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Abstract: Since 1994, unemployed workers in the Danish labor market
have participated in active labor market programs at a large scale. This
paper contributes with an assessment of costs and benefits of these
programs. Longterm treatment effects are estimated on a very detailed
administrative dataset by propensity score matching. For the years
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end up with positive effects when a long enough time horizon is allowed.
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4 Lqwurgxfwlrq4

Vlqfh 4<<7 xqhpsor|phqw ehqh�w froohfwlrq wkurxjkrxw orqjhu vshoov ri xqhpsor|phqw kdv

ehhq frqglwlrqdo rq sduwlflsdwlrq lq dfwlyh oderu pdunhw surjudpv +DOPSv, lq Ghqpdun1

Dv d uhvxow/ odujh0vfdoh hquroophqw ri xqhpsor|hg lqwr surjudpv kdv rffxuuhg/ vr wkdw wkh

Gdqlvk v|vwhp ri DOPSv lv rqh ri wkh prvw h{whqvlyh lq wkh RHFG1 Wrgd| Ghqpdun dqg

Vzhghq duh wkh frxqwulhv lq Hxursh wkdw vshqg prvw prqh| rq dfwlyh oderu pdunhw srolf|

dv d vkduh ri JGS1 Wkh srolflhv kdyh � dw ohdvw iru wkh Gdqlvk fdvh � ehhq lpsohphqwhg

zlwkrxw pxfk sulru nqrzohgjh derxw srwhqwldo ehqh�fldo h�hfwv/ ohw dorqh zkhwkhu vxfk

ehqh�wv h{fhhg wkh frvwv ri wkh surjudpv1

Dfwlyh oderu pdunhw srolflhv frqvwlwxwh dq lpsruwdqw hohphqw ri wkh ixqfwlrqlqj ri

oderu pdunhwv qrw mxvw lq Ghqpdun exw lq prvw Hxurshdq frxqwulhv/ zkloh lq wkh XV wkh|

kdyh olplwhg vfdoh1 Lq wklv oljkw lw lv vrphzkdw sdudgr{lfdo wkdw wkh sudfwlfh ri hydoxdwlqj

surjudpv lv pxfk ohvv ghyhorshg lq Hxursh wkdq lq wkh XV/ dv srlqwhg rxw e| Noxyh )

Vfkplgw +5335,1 Iru wkh h{lvwlqj Hxurshdq vwxglhv wkh| �qg wkdw surjudp h�hfwv duh

pl{hg dqg yhu| khwhurjhqhrxv dfurvv w|shv ri surjudpv dqg wdujhw jurxsv/ dqg wkdw wkh

vwxglhv yhu| uduho| duh dffrpsdqlhg zlwk uljrurxv frvw0ehqh�w dqdo|vhv/ dv wkh frvw vlgh

prvwo| lv qhjohfwhg1 Wkh sxusrvh ri wklv sdshu lv wr khos �oo wklv jds zlwk dq dvvhvvphqw

ri frvwv dqg ehqh�wv ri wkh odujh0vfdoh v|vwhp ri DOPSv lq Ghqpdun1

Zh phdvxuh wkh qhw vrfldo ehqh�w iurp wkh DOPSv e| vxewudfwlqj wkh surjudpv*

frvwv iurp lwv glvfrxqwhg vwuhdp ri ehqh�wv1 Dv qrwhg e| Khfnpdq/ OdOrqgh ) Vplwk

+4<<<, wkh sulpdu| vrfldo ehqh�w uhsruwhg lq prvw frvw0ehqh�w dqdo|vhv lv wkh glvfrxqwhg

hduqlqjv jdlq/ zklfk lv xvxdoo| ri idu odujhu pdjqlwxgh wkdq rwkhu phdvxuhg ehqh�wv1

Wkhuhiruh lw lv lpsruwdqw wr rewdlq fuhgleoh dqg suhflvh hvwlpdwhv ri wkh hduqlqjv jdlq1

Zh fdofxodwh wuhdwphqw h�hfwv rq hpsor|phqw dqg hduqlqjv iru d vdpsoh ri xqhpsor|hg

zkr duh iroorzhg ryhu wkh |hduv 4<<805333/ dqg zh vkrz wkdw lq d oderu pdunhw vxfk

dv wkh Gdqlvk lw lv dovr yhu| lpsruwdqw wr eh lq srvlwlrq wr hvwlpdwh orqj0whup h�hfwv/

vlqfh wkh ehqh�wv pd| qrw dsshdu xqwlo |hduv diwhu wkh �uvw hqwudqfh lqwr surjudpv1 Rq

wkh frvw vlgh zh wdnh lqwr dffrxqw gluhfw frvwv ri rshudwlqj wkh surjudpv +dgplqlvwudwlrq

frvwv/ frvw ri hgxfdwlrq dqg wudlqlqj h{shqglwxuhv,/ fruuhfwhg iru pdujlqdo frvwv ri sxeolf

ixqgv1 Dprqj uhohydqw h�hfwv xqdffrxqwhg iru duh jhqhudo htxloleulxp h�hfwv vxfk dv

glvsodfhphqw ri qrq0sduwlflsdqwv/ dqg srwhqwldo h{ dqwh h�hfwv rq wkh wudqvlwlrq udwh rxw

ri xqhpsor|phqw1

Zh kdyh dffhvv wr d ulfk uhjlvwhu0edvhg +qrq0h{shulphqwdo, gdwd vhw/ dqg wkh hfrqr0

phwulf dssurdfk xvhg wr hvwlpdwh wuhdwphqw h�hfwv lv surshqvlw| vfruh pdwfklqj1 Qrq0

