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Prgh hiihfwv lq d edvlf txhvwlrq dssurdfk iru wkh
Gxwfk OIV

Iurp Mxo| wr Rfwrehu 5338/ d vdpsoh ri qrq0uhvsrqghqwv wr wkh Gxwfk

Oderxu Irufh Vxuyh| +OIV, zdv rqfh pruh dssurdfkhg zlwk vwurqjo| frq0

ghqvhg txhvwlrqqdluhv frqwdlqlqj rqo| d vpdoo qxpehu ri hpskedvlf txhv0

wlrqv1 Wkh pdlq jrdo ri wklv vr0fdoohg Edvlf Txhvwlrq Dssurdfk +ETD,

lv wr jdlq lqvljkw lq srvvleoh gl�huhqfhv ehwzhhq uhvsrqghqwv dqg qrq0

uhvsrqghqwv zlwk uhvshfw wr wkh prvw lpsruwdqw yduldeohv ri wkh vxuyh|1

Ehvlghv wkh frqghqvhg txhvwlrqqdluh/ wkh gdwd froohfwlrq prgh lq wkh ETD

zdv dovr gl�huhqw iurp wkh prgh lq wkh uhjxodu OIV1 Wkh txhvwlrqqdluhv

zhuh ghvljqhg iru Frpsxwhu Dvvlvwhg Whohskrqh Lqwhuylhzlqj +FDWL, dqg

dovr zhe dqg sdshu yhuvlrqv zhuh ghyhorshg1 Qrq0uhvsrqghqwv kdylqj d

olvwhg odqg0olqh skrqh qxpehu zhuh dvvljqhg wr FDWL/ zkloh doo rwkhu qrq0

uhvsrqghqwv uhfhlyhg d suhqrwl�fdwlrq ohwwhu zlwk d sdshu txhvwlrqqdluh dw0

wdfkhg dqg d orjlq wr wkh zhe txhvwlrqqdluh1

Wkhvh gl�huhqfhv lq ghvljq frpsolfdwh d gluhfw frpsdulvrq ri uhvsrqghqwv

dqg ruljlqdo qrq0uhvsrqghqwv lq wkh OIV1 Srvvleoh gl�huhqfhv frxog dovr eh

fdxvhg e| d fkdqjh ri txhvwlrqqdluh dqg lqwhuylhz prgh/ l1h1 prgh h�hfwv1

Wkhuhiruh/ d iuhvk frqwuro vdpsoh zdv dssurdfkhg zlwk edvlf txhvwlrqv wr

ghwhuplqh zkhwkhu wkh ghvljq ri wkh ETD lqgxfhg prgh h�hfwv1

Lq wklv sdshu/ zh dqdo|vh wklv frqwuro vdpsoh1 Zh uhvwulfw wkh dqdo|vlv wr

wkh FDWL0jurxs ehfdxvh wkh uhvsrqvh wr wkh Zhe2sdshu yduldqw zdv wrr

orz1 Zh �qg qr vljql�fdqw gl�huhqfh ehwzhhq wkh uhvsrqvh lq wkh edvlf

txhvwlrq dssurdfk dqg wkh OIV1

Nh| zrugv= qrq0uhvsrqvh/ iroorz0xs

41 Lqwurgxfwlrq

Wkdw qrq0uhvsrqvh srvvleo| ohdgv wr eldvhg hvwlpdwruv lv d zhoo0nqrzq idfw1 Exw

krz fdq zh dvvhvv zkhwkhu wklv lv lqghhg wkh fdvhB Zh zloo qhhg wr nqrz pruh

derxw wkh qrq0uhvsrqghqwv1 Xqiruwxqdwho|/ qrq0uhvsrqghqwv duh qrq0uhvsrqghqwv
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ehfdxvh wkh| glg qrw surylgh wkh lqirupdwlrq zh dvnhg wkhp iru1 Wklv vhhpv olnh

d ylflrxv flufoh1 Iruwxqdwho| wkhuh duh wzr vroxwlrqv wr wklv sureohp1

Wkh �uvw srvvlelolw| lv wr uhwulhyh lqirupdwlrq rq qrq0uhvsrqghqwv iurp rwkhu

vrxufhv1 Vwdwlvwlfv Qhwkhuodqgv kdv dw lwv glvsrvlwlrq d odujh dprxqw ri dgplq0

lvwudwlyh gdwd1 Wkh yduldeohv lq wkhvh vrxufhv ydu| iurp ghprjudsklf lqirupd0

wlrq +djh/ jhqghu/ wrzq ri uhvlghqfh, wr vrfldo lqirupdwlrq +frpsrvlwlrq ri wkh

krxvhkrog/ dyhudjh krxvh ydoxh/ hgxfdwlrq, dqg hfrqrplf lqirupdwlrq +lqfrph/

hpsor|phqw,1 Dx{loldu| lqirupdwlrq fdq eh hpsor|hg wr h{sodlq gl�huhqfhv lq

uhvsrqvh ehkdylru1 Iru reylrxv uhdvrqv wkh dqvzhuv wr vxuyh| txhvwlrqv fdq lq

prvw fdvhv qrw eh irxqg lq dgplqlvwudwlyh gdwd1

Prghov wkdw dwwhpsw wr dgmxvw iru qrq0uhvsrqvh eldv kdyh wr uho| rq dvvxps0

wlrqv derxw wkh uhodwlrq ehwzhhq yduldeohv1 Rqh fdq vshfli| wkh uhodwlrq ehwzhhq

wkh dx{loldu| lqirupdwlrq dqg wkh vxuyh| txhvwlrqv/ ru wkh dx{loldu| lqirupd0

wlrq dqg wkh uhvsrqvh ehkdylrxu/ ru wkh dx{loldu| lqirupdwlrq dqg erwk vxuyh|

txhvwlrqv dqg uhvsrqvh ehkdylrxu1 Wkh prvw frpprq dvvxpswlrq lv wkdw wkh

qrq0uhvsrqghqwv* gdwd duh Plvvlqj Dw Udqgrp +PDU, jlyhq wkh dx{loldu| lq0

irupdwlrq1 Wr whvw wklv dvvxpswlrq/ krzhyhu/ djdlq zh qhhg lqirupdwlrq derxw

qrq0uhvsrqghqwv1

Dqrwkhu zd| wr jhw lqirupdwlrq derxw qrq0uhvsrqghqwv/ lv e| vlpso| dvnlqj

wkhp iru lw1 Reylrxvo|/ wklv pd| uhtxluh d orw ri h�ruw1 Kdqvhq dqg Kxuylw}

+4<79, sursrvhg wr lqyhvwljdwh qrq0uhvsrqvh lq pdlo vxuyh|v e| wdnlqj d vdpsoh

ri qrq0uhvsrqghqwv dqg wu|lqj wr rewdlq wkh uhtxluhg lqirupdwlrq e| phdqv ri

d idfh0wr0idfh lqwhuylhz1 Wklv vr0fdoohg fdoo edfn dssurdfk +FED, 4 frqvlvwv ri

wdnlqj d vdpsoh ri wkh qrq0uhvsrqghqwv dqg wr iroorz xs wkh vhohfwhg lqlwldo qrq0

uhvsrqghqwv1 Lq wkh iroorz xs rqh pd| fkrrvh wr xvh d gl�huhqw gdwd froohfwlrq

prgh/ vshfldoo| wudlqhg lqwhuylhzhuv/ dq h{whqghg �hogzrun shulrg/ ru lqfhqwlyhv

iru wkh uhvsrqghqwv0wr0eh1 Li wkh lqirupdwlrq froohfwhg lq wkh vhfrqg skdvh lv

uhsuhvhqwdwlyh iru doo qrq0uhvsrqghqwv/ l1h1 li wkhuh lv qr qrq0uhvsrqvh wr wkh

vhfrqg vdpsoh ru wkh qrq0uhvsrqvh lv PFDU/ wkhq dq lqglfdwlrq ri wkh gl�huhqfh

ehwzhhq uhvsrqghqwv dqg qrq0uhvsrqghqwv fdq eh rewdlqhg1

Wkh fdoo edfn dssurdfk lv d udwkhu h{shqvlyh phwkrg wr rewdlq lqirupdwlrq1

Dovr/ vdpsolqj dqg iroorzlqj xs qrq0uhvsrqghqwv zloo frqvlghudeo| ohqjwkhq wkh
4Wkh FED lv riwhq dovr uhihuuhg wr dv d iroorz0xs ri qrq0uhvsrqghqwv1
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�hogzrun shulrg1 Dq dowhuqdwlyh wr wkh fdoo edfn dssurdfk lv wkh edvlf txhv0

wlrq dssurdfk +ETD,1 Wklv phwkrg fdq eh dssolhg zkhq gxh wr wlph ru exgjhw

frqvwudlqwv wkh fdoo edfn dssurdfk lv qrw dq rswlrq1

Wkh edvlf txhvwlrq dssurdfk dvvxphv wkdw pdq| vxuyh| txhvwlrqqdluhv duh

frpsrvhg durxqg d ihz edvlf txhvwlrqv1 Zlwk wkh dqvzhuv wr wkhvh txhvwlrqv wkh

prvw lpsruwdqw frqfoxvlrq ri wkh vxuyh| fdq eh irupxodwhg1 Wkh surfhgxuh zdv

�uvw sursrvhg e| Nhuvwhq dqg Ehwkohkhp +4<;7,/ zkr revhuyhg wkdw shuvrqv zkr

uhixvhg wr sduwlflsdwh lq d vxuyh| riwhq frxog eh shuvxdghg wr dqvzhu mxvw d ihz

edvlf txhvwlrqv1 Wkh pdlq jrdo ri wkh edvlf txhvwlrq dssurdfk lv wr jdlq lqvljkw

lq srvvleoh gl�huhqfhv ehwzhhq uhvsrqghqwv dqg qrq0uhvsrqghqwv zlwk uhvshfw wr

wkh prvw lpsruwdqw yduldeohv ri wkh vxuyh|> uhsuhvhqwhg e| wkh edvlf txhvwlrqv1

Li vxfk gl�huhqfhv duh ghwhfwhg/ wkh dssurdfk dovr surylghv lqirupdwlrq iru dg0

mxvwlqj hvwlpdwhv iru rwkhu yduldeohv1 Iru dssolfdwlrq ri wkh ETD vhh iru lqvwdqfh

Ydq ghq Eudnho dqg Uhqvvhq +4<<;, dqg Yrrjw +5337,1

Zh dssolhg wkh ETD wr qrq0uhvsrqghqwv ri wkh Gxwfk Oderxu Irufh Vxuyh|

+OIV,1 Vdpsohv rxw ri wkh qrq0uhvsrqvh ri wkh prqwkv Mxo| wr Rfwrehu 5338 zhuh

rqfh pruh dssurdfkhg zlwk vwurqjo| frqghqvhg txhvwlrqqdluhv1 Wkh txhvwlrq0

qdluhv zhuh ghvljqhg iru Frpsxwhu Dvvlvwhg Whohskrqh Lqwhuylhzlqj +FDWL, dqg

dovr zhe dqg sdshu yhuvlrqv zhuh ghyhorshg1 Qrq0uhvsrqghqwv wkdw kdyh d olvwhg

odqg0olqh skrqh qxpehu zhuh dvvljqhg wr FDWL/ zkloh doo rwkhu qrq0uhvsrqghqwv

uhfhlyhg d suhqrwl�fdwlrq ohwwhu zlwk d sdshu txhvwlrqqdluh dwwdfkhg dqg d orjlq

wr wkh zhe txhvwlrqqdluh1 Wkh wrwdo vdpsoh frqvlvwhg ri 4333 krxvhkrogv1 Wkh

txhvwlrqqdluh frqwdlqhg rqo| wkrvh txhvwlrqv wkdw duh uhohydqw iru wkh ghulydwlrq

ri wkh hpsor|phqw vwdwxv ri d shuvrq1

Wkh ETD slorw kdg wzr remhfwlyhv1 Iluvw/ zh zdqwhg wr lqyhvwljdwh zkhwkhu

zh fdq ghwhfw gl�huhqfhv ehwzhhq OIV uhvsrqghqwv dqg OIV qrq0uhvsrqghqwv

xvlqj wkh ETD uhvsrqvh1 Vhfrqg/ li lqghhg zh fdq ghwhfw vxfk gl�huhqfhv/ zh

zdqw wr lqyhvwljdwh li zh fdq lqfrusrudwh wkh ETD uhvsrqvh lq wkh qrq0uhvsrqvh

dgmxvwphqw ri wkh OIV1 Krzhyhu/ e| fkdqjlqj erwk wkh txhvwlrqqdluh dqg wkh

lqwhuylhz prghv/ wkh OIV lv idfh0wr0idfh/ zh idfh wkh ulvn ri huuruv rwkhu wkdq

qrq0uhvsrqvh huuru1 Iru dq lqwurgxfwlrq wr vxuyh| huuruv vhh Juryhv +4<;<, dqg

Elhphu dqg O|ehuj +5336,1 D fkdqjh ri zruglqj dqg frqwh{w dv zhoo dv d fkdqjh

lq prgh pd| vhulrxvo| d�hfw wkh dqvzhuv/ dqg/ khqfh/ vwdwlvwlfv wkdw duh edvhg
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rq wkh vxuyh|1 Zkhq vxfk prgh h�hfwv duh lpplqhqw/ zh fdqqrw gudz dq|

