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4 Lqwurgxfwlrq4

Wklv sdshu lv frqfhuqhg zlwk wkh glvwlqfwlrq ehwzhhq �up0vshfl�f kxpdq fdslwdo dqg

jhqhudo kxpdq fdslwdo1 Dffruglqj wr Ehfnhu +4<97, �up0vshfl�f kxpdq fdslwdo lv e| ghi0

lqlwlrq qrw xvhixo wr wkh �up ru wkh zrunhu rxwvlgh wkhlu uhodwlrqvkls/ zkhuhdv jhqhudo

kxpdq fdslwdo lqfuhdvhv surgxfwlylw| ri wkh zrunhu lq pdq| �upv1 Lq hpslulfdo vwxglhv

�up0vshfl�f kxpdq fdslwdo lv doprvw dozd|v phdvxuhg e| wkh zrunhuv whqxuh dw wkh fxu0

uhqw hpsor|hu/ dqg d vxevwdqwldo olwhudwxuh kdyh irxqg odujh uhwxuqv wr whqxuh wkdw duh

riwhq htxdo lq vl}h zlwk wkh jhqhudo h{shulhqfh h�hfw +vhh Iduehu +4<<<, iru dq ryhuylhz,1

Wkhvh srvlwlyh uhwxuqv wr whqxuh duh uhjdughg dv hylghqfh iru vljql�fdqw lqyhvwphqwv lq

�up0vshfl�f kxpdq fdslwdo1 Krzhyhu/ wklv olwhudwxuh kdv dovr ehhq sxw lqwr txhvwlrq e|

hpslulfdo �qglqjv e| h1j1 Qhdo +4<<8, dqg Sduhqw +5333,/ zkr vkrz wkdw kxpdq fdslwdo

whqg wr eh lqgxvwu|0vshfl�f udwkhu wkdq �up0vshfl�f1 Dovr Od}hdu +5336, kdv uhfhqwo|

sursrvhg d qhz wkhru| ri kxpdq fdslwdo lq zklfk doo vnloov duh jhqhudo/ exw zkhuh wkh lq0

glylgxdo frpsrvlwlrq ri jhqhudo vnloov lv �up0vshfl�f1 Edvhg rq d ulfk Gdqlvk plfur gdwd

vhw L vwxg| zkhwkhu wkhuh fdq eh irxqg hylghqfh iru �up0vshfl�f kxpdq fdslwdo/ dqg L dovr

lqyhvwljdwh li wkh �qglqjv e| Qhdo +4<<8, dqg Sduhqw +5333, fdq eh ixuwkhu vxssruwhg1 Lq

dgglwlrq L whvw dq hpslulfdo lpsolfdwlrq e| wkh wkhruhwlfdo iudphzrun ri Od}hdu +5336,/

wkdw jr eh|rqg wkh wudglwlrqdo ylhz ri �up0vshfl�f kxpdq fdslwdo1

Wkh uhwxuqv0wr0whqxuh dssurdfk lpsolflwo| wdnhv lw iru jlyhq wkdw wkh mre fkdqjh sure0

delolw| ghfolqhv zlwk whqxuh/ ehfdxvh rwkhuzlvh lw lv qrw fohdu wkdw whqxuh phdvxuhv �up0

vshfl�f kxpdq fdslwdo lq dq| zd|1 Vhdufk wkhru| suhglfwv wkdw li �up0vshfl�f kxpdq

fdslwdo dffxpxodwhv zlwk whqxuh dqg li wkh uhwxuq wr wkh vshfl�f fdslwdo lv vsolw ehwzhhq

wkh zrunhu dqg wkh �up/ wkhq wkh mre fkdqjh kd}dug vwduwv rxw kljk dqg ghfolqhv zlwk

wlph rq wkh mre/ vlqfh wkh orvv dvvrfldwhg zlwk d mre fkdqjh ulvhv +Mrydqrylf +4<:<d,,1 Wkh

wkhru| derxw vshfl�f fdslwdo lq wkh irup ri zrunhu0�up pdwfkhv dovr jlyhv d suhglfwlrq

derxw wkh uhodwlrqvkls ehwzhhq wkh vhsdudwlrq udwh dqg whqxuh/ fi1 Mrydqrylf +4<:<e,1

Hduo| lq wkh pdwfk wkh txdolw| ri wkh pdwfk lv xqnqrzq vr wkh vhsdudwlrq udwh lv orz

gxh wr mre fkdqjh frvwv iru erwk wkh zrunhu dqg �up1 Wkh pdwfk txdolw| ri zrunhuv dqg

�upv uhyhdov lwvhoi ryhu wlph/ dqg vr prvw edg pdwfkhv duh hqghg diwhu vrph wlph lq wkh

mre1 Wkdw lv/ wkh vhsdudwlrq udwh �uvw ulvhv dqg wkhq ghfolqhv zkhq prvwo| jrrg pdwfkhv

uhpdlq1

Lw kdv lqghhg ehhq d zhoo hvwdeolvkhg hpslulfdo idfw wkdw wkh suredelolw| ri mre fkdqjh lv

ghfolqlqj zlwk whqxuh li wkh �uvw ihz prqwkv duh glvuhjdughg1 Iduehu +4<<7, xvhv prqwko|

4Wklv sdshu kdv ehqh�wwhg iurp frpphqwv iurp froohdjxhv dw wkh Gdqlvk Hfrqrplf Frxqflo1 Wkdqnv

wr Gdqlho oh Pdluh iru uhvhdufk dvvlvwdqfh dqg wr Plfkdho Vyduhu iru frpsxwhu frgh1



gdwd dqg frqwurov iru vrph zrunhu fkdudfwhulvwlfv wr lqyhvwljdwh wklv lvvxh dqg �qgv wkdw

wkh kd}dug udwh shdnv diwhu 6 prqwkv ri hpsor|phqw diwhu zklfk lw ghfolqhv1 Lq idfw lq

klv uhylhz duwlfoh Iduehu +4<<<, qrwhv wkdw �yluwxdoo| doo ri wkh olwhudwxuh xvhv dqqxdo gdwd

rq mre fkdqjh wr lqyhvwljdwh wkh uhodwlrqvkls ehwzhhq whqxuh dqg wkh suredelolw| ri mre

fkdqjh/ dqg/ zlwkrxw h{fhswlrq/ �qgv d prqrwrqlf qhjdwlyh uhodwlrqvkls�1

Wklv sdshu wdnhv dqrwkhu orrn dw wkh mre fkdqjh kd}dug udwh1 Lq grlqj vr lw lv lpsruwdqw

wr frqwuro iru zrunhu khwhurjhqhlw| ehfdxvh/ dv srlqwhg rxw e| Iduehu +4<<7,/ zrunhu

khwhurjhqhlw| e| lwvhoi fdq jhqhudwh d ghfolqlqj mre fkdqjh kd}dug/ li khwhurjhqhlw| lv qrw

dffrxqwhg iru15 Wdnhq wrjhwkhu li zrunhu khwhurjhqhlw| lv dffrxqwhg iru dqg li �up0vshfl�f

fdslwdo lv lpsruwdqw/ wkhq rqh vkrxog h{shfw d ghfolqlqj mre fkdqjh kd}dug shukdsv diwhu

dq lqlwldo ulvh gxulqj wkh �uvw ihz prqwkv ri whqxuh1

L xvh dq h{fhswlrqdoo| ulfk gdwdvhw iru wkh Gdqlvk oderxu pdunhw/ zklfk doorzv wr

xqfryhu wkh vkdsh ri wkh kd}dug udwh dqg wr hvwlpdwh h�hfwv ri h{sodqdwru| yduldeohv zlwk

juhdw suhflvlrq1 Lq sduwlfxodu d orqj olvw ri fryduldwhv lv dydlodeoh vxfk wkdw pxfk zrunhu

khwhurjhqhlw| lv dffrxqwhg iru/ dqg lq dgglwlrq wkh hfrqrphwulf iudphzrun dwwhpswv wr

frqwuro iru uhpdlqlqj xqrevhuyhg khwhurjhqhlw|1 L �qg wkdw wkh mre fkdqjh kd}dug lv

urxjko| frqvwdqw wkurxjk wkh �uvw 809 |hduv ri whqxuh diwhu zklfk lw ghfolqhv1 Wklv vhhpv

wr frqwudglfw wkh qrwlrq ri �up0vshfl�f kxpdq fdslwdo/ dv rqh zrxog h{shfw lqyhvwphqwv

lq vshfl�f kxpdq fdslwdo wr wdnh sodfh hduo| lq wkh hpsor|phqw uhodwlrqvkls lq rughu wr

uhds wkh uhzdugv ri wkh lqyhvwphqw ryhu d orqjhu shulrg1

Hyhq li vnloov duh qrw �up0vshfl�f wkh| qhhg qrw eh jhqhudo lq wkh vhqvh wkdw wkh|

duh xvhixo wr doo �upv1 Lq sduwlfxodu wkh| frxog vwloo eh vshfl�f wr wkh lqgxvwu|/ dqg

Qhdo +4<<8, �qgv wkdw whqxuh zlwk wkh suhglvsodfhphqw hpsor|hu lv srvlwlyho| fruuhodwhg

zlwk wkh zdjh hduqhg lq wkh srvw0glvsodfhphqw mre rqo| iru wkrvh zrunhuv zkr vwd| lq

wkh vdph lqgxvwu|1 Sduhqw +5333, �qgv dgglwlrqdo vxssruw iru wklv ylhz/ dv wkh uhwxuq

wr whqxuh lq wkh hduqlqjv ixqfwlrq lv uhgxfhg vxevwdqwldoo| zkhq zlwklq0lqgxvwu| oderxu

pdunhw h{shulhqfh lv lqfoxghg1 Wkhuhiruh lw lv dujxhg wkdw zkdw pdwwhuv prvw iru wkh zdjh

sur�oh lq whupv ri kxpdq fdslwdo lv qrw �up0vshfl�f exw lqgxvwu|0vshfl�f1 Wr lqyhvwljdwh

wklv lvvxh d glvwlqfwlrq ehwzhhq zlwklq dqg ehwzhhq lqgxvwu| mre fkdqjhv lv pdgh/ vxfk

wkdw wzr ghvwlqdwlrq vshfl�f mre fkdqjh kd}dug udwhv duh hvwlpdwhg1 L �qg wkdw wkh

