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LV WUXVW VHOI0IXOILOOLQJB

DQ H[SHULPHQWDO VWXG\

Plfkdho Edfkdudfk/ Jhudugr Jxhuud dqg Gdqlho M1 ]l}}r �

Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri R{irug

Rfwrehu 5334

DEVWUDFW

D shuvrq lv vdlg wr eh cwuxvw uhvsrqvlyh* li vkh ixo�ov wuxvw ehfdxvh vkh eholhyhv

wkh wuxvwhu wuxvwv khu1 Wkh h{shulphqw zh uhsruw zdv ghvljqhg wr whvw iru wuxvw

uhvsrqvlyhqhvv dqg lwv urexvwqhvv dfurvv sd|r� vwuxfwxuhv/ dqg wr glvhqwdqjoh lw

iurp rwkhu srvvleoh idfwruv pdnlqj iru wuxvwzruwklqhvv/ lqfoxglqj shufhlyhg nlqg0

qhvv/ shufhlyhg qhhg/ dqg lqhtxdolw| dyhuvlrq1 Zh holflw wkh wuxvwhu*v frq�ghqfh

wkdw wkh wuxvwhh zloo ixo�o/ dqg wkh wuxvwhh*v eholhi derxw wkh wuxvwhu*v frq�ghqfh di0

whu wkh wuxvwhh uhfhlyhv hylghqfh uhohydqw wr wklv1 Zh �qg hylghqfh ri vwurqj wuxvw

uhvsrqvlyhqhvv1 Zh dovr �qg wkdw shufhswlrqv ri nlqgqhvv dqg ri qhhg lqfuhdvh

wuxvw uhvsrqvlyhqhvv/ dqg wkdw shufhswlrqv ri nlqgqhvv dqg qhhg udlvh ixo�oolqj

udwhv rqo| lq frqmxqfwlrq zlwk wuxvw uhvsrqvlyhqhvv1

MHO Fodvvl�fdwlrq Qxpehuv= F:</ F<5/ G;71 NH\ZRUGV= wuxvw jdph/ h{shulphqw/ wuxvw

uhvsrqvlyhqhvv/ nlqgqhvv/ qhhg wr wuxvw/ eholhi holflwdwlrq1

4
Zh zrxog olnh wr wkdqn Deljdlo Eduu/ Mrugl Eudqgwv/ Dqguhz Fropdq/ Pljxho Frvwd0Jrphv/

Mlp Hqjoh0Zduqlfn/ Glhjr Jdpehwwd/ Vhdq Kdujuhdyhv0Khds/ Gdylg Khqgu|/ Judkdp Orrphv/

Fkulv Vwduphu dqg Ere Vxjghq iru fulwlflvpv dqg frpphqwv1 Zh rzh sduwlfxodu ghewv wr

Mxvwlq Vplwk dqg Eurqz|q Kdoo/ zkr pdgh pdmru frqwulexwlrqv wr wkh ghyhorsphqw ri wkh

h{shulphqwdo ghvljq dqg wr wkh hfrqrphwulf dqdo|vlv ri wkh gdwd/ dqg wr Eulwlvk Whohfrp

Uhvhdufk Oderudwrulhv iru �qdqfldo vxssruw xqghu djuhhphqw PO;596741
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LQWURGXFWLRQ

Wrgd| ihz grxew wkh lpsruwdqfh ri wuxvw dqg wuxvwzruwklqhvv dv h{sodqdwru| idfwruv

lq hfrqrplf ehkdylru1 Lw lv dovr khog wkdw wkh| duh ixqgdphqwdo wr hfrqrplf zhoiduh=

wkh| doorz vdylqj rq wkh frvwv ri zulwlqj/ srolflqj dqg hqiruflqj frqwudfwv/ dqg duh hyhq

suhfrqglwlrqv iru wkh h{lvwhqfh ri pdunhwv1 Wkh| h{sodlq wkh suhydohqfh ri krqhvw| lq

pdnlqj vrfldo vhfxulw| fodlpv/ wkh fxvwrp lq uhvwdxudqwv ri vhuylqj �uvw dqg fkdujlqj

diwhuzdugv/ xqprqlwruhg wlph0edvhg sd|phqw vfkhphv/ dqg wkh jhqhudo dffhswdqfh ri

lqirupdo surplvhv lq wudgh1 Wkh| frqvwlwxwh d jrrg sursruwlrq ri wkh cvrfldo fdslwdo*1

Exw ghvslwh wkh fhqwudolw| ri wuxvw dqg wuxvwzruwklqhvv lq hfrqrplf dfwlylw|/ dqg ghvslwh

wkh zlghvsuhdg uhfrjqlwlrq wrgd| ri wkhlu fhqwudolw|/ wkhuh uhpdlqv pxfk p|vwl�fdwlrq

derxw zkdw surgxfhv wkhp/ dqg hyhq derxw zkdw wuxvw lv1

Olnh wkhlu frxvlq/ frrshudwlyhqhvv/ wkh W0sdlu � wuxvw dqg wuxvwzruwklqhvv � kdyh

suryhg kdug wr dffrpprgdwh lq wkh iudphzrun ri udwlrqdo ghflvlrq wkhru| +Kroolv 4<<;,1

Wklv kdv ohg vrph wr ghqljudwh wkhp dv luudwlrqdo/ krzhyhu vrfldoo| ehqh�fldo wkh| pljkw

eh1 Rwkhuv +Kduglq 4<<4, kdyh vrxjkw wr udwlrqdol}h wkh W0sdlu/ w|slfdoo| dv vwudwhjlhv

lq uhshdwhg lqwhudfwlrqv1 \hw rwkhuv kdyh h{sodlqhg wkhp dv wkh surgxfw ri prwlydwlrqdo

wudlwv wkdw duh qhlwkhu udwlrqdo qru luudwlrqdo +Edfkdudfk dqg Jdpehwwd 5334d,1 Rqh

h{dpsoh ri wklv odvw ylhz lv wkh vxjjhvwlrq wkdw wuxvwzruwklqhvv fdq eh surgxfhg e| d

prwlydwlrqdo wudlw nqrzq dv wuxvw uhvsrqvlyhqhvv ru wkh vhoi0ixo�oolqj surshuw| ri wuxvw/�

wkh whqghqf| wr ixo�o wuxvw ehfdxvh |rx eholhyh lw kdv ehhq sodfhg lq |rx1 Wkh suhvhqw

sdshu lv dq lqyhvwljdwlrq ri wklv vxjjhvwlrq1

Wkh txhvwlrq ri wkh h{lvwhqfh ri wuxvw uhvsrqvlyhqhvv lv ri frqvlghudeoh sudfwlfdo

lpsruwdqfh1 Wklv sdshu juhz rxw ri uhvhdufk lqwr wkh uroh ri wuxvw lq h0frpphufh/

zkhuh wkh odfn ri wuxvw dqg wuxvwzruwklqhvv lv riwhq vhhq dv ghsulylqj vrflhw| ri odujh

srwhqwldo zhoiduh jdlqv1 Li wuxvwzruwklqhvv lv lqghhg surgxfhg e| wuxvw uhvsrqvlyhqhvv/

wkhq wuxvwzruwklqhvv lq wkh zruog fdq eh hqkdqfhg/ dqg wkhvh zhoiduh jdlqv uhdol}hg/ e|

dq| vljqdo wkdw fuhgleo| lqirupv wkh wuxvwhh ri wkh wuxvwhu*v wuxvw zkhq wklv lv suhvhqw1

Wklv urxwh wr kduyhvwlqj wkh jdlqv wr vrflhw| iurp wuxvw pd| eh idu hdvlhu/ txlfnhu dqg

fkhdshu wkdq wkh uhirup ri ghhs0judlqhg fxowxudo dwwlwxghv e| d orqj dqg udglfdo surfhvv

ri uh0hgxfdwlrq wkdw lv vrphwlphv khog wr eh qhhghg +Sxwqdp hw do1 4<<6,1

Ehiruh jrlqj dq| ixuwkhu zh qrwh/ dv Kdxvpdq +4<<;, grhv/ wkdw wkh nh| wr wkh

csx}}oh ri wuxvw* lv olnho| wr olh rq wkh vlgh ri wuxvwzruwklqhvv1 Rqfh lw fdq eh vkrzq
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wkdw lw lv uhdvrqdeoh wr h{shfw wuxvwzruwklqhvv wkhuh lv qr orqjhu dq| p|vwhu| derxw

wuxvw/ vlqfh wuxvw lv w|slfdoo| d ehvw uhso| wr wklv h{shfwdwlrq1 Wkh sx}}oh lv wr h{sodlq

zk| uhdvrqdeoh shrsoh vkrxog kdyh wkh h{shfwdwlrq/ vlqfh lq w|slfdo wuxvw vlwxdwlrqv

wuxvwzruwk| ehkdylru jrhv gluhfwo| djdlqvw pdwhuldo lqfhqwlyhv1

Lq Vhfwlrq 4 zh gh�qh d sdudgljp fodvv ri wuxvw jdphv/ dqg zlwklq lw wkh qrwlrqv ri

wuxvw dqg wuxvwzruwklqhvv1 Qh{w zh uhylhz wkh uhfhqw h{shulphqwdo olwhudwxuh/ wkh k|0

srwkhvlv ri wuxvw uhvsrqvlyhqhvv dqg vrph ohdglqj dowhuqdwlyh wkhrulhv ri wuxvwzruwklqhvv1

Lq Vhfwlrq 5 zh ghvfuleh wkh ghvljq ri dq h{shulphqw1 Lw dlpv wr dqvzhu wkh txhvwlrq

cGrhv wuxvw uhvsrqvlyhqhvv h{lvwB*/ dqg wr ghwhuplqh krz/ li vr/ wuxvw uhvsrqvlyhqhvv uh0

odwhv wr dowhuqdwlyh h{sodqdwlrqv1 Wkh h{shulphqwdo phwkrgv duh uhodwlyho| qhz= lqvwhdg

ri froohfwlqj sxuho| cehkdylrudo* gdwd dqg wu|lqj wr lqihu xqghuo|lqj vwudwhjlhv dqg eholhiv

iurp wklv lqirupdwlrq dorqh/ zh holflw vwudwhjlhv dqg eholhiv gluhfwo|/ zlwk gxh dwwhqwlrq

wr lqfhqwlyhv/ vr rewdlqlqj d pxfk ulfkhu erg| ri gdwd zlwk zklfk wr whvw frpshwlqj

wkhrulhv1 Lq wkh suhvhqw fdvh wkh| |lhog fohdu dqvzhuv wr nh| txhvwlrqv1 Vhfwlrq 6 uh0

sruwv uhvxowv/ Vhfwlrq 7 glvfxvvhv wkh irupdwlrq ri vxemhfwv* eholhiv dqg wkh gluhfwlrq ri

fdxvdolw| ehwzhhq udwhv ri ixo�ophqw dqg rwkhu yduldeohv/ dqg Vhfwlrq 8 vxppdul}hv dqg

gudzv vrph lpsolfdwlrqv iru srolf| dqg wkhru|1

41 WUXVW DQG WUXVW UHVSRQVLYHQHVV

414 Wuxvwlqj dqg Ixo�oolqj

Wkh prvw hohphqwdu| nlqg ri vlwxdwlrq lq zklfk lw lv fruuhfw wr vshdn ri cwuxvw* lv d

wzr0shuvrq jdph/ wkh Edvlf Wuxvw Jdph/ zkrvh qrupdo irup lv vkrzq lq Wdeoh 4/ dqg

zkrvh frh!flhqwv vdwlvi| wkh wkuhh lqhtxdolwlhv=

+ 	 @ E, TLt�hi�c+4,

@ 	 � EW4ThL�i4i?|�c+5,

% 	 5 EAi4T|@|�L?��+6,

Wkh urz sod|hu*v wzr vwudwhjlhv duh fdoohg Wuxvw +W, dqg Zlwkkrog +Z,/ dqg wkh froxpq

sod|hu*v duh fdoohg Ixo�o +I, dqg Ylrodwh +Y,1 Wkh urz sod|hu lv fdoohg wkh wuxvwhu +U,
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Wdeoh 4= Edvlf Wuxvw Jdph lq Qrupdo Irup

Wuxvwhh +H,

Wuxvwhu +U, Ixo�o +I, Ylrodwh +Y,

Wuxvw +W, �c% +c 5

Zlwkkrog +Z, @c K @c K

dqg wkh froxpq sod|hu wkh wuxvwhh +H,1 Lqhtxdolw| +4, lpsolhv wkdw U lv h{srvlqj khuvhoi

wr d ulvn e| wuxvwlqj/ dv vkh frxog eh pdgh zruvh r� e| lw +vkh zloo eh li H ylrodwhv,1

Lqhtxdolw| +5, phdqv wkdw U fdq eh pdgh ehwwhu r� e| wuxvwlqj H +vkh zloo eh li H

ixo�ov,1 Ilqdoo|/ +6, phdqv wkdw H kdv dq lqfhqwlyh wr ylrodwh/ klv cwhpswdwlrq*1

Qrupdo irup jdphv zlwk wkh sd|r� vwuxfwxuh ri wkh Edvlf Wuxvw Jdph w|slfdoo| dulvh

lq wkh uhdo zruog iurp h{whqvlyh irupv lq zklfk wkh wuxvwhuUpryhv �uvw dqg wkh wuxvwhhH

revhuyhv khu fkrlfh dqg uhvsrqgv1 Iru h{dpsoh/ lw pljkw eh wkdw U kdv wr ghflgh zkhwkhu

wr lqirup H ri d sur�wdeoh rssruwxqlw| iurp zklfk U dfwlqj dorqh fdq pdnh rqo| 433/

zkloh H/ zkr fdq pdnh 533 iurp lw/ kdv wkh rswlrqv ri uhwxuqlqj 483 dqg nhhslqj 83/ ru

uhwxuqlqj qrwklqj dqg nhhslqj doo 533= khuh � ' �Dfc % ' Dfc + ' fc 5 ' 2ffc @ ' �ff/

dqg K lv xqvshfl�hg1

Prvw zulwhuv rq wuxvw kdyh djuhhg wkdw wkh lqhtxdolwlhv +4,0+6, duh frqvwlwxwlyh ihd0

wxuhv ri vlwxdwlrqv lq zklfk wuxvw fdq rffxu1 Vrph +Frohpdq 4<<3/ Edfkdudfk dqg

Jdpehwwd 5334d, jr ixuwkhu/ dqg xvh wkhp wr gh�qh vxfk vlwxdwlrqv1 Edfkdudfk dqg

Jdpehwwd/ iru h{dpsoh/ vd| wkdw U wuxvwv H wr gr f li vkh idfhv d EWJ zlwk I ' f

dqg fkrrvhv W ehfdxvh vkh h{shfwv H wr fkrrvh I1 Lw lv frpprq wr uhjdug wkh frrshud0

wlyh fkrlfh e| wkh �uvw pryhu lq d cvwdjjhuhg* Sulvrqhu*v Glohppd dv d fdvh ri wuxvwlqj

+Zuljkwvpdq 4<99/ Kdxvpdq 4<<;,/ dqg vr lw lv/ rq wklv dqdo|vlv/ li zh wdnh wkh vhfrqg

pryhu*v vwudwhj| vhw wr eh cF li dqg rqo| li sod|hu 4 sod|v F* dqg cG uhjdugohvv*12

Dffruglqj wr vrph zulwhuv/ krzhyhu/ d ixuwkhu lqhtxdolw| lv dovr frqvwlwxwlyh ri wuxvw

vlwxdwlrqv/ qdpho|=

K 	 %� EPxwxdo Jdlq�+7,

Li +7, krogv wkhq/ lq ylhz ri +5,/ wkh W0sdlu Sduhwr0lpsuryhv rq wkh vwdwxv txr1 Wkhuh
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duh pdq| lpsruwdqw wuxvw sureohpv/ lqfoxglqj wkh vwdjjhuhg Glohppd/ lq zklfk lw grhv1

Exw qrw doo vlwxdwlrqv lq zklfk lw lv qrupdo wr vshdn ri wuxvw dqg wuxvwzruwklqhvv vdwlvi|

+7,= iuhtxhqwo|/ d shuvrq wuxvwv dqrwkhu wr ehkdyh lq d zd| zklfk pdnhv klp zruvh r�

wkdq kh zdv/ dv zkhq dq hvfdslqj sulvrqhu ri zdu wuxvwv d frwwdjhu wr vkhowhu klp dw d

ulvn wr wkh frwwdjhu*v rzq olih1

415 Ehkdylru lq Wuxvw Jdphv

Lq dq| EWJ/ frqyhqwlrqdo jdph wkhru| suhglfwv +Z/ Y,= U lv vxuh wkdw H zloo sod| wkh

zhdno| grplqdqw vwudwhj| Y/ dqg wkhuh lv qr wuxvwlqj1 Wklv lv htxdoo| wuxh lq vhtxhqwldo

yhuvlrqv ri EWJ dqg lq ciudfwlrqdo* yhuvlrqv lq zklfk ixo�ophqw dqg wuxvwlqj duh pdwwhuv

ri ghjuhh1� \hw lq doo irupv ri wuxvw jdph zklfk kdyh ehhq vwxglhg lq wkh oderudwru|/ wkh

frqyhqwlrqdo jdph0wkhruhwlf suhglfwlrq lv pdvvlyho| ylrodwhg1

Wkh h{shulphqwdo olwhudwxuh rq wkh EWJ dqg lwv yduldqwv lqfoxghv Ehuj hw do1 +4<<8,/

Erooh +4<<;,/ Gxizhqehuj dqg Jqhh}| +5333,/ Hqjoh0Zduqlfn dqg Vorqlp +5334,/ dqg

Ihku dqg Jçfkwhu +4<<:,1 Wkh fhqwudo uhvxow lv wkdw kdoi ru pruh U vxemhfwv sod| W +ru lq

iudfwlrqdo yhuvlrqv jlyh kdoi ru pruh ri wkhlu hqgrzphqw,/ dqg pdq| vxemhfwv ixo�o wr d

vxevwdqwldo ghjuhh1 Iru h{dpsoh/ lq Erooh*v ghvljq li U wudqvihuv ;3 GP wr H/ H uhfhlyhv

grxeoh wklv dprxqw/ dqg H wkhq sod|v d glfwdwru vxejdph1 Wkuhh txduwhuv ri wuxvwhuv

fkrvh W/ dqg wkh dyhudjh vxp uhwxuqhg zdv qrw vljql�fdqwo| gl�huhqw iurp ;3 GP1 Lq

Ehuj hw do1*v ghvljq U frxog wudqvihu dq| vxp xs wr '43/ surylglqj H zlwk wkuhh wlphv

wkh wudqvihu> U vxemhfwv wudqvihuuhg mxvw ryhu 83 shufhqw rq dyhudjh/ <3 shufhqw ri wkhp

d srvlwlyh dprxqw/ dqg qhduo| 83 shufhqw ri H vxemhfwv uhwxuqhg pruh wkdq wkh dprxqw

U wudqvihuuhg1 Ehfdxvh wkhvh duh qrw uhshdwhg jdphv/ wuxvwlqj dqg ixo�oolqj ehkdylru

fdqqrw eh h{sodlqhg dv udwlrqdo vwudwhjlhv iru jhwwlqj ixwxuh uhzdugv1

416 Wkhrulhv ri Ixo�oolqj

Shukdsv wkh frpprqhvw h{sodqdwlrq lq jdph wkhru| ri wuxvwlqj dqg wkh ixo�oolqj ri wuxvw

lv lq whupv ri uhsxwdwlrq dqg orqj0whup uhzdug ru orvv1 Exw dowkrxjk vxfk irufhv pd|

zhoo eh dw zrun zkhq lqwhudfwlrqv duh uhshdwhg pdq| wlphv/ wklv dssurdfk fdq rqo|

h{sodlq wkh oderudwru| hylghqfh derxw vlqjoh ru vkruw lqwhudfwlrqv zlwk vwudqjhuv li lw lv

frpelqhg zlwk d vwurqj irup ri cdvvlplodwlrq* k|srwkhvlv1e

Dqrwkhu uhvsrqvh kdv ehhq cwudqviruphg0sd|r�* wkhrulhv ri jdphv1 Lq wklv nlqg ri

wkhru| hdfk sod|hu � lv dvfulehg d csulpdu|* sd|r� ��/ dqg dq cdoo0lq* sd|r� L� zklfk lv

7



d ixqfwlrq ri �� dqg ri ixuwkhu dujxphqwv1 Wkh sulpdu| sd|r� lv w|slfdoo| wkh sod|hu*v

xwlolw| iurp khu pdwhuldo uhzdug1 Lw lv wkh doo0lq sd|r� L� wkdw ghwhuplqhv �*v fkrlfhv1

Wkh wudqviruphg0sd|r� vwuxfwxuh doorzv rqh wr uhsuhvhqw pdq| srvvleoh sv|fkrorjlfdo

prwlydwlrqv +]l}}r 5333,1 Iru h{dpsoh/ d xwlolwduldq dowuxlvw � fdq eh uhsuhvhqwhg dv

kdylqj wkh sd|r� L� @
S

� �� 1

Irupdo wkhrulhv ri wuxvw uhvsrqvlyhqhvv uhsuhvhqw wkh glvsrvlwlrq e| d vshfldo nlqg ri

sd|r� wudqvirupdwlrq1 D csv|fkrorjlfdo jdph* +Jhdqdnrsorv hw do 4<;<, lv d jdph zlwk

wudqviruphg sd|r�v lq zklfk d sod|hu*v vhfrqgdu| xwlolw| lv d ixqfwlrq ri khu eholhi derxw

sod|huv* eholhiv derxw sod|huv* fkrlfhv1 Wkh k|srwkhvlv wkdw shrsoh duh wuxvw uhvsrqvlyh

pd| eh uhsuhvhqwhg lq wklv zd| e| xvlqj wkh olqn ehwzhhq wuxvwlqj dqg h{shfwlqj1 Frq0

vlghu wkh sv|fkrorjlfdo jdph lq zklfk sulpdu| sd|r�v duh dv lq Wdeoh 4/ U*v doo0lq sd|r�

lv mxvw khu sulpdu| sd|r�/ exw H dovr kdv d xwlolw| iurp grlqj I li vkh eholhyhv wkdw U

eholhyhv vkh zloo gr I1 Wkhq H lv wuxvw uhvsrqvlyh/ wkdw lv/ kdv d suhihuhqfh iru I li kh

eholhyhv wkdw U wuxvwv klp/ iru li kh eholhyhv wklv kh dovr eholhyhv wkdw U h{shfwv klp

wr sod| I/D dqg wkhq sod|lqj I jlyhv klp vhfrqgdu| xwlolw|1 Lq wklv sdshu wrr zh vkdoo

uhsuhvhqw wuxvw uhvsrqvlyhqhvv lq wklv vw|oh/ lq whupv ri vhfrqg rughu eholhi1

Xqolnh pdq| wudqviruphg0sd|r� wkhrulhv/ wkh wuxvw0uhvsrqvlyhqhvv wkhru| dqg wkh

dowhuqdwlyhv wr lw zh lqyhvwljdwh khuh gr qrw hperg| dq htxloleulxp dvvxpswlrq1 Wkhuh

duh wzr uhdvrqv iru wklv1 Iluvw/ lq eulhi lqwhudfwlrqv ehwzhq vwudqjhuv wkh fdvh iru h{shfw0

lqj htxloleulxp ehkdylru lv zhdn1 Vhfrqgo|/ wkh sduwlfxodu wudqviruphg0sd|r� wkhrulhv

zh duh lqwhuhvwhg lq srvwxodwh h{solflw uhodwlrqvklsv ehwzhhq suhihuhqfhv dqg eholhiv1 Wkh

htxloleulxp dvvxpswlrq lv riwhq qhhghg wr uhqghu vxfk wkhrulhv whvwdeoh/ zklfk lw grhv e|

holplqdwlqj eholhiv1 Lw lv qrw qhhghg zkhq/ dv lq rxu ghvljq/ rqh jdwkhuv gluhfw hylghqfh

rq sod|huv* eholhiv1

Doorzlqj sd|r�0wudqvirupdwlrqv lqwr wkh wkhru| ri jdphv fuhdwhv dq lghqwl�fdwlrq

sureohp1 Yhu| riwhq wkh vdph ehkdylru lv suhglfwhg e| pruh wkdq rqh shuihfwo| sodxvleoh

wudqviruphg0sd|r� wkhru|1 Iru h{dpsoh/ frrshudwlrq lq d vhtxhqwldo Sulvrqhu*v Glohppd

frxog eh wkh h�hfw hlwkhu ri uhflsurflw| ru ri dowuxlvp1 Wklv lv d vhulrxv gl!fxow|/ exw

lw lv rqh wkdw wkh oderudwru| fdq vrphwlphv ryhufrph1 Wkh h{shulphqw zh uhsruw zdv

h{suhvvo| ghvljqhg wr whvw iru wkh suhvhqfh ri wuxvw uhvsrqvlyhqhvv lq d zd| zklfk grhv

qrw frqirxqg lw zlwk dowhuqdwlyh vrxufhv ri vhfrqgdu| sd|r� iurp ixo�ophqw1
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417 Wuxvw Uhvsrqvlyhqhvv

Zkhq vrphrqh ohqgv vrphrqh prqh|/ ru ohdyhv wkh fkloguhq lq fkdujh ri wkh krxvh/ ru

krogv dq xqlqyljlodwhg h{dp/ vkh wuxvwv rwkhuv1 Dqg wkhq lw lv txlwh frpprq iru wkh

wuxvwhu wr vd| �L*p wuxvwlqj |rx wr 111 � ru �L nqrz L fdq wuxvw |rx wr 111 �1 Zkhq vkh

grhv/ vkh ihhov wkdw khu phvvdjh/ li eholhyhg/ zloo lpsuryh khu fkdqfhv wkdw khu wuxvw zloo

eh ixo�oohg1 Li khu wuxvwhh lv wuxvw uhvsrqvlyh/ vkh lv uljkw1

Khqfhiruwk zh zulwh | iru wkh suredelolw| zlwk zklfk wkh wuxvwhu U fkrrvhv W dqg s

wkh suredelolw| zlwk zklfk wkh wuxvwhh H fkrrvhv I1 Zh ohw |W ghqrwh H *v hvwlpdwh ri |/

s
W U*v hvwlpdwh ri s / dqg s

WW H *v hvwlpdwh ri sW1 Zh fdoo s wkh wuxvwhh*v surshqvlw| wr

ixo�o/ s W wkh wuxvwhu*v frq�ghqfh/ dqg s
WW wkh wuxvwhh*v frq�ghqfh0shufhswlrq1

Wuxvw uhvsrqvlyhqhvv lv wkh h�hfw rq wkh wuxvwhh*v surshqvlw| wr ixo�o ri khu frq�ghqfh0

shufhswlrq1 Wuxvw uhvsrqvlyhqhvv lpsolhv wkdw s lqfuhdvhv zlwk s
WW

� Exw wklv lv qrw txlwh

hqrxjk wr fkdudfwhul}h wkh lqwxlwlyh qrwlrq= zh pxvw dgg wkh surylvr wkdw wkh ixqfwlrq

h{suhvvhv d fdxvdo uhodwlrq iurp s
WW wr s > H pxvw eh pdgh pruh uhdg| wr sod| I ehfdxvh

vkh eholhyhv wkdw U h{shfwv khu wr1 Dv zh vkdoo vhh/ wkhuh duh rwkhu srvvleoh sdwwhuqv ri

fdxvdolw| zklfk pljkw vxuidfh lq d srvlwlyh dvvrfldwlrq ehwzhhq s dqg s
WW1 Lq vxp/ d

wuxvwhh lv wuxvw uhvsrqvlyh li dq lqfuhdvh lq s
WW whqgv wr eulqj derxw dq lqfuhdvh lq s 1