frqfoxvlrqv derxw qrq0uhvsrqvh huuru/ ehfdxvh zh fdqqrw ghfrpsrvh wkh wrwdo

vxuyh| huuru1 Wkhuhiruh/ zh wrrn d iuhvk vdpsoh rxw ri wkh srsxodwlrq wkdw vhuyhv

dv d frqwuro jurxs1 Vlqfh wkh frqwuro jurxs frqvlvwv ri krxvhkrogv wkdw duh qrw

frqwdfwhg ehiruh/ wklv jurxs fdq eh xvhg wr dvvhvv prgh h�hfwv1

Lq wklv sdshu zh glvfxvv wkh prgh h�hfwv lq wkh ETD slorw e| frpsdulqj

wkh frpsrvlwlrq ri wkh ETD uhvsrqvh lq wkh frqwuro jurxs wr wkh OIV uhvsrqvh1

Zh zdqw wr dqvzhu wkh uhvhdufk txhvwlrq zkhwkhu prgh h�hfwv duh suhvhqw lq

wkh ETD iru wkh OIV1 E| olqnlqj dx{loldu| lqirupdwlrq wr erwk vdpsohv zh fdq

gluhfwo| dvvhvv qrq0uhvsrqvh huuru zlwk uhvshfw wr wkh dx{loldu| yduldeohv1 Iurp

wkh dqdo|vlv ri qrq0uhvsrqvh huuru zh fdq gh�qh vwudwd lq zklfk krxvhkrogv kdyh d

krprjhqhrxv uhvsrqvh ehkdylrxu zlwk uhvshfw wr wkh dx{oldu| yduldeohv1 Zlwklq

wkrvh vwudwd zh fdq lqyhvwljdwh wkh prgh h�hfwv e| frqvlghulqj wkh dqvzhuv wr

wkh vxuyh| txhvwlrqv1 Zh fdq vwloo qrw ixoo| glvhqwdqjoh qrq0uhvsrqvh huuru iurp

prgh h�hfwv/ krzhyhu1 Zlwklq vwudwd krxvhkrogv pd| kdyh d ETD uhvsrqvh

ehkdylrxu wkdw lv gl�huhqw iurp wkh OIV uhvsrqvh ehkdylrxu zkhq lw frphv wr

wkh vxuyh| wrslfv1 Krzhyhu/ zh vhwwoh iru frqfoxvlrqv derxw wkh vxp ri prgh

h�hfwv dqg uhpdlqlqj qrq0uhvsrqvh huuru1 Lq sudfwlfh zh zloo dozd|v kdyh wr ghdo

zlwk wkhp vlpxowdqhrxvo| dv zhoo1

Iluvw/ vhfwlrq 5 jlyhv d pruh ghwdlohg dffrxqw ri wkh edvlf txhvwlrq dssurdfk1

Lq vhfwlrq 6/ wkh ghvljq ri rxu ETD slorw lv rxwolqhg1 Lq vhfwlrq 7/ zh frpsduh wkh

ETD dqvzhuv lq wkh frqwuro jurxs wr wkh dqvzhuv wr wkh uhjxodu OIV txhvwlrqv/

dqg lqyhvwljdwh wkh prgh h�hfwv1 Ilqdoo|/ vhfwlrq 8 glvfxvvhv wkh uhvxowv dqg

frqfoxghv1

51 Wkh edvlf txhvwlrq dssurdfk

Wkh edvlf txhvwlrq dssurdfk dvvxphv vxuyh|v frqwdlq d ihz nh| txhvwlrqv wkdw

duh wkh lqsxw wr pdq| vwdwlvwlfv1 Wkh dssurdfk zdv �uvw sursrvhg e| Nhuvwhq

dqg Ehwkohkhp +4<;7,/ zkr revhuyhg wkdw shuvrqv zkr uhixvhg wr sduwlflsdwh lq

d vxuyh| riwhq frxog eh shuvxdghg wr dqvzhu mxvw d ihz txhvwlrqv/ zklfk wkh|

fdoohg edvlf txhvwlrqv1 Wkh pdlq jrdo ri wkh edvlf txhvwlrq dssurdfk lv wr jdlq

lqvljkw lq srvvleoh gl�huhqfhv ehwzhhq uhvsrqghqwv dqg qrq0uhvsrqghqwv zlwk
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uhvshfw wr wkh prvw lpsruwdqw yduldeohv ri wkh vxuyh|1 Li vxfk gl�huhqfhv duh

ghwhfwhg/ wkh dssurdfk pd| surylgh d wrro iru wkh dgmxvwphqw ri rwkhu yduldeohv

dv zhoo1

Rqh lpsohphqwdwlrq ri wkh edvlf txhvwlrq dssurdfk lv wr ohw wkh lqwhuylhzhuv

dvn wkh edvlf txhvwlrqv lpphgldwho| diwhu wkh| uhfhlyhg d uhixvdo iru wkh pdlq

txhvwlrqqdluh1 Wklv pd| ohdg wr kljkhu qrq0uhvsrqvh udwhv iru wkh pdlq txhvwlrq0

qdluh/ dv Ydq ghq Eudnho dqg Uhqvvhq +4<<;, dqg Ydq Jrru dqg ydq Jrru +5336,

irxqg1 Lqwhuylhzhuv pd| vzlwfk wr wkh ETD wrr vrrq/ wkhuhe| vkruwhqlqj wkh

grruvwhs lqwhudfwlrq dqg sxwwlqj ohvv h�ruw lq frqyhuvlrq ri uhixvhuv1 Wkhuhiruh

lw lv ehwwhu +exw dovr pruh h{shqvlyh, wr uh0dssurdfk wkh uhixvhuv diwhu d vkruw

zkloh zlwk gl�huhqw lqwhuylhzhuv1

Frqvlghudeoh lqvljkw lqwr wkh fkdudfwhulvwlfv ri qrq0uhvsrqghqwv fdq eh re0

wdlqhg lq vlwxdwlrqv zkhuh hvshfldoo| wkh qdph ri wkh vxuyh| fdxvhv qrq0uhvsrqvh1

Wklv pd| rffxu zkhq shrsoh wklqn wkh vxuyh| grhv qrw dsso| wr wkhp/ h1j1 li

wkh| gr qrw lqwhqg wr pryh +lq d krxvlqj ghpdqg vxuyh|,/ wkh| gr qrw kdyh d

mre +lq d oderxu irufh vxuyh|,/ ru wkh| gr qrw ylvlw d grfwru +lq d khdowk vxuyh|,1

O|qq +5336, sursrvhg d phwkrg fdoohg SHGDNVL wkdw lv vlplodu wr ETD1

SHGDNVL vwdqgv iru Suh0Hpswlyh Grruvwhs Dgplqlvwudwlrq ri Nh| Vxuyh| Lwhpv1

Wkh gl�huhqfh zlwk ETD lv wkh qxpehu ri txhvwlrqv1 ETD dlpv dw wzr ru wkuhh

txhvwlrqv zkloh SHGDNVL frqwdlqv d odujhu qxpehu ri txhvwlrqv1

Nhuvwhq dqg Ehwkohkhp +4<;7, jlyh vrph h{dpsohv ri edvlf txhvwlrqv wkdw

kdyh ehhq xvhg lq vxuyh|v e| Vwdwlvwlfv Qhwkhuodqgv/ vhh Wdeoh 41

Yrrjw +5337, kdv dssolhg erwk wkh fdoo edfn dqg wkh edvlf txhvwlrq dssurdfk

lq klv uhvhdufk rq qrq0uhvsrqvh eldv lq hohfwlrq uhvhdufk1 Wkhuh zhuh wzr edvlf

txhvwlrqv lq klv vxuyh|=

� Glg |rx yrwh lq wkh sduoldphqwdu| hohfwlrq rq Zhgqhvgd| Pd| 9/ 4<<;B

� Duh |rx lqwhuhvwhg lq srolwlfv/ idluo| lqwhuhvwhg ru qrw lqwhuhvwhgB

Lq wkh �uvw zdyh ri wkh vxuyh|/ shrsoh zhuh frqwdfwhg e| whohskrqh li d whohskrqh

qxpehu zdv dydlodeoh1 Li qrw/ wkh| zhuh vhqg d sdshu txhvwlrqqdluh e| pdlo1

Wkh ETD zdv dssolhg lq d vhsdudwh iroorz0xs1 Doo uhixvhuv zhuh r�huhg wkh
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Wdeoh 41 Edvlf txhvwlrqv lq vxuyh|v e| Vwdwlvwlfv Qhwkhuodqgv1

Vxuyh| Edvlf txhvwlrq

Krxvlqj Ghpdqg Vxuyh| Gr |rx lqwhqg wr pryh zlwklq wzr |hduvB

Oderxu Irufh Vxuyh| Krz pdq| shrsoh lq wklv krxvhkrog kdyh d sdlg mreB

Krolgd| Vxuyh| Kdyh |rx ehhq rq krolgd| gxulqj wkh odvw 45 prqwkvB

Idplo| Sodqqlqj Vxuyh| Wdnlqj lqwr dffrxqw |rxu suhvhqw flufxpvwdqfhv/

dqg |rxu h{shfwdwlrqv ri wkh ixwxuh/ krz pdq|

fkloguhq gr |rx wklqn wr jhw iurp wklv prphqw rqB

srvvlelolw| wr dqvzhu mxvw wkh wzr edvlf txhvwlrqv +e| whohskrqh ru e| sdshu

txhvwlrqqdluh,1 Wkh FED zdv dssolhg wr wkrvh zkr uhixvhg wr dqvzhu wkh edvlf

txhvwlrqv1 Wklv wlph wkh uhixvhuv zhuh ylvlwhg dw krph e| lqwhuylhzhuv1 Wkh

uhvxowv ri wkh �hogzrun duh vxppdulvhg lq Wdeoh 51

Wdeoh 51 Uhvsrqvh lq wkh hohfwlrq uhvhdufk e| Yrrjw +5337,1

Uhvxow Fdvhv Shufhqwdjh

Uhvsrqvh lq �uvw zdyh 83; 8414(

Uhvsrqvh lq edvlf txhvwlrq dssurdfk 4<9 4<1:(

Uhvsrqvh lq fdoo edfn dssurdfk 557 5518(

Ilqdo qrq0uhvsrqvh 9: 91:(

Wrwdo <<8 43313(

Rqh frqfoxvlrq iurp wdeoh 5 lv wkdw wkh vlwxdwlrq qhhg qrw eh krshohvv li wkh

uhvsrqvh lv orz lq wkh �uvw zdyh1 Zlwk dgglwlrqdo phdvxuhv uhvsrqvh udwhv fdq

eh lqfuhdvhg vxevwdqwldoo|1 Wklv frqfoxvlrq lv lq olqh zlwk Vwrrs +5338,1

Yrrjw +5337, dovr frqfoxghv wkdw wkh uhvsrqvh lq wkh ETD lv qrw uhsuhvhqwdw0

lyh iru wkh zkroh ri qrq0uhvsrqvh1 Shuvlvwhqw qrq0uhvsrqghqwv duh gl�huhqw iurp

frqyhuwhg qrq0uhvsrqghqwv1 Krzhyhu/ kh frqfoxghv wkdw wkh qrq0uhvsrqvh eldv ri

vxuyh| hvwlpdwhv ghfuhdvhg e| wkh dgglwlrq ri wkh ETD uhvsrqvh1 Wkhvh uhvxowv

ohg xv wr eholhyh wkdw wkh ETD pd| eh d xvhixo wrro wr ydolgdwh dqg dgmxvw OIV
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hvwlpdwhv1