5Wklv lv uhdol}hg e| wkh iroorzlqj h{dpsoh1 Vxssrvh wkhuh duh rqo| wzr w|shv ri zrunhuv/ vwdeoh dqg

xqvwdeoh zrunhuv/ zlwk htxdoo| pdq| ri hdfk w|sh1 Wkh wzr w|shv kdyh d kljk dqg d orz exw frqvwdqw

kd}dug udwh1 Lq wkh ehjlqqlqj wkh revhuyhg kd}dug udwh lv mxvw wkh dyhudjh ri wkh wzr frqvwdqw kd}dug

udwhv1 Krzhyhu/ ryhu wlph pruh xqvwdeoh wkdq vwdeoh zrunhuv ohdyh wkhlu mrev vxfk wkdw vwdeoh zrunhuv

zlwk orz kd}dug udwhv frph wr grplqdwh wkh vdpsoh1 Wkxv/ wkh revhuyhg kd}dug udwh lv ghfolqlqj dqg vr

idloxuh wr frqwuro iru khwhurjhqhlw| ohdgv wr qhjdwlyh gxudwlrq ghshqghqfh lq wkh mre fkdqjh kd}dug udwh1

5



zlwklq0lqgxvwu| mre fkdqjh kd}dug lv urxjko| frqvwdqw wkurxjk wkh �uvw 9 |hduv zkloh wkh

ehwzhhq0lqgxvwu| mre fkdqjh kd}dug lv ghfolqlqj wkurxjkrxw wkh mre vshoo1 Wkxv L frq�up

wkh �qglqj wkdw li kxpdq fdslwdo lv vshfl�f wkhq lw whqgv wr eh vshfl�f wr wkh lqgxvwu|

udwkhu wkdq wkh �up1

Ixuwkhupruh/ Od}hdu +5336, kdv uhfhqwo| sursrvhg d qhz wkhru| ri kxpdq fdslwdo wkdw

sxwv hpskdvlv rq wkh lqglylgxdo frpsrvlwlrq ri vnloov1 Lw lv dujxhg wkdw lw lv wkh zhljkwlqj

ri +jhqhudo, vnloov wkdw lv �up0vshfl�f dqg qrw wkh vnloov shu vh1 Wklv dssurdfk kdv wkh

qryho hpslulfdo lpsolfdwlrq wkdw whqxuh h�hfwv vkrxog eh vpdoohu lq wklfn pdunhwv wkdq

lq wklq pdunhwv/ ehfdxvh lq pdunhwv zkhuh mre r�huv duh uduh ru zkhuh �upv kdyh yhu|

gl�huhqw vnloo zhljkwv/ wkh orvv dvvrfldwhg zlwk d mre vhsdudwlrq lv kljkhu1 Fohduo|/ wklv

lpsolfdwlrq fdq dovr eh vwxglhg lq whupv ri wkh vkdsh ri wkh mre fkdqjh kd}dug/ vlqfh vnloo

vshfl�flw| ulvhv zlwk whqxuh dv vkrzq e| Od}hdu +5336,/ dqg vr wkh mre fkdqjh kd}dug

pxvw vwduw rxw kljk dqg ghfolqh zlwk wlph rq wkh mre1

Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Wkh qh{w vhfwlrq ghvfulehv wkh gdwd vhw

dqg srlqwv rxw vrph glvwlqjxlvklqj fkdudfwhulvwlfv ri wkh Gdqlvk oderxu pdunhw1 Vhfwlrq

6 vhwv xs wkh gxudwlrq prgho dqg vhfwlrq 7 suhvhqwv wkh hvwlpdwlrq uhvxowv1 Vhfwlrq 8

frqfoxghv1

5 Gdwd dqg wkh Gdqlvk oderxu pdunhw

Wkhuh lv dffhvv wr d yhu| ulfk orqjlwxglqdo gdwdvhw fryhulqj wkh wrwdo Gdqlvk srsxodwlrq

iru wkh |hduv 4<;;053331 Lq hdfk |hdu ghwdlohg lqirupdwlrq derxw wkh oderxu pdunhw vwdwhv

ri doo lqglylgxdov dorqj zlwk lqirupdwlrq rq vrflr hfrqrplf fkdudfwhulvwlfv lv dydlodeoh1

Wkhvh vrflr hfrqrplf yduldeohv duh h{wudfwhg iurp wkh lqwhjudwhg gdwdedvh iru oderxu

pdunhw uhvhdufk +LGD, dqg wkh lqfrph uhjlvwhuv lq Vwdwlvwlfv Ghqpdun1 Ri sduwlfxodu

lpsruwdqfh lv wkdw d zrunsodfh lghqwlw| lv dvvrfldwhg zlwk hdfk zrunhu dw wkh hqg ri hdfk

|hdu1 D �up fdq kdyh pruh wkdq rqh zrunsodfh vr li d zrunhu fkdqjhv ehwzhhq wzr

zrunsodfhv zlwklq wkh vdph �up/ wkhq wklv lv frxqwhg dv d mre fkdqjh lq wkh suhvhqw

dqdo|vlv1 Mre vshoov duh wkhq vwudljkwiruzdugo| frqvwuxfwhg iurp vxffhvvlyh |hduv dw wkh

vdph zrunsodfh1

Khuh zh duh lqwhuhvwhg lq wkh gxudwlrq ri mre vshoov dqg wudqvlwlrqv ehwzhhq mrev/ dqg

iru wkh suhvhqw sxusrvhv mre vshoov duh  rz vdpsohg vxfk wkdw rqo| vshoov vwduwlqj lq 4<;<

dqg odwhu duh lqfoxghg lq wkh dqdo|vlv1 Wkh ghvwlqdwlrq vwdwh iru doo vshoov wkdw hqg ehiruh

5333 lv nqrzq dqg L irfxv lq sduwlfxodu rq vshoov wkdw hqg zlwk d wudqvlwlrq lqwr d qhz

mre zlwk wkh srvvlelolw| wr glvwlqjxlvk ehwzhhq d qhz mre lq wkh vdph lqgxvwu| dqg d

qhz mre lq d gl�huhqw lqgxvwu|1 Li mre vshoov hqg zlwk wudqvlwlrqv lqwr rwkhu vwdwhv wkdq

6



hpsor|phqw +h1j1 xqhpsor|phqw/ rxw ri wkh oderxu irufh, ru li vshoov duh xqfrpsohwhg lq

5333 wkhq wkh| duh wuhdwhg dv uljkw fhqvruhg revhuydwlrqv1 Dovr/ li mre vshoov hqg ehfdxvh

ri d �up forvxuh wkhq wkh| duh wuhdwhg dv uljkw fhqvruhg revhuydwlrqv1 Wr lqfuhdvh wkh

krprjhqhlw| ri wkh vdpsoh doo vwxghqwv zlwk mrev kdyh ehhq h{foxghg1

Lq wkh uhvxowlqj gdwd vhw wkhuh lv dq dexqgdqfh ri revhuydwlrqv/ vr d 8 ( udqgrp

vdpsoh lv h{wudfwhg zklfk dprxqwv wr 5;:/857 mre vshoov iru 45:/:48 shuvrqv1 Wdeoh 4 jlyhv

ghvfulswlyh vwdwlvwlfv iru doo h{sodqdwru| yduldeohv lq wkuhh vxe vdpsohv/ zkhuh glvwlqfwlrqv

ehwzhhq vshoov hqglqj zlwk mrev lq wkh vdph lqgxvwu|/ vshoov hqglqj zlwk mrev lq gl�huhqw

lqgxvwulhv dqg vshoov qrw |hw frpsohwhg ru frpsohwhg zlwk wudqvlwlrqv wr rwkhu vwdwhv wkdq

hpsor|phqw kdyh ehhq pdgh1 Vhoi h{sodqdwru| gxpplhv iru djh/ jhqghu/ wkh suhvhqfh

ri fkloguhq/ wkh suhvhqfh ri wzr dgxowv lq wkh krxvhkrog/ flwl}hqvkls dqg hgxfdwlrq duh

lqfoxghg1 Ixuwkhu/ lqirupdwlrq rq wkh krxuo| zdjh udwh lv dydlodeoh/ exw wkhuh duh vrph

glvfrqwlqxlwlhv lq wkh gh�qlwlrq ri wklv yduldeoh ryhu wkh |hduv zklfk sulpdulo| d�hfwv wkh

ohyho ri wkh zdjh1 Wkhuhiruh wr plqlpl}h phdvxuhphqw huuru zdjh txduwlohv duh frqvwuxfwhg

lq hdfk |hdu +edvhg rq doo mrev lq wkh ixoo srsxodwlrq,1 Wkhuh lv dovr d gxpp| iru qrw

ehlqj d phpehu ri dq xqhpsor|phqw lqvxudqfh ixqg dqg gxpplhv iru wkh oderxu pdunhw

vwdwh sulru wr wkh mre vshoo zlwk d glvwlqfwlrq ehwzhhq hpsor|phqw/ xqhpsor|phqw/ vhoi0

hpsor|phqw dqg rxw ri wkh oderxu irufh1 Wkhuh duh gxpplhv iru wkh vl}h ri wkh �up +ru

pruh suhflvho| zrunsodfh, lq whupv ri wkh zrunirufh dqg lqglfdwruv iru zkhwkhu wkh �up

lv jurzlqj pruh wkdq 8 (/ ghfolqlqj pruh wkdq 8 ( ru qrw1 Lq dgglwlrq/ < djjuhjdwhg