Qxphurxv dxwkruv wkurxjk wkh fhqwxulhv kdyh frqmhfwxuhg dqg glvfxvvhg wuxvw uh0

vsrqvlyhqhvv +Edfkdudfk dqg Jdpehwwd 5333e/ Jdpehwwd 4<;;/ Kdxvpdq 4<<;/ Kluvfk0

pdq 4<;;/ Kxph 4:73/ Mxvvlp 4<;9/ Shwwlw 4<<8,1 Exw zkdw olhv ehklqg lw lv dq|wklqj

exw reylrxv1 Wzr hohphqwv lq wkh lqirupdo h{sodqdwlrqv ri wuxvw uhvsrqvlyhqhvv lq wkh

olwhudwxuh duh dyhuvlrq e| wkh wuxvwhh wr cohwwlqj grzq* wkh wuxvwhu/ dqg wkh lghd wkdw wklv

dyhuvlrq ghshqgv rq wkh v|psdwk| ru uhvshfw wkh wuxvwhh ihhov iru wkh wuxvwhu � rq krz

csur* klv dwwlwxgh wrzdugv khu lv1 Wkh dyhuvlrq wr ohwwlqj grzq vxjjhvwhg e| Gxizhqehuj

dqg Jqhh}| +5333, frxog kdyh wzr sulqflsdo vrxufhv1 Iluvw/ crxwfrph glvdssrlqwphqw*

rq U*v sduw1 Li U h{shfwv wkh jrrg rxwfrph EWcI�/ lq zklfk vkh jhwv �/ vkh zloo eh

glvdssrlqwhg e| wkh edg rxwfrph EWcY�/ dqg wklv glvdssrlqwphqw pd| eh lqfuhdvlqj lq

khu h{ dqwh frq�ghqfh s W1 Vxssrvh doo wklv lv lq H *v prgho ri U1 Wkhq li H kdv v|psdwk|

iru U kh zloo kdyh vhfrqgdu| xwlolw| iurp EWcI� zklfk ghfuhdvhv lq s
WW1 Vhfrqg/ cshuvrq

glvdssrlqwphqw* rq U*v sduw1 Wkh wuxvwhh pljkw eh frqfhuqhg derxw glvdssrlqwlqj U*v

h{shfwdwlrqv qrw derxw khu sd|r� exw derxw klp dv d wuxvwzruwk| shuvrq1 Kh pd|

ydoxh wkh jrrg rslqlrq ri rwkhuv +Kxph 4:73,/ hvshfldoo| wkrvh kh uhvshfwv +Kdxvpdq
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4<<;,1S Kdxvpdq dggv wkdw wkh pruh fhuwdlq vrphrqh lv ri wklv jrrg rslqlrq/ wkh pruh

vwurqjo| kh zloo zlvk wr nhhs lw1 Wkhq li H uhvshfwv U/ wkh vxuhu kh lv wkdw U wklqnv klp

wuxvwzruwk| wkh pruh kh zloo zlvk wr ixo�o wuxvw � kh zloo kdyh vhfrqgdu| xwlolw| iurp

EWcI� lqfuhdvlqj lq s
WW1

Li/ dv wklv dqdo|vlv vxjjhvw/ wkh prwlyhv xqghuo|lqj wuxvw uhvsrqvlyhqhvv ghshqg rq

wkh v|psdwk| ru uhvshfw wkh wuxvwhh ihhov iru wkh wuxvwhu/ wkhq wkh vwuhqjwk ri wuxvw uh0

vsrqvlyhqhvv pd| ydu| zlwk dvshfwv ri wkh sd|r� vwuxfwxuh zklfk surprwh ru glvfrxudjh

wkhvh dwwlwxghv lq wkh wuxvwhh1 Rxu h{shulphqw ghvljq d�rugv d whvw ri wklv srvwxodwhg

ihdwxuh ri wuxvw uhvsrqvlyhqhvv1

418 Rwkhu Wudqviruphg0Sd|r� Wkhrulhv ri Ixo�ophqw

Wuxvwzruwklqhvv fdq eh h{sodlqhg e| lqhtxdolw| dyhuvlrq lq wkh wuxvwhh1 Li H lv lqhtxdolw|

dyhuvh lq wkh vhqvh ri Ihku dqg Vfkplgw +4<<<,/ klv doo0lq sd|r� lv T ' �n�/ zkhuh � lv

klv sulpdu| sd|r�/ klv vhfrqgdu| sd|r� lv � ' �kE� � �� li � � � dqg ' �qE�� �� li

� � �/ zkhuh � lv U*v sulpdu| sd|r�/ dqg kc q duh shuvrqdo sdudphwhuv zlwk f 	 k 	 q1

Wkxv H *v doo0lq sd|r� jdlq iurp fkrrvlqj I udwkhu wkdq Y zkhq U fkrrvhv W lv

T E7c)�� T E7c9� '

;A?
A=

E%� 5�� kE%� �� n kE5 � +� li � � %

E%� 5�� qE� � %� n kE5 � +� li % � �

Vlqfh �E%� �� n E5 � +� : f e| +4,0+6,/ hyhq wkrxjk wkh sulpdu| sd|r� jdlq %� 5 lv

qhjdwlyh/ wkh wuxvwhh suhihuv I lq EWJv lq zklfk % : � li k lv odujh hqrxjk1 Lq wklv zd|

lqhtxdolw| dyhuvlrq fdq h{sodlq ixo�ophqw1.

Lq nlqgqhvv uhflsurflw| wkhrulhv/ li H eholhyhv U lv ehlqj lqwhqwlrqdoo| nlqg wr klp

e| klv dfwlrq/ wklv pdnhv H zlvk wr fkrrvh dq dfwlrq wkdw lv nlqg wr U1 Krz nlqg U*v

lqwhqwlrq lv ghshqgv rq khu eholhi derxw zkdw H *v fkrlfh zloo eh/ vlqfh wklv ghwhuplqhv

U*v shufhswlrq ri wkh h�hfwv ri khu fkrlfh rq H1 Wkxv nlqgqhvv0uhflsurflw| wkhrulhv duh

sv|fkrorjlfdo jdph wkhrulhv1

Udelq*v nlqgqhvv0uhflsurflw| k|srwkhvlv lv dovr fdsdeoh ri h{sodlqlqj ixo�ophqw= iru

vrph ydoxhv ri wkh EWJ sdudphwhuv wkhuh duh srvvleoh ydoxhv ri sod|huv* eholhiv iru zklfk

nlqgqhvv0uhflsurflw| lpsolhv srvlwlyh ixo�ophqw1 +Udelq klpvhoi h{sodlqv lw e| vkrzlqj

wkdw wkhuh lv dq htxloleulxp zlwk d srvlwlyh ixo�ophqw suredelolw| lq d sv|fkrorjlfdo

jdph1, Udelq*v phdvxuh ri U*v nlqgqhvv wr H +Udelq 4<<6, lv

gE|c s W� '
�E|c sW�� �Es W�

��EsW�� ��EsW�
c+8,

:



zkhuh ��EsW�c ��EsW� dqg �EsW� duh uhvshfwlyho| H *v kljkhvw/ orzhvw +Sduhwr0rswlpdo, dqg

chtxlwdeoh* sd|r�v jlyhq wkdw H sod|v I zlwk suredelolw| s
W/ dqg wkh chtxlwdeoh* sd|r�

lv wkh phdq ri wkh �uvw wzr1H Li wkh Pxwxdo Jdlq frqglwlrq +7, krogv/ U lv nlqg iru kljk

hqrxjk |/ dqg H fkrrvhv I surylghg wkdw wkh whpswdwlrq sd|r� jdlq 5 � % lv vpdoohu

wkdq wkh vhfrqgdu| xwlolw| iurp uhflsurfdwlqj1b Wkh frqglwlrq lv vkrzq lq wkh Dsshqgl{

wr eh

5 � % 	 E|W � f�D�*|W�+9,

Udelq*v nlqgqhvv g lv gh�qhg lq whupv ri wkh gl�huhqfh pdgh wr H *v sd|r� e| U*v

fkrlfh/ dq lqwudshuvrqdo gl�huhqfh> lq Idon dqg Ilvfkedfkhu +4<<<, wkh nlqgqhvv & ri U*v

dfw ghshqgv rq dq lqwhushuvrqdo gl�huhqfh/ wkh gl�huhqfh ehwzhhq zkdw U h{shfwv H wr

jhw iurp wkdw dfw/ dqg wr jhw iurp lw khuvhoi1 U*v nlqgqhvv dv shufhlyhg e| H/ &W/ lv wkhq

jlyhq e|

&
W ' �E|Wc sWW�� �E|Wc s WW�c

zkhuh �c � duh wkh sulpdu| sd|r�v ri U dqg H1 Rqfh djdlq/ nlqgqhvv uhflsurflw| fdq

h{sodlq ixo�oolqj1 Wkh dfw W lv shufhlyhg nlqg surylghg wkdw �E�c sWW�� �E�c s WW� : f ru

s
WWE%� �� n E� � s

WW�E5 � +� : fc+:,

Frqglwlrq +:, fdq hdvlo| krog lq EWJv/ vlqfh wkh gh�qlwlrq ri d EWJ sxwv qr uhvwulfwlrq

rq hlwkhu %� � ru 5 � +1 Wkhuh lv qr qhhg iru wkh Pxwxdo Jdlq frqglwlrq/ vlqfh @c K gr

qrw hqwhu +:,1

Vlqfh lqhtxdolw| dyhuvlrq/ cnlqgqhvv* lq wzr jxlvhv/ dqg wuxvw uhvsrqvlyhqhvv fdq doo

h{sodlq ixo�oolqj/ lw lv lpsruwdqw wkdw zh vkrxog eh deoh wr glvfulplqdwh ehwzhhq wkhp

li ixo�oolqj lv revhuyhg1 Wklv glvfulplqdwlrq lv vlpsol�hg li qrw rqo| ixo�oolqj exw dovr

wuxvw uhvsrqvlyhqhvv lv revhuyhg/ iru wuxvw uhvsrqvlyhqhvv lv hvvhqwldoo| lqfrpsdwleoh zlwk

nlqgqhvv0uhflsurflw|1 Vlqfh +9, grhv qrw lqyroyh s
WW/ Udelq*v prgho idlov wr suhglfw

wuxvw0uhvsrqvlyhqhvv/ dqg vlqfh +4,/ +5, dqg +6, jlyh % � � 	 5 � +/ +:, lpsolhv wkdw

Idon0Ilvfkedfkhu shufhlyhg nlqgqhvv dfwxdoo| ghfuhdvhv zlwk s
WW1�f

419 Dwwlwxglqdo Wkhrulhv

Zh vkdoo fdoo dq| wkhru| ri wuxvw dqg ixo�ophqw lq zklfk wkh wuxvwhh*v fkrlfh ghshqgv rq

krz idyrudeo| kh uhjdugv wkh wuxvwhu*v dfwlrq dq dwwlwxglqdo wkhru|1 Nlqgqhvv0uhflsurflw|
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wkhrulhv duh dwwlwxglqdo ehfdxvh lq wkhp H *v suhihuhqfh ehwzhhq I dqg Y ghshqgv rq

krz nlqg kh wklqnv d W fkrlfh lv/ dqg kh kdv d sur dwwlwxgh wr nlqg dfwv1 Exw nlqgqhvv

lv qrw wkh rqo| ihdwxuh ri U*v fkrlfh wkdw pljkw suryrnh dq dwwlwxgh0gulyhq prwlyh wr

ixo�o lq H1 Iru h{dpsoh/ H pljkw ihho wkdw U kdg d juhdwhu ru ohvvhu qhhg wr ghshqg rq

klp1 Frpsduh wkh wkrxjkwv ri wkh shdvdqw wuxvwhg qrw wr jlyh dzd| wkh sulvrqhu0ri0zdu

dqg wkrvh ri Kdxvpdq*v +4<<;, wuxvwhh zkr lv uhtxhvwhg lq d qrwh wr ihhg wkh fdw ri d

qhljkeru zkr kdv wdnhq r� iru wkh zhhnhqg rq dq lpsxovh1 Wkhvh duh EWJv lq zklfk

wuxvwlqj lv Udelq0xqnlqg +lqgxflqj d frq dwwlwxgh lq H,/ exw lq wkh �uvw lw lv dovr qhhgixo/

lqgxflqj d sur dwwlwxgh zklfk pd| pruh wkdq frpshqvdwh wkh shufhlyhg xqnlqgqhvv1

Fdvhv ri wkh sulvrqhu0ri0zdu nlqg duh fkdudfwhul}hg/ lqwxlwlyho|/ e| odujh qhjdwlyh

ydoxhv ri wkh wuxvwhu*v vwdwxv txr sd|r� @1 Iru wklv uhdvrq zh zloo fdoo wkh pdjqlwxgh �@

wkh cqhhg wr wuxvw* ri wkh wuxvwhu1 Ri frxuvh/ hyhq txlwh d odujh �@ grhv qrw jxdudqwhh

wkdw U zloo eh vhhq dv lq qhhg1 Pruhryhu/ wkhuh duh rwkhu zd|v lq zklfk d qhjdwlyh @

frxog lqgxfh d sur dwwlwxgh wr d W fkrlfh> iru h{dpsoh W pljkw eh vhhq dv d mxvwl�deoh

dwwhpsw wr htxdol}h dq xqhtxdo glvwulexwlrq/ ru wr pd{lpl}h wkh vxp ri sd|r�v1 Lw lv dovr

srvvleoh wkdw kljk �@ pljkw plolwdwh djdlqvw ixo�ophqw/ h1j1 e| uhgxflqj U*v ch{srvxuh*

@ � +1 Vxfk d uhgxfhg0h{srvxuh h�hfw lv k|srwkhvl}hg e| Uljgrq hw do1 +5333, dqg

Shooljud +5333,1��

Rxu vwdqfh lv wkdw rqh sodxvleoh h�hfw ri d kljk �@ lv wkdw H vhhv U dv kdylqj d

qhhg wr sod| W1 Vfkrwwhu hw do1 +4<<9, �qg wkdw lq xowlpdwxp jdphv orz r�huv duh pruh

olnho| wr eh dffhswhg zkhq r�huhuv duh rqo| doorzhg wr sduwlflsdwh lq wkh vhfrqg vwdjh ri

wkh h{shulphqw li wkh| vhfxuh d odujh vkduh1 Wkh| vxjjhvw wkdw orzhu sursrvdov duh vhhq

e| uhfhlyhuv dv mxvwl�hg e| d cqhhg wr vxuylyh*1 Vxfk d cqhhg* lv lqgxfhg e| d uhihuhqfh

srlqw/ lq wklv fdvh cvwd|lqj lq exvlqhvv*/ dqg lq wkh EWJ euhdnlqj hyhq lq wkh lqwhudfwlrq1

Krzhyhu/ ghvslwh wkh sodxvlelolw| ri d shufhswlrq ri qhhg zh lqwhqg wkh odeho cqhhg wr

wuxvw* rqo| dv d vkruwkdqg= lw uhihuv wr shufhlyhg qhhg wrjhwkhu zlwk dq| rwkhu surshuwlhv

ri �@ zklfk pljkw d�hfw dwwlwxghv wr W dqg vr wkh surshqvlw| wr ixo�o1

Lq Udelq*v dqg Idon dqg Ilvfkedfkhu*v wkhrulhv H *v fkrlfh uh hfwv klv dwwlwxgh lq d

gluhfw dqg vlpsoh zd|= wkh pruh sur klv dwwlwxgh lv wkh pruh kh suhihuv dq dfw zklfk

ehqh�wv U1 Exw sur dqg frq dwwlwxghv ri H wrzdugv U pljkw dovr d�hfw H *v zloolqjqhvv wr

ixo�o lq dq lqgluhfw zd|> wkh| pljkw lqwhudfw zlwk klv hvwlpdwh sWW ri U*v frq�ghqfh1 Wklv

lv ehfdxvh/ dv zh dujxhg lq Vxevhfwlrq 417/ wkh ghjuhh ri wuxvw uhvsrqvlyhqhvv lv olnho| wr
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ghshqg rq wkh v|psdwk| ru uhvshfw wkh wuxvwhh ihhov iru wkh wuxvwhu1 Vlqfh v|psdwk| dqg

uhvshfw duh olnho| wr eh hqkdqfhg erwk e| shufhlyhg nlqgqhvv dqg shufhlyhg qhhg/ zh

pljkw h{shfw d kljkhu ghjuhh ri wuxvw uhvsrqvlyhqhvv zkhq lq jdphv lq zklfk wuxvwlqj

lv nlqg ru qhhgixo1�2 Zh odeho wkh k|srwkhvlv wkdw v|psdwk|/ uhvshfw dqg rwkhu sur

dwwlwxghv vwuhqjwkhq wuxvw uhvsrqvlyhqhvv wkh Lqwhudfwlrq K|srwkhvlv1

Lw pljkw eh frqmhfwxuhg wkdw H *v dwwlwxgh wr U*v fkrlfh vkrxog pdnh qr gl�huhqfh wr

H *v suhihuhqfh ehwzhhq I dqg Y zkhq s
WW ' f1 Wklv dwwlwxgh lqghshqghqfh dw sWW ' f

lv suhglfwhg e| d cuhzduglqj wkhru|* ri ixo�ophqw zklfk vd|v wkdw H *v vhfrqgdu| prwlyh

iru fkrrvlqj I ru Y lv wr uhzdug ru vdqfwlrq U/ dffruglqj wr klv dwwlwxgh wr khu fkrlfh1

Wkh uhdvrqlqj lv dv iroorzv1 Zkhq s
WW ' f/ H zloo w|slfdoo| eh vxuh wkdw U zloo fkrrvh

Z1 Exw wkhq/ vlqfh li U grhv vr khu sd|r� lv xqd�hfwhg e| H *v fkrlfh/ H pxvw dovr wklqn

wkhuh lv qr vfrsh iru uhzduglqj ru vdqfwlrqlqj U e| klv dfwlrq1 Khqfh klv surshqvlw|

wr ixo�o pxvw eh ghwhuplqhg rq rwkhu jurxqgv wkdq klv dwwlwxgh1 Dqg vr/ dv wuxvwhhv*

dwwlwxgh wr wuxvwlqj ydulhv zlwk wkh sdudphwhuv ri wkh EWJ/ s vkrxog uhpdlq xqdowhuhg

zkhq s
WW ydqlvkhv1 Jhrphwulfdoo|/ wkh judsk ri wkh uhvsrqvh ri s wr s WW iru EWJv zlwk

gl�huhqw sd|r� fkdudfwhulvwlfv zrxog doo kdyh wkh vdph yhuwlfdo lqwhufhsw> zh wkhuhiruh

odeho wklv wkh Frpprq Lqwhufhsw K|srwkhvlv1

Wkh Frpprq Lqwhufhsw K|srwkhvlv vd|v qrwklqj derxw wkh khljkw ri wkh lqwhufhsw/

ru hyhq zkhwkhu lw lv srvlwlyh ru }hur1 Fohduo|/ li wuxvw uhvsrqvlyhqhvv zhuh wkh rqo|

irufh dw zrun lq wuxvw jdphv/ lw zrxog eh }hur1 Exw wuxvwhhv pljkw fkrrvh I iru uhdvrqv

xqfrqqhfwhg zlwk s
WW1 Wkh| pljkw wuhpeoh/ ru fkrrvh I dv dq ch{suhvvlyh* dfw +Kduj0

uhdyhv Khds hw do1 4<<5,1 Lq wkhvh fdvhv s pljkw eh srvlwlyh dw sWW ' f1 Zh fdoo wklv

wkh Srvlwlyh Lqwhufhsw K|srwkhvlv1 Vrph �qglqjv lq wkh olwhudwxuh/ zklfk vxjjhvw wkdw

wkhuh lv d w|sh ri sod|hu zkrvh whqghqf| wr ixo�o wuxvw lv udwkhu uljlg +h1j1 Jodhvhu hw do1

5333,/ vxssruw wkh Srvlwlyh Lqwhufhsw K|srwkhvlv1

51 GHVLJQ

514 Pdlq Ihdwxuhv

Lq wkh h{shulphqw zh whvwhg iru wuxvw uhvsrqvlyhqhvv e| revhuylqj wuxvwhhv* udwhv ri ixo0

�oolqj/ s / phdvxulqj wkhlu shufhswlrqv sWW ri wkh frq�ghqfh ri wkh wuxvwhu/ dqg hvwlpdwlqj

wkh iruphu dv d ixqfwlrq ri wkh odwwhu dqg ri rwkhu yduldeohv1 Zh dovr vrxjkw wr ghwhuplqh
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zkhwkhu wuxvw uhvsrqvlyhqhvv lv d�hfwhg e| fkdqjhv lq wkh sdudphwhuv ri wkh EWJ1 Wkh

ghvljq kdg irxu vdolhqw ihdwxuhv= +l, wkuhh gl�huhqw yhuvlrqv ri EWJ zhuh dgplqlvwhuhg>

+ll, fkrlfhv ri vwudwhjlhv zhuh holflwhg> +lll, fhuwdlq �uvw dqg vhfrqg rughu eholhiv derxw

fkrlfhv zhuh holflwhg> +ly, hdfk vxemhfw lq wkh H uroh/ ehiruh ehlqj dvnhg wr hvwlpdwh klv

fr0sod|hu*v frq�ghqfh/ uhfhlyhg jrrg txdolw| lqirupdwlrq uhodwlqj wr lw/ lq wkh irup ri d

cuhsruw*1�� Zh frpphqw rq wkhvh ihdwxuhv lq wxuq1

51514 Wkh wkuhh EWJ yduldqwv1 Lq rughu wr pdqlsxodwh shufhlyhg nlqgqhvv dqg shufhlyhg

qhhg wr wuxvw/ diwhu slorwlqj zh vhohfwhg wkuhh sdudphwul}dwlrqv ri wkh EWJ1 Wkhvh duh

vkrzq lq Wdeoh 51 Wkh hqwulhv uhsuhvhqw jdlqv dqg orvvhv ri prqh| lq xqlwv ri Â41

Wdeoh 5= Wkuhh Yduldqwv ri wkh Edvlf Wuxvw Jdph

Judwxlwrxv+JWJ, Nlqg+NWJ, Qhhg|+QWJ,

Wuxvwhh +H, Wuxvwhh +H, Wuxvwhh +H,

Wuxvwhu +U, I Y I Y I Y

W �c � ��c e�D �c� ��c e�D �c � ��c e�D
Z fc � fc � fcf fc f ���Dcf ���Dc f

Lq wkh Nlqg Wuxvw Jdph +NWJ, fkrrvlqj W kdv srvlwlyh Udelq nlqgqhvv1 Wkh Jud0

wxlwrxv Wuxvw Jdph +JWJ,/ lqwurgxfhg lq Shooljud +5333,/ kdv wkh vdph sdudphwhuv dv

wkh NWJ h{fhsw wkdw K ' �/ pdnlqj W kdyh }hur Udelq nlqgqhvv zkhq U h{shfwv I1 Wkh

Qhhg| Wuxvw Jdph +QWJ, lv wkh vdph dv wkh NWJ h{fhsw wkdw @ ' ���D1 Vlqfh wkh

wkuhh EWJ yduldqwv kdyh lghqwlfdo wrs urzv/ wkh h�hfw ri doo urz0gh�qhg sv|fkrorjlfdo

prwlyhv iru ixo�oolqj lv frqvwdqw dfurvv yduldqwv= lq sduwlfxodu/ qhlwkhu lqhtxdolw| dyhu0

vlrq qru shufhlyhg Idon0Ilvfkedfkhu nlqgqhvv frxog dffrxqw iru dq| yduldwlrqv zh pljkw

revhuyh lq wkh udwh ri ixo�oolqj dfurvv yduldqwv1

51515 Wkh vwudwhj| phwkrg1 Zh xvh wkh vwudwhj| phwkrg ri Vhowhq +4<9:,= zh dvn vxemhfwv

wr fkrrvh ehwzhhq vwudwhjlhv/ zklfk duh wkhq sod|hg rxw wr ghwhuplqh wkh rxwfrph1 Wklv

phwkrg uhtxluhv wkh H sod|hu wr wklqn derxw zkdw kh zrxog gr li U zhuh wr fkrrvh W1

Rqh dgydqwdjh lv wkdw lw surylghv gdwd rq H *v suhihuhqfhv dw xquhdfkhg qrghv1 Dqrwkhu

dulvhv iurp wkh qdwxuh ri wuxvw uhvsrqvlyhqhvv1 Wr whvw iru wklv zh qhhg wr phdvxuh H *v
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frq�ghqfh0shufhswlrq/ sWW/ dw wkh wlph ri khu ghflvlrq zkhwkhu ru qrw wr ixo�o wuxvw1 Li

vkh wrrn wklv ghflvlrq diwhu revhuylqj wkdw U kdg fkrvhq W/ sWW zrxog dovr kdyh wr eh

phdvxuhg diwhu khu revhuydwlrq ri W1 Wklv zrxog kdyh wkh h�hfw ri wuxqfdwlqj wkh udqjh

ri yduldwlrq ri wkh lqghshqghqw yduldeoh s WW/ vlqfh prvw vxemhfwv zrxog frqfoxgh iurp

vhhlqj W wkdw U*v frq�ghqfh sW zdv kljk1 Iru h{dpsoh/ li H wklqnv/ jdph wkhru|0zlvh/

wkdw U pd{lpl}hv khu h{shfwhg sd|phqw +dqg lv ulvn0qhxwudo,/ H vkrxog frqfoxgh iurp

vhhlqj W wkdw sW fdq qrw eh ohvv wkdq wkh fulwlfdo ydoxh

s
fulw

'
@� +

� � +
c+;,

zklfk lv htxdo wr 3158 lq QWJ dqg wr 318 lq JWJ dqg NWJ1 Djdlqvw wkhvh dgydqwdjhv/

wkhuh lv vrph hylghqfh wkdw vhfrqg0vwdjh fkrlfhv lq jdphv sod|hg rxw vhtxhqwldoo| pd|

gl�hu iurp wkh fkrlfhv lpsolhg e| wkh vwudwhjlhv fkrvhq xqghu wkh vwudwhj| phwkrg

+Vfkrwwhu hw do1 4<<7/ Vkd�u dqg Wyhuvn| 4<<5,> exw Eudqgwv dqg Fkduqhvv +5333,/ Fdvrq

dqg Pxl +4<<;, dqg Jÿwk hw do1 +lq suhvv, �qg qr vwdwlvwlfdoo| vljql�fdqw gl�huhqfh1