61 Wkh edvlf txhvwlrq dssurdfk lq wkh Gxwfk OIV

6141 Wkh vdpsoh ghvljq ri wkh ETD slorw

Wkh edvlf txhvwlrq dssurdfk kdv ehhq dssolhg lq wkh slorw wr wzr jurxsv1 Wkh

�uvw jurxs lv wkh frqwuro jurxs1 Wklv iuhvk vdpsoh frqvlvwv ri 4333 shuvrqv1 Wkh

vhfrqg jurxs lv d vdpsoh ri qrq0uhvsrqghqwv ri wkh uhjxodu OIV dqg frqvlvwv ri

;86 shuvrqv1 Wkh ghvljq dqg txhvwlrqqdluh zhuh h{dfwo| wkh vdph iru erwk jurxsv1

Lq wklv sdshu zh irfxv rq wkh frqwuro jurxs1 Wkh vdpsoh ri qrq0uhvsrqghqwv wkdw

uhfhlyhg wkh ETD dw wkh vdph wlph zloo eh wkh wrslf ri d iruwkfrplqj sdshu1

Wkh vdpsoh ri wkh frqwuro jurxs iroorzv wr d odujh h{whqw wkh ghvljq ri wkh

OIV1 Wkh OIV lv d wzr0vwdjh vdpsoh zlwk pxqlflsdolwlhv dv sulpdu| vdpsolqj

xqlwv dqg dguhvvhv dv vhfrqgdu| vdpsolqj xqlwv1 Hyhu| krxvhkrog rq d vdpsohg

dgguhvv/ xs wr d pd{lpxp ri ; krxvhkrogv/ lv dvnhg wr fr0rshudwh lq wkh vxuyh|1

Zlwklq hdfk krxvhkrog/ doo shuvrqv ri 48 |hduv dqg roghu duh holjleoh1 Lq wkh ETD

d wklug vwdjh lv dgghg wr wkh ghvljq/ d udqgrp vhohfwlrq surfhgxuh zdv dssolhg

wr vhohfw rqh vlqjoh shuvrq zlwklq wkh dgguhvv1 Rqo| wklv shuvrq kdv wr dqvzhu

wkh edvlf txhvwlrqv/ qdpho| wkh shuvrq wkdw lv wkh qh{w wr kdyh lwv eluwkgd|1 Zh

ghflghg wr dvn rqo| rqh shuvrq lq wkh ETD ehfdxvh zh ihduhg wkdw rwkhuzlvh wkh

pdlq dujxphqw ri wkh ETD/ orz uhvsrqvh exughq/ zrxog qrw krog dq|pruh1 Li zh

zrxog dvn wkh zkroh krxvhkrog/ wkhq zh h{shfwhg wklv zrxog vhulrxvo| d�hfw wkh

uhvsrqvh udwh lq wkh ETD1 Wkh zlwklq0krxvhkrog uhvsrqghqw vhohfwlrq phwkrg lv

ghvfulehg lq ¢6161 Zh kdyh wr uhpdun wkdw zh vhohfw d vlqjoh shuvrq dovr lq fdvh

wkhuh duh pxowlsoh krxvhkrogv olylqj dw wkh dgguhvv1

Wkh prvw lpsruwdqw yduldeoh lq wkh OIV lv wkh hpsor|phqw vlwxdwlrq1 Vlqfh

gl�huhqw shuvrqv pd| kdyh gl�huhqw shufhswlrqv ri hpsor|phqw/ zh fdqqrw vlpso|

dvn wkhp derxw wkhlu rzq hpsor|phqw vlwxdwlrq1 Wkdw zrxog surylgh xv zlwk

dpeljxrxv gdwd1 Wr hvwdeolvk wkh hpsor|phqw vlwxdwlrq/ Vwdwlvwlfv Qhwkhuodqgv

kdv lwv rzq gh�qlwlrq zklfk lqyroyhv mre vhdufk dfwlylwlhv/ wkh ghvluhg qxpehu ri

zrunlqj krxuv dqg wkh dydlodelolw| wr vwduw d mre1 D vhulhv ri txhvwlrqv lv dvnhg wr

ghwhuplqh wkh ydoxh ri wkh hpsor|phqw vwdwxv1 Wklv phdqv wkdw zh fdqqrw wdnh
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d vlqjoh edvlf txhvwlrq iurp wkh OIV txhvwlrqqdluh lq rughu wr revhuyh wkh hp0

sor|phqw ru xqhpsor|phqw1 Lq vhfwlrq 615 zh ghvfuleh wkh vhw ri edvlf txhvwlrqv

wkdw zh kdyh xvhg lq wkh ETD wr ghwhuplqh wkh hpsor|phqw vlwxdwlrq1

Wkh gdwd froohfwlrq ghvljq ri wkh ETD lv pl{hg0prgh1 Dgguhvvhv iru zklfk

d olvwhg/ odqg0olqh whohskrqh qxpehu frxog eh irxqg zhuh dssurdfkhg e| FDWL1

Dgguhvvhv iru zklfk vxfk d olqn frxog qrw eh hvwdeolvkhg zhuh dssurdfkhg e|

d frpelqdwlrq ri d sdshu txhvwlrqqdluh dqg d zhe txhvwlrqqdluh1 Dq dgydqfh

ohwwhu zlwk d sdshu txhvwlrqqdluh zdv vhqw wr wkh vhohfwhg dgguhvvhv/ dqg lq wkh

ohwwhu wkh vhohfwhg shuvrq lq wkh krxvhkrog zdv suhvhqwhg wkh fkrlfh wr �oo lq wkh

txhvwlrqv rq wkh lqwhuqhw +zhe txhvwlrqqlduh, ru wr uhwxuq wkh sdshu txhvwlrqqdluh

e| pdlo +qr vwdps qhhghg,1

Lq Wdeoh 6 wkh ghvljq ri wkh edvlf txhvwlrq dssurdfk lq wkh OIV lv vxppdu0

l}hg1 Dovr wkh OIV vdpsoh vl}h dqg uhvsrqvh udwhv duh jlyhq/ gl�huhqwldwhg wr

krxvhkrogv zlwk dqg zlwkrxw d olvwhg odqg0olqh skrqh1 Wkh OIV uhvsrqvh udwhv

fruuhvsrqg wr krxvhkrogv ri zklfk doo holjleoh phpehuv �oohg lq wkh txhvwlrqqdluh1

Lq wkh ETD rqo| rqh shuvrq lv vhohfwhg shu krxvhkrog1 Khqfh/ wkh ghqrplqdwruv

lq wkh ETD dqg OIV uhvsrqvh udwhv erwk frqvlvw ri krxvhkrogv1 Wkh OIV lv d

idfh0wr0idfh vxuyh|/ exw zh fdq duwl�fldoo| vsolw wkh vdpsoh lq wzr sduwv e| olqnlqj

wkh lqglfdwru iru d olvwhg skrqh qxpehu1

Wdeoh 61 Ghvljq ri wkh ETD lq wkh Gxwfk OIV1

Prgh Vdpsoh vl}h Uhvsrqvh udwh

Frqwuro jurxs Whohskrqh 99: ;3(

Sdshu ru zhe 666 58(

OIV Olvwhg skrqh 4346: 9;(

Qr olvwhg skrqh :<6< 88(

Wkh uhvsrqvh lq wkh sdshu dqg zhe jurxs lv orz1 Zh glg h{shfw wklv vlqfh

vhoi0dgplqlvwhuhg vxuyh|v lq jhqhudo kdyh orzhu uhvsrqvh udwhv wkdq lqwhuylhzhu0

dvvlvwhg vxuyh|v1 Dovr/ shuvrqv wkdw duh dssurdfkhg zlwk wklv frpelqhg yduldqw

gr qrw kdyh d olvwhg whohskrqh1 Zh nqrz iurp suhylrxv uhvhdufk/ h1j1 Vfkrxwhq

+5337,/ wkdw shuvrqv zlwkrxw d olvwhg whohskrqh sduwlflsdwh ohvv lq vxuyh|v1 Ixu0
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wkhupruh/ zh ghflghg qrw wr xvh uhplqghuv dv wklv zrxog frpsolfdwh wkh ghvljq ri

wkh ETD1 Dqrwkhu uhdvrq pd| eh wkdw wzr prghv zhuh r�huhg1 Jul!q/ Ilvfkhu

dqg Prujdq +5334, irxqg wkdw r�hulqj pxowlsoh prghv ri uhvsrqvh lq d pdlolqj

uhvxowhg lq d orzhu uhvsrqvh udwh1 Wkh| vxvshfw wkdw r�hulqj d prgh ri uhvsrqvh

rwkhu wkdq pdlo/ lq frpelqdwlrq zlwk d sdshu txhvwlrqqdluh/ frqwulexwhv wr d

euhdn lq wkh uhvsrqvh surfhvv dqg wkxv uhvxowv lq d orzhu ryhudoo uhvsrqvh udwh1

Wkh uhvsrqvh lq wkh whohskrqh jurxs ri wkh ETD lv frqvlghudeo| kljkhu wkdq lq

wkh OIV vdpsoh zlwk d olvwhg skrqh qxpehu1 Djdlq/ wklv lv qr vxusulvh dv wkh

txhvwlrqqdluh lv vxevwdqwldoo| vkruwhu dqg rqo| rqh shuvrq kdv wr uhvsrqg1

Wkhuh lv rqh sudfwlfdo sureohp dwwdfkhg wr wkh qh{w eluwkgd| vhohfwlrq lq wkh

whohskrqh jurxs ri wkh ETD1 Iru hdfk vdpsohg dgguhvv rqo| rqh skrqh qxpehu

lv vhohfwhg lq fdvh wkhuh lv pruh wkdq rqh olvwhg skrqh qxpehu1 Wklv lpsolhv

wkdw dw dgguhvvhv zlwk pxowlsoh krxvhkrogv zh pd| qrw �qg wkh shuvrq wkdw zh

lqwhqg wr vhohfw zkhqhyhu gl�huhqw krxvhkrogv kdyh gl�huhqw skrqh qxpehuv1 Lq

wkh dqdo|vhv zh ljqruh wklv sudfwlfdo sureohp dv rqo| lq d yhu| vpdoo sursruwlrq

ri wkh dgguhvvhv wklv rffxuhg1

6151 Edvlf Txhvwlrqv ri wkh OIV

Wkh wdujhw srsxodwlrq ri wkh OIV frqvlvwv ri shuvrqv djhg 48 wr 981 Khqfh/ doo

phpehuv ri d vhohfwhg krxvhkrog/ l1h1 d krxvhkrog rq d vhohfwhg dgguhvv/ wkdw idoo

zlwklq wklv udqjh duh holjleoh iru wkh OIV1 Iru wkhvh shuvrqv/ zh duh lqwhuhvwhg lq

wkhlu hpsor|phqw vlwxdwlrq1 Wkh gh�qlwlrq ri Vwdwlvwlfv Qhwkhuodqgv vwdwhv wkdw

d shuvrq idoov lq rqh ri wkh iroorzlqj wkuhh fdwhjrulhv=

41 Hpsor|hg

51 Xqhpsor|hg

61 Qrw d phpehu ri wkh zrunirufh

Zkhq shuvrqv kdyh d sdlg mre iru dw ohdvw 45 krxuv d zhhn/ wkh| idoo lqwr wkh

�uvw fdwhjru| dqg duh hpsor|hg dffruglqj wr wkh gh�qlwlrq ri Vwdwlvwlfv Qhwk0

huodqgv1 Zkhq wklv lv qrw wkh fdvh +shuvrqv wkdw kdyh d sdlg mre iru ohvv wkhq

45 krxuv d zhhn ru wkdw gr qrw kdyh d sdlg mre dw doo,/ lw kdv wr eh hvwdeolvkhg
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zkhwkhu ru qrw wkh| zrxog olnh wr kdyh d sdlg mre iru dw ohdvw 45 krxuv d zhhn1 Li

shuvrqv gr qrw zdqw wklv/ wkh| duh qrw frqvlghuhg wr eh d phpehu ri wkh zrun0

irufh srsxodwlrq1 Li shuvrqv gr zdqw wr kdyh d sdlg mre iru dw ohdvw 45 krxuv d

zhhn/ wkhuh duh wzr fulwhuld wr ghwhuplqh zkhwkhu wkh| ehorqj wr wkh zrunirufh

dqg duh wkxv xqhpsor|hg/ ru gr qrw ehorqj wr wkh zrunirufh1 Wkhvh fulwhuld

frqfhuq wkh mre vhdufk ehkdylrxu dqg wkh ohqjwk ri wlph ehiruh shuvrqv fdq vwduw

zrunlqj iru dw ohdvw 45 krxuv d zhhn1

Wkh �uvw fulwhulxp lv wkh mre vhdufk ehkdylrxu1 Li/ gxulqj wkh irxu zhhnv

sulru wr wkh vxuyh|/ shuvrqv kdyh xqghuwdnhq vrph dfwlylwlhv wr �qg d qhz mre

ru wr h{sdqg wkh zrunlqj krxuv wr dw ohdvw 45 krxuv d zhhn/ wklv lv frqvlghuhg

dv dfwlyh mre vhdufk1 Dovr/ zkhq wkh| kdyh ehhq dfwlyho| vhdufklqj lq wkh odvw

kdoi |hdu/ exw qrw gxulqj wkh irxu zhhnv sulru wr wkh vxuyh| ehfdxvh wkh| duh

dzdlwlqj wkh rxwfrph ri d mre lqwhuylhz/ wklv lv fodvvl�hg dv dq dfwlyh mre vhdufk1