4Zh wkdqn Mdq Y1 Kdqvhq dqg Vûuhq Er Qlhovhq iru ydoxdeoh frpphqwv1



h{shulphqwdo hydoxdwlrqv kdyh wr dgguhvv wkh lvvxh ri srvvleoh eldv lq wkh surjudp h�hfwv

gxh wr vhohfwlrq ri sduwlflsdqwv lqwr surjudpv1 Wkh phwkrg ri pdwfklqj +vhh h1j1 Khfn0

pdq/ Lfklpxud ) Wrgg +4<<:,, dvvxphv wkdw doo uhohydqw yduldeohv wkdw d�hfw wkh vhohfwlrq

surfhvv dqg oderu pdunhw rxwfrphv duh nqrzq/ vxfk wkdw frqglwlrqdo rq wkhvh yduldeohv

wkh surjudp h�hfwv duh lghqwl�hg dqg xqeldvhg1 Wklv lv wkh frqglwlrqdo lqghshqghqfh

dvvxpswlrq +FLD,1 Zh dujxh wkdw rxu gdwd vhw frqwdlqv vr pxfk lqirupdwlrq wkdw prvw

khwhurjhqhlw| lv revhuyhg/ wkxv pdnlqj wkh FLD sodxvleoh1

Vxuyh|v ri wkh olwhudwxuh duh jlyhq e| Khfnpdq hw do1 +4<<<,/ Pduwlq ) Juxee +5334,

dqg Noxyh ) Vfkplgw +5335,/ exw d ihz Hxurshdq hydoxdwlrqv ri sduwlfxodu uhohydqfh

iru wklv sdshu vkrxog eh phqwlrqhg15 Uddxp/ Wrus ) ]kdqj +5335, xqghuwdnh d frvw0

ehqh�w dqdo|vlv ri oderu pdunhw wudlqlqj/ zklfk lv wkh odujhvw surjudp lq Qruzd|1 Wkh|

kdyh dffhvv wr gdwd iru wkh shulrg 4<<504<<:/ dqg �qg wkdw wkh h�hfw ri wkh surjudp

rq dqqxdo hduqlqjv prvwo| lv srvlwlyh dqg ulvlqj ryhu wlph/ dqg wkdw iru zrphq zlwk

oderu pdunhw h{shulhqfh wkh jdlqv h{fhhg wkh frvwv/ zkloh iru phq frvwv duh forvh wr

ehqh�wv1 Iru oderu pdunhw hqwudqwv/ krzhyhu/ wkh jdlqv duh orzhu wkdq wkh frvwv1 Wkh

h{whqw ri wkh Vzhglvk v|vwhp ri DOPSv frphv forvhvw wr wkh Gdqlvk/ dqg wuhdwphqw

h�hfwv ri wkh Vzhglvk DOPSv duh hvwlpdwhg e| Vldqhvl +5334,1 D vdpsoh ri �uvw0wlph

xqhpsor|hg lqglylgxdov +lq 4<<7, lv iroorzhg ryhu d 90|hdu shulrg/ dqg/ h{fhsw iru mre

vxevlglhv/ dgyhuvh hpsor|phqw h�hfwv duh irxqg1 Iru h{dpsoh iru oderu pdunhw wudlqlqj

dqg zrun h{shulhqfh sodfhphqw +doprvw :3( ri wkh sduwlflsdqwv duh hquroohg lq wkhvh

surjudpv,/ wkhuh lv lqlwldoo| qhjdwlyh +orfnlqj0lq, h�hfwv/ dqg lw lv qrw xqwlo diwhu 708

|hduv wkdw wkh| ehfrph +lqvljql�fdqwo|, srvlwlyh1 Wkh glvdssrlqwlqj h�hfwv duh sduwo|

dwwulexwhg wr wkh pdvvlyh xvh ri odujh0vfdoh surjudpv zklfk lv fodlphg wr kdyh uhvxowhg

lq lqh!flhqw surjudp dgplqlvwudwlrq dqg sduwo| wr wkh idfw wkdw sduwlflsdwlrq lv d zd| wr

uhqhz holjlelolw| iru xqhpsor|phqw ehqh�wv1 Jhu�q ) Ohfkqhu +5335, hydoxdwh wkh h�hfwv

ri wkh Vzlvv DOPSv ryhu d 48 prqwk shulrg/ dqg wkh| �qg wkdw hpsor|phqw dqg wudlqlqj

surjudpv kdyh dgyhuvh h�hfwv rq hpsor|phqw rxwfrphv/ zkloh whpsrudu| zdjh vxevlglhv

kdyh srvlwlyh hpsor|phqw h�hfwv1 Frpprq wr Uddxp hw do1 +5335,/ Vldqhvl +5334, dqg

Jhu�q ) Ohfkqhu +5335,/ dqg rxu vwxg| lv wkdw wkhuh lv dffhvv wr ulfk gdwd vhwv/ dqg wkh

hfrqrphwulf dssurdfk xvhg wr hvwlpdwh wuhdwphqw h�hfwv lv surshqvlw| vfruh pdwfklqj1