51516 Holflwlqj eholhiv1 Olnh Gxizhqehuj dqg Jqhh}|/ zh phdvxuhg U sod|huv* eholhiv

derxw zkhwkhu wkhlu frsod|huv zrxog fkrrvh wr ixo�o/ dqg H sod|hu*v eholhiv derxw wkhvh

eholhiv/ e| gluhfw holflwdwlrq vfkhphv1�� Exw wkh eholhi yduldeohv zhuh txlwh gl�huhqw iurp

wkrvh lq wkhlu vwxg|1 Lq d EWJ wkh ixo�ophqw yduldeoh lv glfkrwrprxv/ vr U*v frq�ghqfh

fdq eh qdwxudoo| phdvxuhg e| d vlqjoh qxpehu/ sW/ U*v suredelolw| iru I1 Lq Gxizhqehuj

dqg Jqhh}|*v h{shulphqw/ krzhyhu/ dv lq wkh rwkhu hduolhu h{shulphqwv zh kdyh glvfxvvhg/

ixo�ophqw lv d pdq|0ydoxhg yduldeoh/ + vd|/ dqg wklv phdvxuh lv qrw dydlodeoh1 Lqvwhdg/ lw

lv qdwxudo wr gh�qh U*v eholhi wkdw khu wuxvw zloo eh ixo�oohg/ dv wkh| gr/ e| wkh h{shfwdwlrq

.+1 Rxu vhfrqg rughu eholhi yduldeoh lv/ olnh wkhluv/ wkh H sod|hu*v h{shfwdwlrq ri wkh

qxpehu ehwzhhq 3 dqg 4 zklfk lv wkh rxwfrph ri wkh �uvw0rughu holflwdwlrq +lq rxu fdvh/

wkh fr0sod|hu*v uhvsrqvh/ lq wkhluv wkh dyhudjh ri vxfk uhvsrqvhv,1

Dq dgydqwdjh ri wkh EWJ lv wkdw wkh frq�ghqfh yduldeoh/ s W/ ghvfulehv U*v eholhi

vwdwh lq dq xqdpeljxrxv zd|1 D jlyhq ydoxh ri wkh phdvxuh .+/ rq wkh rwkhu kdqg/ lv

frpsdwleoh zlwk pdq| vxemhfwlyh suredelolw| glvwulexwlrqv ryhu wkh vxssruw ri +1 Wklv

dpeljxlw| lqihfwv wkh fruuhvsrqglqj phdvxuh ri H *v eholhi derxw U*v eholhi1 Lw lv qrw

fohdu wkdw rqh vkrxog h{shfw wkh vdph uhvsrqvh wr d jlyhq ydoxh ri wkh vhfrqg rughu

h{shfwdwlrq/ zkdwhyhu glvwulexwlrqv olh ehklqg lw1

51517 Wkh H sod|hu*v uhsruw1 Lq irupxodwlqj k|srwkhvhv derxw eholhi0gulyhq prwlyhv
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lw kdv ehhq wkh frpprq sudfwlfh +h1j1 Jhdqdnrsrorv hw do1 4<;</ Udelq 4<<6/ Idon

dqg Ilvfkedfkhu 4<<<, wr uhsuhvhqw eholhiv e| srlqw hvwlpdwhv/ dv zh wrr kdyh grqh1

Exw wklv vxssuhvvhv dq lpsruwdqw dvshfw ri eholhiv/ wkh zhljkw ri hylghqfh xsrq zklfk

wkh| duh edvhg1 Lw lv uhdvrqdeoh wr vxssrvh wkdw d shuvrq zloo glvsod| vljql�fdqw wuxvw

uhvsrqvlyhqhvv rqo| zkhq vkh kdv gh�qlwh eholhiv/ edvhg rq hylghqfh ri jrrg zhljkw/

derxw U*v frq�ghqfh> dqg lq sduwlfxodu wkdw cdpeljxlw|* derxw U*v frq�ghqfh pljkw

whqg wr glvdeoh wkh phfkdqlvp1 Li wklv lv vr/ wkhuh zrxog eh olwwoh srlqw lq whvwlqj iru

wuxvw uhvsrqvlyhqhvv lq d vhwxs lq zklfk prvw H sod|huv ihow wkdw wkhlu hvwlpdwhv zhuh

phuh jxhvvhv1 Zh wkhuhiruh vrxjkw wr surylghH sod|huv zlwk hylghqfh1 Qr grxew wkh ehvw

lqirupdwlrq derxw wkh frq�ghqfh ri d sduwlfxodu U sod|hu lv lq wkh khdg ri wkdw vxemhfw/

exw h{wudfwlqj lw zlwkrxw glvwruwlrq suhvhqwv sureohpv= li wkdw sod|hu nqhz wkdw khu

uhsruw zrxog eh frqyh|hg wr khu frsod|hu/ vkh zrxog vrphwlphv kdyh d vwudwhjlf prwlyh

wr plvuhsuhvhqw1 Iru h{dpsoh/ li vkh wkrxjkw khu frsod|hu pljkw eh wuxvw uhvsrqvlyh/

vkh zrxog kdyh d prwlyh wr h{djjhudwh1 Wr ghdo zlwk wklv rxu ghvljq xvhv cprwlydwhg

furvv0wdon*= hdfk H vxemhfw lv lqiruphg qrw ri klv rzq frsod|hu*v vwdwhg ydoxh ri khu

frq�ghqfh/ exw ri d vxppdu| vwdwlvwlf ri wkh vwdwhg frq�ghqfhv ri rwkhu U vxemhfwv1�D

516 Vwuxfwxuh dqg Surfhgxuh

Wkh h{shulphqw zdv uxq lq wkh Ghsduwphqw ri Hfrqrplfv lq wkh Xqlyhuvlw| ri R{irug

lq Iheuxdu| 53341 Uhfuxlwlqj zdv e| dq dgyhuwlvhphqw vd|lqj wkdw sduwlflsdqwv zrxog

eh wdnlqj sduw lq d vflhqwl�f h{shulphqw rq lqwhudfwlyh ghflvlrq pdnlqj/ dqg zrxog eh

sdlg dq dprxqw ghshqglqj sduwo| rq wkhlu ghflvlrqv dqg sduwo| rq fkdqfh1 Uhfuxlwv

zhuh suhgrplqdqwo| xqghujudgxdwh ru judgxdwh vwxghqwv/ exw vrph zhuh lq xqlyhuvlw| ru

rwkhu mrev1 Wkhuh zhuh 43 vhvvlrqv lq wkh pdlq h{shulphqw1 Hdfk vhvvlrq lqyroyhg hljkw

vxemhfwv/ irxu lq wkh U uroh dqg irxu lq wkh H uroh1 Vxemhfwv uhvsrqghg wr frpsxwhu0

dgplqlvwhuhg lqvwuxfwlrqv/ wkh ixoo wh{w ri zklfk dsshduv lq Dsshqgl{ 51 Hdfk vxemhfw

sod|hg irxu urxqgv ri wkh EWJ/ rqh zlwk hdfk ri wkh vxemhfwv lq wkh rwkhu uroh1�S Urxqgv

4 dqg 5 zhuh sod|v ri rqh ri wkh wkuhh yduldqwv ri EWJ +JWJ/ NWJ/ QWJ, dqg urxqgv

6 dqg 7 zhuh sod|v ri d gl�huhqw yduldqw1 Wkh rughu lq zklfk d jlyhq sdlu ri yduldqwv

zdv suhvhqwhg zdv frxqwhuedodqfhg ryhu vhvvlrqv1 Lq doo wkhuh zhuh 49 urxqgv ri NWJ/

dqg 45 hdfk ri JWJ dqg NWJ1 Vlqfh d urxqg ghyrwhg wr d jlyhq yduldqw frqwdlqhg irxu

sod|v ri wkdw yduldqw/ rqh e| hdfk ri irxu sdluv ri vxemhfwv/ wkhuh zhuh lq doo 97 sod|v ri
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NWJ dqg 7; hdfk ri JWJ dqg NWJ/ dqg wkxv 493 ydoxhv iru hdfk ehkdylru yduldeoh1

Ehiruh wkh h{shulphqw vxemhfwv vxssolhg ghprjudsklf ghwdlov/ ri djh/ vh{ dqg rffxsdwlrq

dqg/ li vwxghqwv/ wkhlu frxuvh1 Dw wkh hqg ri wkh vhvvlrq vxemhfwv zhuh lqylwhg wr pdnh

zulwwhq frpphqwv1

D vhvvlrq frqvlvwhg ri wkuhh vwdjhv1 Dw wkh vwduw ri lw/ vxemhfwv zhuh dvvljqhg udqgrpo|

wr whuplqdov vhsdudwhg e| vfuhhqv1 Lq wkh Lqwurgxfwlrq Vwdjh/ wkh qdwxuh ri wkh wdvnv

dqg wkh sd|phqw surfhgxuh zhuh h{sodlqhg/ zlwk h{dpsohv dqg sudfwlfh1 Qh{w/ irxu

vxemhfwv zhuh dvvljqhg udqgrpo| wr wkh U uroh dqg irxu wr wkh H uroh1 Wkh Sod| Vwdjh

qrz ehjdq1 Lq hdfk ri wkh irxu urxqgv wkh rughu ri hyhqwv zdv dv iroorzv1

41 Hdfk vxemhfw zdv vkrzq wkh sd|r� pdwul{ ri wkh yduldqw ri EWJ wr eh sod|hg/ lq

wkh irup ri d csrlqwv wdeoh*1

51 Hdfk U sod|hu pdgh d vwdwhphqw/ r/ ri wkh suredelolw| vkh dwwdfkhg wr wkh hyhqw

wkdw khu frsod|hu zrxog fkrrvh vwudwhj| I1

61 Hdfk H sod|hu uhfhlyhg d uhsruw/ o/ frqvlvwlqj ri wkh phdq ydoxh ri wkh vwdwhphqwv

ri klv qrq0frsod|huv1

71 Hdfk H sod|hu pdgh d jxhvv/ }/ dw wkh vwdwhphqw ri klv frsod|hu1

81 Hdfk sod|hu pdgh khu EWJ vwudwhj| fkrlfh1

Wkh vwdwhphqw r phdvxuhv wkh U sod|hu*v frq�ghqfh sW/ dqg wkh jxhvv } phdvxuhv wkh H

sod|hu*v eholhi derxw klv frsod|hu*v vwdwhphqw dqg vr phdvxuhv klv frq�ghqfh0shufhswlrq

s
WW1 Vwdwhphqwv dqg jxhvvhv zhuh pdgh e| xvlqj wkh prxvh wr pdqlsxodwh d srlqwhu rq

d vhplflufxodu gldo fdoleudwhg lq lqwhjhuv iurp 3 wr 4331 Uhsruwv zhuh urxqghg wr wkh

qhduhvw lqwhjhu1

Vxemhfwv zhuh wrog qrwklqj dw wkh hqg ri urxqgv 4/ 5 ru 6 derxw wkh vwudwhj| fkrlfhv ri

rwkhuv lq hlwkhu wkh fxuuhqw ru hduolhu urxqgv1 Wkh rqo| lqirupdwlrq dq| vxemhfw uhfhlyhg

derxw rwkhu vxemhfwv* ehkdylru zdv wkh uhsruw derxw U sod|huv* vwdwhphqw jlyhq wr H

sod|huv1

Lq wkh Sd|phqw Vwdjh/ wzr urxqgv zhuh fkrvhq dw udqgrp1 Vxemhfwv zhuh sdlg iru

wkh vwudwhj| fkrlfhv wkh| kdg pdgh lq rqh ri wkhvh/ lq dffrugdqfh zlwk wkh srlqwv wdeoh1

Iru wkh rwkhu udqgrpo| fkrvhq urxqg/ wkh| zhuh sdlg iru wkhlu vwdwhphqwv +li U sod|huv,

ru jxhvvhv +li H sod|huv,1 Vwdwhphqwv zhuh sdlg dffruglqj wr wkh zhoo0nqrzq txdgudwlf
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vfrulqj uxoh +Gdylv dqg Krow 4<<6,/ dqg jxhvvhv dffruglqj wr d wuldqjxodu vfkhph1�.

Vhvvlrqv dyhudjhg derxw 88 plqxwhv> vxemhfwv* wrwdo sd|phqwv udqjhg iurp Â���� wr

Â�f�ff dqg dyhudjhg ÂD�b21

Vwudwhj| sd|phqwv frxog eh qhjdwlyh1 Lq rughu wr pd{lpl}h wkh sv|fkrorjlfdo lpsdfw

ri wkh qhjdwlyh ydoxhv zkloh hqvxulqj wkdw qrerg| ohiw wkh h{shulphqw rxw ri srfnhw/

vxemhfwv zhuh jlyhq/ lqvwhdg ri wkh xvxdo xqorvdeoh wxuq0xs ihh/ dq clqlwldo fuhglw* +ri

Â7,/ dqg wrog wkdw wkh| pljkw hlwkhu dgg wr lw ru orvh lw gxulqj wkh h{shulphqw1

517 K|srwkhvhv

Rxu jhqhudo sxusrvh lv wr hvwdeolvk zkhwkhu wkhuh lv vxfk d wklqj dv wuxvw uhvsrqvlyhqhvv

dqg/ li vr/ krz lwv vwuhqjwk ydulhv zlwk wkh sd|r� sdudphwhuv ri wuxvw jdphv dqg krz lw lv

uhodwhg wr rwkhu irufhv zklfk pd| prwlydwh wkh ixo�ophqw ri wuxvw1 Rxu hduolhu glvfxvvlrq

ri wkh idfwruv wkdw pd| zrun iru ru djdlqvw ixo�ophqw udlvhv vhyhudo vshfl�f txhvwlrqv1

Wkhvh fdq frqyhqlhqwo| eh h{suhvvhg lq whupv ri k|srwkhvhv derxw wkh ixo�ophqw ixqf0

wlrq/ wkh ixqfwlrq jlylqj wkh wuxvwhh*v surshqvlw| wr ixo�o s lq whupv ri idfwruv wkdw ydulhg

lq wkh frxuvh ri wkh h{shulphqw1 Zh fdoo wkh judglhqw ri wkh ixo�ophqw ixqfwlrq/ Ys*YsWW/

wkh frh!flhqw ri wuxvw uhvsrqvlyhqhvv1 Ri sduwlfxodu lqwhuhvw duh vl{ k|srwkhvhv1

K4 +Srvlwlyh Surshqvlw|, Wkh dyhudjh surshqvlw| wr ixo�o s lv srvlwlyh1

K5 +Yduldeoh Surshqvlw|, Wkh dyhudjh surshqvlw| wr ixo�o ydulhv zlwk wkh EWJ yduldqw1

K6 +Wuxvw Uhvsrqvlyhqhvv, Wkh frh!flhqw ri wuxvw uhvsrqvlyhqhvv lv srvlwlyh1

K7 +Lqwhudfwlrq, Wkh frh!flhqw ri wuxvw uhvsrqvlyhqhvv lv orzhvw lq JWJ/ juhdwhu lq

NWJ/ dqg juhdwhvw lq QWJ1

K8 +Yduldeoh Lqwhufhsw, Wkh surshqvlw| wr ixo�o dw sWW ' f ydulhv zlwk wkh EWJ yduldqw1

K9 +Srvlwlyh Lqwhufhsw, Wkh dyhudjh surshqvlw| wr ixo�o lv srvlwlyh dw sWW ' f1

K: +Shuvrqdo Fkdudfwhulvwlfv, Wkh surshqvlw| wr ixo�o ydulhv zlwk ghprjudsklf ydul0

deohv1

K4 h{suhvvhv wkh qrz zhoo fruurerudwhg �qglqj glvfxvvhg lq Vhfwlrq 4/ frqwudglfwlqj

wkh frqyhqwlrqdo zlvgrp wkdw sod|huv duh udwlrqdo pd{lpl}huv ri prqhwdu| uhzdugv1 K5

lv lpsolhg e| erwk nlqgqhvv uhflsurflw| dqg wuxvw uhvsrqvlyhqhvv wkhrulhv/ vlqfh wkh|
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erwk pdnh ixo�ophqw ghshqg rq wkh EWJ sdudphwhuv zh ydu|1 K5 lv ghqlhg e| d sxuh

lqhtxdolw| dyhuvlrq wkhru|/ lq zklfk ixo�ophqw ghshqgv rqo| wrs urz sd|r�v/ zklfk zh

krog frqvwdqw1 K6 lv rxu rzq fhqwudo k|srwkhvlv1 D srvlwlyh frh!flhqw ri wuxvw uhvsrq0

vlyhqhvv phdqv wkdw wkhuh lv wuxvw uhvsrqvlyhqhvv/ dozd|v surylghg wkdw wkh dvvrfldwlrq

lv surgxfhg e| d fdxvdo uhodwlrqvkls uxqqlqj iurp s
WW wr s 1 K6 lv lqfrqvlvwhqw zlwk

vwdqgdug nlqgqhvv0uhflsurflw| wkhrulhv1 K7 lv wkh irup wkdw wkh Lqwhudfwlrq K|srwkhvlv

qdwxudoo| wdnhv lq wkh suhvhqw h{shulphqw/ vlqfh wuxvwlqj lv nlqg lq NWJ dqg QWJ exw

qrw lq JWJ/ dqg lq QWJ wkh wuxvwhu kdv lq dgglwlrq d qhhg wr wuxvw1 Wkh dvvxpswlrq

wkdw dgglqj d cqhhg wr wuxvw* e| pdnlqj @ qhjdwlyh lqfuhdvhv wkh sur0qhvv ri H *v dwwlwxgh

lv idovh li wkh uhgxfwlrq lq wkh h{srvxuh iurp wuxvwlqj kdv d vwurqj hqrxjk qhjdwlyh h�hfw1

K8 lv wkh qhjdwlrq ri wkh Frpprq Lqwhufhsw K|srwkhvlv dqg K9 lv wkh Srvlwlyh Lqwhufhsw

K|srwkhvlv1 K: froohfwv vhyhudo k|srwkhvhv/ fruuhvsrqglqj wr wkh ydulrxv ghprjudsklf

gdwd yduldeohv zh froohfwhg1

Wkh dffrxqw ri wuxvw dqg wuxvwzruwklqhvv lq EWJv zklfk zh rxwolqhg lq Vhfwlrq 4

ohg xv wr h{shfw wr �qg vxssruw iru K4/ K5/ K6 dqg K7 dqg wr kdyh rshq plqgv derxw

K8/ K9 dqg K:1

61 UHVXOWV

614 Frpphqwdu| rq wkh Udz Gdwd

Wdeoh 6 vkrzv vrph vxppdu| vwdwlvwlfv1 Lw lv fohdu wkdw zh fdq uhmhfw wkh dqdorjxh ri K4/

wkh k|srwkhvlv wkdw wkhuh lv qr wuxvw1 Wkh ryhudoo sursruwlrq ri W fkrlfhv zdv 317</ dqg

lw zdv vljql�fdqwo| srvlwlyh lq hdfk yduldqw ri wkh EWJ= wkh phdq udwhv ri wuxvwlqj lq

JWJv/ NWJv dqg QWJv duh 3166/ 3185 dqg 3194 uhvshfwlyho|/ zklfk doo kdyh R 	 f�ff�1

Hyhq lq wkh Judwxlwrxv Wuxvw Jdph/ zkhuh U fdqqrw eholhyh wkdw H zloo fkrrvh I wr

uhflsurfdwh shufhlyhg nlqgqhvv/ qhduo| rqh wklug ri fkrlfhv zhuh wuxvwlqj fkrlfhv1 Zh

vkdoo vhh vrrq krz pxfk ri wklv wuxvw zdv zduudqwhg1 Wkh gl�huhqfhv ehwzhhq wkh phdqv

ri vwdwhphqwv dqg uhsruwv/ wkhruhwlfdoo| htxdo/ duh gxh wr wkh urxqglqj lq wkh uhsruwv1

Wdeoh 7 vkrzv wkh udz gdwd iru wuxvwhuv1 D vwulnlqj ihdwxuh lv wkh yduldelolw| erwk

dfurvv dqg zlwklq vxemhfwv ri wkh vwdwhphqw r/ wkh holflwhg ydoxhv ri wkh U sod|huv*

h{suhvvlrq frq�ghqfh1 Zulwlqj r� iru wkh vwdwhphqw ri wkh �wk U sod|hu/ dqg r� iru lwv

zlwklq0vxemhfw phdq/ wkh vwdqgdug ghyldwlrqv ri r� duh 3159/ 315; dqg 315; lq JWJ/
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Wdeoh 6= Phdqv dqg Vwdqgdug Ghyldwlrqv ri Revhuyhg Yduldeohv

JWJ NWJ QWJ Doo

Wuxvwlqj 3166 3185 3194 317<

+317;, +3183, +317<, +3183,

Vwdwhphqw 315; 316; 3165 3166

+315;, +3165, +3165, +3164,

Uhsruw 315: 316< 3167 3167

+314;, +314;, +3156, +3153,

Jxhvv 315< 3176 316< 316;

+3157, +3158, +3163, +315:,

Ixo�oolqj 315: 3173 3185 3173

+3178, +3183, +3183, +317<,

NWJ dqg QWJ uhvshfwlyho|/ dqg hyhq wkh zlwklq0vxemhfw vwdqgdug ghyldwlrqv ri r� kdyh

phdqv ri 3143/ 3146 dqg 31461 Rqh h{sodqdwlrq ri wkh lqwhu0vxemhfw yduldqfh lv wkdw

vxemhfwv fdph wr wkh oderudwru| zlwk zlgho| glvshuvhg ylhzv ri kxpdq qdwxuh1 Zh

uhpdun wkdw wkh hpslulfdo glvwulexwlrq ri vxemhfwv* eholhiv derxw rwkhuv* fkrlfhv lq wkh

EWJ orrnv yhu| xqolnh dq htxloleulxp ri d sv|fkrorjlfdo jdph1 Lq prghov ri wklv nlqg

+Edfkdudfk dqg Jdpehwwd 5334e/ Gxizhqehuj lq suhvv,/ dq| htxloleulxp ihdwxuhv d

frpprq glvwulexwlrq ryhu fkrlfhv dqg d frpprq srlqw hvwlpdwh sW1 Wkh zlwklq0vxemhfw

yduldwlrqv riwhq dsshdu wr eh zlwkrxw reylrxv vhqvh � dv PfNhoyh| dqg Sdoiuh| +4<<5,

uhpdun/ �wkhuh duh lqwhuhvwlqj qrq0sdwwhuqv lq wkh gdwd 111/ frpprq luuhjxodulwlhv 111

zklfk dsshdu udwkhu kdskd}dug�1 Wkhuh duh riwhq elj mxpsv ehwzhhq vxemhfwv* wzr r

ydoxhv iru d jlyhq yduldqw/ hyhq wkrxjk wkh vxemhfw kdv uhfhlyhg qr qhz lqirupdwlrq1

Wkhvh mxpsv pd| jlyh wkh lpsuhvvlrq wkdw vwdwhphqwv zhuh riwhq edvhg rq phuh zklp/

ru wkdw vxemhfwv zhuh uhylvlqj wkhlu hvwlpdwhv dv qhz frqvlghudwlrqv rffxuuhg wr wkhp1

Rwkhu fdvhv lqyroyh dssduhqwo| shuyhuvh fkdqjhv ri fkrlfh/ vzlwfkhv iurp Z wr W jrlqj

zlwk odujh uhgxfwlrqv lq vwdwhphqwv ri frq�ghqfh/ ru ylfh yhuvd1�H

Krzhyhu/ wkhuh duh dovr vwurqj sdwwhuqv lq wkh gdwd1 Dowkrxjk wkh fodvvlf suhglfwlrq

ri jdph wkhru| lv idovl�hg e| rxu gdwd/ wkh pruh qxdqfhg suhglfwlrq ri jdph wkhru| wkdw

U sod|huv duh idooleoh pd{lpl}huv ri h{shfwhg sd|r� jlyhq wkhlu eholhiv derxw frsod|huv*

fkrlfhv lv qrw lqfrqvlvwhqw zlwk wkh gdwd1 Rqh fdq h{sodlq wkh vxevwdqwldo wuxvw udwhv

dv wkh h�hfw ri U sod|huv ehlqj idlwkixo/ li qrlv|/ vxemhfwv ri jdph wkhru| zkr eholhyh

wkdw H sod|huv duh txlwh olnho| qrw1 Kljkhu ydoxhv ri vwdwhg frq�ghqfh r duh dvvrfldwhg

4:



Wdeoh 7= Udz Gdwd= U Sod|huv

Vhvd Vxee Yduldqw Vwdwhphqwf Fkrlfh
urxqg urxqg urxqg

4 5 6 7 4 5 6 7 4 5 6 7

4 U4 N N J J 58 3 58 3 Z Z Z Z

U5 N N J J 3 3 3 3 Z Z Z Z

U6 N N J J 53 58 48 48 W W Z Z

U7 N N J J ;3 <3 43 43 W W Z Z

5 U8 N N Q Q 8 8 8 8 Z Z Z W

U9 N N Q Q 46 <8 5 6 W Z W Z

U: N N Q Q 58 58 63 43 W Z W W

U; N N Q Q 3 83 3 <3 Z Z W Z

6 U< J J Q Q 83 83 83 83 W W W W

U43 J J Q Q 83 3 83 83 Z Z Z Z

U44 J J Q Q 58 58 <; 4 W W Z W

U45 J J Q Q :8 :8 58 59 W W W W

7 U46 Q Q J J 3 3 3 3 Z W Z Z

U47 Q Q J J 43 3 68 58 Z Z Z Z

U48 Q Q J J 53 63 58 58 W W Z W

U49 Q Q J J 3 43 43 8 Z Z Z Z

8 U4: J J N N 3 43 68 58 Z Z Z Z

U4; J J N N 83 <9 433 433 W W W W

U4< J J N N <8 :8 43 ;8 W W Z Z

U53 J J N N :8 7 : 55 W W W W

9 U54 Q Q N N 48 68 98 88 W W W W

U55 Q Q N N 53 43 45 ; Z Z Z Z

U56 Q Q N N 58 43 <3 83 W Z W W

U57 Q Q N N 4 53 :8 93 W W W W

: U58 J J N N 69 9: :3 95 W Z W Z

U59 J J N N 58 3 58 68 Z Z Z Z

U5: J J N N 73 :3 53 53 W W W W

U5; J J N N 3 3 3 3 Z Z Z Z

; U5< Q Q N N 83 58 83 5< W W Z W

U63 Q Q N N <3 <3 ;3 73 Z W W W

U64 Q Q N N 66 58 48 66 W Z Z W

U65 Q Q N N 98 98 98 98 W W W W

< U66 N N J J 66 :8 53 66 Z W Z Z

U67 N N J J 3 3 58 58 Z Z Z Z

U68 N N J J 43 43 8 8 Z Z Z Z

U69 N N J J 58 53 8 8 W W Z Z

43g U6; N N Q Q 3 ;; ;3 433 W W W W

U6< N N Q Q 53 53 3 3 Z Z Z Z

U73 N N Q Q :8 <3 433 83 W W W W

dVhvvlrq qxpehu eVxemhfw frgh fH{suhvvhg dv d shufhqwdjh
g U6:*v frpsxwhu idlohg1
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zlwk pruh iuhtxhqw W fkrlfhv> wkh phdq r ydoxhv ri W0fkrrvhuv dqg Z0fkrrvhuv duh