Zkhq lw frphv wr dfwlyho| vhdufklqj iru d mre/ hyhq fkhfnlqj wkh qhzvsdshu iru

mre ydfdqflhv frxqwv1 Li d shuvrq lv qrw dfwlyho| vhdufklqj/ kh ru vkh lv uhjdughg

qrw wr eh d phpehu ri wkh zrunirufh1

Wkh vhfrqg fulwhulxp lv wkh dydlodelolw| iru d sdlg mre1 Lw lv ghwhuplqhg krz

pxfk wlph lw zloo wdnh ehiruh d shuvrq fdq dfwxdoo| vwduw d qhz ru dgglwlrqdo

mre1 Li wklv lv ohvv wkdq wzr zhhnv/ wkhq wkh shuvrq lv/ dffruglqj wr Vwdwlvwlfv

Qhwkhuodqgv/ xqhpsor|hg1 Li lw zloo wdnh ohvv wkdq wkuhh prqwkv ehiruh kh ru

vkh fdq vwduw/ wkhq lw ghshqgv rq wkh uhdvrq iru wklv1 Li lw lv gxh wr sduhqwdo

reoljdwlrqv/ krolgd|v ru looqhvv ru ehfdxvh ri wkh wlph qhhghg wr �qlvk d iruphu

mre +sdlg ru yroxqwdu|,/ wkhq shuvrqv duh dovr fodvvl�hg dv xqhpsor|hg1 Doo rwkhu

uhdvrqv/ olnh wlph qhhghg wr judgxdwh/ fdxvh shuvrqv wr eh fodvvl�hg dv qrw ehlqj

d phpehu ri wkh zrunirufh1

Shuvrqv pd| kdyh pruh wkdq rqh sdlg mre1 Iru wklv uhdvrq lq wkh OIV txhv0

wlrqqdluh uhvsrqghqwv duh dvnhg iru zrunlqj krxuv lq vhsdudwh mrev zlwk d pd{0

lpxp ri wkuhh mrev1 Wkh dqvzhuv iru wkh vhsdudwh mrev duh frpelqhg wr d vlqjoh

mre vwdwxv1

Khqfh/ wkhuh lv d qxpehu ri txhvwlrqv wkdw zh qhhg wr dvn lq rughu wr gh0

whuplqh wkh hpsor|phqw vlwxdwlrq dffruglqj wr wkh gh�qlwlrq1 Wkh edvlf txhv0

wlrqqdluh pxvw frqwdlq doo wkhvh txhvwlrqv wr ghulyh wkh yduldeoh ri lqwhuhvw ri

wkh OIV/ l1h1 wkh hpsor|phqw vlwxdwlrq1 Wkh OIV txhvwlrqqdluh vwduwv zlwk doo
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txhvwlrqv uhodwhg wr wkh ghulydwlrq ri wkh hpsor|phqw vwdwxv1 Wkh frqghqvhg

whohskrqh txhvwlrqqdluh zlwk edvlf txhvwlrqv lv lq idfw htxdo wr wkh �uvw eorfn ri

txhvwlrqv lq wkh OIV txhvwlrqqdluh1 Wklv lv iruwxqdwh dv lw pd| eh h{shfwhg wkdw

prgh h�hfwv duh ohvv olnho| zkhq txhvwlrqv duh dvnhg dw wkh vdph wlph1 Krz0

hyhu/ lq wkh sdshu dqg zhe yhuvlrqv ri wkh edvlf txhvwlrqv zh pdgh rqh pdmru

vlpsol�fdwlrq1 Zh gr qrw dvn iru wkh fkdudfwhulvwlfv ri pxowlsoh mrev exw iru wkh

fkdudfwhulvwlfv ri doo mrev wrjhwkhu1 Khqfh/ zh ohdyh lw wr wkh uhvsrqghqw wr frp0

elqh iru lqvwdqfh wkh zrunlqj krxuv lq fdvh kh ru vkh kdv pruh wkdq rqh mre1 Lw

zdv ghflghg wr qrw pdnh wklv glvwlqfwlrq lq wkh sdshu dqg zhe yhuvlrqv ehfdxvh

ri wkh frpsoh{ urxwlqj lw zrxog ohdg wr1 Wkh sdshu dqg zhe txhvwlrqqdluhv duh

vlplodu dqg fdq eh irxqg lq wkh Dsshqgl{1

Ghshqglqj rq wkh dfwxdo hpsor|phqw vlwxdwlrq/ shuvrqv zloo eh dvnhg dw prvw

43 txhvwlrqv1 Wkh txhvwlrqqdluh wdnhv ehwzhhq 4 dqg 6 plqxwhv1 Lqwhuylhzhuv

zhuh lqvwuxfwhg wr lqirup uhvsrqghqwv wkdw wkh txhvwlrqqdluh zrxog wdnh dssur{0

lpdwho| 5 plqxwhv wr dqvzhu1

6161 Wkh vhohfwlrq ri uhvsrqghqwv

Dv rssrvhg wr wkh uhjxodu Oderxu Irufh Vxuyh|/ zh glg qrw lqwhuylhz hyhu| shuvrq

rq d vhohfwhg dgguhvv lq wkh edvlf txhvwlrq dssurdfk1 Diwhu doo/ wkh prwlydwlrq

iru wkh dssolfdwlrq ri wkh ETD lv wr frqvlghudeo| orzhu wkh uhvsrqvh exughq wr

shuvxdgh shuvrqv wr sduwlflsdwh1 Dv d frqfhvvlrq wr wklv lghd/ zh ghflghg wr

udqgrpo| vhohfw rqh shuvrq zlwklq hdfk vhohfwhg dgguhvv1 Zh rqo| dvnhg iru wklv

shuvrqv frrshudwlrq dqg zh dovr doorzhg iru sur{|0lqwhuylhzlqj1

Wkh olwhudwxuh +Nlvk 4<7</ Vdoprq dqg Qlfkrov 4<;6/ Roghqglfn hw do1 4<;;/

Odyudndv hw do1 4<<7/ Elqvrq hw do1 5333 dqg Jd}ldqr 5338, lghqwl�hv vhyhudo

phwkrgv wr udqgrpo| vhohfw rqh shuvrq zlwklq d krxvhkrog1 Wkh pdlq remhfwlyh

ri wkhvh surfhgxuhv lv wr rewdlq d vdpsoh wkdw lv uhsuhvhqwdwlyh ri wkh wdujhw

srsxodwlrq ri wkh vxuyh|1 Krzhyhu/ uhfhqwo| Fodun dqg Vwhho +533:, glvfxvvhg

wkh vhohfwlrq ri uhvsrqghqwv zlwklq krxvhkrogv lq rughu wr ghulyh d pd{lpdo

dffxudf| dv shuvrqv zlwklq krxvhkrogv duh riwhq yhu| vlplodu zlwk uhvshfw wr

vxuyh| wrslfv1 Lq wkh ETD zh zdqwhg wr vhohfw d shuvrq dw udqgrp zlwklq d

krxvhkrog vr wkdw wkh vhohfwlrq grhv qrw d�hfw wkh frpsrvlwlrq ri wkh vdpsoh1
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Wkh prvw zlgho| nqrzq surfhgxuh lv wkh suredelolw| phwkrg iurp Nlvk +vhh

Nlvk +4<7<,,1 Khuh/ wkh lqwhuylhzhu kdv wr hqxphudwh doo wkh holjleoh phpehuv

ri wkh krxvhkrog edvhg rq jhqghu/ dqg zlwklq jhqghu/ rughuhg e| djh +|rxqj wr

rog,1 Wkh holjleoh krxvhkrog phpehuv duh odehoohg dffruglqj wr wklv rughulqj1 Li

wkhuh lv pruh wkdq rqh holjleoh phpehu/ wkh lqwhuylhzhu xvhv wkh vr0fdoohg Nlvk

julg wr udqgrpo| vhohfw rqh ri wkh phpehuv1 Wkh Nlvk julg lv d frqwlqjhqf| wdeoh

lq zklfk wkh krxvhkrog vl}h lv sorwwhg djdlqvw wkh krxvhkrog odeho wkdw lv wr eh

vhohfwhg1 Wkh vxuyh| rujdqlvdwlrq glvsrvhv ri d qxpehu ri vxfk wdeohv zklfk wkh|

udqgrpo| dwwdfk wr wkh txhvwlrqqdluhv ehiruh wkh| duh doorfdwhg wr lqwhuylhzhuv1

Dowhuqdwlyh txdvl0suredelolw| surfhgxuhv duh sursrvhg lq olwhudwxuh= wkh odvw

eluwkgd| phwkrg dqg wkh qh{w eluwkgd| phwkrg1 Wkh odvw eluwkgd| phwkrg vh0

ohfwv wkh holjleoh shuvrq zlwklq wkh krxvhkrog wkdw prvw uhfhqwo| kdg lwv eluwkgd|1

Olnhzlvh/ wkh qh{w eluwkgd| phwkrg frqvlvwv ri lqwhuylhzlqj wkh shuvrq zkr lv

wkh qh{w wr kdyh lwv eluwkgd|1

Edvhg rq wkh uhvhdufk e| Elqvrq hw do1 +5333, dqg Vdoprq dqg Qlfkrov +4<;6,/

zh ghflghg wr xvh wkh qh{w eluwkgd| phwkrg lq wkh ETD1 Lq wkh suh0qrwl�fdwlrq

ohwwhu iru wkh sdshu dqg zhe txhvwlrqqdluhv/ lw lv vwdwhg wkdw wkh txhvwlrqqdluh

kdv wr eh frpsohwhg e| vrphrqh ri 48 |hduv ru roghu/ dqg wkdw wklv shuvrq kdv wr

eh wkh qh{w wr kdyh lwv eluwkgd|1 Lq wkh whohskrqh yhuvlrq/ wkh lqwhuylhzhu vwdwhv

wkdw wkh txhvwlrqv kdyh wr eh dqvzhuhg e| +ru iru/ ehfdxvh sur{| lv doorzhg,

wkh shuvrq lq wkh krxvhkrog wkdw lv dw ohdvw 48 |hduv rog dqg wkdw kdv wkh qh{w

eluwkgd|1

Freehq dqg Vfkrxwhq +533:, lqyhvwljdwhg wkh qh{w eluwkgd| vhohfwlrq ri uh0

vsrqghqwv lq wkh ETD slorw1 Iru wklv sxusrvh wkh| olqnhg ydulrxv dgplqlvwudwlyh

gdwd wr wkh vdpsoh1 Iurp wkh pxqlflsdolw| uhjlvwhuv wkh eluwk gdwhv ri doo krxvh0

krog phpehuv duh olqnhg1 Wklv dx{loldu| lqirupdwlrq hqdeohv d fkhfn ri huurqhrxv

vhohfwlrqv1 Wkh| �qg wkdw iru wkh whohskrqh jurxs lq derxw 49( ri wkh fdvhv wkh

txhvwlrqqdluh zdv �oohg lq e| d phpehu ri wkh krxvhkrog rwkhu wkdq wkh lqwhqghg

uhvsrqghqw1 Krzhyhu/ wkh| frqfoxgh wkdw wkhuh lv qr hylghqfh wkdw wkh huuruv

duh uhodwhg wr dq| fkdudfwhulvwlf ri wkh krxvhkrog ru wkh uhvsrqghqw1 Wkh rqo|

h{fhswlrq lv wkh srvlwlrq lq wkh krxvhkrog1 Wkh| �qg wkdw lq fdvh wkh lqwhqghg

uhvsrqghqw lv d fklog/ wkhq pruh riwhq rqh ri wkh sduhqwv huurqhrxvo| dqvzhuhg

wkh txhvwlrqv1 Freehq dqg Vfkrxwhq +533:, glg qrw lqyhvwljdwh wkh vhohfwlrq lq
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wkh sdshu dqg zhe jurxsv ri wkh slorw dv wkh uhvsrqvh zdv yhu| orz/ ohdylqj wrr

ihz fdvhv wr gudz frqfoxvlrqv1

Lq wkh iroorzlqj zh zloo dvvxph wkdw wkh qh{w eluwkgd| vhohfwlrq grhv fdxvh

huuruv exw wkdw wkhvh huuruv duh udqgrp1 Frqvhtxhqwo|/ zh ylhz wkh vhohfwhg

uhvsrqghqwv dv d udqgrp vxevhw zlwk d vhohfwlrq suredelolw| wkdw lv htxdo wr rqh

ryhu wkh qxpehu ri holjleoh shuvrqv lq wkh krxvhkrog1

71 Prgh h�hfwv dqg wkh edvlf txhvwlrq dssurdfk

Wkh edvlf txhvwlrq dssurdfk vhuyhv wzr pdlq jrdov1 Wkh �uvw lv wr frpsduh wkh

prvw lpsruwdqw yduldeohv lq wkh vxuyh| iru uhvsrqghqwv dqg qrq0uhvsrqghqwv wr

ghwhfw dq| gl�huhqfhv1 Wkh vhfrqg lv wr xvh wkh h{wud lqirupdwlrq wr dgmxvw

iru wkhvh gl�huhqfhv/ zkhuh srvvleoh1 Krzhyhu/ lq rughu wr eh deoh wr pdnh d

frpsdulvrq dqg wr hpsor| wkh dgglwlrqdo uhvsrqvh/ zh qhhg wr dvvhvv zkhwkhu

wkhuh duh dq| prgh h�hfwv1 Wkh ghvljq ri wkh ETD pd| fdxvh dqvzhuv wr wkh

edvlf txhvwlrqv wr gl�hu iurp wkh dqvzhuv wr wkh fruuhvsrqglqj txhvwlrqv lq

wkh uhjxodu OIV1 Lq wkh ETD zh fdqqrw glvhqwdqjoh qrq0uhvsrqvh eldv iurp

prgh h�hfwv/ zklfk phdqv wkdw zh duh qrw deoh wr dwwulexwh revhuyhg gl�huhqfhv

ehwzhhq uhvsrqghqwv dqg qrq0uhvsrqghqwv wr vhohfwlyh qrq0uhvsrqvh1

Iru wklv uhdvrq/ wkh frqwuro vdpsoh zdv vhw xs dqg lqwhuylhzhg zlwk edvlf

txhvwlrqv rqo|1 Zh frpsduh wkh ETD uhvsrqvh wr wkh uhjxodu OIV uhvsrqvh wr

vhh li wkhuh duh dq| prgh h�hfwv1 Zh uhihu wr prgh h�hfwv dv wkh vxp ri doo huuruv