5Dprqj Gdqlvk hydoxdwlrqv wkhuh h{lvwv rqh srvw 4<<70uhirup vwxg| ri wkh hqwluh v|vwhp ri Gdqlvk

DOPSv +vhh Pxqfk ) Vnlsshu +5336,,/ exw wklv vwxg| lv pdlqo| frqfhuqhg zlwk vkruwwhup h�hfwv/ vlqfh

wkh| hvwlpdwh wuhdwphqw h�hfwv lq d wlplqj0ri0hyhqwv xqhpsor|phqw gxudwlrq prgho1 Diwhu dffrxqwlqj

iru vhohfwlrq lqwr surjudpphv edvhg rq revhuyhg dqg xqrevhuyhg fkdudfwhulvwlfv/ wkh| �qg wkdw prvw

surjudpphv kdyh qhjdwlyh qhw h�hfwv rq wkh wudqvlwlrq udwh iurp xqhpsor|phqw wr hpsor|phqw/ zklfk lv

riwhq dwwulexwhg wr qhjdwlyh orfnlqj0lq h�hfwv/ exw vrphwlphv dovr qhjdwlyh srvw0surjudpph h�hfwv1 Rqh

h{fhswlrq lv sulydwh mre wudlqlqj zklfk whqgv wr kdyh d vpdoo srvlwlyh qhw h�hfw1
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Wkh uhvw ri wkh sdshu lv rujdql}hg dv iroorzv1 Lq wkh qh{w vhfwlrq wkh lqvwlwxwlrqdo

iudphzrun ri wkh Gdqlvk oderu pdunhw lv ghvfulehg1 Vhfwlrq 6 rxwolqhv wkh hydoxdwlrq

sureohp dqg wkh phwkrg ri pdwfklqj1 Vhfwlrq 7 ghvfulehv wkh gdwd vhw dqg wkh vhohfwlrq

surfhvv lqwr surjudpv/ zkloh vhfwlrq 8 uhsruwv wkh hvwlpdwhg surjudp h�hfwv1 Vhfwlrq 9

glvfxvvhv wkh frvwv dqg ehqh�wv dffrxqwhg iru dqg vhfwlrq : frpsduhv frvwv dqg ehqh�wv

ri wkh surjudpv1 Ilqdoo|/ vhfwlrq ; frqfoxghv1

5 Wkh Gdqlvk oderu pdunhw

514 Lqvwlwxwlrqdo iudphzrun

Lq Ghqpdun oderu pdunhw lqvwlwxwlrqv sod| dq lpsruwdqw uroh lq lpsohphqwlqj oderu pdu0

nhw srolflhv/ dqg pdq| oderu pdunhw uhirupv duh wkh rxwfrph ri wulsduwlwh djuhhphqwv

ehwzhhq xqlrqv/ hpsor|hu frqihghudwlrqv dqg wkh jryhuqphqw1 Wkh oderu pdunhw uhirupv

ri wkh 4<<3v/ wkdw lqwurgxfhg dfwlyh oderu pdunhw phdvxuhv wr wkh xqhpsor|hg rq d odujhu

vfdoh duh qr h{fhswlrq1

Wkrvh zkr duh xqhpsor|hg lq Ghqpdun fdq uhfhlyh uhodwlyho| jhqhurxv �qdqfldo vxs0

sruw/ hlwkhu lq wkh irup ri xqhpsor|phqw lqvxudqfh ru vrfldo vhfxulw| sd|phqwv1 Wkh

uhfhlsw ri xqhpsor|phqw lqvxudqfh sd|phqwv � xqhpsor|phqw ehqh�wv � lv frqglwlrqdo

rq +yroxqwdu|, phpehuvkls ri dq xqhpsor|phqw lqvxudqfh +XL, ixqg1 Rqfh d phpehu kdv

ehhq xqhpsor|hg iru pruh wkdq irxu |hduv/ wkh uljkw wr uhfhlyh xqhpsor|phqw ehqh�wv lv

vxvshqghg xqwlo wkh phpehu kdv ehhq lq hpsor|phqw iru d shulrg1 Vlploduo|/ lqglylgxdov

zkr mrlq d XL ixqg kdyh wr eh hpsor|hg iru d fhuwdlq shulrg ehiruh wkh| hduq wkh uljkw

wr uhfhlyh xqhpsor|phqw ehqh�wv1 Iru orz lqfrph zrunhuv wkh xqhpsor|phqw ehqh�wv

uhsodfh xs wr <3( ri wkh suhylrxv zdjh1

Lq wkh hduo| 4<<3v wkh Gdqlvk hfrqrp| zdv lq d uhfhvvlrq/ exw frqglwlrqv lpsuryhg

vljql�fdqwo| vlqfh 4<<6/ dqg wkh xqhpsor|phqw udwh gursshg iurp d kljk ri 4517 ( lq