lqgxvwu| gxpplhv duh lqfoxghg1 Wr fdswxuh exvlqhvv f|foh h�hfwv wkh JGS jurzwk udwh

dqg orfdo xqhpsor|phqw udwhv edvhg rq 84 orfdo oderxu pdunhwv6 duh lqfoxghg/ dqg �qdoo|

wkuhh jhrjudsklf gxpplhv duh lqfoxghg wr glvwlqjxlvk ehwzhhq wkh fdslwdo Frshqkdjhq/ 8

odujh flwlhv dqg doo rwkhu orfdolwlhv1 H{fhsw iru JGS jurzwk dqg orfdo xqhpsor|phqw doo

yduldeohv kdyh ehhq phdvxuhg lq wkh odvw |hdu ri wkh mre vshoo1 Ehfdxvh wkh mre fkdqjh

wudqvlwlrq wdnhv sodfh lq wkh |hdu diwhu wkh odvw mre vshoo |hdu/ wkh exvlqhvv f|foh yduldeohv

duh wdnhq iurp wklv |hdu1

Lqvhuw Wdeoh 4 derxw khuh

Wkh hpslulfdo mre fkdqjh kd}dug udwh/ zklfk lv vlpso| gh�qhg dv wkh iudfwlrq ri wkrvh

fkdqjlqj mrev lq |hdu | dprqj wkrvh vxuylylqj xqwlo wkdw |hdu/ lv ghslfwhg lq Iljxuh 4/ dqg

lw lv fohduo| ghfolqlqj zlwk wlph rq wkh mre1 Wkh txhvwlrq lv wr zkdw h{whqw wklv ghfolqh

fdq eh dwwulexwhg wr zrunhu khwhurjhqhlw| ru vshfl�f fdslwdo1

Lqvhuw Iljxuh 4 derxw khuh

6Wkh orfdo oderxu pdunhwv duh vrfdoohg frppxwlqj duhdv wkdw duh gh�qhg vxfk wkdw wkh lqwhuqdo pl0

judwlrq udwh lv 83 ( kljkhu wkdq wkh h{whuqdo pljudwlrq udwh/ fi1 Dqghuvhq +5333,1
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Frpsduhg wr rwkhu frqwlqhqwdo Hxurshdq oderxu pdunhwv wkh Gdqlvk oderxu pdunhw

lv riwhq ghvfulehg dv ehlqj yhu|  h{leoh dv hpsor|phqw surwhfwlrq lv zhdn +Qlfrohwwl/

Vfdushwwd ) Er|odxg +5333,,/ zkloh dw wkh vdph wlph uhsodfhphqw udwhv ri XL ehqh�wv duh

kljk1 Wklv kdyh ohg wr wxuqryhu udwhv dqg dq dyhudjh whqxuh zklfk duh lq olqh zlwk wkrvh ri

wkh Dqjor0Vd{rq frxqwulhv1 Lq 4<<8 wkh dyhudjh whqxuh lq wkh Gdqlvk oderxu pdunhw zdv

wkh orzhvw lq frqwlqhqwdo Hxursh zlwk :1< |hduv h{fhhglqj rqo| wkh qxpehuv iru Dxvwudold/

XVD dqg XN +917/ :17 dqg :1; |hduv uhvshfwlyho|,/ fi1 RHFG +4<<:,1 Krzhyhu/ wkhuh

duh lpsruwdqw gl�huhqfhv zlwk uhvshfw wr lqvwlwxwlrqv dqg zdjh irupdwlrq1 Wkh Gdqlvk

oderxu pdunhw lv khdylo| xqlrql}hg dqg wkh zdjh vwuxfwxuh lv uhodwlyho| frpsuhvvhg hyhq

iru Hxurshdq vwdqgdugv1

6 Hfrqrphwulf prgho

Gl�huhqw hfrqrphwulf dssurdfkhv wr prghoolqj mre fkdqjh wudqvlwlrq kdyh ehhq xqghuwdnhq

lq wkh olwhudwxuh1 Deudkdp ) Iduehu +4<;:, hvwlpdwh d Zhlexoo kd}dug prgho iru mre

fkdqjh wudqvlwlrqv dqg �qg wkdw wkh kd}dug ghfolqhv vkduso| zlwk whqxuh1 Krzhyhu wklv

sdudphwulf vshfl�fdwlrq ri wkh edvholqh kd}dug lv qrw fdsdeoh ri kdqgolqj srwhqwldo qrq0

prqrwrqlflwlhv lq wkh wuxh gxudwlrq ghshqghqfh1 Sduhqw +4<<<, dovr hvwlpdwhv d gxudwlrq

prgho zklfk frqwurov iru xqrevhuyhg khwhurjhqhlw|/ exw kh grhv qrw dvvhvv wkh txhvwlrq

ri gxudwlrq ghshqghqfh lq wkh kd}dug1 Iduehu +4<<7, hvwlpdwhv orjlw prghov e| |hduv ri

whqxuh wr rewdlq d slfwxuh ri wkh gxudwlrq ghshqghqfh lq wkh kd}dug udwh/ dqg dv suhylrxvo|

qrwhg kh �qgv d shdn lq wkh kd}dug diwhu wkuhh prqwkv ri hpsor|phqw1

Khuh L vhw xs d gxudwlrq prgho zlwk d  h{leoh qrq0sdudphwulf vshfl�fdwlrq ri wkh

edvholqh kd}dug1 Hyhq li wkhuh lv dffhvv wr d frpsuhkhqvlyh gdwdvhw wkhuh pljkw vwloo eh

vrph xqrevhuyhg khwhurjhqhlw| ohiw/ dv qr phdvxuhv iru h1j1 delolw| ru prwlydwlrq duh

dydlodeoh1 Wkhuhiruh L wu| wr fdswxuh xqrevhuyhg zrunhu fkdudfwhulvwlfv e| vshfli|lqj d

pl{hg sursruwlrqdo kd}dug prgho iru wkh mre0wr0mre wudqvlwlrqv=

wE|m%c v� ' bE|� i TE%q n v�c +4,

zkhuh bE|� lv wkh edvholqh kd}dug fdswxulqj wkh wlph ghshqghqfh/ dqg i TE%q n v� lv

wkh v|vwhpdwlf sduw jlylqj wkh sursruwlrqdo h�hfwv ri revhuyhg/ %c dqg xqrevhuyhg/ vc

fkdudfwhulvwlfv1 Doo mre vshoov wkdw hqg zlwk d wudqvlwlrq wr rwkhu vwdwhv wkdq d qhz mre

+h1j1 xqhpsor|phqw dqg rxw ri wkh oderxu irufh, duh wuhdwhg dv uljkw fhqvruhg revhuydwlrqv1

Wkh dqqxdo revhuydwlrqv lq wkh gdwd lpso| wkdw wkh gxudwlrq yduldeoh A lv jurxshg lqwr

g n� lqwhuydov idfc |��c d|�c|2�c ��c d|& c4�j zklfk pxvw eh dffrxqwhg iru lq wkh hfrqrphwulf
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vhwxs1 Iroorzlqj Nlhihu +4<<3, wkh lqwhuydo vshfl�f vxuylydo udwh lv gh�qhg dv

� EA � |&mA � |&3�c %c v� ' i TE�
] |&

|&3�

wE|m%c v�_|�

' k&E%c v�� +5,

Wr �qg wkh olnholkrrg ixqfwlrq lw lv qrwhg wkdw wkh suredelolw| wkdw d vshoo hqgv lq lqwhuydo

& frqglwlrqdo rq % dqg v lv jlyhq e| wkh frqglwlrqdo suredelolw| ri idloxuh lq wkdw lqwhuydo

wlphv wkh suredelolw| wkdw wkh vshoo vxuylyhv xqwlo lqwhuydo &c ru E��k&E%c v��
T&3�

�'�
k�E%c v��

Vrph vshoov duh uljkw fhqvruhg dqg wkh| frqwulexwh wr wkh olnholkrrg zlwk wkh vxuylyru

ixqfwlrq/
T&

�'�
k�E%c v�� Wkxv wkh lqglylgxdo frqwulexwlrq wr wkh olnholkrrg ixqfwlrq fdq

eh zulwwhq

O '
]
E�� k&E%c v��

Sk&E%c v�
�3S

&3�\
�'�

k�E%c v�_8 Ev�c +6,

zkhuh 8 Ev� lv wkh sgi ri wkh xqrevhuyhg khwhurjhqhlw| whup/ dqg zkhuh S ' � li wkh vshoo

lv frpsohwhg dqg S ' f li lw lv fhqvruhg1

Zlwk wkh sursruwlrqdo kd}dug vshfl�fdwlrq lq +4, wkh suredelolw| ri vxuylylqj lqwhuydo

& frqglwlrqdo rq vxuylydo xqwlo |&3� pd| eh h{suhvvhg dv

k&E%c v� ' i T E� i TE%q n v�\&� c +7,

zkhuh \& '
U |&
|&3�

bE|�_|� Lqvwhdg ri lpsrvlqj d ixqfwlrqdo irup rq wkh edvholqh kd}dug L

doorz iru d  h{leoh vshfl�fdwlrq e| vlpso| hvwlpdwlqj wkh lqwhuydo vshfl�f edvholqh sdudp0

hwhuv \& c & ' �c ��c g1

Wkh glvwulexwlrq ri wkh xqrevhuyhg fkdudfwhulvwlfv/ 8 Ev�c uhpdlqv wr eh vshfl�hg1 Lw lv

vxjjhvwhg e| Khfnpdq ) Vlqjhu +4<;7, wkdw glvfuhwh glvwulexwlrqv fdq dssur{lpdwh dq|

duelwudu| glvwulexwlrq ixqfwlrqv/ dqg khuh L dvvxph wkdw v fdq wdnh wzr ydoxhv/ v� dqg v2c

hdfk zlwk dq dvvrfldwhg suredelolw|/ R� dqg R2 ' �� R�� Rqh ri wkh vxssruw srlqwv/ v�c lv

qrupdol}hg wr }hur/ vr wkh glvwulexwlrq lv fkdudfwhul}hg e| hvwlpdwhv ri v2 dqg R�1 Vxfk d

vshfl�fdwlrq ri xqrevhuydeohv lv yhu|  h{leoh dqg zlgho| dssolhg17

7 Hvwlpdwlrq uhvxowv

Ehiruh wxuqlqj wr wkh vkdsh ri wkh hvwlpdwhg edvholqh kd}dug udwh L jr wkurxjk wkh h�hfwv ri

vrph ri wkh frqwuro yduldeohv1 Wkh �uvw wzr froxpqv ri Wdeoh 5 jlyh wkh h�hfwv ri fryduldwhv

dqg wkhlu vwdqgdug ghyldwlrqv iru wkh prgho zkhuh qr glvwlqfwlrq ehwzhhq zlwklq dqg