wkdw rffxu ehfdxvh ri d gl�huhqw lqwhuylhz prgh dqg wkh xvh ri wkh frqghqvhg

txhvwlrqqdluh zlwk edvlf txhvwlrqv1

7141 Dx{loldu| lqirupdwlrq dqg vdpsolqj ghvljq

Freehq dqg Vfkrxwhq +533:, vkrzhg wkdw wkhuh lv qr vwurqj hylghqfh wkdw wkh

qh{w eluwkgd| dssurdfk lq wkh ETD slorw uhvxowhg lq d qrq0udqgrp vhohfwlrq ri

uhvsrqghqwv zlwklq krxvhkrogv1 Zh zloo dvvxph wkdw wkh uhvsrqghqwv duh vhohfwhg

dw udqgrp zlwklq krxvhkrogv1

Zh zdqw wr lqyhvwljdwh zkhwkhu wkhuh lv d gl�huhqfh lq qrq0uhvsrqvh eldv

ehwzhhq wkh uhjxodu OIV dqvzhuv dqg wkh dqvzhuv rewdlqhg zlwk wkh ETD slorw1
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Iru d fruuhfw dqdo|vlv ri wkh revhuyhg gl�huhqfhv/ zh kdyh wr dffrxqw iru wkh

gl�huhqw lqfoxvlrq suredelolwlhv lq wkh wzr jurxsv1

Wkh gl�huhqfhv lq lqfoxvlrq suredelolwlhv duh gxh wr wkh qh{w eluwkgd| vhohf0

wlrq/ wr d jhrjudsklf ghsohwlrq ri wkh vdpsoh lq wkh OIV dqg gxh wr xqhtxdo

lqfoxvlrq suredelolwlhv iru djh jurxsv lq wkh OIV1 Lq wkh uhjxodu OIV/ hyhu|

krxvhkrog rq d vhohfwhg dgguhvv kdv wr sduwlflsdwh lq wkh vxuyh|1 Zlwklq hdfk

krxvhkrog/ doo wkh holjleoh phpehuv duh dvnhg wr sduwlflsdwh1 Khqfh/ wkh lqfox0

vlrq suredelolw| ri d shuvrq htxdov wkdw ri klv ru khu krxvhkrog1 Lq wkh ETD zh

udqgrpo| vhohfwhg rqo| rqh shuvrq zlwklq hdfk krxvhkrog1 Ixuwkhupruh/ lq wkh

uhjxodu OIV wkh vdpsoh kdv ehhq ghsohwhg iru vshfl�f uhjlrqv ri wkh Qhwkhuodqgv

dqg iru hoghuo| shuvrqv1 Zh kdyh wkh lqfoxvlrq suredelolwlhv iru wkh krxvhkrogv

lq wkh OIV1 Wkh lqfoxvlrq suredelolw| lq wkh ETD ghshqgv rq wkh qxpehu ri

shuvrqv olylqj rq wkh dgguhvv/ zklfk zh ghqrwh e| qshuv1 Wkh suredelolw| wkdw

d shuvrq lv vhohfwhg lq wkh vdpsoh lv wkxv htxdo wr 4@qshuv1

Zh kdyh d qxpehu ri edfnjurxqg fkdudfwhulvwlfv wkdw frph iurp vhyhudo uh0

jlvwhuv1 Wkhvh uhjlvwhuv wrjhwkhu irup wkh Vrfldo Vwdwlvwlfdo Gdwdedvh +lq Gxwfk=

Vrflddo Vwdwlvwlvfk Ehvwdqg ru VVE,1 Wdeoh 7 jlyhv dq ryhuylhz ri wkh dydlodeoh lq0

irupdwlrq iru wkh dqdo|vlv1 Wkh dx{loldu| yduldeohv frqvwlwxwh ghprjudsklf/ jhr0

judsklf dqg vrflr0hfrqrplf fkdudfwhulvwlfv rq wkh krxvhkrog ohyho1 Jhqghu/ djh

dqg hwkqlf edfnjurxqg duh lqglylgxdo fkdudfwhulvwlfv1 Wkhvh zhuh wudqviruphg

wr krxvhkrog fkdudfwhulvwlfv e| uhjduglqj wkh frpsrvlwlrq ri wkh krxvhkrog fruh/

l1h1 wkh khdg ri wkh krxvhkrog dqg wkh sduwqhu li suhvhqw1 Wkh *jhqghu* ri wkh

krxvhkrog zdv fodvvl�hg dv doo pdoh/ doo ihpdoh ru d pl{1 Wkh vdph zdv grqh iru

hwkqlf edfnjurxqg/ l1h1 doo qdwlyh/ doo Prurffdq/ hwf1 Wkh djh ri wkh krxvhkrog

zdv gh�qhg dv wkh dyhudjh djh ri wkh krxvhkrog fruh1 Wkh vdph zdv grqh iru

mrev dqg doorzdqfhv1 Zh djjuhjdwhg wkh lqglylgxdo lqglfdwruv lq wzr gl�huhqw

zd|v1 Zh frpsxwhg zkhwkhu dw ohdvw rqh phpehu kdv d mre ru doorzdqfh dqg

zh frpsxwhg wkh wrwdo qxpehu ri mrev dqg doorzdqfhv lq wkh krxvhkrog fruh1

Wkh dyhudjh krxvh ydoxh lv frpsxwhg dv wkh dyhudjh ryhu doo krxvhkrogv zlwk wkh

vdph }ls frgh1

Zh kdyh wr djjuhjdwh dx{loldu| yduldeohv wr wkh krxvhkrog ohyho ehfdxvh ri

wkh ghvljq ri wkh OIV dqg ETD slorw1 Lq wkh OIV qrq0uhvsrqvh lv olqnhg wr

wkh krxvhkrog1 Fohduo|/ wklv krogv lq fdvh qr frqwdfw zdv pdgh zlwk krxvhkrog1
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Krzhyhu/ lq fdvh ri d uhixvdo zh gr qrw nqrz zklfk phpehu ri wkh krxvhkrog

dfwxdoo| uhixvhg sduwlflsdwlrq1 Wkh dqdo|vlv ri qrq0uhvsrqvh wkxv frqfhuqv wkh

krxvhkrog1 Lq wkh ETD zh glg vhohfw rqo| rqh shuvrq/ exw wkh shuvrq lv vh0

ohfwhg diwhu frqwdfw lv pdgh dqg diwhu wkh krxvhkrog vwdwhv wkdw lw lv zloolqj wr

sduwlflsdwh1

Wdeoh 71 Dydlodeoh edfnjurxqg lqirupdwlrq1

Yduldeoh Fdwhjrulhv

Olvwhg skrqh qxpehu |hv/ qr

Xuedqlflw| yhu| vwurqj/ vwurqj/ prghudwh/ orz/ qrw

Sduw ri frxqwu| qruwk/ hdvw/ zhvw/ vrxwk

Surylqfh dqg odujh flwlhv 45 surylqfhv soxv Xwuhfkw/ Wkh Kdjxh/

Urwwhugdp dqg Dpvwhugdp

Jhqghu doo pdoh/ doo ihpdoh/ pdoh ) ihpdoh

Dyhudjh djh 48 0 67/ 68 0 87/ 88.

Hwkqlflw| Qdwlyh/ Pruurfdq/ Wxunlvk/ Vxulqdp2Gxwfk Dqwloohv/

rwkhu qrq0Zhvwhuq/ rwkhu Zhvwhuq/ pl{hg

Dyhudjh krxvhydoxh plvvlqj/ 3 0 83/ 83 0 :8/ 1 1 1 / 458 0 483/

+lq 4333*v ri Hxurv, 483 0 533/ 1 1 1 / 583 0 633/ 633 0 733/ A 733

W|sh ri krxvhkrog Vlqjoh/ xqpduulhg qr2f5/ pduulhg qr2f/ xqpduulhg z2f6/

pduulhg z2f/ vlqjoh sduhqw/ rwkhu/ pl{hg

Sdlg mre |hv/ qr

Vhoi0hpsor|hg |hv/ qr

Xqhpsor|phqw doorzdqfh |hv/ qr

Glvdelolw| doorzdqfh |hv/ qr

Vrfldo doorzdqfh |hv/ qr

FZL vxevfulswlrq |hv/ qr

Wkh gdwdvhw iru wkh uhjxodu OIV iru wkh shulrg Mxo| 5339 0 Rfwrehu 5339

frqvlvwv ri 69/<59 shuvrqv1 Wkh frqwuro vdpsoh frqvlvwv ri 4333 shuvrqv1 Zh

frpsduh wkh frpsrvlwlrq ri wkh OIV wr wkdw ri wkh frqwuro jurxs/ vhh Iljxuh 4/

e| hpsor|lqj wkh dx{loldu| lqirupdwlrq iurp wkh VVE1 Iru wkh frpsdulvrq ri wkh
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qrq0uhvsrqvh eldv/ zh uhvwulfw wkh dqdo|vlv wr wkh uhvsrqghqwv lq erwk gdwdvhwv/

vhh Iljxuh 51 Wkh uhvsrqghqwv lq wkh frqwuro jurxs dqg wkh OIV duh lqglfdwhg

e| wkh vkdghg duhdv1
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Iljxuh 41 Gdwd iru frpsdulvrq ri uhjxodu OIV uhvsrqvh dqg Edvlf Txhvwlrq

uhvsrqvh1

Zh/ �uvw/ frpsduh wkh fkdudfwhulvwlfv ehwzhhq wkh wzr gl�huhqw vdpsohv/ lq d

xqlyduldwh dqdo|vlv1 Vlqfh lqfoxvlrq suredelolwlhv duh gl�huhqw zh fdqqrw hpsor|

vwdqgdug vwdwlvwlfdo whvwv dqg prgho vhohfwlrq vwudwhjlhv1 Wkh whvw vwdwlvwlfv qhhg

wr eh dgmxvwhg iru wkh vdpsoh ghvljqv1 Lq vhfwlrq 715 zh vwduw zlwk xqlyduldwh

dqdo|vhv1 Qh{w/ zh frpsduh wkh fkdudfwhulvwlfv pxowlyduldwho| lq vhfwlrq 7161

Lq erwk dqdo|vhv zh frpsduh wkh fkdudfwhulvwlfv iru wkh uhvsrqghqwv lq wkh

uhjxodu OIV wr wkh uhvsrqghqwv lq wkh frqwuro vdpsoh1 Ehfdxvh zh �qg d odujh

gl�huhqfh lq uhvsrqvh udwhv iru wkh sdshu dqg zhe jurxsv dqg wkh whohskrqh

jurxsv/ zh dovr lqyhvwljdwh gl�huhqfhv iru uhvsrqghqwv zlwk d olvwhg odqg0olqh

skrqh1
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Iljxuh 51 Edfnjurxqg fkdudfwhulvwlfv olqnhg wr wkh gdwd iru frpsdulvrq ri uh0

vsrqghqwv lq wkh uhjxodu OIV dqg wkh frqwuro vdpsoh1

7151 Xqlyduldwh dqdo|vlv ri uhvsrqvh

Lq wklv vhfwlrq/ zh frpsduh wkh fkdudfwhulvwlfv iru uhvsrqghqwv lq wkh frqwuro

vdpsoh dqg wkh uhjxodu OIV +vhh Iljxuh 5,1 Iru wkh yduldeohv lq Wdeoh 7/ zh

frpsduh wkh glvwulexwlrq ri wkh fdwhjrulhv ryhu wkh uhvsrqghqwv1 Zh whvw iru d

gl�huhqfh xvlqj wkh Zdog vwdwlvwlf dgmxvwhg iru xqhtxdo lqfoxvlrq suredelolwlhv/

vhh Udr dqg Vfrww +4<;7,1 Wklv whvw vwdwlvwlf lv dydlodeoh lq vwdqgdug vwdwlvwlfdo

vriwzduh1 Wkh qxoo k|srwkhvlv ri wklv whvw lv wkdw wkh glvwulexwlrq ri wkh fkdu0

dfwhulvwlfv ryhu erwk vdpsohv lv lqghshqghqw1 Xqghu wkh qxoo k|srwkhvlv/ wkh

Zdog vwdwlvwlf kdv d I+u/ t, glvwulexwlrq/ zkhuh u ghqrwhv wkh qxpehu ri iuhh

sdudphwhuv plqxv 4 dqg t wkh qxpehu ri revhuydwlrqv plqxv wkh qxpehu ri iuhh

sdudphwhuv1 Zh fkrrvh � @ 3=381

Zh �uvw frpsduh gdwd iru doo wkh uhvsrqghqwv/ dv glvsod|hg lq Iljxuh 51 Wkh

rqo| yduldeohv zkhuh d vljql�fdqw gl�huhqfh lv ghwhfwhg/ duh whohskrqh rzqhuvkls

dqg zkhwkhu wkh krxvhkrog uhfhlyhg dq xqhpsor|phqw doorzdqfh1 Vhh Wdeoh

81 Gxh wr wkh gl�huhqfh lq gdwd froohfwlrq prgh/ wkh shufhqwdjh ri uhvsrqvh lv

yhu| gl�huhqw lq wkh frqwuro vdpsoh zkhq gl�huhqwldwlqj zlwk uhvshfw wr whohskrqh
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rzqhuvkls/ vhh Wdeoh 61 Shuvrqv zlwk d olvwhg whohskrqh duh dssurdfkhg e| FDWL/