4<<6 wr 815 ( lq 53341 D frqvlghudeoh sduw ri wklv uhgxfwlrq lv gxh wr wkh vwurqj hfrqrplf

h{sdqvlrq wkurxjkrxw wkh odvw sduw ri wkh 4<<3v1 Lq wkh vdph shulrg/ d odujh qxpehu ri

shrsoh vzlwfkhg wr yroxqwdu| vfkhphv ri zlwkgudzdo iurp wkh oderu pdunhw frpsulvlqj

hduo| uhwluhphqw/ wudqvlwlrqdo hduo| zlwkgudzdo ehqh�wv dqg sdlg ohdyh vfkhphv/ zklfk

dovr uhgxfhg xqhpsor|phqw1 Dq| uhpdlqlqj sduw ri wkh uhgxfwlrq lq xqhpsor|phqw fdq

suhvxpdeo| eh dvfulehg wr fkdqjhv lq wkh iudphzrun iru wkh oderu pdunhw/ fi1 Gdqlvk

Hfrqrplf Frxqflo +5335,1 Pruh ghfhqwudol}hg zdjh qhjrwldwlrqv duh olnho| wr kdyh ehhq

d idfwru ehklqg wkh idoo lq xqhpsor|phqw/ exw fkdqjhv lq oderu pdunhw srolf| fhuwdlqo|

dovr kdyh frqwulexwhg wr wklv lpsuryhphqw1
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515 Wkh 4<<7 oderu pdunhw uhirup

Lq wkh 4<<3v d vkliw lq oderu pdunhw srolflhv zdv lqwurgxfhg vwduwlqj zlwk wkh 4<<7 oderu

pdunhw uhirup1 Dq lpsruwdqw hohphqw ri wkh uhirup zdv wkh lqwurgxfwlrq ri dfwlyh oderu

pdunhw phdvxuhv wr wkh xqhpsor|hg rq d odujhu vfdoh1 Wkh pdlq remhfwlyh ri wkhvh sur0

judpv zdv wr lpsuryh wkh hpsor|phqw survshfwv ri wkh xqhpsor|hg1 Dqrwkhu hohphqw lq

wkh uhirup zdv wkh derolwlrq ri wkh uxoh doorzlqj wkh xqhpsor|hg wr uhqhz wkhlu holjlelo0

lw| iru ehqh�w shulrgv e| sduwlflsdwlqj lq dfwlyh oderu pdunhw surjudpv1 Wkh pd{lpxp

shulrg iru uhfhlylqj ehqh�wv zdv uhgxfhg iurp qlqh wr vhyhq |hduv1

Vxevhtxhqw fkdqjhv kdyh dlphg dw vwuhqjwkhqlqj dfwlyh oderu pdunhw phdvxuhv/ rq wkh

sulqflsoh wkdw ehqh�w hqwlwohphqwv vkrxog eh frqglwlrqdo rq sduwlflsdwlrq lq dfwlyh oderu

pdunhw surjudpv +wkh �uljkw dqg gxw|� sulqflsoh,1 Wkh ehqh�w shulrg kdv judgxdoo| ehhq

vkruwhqhg wr irxu |hduv/ dqg wkh wlph xqwlo sduwlflsdwlrq lq DOPSv kdv ehhq dgydqfhg

fruuhvsrqglqjo| vr wkdw e| Mdqxdu| 5334 wkh xqhpsor|hg zhuh lq sulqflsoh reoljhg wr

sduwlflsdwh diwhu rqh |hdu ri xqhpsor|phqw1 Rqfh wklv shulrg ri xqfrqglwlrqdo ehqh�wv

kdv h{sluhg wkh xqhpsor|hg pxvw sduwlflsdwh lq DOPSv gxulqj :8( ri ixuwkhu wlph vshqw

lq xqhpsor|phqw16 Ixuwkhupruh/ dydlodelolw| dqg holjlelolw| fulwhuld kdyh ehhq wljkwhqhg1

D vshfldo |rxwk surjudp zdv lqwurgxfhg lq 4<<9/ uhvxowlqj lq hduolhu DOPS sduwlflsdwlrq

dqg fxwv lq ehqh�wv17

Wkh iudfwlrq ri wkh xqhpsor|hg sduwlflsdwlqj lq surjudpv kdv pruh wkdq grxeohg vlqfh

wkh �uvw uhirup lq 4<<71 Wklv lv sduwo| gxh wr wkh vwuhqjwkhqlqj ri dfwlyh phdvxuhv/ dqg

sduwo| gxh wr wkh idfw wkdw wkh uhirupv dovr hqwdlohg d iruzdug vkliw lq wkh dfwlyh shulrg

vxfk wkdw pruh shrsoh duh d�hfwhg e| wkh uhtxluhphqwv ri wkh DOPSv1 Lq 4<<7 pruh wkdq

;3/333 |hduo| ixoo0wlph XL ixqg phpehuv sduwlflsdwhg lq vrph DOPS/ dqg vlqfh wkhq

wklv qxpehu kdv vhwwohg dw d ohyho ehwzhhq 78/333 dqg 88/333/ zlwk d ghfolqh wr durxqg