317: dqg 3153 uhvshfwlyho|1 Rq wkh k|srwkhvlv wkdw U pd{lpl}hv h{shfwhg prqh| sd|r�

dqg vr fkrrvhv W rqo| li r � s
Uh�|

dqg Z rqo| li r � s
Uh�|
/ wkh sursruwlrqv ri zurqj W

fkrlfhv zhuh 316; lq JWJ/ 3177 lq NWJ dqg 3169 lq QWJ/ dqg wkrvh ri zurqj Z fkrlfhv

zhuh 3137/ 314: dqg 3166 uhvshfwlyho|1 Li rqh dvvxphv d prglfxp ri ulvn0orylqj wkhvh

udwhv duh frqvlvwhqw zlwk h{shfwhg xwlolw| pd{lpl}dwlrq dqg dq huuru udwh ri wkh rughu

ri pdjqlwxgh uhsruwhg lq rwkhu vwxglhv1�b

Wdeoh 8 vkrzv wkh udz gdwd iru H sod|huv1 Wkh uhsruw wr dq H sod|hu lq d urxqg lv

wkh phdq ri wkh frq�ghqfh vwdwhphqwv ri klv qrq0frsod|huv lq wkdw urxqg> klv jxhvv lv

wkh holflwhg ydoxh ri klv hvwlpdwh ri klv fxuuhqw frsod|hu*v vwdwhg frq�ghqfh1

Lw frphv dv qr vxusulvh wkdw K4 lv vwurqjo| idovl�hg1 Wkh ryhudoo udwh ri ixo�oolqj/ s

lv 3173/ zlwk phdqv iru JWJ/ NWJ dqg QWJ ri 315:/ 3173 dqg 3185 uhvshfwlyho|1 Wkhvh

udwhv duh txlwh kljk/ uhphpehulqj wkdw iudfwlrqdo ixo�ophqw lv qrw srvvleoh12f

Zh fdq qrz vhh zkhwkhu wuxvwhuv zhuh rq dyhudjh ryhufrq�ghqw ru xqghufrq�ghqw/

ru kdg fruuhfw h{shfwdwlrqv1 Wkh phdq vwdwhphqwv lq JWJ/ NWJ dqg QWJ zhuh 315;/

316; dqg 3165 uhvshfwlyho|1 Wkxv wkh dyhudjh U sod|hu jrw wkh I udwh derxw uljkw lq JWJ

dqg NWJ/ exw vrphkrz pdqdjhg wr xqghuhvwlpdwh wkh I udwh lq QWJ e| txlwh d zlgh

pdujlq> wkh juhdwhu whqghqf| wr ixo�o lq wkh QWJ wkdq lq wkh NWJ wkdw zh fruuhfwo|

frqmhfwxuhg zdv iru vrph uhdvrq orvw rq wkh sod|hu1 Rqh srvvlelolw| lv wkdw dq U sod|hu

w|sh zlwk dq hjrlvwlf vrfldo ydoxh rulhqwdwlrq/ dqg vr xqlpsuhvvhg e| qhhg/ lv pruh surqh

wkdq rwkhu w|shv wr dvvxph wkdw rwkhuv duh olnh wkhpvhoyhv/ dv wkh wuldqjoh k|srwkhvlv

+Nhoo| dqg Vwdkhovnl 4<:3, kdv lw1 Wkh phdq ydoxhv ri wkh jxhvv } lq JWJ/ NWJ dqg

QWJ zhuh 315</ 3176 dqg 316< uhvshfwlyho|1 Wkh frpelqdwlrq lq QWJ ri prghvw ydoxhv

ri } zlwk kljk ydoxhv ri s / lv d �uvw lqglfdwlrq wkdw sWW pd| eh d pruh srzhuixo irufh

iru ixo�oolqj lq QWJ wkdq lq rwkhu yduldqwv1

Qh{w zh uhpdun wkdw wkh yduldelolw| ri jxhvvhv } lv orzhu/ erwk ehwzhhq dqg zlwklq

vxemhfwv/ wkdq wkdw ri vwdwhphqwv r1 Rqh srvvleoh h{sodqdwlrq lv wkdw H vxemhfwv/ wkrxjk

vwduwlqj iurp wkh vdph sulru eholhiv derxw ixo�oolqj surshqvlwlhv dv U vxemhfwv/ zhuh

gudzq wrzdugv wkh hvwlpdwhv ri wkhvh surshqvlwlhv frqyh|hg lq wkh pxfk ohvv yduldeoh

uhsruwv1 Khuh lv d �uvw klqw iurp wkh gdwd wkdw H vxemhfwv wrrn wkhlu uhsruwv vhulrxvo|1

Lw fdq dovr eh vhhq iurp Wdeoh 8 wkdw d qxpehu ri pdq| vxemhfwv* jxhvvhv forvho| wudfnhg

wkh uhsruw1 Wkh Shduvrq fruuhodwlrq frh!flhqw ri o dqg } dfurvv doo wdvnv lv 317:1 Lq

4<



Wdeoh 8= Udz Gdwd= H Sod|huv

Vhv Vxe Yduldqw Uhsruwd Jxhvvd Fkrlfh

urxqg urxqg urxqg urxqg

4 5 6 7 4 5 6 7 4 5 6 7 4 5 6 7

4 H4 N N J J 66 ; 44 ; 83 6: 49 8; I Y Y Y

H5 N N J J 74 6; 46 6 68 63 43 3 Y Y Y Y

H6 N N J J 68 6; ; 8 63 73 43 433 I Y Y Y

H7 N N J J 48 63 49 ; 43 8 43 73 Y Y Y Y

5 H8 N N Q Q 45 74 5 68 53 83 53 83 I I I I

H9 N N Q Q 43 89 45 65 ;3 << 83 :8 I I I I

H: N N Q Q 9 59 43 7 43 63 46 ; Y I I I

H; N N Q Q 47 83 44 67 43 53 43 67 Y Y Y Y

6 H< J J Q Q 83 58 74 58 83 58 66 58 Y Y Y Y

H43 J J Q Q 83 66 99 75 3 3 3 3 Y Y Y Y

H44 J J Q Q 8; 83 8: 66 68 76 83 73 Y Y I I

H45 J J Q Q 74 74 8: 58 8 48 83 63 Y Y I Y

7 H46 Q Q J J 43 43 48 43 53 8 48 46 I I I I

H47 Q Q J J 9 46 53 43 433 433 ;3 :3 I I I I

H48 Q Q J J 6 46 56 49 8 44 56 53 Y Y Y Y

H49 Q Q J J 43 6 44 4; 3 3 3 43 Y Y Y Y

8 H4: J J N N :7 93 7: 77 59 :3 7: 7 Y Y Y Y

H4; J J N N 8; 8; 7; 7< 93 83 83 83 Y Y I Y

H4< J J N N 74 5< 6< :3 69 67 68 97 I I I Y

H53 J J N N 7< 69 4: 9< :6 5: :8 :3 I I I I

9 H54 Q Q N N 48 4; 83 88 43 53 66 83 Y Y Y Y

H55 Q Q N N 46 46 88 74 6; 6; 79 6; I I Y Y

H56 Q Q N N 45 54 8< 6: 43 58 73 73 Y Y Y Y

H57 Q Q N N 53 54 :9 6< 53 53 :3 :8 Y I I I

: H58 J J N N 54 78 64 5: 83 83 58 58 Y Y Y Y

H59 J J N N 58 56 6; 65 54 4; 64 59 Y Y Y Y

H5: J J N N 53 78 48 6< 56 48 57 48 I Y I I

H5; J J N N 66 55 63 4; 3 3 3 3 Y Y Y Y

; H5< Q Q N N 95 79 98 75 :8 58 98 98 Y Y Y Y

H63 Q Q N N 7< 93 7; 77 58 93 83 83 Y I Y Y

H64 Q Q N N 9; 6; 86 67 <6 <: <8 <9 I I I I

H65 Q Q N N 8: 93 76 79 99 :3 65 68 Y Y Y Y

< H66 N N J J 44 5; 49 47 63 63 63 58 I I I I

H67 N N J J 55 43 49 54 73 73 68 68 I I I I

H68 N N J J 4< 68 44 54 48 48 43 43 I I I I

H69 N N J J 47 64 43 44 53 83 58 53 Y I Y Y

43 H6: N N Q Q 64 99 <6 66 63 ;3 <3 :8 Y I I I

H6; N N Q Q 89 99 93 99 88 99 93 99 I I I I

H6< N N Q Q 83 99 93 83 :8 9; :3 66 I Y I I

H73 N N Q Q 64 ;< 99 83 58 433 58 68 Y Y Y Y
dH{suhvvhg dv d shufhqwdjh
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Vxevhfwlrq 715 zh vkdoo orrn lq pruh wkh ghwdlo dw krz jxhvvhv zhuh lq xhqfhg e| wkh

lqfrplqj uhsruw1

Zhuh vxemhfwv wuxvw uhvsrqvlyhB Zh fdq qrz jhw d �uvw lqnolqj ri wkh dqvzhu wkh

h{shulphqw surylghv wr wklv/ rxu fhqwudo txhvwlrq1 D urxjk dqg uhdg| phdvxuh ri ryhudoo

wuxvw uhvsrqvlyhqhvv lv fuxgh wuxvw uhvsrqvlyhqhvv FWU ' E}
6
� }

V
�*}

V
zkhuh }

6
+uhvs1

6
V
, lv wkh phdq ydoxh ri } lq wkh vxevhw ri vxemhfwv zkr fkrvh I +uhvs1 Y,12� Wkh

pdjqlwxgh fwu htxdov 319; ryhu wkh zkroh vdpsoh/ sulpd idflh hylghqfh lq idyru ri K61

Lwv ydoxhv duh 317:/ 3177/ dqg 414< lq yduldqwv JWJ/ NWJ dqg QWJ uhvshfwlyho|/ vr

wkhuh lv pl{hg hylghqfh frqfhuqlqj K7/ wkh Lqwhudfwlrq K|srwkhvlv1

Iljxuh 4 vkrzv wkh uhodwlyh iuhtxhqf| ri I fkrlfhv +lq doo yduldqwv frpelqhg, lq

gl�huhqw lqwhuydov ri } ydoxhv1 Zh vhh wkdw wklv uhodwlyh iuhtxhqf| ulvhv pruh ru ohvv

prqrwrqlfdoo| iurp derxw 315 wr 31;/ vxjjhvwlqj d vl}hdeoh frh!flhqw ri wuxvw uhvsrq0

vlyhqhvv/ ri wkh rughu ri 319/ dqg vrph vxssruw iru wkh Srvlwlyh Lqwhufhsw K|srwkhvlv K91

Exw lqihuhqfhv iurp Iljxuh 4 pxvw eh whpshuhg zlwk fdxwlrq122

Qhlwkhu wkh fwu udwhv qru Iljxuh 4 pdnh dq| dwwhpsw wr vhsdudwh rxw ehwzhhq0vxemhfw

dqg zlwklq0vxemhfw yduldwlrq1 Wuxvw uhvsrqvlyhqhvv lv dq lqwudshuvrqdo yduldwlrq/ vr wr

hvwdeolvk lw rqh qhhgv wr pdnh vxuh wkdw dq revhuyhg uhvsrqvh ri jurvv s wr jurvv } lv qrw

dq duwhidfw ri lqwhushuvrqdo gl�huhqfhv wkdw kdsshq wr eh fruuhodwhg zlwk erwk s dqg

}1 Wkh qh{w vxevhfwlrq suhvhqwv d pruh uh�qhg dqdo|vlv/ zklfk uhvroyhv wklv dqg rwkhu

txhvwlrqv qrw dqvzhuhg e| rxu suholplqdu| lqvshfwlrq1

Iljxuh 4= Yduldwlrq ri Ixoiloolqj Udwh zlwk Jxhvv

3

53

73

93

;3

433

?
??
?

??

45

?
??
??
??

??

4:

?
??
??
??
??
??
??

??

5<

?
??
??
??
??
??
??
??
??
??
??
?

??

7;

?
??
??
??
??
???

??

5:

?
??
??
??
??
??
??
??
??
??
??
???

??

83

?
??
??
??
??
??
??
??
??
?

??

73

?
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??

??

::

?
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
?

??

433

?
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
??
?

??

;3

8 48 58 68 78 88 98 :8 ;8 <8
jxhvv

phdq I udwh
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615 Hfrqrphwulf Dqdo|vlv

Lq wkh odvw vxevhfwlrq zh guhz vrph whqwdwlyh frqfoxvlrqv iurp wkh udz gdwd e| slhfhphdo

dssolfdwlrq ri qdlyh vwdwlvwlfdo phdvxuhv1 Wkhvh phdvxuhv ghflvlyho| uhmhfwhg K4/ dqg

dsshduhg wr surylgh vrph vxssruw iru K6/ K7 dqg K91

Wdeoh 9= Ixoilophqw Ixqfwlrq= Hvwlpdwh ri Fdwkrolf Prgho

Yduldeoh Frh!flhqw V1h1 R

frqvw �f�He2� 319;43 31549

}C
@ 3134:: 3133;8 3136;

}g
@ 313553 3133;5 3133;

}�
@ 31359: 3133<5 31337

vxv K 31;6;3 317575 3137;

JWJ S
�f�2D�2 317:<5 318<:

NWJ S
�f��2S� 318677 31875

pdoh _
�f��eDS 3168:: 319;7

gdjh e 313<;8 313894 313:<

judg s
�f�De.� 317588 314<;

kxp s 314:33 31:597 31;48

vfl s 317<58 31:469 317<3

vrfvfl s 313;;4 319:;4 31;<:
@
j
y
@ j lq yWJ jdphv/ rwkhuzlvh 3 +y @ J/N/Q,1

KGxpp| iru vxvshfw vxemhfw1
S
yWJ @ 4 lq yWJ jdphv/ rwkhuzlvh 3 +y @ J/N/Q,1
_Gxpp| iru pdoh vxemhfwv +7< shufhqw,1
eDjh plqxv phdq vxemhfw djh1 Djhv udqjhg iurp 4; wr 79/ zlwk phdq 571
sGxpplhv iru judgxdwh/ kxpdqlwlhv/ vflhqfh dqg vrfldo vflhqfh vwxghqwv1

;9 shufhqw ri vxemhfwv zhuh vwxghqwv/ ri zkrp 75/ 5:/ 67 dqg 6< shufhqw

zhuh ri wkhvh fdwhjrulhv1

Lq wklv vxevhfwlrq zh uhsruw dq hfrqrphwulf dqdo|vlv lq zklfk zh vlpxowdqhrxvo|

hvwlpdwhg wkh ghshqghqfh ri wkh surshqvlw| wr ixo�o s rq d eurdg udqjh ri yduldeohv1 Zh

hvwlpdwhg d surelw prgho ri wkh irup

s ' xE� 3{�

zkhuh xE+� ghqrwhv wkh suredelolw| wkdw d vwdqgdug qrupdo yduldwh lv ohvv wkdq +1 Zh

ehjdq e| hvwlpdwlqj d fdwkrolf prgho lq zklfk wkh yhfwru { lqfoxghg d eurdg udqjh

ri wkh h{sodqdwru| yduldeohv rq zklfk zh kdg gdwd dqg zklfk duh vxjjhvwhg e| sdvw
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h{shulphqwv/ wkhru| dqg rxu rzq frqmhfwxuhv1 Zh lwhudwlyho| holplqdwhg wkh h{sodqdwru|

yduldeohv wkdw idlohg wr sdvv d vljql�fdqfh whvw/ xvlqj d vljql�fdqfh ohyho ri 3138/ dqg

uhlqwurgxflqj holplqdwhg yduldeohv wr whvw iru uhylydov ri vljql�fdqfh1 Wdeoh 9 vkrzv wkh

uhvxow ri hvwlpdwlqj wkh fdwkrolf prgho12� Wkh h{sodqdwru| yduldeohv lqfoxgh gxpplhv iru

jdph yduldqwv/ ghprjudsklf yduldeohv/ dqg wkh H sod|hu*v jxhvv }/ zklfk dfwv dv d sur{|

iru sWW1 Wkh odwwhu lv gl�huhqwldwhg e| wkh yduldqw ehlqj sod|hg/ wr doorz lqwhudfwlrq

h�hfwv wr eh slfnhg xs li wkhuh duh dq|1 Wkh yduldeoh }� lv gh�qhg wr wdnh wkh ydoxh

ri } lq yduldqw � +� ' J/ N/ Q/ lq reylrxv qrwdwlrq,/ dqg }hur lq rwkhu yduldqwv1 Wkh

Lqwhudfwlrq K|srwkhvlv vd|v wkdw }C 	 }g 	 }� �

Lq prvw fdvhv wkh vljqv pdnh vhqvh/ exw rqo| irxu h{sodqdwru| yduldeohv duh vljql�fdqw

dw 3138= }Cc }gc }� dqg vxv1 Wkh yduldeoh vxv lv d gxpp| iru d ihz dqrpdorxv vxemhfwv

zkr zh vxvshfwhg pljkw fkrrvh I ruZ iru uhdvrqv txlwh h{wudqhrxv wr wkh wkhru|12e Wkh

prvw surplvlqj ghprjudsklf yduldeoh lv gdjh/ wkh vxemhfw*v djh dv d ghyldwlrq iurp wkh

phdq ryhu vxemhfwv/ zklfk lv vljql�fdqw dw 43 shufhqw12D Wkh gxpplhv iru wkh yduldqwv

duh qrwdeoh iru wkhlu odfn ri vljql�fdqfh1

Wkh eurdg sdwwhuq ri h{sodqdwlrq wkdw hphujhv iurp wkh fdwkrolf uhjuhvvlrq shuvlvwhg

zlwk rqo| plqru yduldwlrqv wkurxjkrxw wkh holplqdwlrq surfhvv1 Wkh rqo| vwdwlvwlfdoo|

vljql�fdqw h�hfwv lq wkh gdwd suryhg wr eh lqwhudfwlrq h�hfwv ehwzhhq wkh jdph yduldqw

dqg wkh H sod|hu*v jxhvv/ dqg d srvlwlyh lqwhufhsw1 Wkh hvwlpdwhg �qdo uhjuhvvlrq lv

s ' xE�f�Hf n ���2}g n 2��.}� n f�b�t�t�+<,

Iljxuh 5 vkrzv +<, iru qrupdo vxemhfwv judsklfdoo|1 Zh vhh wkdw lq wzr rxw ri wkuhh

yduldqw wuhdwphqwv vxemhfwv duh wuxvw uhvsrqvlyh/ zlwk wuxvw uhvsrqvlyhqhvv orzhvw +}hur,

lq JWJ/ juhdwhu lq NWJ/ dqg juhdwhvw lq QWJ +s ulvhv e| 317< lq NWJ dqg e| 31:3 lq

QWJ dv } jrhv iurp 3 wr 4,1 Wkhuh lv srvlwlyh lqwhufhsw ri 3154 zklfk lv wkh vdph iru doo

wkuhh yduldqwv1 Iljxuh 5 wkxv vwulnlqjo| ehduv rxw k|srwkhvhv K4 +Srvlwlyh Surshqvlw|,/

K5 +Yduldeoh Surshqvlw|,/ K6 +Wuxvw Uhvsrqvlyhqhvv,/ K7 +Lqwhudfwlrq, dqg K9 +Srvlwlyh

Lqwhufhsw, dqg ghqlhv K8 +frq�upv Frpprq Lqwhufhsw,1 Wkh devhqfh ri ixuwkhu yduldeohv

iurp +<, ghqlhv wkh k|srwkhvlv K: wkdw ghprjudsklf yduldeohv pdwwhu1 Wkh hvwlpdwhg

udwhv ri wuxvw uhvsrqvlyhqhvv lq wkh wzr yduldqwv zlwk nlqgqhvv duh yhu| vxevwdqwldo1

Wdeoh : glvsod|v wkh frh!flhqwv ri +<, wrjhwkhu zlwk wkhlu vwdqgdug huuruv dqg R

ydoxhv/ dqg wkh hvwlpdwhg frh!flhqwv ri wuxvw uhvsrqvlyhqhvv Ys*Y} dw } ' f�D1 Wkh
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Iljxuh 5= Ixoilophqw dv d Ixqfwlrq ri Jxhvv lq wkh Wkuhh Yduldqwv

surelw irup phdqv wkdw wkh frh!flhqwv lq +<, fdqqrw eh lghqwl�hg zlwk wkh judglhqwv ri

wkh ghshqghqw yduldeoh zlwk uhvshfw wr wkh uhjuhvvruv1 Htxdwlrq +<, vd|v/ iru h{dpsoh/

wkdw li d qrupdo vxemhfw*v jxhvv jrhv xs iurp 53 wr 63 lq d NWJ jdph/ wklv udlvhv wkh

suredelolw| ri I iurp xE�f�Hffe n ���2 � f�2f� wr xE�f�Hffe n ���2 � f��f�/ wkdw lv/

iurp 315<9 wr 31676 � d judglhqw Ys*Y} ri urxjko| 317:1

Lq hvwlpdwlqj wkh vwdqgdug huuruv ri wkh surelw frh!flhqwv lw lv lpsruwdqw wr doorz

iru wkh sdqho qdwxuh ri rxu gdwd= hdfk vxemhfw surylghv irxu revhuydwlrqv dqg wkh irxu

duh xqolnho| wr eh lqghshqghqw/ exw pd| frqwdlq srzhuixo clqglylgxdo h�hfwv*1 Wklv h{0

shfwdwlrq lv frq�uphg e| dq dqdo|vlv ri yduldqfh1 Zh �qg wkdw wkh lqglfdwru yduldeoh

iru ixo�oolqj +4 iru dq I fkrlfh dqg 3 iru d Y fkrlfh, kdv ehwzhhq0vxemhfw dqg zlwklq0

vxemhfw vdpsoh yduldqfhv ri 31:36 dqg 313<5> wkh k|srwkhvlv ri htxdo yduldqfh |lhogv

8 E�bc �2f� ' .�SSe dqg R 	 f�ff�1 Wkh hvwlpdwlrq phwkrg pxvw wdnh wklv lqwr dffrxqw/

ru hovh wkh gdwd vhw lv wuhdwhg dv li lw frqwdlqhg pruh lqghshqghqw lqirupdwlrq wkdq
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lw uhdoo| grhv/ dqg R ydoxhv duh xqghuhvwlpdwhg1 Wkh vwdqgdug huuruv khuh duh wkhuh0

iruh curexvw* vwdqgdug huuruv edvhg rq d cvdqgzlfk* hvwlpdwru wkdw doorzv iru duelwudu|

fruuhodwlrqv dprqj revhuydwlrqv rq d vlqjoh lqglylgxdo +Jxlonh| dqg Pxusk| 4<<6,1

^

Wdeoh := Ixoilophqw Ixqfwlrq= Hvwlpdwh ri Ilqdo Prgho

Yduldeoh Frh!flhqw V1h1 R s
�Ef�D�

UL?t| 01;337 3157<: 31334 �

}k
@ 313465 31337< 3 133: 31855

}�
@ 31354: 3133:3 31335 31;64

t�t
K 31<3;< 316763 3133; 31<3<

@
jy @ j lq yWJ jdphv/ rwkhuzlvh 3 +y @ J/N/Q,1

KGxpp| iru vxvshfw vxemhfw1

Dq lpsruwdqw txhvwlrq lv zkhwkhu wkh vhsdudwlrq ri wkh wkuhh fxuyhv lq Iljxuh 5 lv

gxh wr uhdo gl�huhqfhv lq wkh uhvsrqvh ri s wr s
WW lq wkh wkuhh yduldqwv/ ru phuho| wr

fkdqfh1 Wkh k|srwkhvlv wkdw wkh frh!flhqwv rq } iru QWJ dqg NWJ duh htxdo/ djdlqvw

wkh dowhuqdwh wkdw wkh iruphu h{fhhgv wkh odwwhu/ dowkrxjk qrw uhmhfwhg xvlqj rxu fulwhulrq

ri 8 shufhqw vljql�fdqfh/ kdv d R ydoxh ri rqo| 313851 Dw d voljkwo| ohvv vwulfw vljql�fdqfh

ohyho wkh vdph lwhudwlyh hvwlpdwlrq surfhgxuh |lhogv wkh vdph �qdo htxdwlrq dqg irupdoo|

uhmhfwv htxdolw| ri }g dqg }� 1 Pruhryhu/ wkh lwhudwlyh hvwlpdwlrq phwkrg/ dowkrxjk lw

grhv qrw vkrz wkdw holplqdwhg yduldeohv kdyh qr h�hfw/ uhtxluhv wkdw zh pdlqwdlq wkh

qxoo k|srwkhvlv wkdw wkh| kdyh qr h�hfw/ dqg vr lq wkh suhvhqw fdvh wkdw } kdv qr h�hfw

lq JWJ1 Zh frqfoxgh wkdw wkh dqdo|vlv vkrxog eh lqwhusuhwhg dv vkrzlqj wkdw wkh h�hfw

ri } lv qxoo lq JWJ/ srvlwlyh lq NWJ/ dqg kljkhvw lq QWJ1

Wkh hfrqrphwulf dqdo|vlv frq�upv dqg h{whqgv wkh uhvxowv ri wkh qdlyh gdwd dqdo|vlv1

K4 lv frq�uphg= wkhuh lv d srvlwlyh udwh ixo�oolqj lq doo wuhdwphqwv dqg iru doo s WW1 K5 lv

frq�uphg= dw doo sWW

: f wkh dyhudjh surshqvlw| wr ixo�o lqfuhdvhv iurp JWJ wr NWJ wr

QWJ1 K6 +Wuxvw Uhvsrqvlyhqhvv, lv frq�uphg e| wkh vljql�fdqw srvlwlyh frh!flhqwv rq

s
WW lq NWJ dqg QWJ1 Eh|rqg wklv/ wkh hfrqrphwulfv jlyhv fohdu vxssruw wr K9 +Srvlwlyh

Lqwhufhsw, dqg vxssruw wr K7 +Lqwhudfwlrq,1 Lw dovr uhmhfwv K8 +Yduldeoh Lqwhufhsw, dqg

K: +Shuvrqdolw|,/ vlqfh wkh uhjuhvvruv iru jdph yduldqwv dqg shuvrqdo fkdudfwhulvwlfv zhuh

doo holplqdwhg dv lqvljql�fdqw lq wkh lwhudwlyh hvwlpdwlrq surfhvv1
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71 GLVFXVVLRQ