dq lqwhuylhzhu0dvvlvwhg gdwd froohfwlrq prgh1 Wkh rwkhu shuvrqv duh dssurdfkhg

e| d frpelqdwlrq ri sdshu0 dqg zhe0txhvwlrqqdluhv1 Dv d uhvxow ri wkh orz

uhvsrqvh udwhv wr wkh sdshu dqg zhe txhvwlrqqdluhv/ wkh frpsrvlwlrq ri whohskrqh

rzqhuvkls lv vhulrxvo| d�hfwhg e| wkh ETD ghvljq1 Zh kdyh qr jrrg h{sodqdwlrq/

krzhyhu/ iru wkh revhuyhg gl�huhqfh lq hpsor|phqw doorzdqfhv1 Lw pd| eh uhodwhg

wr wkh srsxodwlrq fryhudjh ri wkh lqwhuylhz prghv1

Wdeoh 81 Xqlyduldwh dqdo|vlv ri ETD dqg OIV uhvsrqvh

Yduldeoh Uhjxodu OIV Frqwuro vdpsoh s0ydoxh

Whohskrqh 313333

|hv 9:14( ;:19(

qr 651<( 4517(

Xqhpsor|phqw doorzdqfh 31338:

|hv 4614( ;1<(

qr ;:13( <414(

Edvhg rq wkh �qglqjv/ zh ghflghg wr frqwlqxh wkh dqdo|vlv frpsdulqj rqo|

wkrvh uhvsrqghqwv wkdw glvsrvh ri d olvwhg whohskrqh dqg frxog eh frqwdfwhg e|

FDWL1 Vhh Iljxuh 61

Wkh zhljkwhg uhvsrqvh sursruwlrqv lq ETD dqg OIV iru wkh ydulrxv dx{loldu|

yduldeohv duh glvsod|hg lq Wdeohv 9/ :/ ; dqg <1 Iru hdfk yduldeoh wkh s0ydoxh

fruuhvsrqglqj wr wkh Zdog vwdwlvwlf lv dovr jlyhq1 Wkh sursruwlrqv duh uhvwulfwhg

wr wkh whohskrqh jurxs ri wkh ETD dqg wkh krxvhkrogv zlwk d olvwhg skrqh

qxpehu lq wkh OIV1

Wkh yduldeohv iru zklfk d s0ydoxh ? 3/38 kdv ehhq irxqg duh= w|sh ri krxvhkrog/

xqhpsor|phqw doorzdqfh dqg vrfldo doorzdqfh1 Wkhuh duh pruh shuvrqv zlwk

dq xqhpsor|phqw doorzdqfh lq wkh frqwuro vdpsoh/ dv zhoo dv pruh shuvrqv zlwk

vrfldo doorzdqfh1 Dovr/ wkhuh duh pruh shuvrqv wkdw duh qrw pduulhg lq wkh frqwuro

vdpsoh/ dqg wkh shufhqwdjh ri dgguhvvhv zkhuh pruh wkdq rqh w|sh ri krxvhkrog

lv suhvhqw lv kljkhu lq wkh frqwuro vdpsoh wkdq lq wkh uhjxodu OIV1 Zlwk uhvshfw

wr wkhvh yduldeohv/ zh kdyh wr frqfoxgh wkdw wkh uhvsrqvh rewdlqhg e| wkh edvlf
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Iljxuh 61 Edfnjurxqg fkdudfwhulvwlfv iru uhvsrqghqwv lq wkh uhjxodu OIV dqg wkh

frqwuro vdpsoh zlwk d whohskrqh1

txhvwlrq dssurdfk lq wkh frqwuro vdpsoh lv glvwlqfw iurp wkh uhvsrqvh rewdlqhg

lq wkh uhjxodu OIV1 Wr ydolgdwh wkhvh �qglqjv/ lq wkh qh{w vhfwlrq zh shuirup d

pxowlyduldwh dqdo|vlv1

7161 Pxowlyduldwh dqdo|vlv ri uhvsrqvh

Edvhg rq wkh xqlyduldwh dqdo|vlv lq wkh suhylrxv vhfwlrq/ wkhuh duh lqglfdwlrqv

wkdw wkh frpsrvlwlrq ri wkh uhvsrqvh lq wkh frqwuro vdpsoh lv gl�huhqw iurp wkdw

ri wkh uhjxodu OIV zlwk uhvshfw wr w|sh ri krxvhkrog/ xqhpsor|phqw doorzdqfh

dqg vrfldo doorzdqfh1 Wr ydolgdwh wkhvh �qglqjv zh �w d pxowlyduldwh prgho wr

h{sodlq wkh gl�huhqfhv ehwzhhq wkh frpsrvlwlrqv ri wkh ETD dqg OIV uhvsrqvh

jurxsv1

Iru wkh dqdo|vlv/ zh frpelqh doo wkh uhvsrqghqwv gdwd dqg dwwdfk zhljkwv

dffruglqj wr wkh vdpsolqj ghvljqv ri wkh OIV dqg wkh frqwuro vdpsoh1 Qh{w/

zh gh�qh wkh yduldeoh OIVl wkdw lqglfdwhv iru shuvrq l @ 4> = = = >Q zkhwkhu wklv
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shuvrq uhvsrqghg lq wkh uhjxodu OIV/ OIVl @ 4/ ru lq wkh ETD/ OIVl @ 31 Vr/

OIVl @

;?
= 4 li shuvrq l lv d uhvsrqghqw lq wkh OIV

3 li shuvrq l lv d uhvsrqghqw lq wkh ETD

Wklv yduldeoh irupv wkh lqsxw wr d zhljkwhg orjlvwlf uhjuhvvlrq1

Wkh orjlvwlf uhjuhvvlrq prghov wkh suredelolw| wkdw d shuvrq lv d uhvsrqghqw

lq wkh OIV/ jlyhq wkdw khu ru vkh lv d uhvsrqghqw lq hlwkhu wkh OIV ru wkh ETD1

E| xvlqj zhljkwv zh dgmxvw iru wkh xqhtxdo lqfoxvlrq suredelolwlhv lq wkh wzr

vdpsohv1 Li uhvsrqvh suredelolwlhv duh wkh vdph iru wkh OIV dqg ETD/ wkhq wkh

prgho h{sodlqv wkh gl�huhqfh lq wkh qxpehu ri vdpsohg dgguhvvhv lq wkh ETD

dqg OIV1 Fohduo|/ wklv gl�huhqfh lv lqghshqghqw ri dq| edfnjurxqg fkdudfwhu0

lvwlf1 Khqfh/ lq wkdw fdvh lw vx!fhv wr lqfrusrudwh dq lqwhufhsw lq wkh orjlvwlf

uhjuhvvlrq1 Ri frxuvh/ zh nqrz wkdw wkh uhvsrqvh suredelolwlhv duh gl�huhqw iru

wkh OIV dqg ETD1 Krzhyhu/ li wkh uhvsrqvh suredelolwlhv duh wkh vdph zlwklq

wkh OIV dqg dovr zlwklq wkh ETD/ wkhq djdlq d orjlvwlf uhjuhvvlrq prgho zlwk dq

lqwhufhsw lv vx!flhqw1 Dv d frqvhtxhqfh/ li dq| ri wkh edfnjurxqg fkdudfwhulvwlfv

lv lqfrusrudwhg lq wkh orjlvwlf uhjuhvvlrq/ wkhq lw phdqv wkdw wkh ETD dqg OIV

uhvsrqvh phfkdqlvpv duh gl�huhqw1 Wklv gl�huhqfh lv qrw mxvw lq ryhudoo ohyho ri

uhvsrqvh exw dovr uhodwlyh zlwklq gl�huhqw jurxsv lq wkh srsxodwlrq1 Wkh orjlvwlf

uhjuhvvlrq prgho srlqwv wr wkrvh jurxsv lq wkh srsxodwlrq wkdw kdyh d gl�huhqw

uhvsrqvh ehkdylru lq wkh OIV dqg ETD dssurdfkhv1

Zh iroorz wkh prgho vhohfwlrq vwudwhj| iurp eurdg wr vshfl�f/ l1h1 zh vwduw

zlwk d prgho frqwdlqlqj doo yduldeohv dqg vwhszlvh uhpryh yduldeohv xqwlo doo

yduldeohv jlyh d vljql�fdqw frqwulexwlrq1 Zh �wwhg d prgho wr wkh uhvsrqvh

lqglfdwru OIV iru uhvsrqvh lq wkh uhjxodu OIV/ OIVl @ 4/ dqg uhvsrqvh lq wkh

frqwuro vdpsoh/ OIVl @ 31 Wkh yduldeohv wkdw duh xvhg duh wkh vdph dv lq wkh

xqlyduldwh dqdo|vlv/ vhh Wdeoh 71 Zh xvhg wkh dgmxvwhg Zdog Vwdwlvwlf wr whvw wkh

mrlqw vljql�fdqfh ri wkh fdwhjrulfdo yduldeohv1 Wkh qxoo k|srwkhvlv ri wklv whvw

lv wkdw doo wkh frh!flhqwv ri wkh fdwhjrulhv ri d yduldeoh duh htxdo wr 3/ dqg wkh

yduldeoh wkxv lv lqvljql�fdqw1 Iroorzlqj wkh uhvxowv iru wkh xqlyduldwh dqod|vlv/ zh

�wwhg wkh prgho wr wkh uhvsrqghqwv wkdw glvsrvh ri d olvwhg odqg0olqh whohskrqh1

Vhh Iljxuh 61

Wkh uhvxowv iru wkh ixoo orjlvwlf uhjuhvvlrq prgho dqg wkh �qdo orjlvwlf uhjuhv0

vlrq prgho duh glvsod|hg lq Wdeoh 431 Lq wkh �qdo prgho/ rqo| wzr +vljql�fdqw,
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yduldeohv uhpdlq= glvdelolw| dqg vrfldo doorzdqfh1 Zlwk uhvshfw wr wkhvh wzr

yduldeohv/ wkh uhvsrqvh dprqjvw wkh whohskrqh0rzqhuv lq wkh frqwuro vdpsoh lv

vhohfwlyh frpsduhg wr wkh uhjxodu OIV1

Li zh dvvxph wkdw wkh uhvsrqvh phfkdqlvp lv Plvvlqj0dw0Udqgrp +PDU,/

wkhq zlwklq wkh vwudwd gh�qhg e| glvdelolw| dqg vrfldo doorzdqfh wkh krxvh0

krogv duh krprjhqhrxv1 Lq rwkhu zrugv lq wkrvh vwudwd uhvsrqghqwv dqg qrq0

uhvsrqghqwv fdqqrw eh glvwlqjxlvkhg iurp hdfk rwkhu1 Wklv dvvxpswlrq fdqqrw

eh whvwhg/ krzhyhu1 Wkh uhvsrqvh phfkdqlvp pd| eh Qrw0Plvvlqj0dw0Udqgrp

+QPDU, zlwk uhvshfw wr wkh pdlq vxuyh| wrslfv1 Zh/ krzhyhu/ xvhg dx{loldu|

yduldeohv wkdw duh forvho| uhodwhg wr hpsor|phqw olnh kdylqj dq xqhpsor|phqw

doorzdqfh/ kdylqj d sdlg mre dqg ehlqj vxevfulehg wr wkh FZL gdwdedvh1 Dv d

frqvhtxhqfh wkh lpsdfw ri wkh ghwdlohg hpsor|phqw vwdwxv rq qrq0uhvsrqvh huuru

lv uhgxfhg1

7171 Prgh h�hfwv

Lq wkh suhylrxv vhfwlrq/ zh frpsduhg edfnjurxqg fkdudfwhulvwlfv iru wkh uhjxodu

OIV uhvsrqghqwv dqg wkh uhvsrqghqwv lq wkh ETD1 Zh glg vr wr dvvhvv zkhwkhu

wkhuh zdv d gl�huhqfh lq uhvsrqvh sdwwhuqv ehwzhhq wkh wzr gl�huhqw dssurdfkhv1

Rqh ri wkh pdlq frqfoxvlrqv ri wkh uhvsrqvh dqdo|vlv/ lv wkdw wkh ghvljq ri wkh

ETD fdxvhg d euhdn lq wkh frpsrvlwlrq ri wkh uhvsrqghqwv zlwk uhvshfw wr

whohskrqh rzqhuvkls1 Wkh uhvsrqvh udwh lq wkh sdshu dqg zhe jurxs zdv yhu|

orz zklfk pdgh xv ghflgh wr qhjohfw wklv jurxs dqg uhvwulfw dwwhqwlrq wr wkh

whohskrqh jurxs1

Lq wklv vhfwlrq/ zh frpsduh wkh vxuyh| wdujhw yduldeoh iru wkh OIV= hp0

sor|phqw vwdwxv1 Wr dffrxqw iru wkh gl�huhqw uhvsrqvh sdwwhuqv/ zh shuirup

d +zhljkwhg, orjlvwlf uhjuhvvlrq dv h{sodlqhg lq wkh suhylrxv vhfwlrq1 Wkh gh0

shqghqw yduldeoh ri wkh uhjuhvvlrq lv wkh lqglfdwru OIV/ olnh lq wkh qrq0uhvsrqvh