75/333 lq 53341 Lq wkh vdph shulrg wkh qxpehu ri |hduo| ixoo0wlph vrfldo vhfxulw| uhflslhqwv

sduwlflsdwlqj lq dfwlyh phdvxuhv urvh vwhdglo| iurp vrphzkdw pruh wkdq 53/333 lq 4<<7

wr durxqg 69/333 lq 53341 Zkhq frpsdulqj wkhvh qxpehuv wr wkh fruuhvsrqglqj qxpehuv

ri xqhpsor|hg +5;;/333 lq 4<<7 dqg 478/333 lq 5334, lw ehfrphv fohdu wkdw wkh vfdoh ri

wkh Gdqlvk v|vwhp ri DOPSv wrgd| lv pdvvlyh/ dqg wklv kdv ohg Noxyh ) Vfkplgw +5335,

wr kljkoljkw Ghqpdun dv wkh sulph h{dpsoh dprqj Hxurshdq frxqwulhv shuiruplqj wkh

wudqvlwlrq iurp d ehqh�w v|vwhp ri sdvvlyh phdvxuhv wr rqh ri dfwlyh phdvxuhv1

6Diwhu wkh odwhvw uhirup lq 5335 wkh xqhpsor|hg duh lqvwhdg uhtxluhg wr sduwlflsdwh lq d surjudpph

hyhu| wlph wkh| kdyh kdg vl{ frqvhfxwlyh prqwkv ri xqhpsor|phqw1
7Iru pruh ghwdlov dqg h�hfwv ri wklv sduwlfxodu surjudpph/ vhh Mhqvhq/ Vyduhu ) Urvkrop +5336,1
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516 Wkh irxu surjudp w|shv frqvlghuhg

Lq wklv vwxg| zh irfxv h{foxvlyho| rq phpehuv ri XL ixqgv/ vlqfh vrfldo vhfxulw| uhflslhqwv

riwhq dovr duh glvdeohg ru kdyh rwkhu vrfldo sureohpv ehvlghv ehlqj xqhpsor|hg1 Eroylj/

Mhqvhq ) Urvkrop +5336, jlyhv d ghvfulswlrq ri wkh surjudpv r�huhg lq wkh vrfldo vhfxulw|

v|vwhp/ dqg wkh| hvwlpdwh vkruw0whup hpsor|phqw h�hfwv ri sduwlflsdwlrq1 Wkhuh duh

vhyhudo gl�huhqw w|shv ri surjudpv r�huhg wr xqhpsor|hg XL ixqg phpehuv/ dqg lq wklv

vwxg| wkh| duh djjuhjdwhg lqwr irxu pdlq w|shv= sulydwh mre wudlqlqj/ sxeolf mre wudlqlqj/

fodvvurrp wudlqlqj dqg uhvlgxdo surjudpv1

Sulydwh hpsor|huv wdnlqj lq dq xqhpsor|hg iru mre wudlqlqj uhfhlyh d zdjh vxevlg|/ dqg

wkh zdjh udwh ri sduwlflsdqwv lq sulydwh mre wudlqlqj htxdov wkh qhjrwldwhg vdodu| dprqj

wkh uhjxoduo| hpsor|hg1 Lq frqwudvw/ wkh sduwlflsdqwv lq sxeolf mre wudlqlqj duh hpsor|hg

lq d sxeolf lqvwlwxwlrq zkhuh d pd{lpxp krxuo| zdjh udwh dssolhv1 Wkh gxudwlrq ri sulydwh

mre wudlqlqj surjudpv duh rq dyhudjh vkruwhu wkdq wkrvh lq wkh sxeolf vhfwru/ zlwk dyhudjh

gxudwlrqv ri 55 dqg 6< zhhnv uhvshfwlyho|1 Sduwlflsdqwv lq ruglqdu| fodvvurrp wudlqlqj

uhfhlyh d frpshqvdwlrq htxlydohqw wr wkdw ri wkhlu XL ehqh�wv81 Wkh dyhudjh gxudwlrq ri

fodvvurrp wudlqlqj lv 5; zhhnv/ dqg xvxdoo| wkhuh lv rqo| dffhvv wr surjudpv zlwk d pd{l0

pxp gxudwlrq ri wzr |hduv1 Ruglqdu| fodvvurrp wudlqlqj lv d udwkhu khwhurjhqrxv surjudp

w|sh/ dv d vxevwdqwldo qxpehu ri gl�huhqw frxuvhv duh dydlodeoh/ exw wkh dydlodeoh gdwd vhw

grhv qrw doorz d pruh ghwdlohg fodvvl�fdwlrq1 Uhvlgxdo surjudpv frqvlvw ri lqglylgxdo mre

wudlqlqj +hlwkhu sxeolf ru sulydwh,/ hqwuhsuhqhxuvkls vxevlglhv/ wdujhwhg fodvvurrp wudlqlqj/

wdujhwhg frxuvhv/ sxeolf hpsor|phqw surjudpv1 Hqwuhsuhqhxuvkls vxevlglhv frqvwlwxwh d

ixqglqj htxlydohqw wr 83( ri uhjxodu XL ehqh�wv zkhq uhflslhqwv vwduw xs vpdoohu exvlqhvv

hqwhusulvhv1 Wklv surjudp w|sh zdv dedqgrqhg lq 4<<;1 Lqglylgxdo mre wudlqlqj lv wdujhwhg

wrzdugv d zhdnhu jurxs ri xqhpsor|hg zkr duh kdylqj gl!fxowlhv lq �qglqj mrev xqghu

uhjxodu flufxpvwdqfhv1 Sxeolf hpsor|phqw surjudpv kdyh d orqjhu gxudwlrq +xs wr wkuhh

|hduv, dw d sxeolf hpsor|hu dqg hqwdlov/ dprqj rwkhu wklqjv/ wkdw wkh zrun ehlqj grqh