7Vhh ydq ghq Ehuj +5334, iru pruh ghwdlov dqg h1j1 Eho}lo +5334, dqg Mhqvhq/ Urvkrop ) Vyduhu +5336,

iru dssolfdwlrqv lq jurxshg gxudwlrq prghov1
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ehwzhhq lqgxvwu| mre fkdqjhv duh pdgh1 Prvw yduldeohv kdyh wkh h{shfwhg vljqv> |rxqjhu

zrunhuv/ phq dqg pruh hgxfdwhg zrunhuv fkdqjh mrev pruh iuhtxhqwo| zkloh fkloguhq dqg

frkdelwdwlrq duh vwdelol}lqj1 D orzhu zdjh udwh vhhpv wr lqfuhdvh wkh olnholkrrg ri d

mre fkdqjh1 Krzhyhu/ wkh frh!flhqwv wr wkh zdjh gxpplhv vkrxog eh lqwhusuhwhg zlwk

fdxwlrq/ vlqfh wkh| pljkw eh hqgrjhqrxv/ vhh h1j1 Derzg ) Ndqj +5335,1 Iru wkh suhvhqw

sxusrvhv L lqfoxgh wkh zdjh gxpplhv pdlqo| wr frqwuro iru khwhurjhqhlw|1 Lw lv dovr vhhq

wkdw/ li zrunhuv zhuh xqhpsor|hg/ vhoi0hpsor|hg ru rxw ri wkh oderxu irufh sulru wr wkh mre

vshoo/ wkhq wkhlu mre vshoov whqg wr eh orqjhu zkhq frpsduhg wr zrunhuv zkr kdg dqrwkhu

mre sulru wr wkh suhvhqw mre1 Vrphzkdw vxusulvlqjo| zrunhuv hpsor|hg lq odujh �upv whqg

wr fkdqjh mrev pruh iuhtxhqwo| dqg zrunhuv lq ghfolqlqj ru jurzlqj �upv fkdqjh mrev

pruh riwhq wkdq zrunhuv lq vwdeoh �upv1 D kljkhu JGS jurzwk udwh ohdgv wr d orzhu mre

fkdqjh kd}dug udwh/ zkloh d kljkhu orfdo xqhpsor|phqw udwh ohdgv wr pruh mre fkdqjhv1

Lqvhuw Wdeoh 5 derxw khuh

Wkh hvwlpdwhg kd}dug udwh lv ghslfwhg lq Iljxuh 5 iru wkh uhihuhqfh shuvrq18 Lw lv vhhq

wkdw zkhq zrunhu khwhurjhqhlw| lv frqwuroohg iru wkh mre fkdqjh kd}dug udwh lv urxjko|

frqvwdqw wkurxjk wkh �uvw 809 |hduv rq wkh mre diwhu zklfk lw ghfolqhv1 Wklv lv lq vwdun

frqwudvw wr wkh hpslulfdo kd}dug udwh/ wkdw vkrzhg d vkdus ghfolqh iurp wkh �uvw |hdu1 Li

dq|wklqj wkhuh lv qrz d vpdoo ulvh lq wkh kd}dug gxulqj wkh �uvw wzr |hduv/ zklfk vhhpv

wr vxjjhvw wkdw edg mre pdwfkhv pljkw vxuylyh orqjhu wkdq mxvw d ihz prqwkv dv irxqg

e| Iduehu +4<<7,1 Wkh  dw kd}dug udwh wkurxjk wkh �uvw 809 |hduv frqwudglfwv wkh qrwlrq

ri �up0vshfl�f kxpdq fdslwdo/ dv rqh zrxog h{shfw lqyhvwphqwv lq vshfl�f kxpdq fdslwdo

wr wdnh sodfh hduo| lq wkh hpsor|phqw uhodwlrqvkls lq rughu wr uhds wkh uhzdugv ri wkh

lqyhvwphqw ryhu d orqjhu shulrg1 Wkh uhdvrqlqj khuh uhvhpeohv wkdw ri wkh vwdqgdug prgho

ri lqyhvwphqw lq jhqhudo kxpdq fdslwdo ryhu wkh olih f|foh +fi1 Ehq0Srudwk +4<9:,,/ zkhuh

lqyhvwphqw ghfuhdvhv ryhu wlph1

Wklv uhvxow lv lq frqwudvw wr suhylrxv vwxglhv ri wkh uhodwlrqvkls ehwzhhq whqxuh dqg wkh

mre fkdqjh suredelolw|/ fi1 Iduehu +4<<<,/ vr zkdw frxog h{sodlq wklv glyhujhqfhB Iluvw/ wkh

gdwd vhw xvhg khuh lv pxfk pruh ghwdlohg zlwk uhvshfw wr zrunhu dqg �up fkdudfwhulvwlfv1

Wklv idflolwdwhv ehwwhu frqwuro iru lqglylgxdo khwhurjhqhlw|/ dqg frqwudu| wr rwkhu vwxglhv

L dovr wu| wr fruuhfw iru dq| uhpdlqlqj xqrevhuyhg khwhurjhqhlw|/ vxfk wkdw qhjdwlyh eldv

lq wkh gxudwlrq ghshqghqfh lv dyrlghg1

8Wkh uhihuhqfh shuvrq lq Iljxuhv 507 lv gh�qhg lq d |hdu zlwk JGS jurzwk udwh ri 5 ( dqg d orfdo

xqhpsor|phqw udwh ri 9 (1 Wkh uhpdlqlqj fkdudfwhulvwlfv duh jlyhq iurp Wdeoh 5/ l1h1 lw lv d vlqjoh pdoh

ehwzhhq 63 dqg 6< |hduv zlwkrxw fkloguhq djhg 309 |hduv hwf1 Wkh hvwlpdwhg edvholqh sdudphwhuv dqg

vwdqgdug huuruv duh vkrzq lq Dsshqgl{ E1

:



D vhfrqg lvvxh wkdw frxog h{sodlq wkh glyhujhqw uhvxowv lv wkh idfw wkdw wkh Gdqlvk zdjh

vwuxfwxuh lv uhodwlyho| frpsuhvvhg gxh wr xqlrql}hg zdjh vhwwlqj1 Li wklv phdqv wkdw �upv

�qg lw kdughu wr uhzdug lqglylgxdo zrunhuv iru lqyhvwphqwv lq �up0vshfl�f ru jhqhudo

kxpdq fdslwdo wkhq zrunhuv kdyh juhdwhu lqfhqwlyhv wr fkdqjh mrev1 Krzhyhu/ dyhudjh

whqxuh lv qrw orzhu wkdq lq wkh Dqjor0Vd{rq frxqwulhv/ dqg dv glvfxvvhg e| Elqjoh| )

Zhvwhujddug0Qlhovhq +5335, wkh Gdqlvk oderxu pdunhw kdv xqghujrqh d uhirup surfhvv lq

wkh odwh 4<;3*v dqg hduo| 4<<3*v zkhuh zdjh edujdlqlqj zhuh ghfhqwudol}hg wr wkh �up ru

lqgxvwu| ohyho1 Wklv kdv hqdeohg �upv wr sd| zdjhv wkdw duh lq ehwwhu dffrugdqfh zlwk

lqglylgxdo surgxfwlylw|/ dqg Elqjoh| ) Zhvwhujddug0Qlhovhq +5335, �qg hylghqfh iru wklv

e| hvwlpdwlqj wkh uhwxuq wr whqxuh ryhu wkh shulrg 4<;304<<;1 Wkh| vkrz wkdw wkh uhwxuq

wr whqxuh iru glvsodfhg zrunhuv ulvhv vkdso| lq wkh ehjlqqlqj ri wkh 4<<3*v dowkrxjk lw

lv vwloo orzhu wkdq frpsdudeoh qxpehuv iru wkh XV dv uhsruwhg e| Iduehu +4<<<,1 Wkh

uhvxowv khuh vxjjhvw wkdw wkh uhwxuq wr whqxuh vkrxog qrw eh lqwhusuhwhg dv d uhwxuq wr

�up0vshfl�f kxpdq fdslwdo1 Whqxuh pljkw eh fruuhodwhg zlwk lqglylgxdo surgxfwlylw|

dqg kxpdq fdslwdo/ exw lw grhv qrw vhhp wr eh kxpdq fdslwdo wkdw lv xvhohvv wr rwkhu

�upv/ vlqfh wkh mre fkdqjh kd}dug udwh lv qrw ghfolqlqj iru wkh �uvw vhyhudo |hduv ri wkh

hpsor|phqw uhodwlrqvkls1

Lqvhuw Iljxuh 5 derxw khuh

Dq lqwhuhvwlqj h{whqvlrq ri wkh dqdo|vlv lv wr lqyhvwljdwh zkhwkhu vnloov pljkw eh vshfl�f

wr wkh lqgxvwu| lqvwhdg ri wkh �up/ vlqfh/ dv qrwhg lq wkh lqwurgxfwlrq/ Qhdo +4<<8, dqg