dqdo|vlv lq wkh suhylrxv vhfwlrq1 Dv h{sodqdwru| yduldeohv zh lqfoxgh wkh ydul0

deohv glvdelolw| doorzdqfh dqg vrfldo doorzdqfh wr dffrxqw iru wkh qrq0uhvsrqvh

eldv/ dqg wkh wdujhw yduldeoh hpsor|phqw vlwxdwlrq1 Zh �uvw �wwhg wklv prgho

wr wkh uhvsrqghqwv lq erwk wkh OIV dqg wkh frqwuro vdpsoh wkdw kdyh d �{hg

odqg0olqh whohskrqh +Iljxuh 6,/ dqg wkhq zh xvhg wkh dgmxvwhg Zdog vwdwlvwlf wr

whvw iru wkh +mrlqw, vljql�fdqfh ri wkh fdwhjrulhv ri wkh yduldeohv1 Wkh uhvxowv duh
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glvsod|hg lq Wdeoh 441 Wkh yduldeohv glvdelolw| doorzdqfh dqg vrfldo doorzdqfh

duh lqfoxghg wr dgmxvw iru wkh gl�huhqfh lq uhvsrqvh sdwwhuq1

Iurp Wdeoh 44 zh fdq vhh wkdw wkh qxoo k|srwkhvlv ri lqghshqghqfh rq hpsor|0

phqw vwdwxv frqglwlrqdo rq uhfhlylqj d glvdelolw| dqg2ru vrfldo lv qrw dffhswhg/

l1h1 s A 3> 381 Wklv lpsolhv/ wkdw zh fdqqrw h{sodlq zkhwkhu shuvrqv zhuh d

uhvsrqghqw lq wkh uhjxodu OIV ru lq wkh ETD edvhg rq wkh dqvzhuv wr wkh vxuyh|

txhvwlrqv1 Iurp wklv �qglqj zh frqfoxgh wkdw wkhuh lv qr hylghqfh wkdw pry0

lqj wr d frqghqvhg txhvwlrqqdluh dqg d gl�huhqw lqwhuylhz prgh d�hfwhg wkh

hpsor|phqw vwdwxv1

81 Frqfoxvlrqv dqg glvfxvvlrq

Iurp Mxo| wr Rfwrehu 5338 Vwdwlvwlfv Qhwkhuodqgv frqgxfwhg d slorw zlwk edvlf

txhvwlrqv iru wkh Gxwfk OIV1 Wkh edvlf txhvwlrqv frqvlvwhg ri doo txhvwlrqv wkdw

duh qhfhvvdu| wr ghulyh wkh hpsor|phqw vwdwxv/ zklfk lv wkh pdlq vwdwlvwlf ri

wkh OIV1 Ghshqglqj rq wkh dfwxdo hpsor|phqw vwdwxv ri wkh uhvsrqghqw/ wkh

vwurqjo| frqghqvhg txhvwlrqqdluhv wrrn ehwzhhq 4 dqg 6 plqxwhv wr �oo lq1 Wkh

edvlf txhvwlrqv zhuh rqo| srvhg wr d vlqjoh shuvrq lq wkh krxvhkrog/ qdpho| wkh

shuvrq zkrvh eluwkgd| lv wkh �uvw wr frph1 Wkh edvlf txhvwlrqv zhuh �oohg lq e|

FDWL lq fdvh zh glvsrvhg ri d odqg0olqh skrqh qxpehu1 Doo krxvhkrogv zlwkrxw

d olvwhg qxpehu uhfhlyhg d ohwwhu zlwk d sdshu txhvwlrqqdluh dwwdfkhg dqg d orjlq

iru wkh zhevlwh wkdw frqwdlqhg d zhe yhuvlrq ri wkh txhvwlrqqdluh1 Dssur{lpdwho|

9:( ri wkh krxvhkrogv zdv doorfdwhg wr FDWL1

Wkh edvlf txhvwlrq dssurdfk zdv dssolhg erwk wr qrq0uhvsrqghqwv lq wkh OIV

dqg wr d qhz frqwuro jurxs1 Wkh dqdo|vlv ri wkh dgglwlrqdo uhvsrqvh iurp lqlwldo

qrq0uhvsrqghqwv zloo eh glvfxvvhg lq d gl�huhqw sdshu1 Khuh/ zh frqfhqwudwh

rq srvvleoh prgh h�hfwv1 D fkdqjh ri txhvwlrqqdluh dqg lqwhuylhz prgh riwhq

uhvxowv lq phdvxuhphqw huuruv/ zklfk duh xvxdoo| uhihuuhg wr dv d prgh h�hfwv1

Li zh gr qrw dvvhvv wkh lpsdfw ri prgh h�hfwv/ wkhq zh fdqqrw gudz dq| frqfox0

vlrqv derxw wkh lpsdfw ri qrq0uhvsrqvh huuru lq wkh OIV1 Wkh frqwuro jurxs zdv

hvwdeolvkhg iru wklv sxusrvh1 Wkh frqwuro jurxs frqvlvwhg ri d qhz vdpsoh rxw ri

wkh srsxodwlrq1

Lq dq hduolhu sdshu Freehq dqg Vfkrxwhq +533:, frqfoxghg wkdw wkh qh{w
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eluwkgd| vhohfwlrq ri shuvrqv zlwklq krxvhkrogv grhv qrw ohdg wr d vhohfwlyh jurxs

ri uhvsrqghqwv1 Lq wklv sdshu zh dvvxphg/ wkhuhiruh/ wkdw wkh vhohfwlrq surfhvv

grhv qrw d�hfw wkh frpsrvlwlrq ri wkh uhvsrqvh1

Zh lqyhvwljdwhg wkh lpsdfw ri prgh h�hfwv e| olqnlqj dx{loldu| yduldeohv iurp

ydulrxv dgplqlvwudwlyh vrxufhv1 Wkh dqdo|vlv zdv grqh lq wzr vwhsv1 Lq wkh �uvw

vwhs/ zh frpsduhg wkh frpsrvlwlrq ri wkh uhvsrqvh ri wkh frqwuro jurxs lq wkh

edvlf txhvwlrq dssurdfk wr wkdw ri wkh OIV1 Lq wklv frpsdulvrq zh orrnhg dw doo

dydlodeoh dx{loldu| yduldeohv erwk lq d xqlyduldwh dqg lq d pxowlyduldwh vhwwlqj1

Iurp wklv dqdo|vlv zh frqfoxghg wkdw wkh uhvsrqvh rqo| gl�huv zlwk uhvshfw wr

kdylqj d glvdelolw| doorzdqfh dqg kdylqj d vrfldo doorzdqfh1 Qh{w/ zh frpsduhg

wkh frpsrvlwlrq ri wkh uhvsrqvh zlwk uhvshfw wr wkh hpsor|phqw vwdwxv/ zklfk

zh fdq ghulyh iurp wkh edvlf txhvwlrqv1 Zh irxqg qr hylghqfh wkdw hpsor|phqw

vwdwxv lv d�hfwhg e| prgh h�hfwv1 Zlwklq vwudwd gh�qhg e| glvdelolw| dqg vrfldo

doorzdqfh zh irxqg qr vljql�fdqw gl�huhqfh ehwzhhq wkh edvlf txhvwlrq dssurdfk

dqg wkh OIV1

Zh kdyh wr pdnh wkuhh uhpdunv1 Iluvw/ zh rqo| frpsduhg wkh shuvrqv lq

krxvhkrogv zlwk d olvwhg odqg0olqh skrqh qxpehu1 Dv wkh uhvsrqvh udwh iru sdshu

dqg zhe txhvwlrqqdluhv zdv yhu| orz/ zh ghflghg qrw wr frpsduh wkh wrwdo vhw ri

uhvsrqghqwv1 Vhfrqg/ zh fdqqrw ixoo| glvhqwdqjoh prgh h�hfwv iurp qrq0uhvsrqvh

huuru1 Lw pd| eh wkdw zlwklq vwudwd wkh uhvsrqvh lv vhohfwlyh zlwk uhvshfw wr

hpsor|phqw vwdwxv1 Frqvhtxhqwo|/ zh gudz frqfoxvlrqv derxw wkh vxp ri prgh

h�hfwv dqg uhpdlqlqj qrq0uhvsrqvh huuru1 Dv zh hpsor|hg yduldeohv wkdw duh

forvho| uhodwhg wr hpsor|phqw/ zh frqmhfwxuh wkdw wkh uhpdlqlqj qrq0uhvsrqvh

huuru lv vpdoo1 Ixuwkhupruh/ wkhuh lv qr zd| wr ghfrpsrvh wkhvh huuruv lq sudfwlfh1

Li rqh zrxog ghflgh wr xvh wkh edvlf txhvwlrq dssurdfk wkhq lw lv dgylvdeoh wr

orrn dw wkh vxp ri erwk huuruv dv qrq0uhvsrqvh dgmxvwphqw phwkrgv rqo| fdoleudwh

dx{loldu| yduldeohv1 Wklug/ wkh vdpsoh vl}h ri wkh whohskrqh jurxs lq wkh edvlf

txhvwlrq dssurdfk zdv 99:/ zklfk lpsolhv wkdw frqfoxvlrqv qhhg wr eh gudzq

zlwk vrph fduh1

Krzhyhu/ nhhslqj wkhvh uhpdunv lq plqg/ zh frqfoxgh wkdw wkhuh lv qr hylg0

hqfh wkdw prgh h�hfwv d�hfwhg wkh dqvzhuv wr wkh edvlf txhvwlrqv lq wkh vwxg|1

Lq wkh dqdo|vlv ri wkh dssolfdwlrq ri wkh edvlf txhvwlrq dssurdfk wr wkh lqlwldo

OIV qrq0uhvsrqghqwv/ zh zloo dvvxph wkdw zh revhuyh gl�huhqfhv wkdw duh gxh
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wr qrq0uhvsrqvh huuru dorqh1
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Wdeoh 91 Xqlyduldwh dqdo|vlv whohskrqh uhvsrqghqwv +4,1

Yduldeoh Uhjxodu OIV Frqwuro vdpsoh s0ydoxh

Xuedqlflw| 313965

yhu| vwurqj 4914( 5413(

vwurqj 5419( 551;(

prghudwh 4<15( 4;18(

orz 5419( 4;13(

qrw 5418( 4<1:(

W|sh ri krxvhkrog 3133:<

vlqjoh 451:( 451:(

xqpduulhg qr2f 81:( 917(

pduulhg qr2f 5<14( 5917(

xqpduulhg z2f 61<( 813(

pduulhg z2f 741:( 6;19(

vlqjoh sduhqw 61:( 717(

rwkhu 316( 315(

pl{hg 51<( 916(

Sduw ri frxqwu| 31;6<3

qruwk :1<( ;17(

hdvw 491<( 4919(

vrxwk 5713( 5515(

zhvw 8416( 851;(
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Wdeoh :1 Xqlyduldwh dqdo|vlv whohskrqh uhvsrqghqwv +5,1

Yduldeoh Uhjxodu OIV Frqwuro vdpsoh s0ydoxh

Surylqfh dqg odujh flwlhv 315889

Jurqlqjhq 415( 515(

Iulhvodqg 916( 915(

Guhqwkh 318( 313(

Ryhulmvvho <1<( <1;(

Jhoghuodqg 91<( 91;(

Xwuhfkw <16( :19(

Qrrug0Kroodqg 4815( 4:14(

]xlg0Kroodqg 4913( 4717(

Qrrug0Eudedqw 4517( 4413(

Olpexuj 4419( 4415(

Dpvwhugdp 518( 715(

Urwwhugdp 614( 619(

Ghq Kddj 617( 616(

Xwuhfkw 41;( 51:(

Jhqghu +fruh, 31:33

doo pdoh 91;( :17(

doo ihpdoh 4413( 4314(

pdoh ) ihpdoh ;515( ;518(
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Wdeoh ;1 Xqlyduldwh dqdo|vlv whohskrqh uhvsrqghqwv +6,1

Yduldeoh Uhjxodu OIV Frqwuro vdpsoh s0ydoxh

Dyhudjh djh +fruh, 313974

48 0 67 4414( 471;(

68 0 87 7:1<( 7816(

88. 7413( 6<1<(

Hwkqlflw| +fruh, 317359

qdwlyh ;514( :<13(

Pruurfdq 315( 313(

Wxunlvk 316( 318(

Vxulqdp2Gxwfk Dqwloohv 317( 413(

rwkhu qrq0Zhvwhuq 616( 61:(

rwkhu Zhvwhuq 31;( 319(

pl{hg 4613( 4817(

Dyhudjh krxvhydoxh +srvwdo frgh, 31:65:

qrw dydlodeoh :19( :13(

? 83 31:( 317(

83 0 :8 813( 819(

:8 0 433 4414( 4419(

433 0 458 4818( 4:1<(

458 0 483 4;13( 4<16(

483 0 533 5615( 5517(

533 0 583 4317( <19(

583 0 633 716( 613(

633 0 733 615( 514(

A 733 414( 416(
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Wdeoh <1 Xqlyduldwh dqdo|vlv whohskrqh uhvsrqghqwv +7,1