D qxpehu ri txhvwlrqv duh ohiw xqdqvzhuhg e| wkh vwdwlvwlfdo dqdo|vlv ri revhuydwlrqdo

gdwd wkdw zh kdyh mxvw jlyhq1 Zh eulh | glvfxvv wkhvh lq wklv vhfwlrq1

714 Lqwhusuhwdwlrq ri wkh Hvwlpdwhg Prgho

71414 Lv +<, wrr sduvlprqlrxvB Irupdo k|srwkhvlv whvwv fdq gholyhu plvohdglqj dqvzhuv1

Lq sduwlfxodu/ lq h{shulphqwdo vwxglhv ri wkh suhvhqw vruw wkhuh lv dozd|v d vhulrxv ulvn

ri w|sh 5 huuru1 Ehiruh frqfoxglqj wkdw/ iru h{dpsoh/ shuvrqdo fkdudfwhulvwlfv kdyh qr

h�hfw rq wkh ixo�oolqj udwh/ lw vkrxog eh uhphpehuhg erwk wkdw frpprqvhqvh whoov xv

rwkhuzlvh dqg wkdw/ li vhyhudo idfwruv duh lq idfw dw zrun/ vrph duh olnho| wr eh holplqdwhg

dv lqvljql�fdqw ehfdxvh ri wkh olplwhg vwdwlvwlfdo srzhu ri d vlqjoh h{shulphqw ri prghudwh

vl}h1 Lq wkh fdvh ri cpdlq h�hfwv* ri wkh yduldqwv wklqjv duh d olwwoh gl�huhqw vlqfh/ dv zh

kdyh vxjjhvwhg/ wkhuh lv dq d sulrul uhdvrq wr h{shfw d frpprq lqwhufhsw1 Dv iru sWW lq

wkh JWJ/ sulru frqvlghudwlrqv srlqw wr d orzhu h�hfw wkdq lq rwkhu yduldqwv/ dqg shukdsv

wr d vpdoo ru hyhq qhjdwlyh rqh +wuxvwhhv pljkw dfwlyho| uhvhqw d wuxvwhu*v frq�ghqfh,1

71415 Fdxvdolw|1 Wuxvw uhvsrqvlyhqhvv lv d fdxvdo k|srwkhvlv lq zklfk lw lv s WW wkdw fdxvhv

s 1 Zh kdyh dujxhg wkdw wkhuh duh sodxvleoh fdxvdo phfkdqlvpv zlwk wklv gluhfwlrqdolw|/ lq

sduwlfxodu wkrvh srvwxodwhg e| ohwwlqj0grzq dyhuvlrq wkhrulhv1 Wkh hfrqrphwulf dqdo|vlv

ri Vhfwlrq 6 ohqgv ixuwkhu vxssruw1 Iluvw/ lw hvwdeolvkhv d qhfhvvdu| frqglwlrq iru wuxvw

uhvsrqvlyhqhvv/ wkdw s lv srvlwlyho| dvvrfldwhg zlwk s
WW1 Exw dovr/ e| gholyhulqj srvlwlyh

vorsh iru vrph yduldqwv dqg gl�huhqw vorshv iru gl�huhqw yduldqwv/ lw vxssruwv wkh fdxvdo

gluhfwlrq k|srwkhvlv djdlqvw wkh wzr prvw reylrxv dowhuqdwlyhv1

Wkh �uvw ri wkhvh dowhuqdwlyhv lv wkdw s dqg s
WW duh mrlqwo| fdxvhg e| d vrfldo qrup

ru froohfwlrq ri qrupv> lq d jlyhq frqwh{w wkhvh qrupv prwlydwh d wuxvwhh H wr d fhuwdlq

ghjuhh wrzdugv I/ exw dovr/ vlqfh wkh irufh ri vxfk qrupv lv frpprq nqrzohgjh/ H nqrzv

wkdw klv frsod|hu nqrzv wkdw kh lv vxemhfw wr wkhp1 Wkh vhfrqg dowhuqdwlyh lv wkdw s oliwv

s
WW wkurxjk d cgrxeoh surmhfwlrq* phfkdqlvp= d wuxvwhh zkrvh shuvrqdo fkdudfwhulvwlfv

glvsrvh klp wr d fhuwdlq ghjuhh wr fkrrvh I qrw rqo| surmhfwv wklv glvsrvlwlrq rqwr

klv frsod|hu +Ruehoo dqg Gdzhv 4<<4,/ exw dovr dvvxphv wkdw klv frsod|hu surmhfwv khu

glvsrvlwlrq rqwr khu frsod|hu1

Wkh vrfldo qrup wkhru| suhglfwv/ lq wkh fdvh ri d vlqjoh qrup iru doo EWJv/ qr

uhodwlrqvkls ehwzhhq s dqg }> li wkhuh lv d gl�huhqw qrup iru hdfk yduldqw/ d vlqjoh srlqw
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lq E}c s� vsdfh iru hdfk yduldqw ru/ doorzlqj iru qrlvh/ dq xqgluhfwhg vfdwwhu ri srlqwv iru

hdfk yduldqw1 Zkdw lw lv xqdeoh wr h{sodlq lv dq xszdug vorsh lq wkh ixo�ophqw ixqfwlrq

iru d jlyhq yduldqw1 Zkdwhyhu h{sodlqv d ghyldwlrq Bs iurp wkh qrup e| d wuxvwhh H/ wkhuh

lv qrwklqj lq wkh vrfldo qrup wkhru| zklfk lpsolhv wkdw H vkrxog h{shfw khu frsod|hu

U wr h{shfw d ghyldwlrq fruuhodwhg zlwk Bs / vlqfh wklv ghyldwlrq lv qrw jhqhudwhg e| wkh

qrup1 Wr eh vxuh/ H pljkw h{shfw U wr h{shfw d fruuhodwhg ghyldwlrq/ exw wklv fdq rqo|

eh h{sodlqhg e| d gl�huhqw wkhru|/ vxfk dv d surmhfwlrq wkhru|1 Wkh vrfldo qrup wkhru|

lv lqfrqvlvwhqw zlwk wkh xszdug vorshv ri wkh ixo�ophqw ixqfwlrq lq NWJ dqg QWJ1

Wkh grxeoh surmhfwlrq k|srwkhvlv suhglfwv wkdw dq| jlyhq ydoxh ri s lqgxfhv d ydoxh

ri } lqghshqghqw ri wkh yduldqw ehlqj sod|hg ru/ doorzlqj iru qrlvh/ d frqglwlrqdo glvwul0

exwlrq ri } jlyhq s lqghshqghqw ri yduldqw/ iru doo s 1 Exw wklv lq wxuq lpsolhv d vlqjoh

frqglwlrqdo glvwulexwlrq ri s jlyhq } iru doo }/ dqg vr d vlqjoh fxuyh iru doo wkuhh yduldqwv1

Wkdw lv/ wkh grxeoh surmhfwlrq wkhru| lv lqfrqvlvwhqw zlwk wkh vhsdudwlrq ri wkh wkuhh

yduldqw ixo�ophqw ixqfwlrqv1 E| lqglfdwlqj vhsdudwlrq/ wkhuhiruh/ rxu gdwd dovr uhqghu

wkh grxeoh surmhfwlrq k|srwkhvlv lpsodxvleoh1

71416 Nlqgqhvv dqg rwkhu lq xhqfhv rq dwwlwxghv1 Zh kdyh gudzq frqwudvwv ehwzhhq

wkh wuxvw uhvsrqvlyhqhvv wkhru| dqg zhoo0nqrzq wkhrulhv dffruglqj wr zklfk nlqgqhvv lv

wkh nh| wr xqghuvwdqglqj wuxvwzruwklqhvv1 Exw nlqgqhvv pdwwhuv lq wkh wkhru| zh duh

dgydqflqj1 Lw lv fhqwudo wr rxu �qglqjv wkdw Udelq cnlqgqhvv* udlvhv wuxvwzruwklqhvv/ exw

wkdw lw grhv vr rqo| lq wkh suhvhqfh ri shufhlyhg frq�ghqfh1 Zh kdyh dovr vkrzq wkdw

rwkhu shufhlyhg dwwulexwhv ri wkh fkrlfh ri W zklfk ghshqg rq wkh sdudphwhuv ri wkh

wuxvw jdph pdwwhu/ dqg lq sduwlfxodu wkdw zkdw zh kdyh whuphg cqhhg* grhv1 Fduh lv

qhhghg lq lqwhusuhwlqj erwk wkhvh �qglqjv1 Dv zh kdyh h{sodlqhg/ zh uhjdug cqhhg* rqo|

dv d frqyhqlhqw odeho iru d ihdwxuh ri wkh sd|r� vwuxfwxuh zklfk dovr dgplwv ri rwkhu

ghvfulswlrqv1 Mxvw wkh vdph lv wuxh ri cnlqgqhvv*12S

715 Wkh Irupdwlrq dqg H{suhvvlrq ri Eholhiv

Iru rxu hvwlpdwhg uhodwlrqvkls +<, wr hvwdeolvk wuxvw uhvsrqvlyhqhvv dqg uhodwhg k|0

srwkhvhv vxfk dv Lqwhudfwlrq/ wkh jxhvv } pxvw eh d jrrg sur{| iru s WW1 Rqh reylrxv

uhtxluhphqw iru wklv lv wkdw zkhq wkh| jdyh } ydoxhv H vxemhfwv zhuh dffxudwho| uhsruw0

lqj wkhlu eholhiv derxw wkhlu frsod|huv* frq�ghqfh vwdwhphqwv r1 Wkh| zhuh uhzdughg iru

wkh dffxudf| ri wkhlu } ydoxhv/ dqg kdg qr fohdu frxqwhuprwlyh wr plvuhsuhvhqw/ vr lw lv
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uhdvrqdeoh wr vxssrvh wkdw prvw vxemhfwv zhuh grlqj vr krqhvwo|/2. hyhq li vrph pd|

kdyh grqh vr rqo| dssur{lpdwho|12H

Exw wkhuh lv d ixuwkhu uhtxluhphqw1 Li wkh wuxvw uhvsrqvlyhqhvv k|srwkhvlv uhodwhv s

wr �upo| khog udwkhu wkdq ydjxh eholhiv derxw sW/ } lv d jrrg sur{| rqo| li lw h{suhvvhv d

�upo| khog eholhi/ zklfk uhtxluhv wkdw H vxemhfwv wklqn wkh| kdyh jrrg hylghqfh derxw

s
W1 Zh phdqw wkh uhsruw o wr eh vr uhjdughg e| H vxemhfwv1

Rqh frqglwlrq iru wklv lv wkdw H vxemhfwv vkrxog kdyh idlwk lq wkh vwdwhphqwv r1

Dowkrxjk wkh txdgudwlf holflwdwlrq vfkhph jdyh U sod|huv dq lqfhqwlyh wr eh wuxwkixo lq

wkhlu vwdwhphqwv/ pljkw wkh| dovr kdyh kdg d prwlyh wr plvuhsuhvhqw iru wkh vdnh ri wkh

jdph sd|r�/ iru h{dpsoh ryhuvwdwlqj wkhlu frq�ghqfh lq rughu wr lqgxfh I wkurxjk wuxvw

uhvsrqvlyhqhvvB Wkuhh wklqjv plolwdwh djdlqvw wklv= �uvw/ wkh cfurvv0wdon* ihdwxuh/ zklfk

phdqv wkdw dq U sod|hu*v vwdwhphqw kdv qr h�hfw rq wkh uhsruw khu frsod|hu uhfhlyhv

lq wkh fxuuhqw urxqg> vhfrqg/2b wkh vrsklvwlfdwlrq qhhghg= wkh U sod|huv zrxog kdyh wr

wkhrul}h wkdw kljk vwdwhphqwv iurp doo ri wkhp pljkw dfwlydwh wuxvw uhvsrqvlyhqhvv> dqg

wklug/ wkh frruglqdwlrq sureohp lq uhdol}lqj vxfk d mrlqw vwudwhj|1

Wkhuh lv uhdvrq wr eholhyh wkdw H vxemhfwv uhjdughg wkh uhsruw o dv jrrg hylghqfh1

Wkh vlpsohvw phdvxuh ri wkh lq xhqfh ri o rq } lv fruuhodwlrq1 Wkh frh!flhqw 4 lv

317:/ zklfk kdv R 	 f�ff�1�f D pruh vrsklvwlfdwhg whvw lv zkhwkhu wkhlu eholhiv s WW zhuh

dssursuldwho| d�hfwhg e| o ru/ lq ylhz ri wkh deryh/ zkhwkhu } zdv1 Rqh ihdwxuh wkdw zh

rxjkw wr �qg rq wkh k|srwkhvlv wkdw H wdnhv o wr eh hylghqfh lv wkdw wkh jxhvv } vkrxog

ydu| dfurvv vxemhfwv ohvv wkdq wkh vwdwhphqw r/ dqg zh gr +Vxevhfwlrq 615,1 Dqrwkhu

wkdw zh rxjkw wr �qg lv wkdw } ulvhv li lw zdv ehorz o lq wkh �uvw urxqg ri d yduldqw dqg

o ulvhv lq wkh vhfrqg urxqg +dqg } vkrxog idoo lq wkh v|pphwulfdoo| rssrvlwh fdvh,1 Wklv

whvw dssolhv hyhq wr vxemhfwv zkr pd| kdyh kdg vwurqj sulru ylhzv dqg/ iru wklv uhdvrq/

jxhvvhv rqo| zhdno| fruuhodwhg zlwk wkhlu uhsruwv1 Zh �qg wkdw ri wkh 66 pryhphqwv lq

} wkdw rffxuuhg lq vxfk fdvhv 58 zhuh lq wkh suhglfwhg gluhfwlrq/ zklfk lq d rqh0wdlohg

whvw djdlqvw wkh qxoo wkdw vkliwv xs dqg grzq duh htxdoo| olnho| kdv d R ydoxh ri 313351
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81 FRQFOXGLQJ UHPDUNV

814 Vxppdu|

Wkh cvhoi0ixo�oolqj surshuw| ri wuxvw* ru cwuxvw uhvsrqvlyhqhvv* lv wkh whqghqf| iru wuxvwhhv

wr ixo�o wuxvw ehfdxvh wkh| eholhyh wkh| duh wuxvwhg1 Lq wklv sdshu zh kdyh ghvfulehg dq

h{shulphqw wr whvw zkhwkhu wuxvw uhvsrqvlyhqhvv h{lvwv1 Zh �uvw h{dplqhg wkh lqwhuuh0

odwlrqv ehwzhhq wklv dqg rwkhu k|srwkhvhv derxw zkdw pd| prwlydwh wuxvw ixo�ophqw/

lqfoxglqj nlqgqhvv uhflsurflw| dqg lqhtxdolw| dyhuvlrq wkhrulhv1 Zh lqwhusuhwhg wkh wuxvw

uhvsrqvlyhqhvv wkhru| dv dq cdwwlwxglqdo* wkhru| � rqh lq zklfk d sod|hu fdq eh prwlydwhg

e| wkh sur ru frq dwwlwxgh kh kdv wr wkh frqmhfwxuhg dfwlrq ri klv frsod|hu1 Zh vxj0

jhvwhg wkdw wuxvw uhvsrqvlyhqhvv ghshqgv rq d sur dwwlwxgh wr wuxvwlqj/ dqg wkdw d sur

dwwlwxgh pd| eh surgxfhg e| wkh shufhlyhg nlqgqhvv ri wuxvwlqj dqg e| wkh shufhlyhg

qhhg wr wuxvw1 Lq wkh h{shulphqw zh revhuyhg ehkdylru lq wkuhh gl�huhqw yduldqwv ri d

edvlf wuxvw jdph/ dqg zh holflwhg phdvxuhv ri wkh wuxvwhu*v frq�ghqfh s
W +khu sured0

elolw| iru ixo�ophqw,/ dqg wkh wuxvwhh*v frq�ghqfh0shufhswlrq s
WW +khu hvwlpdwh ri sW,1

Zh xvhg cprwlydwhg furvv0wdon* +uhsruwlqj wr wuxvwhhv lqirupdwlrq derxw wkh frq�ghqfh

vwdwhphqwv ri qrq0frsod|huv, vr wkdw wkh vhfrqg0rughu eholhi s WW zrxog eh iruphg rq wkh

edvlv ri uhohydqw dqg fuhgleoh hylghqfh1 Lq rqh ri wkh yduldqwv +JWJ, wuxvw zdv qhlwkhu

cnlqg* qru cqhhg|*/ lq wkh vhfrqg +NWJ, lw zdv nlqg/ dqg lq wkh wklug +QWJ, erwk nlqg

dqg qhhg|1

Wkh dwwlwxglqdo dssurdfk wr wuxvw jdphv ohdgv wr wzr suhglfwlrqv1 Wkh �uvw lv wkdw/

li wuxvwhhv duh wu|lqj wr uhzdug ru sxqlvk wkhlu frsod|huv/ wkh surshqvlw| wr ixo�o zloo

eh wkh vdph lq doo wkuhh yduldqwv zkhq s
WW ' f +wkh Frpprq Lqwhufhsw K|srwkhvlv,1

Wkh vhfrqg lv wkdw rq wkh xvxdo dffrxqwv ri zkdw pljkw surgxfh wuxvw uhvsrqvlyhqhvv �

wkh zlvk qrw glvdssrlqw rxwfrph ru shuvrq h{shfwdwlrqv � wkh h�hfw zloo eh irxqg pruh

vwurqjo| lq jdphv zlwk d sur dwwlwxgh wr wuxvwlqj/ dqg khqfh lq wkrvh zlwk nlqgqhvv ru

qhhg +wkh Lqwhudfwlrq K|srwkhvlv,1

Rxu dqdo|vlv ri wkh gdwd lqglfdwhg wkdw +l, wuxvw uhvsrqvlyhqhvv h{lvwv/ dqg wkh fr0

h!flhqw ri wuxvw uhvsrqvlyhqhvv +wkh judglhqw ri s zlwk uhvshfw wr s WW, pd| eh dv kljk

dv 31; lq vrph wuxvw jdphv> +ll, wkh Frpprq Lqwhufhsw K|srwkhvlv lv wuxh> +lll, wkh

Lqwhudfwlrq K|srwkhvlv lv wuxh +wkh frh!flhqwv ri wuxvw uhvsrqvlyhqhvv duh urxjko| 31;

lq wkh QWJ/ 318 lq wkh NWJ/ dqg }hur lq wkh JWJ,1 Zh irxqg wrr wkdw wkh frpprq

lqwhufhsw lv srvlwlyh � wkhuh lv lq wkh srsxodwlrq vrph surshqvlw| wr ixo�o wuxvw +urxjko|
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315, hyhq zkhq lw lv wkrxjkw wkdw wkh wuxvwhu kdv qr h{shfwdwlrq ri ixo�ophqw> dqg wkdw

d frqyhuvh ri wkh Lqwhudfwlrq K|srwkhvlv lv wuxh � qrw rqo| lv wkhuh wuxvw uhvsrqvlyhqhvv

zkhq wkhuh duh nlqgqhvv dqg qhhg/ exw dovr/ zlwkrxw wkhp wkhuh lv qrqh1 Rq wkh rwkhu

kdqg/ lw iroorzv iurp d frpprq lqwhufhsw wkdw nlqgqhvv dqg qhhg duh lqhuw xqohvv wkh|

duh dffrpsdqlhg e| shufhlyhg frq�ghqfh1

815 Lpsolfdwlrqv

Rxu vwxg| kdv lpsolfdwlrqv iru wuxvw wkhru|/ h{shulphqwdo jdph wkhru|/ dqg vrfldo dqg

hfrqrplf srolf|1 Vlqfh cwkh vhoi0ixo�oolqj surshuw|* lv dq h�hfw rq d sod|hu*v suhihuhqfh ri

klv eholhiv derxw d frsod|hu*v eholhiv derxw klv dfwlrq/ ghprqvwudwlqj lw vkrzv wkdw wkh

jdphv shrsoh sod| lqfoxgh sv|fkrorjlfdo jdphv1 Wkh h!fdf| ri rxu phwkrgv lq |lhoglqj

uhvxowv lq wkh fdvh ri wuxvw jdphv vxjjhvwv wkh| pd| eh sur�wdeo| dssolhg wr rwkhu jdphv

zklfk pljkw eh ri wklv fodvv/ vxfk dv edujdlqlqj jdphv dqg vrfldo glohppdv1 Wkhvh

phwkrgv hqdeohg xv qrw rqo| wr vkrz h{lvwhqfh exw dovr wr hvwlpdwh wkh txdqwlwdwlyh

h�hfwv rq fkrlfh ri wkh eholhi ghshqghqfh ri suhihuhqfhv1 Rq wkh rwkhu kdqg wkhuh duh

vhyhudo zd|v lq zklfk rxu dssurdfk frxog eh ixuwkhu uh�qhg/ iru h{dpsoh e| dwwhqglqj

wr wkh lq xhqfh ri shuvrqdo fkdudfwhulvwlfv1

Rxu dqdo|vlv ghprqvwudwhv wkdw wkh ixo�oolqj udwh lv vwurqjo| vhqvlwlyh wr ihdwxuhv ri

wkh sd|r� vwuxfwxuh zklfk zh zrxog h{shfw wr suryrnh sur ru frq dwwlwxghv wr wuxvwlqj

lq wkh plqg ri wkh wuxvwhh1 Lw wkhuhiruh vxssruwv wkh ylhz wkdw dwwlwxghv duh lpsruwdqw lq

h{sodlqlqj vwudwhjlhv/ dgydqfhg e| Udelq dqg rwkhuv zlwk uhvshfw wr sduwlfxodu dwwlwxghv1

Krzhyhu/ d jlyhq sd|r� ihdwxuh ri dq dfw fdq hdvlo| jlyh ulvh wr gl�huhqw shufhswlrqv ri

wkdw dfw dqg khqfh wr gl�huhqw dwwlwxghv wr lw/ zlwk gl�huhqw h�hfwv rq fkrlfh= fduhixo

h{sorudwlrq pd| eh qhhghg wr glvdpeljxdwh wkhp1

E| vkrzlqj wuxvw uhvsrqvlyhqhvv/ rxu vwxg| vkrzv wkdw wkhuh lv d srwhqwldo lq vhyhudo

grpdlqv/ lqfoxglqj h0frpphufh dqg zrun sd|phqw vfkhphv/ iru hqkdqflqj ixo�ophqw

udwhv � dqg vr lq wxuq zduudqwhg wuxvw ohyhov � e| idflolwdwlqj wkh wudqvplvvlrq ri fuhg0

leoh vljqdov ri wuxvwhuv* frq�ghqfh1 D fkhds0wdon yhuvlrq ri wkh vwudwhj| ri frq�ghqfh0

vljqdoolqj lv frpprqsodfh= �Zh*uh frxqwlqj rq |rx � Sohdvh �oo lq |rxu fhqvxv irup

rq Wxhvgd| :wk Dxjxvw/ 5334���1 Wuxvwhhv dsshdu hyhq wr eholhyh wkdw wkhuh lv vfrsh

iru hqkdqflqj wkh W0sdlu e| vljqdoolqj wr wkh wuxvwhu wkdw wkh| duh dzduh ri wkh wuxvwhu*v

frq�ghqfh/ iru h{dpsoh e| dvvhuwlqj �Zh nqrz |rx*uh wuxvwlqj xv1��2 Zkhq wkh wuxvwhu
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fdq fkrrvh qrw wr sod| wkh wuxvw jdph exw lqvwhdg wdnh vrph rxwvlgh rswlrq/ fkrrvlqj

wr sod| wkh jdph pd| lwvhoi surylgh d fuhgleoh vljqdo wkdw vkh h{shfwv ixo�ophqw1 Wklv

ciruzdug lqgxfwlrq* edvlv iru d wuxvwhh wr lqihu frq�ghqfh jlyhv d wkhruhwlfdo h{sodqdwlrq

ri wkh vxffhvv ri zrun sd|phqw vfkhphv edvhg rq wuxvw udwkhu wkdq prqlwrulqj/ rqfh

zh dgg wuxvw uhvsrqvlyhqhvv lqwr wkh htxdwlrq1�� Pruh jhqhudoo|/ wuxvw uhvsrqvlyhqhvv

pd| olh ehklqg wkh lpshuihfwo| xqghuvwrrg skhqrphqrq ri cprwlydwlrq furzglqj rxw*

+Iuh| dqg Rehukro}hu0Jhh 4<<:,= e| lqwurgxflqj �qdqfldo lqfhqwlyhv wkh sulqflsdo fuhg0

leo| vljqdov khu orz frq�ghqfh wkdw wkh djhqw zrxog h{klelw survrfldo ehkdylru/ dqg wkh

djhqw volghv grzq wkh ixo�ophqw ixqfwlrq1

DSSHQGL[ 41 Surri ri +9,

Wkh Udelq nlqgqhvv ri | jlyhq s
W lv/ iurp +8,/

gE|c s W� '
�E|c sW�� f�Dd��Es W� n �

,EsW�o

��Es W�� �,EsW�
�

Vlqfh +7, krogv/ I lq uhvsrqvh wr W pdnhv wkh wuxvwhh ehwwhu r� wkdq Z dqg/ iru hyhu|

s
W/ ��EsW� ' Wc �,EsW� 'Z1 Vlqfh �E|c s W� ' |�EWc s W� n E� � |��EZc s

W�/

gE|c s W� '
E|� f�D��EWc s W� n E� � |� f�D��EZc s

W�

�EWc sW�� �EZc s W�
' |� f�D�

Vlploduo|/ vlqfh iru hdfk |
W U*v sd|r� lv pd{lpl}hg e| I/ ��E|W� ' �E|WcI� dqg �

,E|W� '

�E|WcY�c zkhqfh uE|Wc s� ' s � f�D�

Lq Udelq*v prgho/ li H lv d nlqgqhvv0uhflsurfdwru klv doo0lq sd|r� lv

T ' � ng
WE� n u�c+43,

zkhuh gW ghqrwhv H *v hvwlpdwh ri U*v nlqgqhvv wr klp/ dqg u ghqrwhv H *v nlqgqhvv wr

U1 Lw lv qdwxudo wr dvvxph wkdw gW lv jlyhq dv gW ' gE|Wc s WW�� Wkhq H fkrrvhv I rqo|

li klv vhfrqgdu| xwlolw| lv srvlwlyh/ zklfk uhtxluhv |W : f�D/ dqg lq wklv fdvh li dqg rqo|

li T EI� : T EY�/ wkdw lv/ iurp +43,/

|
W

%n E�� |
W�Kn ��DE|W � f�D� : |

W

5 n E� � |
W�Kn f�DE|W � f�D�c

ru |W � f�D : E5 � %�|W1 �
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DSSHQGL[ 51 H{shulphqwdo Lqvwuxfwlrqv

Wkh lqvwuxfwlrqv duh glylghg lqwr wkuhh sduwv +Lqwurgxfwlrq/ Sod| dqg Sd|phqw,1 Vxe0

mhfwv lq wkh U dqg H urohv uhfhlyh gl�huhqw lqvwuxfwlrqv1

L1 LQWURGXFWLRQ ^U dqg H vxemhfwv`

Zhofrph wr wkh Ghsduwphqw ri Hfrqrplfv1 \rx duh derxw wr wdnh sduw lq dq h{shul0

phqwdo vwxg| ri ghflvlrq pdnlqj1 \rx duh qrw doorzhg wr vshdn wr rwkhu sduwlflsdqwv ru

frppxqlfdwh lq dq| rwkhu zd|1 Li |rx zdqw wr dvn d txhvwlrq/ sohdvh sxw xs |rxu kdqg1