Sduhqw +5333, kdyh irxqg hylghqfh vkrzlqj wkdw wkhuh lv d vljql�fdqw lqgxvwu|0vshfl�f

hohphqw lq wkh uhwxuq wr whqxuh1 Wklv lvvxh fdq eh dqdo|vhg lq whupv ri wkh vkdsh ri wkh

mre fkdqjh kd}dug e| glvwlqjxlvklqj ehwzhhq zlwklq0 dqg ehwzhhq0lqgxvwu| mre fkdqjhv/

vxfk wkdw wzr ghvwlqdwlrq vshfl�f mre fkdqjh kd}dug udwhv duh hvwlpdwhg1 Wkh odvw irxu

froxpqv ri Wdeoh 5 jlyh hvwlpdwlrq uhvxowv iru wkh h�hfwv ri fryduldwhv lq wkh zlwklq0

dqg ehwzhhq0lqgxvwu| mre fkdqjh kd}dugv1 Wkhvh duh vlpso| hvwlpdwhg e| wuhdwlqj doo

revhuydwlrqv wkdw gr qrw hqg zlwk d mre fkdqjh zlwklq wkh vdph lqgxvwu| +ru ehwzhhq

lqgxvwulhv, dv uljkw fhqvruhg19 Prvw h{sodqdwru| yduldeohv kdyh wkh vdph vljq dv ehiruh/

exw wkhuh duh dovr gl�huhqfhv1 Zrunhuv zlwk mxvw edvlf vfkrrolqj fkdqjh mrev pruh riwhq

ehwzhhq lqgxvwulhv wkdq zrunhuv zlwk d yrfdwlrqdo hgxfdwlrq/ zklfk lv gl�huhqw frpsduhg

wr wkh zlwklq0lqgxvwu| mre fkdqjh kd}dug dqg wkh ryhudoo mre fkdqjh kd}dug1 Wkh h�hfw

ri zdjh txduwlohv dovr gl�huv ehwzhhq wkh wzr ghvwlqdwlrq vshfl�f kd}dug udwhv1 Zrunhuv

lq wkh kljkhu zdjh txduwlohv duh uhodwlyho| ohvv lqfolqhg wr fkdqjh mrev ehwzhhq lqgxvwulhv1

9Dwwhpswv zhuh pdgh wr hvwlpdwh d frpshwlqj ulvnv gxudwlrq prgho/ exw L zdv xqdeoh wr lghqwli| wkh

glvwulexwlrq ri xqrevhuydeohv1

;



Wklv frxog lqglfdwh wkdw e| vzlwfklqj lqgxvwu| zhoo sdlg zrunhuv zrxog idfh d gurs lq wkh

zdjh udwh/ shukdsv ehfdxvh wkh| orvh vrph lqgxvwu|0vshfl�f kxpdq fdslwdo1

Wklv srlqw �qgv ixuwkhu vxssruw zkhq wkh vkdsh ri wkh ghvwlqdwlrq vshfl�f kd}dug

udwhv duh frqvlghuhg1 Wkh zlwklq0lqgxvwu| mre fkdqjh kd}dug lv �uvw ulvlqj vrphzkdw dqg

wkhq lw lv urxjko| frqvwdqw xqwlo wkh 9wk |hdu diwhu zklfk lw ghfolqhv dv ehiruh/ vhh Iljxuh

61 Krzhyhu/ wkh ehwzhhq0lqgxvwu| mre fkdqjh kd}dug lv fohduo| ghfolqlqj wkurxjk wkh �uvw

frxsoh ri |hduv diwhu zklfk lw vkrzv d zhdn ghfolqh1 Wkxv wkhvh uhvxowv surylgh hylghqfh iru

lqyhvwphqwv lq vshfl�f kxpdq fdslwdo gxulqj wkh �uvw 9 |hduv ri hpsor|phqw uhodwlrqvklsv/

dqg lw whqgv wr eh lqgxvwu|0vshfl�f udwkhu wkdq �up0vshfl�f fdslwdo1

Lqvhuw Iljxuh 6 derxw khuh

Li d �qhu lqgxvwu| gh�qlwlrq lv xvhg wr glvwlqjxlvk ehwzhhq zlwklq dqg ehwzhhq lqgxvwu|

mre fkdqjhv +444 lqgxvwulhv, wkhq wkh ehwzhhq lqgxvwu| mre fkdqjh kd}dug lv frqvwdqw lq

wkh �uvw 809 |hduv1 Wklv phdqv wkdw rqo| zkhq vljql�fdqw lqgxvwu| vzlwfkhv duh frqvlghuhg

lv wkhuh hylghqfh ri lqgxvwu|0vshfl�f fdslwdo1

Dqrwkhu olqh ri fulwlflvp frphv iurp Od}hdu +5336,/ zkr dujxhv wkdw lw lv xvxdoo| yhu|

kdug wr frph xs zlwk jrrg h{dpsohv ri �up0vshfl�f kxpdq fdslwdo wkdw dssurdfkhv wkh

lpsruwdqfh ri jhqhudo kxpdq fdslwdo1 Lqvwhdg kh sursrvhv d qhz wkhru| ri vshfl�f kxpdq

fdslwdo wkdw exlogv rq wkh dvvxpswlrqv wkdw doo vnloov fdq eh xwlol}hg lq rwkhu �upv dqg

wkdw �upv ydu| lq wkhlu zhljkwlqj ri wkh gl�huhqw jhqhudo vnloov1 Wkh sureohp iru wkh

zrunhu lq wklv vhw xs lv wr fkrrvh wkh kxpdq fdslwdo lqyhvwphqw vwudwhj| wkdw pd{lpl}hv

qhw h{shfwhg hduqlqjv zkloh wdnlqj lqwr dffrxqw wkh rxwvlgh mre r�hu glvwulexwlrq +dqg

lwv lpsolflw ghpdqg iru frpelqdwlrqv ri vnloov,1 Wkh zrunhu w|slfdoo| fkrrvhv wr lqyhvw

vrphzkdw lglrv|qfudwlfdoo| wr phhw wkh vnloo ghpdqgv ri wkh suhvhqw �up1 Wklv phdqv

wkdw zkhq wkh zrunhu fkdqjhv mre kh idfhv d orvv ehfdxvh kh lv xqolnho| wr �qg d qhz

mre wkdw xwlol}hv klv vnloov shuihfwo|1 Dq lpsruwdqw dqg qryho hpslulfdo lpsolfdwlrq ri

wklv iudphzrun lv wkdw wkh orvv dvvrfldwhg zlwk d mre fkdqjh ghshqgv rq wkh wklfnqhvv ri

wkh orfdo oderxu pdunhw/ vlqfh lq wklfn pdunhwv zrunhuv duh pruh olnho| wr �qg d qhz mre

zkhuh vnloo ghpdqgv pdwfk wkrvh ri wkh suhvhqw mre1 Lq wkh wudglwlrqdo ylhz ri �up0vshfl�f

kxpdq fdslwdo wklv orvv grhv qrw ghshqg rq wkh wklfnqhvv ri wkh orfdo oderxu pdunhw1 Wklv

lpsolfdwlrq fdq dovr eh vwxglhg lq whupv ri wkh vkdsh ri wkh mre fkdqjh kd}dug/ ehfdxvh

+dv vkrzq e| Od}hdu +5336,, vnloo vshfl�flw| ulvhv zlwk whqxuh/ dqg vr wkh orvv dvvrfldwhg

zlwk d mre fkdqjh ulvhv/ exw lw ulvhv pruh vwhhso| lq wklq oderxu pdunhwv1 Lq wklv fdvh

wkh mre fkdqjh kd}dug pxvw vwduw rxw kljk dqg ghfolqh zlwk wlph rq wkh mre/ exw lq wklfn

pdunhwv wklv vkrxog eh ohvv surqrxqfhg li suhvhqw dw doo1

Dv qrwhg e| Od}hdu +5336, hpslulfdo sur{lhv iru pdunhw wklfnqhvv frxog eh uhjlrqdo
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srsxodwlrq ghqvlwlhv dqg lqgxvwu| frqfhqwudwlrq udwlrv1 L fkrrvh wr glylgh wkh gdwd vhw

lqwr wkuhh orfdo oderxu pdunhwv +vrfdoohg frppxwlqj duhdv/ fi1 vhfwlrq 5,/ wkh Frshqkdjhq

phwursrolwdq duhd/ wkh orfdo oderxu pdunhwv zlwk wkh �yh odujhvw flwlhv rxwvlgh Frshqkdjhq

dqg wkh uhpdlqlqj uhodwlyho| uxudo sduwv ri Ghqpdun1 Wkh Frshqkdjhq phwursrolwdq duhd

lv e| idu wkh odujhvw orfdo oderxu pdunhw lq Ghqpdun dqg frpsulvhv doprvw 73 ( ri doo

mre vshoov lq wkh vdpsoh1 Vxfk d uhjlrqdo glylvlrq dffruglqj wr flw| vl}h lv dovr mxvwl�hg lq

whupv ri lqgxvwu| frqfhqwudwlrq udwlrv/ vlqfh lw lv d vw|ol}hg idfw wkdw odujhu flwlhv whqg wr

eh pruh glyhuvl�hg/ fi1 Sxjd ) Gxudqwrq +5333,1

Wkh wkuhh sdqhov ri Iljxuh 7 vkrz wkh mre fkdqjh kd}dug udwhv iru wkh wkuhh orfdo

oderxu pdunhwv/ dqg lw lv lpphgldwho| dssduhqw wkdw pdunhw wklfnqhvv pdwwhuv iru wkh

vkdsh ri wkh mre fkdqjh kd}dug1 Iru wkh �uxudo uhjlrqv� wkh mre fkdqjh kd}dug lv fohduo|

ghfolqlqj wkurxjkrxw wkh mre vshoo/ zklfk lv lq dffrugdqfh zlwk wkh suhglfwlrq iurp wkh