Yduldeoh Uhjxodu OIV Frqwuro vdpsoh s0ydoxh

Sdlg mre +dgguhvv, 317369

|hv :318( :516(

qr 5<18( 5:1:(

Vhoi0hpsor|hg +dgguhvv, 316:;4

|hv 451<( 4718(

qr ;:14( ;818(

Glvdelolw| doorzdqfh 313667

|hv 4513( ;1:(

qr ;;13( <416(

Xqhpsor|phqw doorzdqfh 315696

|hv :15( ;1<(

qr <51;( <414(

Vrfldo doorzdqfh 313394

|hv 517( 719(

qr <:19( <817(

FZL vxevfulswlrq 31599<

|hv 441;( 461:(

qr ;;15( ;916(
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Wdeoh 431 Pxowlyduldwh dqdo|vlv whohskrqh uhvsrqghqwv1

Frpsohwh prgho Ilqdo prgho

Yduldeoh I0ydoxh s0ydoxh I0ydoxh s0ydoxh

Xuedqlflw| 31<< 317465

W|sh ri krxvhkrog 4164 3159;9

Sduw ri frxqwu| 41;8 313:5;

Surylqfh dqg odujh flwlhv 31<3 318589

Jhqghu +fruh, 41<< 314697

Dyhudjh djh +fruh, 417: 315634

Hwkqlflw| +fruh, 3187 31:756

Dyhudjh krxvhydoxh +srvwdo frgh, 318; 31;5;8

Sdlg mre +dgguhvv, 3146 31:4:9

Vhoi0hpsor|hg +dgguhvv, 4137 3163;5

Glvdelolw| doorzdqfh 61;6 313837 718; 313656

Xqhpsor|phqw doorzdqfh 418; 3153;9

Vrfldo doorzdqfh ;183 313368 :167 31339:

FZL vxevfulswlrq 31<8 31663;

Wdeoh 441 Phdvxuhphqw huuru dqdo|vlv1

Yduldeoh I0ydoxh s0ydoxh

Hpsor|phqw vlwxdwlrq 5155 3143;:

Glvdelolw| doorzdqfh 7133 313788

Vrfldo doorzdqfh ;1;6 313363
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Uhihuhqfhv

Ehwkohkhp/ M1J1/ Nhuvwhq/ K1P1S1 +4<;9,/ Zhunhq phw qrquhvsrqv/ Vwdwlvwlvfkh

Rqghu}rhnlqjhq P63/ FEV0sxeolndwlhv/ *v0Judyhqkdjh= Vwddwvxlwjhyhulm1

Elhphu/ S1S1/ O|ehuj/ O1H1 +5336,/ Lqwurgxfwlrq wr vxuyh| txdolw|/ Mrkq Zloh|

Vrqv/ Qhz \rup/ Q\/ XVD1

Elqvrq/ G1/ Fdqfkrod/ M1D1/ Fdwdqld/ M1D1 +5333,/ Udqgrp vhohfwlrq lq d qdwlrqdo

whohskrqh vxuyh|= d frpsdulvrq ri wkh Nlvk/ qh{w0eluwkgd|/ dqg odvw0eluwkgd|

phwkrgv/ Mrxuqdo ri R!fldo Vwdwlvwlfv/ 49/ 86 0 8<1

Eudnho/ M1 ydq ghq/ Uhqvvhq/ U1K1 +4<<;,/ D �hog h{shulphqw wr whvw h�hfwv ri dq

lqfhqwlyh dqg d frqghqvhg txhvwlrqqdluh rq uhvsrqvh udwhv lq wkh Qhwkhuodqgv

Ihuwlolw| dqg Idplo| Vxuyh|/ Uhvhdufk lq R!fldo Vwdwlvwlfv/ 6/ 88 0 961

Fodun/ U1J1/ Vwhho/ G1J1 +533:,/ Vdpsolqj zlwklq krxvhkrog vxuyh|v/ Mrxuqdo ri

wkh Ur|do Vwdwlvwlfdo Vrflhw| D/ 4:3/ 96 0 ;51

Freehq/ I1/ Vfkrxwhq/ E1 +533:,/ Duh |rx wkh qh{w wr kdyh |rxu eluwkgd|B

Frqjudwxodwlrqv= \rx pd| dqvzhu vrph txhvwlrqv$/ ESD GPY0533:03403<0

IFEQ/ FEV/ Yrruexuj1

Jd}ldqr/ F1 +5338,/ Frpsdudwlyh dqdo|vlv ri zlwklq0krxvhkrog uhvsrqghqw vhohf0

wlrq whfkqltxhv/ Sxeolf Rslqlrq Txduwhuo|/ 9</ 457 0 48:

Jrru/ D1 ydq/ Jrru/ K1 ydq +5336,/ Gh euxlneddukhlg ydq gh Phwkrgh ydq gh

Fhqwudoh Yuddj yrru khw ydvwvwhoohq ydq qrq0uhvsrqvyhuwhnhqlqjhq= ylhu hp0

slulvfkh whvwv/ Vrflrorjlvfkh Jlgv/ 83/ 6:; 0 6<41

Jul!q/ G1K1/ Ilvfkhu G1S1/ Prujdq/ P1W1 +5334,/ Whvwlqj dq lqwhuqhw uhvsrqvh

rswlrq iru wkh dphulfdq frppxqlw| vxuyh|/ Sdshu suhvhqwhg dw wkh dqqxdo

frqihuhqfh ri wkh DDSRU/ Prqwuhdo/ Txhehf/ Fdqdgd1

Juryhv/ U1P1 +4<;<,/ Vxuyh| huuruv dqg vxuyh| frvwv/ Mrkq Zloh| Vrqv/ Qhz

\rup/ Q\/ XVD1
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Nhuvwhq/ K1P1S1/ Ehwkohkhp/ M1J1 +4<;7,/ H{sorulqj dqg uhgxflqj wkh qrq0

uhvsrqvh eldv e| dvnlqj wkh edvlf txhvwlrq/ ESD 95:0;70P4/ FEV/ Yrruexuj1

Nlvk/ O1 +4<7<,/ D surfhgxuh iru remhfwlyh uhvsrqghqw vhohfwlrq zlwklq wkh krxvh0

krog/ Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ 77/ 57:/ 6;3 0 6;:1

Nlvk/ O1 +4<98,/ Vxuyh| Vdpsolqj/ Mrkq Zloh| Vrqv/ Qhz \rup/ Q\/ XVD1

Odyudndv/ S1M1/ Vwdvq|/ H1D1/ Kdusxghu/ E1 +5333,/ D ixuwkhu lqyhvwljdwlrq ri wkh

odvw0eluwkgd| uhvsrqghqw vhohfwlrq phwkrg dqg zlwklq0xqlw fryhudjh huuru/

Surfhhglqjv ri wkh Vxuyh| Uhvhdufk Phwkrgv Vhfwlrq/ Dphulfdq Vwdwlvwlfdo

Dvvrfldwlrq1

Olqg/ N1/ Olqn/ P1/ Roghqglfn/ U1 +5333,/ D frpsdulvrq ri wkh dffxudf| ri

wkh Odvw Eluwkgd| yhuvxv wkh Qh{w Eluwkgd| phwkrgv iru udqgrp vhohfwlrq ri

krxvhkrog uhvsrqghqwv/ Surfhhglqjv ri wkh Vxuyh| Uhvhdufk Phwkrgv Vhfwlrq/

Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq1

O|qq/ S1 +5336,/ SHGDNVL= Phwkrgrorj| iru froohfwlqj gdwd derxw vxuyh| qrq0

uhvsrqghqwv/ Txdolw| ) Txdqwlw|/ 6:/ 56< 0 5941

Roghqglfn/ U1Z1/ Elvkrs/ J1I1/ Vruhqvrq/ V1E1/ Wxfkidehu/ D1M1 +4<;;,/ D frp0

sdulvrq ri wkh Nlvk dqg Odvw Eluwkgd| Phwkrgv ri uhvsrqghqw vhohfwlrq lq

whohskrqh vxuyh|v/ Mrxuqdo ri R!fldo Vwdwlvwlfv/ 7/ 63: 0 64;1

Udr/ M1Q1N1/ Vfrww/ D1M1 +4<;7,/ Rq fkl0vtxduhg whvwv iru pxowlzd| frqwlqjhqf|

wdeohv zlwk fhoo sursruwlrqv hvwlpdwhg iurp vxuyh| gdwd/ Dqqdodv ri Vwdwlvwlfv/

45/ 79 0 931

Vdoprq/ F1W1/ Qlfkrov/ M1V1 +4<;6,/ Wkh qh{w0eluwkgd| phwkrg ri uhvsrqghqw

vhohfwlrq/ Sxeolf Rslqlrq Txduwhuo|/ 7:/ 5:3 0 5:91

Vfkrxwhq/ E1 +5337,/ Dgmxvwphqw iru eldv lq wkh Lqwhjudwhg Vxuyh| rq Krxvhkrog

Olylqj Frqglwlrqv +SROV, 4<<;/ Glvfxvvlrq sdshu 37334/ FEV/ Yrruexuj1

Vwrrs/ L1 +5338,/ Wkh kxqw iru wkh odvw uhvsrqghqw/ SkG0wkhvlv/ Xqlyhuvlw| ri

Xwuhfkw1

Yrrjw/ U1 +5337,/ L*p qrw lqwhuhvwhg1 Qrquhvsrqvh eldv/ uhvsrqvh eldv dqg vwlp0

xoxv h�hfwv lq hohfwlrq uhvhdufk/ SkG0wkhvlv/ Xqlyhuvlw| ri Dpvwhugdp1
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DSSHQGL[

41 Gr |rx fxuuhqwo| kdyh d sdlg mreB +Dovr 4 krxu d zhhn ru d vkruw shulrg

frxqw/ dv zhoo dv iuhhodqfh zrun, 0 \hv= Jr wr txhvwlrq 5 0 Qr= Jr wr txhvwlrq 9

51 Duh |rx hpsor|hg ru vhoi0hpsor|hgB +Lq fdvh |rx kdyh pruh wkdq rqh hp0

sor|phqw/ sohdvh dqvzhu wkh txhvwlrq iru wkh hpsor|phqw zlwk wkh pd{lpxp ri

zrunlqj krxuv, 0 Hpsor|hg= Jr wr txhvwlrq 6 0 Vhoi0hpsor|hg= Jr wr txhvwlrq 7

61 Gr |rx fxuuhqwo| kdyh d shupdqhqw dssrlqwphqwB 0 \hv 0 Sduwldoo| 0 Qr

71 Krz pdq| krxuv gr |rx zrun rq dyhudjhB

1111 krxuv shu zhhn

81 Gr |rx fxuuhqwo| zdqw wr zrun pruh krxuv wkdq |rx gr qrz/ srvvleo| lq d

qhz dssrlqwphqwB 0 \hv= Jr wr txhvwlrq 43 0 Qr= Hqg ri txhvwlrqqdluh

91 Gr |rx fxuuhqwo| zdqw wr kdyh d sdlg mreB +Dovr 4 krxu d zhhn ru d vkruw

shulrg frxqw/ dv zhoo dv iuhhodqfh zrun, 0 \hv= Jr wr txhvwlrq ; 0 Qr= Jr wr

txhvwlrq : 0 L zdqw wr exw fdqqrw= Jr wr txhvwlrq :

:1 Zkdw lv wkh pdlq uhdvrq wkdw |rx fxuuhqwo| fdqqrw dffhsw d sdlg mreB 0

Fduh iru idplo|2krxvhkrog= Hqg ri txhvwlrqqdluh 0 Hgxfdwlrq ru vwxg|= Hqg ri

txhvwlrqqdluh 0 Uhwluhphqw ru djh= Hqg ri txhvwlrqqdluh 0 Looqhvv/ glvdelolw| ru

edg khdowk= Hqg ri txhvwlrqqdluh 0 Rwkhu uhdvrq= Hqg ri txhvwlrqqdluh

;1 Dw zkdw qrwlfh fdq |rx vwduw wkh qhz mreB 0 Zlwklq 5 zhhnv= Jr wr txhvwlrq

43 0 Ehwzhhq 5 zhhnv dqg 6 prqwkv= Jr wr txhvwlrq < 0 Ehwzhhq 6 dqg 9 prqwkv=

Jr wr txhvwlrq < 0 Pruh wkdq 9 prqwkv= Jr wr txhvwlrq <

<1 Gr |rx qhhg wlph wr �qlvk dfwlylwlhv uhodwhg wr=B 0 Yroxqwhhu zrun 0 Hgxfdwlrq

ru vwxg| 0 Fklog fduh 0 Looqhvv 0 Ydfdwlrq 0 Rwkhu uhdvrq

431 Krz pdq| krxuv gr |rx zdqw wr zrunB

1111 krxuv shu zhhn

441 Glg |rx xqghuwdnh dq| dfwlylwlhv ryhu wkh odvw 7 zhhnv wr �qg d mreB +Uhdglqj

dggv lq d sdshu douhdg| frxqwv, 0 \hv 0 Qr

451 Krz pdq| prqwkv kdyh |rx ehhq orrnlqj iru d mreB

1111 prqwkv
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