Wkh h{shulphqw lv lq wkuhh vwdjhv/ fdoohg wkh LQWURGXFWLRQ/ VWDJH 4 dqg VWDJH

51 Lq Vwdjhv 4 dqg 5 |rx zloo eh dvnhg wr pdnh vrph ghflvlrqv1 Lq wkh Lqwurgxfwlrq

vwdjh/ zh zloo h{sodlq wkh qdwxuh ri wkh ghflvlrqv dqg jlyh |rx sudfwlfh1 Dv ri wklv pr0

phqw/ |rx kdyh ehhq fuhglwhg zlwk wkh vxp ri Â7/ |rxu VWDUWLQJ FUHGLW1 Gxulqj

wkh frxuvh ri wkh h{shulphqw |rx pd|/ wkurxjk wkh ghflvlrqv |rx pdnh/ hlwkhu dgg wr

wklv/ ohdyh lw xqfkdqjhg/ ru orvh vrph ri lw1 Wkh qhw dprxqw wr |rxu fuhglw dw wkh hqg

ri wkh h{shulphqw zloo eh sdlg wr |rx ehiruh |rx ohdyh wkh exloglqj1 Lq wkh Lqwurgxfwlrq

vwdjh/ zh zloo h{sodlq wkh qdwxuh ri wkh ghflvlrqv dqg jlyh |rx sudfwlfh1 Sohdvh zdlw iru

rwkhu sduwlflsdqwv1

Lqwurgxfwlrq

Wkhuh duh wkuhh nlqgv ri ghflvlrqv lq doo lq wklv h{shulphqw= LQWHUDFWLYH GHFL0

VLRQV/ OLNHOLKRRG GHFLVLRQV dqg JXHVVLQJ GHFLVLRQV1 Zh zloo fdoo wkhp L

GHFLVLRQV/ O GHFLVLRQV dqg J GHFLVLRQV iru vkruw1 Hyhu|rqh zloo pdnh vrph L

GHFLVLRQV/ dqg hdfk ri |rx zloo pdnh hlwkhu vrph O GHFLVLRQV ru vrph J GHFL0

VLRQV1 Qrqh ri |rxu ghflvlrqv zloo eh uhyhdohg e| xv wr rwkhu sduwlflsdqwv hlwkhu gxulqj

wkh h{shulphqw ru diwhu lw1 Lq |rxu L Ghflvlrqv +L iru Lqwhudfwlyh, |rx zloo eh sdluhg zlwk

dqrwkhu sduwlflsdqw/ |rxu RSSRVLWH QXPEHU lq wkdw ghflvlrq1 Lq hdfk L Ghflvlrq

|rx zloo kdyh d gl�huhqw Rssrvlwh Qxpehu1 \rx zloo qrw eh wrog zkr |rxu Rssrvlwh

Qxpehu lv/ hlwkhu gxulqj wkh L Ghflvlrq ru odwhu1 Qru zloo |rxu Rssrvlwh Qxpehu nqrz

wkdw lw lv |rx wkdw vkh2kh lv lqwhudfwlqj zlwk1

Zh*oo qrz h{sodlq wkh ghflvlrqv |rx zloo pdnh lq pruh ghwdlo/ jlyh |rx vrph sudfwlfh

rq wkhp/ dqg dvn vrph txhvwlrqv wr pdnh vxuh hyhu|wklqj lv fohdu wr |rx1 Zh ehjlq
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zlwk L Ghflvlrqv1 Dw dq| vwdjh ri wkh h{sodqdwlrq/ dqg wkurxjkrxw wkh h{shulphqw/ |rx

zloo eh deoh wr uhwxuq wr d KHOS sdjh zklfk vxppdul}hv zkdw |rx kdyh ehhq wrog vr

idu/ e| folfnlqj wkh exwwrq pdunhg KHOS1

L Ghflvlrqv

Lq dq L Ghflvlrq/ |rx fkrrvh ehwzhhq wzr RSWLRQV/ dqg |rxu Rssrvlwh Qxpehu dovr

fkrrvhv ehwzhhq wzr Rswlrqv1 Ehiruh pdnlqj |rxu fkrlfh |rx vhh d SRLQW WDEOH olnh

wkh rqh ^ehorz`1 Lq lw/ zh kdyh odehoohg |rxu Rswlrqv WRS dqg ERWWRP/ dqg |rxu

Rssrvlwh Qxpehu*v OHIW dqg ULJKW1

\rx Rssrvlwh qxpehu

OHIW ULJKW

WRS 418/ 318 413/ 513

ERWWRP 3/ 518 518/ 518

Wkh qxpehuv lq wkh wdeoh vkrz wkh qxpehu ri SRLQWV |rx dqg |rxu Rssrvlwh

Qxpehu zrxog jhw/ iru ydulrxv frpelqdwlrqv ri fkrlfhv e| |rx dqg khu2klp> wkh rqh

rq wkh ohiw ri wkh frppd/ lq eoxh/ vkrzv \RXU sd|r�/ dqg wkh rqh rq wkh uljkw ri

wkh frppd/ lq juh|/ vkrzv |rxu Rssrvlwh Qxpehu*v1 Lq wklv h{dpsoh/ li wkh Rswlrq

|rx fkrvh zdv ERWWRP dqg wkh rqh |rxu Rssrvlwh Qxpehu fkrvh zdv ULJKW/ |rx

zrxog jhw 418 Srlqwv dqg vkh2kh zrxog jhw 318 Srlqwv1 Qrwlfh wkdw zkdw |rx jhw ghshqgv

rq zkdw |rx erwk fkrrvh1 ERWWRP jhwv |rx pruh srlqwv li |rxu Rssrvlwh Qxpehu

fkrrvhv ULJKW/ exw ihzhu li |rxu Rssrvlwh Qxpehu fkrrvhv OHIW1 Dw wkh hqg ri wkh

h{shulphqw sduwlflsdqwv zloo eh sdlg lq prqh| iru rqh ri wkh L Ghflvlrqv wkh| pdnh lq

Vwdjhv 4 dqg 51 Wkh pruh srlqwv d sduwlflsdqw vfruhv wkh pruh vkh2kh zloo eh sdlg1 Zh

zloo h{sodlq krz wkh sd|phqw lv ghwhuplqhg lq pruh ghwdlo d olwwoh odwhu1

Zh*oo qrz dvn |rx d ihz txhvwlrqv wr pdnh vxuh |rx duh fohdu derxw zkdw L Ghflvlrqv

duh dqg zkdw Srlqw Wdeohv vkrz1 Diwhu |rx kdyh hqwhuhg |rxu dqvzhu/ |rx zloo eh jlyhq

wkh fruuhfw dqvzhu dqg dq h{sodqdwlrq1 Li |rx qhhg ixuwkhu khos/ sohdvh udlvh |rxu kdqg1

^Vxemhfwv duh dvnhg wkh iroorzlqj txhvwlrqv= li wkhlu dqvzhu lv zurqj/ wkh| duh wrog=

%IDOVH$ Wkh fruuhfw dqvzhu lv % dqg wkh fruuhvsrqglqj dqvzhu1 Li wkh| duh uljkw wkh|

duh wrog= %WUXH$ % dqg wkh fruuhvsrqglqj dqvzhu`1
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T14 Zkdw zrxog |rx jhw li |rx fkrvh WRS dqg |rxu Rssrvlwh Qxpehu fkrvh OHIWB

Hqwhu d qxpehu lq wkh er{1 ^Dqvzhu1 418/ ehfdxvh wklv lv wkh EOXH qxpehu lq

wkh WRS urz dqg wkh OHIW froxpq1`

T15 Zkdw lv wkh zruvw srvvleoh rxwfrph iru |rx lq whupv ri Srlqwv li |rx fkrvh ERW0

WRPB ^Dqvzhu1 31 Li |rx fkrvh ERWWRP |rx zrxog jhw 3 li |rxu Rssrvlwh

Qxpehu fkrvh OHIW dqg 418 li vkh2kh fkrvh ULJKW/ dqg 3 lv ohvv wkdq 4181`

T16 Zkdw lv wkh zruvw srvvleoh rxwfrph iru |rx lq whupv ri Srlqwv li |rx fkrvh WRSB

^Dqvzhu1 41 Li |rx fkrvh WRS |rx zrxog jhw 418 li |rxu Rssrvlwh Qxpehu fkrvh

OHIW dqg 4 li vkh2kh fkrvh ULJKW/ dqg 4 lv ohvv wkdq 4181`

T17 Zkdw lv wkh ehvw srvvleoh rxwfrph iru |rxu Rssrvlwh Qxpehu lq whupv ri Srlqwv li

vkh2kh fkrvh ULJKWB ^Dqvzhu1 51 Li kh2vkh fkrvhv ULJKW kh zrxog jhw 5 li |rx

fkrvh WRS dqg 318 li |rx fkrvh ERWWRP/ dqg 5 lv pruh wkdq 3181`

T18 Vxssrvh |rx wklqn |rxu Rssrvlwh Qxpehu lv htxdoo| olnho| wr fkrrvh OHIW ru

ULJKW1 Gr |rx h{shfw wr jhw d kljkhu sd|r� iurp fkrrvlqj ERWWRP ru WRSB

^+Dqvzhu 8, WRS1 Li |rx fkrrvh WRS |rx wklqn |rx zloo jhw 418 dqg 4 zlwk htxdo

olnholkrrg/ vr |rxu h{shfwdwlrq lv 4158> li |rx fkrrvh ERWWRP lw lv rqo| 31:81`

Dvn iru khos e| sxwwlqj xs |rxu kdqg li |rx duh sx}}ohg1 Li |rx duh kdss|/ folfn rq RN1

Qh{w/ zh h{sodlq zkdw OLNHOLKRRG GHFLVLRQV +O GHFLVLRQV, duh/ dqg jlyh

vrph sudfwlfh rq wkhp1 Lq Vwdjhv 4 dqg 5 |rx zloo hlwkhu pdnh O Ghflvlrqv |rxuvhoi/ ru

|rx zloo lqwhudfw zlwk sduwlflsdqwv zkr gr1 Lq wkh odwwhu fdvh/ |rxu delolw| wr pdnh jrrg

L Ghflvlrqv zloo ghshqg rq xqghuvwdqglqj krz O Ghflvlrqv duh pdgh1

O Ghflvlrqv

Lq dq O Ghflvlrq +O iru Olnholkrrg,/ |rx duh dvnhg wr uhsruw |rxu rslqlrq rq krz olnho|

d fhuwdlq XQNQRZQ IDFW lv wr eh wuxh1 \rx gr wklv dv d shufhqwdjh �jxuh/ fdoohg

|rxu UHSRUW1 Iru h{dpsoh/ li |rxu Uhsruw lv 83 shufhqw/ wklv phdqv |rx wklqn wkh

fkdqfh wkdw wkh Xqnqrzq Idfw lv wuxh lv 4 lq 51 Vlploduo|/ d Uhsruw ri 433 phdqv |rx

duh fhuwdlq lw lv wuxh/ dqg d Uhsruw ri 3 phdqv |rx duh fhuwdlq lw lv qrw wuxh1 Zh zloo

qrz jlyh |rx d sudfwlfh h{dpsoh lq zklfk wkh Xqnqrzq Idfw lv d vlpsoh idfw derxw wkh
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zruog1 +Lq wkh pdlq sduw ri wkh h{shulphqw/ wkh Xqnqrzq Idfw zloo eh zklfk Rswlrq

|rxu Rssrvlwh Qxpehu fkrrvhv1, Khuh lv wkh h{dpsoh1

SUDFWLFH O GHFLVLRQ 4= Krz olnho| gr |rx wklqn lw lv/ rq d vfdoh ri 3 wr 433/ wkdw

D FDUG GUDZQ IURP D FRPSOHWH ZHOO0 VKXIIOHG SDFN ZLOO EH D

VSDGHB Xvh wkh prxvh wr pryh wkh srlqwhu rq wkh gldo wr vkrz |rxu dqvzhu1 ^Dqvzhuv`1

Lq Vwdjhv 4 dqg 5 hdfk sduwlflsdqw zkr pdnhv O Ghflvlrqv zloo eh sdlg iru rqh ri

wkhp1 Wklv sd|phqw lv fdoohg khu2klv O0SD\PHQW1 Lw pd| eh dq|wklqj xs wr Â61 Wkh

O0Sd|phqw lv ghwhuplqhg dv iroorzv1 \rx ehjlq zlwk Â61 Diwhu |rx kdyh pdgh |rxu

Uhsruw/ dq dprxqw jhwv ghgxfwhg iurp |rxu Â6 +|rxu O0GHGXFWLRQ, dqg |rx jhw

sdlg zkdw lv ohiw1 Wkh O0 Ghgxfwlrq lv fdofxodwhg e| d irupxod1 Li wkh Xqnqrzq Idfw

wxuqv rxw wr eh WUXH/ wkhq wkh kljkhu |rxu Uhsruw zdv/ wkh vpdoohu lv wkh Ghgxfwlrq/

dqg wkh pruh |rx duh sdlg1 Li lw wxuqv rxw wr eh IDOVH/ wkhq wkh orzhu |rxu Uhsruw

zdv/ wkh vpdoohu lv wkh Ghgxfwlrq dqg wkh pruh |rx jhw sdlg1 Lw lv lpsruwdqw wr uhdol}h

wkdw \RXU H[SHFWHG O0SD\PHQW LV PD[LPL]HG LI \RX UHSRUW \RXU

OLNHOLKRRGV FDUHIXOO\ DQG WUXWKIXOO\1 Wklv sd|phqw vfkhph lv nqrzq

dv wkh Txdgudwlf Vfrulqj Vfkhph1 Wkh irupxod/ dqg d ixoo h{sodqdwlrq ri zk| lw ehqh�wv

|rx wr uhsruw |rxu olnholkrrg fduhixoo| dqg wuxwkixoo|/ duh dydlodeoh rq uhtxhvw diwhu wkh

h{shulphqw +dvn iru wkh Kdqgrxw,1

Khuh*v rqh pruh h{dpsoh1 Wklv wlph/ zh*oo dvn |rx wr pdnh d ghflvlrq iru c�fwlwlrxv

prqh|*1 Lpdjlqh |rx kdyh ehhq jlyhq Â61 Zh*oo dvn |rx wr pdnh dq O Ghflvlrq/ wkhq

whoo |rx zkhwkhu wkh Xqnqrzq Idfw lq wklv O Ghflvlrq lv wuxh ru qrw/ dqg wkh sd|phqw

|rx zrxog �qlvk xs zlwk rq wklv ghflvlrq1

SUDFWLFH O GHFLVLRQ 5= Rq d vfdoh ri 3 wr 433/ krz olnho| gr |rx wklqn lw lv wkdw

WKH ULYHU DPD]RQ LV PRUH WKDQ 6333 PLOHV ORQJB

Uhphpehu/ li |rx wklqn wkdw lw*v d wrvv xs zkhwkhu wkh Dpd}rq lv orqjhu wkdq 6333

plohv/ wkhq |rx pd{lpl}h zkdw |rx h{shfw wr uhfhlyh e| d Uhsruw ri 83(/ li |rx wklqn

wkh olnholkrrg lv :8(/ |rx pd{lpl}h lw e| d Uhsruw ri :8(/ dqg vr rq1 ^Dqvzhuv`1

Wkh ohqjwk ri wkh Dpd}rq lv 6<33 plohv1 \rxu Uhsruw zdv ^uhsruw`1 \rxu ghgxfwlrq lv

wkhuhiruh Â^ghgxfwlrq` dqg |rxu O0 Sd|phqw lv Â^sd|phqw`1
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J Ghflvlrqv

Lq d J Ghflvlrq +J iru Jxhvv,/ |rx duh dvnhg wr pdnh d Jxhvv derxw zkdw |rxu Rssrvlwh

Qxpehu*v Uhsruw lq dq O Ghflvlrq zdv1 Ohw xv wu| rxw d J Ghflvlrq1 Lq wklv rqh/ zklfk lv

sxuho| iru sudfwlfh/ zh dvn |rx wr lpdjlqh wkdw |rx kdyh dq Rssrvlwh Qxpehu1 Lpdjlqh

wkdw |rxu Rssrvlwh Qxpehu kdv mxvw pdgh wkh iroorzlqj O Ghflvlrq= cRq d vfdoh ri 3 wr

433/ krz olnho| gr |rx wklqn lw lv wkdw WKH ULYHU DPD]RQ LV PRUH WKDQ 6333

PLOHV ORQJB*1 Qrz khuh lv |rxu J Ghflvlrq=

SUDFWLFH J GHFLVLRQ= Sohdvh pdnh |rxu JXHVV zkdw |rxu Rssrvlwh Qxpehu*v

Uhsruw zdv1 ^Dqvzhuv`1

Lq Vwdjhv 4 dqg 5 hdfk sduwlflsdqw zkr pdnhv J Ghflvlrqv zloo eh sdlg iru rqh ri wkhp1

Wklv sd|phqw lv fdoohg khu2klv J0SD\PHQW1 Wkh J0 Sd|phqw uhzdugv sduwlflsdqwv iru

wkh dffxudf| ri wkhlu Jxhvvhv1 Wklv lv wkh vfkhph rq zklfk J0Sd|phqwv duh ghwhuplqhg1

\rx ehjlq zlwk dq lqlwldo vxp ri prqh|/ dqg iru hyhu| shufhqwdjh srlqw |rxu jxhvv lv

crxw* d ghgxfwlrq lv pdgh1 Exw |rx fdqqrw orvh pruh wkdq |rxu lqlwldo vxp ri prqh|1

Wkh L Ghflvlrqv ri Vwdjhv 4 dqg 5

Zh frph qrz wr wkh Lqwhudfwlyh ru L Ghflvlrqv wkdw |rx zloo pdnh lq Vwdjhv 4 dqg 51

Wkh| uhsuhvhqw d w|sh ri L Ghflvlrq wkdw lv yhu| frpprq lq uhdo olih1 Wkh EUHE jurxs

lv dfwlyh lq uhvhdufk lqwr glvfryhulqj krz shrsoh pdnh L Ghflvlrqv ri wklv nlqg1 Lq wkhvh L

Ghflvlrqv wkhuh duh wzr shrsoh/ d PRYHU dqg d UHVSRQGHU1 Wkh Pryhu fdq fkrrvh

hlwkhu PRYH ru SDVV1 Li vkh2kh fkrrvhv Pryh/ wkh Uhvsrqghu fdq fkrrvh ehwzhhq

UHVSRQVH D dqg UHVSRQVH E/ dqg zklfk rqh kh2vkh fkrrvhv d�hfwv krz zhoo ru

edgo| r� erwk �qlvk xs1 Li wkh Pryhu fkrrvhv SDVV/ wkh Uhvsrqghu fdqqrw d�hfw wkh

srvlwlrq ri hlwkhu1 Khuh*v dq h{dpsoh1 Wkhr kdv d surplvlqj uhvhdufk lghd/ exw odfnv wkh

uhvrxufhv wr ghyhors lw dorqh1 Wkhr kdv wr ghflgh zkhwkhu wr whoo d srwhqwldo frooderudwru/

Doh{/ derxw wkh lghd1 Li Wkhr grhv vr/ wkhq li Doh{ ghflghv wr frooderudwh/ Wkhr zloo

ehqh�w1 Krzhyhu/ rqfh Doh{ lv wrog wkh lghd/ wkhuh duh zd|v lq zklfk Doh{ fdq gr ehwwhu

iru klp2khuvhoi e| qrw frooderudwlqj1 Pruhryhu/ lq wklv fdvh/ Wkhr zloo hqg xs zruvh r�

wkdq vkh2kh zdv ruljlqdoo|1 Lq wklv h{dpsoh/ Pryh lv vhqglqj wkh uhvhdufk lghd/ Sdvv

lv qrw vhqglqj lw/ Uhvsrqvh D lv frooderudwlqj li |rx duh wrog wkh lghd/ dqg Uhvsrqvh
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E lv qrw frooderudwlqj li |rx duh wrog lw1 Lq wkh uhdo zruog zh �qg d juhdw ydulhw| ri

Lqwhudfwlyh Ghflvlrqv zklfk kdyh wkh irup ri Pryhu0Uhvsrqghu sureohpv1

Lq Vwdjhv 4 dqg 5 |rx zloo eh dvnhg wr pdnh fkrlfhv lq wzr gl�huhqw Pryhu0Uhvsrqghu

sureohpv/ rqh lq Vwdjh 4 dqg rqh lq Vwdjh 51 \rx zloo wdnh |rxu L Ghflvlrqv iru SRLQWV1

Dw wkh hqg ri wkh h{shulphqw |rx zloo eh sdlg iru dq L Ghflvlrq dw wkh udwh ri Â4 shu

Srlqw1 Zh zloo h{sodlq wkh sd|phqw surfhgxuh ixoo| lq d plqxwh1 Vrph ri |rx zloo eh

Pryhuv dqg vrph Uhvsrqghuv1 Erwk Pryhuv dqg Uhvsrqghuv pd| zlq Srlqwv lq wkhlu L

Ghflvlrqv/ exw Pryhuv pd| dovr lq vrph flufxpvwdqfhv orvh Srlqwv1 Zklfk uroh |rx sod|

zloo eh ghwhuplqhg e| |rxu rzq fkrlfhv lq d orwwhu|1 Zh zloo qrz surfhhg wr wklv orwwhu|1

WKH ORWWHU\1 \rx zloo vhh d glvsod| ri 43 cqrqvhqvh v|oodeohv*1 Wkh frpsxwhu kdv

dvvljqhg hdfk ri wkhp/ udqgrpo|/ d frgh qxpehu ehwzhhq 4 dqg ;31 Qr wzr frgh

qxpehuv duh wkh vdph1 \rx zloo eh dvnhg wr fkrrvh rqh v|oodeoh1 Zkhq hyhu|rqh kdv

pdgh d vhohfwlrq/ wkh sduwlflsdqwv zlwk wkh irxu orzhvw frgh qxpehuv zloo eh dvvljqhg

wkh Pryhu*v uroh dqg wkh rwkhuv wkh Uhvsrqghu*v uroh1 \rx zloo eh vkrzq lpphgldwho|

wr zklfk uroh |rx kdyh ehhq dvvljqhg1 Sohdvh nhhs |rxu uroh wr |rxuvhoi erwk gxulqj dqg

diwhu wkh h{shulphqw1 Lq hdfk ri |rxu irxu L Ghflvlrqv |rxu Rssrvlwh Qxpehu zloo eh d

gl�huhqw shuvrq1 \rx zloo qrw ohduq dw dq| vwdjh zkr |rxu irxu Rssrvlwh Qxpehuv zhuh1

Sohdvh fkrrvh rqh cqrqvhqvh v|oodeoh*1 Sohdvh zdlw iru |rxu Uroh Dvvljqphqw1 ^Uroh lv

dvvljqhg`1

LL1 SOD\ VWDJH ^U vxemhfwv`

\rx kdyh ehhq dvvljqhg wkh Pryhu uroh1

Vwdjh 4= Jhqhudo ghvfulswlrq

Wklv Vwdjh kdv wzr URXQGV1 Lq hdfk Urxqg |rx idfh wkh vdph Pryhu0Uhvsrqghu

sureohp/ Sureohp 41 Lq hdfk Urxqg |rx zloo pdnh dq L Ghflvlrq zlwk d gl�huhqw

Rssrvlwh Qxpehu1 \rxu Srlqw Wdeoh iru Sureohp 4 lv vkrzq deryh1

\rxu L Ghflvlrq lv wr fkrrvh ehwzhhq Pryh dqg Sdvv/ dqg |rxu Rssrvlwh Qxpehu*v

lv wr fkrrvh ehwzhhq Uhvsrqvh D dqg Uhvsrqvh E1 Exw ehiruh |rx pdnh |rxu L Ghflvlrq/

|rx zloo eh dvnhg wr pdnh dq O Ghflvlrq1 Wkh O Ghflvlrq lv wr ghflgh rq d Uhsruw/

rq wkh xvxdo gldo/ ri krz olnho| |rx wklqn lw lv wkdw |rxu Rssrvlwh Qxpehu zloo fkrrvh

Uhvsrqvh D1
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Lq wklqnlqj derxw wklv/ |rx pd| olnh wr frqvlghu zkdw wkh surfhgxuh zloo eh iru shrsoh

lq wkh Uhvsrqghu uroh1 Hdfk Uhvsrqghu/ ehiruh pdnlqj klv2khu L Ghflvlrq ehwzhhq

Uhvsrqvh D dqg Uhvsrqvh E/ zloo eh jlyhq vrph lqirupdwlrq derxw wkh O Ghflvlrqv ri

sduwlflsdqwv lq wkh Pryhu uroh1 Krzhyhu/ wklv lqirupdwlrq zloo qrw lqfoxgh dq| derxw

\RXU O Ghflvlrq1 Lqvwhdg/ |rxu Rssrvlwh Qxpehu zloo eh wrog wkh dyhudjh Uhsruw ri

wkh wkuhh Pryhuv rwkhu wkdq |rx1 Iru h{dpsoh/ li |rx uhsruw wkh olnholkrrg U4 dqg wkh

rwkhu Pryhuv uhsruw wkh qxpehuv U5/ U6 dqg U7/ |rxu Rssrvlwh Qxpehu zloo eh wrog

wkh dyhudjh ri U5/ U6 dqg U7/ wkdw lv/ +U5 . U6 . U7,261 +\rxu Uhsruw/ U4/ zloo eh dq

lqjuhglhqw lq wkh dyhudjh �jxuhv jlyhq wr wkh Uhvsrqghuv zkr duh QRW |rxu Rssrvlwh

Qxpehu1,

Wr vxppdul}h/ wkh surfhgxuh iru |rx lq hdfk Urxqg lv dv iroorzv1

41 \rx pdnh |rxu O Ghflvlrq/ d Uhsruw derxw wkh krz olnho| |rx wklqn lw lv wkdw |rxu

Rssrvlwh Qxpehu zloo fkrrvh Uhvsrqvh D1

51 \rxu Rssrvlwh Qxpehu lv wrog wkh dyhudjh ri wkh O Ghflvlrqv ri doo Pryhuv h{fhsw

|rx1

61 \rx pdnh |rxu L Ghflvlrq ehwzhhq Pryh dqg Sdvv1 Dw wkh vdph wlph dv wklv |rxu

Rssrvlwh Qxpehu lv dvnhg wr pdnh klv2khu L Ghflvlrq ehwzhhq Uhvsrqvh D dqg

Uhvsrqvh E1

Qrerg| zloo eh wrog dq|wklqj derxw dq|rqh hovh*v L Ghflvlrqv xqwlo wkh hqg ri wkh

h{shulphqw1 Vr |rx zloo ohduq qrwklqj derxw rxwfrphv ri |rxu L Ghflvlrqv ru ri |rxu O

Ghflvlrqv xqwlo wkh hqg1

Vwdjh 5= Jhqhudo ghvfulswlrq

Olnh Vwdjh 4/ Vwdjh 5 frqvlvwv ri wzr Urxqgv/ lq hdfk ri zklfk |rx pdnh dq O Ghflvlrq

dqg dq L Ghflvlrq1 Lq hdfk Urxqg |rx zloo kdyh dq Rssrvlwh Qxpehu zlwk zkrp |rx

kdyh qrw suhylrxvo| lqwhudfwhg lq wkh h{shulphqw1 Wkh rqo| gl�huhqfh iurp Vwdjh 4 lv lq

wkh Pryhu0Uhvsrqghu sureohp/ zklfk lv d gl�huhqw yduldqw/ Sureohp 5/ zlwk d gl�huhqw