�vnloo0zhljkwv� ylhz wkdw wkh orvv dvvrfldwhg zlwk mre fkdqjh lv kljk dqg ulvlqj zlwk whqxuh

lq wklq orfdo oderxu pdunhwv1 Iru wkh phglxp vl}hg orfdo oderxu pdunhwv/ �Odujh flwlhv�/

wkh mre fkdqjh kd}dug udwh lv urxjko|  dw gxulqj wkh �uvw vl{ |hduv ri wlph rq wkh mre

diwhu zklfk lw ghfolqhv1 Lq vwdun frqwudvw lv wkh mre fkdqjh kd}dug udwh iru wkh Frshqkdjhq

phwursrolwdq duhd/ zkhuh wkh mre fkdqjh kd}dug udwh dfwxdoo| lv ulvlqj gxulqj wkh �uvw hljkw

|hduv1 Wklv uhvxow lv vrphzkdw vxusulvlqj vlqfh wkhru| rqo| suhglfwv d ulvlqj kd}dug xqwlo

edg mre pdwfkhv duh uhyhdohg dqg whuplqdwhg +Mrydqrylf +4<:<e,,/ dqg edg mre pdwfkhv

vkrxog eh uhyhdohg uhodwlyho| txlfno|1 Krzhyhu/ wkh zdjh udwh sod|v dq lpsruwdqw uroh lq

wkh mre fkdqjlqj ghflvlrq +Wrsho ) Zdug +4<<5,,/ dqg li zrunhuv lq wklfn oderxu pdunhwv

duh lq ehwwhu srvlwlrq wr xvh mre fkdqjhv dv d zd| wr lqfuhdvh wkhlu zdjh/ wkhq wklv

phfkdqlvp frxog ohdg wr d ulvlqj mre fkdqjh kd}dug1 Lq dq| fdvh/ wkh uhvxowv vkrz wkdw

pdunhw wklfnqhvv lv lpsruwdqw iru mre wxuqryhu dqg wkdw whqxuh vhhpv wr eh d yhu| srru

phdvxuh iru �up0vshfl�f kxpdq fdslwdo1

Lqvhuw Iljxuh 7 derxw khuh

8 Frqfoxvlrq

Wklv sdshu kdv lqyhvwljdwhg wkh uhohydqfh ri wkh qrwlrq ri �up0vshfl�f kxpdq fdslwdo1

Lqvwhdg ri hvwlpdwlqj wkh uhwxuq wr whqxuh lq zdjh htxdwlrqv L kdyh wdnhq d vwhs edfn dqg

frqvlghuhg wkh vkdsh ri wkh mre fkdqjh kd}dug udwh1 Wklv lv uhohydqw ehfdxvh li whqxuh lv

wr phdvxuh �up0vshfl�f kxpdq fdslwdo lq dq| zd|/ wkhq wkh mre fkdqjh suredelolw| pxvw

eh ghfolqlqj zlwk wlph rq wkh mre1

Mre fkdqjh kd}dug udwhv iru zrunhuv lq wkh Gdqlvk oderxu pdunhw kdyh ehhq hvwlpdwhg
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e| xvh ri dq h{fhswlrqdoo| ulfk gdwdvhw dqg e| vshfli|lqj d gxudwlrq prgho zlwk d  h{leoh

qrq0sdudphwulf edvholqh kd}dug1 Lq dgglwlrq wr pxfk revhuyhg zrunhu khwhurjhqhlw| dovr

xqrevhuyhg khwhurjhqhlw| lv dffrxqwhg iru dqg wkuhh pdlq �qglqjv hphujhg iurp wkh

hvwlpdwlrq uhvxowv1 Iluvw/ lw lv irxqg wkdw wkh mre fkdqjh kd}dug lv urxjko| frqvwdqw

wkurxjk wkh �uvw 809 |hduv ri whqxuh diwhu zklfk lw ghfolqhv1 Wklv txhvwlrqv wkh uhohydqfh

ri �up0vshfl�f kxpdq fdslwdo/ dv d ghfolqlqj mre fkdqjh kd}dug udwh lv lpsolhg e| wkh

wkhru| ri vshfl�f fdslwdo1 Ixuwkhupruh lw dovr fdoov iru d uhlqwhusuhwdwlrq ri wkh odujh

uhwxuqv0wr0whqxuh frh!flhqwv irxqg lq wkh olwhudwxuh1 Whqxuh pljkw eh fruuhodwhg zlwk

kxpdq fdslwdo/ exw lw grhv qrw vhhp wr eh kxpdq fdslwdo wkdw lv vshfl�f wr wkh �up/

vlqfh rqo| iru ehwzhhq0lqgxvwu| mre fkdqjhv dqg lq wklq oderxu pdunhwv lv wkh mre fkdqjh

kd}dug ghfolqlqj1

Vhfrqg/ d pruh ghwdlohg lqyhvwljdwlrq ri zlwklq dqg ehwzhhq lqgxvwu| mre fkdqjhv

uhyhdov vrph hylghqfh iru wkh suhvhqfh ri lqgxvwu|0vshfl�f kxpdq fdslwdo1 Wkh zlwklq0

lqgxvwu| mre fkdqjh kd}dug lv urxjko| frqvwdqw xqwlo wkh 9wk |hdu diwhu zklfk lw ghfolqhv1

Lq frqwudvw/ wkh ehwzhhq0lqgxvwu| mre fkdqjh kd}dug lv ghfolqlqj wkurxjk wkh �uvw frxsoh

ri |hduv diwhu zklfk lw vkrzv d zhdn ghfolqh1 Wkdw lv/ hylghqfh lv irxqg iru lqyhvwphqwv

lq lqgxvwu|0vshfl�f kxpdq fdslwdo/ dqg wklv vxssruwv hduolhu �qglqjv e| Qhdo +4<<8, dqg

Sduhqw +5333,/ zkr vkrz wkdw wkhuh lv d vljql�fdqw lqgxvwu|0vshfl�f hohphqw lq wkh uhwxuq

wr whqxuh1

Wklug/ wkhuh lv dq lpsruwdqw lq xhqfh ri pdunhw wklfnqhvv lq wkh vkdsh ri wkh mre

fkdqjh kd}dug1 Lq wklq pdunhwv wkh mre fkdqjh kd}dug lv ghfolqlqj zkloh lq wklfn pdunhwv

lw lv vrphzkdw vxusulvlqjo| ulvlqj1 Wklv odwwhu uhvxow udlvhv vrph lvvxhv iru ixwxuh uhvhdufk/

vlqfh edvhg rq h{lvwlqj wkhrulhv rq mre wxuqryhu lw lv gl!fxow wr h{sodlq wkh ulvlqj mre

fkdqjh kd}dug udwh iru wklfn orfdo oderxu pdunhw1 Wkh uhvxow qhyhuwkhohvv vxjjhvwv wkdw

wkhuh lv d orvv dvvrfldwhg zlwk mre fkdqjh lq wklq pdunhwv zklfk lv qrw suhvhqw lq wklfn

orfdo oderxu pdunhwv/ dqg wklv lv lq dffrugdqfh zlwk wkh suhglfwlrqv ri wkh �vnloo0zhljkwv�

dssurdfk wr kxpdq fdslwdo +Od}hdu +5336,,/ zkhuh lw lv dujxhg wkdw lw lv wkh zhljkwlqj ri

+jhqhudo, vnloov wkdw lv �up0vshfl�f1 Ryhudoo wkh wkuhh pdlq uhvxowv fdoo lqwr txhvwlrq wkh

uhohydqfh ri �up0vshfl�f kxpdq fdslwdo1 Kxpdq fdslwdo vhhpv wr eh pruh jhqhudo/ dqg

wkh uhvxowv frqfhulqj lqgxvwu|0vshfl�f fdslwdo dqg pdunhw wklfnqhvv duh frqvlvwhqw lq wkh

vhqvh wkdw khuh kxpdq fdslwdo lv qrw frpsohwho| vshfl�f wr wkh �up1

Uhihuhqfhv

Derzg/ M1 P1 ) Ndqj/ F1 +5335,/ Vlpxowdqhrxv ghwhuplqdwlrq ri zdjh udwhv dqg whqxuh1

Zrunlqj Sdshu/ Fruqhoo Xqlyhuvlw|1
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Deudkdp/ N1 J1 ) Iduehu/ K1 V1 +4<;:,/ cMre gxudwlrq/ vhqlrulw| dqg hduqlqjv*/ Dphulfdq

Hfrqrplf Uhylhz ::/ 5:;�5<:1

Dqghuvhq/ D1 N1 +5333,/ Frppxwlqj Duhdv lq Ghqpdun/ DNI Iruodjhw/ Frshqkdjhq1

Ehfnhu/ J1 V1 +4<97,/ Kxpdq Fdslwdo= D Wkhruhwlfdo dqg Hpslulfdo Dqdo|vlv/ zlwk Vshfldo

Uhihuhqfh wr Hgxfdwlrq/ Froxpeld Xqlyhuvlw| Suhvv/ Qhz \run1

Eho}lo/ F1 +5334,/ cXqhpsor|phqw lqvxudqfh dqg vxevhtxhqw mre gxudwlrq= Mre pdwfklqj

yhuvxv xqrevhuyhg khwhurjhqhlw|*/ Mrxuqdo ri Dssolhg Hfrqrphwulfv 49/ 94<�9691

Ehq0Srudwk/ \1 +4<9:,/ cWkh surgxfwlrq ri kxpdq fdslwdo dqg wkh olih f|foh ri hduqlqjv*/