kdv wr eh ri d nlqg wkdw zrxog qrw rwkhuzlvh eh xqghuwdnhq e| wkh sxeolf vhfwru1 Wr vxp

xs/ wkh uhvlgxdo surjudp w|sh lv yhu| khwhurjhqrxv/ exw lv sulpdulo| wdujhwhg wrzdugv wkh

zhdnhu xqhpsor|hg1

Wkhuh kdv ehhq d vkliw lq wkh frpsrvlwlrq ri wkh w|shv ri surjudpv/ vhh Wdeoh 41 Wkh

prvw iuhtxhqwo| xvhg surjudpv duh ruglqdu| fodvvurrp wudlqlqj/ sulydwh mre wudlqlqj dqg

sxeolf mre wudlqlqj1 Lq 4<<8 63( ri doo sduwlflsdqwv zhuh hquroohg lq ruglqdu| hgxfdwlrqdo

surjudpv/ zkloh wklv shufhqwdjh kdg ulvhq wr 98( lq 53331 Dw wkh vdph wlph/ wkh iudfwlrq

ri wkrvh sduwlflsdwlqj lq sulydwh mre wudlqlqj zdv pruh wkdq kdoyhg iurp 47 wr 9(/ zkloh

8Wkrvh ehorz wkh djh ri 58 uhfhlyh kdoi ri pd{lpxp XL ehqh�wv1

8



wkh vkduh ri sduwlflsdqwv lq sxeolf mre wudlqlqj ihoo iurp 64 wr 48(1

Lqvhuw wdeoh 4 derxw khuh

6 Wkh hydoxdwlrq sureohp dqg pdwfklqj

Lq wklv vhfwlrq/ zh zloo eulh | glvfxvv wkh qrq0h{shulphqwdo hvwlpdwru dssolhg dqg wkh

lghqwli|lqj dvvxpswlrqv xqghuo|lqj wklv hvwlpdwru1 Zh ehjlq zlwk d eulhi rxwolqh ri vrph

qrwdwlrq/ dvvxpswlrqv/ dqg d irupxodwlrq ri wkh wudglwlrqdo lpsdfw hvwlpdwru hqulfkhg wr

hqfrpsdvv rxu vhwwlqj zlwk pruh wkdq wzr dowhuqdwlyhv wr fkrrvh iurp1 Wkh remhfwlyh

ri wkh hydoxdwlrq lv wr phdvxuh wkh h�hfw ru lpsdfw ri d wuhdwphqw/ _ 5 ifc �c ���c (j/

rq dq rxwfrph yduldeoh/ t 1 Ohw t_�� eh wkh shuvrq0vshfl�f rxwfrph lq wkh suhvhqfh ri

wuhdwphqw _�/ dqg tf� wkh rxwfrph lq wkh devhqfh ri dq| wuhdwphqw/ _ ' f1 Khqfh/ wkh

shuvrq0vshfl�f lpsdfw ri wkh surjudp _� lv gh�qhg dv {� ' t_�� � tf�c _
� 9' f1 Wkh

ixqgdphqwdo hydoxdwlrq sureohp lv wkdw zh gr qrw revhuyh wkh vdph shuvrq zlwk erwk

rxwfrphv1 Wkhuhiruh lw ehfrphv lpsrvvleoh wr frqvwuxfw wkh shuvrq0vshfl�f lpsdfw iru

dq|rqh e| vlpso| orrnlqj dw wkh gdwd1 Lqvwhdg/ dwwhqwlrq xvxdoo| vkliwv wr frqvwuxfwlqj

phdqv1 Wkh sdudphwhu zh duh lqwhuhvwhg lq/ lv wkh dyhudjh h�hfw ri �wuhdwphqw rq wkh

wuhdwhg� gh�qhg dv

{ ' . dt_� � tfm_ ' _�o +4,

' .dt_� m_ ' _�o�.dtfm_ ' _�o�

Khqfh/ wkh sureohp lv wr �qg wkh frxqwhuidfwxdo .dtfm_ ' _�o lq +4,/ zklfk lv xqrevhuyhg

exw pxvw eh frqvwuxfwhg lq rughu iru wkh gh�qhg lpsdfw phdvxuh wr eh lghqwl�hg/ l1h1

vrph dvvxpswlrqv duh qhhghg wr rewdlq lghqwl�fdwlrq1

Pdwfklqj lv edvhg rq wkh dvvxpswlrq wkdw doo rxwfrph0uhohydqw gl�huhqfhv ehwzhhq

surjudp sduwlflsdqwv dqg qrq0sduwlflsdqwv duh fdswxuhg lq wkhlu revhuyhg fkdudfwhulvwlfv

vxfk wkdw dq| gl�huhqfh lq rxwfrphv fdq eh dwwulexwhg wr wkh surjudpv1 Wkh lghd lv wr

frqvwuxfw frpsdulvrq jurxsv dprqj doo wkh qrq0wuhdwhg zklfk duh dv vlplodu dv srvvleoh wr

wkh jurxsv ri sduwlflsdqwv lq whupv ri wkhlu revhuyhg dwwulexwhv1 Wkdw lv/ frqglwlrqlqj rq

revhuydeohv/ jc vkrxog holplqdwh wkh vhohfwlyh gl�huhqfhv ehwzhhq surjudp sduwlflsdqwv

dqg qrq0sduwlflsdqwv1 Wkxv lq irfxvlqj rq +4, zh pdnh wkh dvvxpswlrq +iroorzlqj Lpehqv