Srlqw Wdeoh1

Dw wkh hqg ri wkh h{shulphqw |rxu wrwdo sd|phqw zloo eh ghwhuplqhg dv iroorzv1 Wkh

frpsxwhu surjudpph zloo udqgrpo| fkrrvh rqh ri wkh irxu urxqgv ri Vwdjhv 4 dqg 5 dv
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|rxu O0SD\PHQW URXQG/ dqg d gl�huhqw urxqg dv |rxu L0SD\PHQW URXQG1 \rx

zloo eh uhplqghg ri |rxu O Ghflvlrq lq |rxu O0Sd|phqw Urxqg dqg vkrzq wkh dfwxdo

fkrlfh ri |rxu Rssrvlwh Qxpehu lq wkdw urxqg dqg |rxu uhvxowlqj O0Sd|phqw1 \rx zloo

eh uhplqghg ri |rxu L Ghflvlrq lq |rxu L0Sd|phqw Urxqg dqg vkrzq wkh fkrlfh ri |rxu

Rssrvlwh Qxpehu lq wkdw urxqg dqg wkh qxpehu ri Srlqwv |rx vfruhg/ zklfk pd| eh

srvlwlyh ru qhjdwlyh1 \rxu �qdo sd|phqw zloo eh wkh vxp ri

� |rxu Vwduwlqj Fuhglw ri Â7/

� |rxu O0Sd|phqw lq |rxu O0Sd|phqw Urxqg/

� wkh Srlqwv |rx vfruhg lq |rxu L Ghflvlrq lq |rxu L0Sd|phqw Urxqg/ zklfk pd| eh

srvlwlyh ru qhjdwlyh/ frqyhuwhg lqwr prqh| dw Â4 shu Srlqw1

� � � � �

Zkhq hyhu|rqh lv uhdg|/ zh zloo ehjlq Urxqg 4 ri Vwdjh 41 \rx pd| kdyh wr zdlw rqh

ru wzr plqxwhv iru rwkhuv wr eh uhdg|1 Zh dvn |rx wr eh sdwlhqw1 Eh vxuh |rx kdyh

xqghuvwrrg wkh zkroh surfhgxuh/ uhihuulqj wr Khos li |rx zlvk wr/ ehiruh folfnlqj rq

Frqwlqxh1 Sxw xs |rxu kdqg li |rx qhhg dq| ixuwkhu khos1 Sohdvh orrn dw wkh Srlqw

Wdeoh iru |rxu L Ghflvlrq suhvhqwhg deryh ^Sureohp 4 uhglvsod|hg`1 \rx zloo eh dvnhg

wr vd|/ rq d vfdoh ri 3 wr 433/ krz olnho| |rx wklqn lw lv wkdw |rxu Rssrvlwh Qxpehu zloo

fkrrvh Uhvsrqvh D1

^Wkh surjudpph orrsv wr khuh1 Zkhq doo kdyh frpsohwhg urxqgv 4 dqg 6 vxemhfw

uhdgv=` Lq wklv Urxqg*v L0Ghflvlrq |rx kdyh d qhz Rssrvlwh Qxpehu1 \rxu Srlqw Wdeoh

lv xqfkdqjhg/ dv vkrzq deryh1 Sohdvh orrn dw lw1 Lq d prphqw |rx zloo eh dvnhg wr vd|/

rq d vfdoh ri 3 wr 433/ krz olnho| gr |rx wklqn lw lv wkdw |rxu Rssrvlwh Qxpehu zloo

fkrrvh Uhvsrqvh D1

^Zkhq doo kdyh frpsohwhg urxqg 5 vfuhhq dqqrxqfhv Vwdjh 5 dqg uhdgv=` Wklv Vwdjh

lv mxvw olnh wkh odvw rqh h{fhsw wkdw wkh L Ghflvlrq lv iru d gl�huhqw Pryhu0Uhvsrqghu

sureohp/ Sureohp 51 \rxu Srlqw Wdeoh iru Sureohp 5 lv wkh rqh vkrzq deryh1 Sohdvh

orrn dw lw fduhixoo|1 Li |rx zlvk wr frpsduh lw zlwk wkh rqh iru Sureohp 4/ |rx fdq ylhz

wkh odwwhu e| folfnlqj wkh exwwrq pdunhg Sureohp 41 Lq d prphqw/ |rx zloo eh dvnhg

krz olnho| |rx wklqn lw lv wkdw |rxu Rssrvlwh Qxpehu zloo fkrrvh Uhvsrqvh D1

\RXU O GHFLVLRQ IRU WKLV URXQG1 Rq d vfdoh ri 3 wr 433/ krz olnho| gr |rx
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wklqn lw lv wkdw |rxu Rssrvlwh Qxpehu zloo fkrrvh Uhvsrqvh DB

Li wklv Urxqg wxuqv rxw wr eh |rxu O0Sd|phqw Urxqg/ |rx zloo eh sdlg iru |rxu Uhsruw

lq wkh zd| zh kdyh h{sodlqhg1 Lw wkhuhiruh sd|v |rx wr uhsruw dffxudwho|1 Wu| wr pdnh

d ghflvlrq zlwklq d ihz plqxwhv1 Exw gr qrw uxvk/ dqg dvn khos li |rx qhhg lw1 Zkhq

hyhu|rqh kdv ghflghg/ zh zloo surfhhg wr |rxu L Ghflvlrq1 Li |rx qhhg wr frqvxow wkh

Wdeoh suhvv wkh cWDEOH* Exwwrq ^Vxemhfw dqvzhuv`1 Sohdvh zdlw iru rwkhu sduwlflsdqwv1

^Zkhq doo H vxemhfwv dv kdyh uhfhlyhg uhsruwv=` \RXU L GHFLVLRQIRUWKLV URXQG1

\rxu Rssrvlwh Qxpehu kdv qrz ehhq wrog wkh dyhudjh Uhsruw ri doo wkh Pryhuv exw |rx/

dqg lv qrz pdnlqj khu2klv L Ghflvlrq iru wklv urxqg1 Zh uhplqg |rx wkdw wkh Srlqw

Wdeoh iru wkh L Ghflvlrq lv wkh rqh vkrzq deryh1 Sohdvh orrn dw lw fduhixoo|1 Fkrrvh

ehwzhhq Pryh dqg Sdvv1 Gr qrw uxvk/ exw wu| wr pdnh d ghflvlrq zlwklq d ihz plqxwhv1

Zkhq hyhu|rqh kdv ghflghg/ zh zloo surfhhg wr wkh qh{w Urxqg1

Sohdvh zdlw iru rwkhu sduwlflsdqwv1 ^Diwhu doo sduwlflsdqwv kdyh �qlvkhg wklv urxqg/ wkh

surfhvv orrsv xqwlo wkh hqg ri urxqg 71`

LL1 SOD\ VWDJH ^H vxemhfwv`

\rx kdyh ehhq dvvljqhg wkh Uhvsrqghu uroh1

Vwdjh 4= Jhqhudo ghvfulswlrq

Wklv Vwdjh kdv wzr URXQGV1 Lq hdfk Urxqg |rx idfh wkh vdph Pryhu0Uhvsrqghu

sureohp/ Sureohp 41 Lq hdfk Urxqg |rx zloo pdnh dq L Ghflvlrq zlwk d gl�huhqw

Rssrvlwh Qxpehu1 \rxu Srlqw Wdeoh iru Sureohp 4 lv vkrzq deryh1

\rxu Rssrvlwh Qxpehu*v L Ghflvlrq lv wr fkrrvh ehwzhhq Pryh dqg Sdvv/ dqg |rxuv

lv wr fkrrvh ehwzhhq Uhvsrqvh D dqg Uhvsrqvh E1 Ehiruh |rxu Rssrvlwh Qxpehu pdnhv

khu2klv L Ghflvlrq/ vkh kdv ehhq dvnhg wr pdnh dq O Ghflvlrq1 Wklv lv wr pdnh d Uhsruw

rq krz olnho| vkh wklqnv lw lv wkdw |rx zloo fkrrvh Uhvsrqvh D1

Lq hdfk Urxqg/ ehiruh |rx pdnh |rxu L Ghflvlrq ehwzhhq Uhvsrqvhv D dqg E/ |rx

zloo eh dvnhg wr pdnh d J Ghflvlrq1 Wklv J Ghflvlrq lv wr pdnh d JXHVV derxw |rxu

Rssrvlwh Qxpehu*v O Ghflvlrq � wkdw lv/ wr jxhvv khu Uhsruw rq krz olnho| vkh wklqnv lw

lv wkdw |rx zloo fkrrvh Uhvsrqvh D1 Iru h{dpsoh/ |rx pljkw wklqn wkdw vkh kdv vdlg |rx
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duh suhww| olnho| wr fkrrvh Uhvsrqvh D � |rx pljkw wklqn vkh jdyh wklv d olnholkrrg ri

;3(> ru |rx pljkw wklqn vkh kdv vdlg |rx duh suhww| xqolnho| wr � vkh jdyh lw d olnholkrrg

ri 53(1 Lq wkh iruphu fdvh |rx zrxog vwdqg wr jdlq prvw prqh| e| dqvzhulqj ;3( lq

|rxu J Ghflvlrq> lq wkh odwwhu fdvh e| dqvzhulqj 53(1

Wr khos |rx Jxhvv zh duh jrlqj wr whoo |rx zkdw dfwxdo shrsoh lq wkh Pryhu uroh

KDYH uhsruwhg wr xv1 Zh zloo qrw whoo |rx zkdw |rxu rzq Rssrvlwh Qxpehu uhsruwhg/

exw zh zloo whoo |rx wkh DYHUDJH Uhsruw ri wkh rwkhu wkuhh Pryhuv lq wklv Urxqg1

Wkdw lv/ li |rxu Rssrvlwh Qxpehu uhsruwhg wkh olnholkrrg U4 dqg wkh rwkhu Pryhuv

uhsruw wkh qxpehuv U5/ U6 dqg U7/ |rx zloo eh lqiruphg ri wkh dyhudjh ri U5/ U6 dqg

U7/ wkdw lv/ +U5 . U6 . U7,261

Wr vxppdul}h/ wkh surfhgxuh iru |rx lq hdfk Urxqg lv dv iroorzv1

41 Hdfk ri wkh Pryhuv pdnhv dq O Ghflvlrq/ jlylqj d Uhsruw ri krz olnho| vkh2kh wklqnv

lw lv wkdw |rx zloo fkrrvh Uhvsrqvh D1

51 \rx duh wrog wkh dyhudjh ri wkh O Ghflvlrqv ri doo wkh Pryhuv h{fhsw |rxu Rssrvlwh

Qxpehu1

61 \rx pdnh |rxu J Ghflvlrq/ |rxu Jxhvv derxw wkh O Ghflvlrq ri |rxu Rssrvlwh Qxp0

ehu1

71 \rx pdnh |rxu L Ghflvlrq ehwzhhq Uhvsrqvh D dqg Uhvsrqvh E1 Dw wkh vdph wlph

dv wklv/ |rxu Rssrvlwh Qxpehu lv pdnlqj khu2klv L Ghflvlrq ehwzhhq Pryh dqg

Sdvv1

Xqwlo wkh hqg ri wkh h{shulphqw/ qrerg| zloo eh wrog dq|wklqj derxw dq|rqh hovh*v L

Ghflvlrqv/ dqg |rx zloo eh wrog qrwklqj derxw |rxu rzq Rssrvlwh Qxpehuv* O Ghflvlrqv1

Khqfh |rx zloo ohduq qrwklqj derxw rxwfrphv ri |rxu L Ghflvlrqv ru ri |rxu J dqg F

Ghflvlrqv xqwlo wkh hqg1

Olnh Vwdjh 4/ Vwdjh 5 frqvlvwv ri wzr Urxqgv/ lq hdfk ri zklfk |rx pdnh d J Ghflvlrq

dqg dq L Ghflvlrq1 Lq hdfk Urxqg |rx zloo kdyh dq Rssrvlwh Qxpehu zlwk zkrp |rx

kdyh qrw suhylrxvo| lqwhudfwhg lq wkh h{shulphqw1 Wkh rqo| gl�huhqfh iurp Vwdjh 4 lv lq

wkh Pryhu0Uhvsrqghu sureohp/ zklfk lv d gl�huhqw yduldqw/ Sureohp 5/ zlwk d gl�huhqw

Srlqw Wdeoh1
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Dw wkh hqg ri wkh h{shulphqw |rxu wrwdo sd|phqw zloo eh ghwhuplqhg dv iroorzv1 Wkh

frpsxwhu surjudpph zloo udqgrpo| fkrrvh rqh ri wkh irxu urxqgv ri Vwdjhv 4 dqg 5

dv |rxu J0SD\PHQW URXQG/ dqg d gl�huhqw urxqg dv |rxu L0SD\PHQW URXQG1

\rx zloo eh uhplqghg ri |rxu J Ghflvlrq lq |rxu J0Sd|phqw Urxqg1 \rx zloo wkhq eh

vkrzq wkh dfwxdo O Ghflvlrq ri |rxu Rssrvlwh Qxpehu lq wkdw urxqg dqg |rxu uhvxowlqj

J0 Sd|phqw1 \rx zloo eh uhplqghg ri |rxu L Ghflvlrq lq |rxu L0Sd|phqw Urxqg dqg

vkrzq wkh fkrlfh ri |rxu Rssrvlwh Qxpehu lq wkdw urxqg dqg wkh qxpehu ri Srlqwv |rx

vfruhg1 \rxu �qdo sd|phqw zloo eh wkh vxp ri

� |rxu Vwduwlqj Fuhglw ri Â7/

� |rxu J0Sd|phqw lq |rxu J0Sd|phqw Urxqg/

� wkh Srlqwv |rx vfruhg lq |rxu L Ghflvlrq lq |rxu L0Sd|phqw Urxqg/ zklfk pd| eh

srvlwlyh ru qhjdwlyh/ frqyhuwhg lqwr prqh| dw Â4 shu Srlqw1

� � � � �

Zkhq hyhu|rqh lv uhdg|/ zh zloo ehjlq Urxqg 4 ri Vwdjh 41 \rx pd| kdyh wr zdlw rqh

ru wzr plqxwhv dw wklv srlqw1 Zh dvn |rx wr eh sdwlhqw1 Eh vxuh |rx kdyh xqghuvwrrg

wkh zkroh surfhgxuh/ uhihuulqj wr Khos li |rx zlvk wr/ ehiruh folfnlqj rq Frqwlqxh1 Sxw

xs |rxu kdqg li |rx qhhg dq| ixuwkhu khos1

Sohdvh orrn dw wkh Srlqw Wdeoh deryh iru wklv Urxqg*v L Ghflvlrq ^Sureohp 4 uhglv0

sod|hg`1 \rx zloo eh dvnhg wr pdnh d Jxhvv derxw zkdw |rxu Rssrvlwh Qxpehu dqvzhuhg

wr wkh txhvwlrq= cRq d vfdoh ri 3 wr 433/ krz olnho| gr |rx wklqn lw lv wkdw |rxu Rssrvlwh

Qxpehu zloo fkrrvh Uhvsrqvh DB*

^Zkhq doo kdyh frpsohwhg urxqgv 4 dqg 6=` Lq wklv Urxqg*v L Ghflvlrq |rx kdyh d

qhz Rssrvlwh Qxpehu1 \rxu Srlqw Wdeoh lv xqfkdqjhg/ dv vkrzq deryh1 Sohdvh orrn dw

lw1 Lq d prphqw |rx zloo eh dvnhg wr pdnh d Jxhvv derxw zkdw |rxu Rssrvlwh Qxpehu

dqvzhuhg wr wkh txhvwlrq= cRq d vfdoh ri 3 wr 433/ krz olnho| gr |rx wklqn lw lv wkdw |rxu

Rssrvlwh Qxpehu zloo fkrrvh Uhvsrqvh DB*

^Zkhq doo kdyh frpsohwhg urxqg 5 vfuhhq dqqrxqfhv Vwdjh 5 dqg uhdgv=` Wklv Vwdjh

lv mxvw olnh wkh odvw rqh h{fhsw wkdw wkh L Ghflvlrq lv iru d gl�huhqw Pryhu0Uhvsrqghu

sureohp/ Sureohp 51 \rxu Srlqw Wdeoh iru Sureohp 5 lv wkh rqh vkrzq deryh1 Sohdvh

orrn dw lw fduhixoo|1 Li |rx zlvk wr frpsduh lw zlwk wkh rqh iru Sureohp 4/ |rx fdq ylhz
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wkh odwwhu e| folfnlqj wkh exwwrq pdunhg Sureohp 41 Lq d prphqw/ |rx zloo eh dvnhg

wr pdnh d Jxhvv derxw zkdw |rxu Rssrvlwh Qxpehu dqvzhuhg wr wkh txhvwlrq= cRq d

vfdoh ri 3 wr 433/ krz olnho| gr |rx wklqn lw lv wkdw |rxu Rssrvlwh Qxpehu zloo fkrrvh

Uhvsrqvh DB* Sohdvh zdlw iru rwkhu sduwlflsdqwv1 Wkh dyhudjh uhsruw ri doo Pryhuv rwkhu

wkdq |rxu fxuuhqw Rssrvlwh Qxpehu wr wkh txhvwlrq cRq d vfdoh ri 3 wr 433/ krz olnho|

gr |rx wklqn lw lv wkdw |rxu Rssrvlwh Qxpehu zloo fkrrvh Uhvsrqvh DB* lv ^ydoxh`1

\RXU J GHFLVLRQ IRU WKLV URXQG1 \rxu Rssrvlwh Qxpehu kdv mxvw pdgh dq

O Ghflvlrq1 Lw zdv= cRq d vfdoh ri 3 wr 433/ krz olnho| gr |rx wklqn lw lv wkdw |rxu

Rssrvlwh Qxpehu zloo fkrrvh Uhvsrqvh DB* Rq d vfdoh iurp 3 wr 433/ sohdvh pdnh |rxu

Jxhvv zkdw khu2klv Uhsruw zdv1

Li wklv Urxqg wxuqv rxw wr eh |rxu J0Sd|phqw Urxqg |rx zloo eh sdlg iru wklv Jxhvv/

dqg wkh dprxqw zloo ghshqg rq krz dffxudwh lw lv1 Wu| wr pdnh d ghflvlrq zlwklq d ihz

plqxwhv1 Exw gr qrw uxvk/ dqg dvn khos li |rx qhhg lw1 Zkhq hyhu|rqh kdv ghflghg/

zh zloo surfhhg wr |rxu L Ghflvlrq1 Li |rx qhhg wr frqvxow wkh Wdeoh suhvv wkh cWDEOH*

Exwwrq ^Dqvzhuv`1

\RXU L GHFLVLRQ IRU WKLV URXQG1 Zh uhplqg |rx wkdw wkh Srlqw Wdeoh iru wkh

L Ghflvlrq lv wkh rqh vkrzq deryh1 \rxu Rssrvlwh Qxpehu lv qrz pdnlqj khu2klv L

Ghflvlrq iru wklv urxqg1 Sohdvh fkrrvh ehwzhhq Uhvsrqvh D dqg Uhvsrqvh E1 Gr qrw

uxvk/ exw wu| wr pdnh d ghflvlrq zlwklq d ihz plqxwhv1 Zh zloo wkhq surfhhg wr wkh qh{w

Urxqg1 ^Vxemhfw fkrrvhv1`

Sohdvh zdlw iru rwkhu sduwlflsdqwv1 ^Diwhu doo sduwlflsdqwv kdyh �qlvkhg wklv urxqg/ wkh

surfhvv orrsv xqwlo wkh hqg ri urxqg 71`

SD\PHQW VWDJH ^U Vxemhfwv`

\rx kdyh frpsohwhg wkh vhvvlrq1 \rx zloo ohduq |rxu sd|r� zkhq hyhu|rqh kdv frpsohwhg

lw1 Sohdvh zdlw1

Wkh Frpsxwhu fkrvh Urxqg ^qxpehu` dv |rxu O0Sd|phqw Urxqg dqg Urxqg ^qxp0

ehu` dv |rxu L0Sd|phqw Urxqg1 Wkh uhvxow lv dv iroorzv=

Lq Urxqg ^qxpehu` |rxu Uhsruw ri wkh olnholkrrg wkdw |rxu Rssrvlwh Qxpehu zrxog

fkrrvh Uhvsrqvh D zdv ^dprxqw` dqg kh2vkh fkrvh UHVSRQVH +D ru E,1 \rxu O0
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Sd|phqw lv wkhuhiruh ^dprxqw`1

Lq Urxqg ^qxpehu` |rx fkrvh +Pryh ru Sdvv, dqg |rxu Rssrvlwh Qxpehu fkrvh

UHVSRQVH +D ru E,1 Wkh Sureohp zdv Sureohp +4 ru 5,1 \rxu L0Sd|phqw lv wkhuhiruh

Â^dprxqw`1

\rxu Vwduwlqj Fuhglw zdv Â71 Wkxv |rxu wrwdo sd|phqw zloo eh Â^dprxqw`1

Wkdqn |rx iru sduwlflsdwlqj lq wkh h{shulphqw1 Sohdvh zdlw iru dq h{shulphqwhu wr frph

wr |rx1

SD\PHQW VWDJH ^H Vxemhfwv`

\rx kdyh frpsohwhg wkh vhvvlrq1 \rx zloo ohduq |rxu sd|r� zkhq hyhu|rqh kdv frpsohwhg

lw1 Sohdvh zdlw1

Wkh Frpsxwhu fkrvh Urxqg ^qxpehu` dv |rxu J0Sd|phqw Urxqg dqg Urxqg ^urxqg`

dv |rxu L0Sd|phqw Urxqg1 Wkh uhvxow lv dv iroorzv=

Lq Urxqg ^qxpehu` |rxu Jxhvv derxw |rxu Rssrvlwh Qxpehu*v Uhsruw ri wkh olnh0

olkrrg |rx zrxog fkrrvh Uhvsrqvh D zdv ^dprxqw` dqg khu2klv Uhsruw zdv ^dprxqw`1

\rxu J0Sd|phqw lv wkhuhiruh Â^dprxqw`1

Lq Urxqg ^qxpehu` |rx fkrvh UHVSRQVH ^D ru E` dqg |rxu Rssrvlwh Qxpehu

fkrvh +Pryh ru Sdvv,1 Wkh Sureohp zdv Sureohp ^4 ru 5`1 \rxu L0Sd|phqw lv wkhuhiruh

Â^dprxqw`1

\rxu Vwduwlqj Fuhglw zdv Â71 Wkxv |rxu wrwdo sd|phqw zloo eh Â^dprxqw`1

Wkdqn |rx iru sduwlflsdwlqj lq wkh h{shulphqw1 Sohdvh zdlw iru dq h{shulphqwhu wr frph

wr |rx1
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UHIHUHQFHV

Edfkdudfk/ P1 R1 O1 dqg G1 Jdpehwwd +5334d,= �Wuxvw lq Vljqv/� lq Wuxvw lq Vrflhw|/

hg1 e| N1 Frrn/ Qhz \run= Uxvvhoo Vdjh Irxqgdwlrq1

Edfkdudfk/ P1 R1 O1 dqg G1 Jdpehwwd +5334e,= �Wuxvw dv W|sh Ghwhfwlrq/� lqGhfhswlrq/

Iudxg dqg Wuxvw lq Djhqw Vrflhwlhv/ hg1 e| F1 Fdvwhoiudqfkl/ \10K1 Wdq hw do1/ Gruguhfkw=

Noxzhu1

Ehuj/ M1/ M1 Glfnkdxw dqg N1 PfFdeh +4<<8,= �Wuxvw/ Uhflsurflw| dqg Vrfldo Klvwru|/�

Jdphv dqg Hfrqrplf Ehkdylru 43/ 45504751

Erooh/ I1 +4<<8,= �Uhzduglqj Wuxvw= Dq H{shulphqwdo Vwxg|/� Wkhru| dqg Ghflvlrq 58/

;60<;1

Erowrq/ J1 dqg D1 Rfnhqihov +5333,= �HUF � D Wkhru| ri Htxlw|/ Uhflsurflw| dqg

Frpshwlwlrq/� Dphulfdq Hfrqrplf Uhylhz <3/ 49904<61

Gxizhqehuj/ P1 +lq suhvv,= �Pdulwdo Lqyhvwphqwv/ Wlph Frqvlvwhqf|/ dqg Hprwlrqv�/ Mrxu0

qdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq1

Eudqgwv/ M1 dqg J1 Fkduqhvv +5333, �Krw yv Frog= Vhtxhqwldo Uhvsrqvhv dqg Suhihuhqfh

Vwdelolw| lq H{shulphqwdo Jdphv/� H{shulphqwdo Hfrqrplfv 5/ 55:056;1

Fdvrq/ W1 dqg Y1 Pxl +4<<;, �Vrfldo Lq xhqfh lq wkh Vhtxhqwldo Glfwdwru Jdph/� Mrxuqdo

ri Pdwkhpdwlfdo Sv|fkrorj| 75/ 57;05981

Frohpdq/ M1 +4<<3,= Irxqgdwlrqv ri Vrfldo Wkhru|/ Kduydug= Ehondps1

Furvrq/ U1 W1 D1 +5333,= �Wklqnlqj Olnh d Jdph Wkhrulvw= Idfwruv D�hfwlqj wkh Iuhtxhqf|

ri Htxloleulxp Sod|/� Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 74/ 5<<06471

Gdylv/ G1 dqg F1 Krow +4<<6,= H{shulphqwdo Hfrqrplfv/ Qhz Mhuvh|= Sulqfhwrq Xqlyhuvlw|

Suhvv1

Gxizhqehuj/ P1 dqg X1 Jqhh}| +5333,= �Phdvxulqj Eholhiv lq dq H{shulphqwdo Orvw

Zdoohw Jdph/� Jdphv dqg Hfrqrplf Ehkdylru 63/ 49604;51

Hqjoh0Zduqlfn/ M1 dqg U1 Vorqlp +5334,= �Lqihuulqj Uhshdwhg Jdph Vwudwhjlhv iurp

Dfwlrqv= Hylghqfh iurp Wuxvw Jdph H{shulphqwv/� Qx!hog Froohjh/ R{irug/ Zrunlqj Sdshu

53340Z461
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Idon/ D1 dqg X1 Ilvfkedfkhu +4<<<,= �D Wkhru| ri Uhflsurflw|/� Zrunlqj Sdshu 9/ Lqvwl0

wxwh iru Hpslulfdo Uhvhdufk lq Hfrqrplfv/ Xqlyhuvlw| ri ]xulfk1

Ihku/ H1 dqg V1 Jçfkwhu +4<<:,= �Krz H�hfwlyh Duh Wuxvw dqg Uhflsurflw|0edvhg Lq0

fhqwlyhvB� lq Hfrqrplfv/ Ydoxh dqg Rujdqlvdwlrq/ hg1 e| D1 Ehq0Qhu dqg O1 Sxwwhupdq/

Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

Ihku/ H1 dqg Vfkplgw/ N1 P1 +4<<<,= cD Wkhru| ri Idluqhvv/ Frpshwlwlrq dqg Frrshudwlrq*/

Txduwhuo| Mrxuqdo ri Hfrqrplfv 447/ ;4:0;9;1

Iuh|/ E1 dqg I1 Rehukro}hu0Jhh +4<<:,= �Wkh Frvw ri Sulfh Lqfhqwlyhv= Dq Hpslulfdo