Mrxuqdo ri Srolwlfdo Hfrqrp| :8/ 685�6981

Elqjoh|/ S1 ) Zhvwhujddug0Qlhovhq/ Q1 +5335,/ Uhwxuqv wr whqxuh= Ilup dqg zrunhu khw0

hurjhqhlw|1 Plphr/ Ghsduwphqw ri Hfrqrplfv/ Ddukxv Vfkrro ri Exvlqhvv1

Iduehu/ K1 V1 +4<<7,/ cWkh dqdo|vlv ri lqwhu�up zrunhu prelolw|*/ Mrxuqdo ri Oderu Hfr0

qrplfv 45/ 887�8<61

Iduehu/ K1 V1 +4<<<,/ Prelolw| dqg vwdelolw|= Wkh g|qdplfv ri mre fkdqjh lq oderu pdunhwv/

lq R1 Dvkhqihowhu ) G1 Fdug/ hgv/ cKdqgerrn ri Oderu Hfrqrplfv*/ Yro1 LLL/ Qruwk

Kroodqg/ Dpvwhugdp1

Khfnpdq/ M1 M1 ) Vlqjhu/ E1 +4<;7,/ cD phwkrg iru plqlpl}lqj wkh lpsdfw ri glvwulexwlrqdo

dvvxpswlrqv lq hfrqrphwulf prghov iru gxudwlrq gdwd*/ Hfrqrphwulfd 85/ 5:4�6531

Mhqvhq/ S1/ Urvkrop/ P1 ) Vyduhu/ P1 +5336,/ cWkh uhvsrqvh ri |rxwk xqhpsor|phqw wr

ehqh�wv lqfhqwlyhv dqg vdqfwlrqv*/ Hxurshdq Mrxuqdo ri Srolwlfdo Hfrqrp| 4</ 634�

6491

Mrydqrylf/ E1 +4<:<d,/ cIlup0vshfl�f fdslwdo dqg wxuqryhu*/ Mrxuqdo ri Srolwlfdo Hfrqrp|

;:/ 4579�45931

Mrydqrylf/ E1 +4<:<e,/ cMre pdwfklqj dqg wkh wkhru| ri wxuqryhu*/ Mrxuqdo ri Srolwlfdo

Hfrqrp| ;:/ <:5�<<31

Nlhihu/ Q1 P1 +4<<3,/ Hfrqrphwulf phwkrgv iru jurxshg gxudwlrq gdwd/ lq M1 Kduwrj/

J1 Ulgghu ) M1 Wkhhxzhv/ hgv/ cSdqho Gdwd dqg Oderxu Pdunhw Vwxglhv*/ Qruwk

Kroodqg/ Dpvwhugdp1
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Od}hdu/ H1 S1 +5336,/ Ilup0vshfl�f kxpdq fdslwdo= D vnloo0zhljkwv dssurdfk1 QEHU

Zrunlqj Sdshu Qr1 <9:<1

Qhdo/ G1 +4<<8,/ cLqgxvwu|0vshfl�f kxpdq fdslwdo= Hylghqfh iurp glvsodfhg zrunhuv*/ Mrxu0

qdo ri Oderu Hfrqrplfv 46/ 986�9::1

Qlfrohwwl/ J1 V1/ Vfdushwwd/ V1 ) Er|odxg/ R1 +5333,/ Vxppdu| lqglfdwruv ri surgxfw

pdunhw uhjxodwlrq zlwk dq h{whqvlrq ri hpsor|phqw surwhfwlrq ohjlvodwlrq1 RHFG

Hfrqrplfv Ghsduwphqw Zrunlqj Sdshuv Qr1 5591

RHFG +4<<:,/ Hpsor|phqw Rxworrn/ RHFG/ Sdulv1

Sduhqw/ G1 +4<<<,/ cZdjhv dqg prelolw|= Wkh lpsdfw ri hpsor|hu0surylghg wudlqlqj*/

Mrxuqdo ri Oderu Hfrqrplfv 4:/ 5<;�64:1

Sduhqw/ G1 +5333,/ cLqgxvwu|0vshfl�f fdslwdo dqg wkh zdjh sur�oh= Hylghqfh iurp wkh

qdwlrqdo orqjlwxglqdo vxuyh| ri |rxwk dqg wkh sdqho vwxg| ri lqfrph g|qdplfv*/

Mrxuqdo ri Oderu Hfrqrplfv 4;/ 639�6561

Sxjd/ G1 ) Gxudqwrq/ J1 +5333,/ cGlyhuvlw| dqg vshfldolvdwlrq lq flwlhv= Zk|/ zkhuh dqg

zkhq grhv lw pdwwhuB*/ Xuedq Vwxglhv 6:/ 866�8881

Wrsho/ U1 ) Zdug/ P1 S1 +4<<5,/ cMre prelolw| dqg wkh fduhhuv ri |rxqj phq*/ Txduwhuo|

Mrxuqdo ri Hfrqrplfv 43:/ 76<�7:<1

ydq ghq Ehuj/ J1 M1 +5334,/ Gxudwlrq prghov= Vshfl�fdwlrq/ lghqwl�fdwlrq/ dqg pxowlsoh

gxudwlrqv/ lq M1 M1 Khfnpdq ) H1 Ohdphu/ hgv/ cKdqgerrn ri Hfrqrphwulfv*/ Yro1 Y/

Qruwk0Kroodqg/ Dpvwhugdp1
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D Dsshqgl{= Wdeohv dqg �jxuhv

WDEOH 4

Vdpsoh phdqv

Mre fkdqjh
zlwklq lqgxvwu|

Mre fkdqjh
ehwzhhq lqgxvwu1

Uljkw fhqvruhg
vshoov

Yduldeohv Phdq Vwgy1 Phdq Vwgy1 Phdq Vwgy1
Djh 4<057 314<7: 316<93 3166<4 317:67 3147;7 316887
Djh 5805< 314;4; 316;8: 314;:5 316<34 3146<9 316798
Djh 6306< 316387 317939 315893 317697 315:34 317773
Djh 7307< 315379 317367 314756 3167<6 315458 3173<4
Djh 8308< 313<9; 315<8: 313965 315767 3149:3 316:63
Djh 93. 313499 3145:; 313455 3143<: 313958 315753
Ihpdoh 317864 317<:; 316;5< 317;94 317:;3 317<<8
Fkloguhq 309 |hduv 315<6< 3188<; 31584: 3185:4 31598; 31869:
Wzr dgxowv 319776 317:;: 318887 317<9< 3198<: 317:6;
Qrq RHFG frxqwu| 3134:: 31464; 3134:3 3145<6 313667 314:<:
Edvlf vfkrrolqj 316695 317:57 3179:6 317<;< 317567 317<74
Yrfdwlrqdo hgxfdwlrq 316<74 317;;: 316;65 317;95 316;36 317;88
Kljkhu hgx1 vkruw 313755 315344 31375< 315359 31373; 314<:<
Kljkhu hgx1 phglxp 314837 3168:8 313864 315575 314348 316354
Kljkhu hgx1 orqj 313::4 31599: 313868 315584 31386< 31558;
Zdjh txduwloh 4 314575 3165<; 315354 317349 314869 316938
Zdjh txduwloh 5 315;93 31784< 316496 317983 31647< 317978
Zdjh txduwloh 6 315;;7 317863 31566< 317566 3159:; 31775;
Zdjh txduwloh 7 316347 3178;< 3157:; 31764: 315969 317739
Qrq lqvxuhg 3149:4 316:64 315784 317635 314<69 316<84
Hpsor|hg 31::;9 317485 31:497 31783: 3197:6 317::;
Xqhpsor|hg 314366 316376 314656 3166;; 3149<5 316:83
Vhoi0hpsor|hg 31349; 3145;8 313543 314765 3136;< 314<67
Rxw ri oderxu irufh 314346 31634: 314637 31669: 314779 31684:
Ilup vl}h 4043 314;39 316;7: 315576 3174:4 315694 31757:
Ilup vl}h 44083 316396 31793< 316546 3179:3 315<:9 3178:5
Ilup vl}h 840533 3157<: 31765< 315637 317544 3156;3 31758;
Ilup vl}h 533. 315967 317738 315573 31749< 3155;6 3174<:
Vwdeoh �up vl}h 31583< 317668 3157<6 317659 315976 317743
Ghfolqlqj �up 318539 317<<9 317;:: 317<<< 316749 317:75
Jurzlqj �up 3155;7 3174<; 315963 317736 3156:6 317587
Pdqxidfwxulqj 3147;; 31688< 315489 317445 314<64 316<7:
Djulfxowxuh 313564 314834 313747 314<<5 3135;5 31498:
Frqvwuxfwlrq 313355 3137:6 313393 313::3 313378 313999
Hqhuj| 313:;4 3159;6 313:95 315985 313995 3157;9
Wudgh 314849 3168;9 315637 317544 314:49 316::3
Wudqvsruw 313:8: 315979 313:9: 315993 313:5: 3158<9
Ilqdqfh 3137;4 31546< 3135:6 31495< 313639 314:54
Exvlqhvv 3137;: 315485 314354 31635; 313:<: 315:3;
Sxeolf 31756: 317<74 315577 3174:5 316868 317:;4
JGS jurzwk 31356< 313468 313574 313463 313579 31344:
Orfdo xqhpso1 udwh 313::6 313589 313:89 31358: 3139<5 3135:6
Frshqkdjhq 3158;< 3176;3 3156<3 317598 315634 31753<
Odujh flw| 31478; 31685< 31466: 316736 3147:8 316879
Uxudo 318<86 317<3; 3195:7 317;68 319557 317;7;
& revhuydwlrqv ;4/:4; 7;/433 48:/:39
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WDEOH 5

Hvwlpdwlrq uhvxowv= Hiihfwv ri fryduldwhv
@

Mre fkdqjh Mre fkdqjh
zlwklq lqgxvwu|

Mre fkdqjh
ehwzhhq lqgxvwulhv

Yduldeohv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
Djh 4<057 319:64 313455 316::; 313483 31:8<: 31357;
Djh 5805< 316476 313439 315787 31345: 31643< 3134:4
Djh 7307< 03163:: 313443 03157;< 31345: 03167:5 3134;:
Djh 8308< 031;685 31348; 031:3;: 3134:: 031;:36 313636
Djh 93. 041:4<4 31366; 041868< 3136<5 041854: 313893
Ihpdoh 0314;59 3133:9 0313<7< 3133<9 0315938 313456
Fkloguhq 309 |hduv 0313:67 3133:5 0313988 3133;: 03138;6 31343;
Wzr dgxowv 0313645 3133:< 31333: 3133<< 03139:8 313449
Qrq RHFG frxqwu| 0315<;; 3135:4 0314856 313669 0317397 3136;7
Edvlf vfkrrolqj 031353< 3133;4 0314793 313439 3146:< 31344<
Kljkhu hgx1 vkruw 314:;9 3134:8 313<5; 313549 315483 313588
Kljkhu hgx1 phglxp 315753 313457 3165;3 31346; 0315:75 313575
Kljkhu hgx1 orqj 316743 313486 316673 3134:9 314:36 313576
Zdjh txduwloh 4 3145;7 31343; 313756 31347< 314<86 313483
Zdjh txduwloh 6 0313687 3133<5 313895 313447 0314;<9 313476
Zdjh txduwloh 7 0313443 313433 313<5; 313457 0314:37 31347<
Qrq lqvxuhg 313;47 3133<9 3133;: 31345; 3145;3 31346;
Xqhpsor|hg 0315<5: 313446 0317578 313484 0313575 31347:
Vhoi0hpsor|hg 0317895 3135:6 0319387 313686 031464< 313676
Rxw ri oderxu irufh 031674; 313448 0316776 313484 03153;: 313493
Ilup vl}h 44083 313953 3133<; 3138:: 31345; 313894 313469
Ilup vl}h 840533 3146:8 31343; 3146;3 31346: 313<6< 313486
Ilup vl}h 533. 314989 313444 314739 313473 314955 313498
Ghfolqlqj �up 31:79: 313434 31:9:: 313457 318579 3134::
Jurzlqj �up 317<88 31343: 317679 313464 317736 3134:8
Djulfxowxuh 3157<4 313545 31585< 313645 313;6: 31359:
Frqvwuxfwlrq 315<<: 313477 317;3< 3134<4 313333 31353;
Hqhuj| 03134<4 3138<4 03187:8 313<:: 316978 313979
Wudgh 314;57 31344< 3153:< 313497 313;;3 313487
Wudqvsruw 316383 31347< 3178;: 3134<7 313639 313539
Ilqdqfh 3166:4 3134<9 319536 313564 0315885 313654
Exvlqhvv 314796 313494 0314769 313568 316<5< 313548
Sxeolf 316464 31343< 319:88 313485 0316;39 3134:;
JGS jurzwk 03193<< 313586 031:578 31364; 0315<69 3136;7
Orfdo xqhpso1 udwh 4165<: 31347; 418375 3134<7 31::55 31359:
Odujh flw| 03157;9 313448 031578; 313473 0314<56 3134:7
Uxudo 031459; 3133;7 031493< 313437 03137;6 313456

@Wr dlg pd{lpl}dwlrq ri wkh olnholkrrg ixqfwlrq wkh yduldeohv JGS jurzwk dqg Orfdo xqhp0

sor|phqw udwh kdyh ehhq vfdohg e| 431
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Iljxuh 4= Wkh hpslulfdo mre fkdqjh kd}dug udwh

Iljxuh 5= Wkh hvwlpdwhg mre fkdqjh kd}dug udwh1

49



Iljxuh 6= Ghvwlqdwlrq vshfl�f mre fkdqjh kd}dug udwhv1

4:



Iljxuh 7= Uhjlrq0vshfl�f mre fkdqjh kd}dug udwhv1

4;



E Dsshqgl{= Vxssohphqwdu| wdeohv

WDEOH E4

Hvwlpdwlrq uhvxowv= Edvholqh sdudphwhuv dqg xqrevhuydeohv

Mre fkdqjh Mre fkdqjh
zlwklq lqgxvwu|

Mre fkdqjh
ehwzhhq lqgxvwulhv

Sdudphwhuv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
41 |hdu/ \� 3137:< 31334; 313549 313343 313763 313373
51 |hdu/ \2 313843 313347 31357: 31333< 313664 313355
61 |hdu/ \� 3137;; 313346 31356; 31333; 3135<< 31334:
71 |hdu/ \e 3137<< 313346 313577 31333; 3135<5 313348
81 |hdu/ \D 3137<6 313347 313566 31333; 313637 313349
91 |hdu/ \S 3137:8 313347 313563 31333< 3135:9 313348
:1 |hdu/ \. 31377; 313348 313545 31333< 3135:6 313349
;1 |hdu/ \H 313768 31334: 313538 313343 31359: 31334;
<1 |hdu/ \b 3136<< 31334< 3134;: 313344 313586 313353
431 |hdu/ \�f 313686 313355 313486 313345 31357< 313358
441 |hdu/ \�� 31364< 313363 313494 31334; 3134<: 313367

v2 51;549 3136;7 616938 313835 5156:3 315883
� Ev�� 31;<<: 313377 31<735 313366 31<:68 31345<
� Ev2� 314336 313377 3138<; 313366 313598 31345<

4<



WDEOH E5

Hvwlpdwlrq uhvxowv= Hiihfwv ri fryduldwhv
Frshqkdjhq Odujh flwlhv Uxudo uhjlrqv

Yduldeohv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
Djh 4<057 319565 3134<7 3194:8 313588 31:44; 313536
Djh 5805< 315:83 31349: 315<<6 313557 316584 3134::
Djh 7307< 0315<73 3134:9 0316455 313567 0316598 3134;5
Djh 8308< 031:96< 313573 031<598 313686 031;;4: 3135:4
Djh 93. 041:788 3137<; 041;338 313:93 041:7:6 3138<9
Ihpdoh 03143;5 31344< 0315399 31349: 03159<6 313464
Fkloguhq 309 |hduv 0313;56 313453 03139<5 313485 0313::8 313449
Wzr dgxowv 0313539 313458 0313585 3134:3 03135<9 313466
Qrq RHFG frxqwu| 031654; 313688 03166;4 313:37 0315<78 313884
Edvlf vfkrrolqj 03138<7 313468 03138<< 3134:8 313749 31345<
Kljkhu hgx1 vkruw 314:93 313595 314:48 3136:6 3147;3 313645
Kljkhu hgx1 phglxp 3153<< 3134<7 315853 313593 315:76 313546
Kljkhu hgx1 orqj 315:6: 31354: 317345 31365< 3179:9 313637
Zdjh txduwloh 4 314694 3134;8 314<55 313554 31433< 3134:3
Zdjh txduwloh 6 0313596 313485 0313:6< 3134<; 031385< 313479
Zdjh txduwloh 7 03135<9 313496 313354 313545 03136;< 313496
Qrq lqvxuhg 3143;6 313477 313<:5 313554 3135<; 31349:
Xqhpsor|hg 0315887 3134<6 0315<;: 313563 0315::9 3134:<
Vhoi0hpsor|hg 0317;8; 313799 0316<5< 3138;< 03176<8 313748
Rxw ri oderxu irufh 03166:8 3134<3 0316364 31356: 03168:7 3134;:
Ilup vl}h 44083 3143<3 3134:4 313977 313536 31348< 313485
Ilup vl}h 840533 314;88 3134;4 3145<8 313556 313<66 3134:6
Ilup vl}h 533. 3155:7 3134;3 314545 31356; 313<<8 3134;;
Ghfolqlqj �up 31:;79 313497 31:994 31354: 319<99 313497
Jurzlqj �up 318978 3134:7 318495 31355; 317647 3134:6
Djulfxowxuh 31585: 3139<9 315837 31373; 315499 3135;<
Frqvwuxfwlrq 3165<7 313593 3165<7 3135<3 31584: 313558
Hqhuj| 0313354 313<49 3134<< 3146;; 0314665 313<<6
Wudgh 31566< 31353< 314;<7 313587 313<;: 3134;;
Wudqvsruw 3159;5 31357; 316:73 313656 315<76 313579
Ilqdqfh 31643< 3135;4 316753 3137:; 3163;5 31373<
Exvlqhvv 31478; 31357< 31498< 313685 3146:7 313634
Sxeolf 3166<; 3134<: 3165;6 313568 315:63 313498
JGS jurzwk 031:<:; 3136;5 0317736 313849 0318965 31376<
Orfdo xqhpso1 udwh 41<:68 313656 416:<; 31365< 31<;3: 31354:
& revhuydwlrqv 447/:7: 9;/778 437/665
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WDEOH E6

Hvwlpdwlrq uhvxowv= Edvholqh sdudphwhuv dqg xqrevhuydeohv
Frshqkdjhq Odujh flwlhv Uxudo uhjlrqv

Sdudphwhuv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
41 |hdu/ \� 313573 313348 31365: 313363 313:35 3133:6
51 |hdu/ \2 3135;3 313346 31369; 31335: 3139:9 313389
61 |hdu/ \� 3135;: 31334< 31367< 31335; 31394: 313368
71 |hdu/ \e 31363< 313349 31368< 313355 313948 313359
81 |hdu/ \D 313664 313349 313688 313353 3138:3 313356
91 |hdu/ \S 313657 313348 313668 31334< 3138:3 313356
:1 |hdu/ \. 313666 313349 3135<7 31334: 313853 313355
;1 |hdu/ \H 313677 31334: 313597 31334: 31383: 313356
<1 |hdu/ \b 313648 31334: 3135;9 313354 313769 313356
431 |hdu/ \�f 3135<; 31334; 313574 313354 3136:4 313356
441 |hdu/ \�� 3135<5 313355 313465 313346 313755 313366

v2 51:593 313793 51<44: 313:79 51;5:4 313;57
� Ev�� 31;9:: 31339< 31;<98 3133;8 31<4;< 3133:;
� Ev2� 314656 31339< 314368 3133;8 313;44 3133:;
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