Dqdo|vlv ri Prwlydwlrq Furzglqj0rxw*/ Dphulfdq Hfrqrplf Uhylhz ;:/ :790:881

Jdpehwwd/ G1 +4<;;,= Wuxvw= Pdnlqj dqg Euhdnlqj Frrshudwlyh Uhodwlrqv/ hg1 e| G1 Jdp0

ehwwd/ R{irug= Eodfnzhoo1

Jhdqdnrsorv/ M1/ G1 Shdufh dqg H1 Vwdffkhwwl +4<;<,= �Sv|fkrorjlfdo Jdphv dqg

Vhtxhqwldo Udwlrqdolw|/� Jdphv dqg Hfrqrplf Ehkdylru 4/ 930:<1

Jodhvhu/ H1/ G1 Odlevrq/ M1 Vfkhlqnpdq dqg F1 Vrxwwhu +5333,= �Phdvxulqj Wuxvw/�

Txduwhuo| Mrxuqdo ri Hfrqrplfv 448/ ;440;791

Jxlonh|/ G1 N1 dqg M1 O1 Pxusk| +4<<6,= �Hvwlpdwlrq dqg Whvwlqj lq wkh Udqgrp H�hfwv

Surelw Prgho/� Mrxuqdo ri Hfrqrphwulfv 8</ 634064:1

Jÿwk/ Z1/ V1 Kxfn dqg Z1 Pÿoohu +lq suhvv,= �Wkh Uhohydqfh ri Htxdo Vsolwv= Rq d

Ehkdylrudo Glvfrqwlqxlw| lq Xowlpdwxp Jdphv/� Jdphv dqg Hfrqrplf Ehkdylru1

Kduglq/ U1 +4<<4,= cWuxvwlqj Shuvrqv/ Wuxvwlqj Lqvwlwxwlrqv* lq Vwudwhj| dqg Fkrlfh/ hg1 e|

U1 ]hfnkdxvhu/ Fdpeulgjh= PLW Suhvv1

Kdujuhdyhv Khds/ V1/ P1 Kroolv/ E1 O|rqv/ U1 Vxjghq dqg D1 Zhdoh +4<<5,= Wkh

Wkhru| ri Fkrlfh/ R{irug= Eodfnzhoo1

Kdxvpdq/ G1 +4<<;,= �Idluqhvv dqg Wuxvw lq Jdph Wkhru|/� Orqgrq Vfkrro ri Hfrqrplfv/

plphr1

Kdxvpdq/ G1 +4<<;d,= cWuxvw/ Suhihuhqfh/ dqg Lqwhuhvw/� Orqgrq Vfkrro ri Hfrqrplfv dqg

Xqlyhuvlw| ri Zlvfrqvlq/ Pdglvrq/ plphr1

Kluvfkpdq/ D1R1 +4<;;,= �Djdlqvw Sduvlprq|1 Wkuhh Hdv| Zd|v ri Frpsolfdwlqj Vrph

Fdwhjrulhv ri Hfrqrplf Glvfrxuvh/� Dphulfdq Hfrqrplf Uhylhz Sdshuv dqg Surfhhglqjv :7/
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;;0<91

Kroolv/ P1 +4<<;,= Wuxvw zlwklq Uhdvrq Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv1

Kxph/ G1 +4:7324<:;,= Wuhdwlvh rq Kxpdq Qdwxuh/ R{irug= Foduhqgrq Suhvv1

Mxvvlp/ O1 +4<;9,= �Vhoi0ixo�oolqj Surskhflhv= D Wkhruhwlfdo dqg Lqwhjudwlyh Uhylhz/� Sv|0

fkrorjlfdo Uhylhz <6/ 75<07781

Nhoo|/ K1 dqg D1 Vwdkhovnl +4<:3,= �Vrfldo Lqwhudfwlrq Edvlv ri Frrshudwruv* dqg Frp0

shwlwruv* Eholhiv derxw Rwkhuv/� Mrxuqdo ri Shuvrqdolw| dqg Vrfldo Sv|fkrorj|1 49/ 990<41

PfNhoyh|/ U1 dqg W1 Sdoiuh| +4<<5,= �Dq H{shulphqwdo Vwxg| ri wkh Fhqwlshgh Jdph/�

Hfrqrphwulfd 93/ ;360;691

Ruehoo/ M1 P1 dqg Gdzhv/ U1 P1 +4<<4,= �D cFrjqlwlyh Plvhu* Wkhru| ri Frrshudwru*v

Dgydqwdjh/� Dphulfdq Srolwlfdo Vflhqfh Uhylhz ;8/ 848085;1

Shooljud/ Y1 +5333,= cJrog�vk dqg Jdph Wkhru|= D Sureohp ri Wuxvw*/ Vfkrro ri Hfrqrplf

dqg Vrfldo Vwxglhv/ Xqlyhuvlw| ri Hdvw Dqjold/ plphr1

Shwwlw/ S1 +4<<8,= �Wkh Fxqqlqj ri Wuxvw/� Sklorvrsk| dqg Sxeolf D�dluv 5</ 53505581

Sxwqdp/ W1 G1 zlwk U1 Ohrqdugl dqg U1 \1 Qdqhwwl +4<<6,= Pdnlqj Ghprfudf| Zrun=

Flylf Wudglwlrqv lq Prghuq Lwdo|/ Sulqfhwrq= Sulqfhwrq Xqlyhuvlw| Suhvv1

Udelq/ P1 +4<<6,= �Lqfrusrudwlqj Idluqhvv lqwr Jdph Wkhru| dqg Hfrqrplfv/� Dphulfdq

Hfrqrplf Uhylhz ;6/ 45;4046351

Uljgrq/ P1/ N1 PfFdeh dqg Y1 Vplwk +5333, cSrvlwlyh Uhflsurflw| dqg Lqwhqwlrqv lq

Wuxvw Jdphv*/ Xqlyhuvlw| ri Dul}rqd/ plphr1

Vfkrwwhu/ D1/ N1 Zhljhow dqg F1 Zlovrq +4<<7,= �D Oderudwru| Lqyhvwljdwlrq ri Pxo0

wlshuvrq Udwlrqdolw| dqg Suhvhqwdwlrq H�hfwv/� Jdphv dqg Hfrqrplf Ehkdylru 9/ 778079;1

Vfkrwwhu/ D1/ D1 Zhlvv dqg L1 ]dsdwhu +4<<9,= �Idluqhvv dqg Vxuylydo lq Xowlpdwxp dqg

Glfwdwru Jdphv/� Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 64/ 6:0891

Vhowhq/ U1 +4<9:,= �Glh Vwudwhjlhphwkrgh }xu Huiruvfkxqj ghv Hlqjhvfkuçqfkw Udwlrqdohq

Yhukdowhqv lq Udkphq hlqhv Roljrsroh{shulphqwv*/ lqEhlwudçjjh }xu H{shulphqwhoohq Zluwvfkdiw0

iruvfkxqj/ hg1 e| K1 Vdxhupdqq/ Wÿelqjhq= M1 F1 E1 Prku1

Vkdilu/ H1 dqg Wyhuvn|/ D1 +4<<5,= �Wklqnlqj wkurxjk Xqfhuwdlqw|= Qrqfrqvhtxhqwldo

Uhdvrqlqj dqg Fkrlfh/� Frjqlwlyh Sv|fkrorj| 57/ 77<07:71
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Vwdko/ G1 dqg S1 Zlovrq +4<<8,= �H{shulphqwdo Hylghqfh rq Sod|huv* Prghov ri Rwkhu

Sod|huv�/ Mrxuqdo ri Hfrqrplf Ehkdylru dqg Rujdql}dwlrq 58/ 63<065:1

Zuljkwvpdq/ O1 V1 +4<99,= �Shuvrqdolw| dqg Dwwlwxglqdo Fruuhodwhv ri Wuxvwlqj dqg Wuxvw0

zruwk| Ehkdylruv lq d Wzr0shuvrq Jdph/� Mrxuqdo ri Shuvrqdolw| dqg Vrfldo Sv|fkrorj| 7/

65;06651

]l}}r/ G1 M1 +5333,= Uhodwlylw|0Vhqvlwlyh Ehkdylrxu lq Hfrqrplfv/ Xqlyhuvlw| ri R{irug/ grf0

wrudo wkhvlv1
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IRRWQRWHV

41 Wkh odwwhu whup lv Kluvfkpdqq*v +4<;;,1 Rwkhuv duh wkh cwuxvw phfkdqlvp* +Kdxvpdq 4<<;,

dqg csrvlwlyh uhvsrqvlyhqhvv* +Edfkdudfk dqg Jdpehwwd 5334,1

51 Wkh vdph lv qrw wuxh ri F lq d vwdqgdug SG1 Khuh wkh rqo| vwudwhjlhv iru hdfk sod|hu duh F

dqg G1 Li zh lghqwli| F zlwk W dqg I/ dqg G zlwk Z dqg Y wkhq/ frqvlghulqj zlwkrxw orvv ri

jhqhudolw| wkh urz sod|hu/ +4, dqg +6, krog/ exw +5, idlov ehfdxvh vkh lv pdgh zruvh/ qrw ehwwhu/

r� e| W li wkh froxpq sod|hu sod|v I1

61 Lq wkh vhtxhqwldo yhuvlrq/ wkh rqo| vxejdph shuihfw htxloleulxp lv +Z/ Y,> lq wkh qrupdo

irup Y zhdno| grplqdwhv I/ dqg wkh rqo| wuhpeolqj0kdqg shuihfw htxloleulxp lv +Z/ Y,1 Lq

c5�4* yhuvlrqv lq zklfk H fkrrvhv | lq ^3> 4`/ li U fkrrvhv W khu sd|r� jdlq ryhu Z lv srvlwlyh

iru | @ 4/ qhjdwlyh iru | @ 3/ dqg lqfuhdvlqj lq |/ exw vlqfh H *v sd|r� lv ghfuhdvlqj lq | lw lv

grplqdqw iru H wr fkrrvh | @ 3/ dqg khqfh iru U wr fkrrvh Z1 Lq wkh c4�4* yhuvlrq lwhudwhg

grplqdqfh vlploduo| jlyhv }hur ghjuhhv ri ixo�ophqw dqg ri wuxvwlqj vlploduo|1

71 Wkh k|srwkhvlv wkdw h{shulphqwdo vxemhfwv dvvlplodwh wkh ghflvlrq sureohp idfhg lq wkh

oderudwru| wr uhodwhg exw gl�huhqw uhdo0olih rqhv1

81 Dvvxplqj d prghvw ghjuhh ri lwhudwhg nqrzohgjh ri udwlrqdolw| dqg wkh jdph1

91 Kxph +4:7324<:;, pdlqwdlqv wkdw shrsoh gr qrw mxvw zlvk wr eh zhoo wkrxjkw ri/ exw dovr wr

kdyh sduwlfxodu txdolwlhv wkdw rwkhuv dgpluh/ vxfk dv wuxvwzruwklqhvv1 Kdxvpdq qrwhv Rolyhu

Wzlvw*v uhdfwlrq wr wkh wkrxjkw wkdw Pu Eurzqorz/ zkr kdv wuxvwhg klp/ zloo eh wrog wkdw

Rolyhu kdv vwrohq klv errnv1 Klv glvwuhvv looxvwudwhv wkh ghhs lpsruwdqfh wr xv ri ehlqj wkrxjkw

wuxvwzruwk| e| wkrvh zh uhvshfw/ dqg ri qrw orvlqj wklv jrrg rslqlrq1

:1 Erowrq dqg Rfnhqihov* +5333, prgho dovr kdv wklv surshuw|1

;1 Urxjko|/ N lv U*v shufhswlrq ri H *v ehqh�w iurp khu dfwlrq eh|rqg zkdw htxlwdelolw| fdoov

iru/ qrupdol}hg e| U*v vfrsh iru d�hfwlqj H *v sd|r�1

<1 D ghwhuplqdwh suhglfwlrq lqyroyhv wkh devroxwh vl}h ri wkh pdwhuldo sd|r�v { dqg }1 Ud0

elq ohdyhv lw hqwluho| rshq krz pdwhuldo sd|r�v pljkw eh fdoleudwhg djdlqvw wkh xwlolw| iurp

uhflsurfdwlqj nlqgqhvv1

431 Xqolnh wkh Idon0Ilvfkedfkhu prgho/ Udelq*v prgho grhv qrw lpso| wkdw wuxvw uhvsrqvlyhqhvv
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lv qhjdwlyh/ exw pdnhv qr suhglfwlrq derxw lw/ vlqfh wkh prgho lv vlohqw rq wkh uhodwlrq/ li dq|/

ehwzhhq w
W dqg i

WW1 Li wW lqfuhdvhv zlwk i
WW/ wkhq d ulvh lq i

WW frxog udlvh i e| sxvklqj xs w
W

hqrxjk wr vdwlvi| +9,1 Zh pljkw lq idfw h{shfw wW wr lqfuhdvh zlwk i
WW= d ulvh lq i

W frxog zhoo

udlvh w e| udlvlqj U*v h{shfwhg sd|r� iurp W/ dqg wkhq w
W lqfuhdvhv zlwk i

WW surylghg wkdw H

kdv d prgho ri U zklfk uhfrjql}hv wklv1 Krzhyhu/ wklv phfkdqlvp iru udlvlqj w
W frxog qrw ohdg

H wr ixo�o zlwklq wkh vslulw ri Udelq*v wkhru|/ vlqfh lq lw H eholhyhv wkdw U lv prwlydwhg wr

sod| W sxuho| iru shuvrqdo jdlq/ qrw rxw ri nlqgqhvv1 Dowkrxjk Udelq*v wkhru| wkxv h�hfwlyho|

uxohv rxw wuxvw uhvsrqvlyhqhvv/ lw grhv lpso| wkdw d vx!flhqw ohyho ri iWW lv qhfhvvdu| frqglwlrq

iru ixo�oolqj1 Wklv lv ehfdxvh lw lv dq htxloleulxp wkhru|/ dqg lq htxloleulxp i
WW @ i

W @ i / vr

ixo�oolqj lpsolhv srvlwlyh iWW1

441 Uljgrq hw do1 vxjjhvw wkdw wkh juhdwhu wkh rssruwxqlw| frvw wr U ri wuxvwlqj/ wkh pruh zloo

H eh lqfolqhg wr ixo�o> wkh wkrxjkw lv wkdw d wuxvwlqj dfw lv nlqghu wkh pruh |rx kdyh wr jlyh

xs wr gr lw1 H *v shufhswlrq ri U*v frvw ri wuxvwlqj lv iWW+d�z,.+4�i
WW,+d� |,1 Iru dq| i

WW

wklv ghfuhdvhv dv �d ulvhv/ dqg wkh Uljgrq h�hfw ri d ulvh lq cqhhg* �d lv wkhuhiruh d idoo lq i 1

Wkh sduw ri wkh h�hfw gxh wr wkh vhfrqg frvw whup/ uhodwlqj wr U*v uhgxfhg h{srvxuh/ gzlqgohv

dv iWW jurzv1

451 Frqyhuvho|/ wuxvw uhvsrqvlyhqhvv pd| rshudwh qhjdwlyho| zkhq v|psdwk| ru uhvshfw duh

odfnlqj/ ehfdxvh wkh wuxvwhh pd| wkhq lqwhusuhw d kljk i
W dv cwdnlqj klp iru judqwhg*1

461 Gxizhqehuj dqg Jqhh}|*v +5333, ghvljq lqfoxghg +ll, dqg +lll,1

471 Lw kdv ehhq dujxhg +Furvrq 5333, wkdw holflwlqj eholhiv pd| fkdqjh ehkdylru1 Zh wklqn wklv

lv d vhulrxv srvvlelolw|/ dqg wkdw wkh h{lvwhqfh dqg vl}h ri vxfk srvvleoh iudplqj h�hfwv vkrxog

eh fduhixoo| vwxglhg/ exw wkdw wkh rqo| urxwh wr hpslulfdo nqrzohgjh derxw txhvwlrqv vxfk dv

wkh suhvhqw rqh lv e| holflwdwlrq/ zlwk gxh dwwhqwlrq wr lqfhqwlyh frpsdwlelolw|1 Dovr/ vrph ri

wkh prvw lpsruwdqw dssolfdwlrqv ri wkh qrwlrq ri wuxvw uhvsrqvlyhqhvv/ lqfoxglqj vrph srolf|

dssolfdwlrqv zh phqwlrq odwhu/ duh wr vlwxdwlrqv lq zklfk/ dv lq rxu ghvljq/ wuxvwhhv* dwwhqwlrq

lv gudzq wr wkh wuxvwhu*v frq�ghqfh> iru wkhvh dsssolfdwlrqv/ holflwdwlrq pd| lqfuhdvh ch{whuqdo

ydolglw|*1

481 Dq dowhuqdwlyh ghvljq zrxog xvh d vxppdu| vwdwlvwlf ri U vxemhfwv lq rwkhu vhvvlrqv/ exw

zh mxgjhg wkdw wkh vwdwhphqwv ri fr0vhvvlrqhuv zrxog eh shufhlyhg dv pruh cuhohydqw*1

491 Odehoolqj wkh sod|huv U4/ 111 / U7/ H4/ 111 / H7/ U4 sod|hg lq wxuq zlwk H4/ H5/ H6/ H7> U5

sod|hg lq wxuq zlwk H5/ H6/ H7/ H4> U6 zlwk H6/ H7/ H4/ H5> dqg U7 zlwk H7/ H4/ H5/ H61
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4:1 Vxemhfwv* vwdwhphqwv dqg jxhvvhv zhuh pdgh dv lqwhjhuv ehwzhhq 3 dqg 4331 D vxemhfw

vwdwlqj v uhfhlyhg Â6^4 � +4 � 3=34v,2` li khu frsod|hu fkrvh I dqg Â6+4 � 3=34v2, li kh fkrvh

Y1 D vxemhfw jxhvvlqj j uhfhlyhg Â6 li j zdv fruuhfw/ dqg 63 shqfh ohvv iru hdfk xqlw ri huuru/

vxemhfw wr qrqqhjdwlylw| ri wkh sd|phqw +vr vkh uhfhlyhg qrwklqj li khu jxhvv zdv 43 ru pruh

shufhqwdjh srlqwv rxw,1

4;1 Vxemhfwv U9/ U;/ U44 dqg U58 glvsod|hg vxfk ehkdylru1 Rqh srvvlelolw| lv wkdw wkh| zhuh

wu|lqj wr khgjh wkhlu jdph sd|r� ulvnv1

4<1 Wkh vlpsohvw huuru prgho lv dv iroorzv1 Zlwk suredelolw| 4� h/ U fkrrvhv dffruglqj wr wkh

wkhru|/ dqg zlwk suredelolw| h dw udqgrp1 Wkhq w @ x. =8h/ zkhuh x lv wkh iudfwlrq ri wdvnv

lq zklfk v � iUh�|1 Zh kdyh/ lq urxqg �jxuhv= w @ 3=8> x @ 3=6 +vlqfh ri wkh iudfwlrq 318 ri

W fkrlfhv/ derxw 319 zhuh fruuhfw dffruglqj wr wkh wkhru|,> khqfh h lv derxw 3171 Huuru udwhv

irxqg lq rwkhu vwxglhv duh xs wr derxw 3158/ vr wr uhfrqfloh wkh ehkdylru ri U sod|huv zlwk wkh

wkhru| rqh qhhgv wr lqwurgxfh vrphwklqj wkdw orzhuv iUh�|1 Rqh srvvlelolw| lv ulvn0suhihuhqfh>

dqrwkhu lv xwlolw| iurp wuxvwlqj1

531 Li | lv H *v wudqvihu/ wkhq dq| H sod|hu iru zkrp doo0lq xwlolw| lv srvlwlyh dw | @ 3 dqg

qhjdwlyh dw | @ 4 zloo wudqvihu vrphwklqj lq wkh iudfwlrqdo ixo�ophqw jdph exw fkrrvh Y lq wkh

EWJ1

541 Wkh phdvxuh fwu lv urxjk dqg uhdg| lq wzr zd|v1 Lw lv wkh judglhqw ri i rq j lq wkh uhjuhvvlrq

ri j rq i udwkhu wkdq i rq j/ dqg wkh odwwhu uhjuhvvlrq hvwlpdwhv wkh colqhdu suredelolw| prgho*

iru Su+I,/ zklfk dw ehvw dssur{lpdwhv wkh d sulrul uhtxluhphqwv iru vxfk d prgho1

551 Wkh fodvvhv duh prvwo| ri idlu vl}h +4:/ 56/ 5;/ 5:/ 44/ 4;/ 43/ 46/ 6/ 43,/ exw djjuhjdwlqj

ryhu wkh wkuhh wkh yduldqwv pd| kdyh lqgxfhg eldv lq wkh judglhqw hvwlpdwh1 Iru h{dpsoh/ d

srvlwlyh judglhqw lq wkh djjuhjdwh uhodwlrqvkls lv frqvlvwhqw zlwk }hur wuxvw uhvsrqvlyhqhvv exw

d whqghqf| iru nlqgqhvv dqg2ru qhhg wr surgxfh erwk kljk j dqg kljk i 1

561 Zh dovr h{shulphqwhg zlwk rwkhu yduldeohv qrw lqfoxghg lq wkh Wdeoh 9 htxdwlrq/ lqfoxglqj

d urxqg frxqwhu dqg d gxpp| iru wuhdwphqw rughu/ qrqh ri zklfk vkrzhg dq| vljql�fdqfh1

571 Rqh vxemhfw kdg wr ohdyh gxulqj d vhvvlrq rzlqj wr d frpsxwhu idloxuh/ srvvleo| frqwdpl0

qdwlqj wkh gdwd ri rwkhuv zkr revhuyhg klp ohdyh/ dqg wzr vxemhfwv lq dqrwkhu vhvvlrq wxuqhg

rxw wr eh d frxsoh1

581 Wkh hvwlpdwhg htxdwlrq lpsolhv wkdw dgglqj d |hdu wr wkh djh ri d 58 |hdu rog pdoh judgxdwh
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zkr sod|v NWJ dqg jxhvvhv 3158 udlvhv klv I suredelolw| e| 614 shufhqwdjh srlqwv1

591 Zkdw zh dqg Udelq fdoo nlqgqhvv pljkw/ iru lqvwdqfh/ eh shufhlyhg lq rxu EWJv qrw dv

nlqgqhvv exw dv xwlolwduldqlvp/ vlqfh wkh xwlolwduldq remhfwlyh lv dovr pd{lpl}hg e| W zkhq

i
W @ 41

5:1 D frqfhlydeoh frxqwhu0prwlyh lv khgjlqj1 Krzhyhu/ dq H sod|hu zkr fduhv rqo| derxw

pdwhuldo sd|r� dqg fkrrvhv Y kdv qr ulvn wr khgjh1 Wkh vdph jrhv iru dq H sod|hu zkr sod|v

I rxw ri sulqflsoh1 D wuxvw0uhvsrqvlyh H zlwk kljk i
WW pljkw shukdsv fkrrvh I h{shfwlqj

vhfrqgdu| sd|r� iurp +W>I,/ exw uhsruw d orzhu iWW wr lqfuhdvh klv dffxudf| sd|phqw lq fdvh

kh lv zurqj derxw v1 Vxfk khgjlqj +dqg olnhzlvh wkh uhyhuvh fdvh ri wuxvw uhvsrqvlyhqhvv/ orz

i
WW/ Y dqg kljk j, eldvhv wkh gdwd wrzdugv idovho| uhmhfwlqj wuxvw uhvsrqvlyhqhvv1

5;1 Wkh glvwulexwlrq ri jxhvvhv kdv frqfhqwudwlrq olqhv dw wkh irfdo ohyhov 3158/ 3183 dqg 31:8=

64 fkrlfhv rxw ri 493 kdg rqh wkhvh ydoxhv/ zkloh d qrupdo �wwhg wr wkh revhuyhg glvwulexwlrq

suhglfwv 814 rxw ri 4931

5<1 Wkh urxqg0urelq ghvljq phdqv wkdw zkhq H sod|v klv vhfrqg/ wklug dqg irxuwk jdphv kh

fdq pdnh lqihuhqfhv iurp wkh qhz uhsruw derxw wkh vwdwhphqw ri klv fxuuhqw frsod|hu1 Iru

h{dpsoh/ li wkh rog phdq zdv 9: dqg wkh qhz phdq lv 8: kh pljkw lqihu wkdw klv fxuuhqw

frsod|hu uhwxuqhg d vwdwhphqw ri ehwzhhq 63 dqg 4331 Lq wkhru|/ uhdol}lqj wklv pljkw jlyh dq

U sod|hu d uhdvrq wr plvuhsuhvhqw> krzhyhu/ wkhuh lv qr reylrxvo| dgydqwdjhrxv zd| wr gr vr/

dqg plvuhsuhvhqwlqj lv vwurqjo| rssrvhg e| wkh lqfhqwlyh iru dffxudf| lq uhsruwlqj frq�ghqfh1

Lq dq| fdvh/ H kdv qr dvvxudqfh wkdw klv fxuuhqw frsod|hu dozd|v pdnhv wkh vdph vwdwhphqw1

Wkh lqihuhqfhv wkdw frxog eh gudzq e| H duh suhww| gl�xvh1 Wkh| zrxog eh hyhq pruh gl�xvh

li wkh jurxsv ri U vxemhfwv kdg ehhq odujhu wkdq irxu/ exw zh suhihuuhg wr nhhs wkh qxpehu

orz wr jhw yduldqfh lq wkh uhsruw dqg vr lq H sod|huv* eholhiv1

631 Dowkrxjk wkh fruuhodwlrq lv kljko| vljql�fdqw/ d vlqjoh h{shulphqw zlwk ;3 ru vr vxemhfwv

grhv qrw surylgh hqrxjk srzhu wr vkrz wuxvw uhvsrqvlyhqhvv e| lqvwuxphqwlqj j rq u1 Li

wkh fruuhodwlrq lv fruurerudwhg lq ixuwkhu vwxglhv/ krzhyhu/ wklv zloo surylgh d vhfrqg/ txlwh

gl�huhqw zd| ri vkrzlqj wkdw fdxvdwlrq uxqv iurp i
WW wr i 1

641 Dgyhuwlvphqw e| wkh Dxvwudoldq Exuhdx ri Vwdwlvwlfv/ Mxo| 53341

651 Wkh srlqw ri dgyhuwlvhphqwv vxfk dv wklv rqh e| Eulwlvk Jdv pd| eh wkdw li wkh wuxvwhu

+wkh fxvwrphu, eholhyhv wkh phvvdjh vkh zloo wklqn wkh wuxvwhh +EJ, lv d wuxvw0uhvsrqvlyh w|sh
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zlwk d kljk i
WW dqg vr vkh zloo h{shfw ixo�ophqw1

661 Gxizhqehuj +lq suhvv, kdv dujxhg wkdw iruzdug lqgxfwlrq uhdvrqlqj ri wklv nlqg pd| h{sodlq

zk| d wuxvw0uhvsrqvlyh vsrxvh zlwk d �qdqfldo lqfhqwlyh wr glyrufh pd| vwd| lq d pduuldjh1
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