+5333, dqg Ohfkqhu +5334,,

. dtf mjc _ ' _� o ' . dtf mjc _ ' fo ' . dtf mj o � +5,
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Lq rughu wr eh deoh wr xwlol}h +5, lw lv qhfhvvdu| wr pdnh vxuh wkdw wkhuh lv d qrq0sduwlflsdqw

dqdorjxh wr hdfk sduwlflsdqw/ l1h1/

�h E_ ' _� mj � 	 �� +6,

Zkhq d odujh qxpehu ri fryduldwhv/jc lv lq xvh/ pdwfklqj fdq eh gl!fxow wr lpsohphqw

gxh wr wkh glphqvlrqdolw| ri wkh sureohp1 D zd| wr flufxpyhqw wkh fxuvh ri glphqvlrqdolw|

zlwkrxw lpsrvlqj duelwudu| dvvxpswlrqv lv edvhg rq wkh uhvxowv lq Urvhqedxp ) Uxelq

+4<;6,1 Khuh wkh irfxv lv vkliwhg iurp wkh vhw ri fryduldwhv wr wkh suredelolw| ri surjudp

sduwlflsdwlrq/ � Ej� ' �h E_ ' _� mj� � Dv orqj dv +5, dqg +6, krog lw lv vkrzq wkdw/

. dtf m� Ej�c _ ' _� o ' . dtf m� Ej�c _ ' fo +7,

ryhu wkh frpprq vxssruw/ 7� ' 7�RR E� Ej� m_ ' _� �
W
7�RR E� Ej� m_ ' f� � Wklv qhz

frqglwlrqlqj yduldeoh/ � Ej�c fkdqjhv rxu frqglwlrqdo phdq dvvxpswlrq lqwr +7, zklfk

wrjhwkhu zlwk � Ej� 	 � duh wkh rqo| frqglwlrqv uhtxluhg wr mxvwli| surshqvlw| vfruh

pdwfklqj wr hvwlpdwh wkh phdq lpsdfw rq wkh wuhdwhg/ vhh Khfnpdq/ Lfklpxud ) Wrgg

+4<<;,1 Wkh pdwfklqj hvwlpdwru lpsohphqwhg � orfdo olqhdu uhjuhvvlrq pdwfklqj � lv

ghvfulehg lq Dsshqgl{ D1

7 Gdwd dqg wkh vhohfwlrq lqwr surjudpv

Rxu gdwd vhw lv d uhjlvwhu0edvhg 43( udqgrp vdpsoh ri wkh Gdqlvk srsxodwlrq iru wkh

|hduv 4<;;05333 frqvlvwlqj ri wzr sduwv1 Wkh �uvw sduw lv dqqxdo revhuydwlrqv rq d orqj

olvw ri vrflr0hfrqrplf yduldeohv zklfk duh h{wudfwhg iurp wkh lqwhjudwhg gdwdedvh iru oderu

pdunhw uhvhdufk +LGD, dqg wkh lqfrph uhjlvwhuv lq Vwdwlvwlfv Ghqpdun1 Wkh vhfrqg sduw lv

ghwdlohg hyhqw klvwru| lqirupdwlrq derxw wkh oderu pdunhw vwdwh ri wkh lqglylgxdov/ zklfk

lv edvhg rq lqirupdwlrq iurp irxu gl�huhqw dgplqlvwudwlyh uhjlvwhuv +FUDP/ DPIRUD/

VKV dqg FRQ,1 Wkdw lv/ zh nqrz zkhwkhu wkh lqglylgxdov duh hpsor|hg/ xqhpsor|hg/

sduwlflsdwlqj lq DOPSv ru rxw ri wkh oderu irufh lq dq| zhhn1

Wkh pdlq irfxv lv rq wkh h�hfwv ri DOPSv rq hpsor|phqw dqg hduqlqjv rxwfrphv iru

xqhpsor|hg lqglylgxdov lq 4<<8/ vlqfh wklv jlyhv xv wkh orqjhvw wlph krul}rq1 Krzhyhu/

lq oljkw ri wkh fkdqjlqj hfrqrplf vwdwh ri wkh Gdqlvk oderu pdunhw lq wkh 4<<3v/ wkh

fkdqjlqj frpsrvlwlrq ri wkh surjudpv +fi1 Wdeoh 4,/ dqg wkh iruzdug vkliw lq wkh wlplqj

ri sduwlflsdwlrq +vhh vhfwlrq 5,/ zh dovr dvvhvv wkh h�hfwv ri DOPSv iru xqhpsor|hg lq

4<<; ohdylqj xv zlwk d wlph krul}rq ri wkuhh |hduv1 Lq zkdw iroorzv zh irfxv rq wkh

4<<8 vdpsoh/ zkloh fruuhvsrqglqj lqirupdwlrq iru wkh 4<<; vdpsoh vrphwlphv lv ohiw wr

Dsshqgl{ F1

:



Vlqfh wkh pdlq remhfwlyh ri wkh DOPSv lv wr lpsuryh wkh hpsor|phqw survshfwv ri wkh

sduwlflsdqwv/ zh hydoxdwh wkh hpsor|phqw rxwfrph ri wkh xqhpsor|hg1 Iru wkdw uhdvrq

zh frqvwuxfw wkh txduwhuo| hpsor|phqw udwh wkurxjkrxw wkh shulrg 4<<805333 edvhg rq

wkh oderu pdunhw vshoov1 Krzhyhu/ wkh hduqlqjv rxwfrph lv zkdw lv uhohydqw iru frvw0

ehqh�w dqdo|vhv ehfdxvh wklv phdvxuh dovr lqfoxghv h�hfwv rq krxuv zrunhg dqg wkh krxuo|

zdjh udwh/ wkxv fdswxulqj lpsdfwv rq surgxfwlylw| dqg pdwfk txdolw|1 Wkhuhiruh zh dovr

hydoxdwh wkh hduqlqjv rxwfrph/ dqg zh xvh dqqxdo oderu hduqlqjv lq wkh shulrg 4<<805333

dv rxu phdvxuh1 Wklv phdvxuh frqvlvwv ri doo wd{deoh zdjh lqfrph/ zklfk phdqv wkdw dovr

zdjh hduqhg zkloh hquroohg lq sulydwh dqg sxeolf mre wudlqlqj dv zhoo dv vrph surjudpv

lq wkh jurxs ri uhvlgxdo surjudpv lv lqfoxghg +ehqh�wv uhfhlyhg zkloh lq h1j1 fodvvurrp

wudlqlqj duh qrw lqfoxghg,1 Zdjh lqfrph gxulqj sduwlflsdwlrq +qhw ri vxevlglhv wr wkh

hpsor|huv, vkrxog dovr eh lqfoxghg dv d ehqh�w wr wkh h{whqw wkdw lw uh hfwv surgxfwlyh

dfwlylwlhv qrw xqghuwdnhq rwkhuzlvh1 Wklv lvvxh lv glvfxvvhg ixuwkhu lq vhfwlrqv 80:1

714 Vdpsoh vhohfwlrq fkrlfhv

Rqh uhvwulfwlrq ri wkh vdpsoh lv wr frqvlghu rqo| XL ixqg phpehuv ehwzhhq 4; dqg 83 |hduv

ri djh1 Zh h{foxgh lqglylgxdov deryh wkh djh ri 83 vlqfh wklv jurxs lv holjleoh iru hduo|

uhwluhphqw dqg rwkhu vfkhphv iru wudqvlwlrq rxw ri wkh oderu irufh1 Dqrwkhu uhvwulfwlrq ri

wkh vdpsoh lv wkdw lqglylgxdov zkr glh ru hpljudwh gxulqj wkh revhuydwlrq zlqgrz duh dovr

h{foxghg1 Zh vhohfw wkrvh zkr zhuh xqhpsor|hg lq wkh �uvw zhhn ri 4<<8 +dqg vlploduo|

iru wkh �uvw zhhn ri 4<<;,/ dqg wkh irxu wuhdwphqw jurxsv wkhq frqvlvw ri wkrvh xqhpsor|hg

zkr hqg wkhlu xqhpsor|phqw vshoo e| hqwhulqj rqh ri wkh irxu w|shv ri DOPSv1

Lq wkh jurxs ri qrq0sduwlflsdqwv zh lqfoxgh doo xqhpsor|hg dv ri wkh �uvw zhhn ri

4<<8 zkr glg qrw whuplqdwh wkhlu xqhpsor|phqw vshoo zlwk DOPS sduwlflsdwlrq1 Wkdw lv/

zh doorz iru furvv0ryhuv lq wkh vhqvh wkdw wkh| srvvleo| sduwlflsdwh lq surjudpv iroorzlqj

odwhu vshoov ri xqhpsor|phqw1 Diwhu wkhvh vdpsoh uhvwulfwlrqv wkhuh duh 46/838 shuvrqv

lq wkh jurxs ri qrq0sduwlflsdqwv/ zkloh wkhuh duh 858 sduwlflsdqwv lq sulydwh mre wudlqlqj/

4/597 sduwlflsdqwv lq sxeolf mre wudlqlqj/ 4/5:8 sduwlflsdqwv lq fodvvurrp wudlqlqj dqg ;<8

sduwlflsdqwv lq uhvlgxdo surjudpv1

Rqh sduwlfxodu lvvxh ghpdqgv vshfldo dwwhqwlrq zkhq hydoxdwlqj hpsor|phqw dqg hduq0

lqjv h�hfwv lq d odujh0vfdoh v|vwhp vxfk dv wkh Gdqlvk/ zkhuh surjudp vwduwv duh rqjrlqj

dqg gl�hulqj dfurvv lqglylgxdov/ exw zkhuh sduwlflsdwlrq lq sulqflsoh lv pdqgdwru| diwhu d

fhuwdlq qxpehu ri prqwkv lq xqhpsor|phqw1 Lw fdq eh dujxhg wkdw wkh xqhpsor|hg zkr

gr qrw hquroo lq d surjudp gr qrw gr vr h{dfwo| ehfdxvh wkh| kdyh ohiw wkh XL v|vwhp ru

irxqg hpsor|phqw e| zdlwlqj orqj hqrxjk wr uhfhlyh dq dffhswdeoh mre r�hu1 Wkxv wr

;



pdnh phdqlqjixo frpsdulvrqv d yduldeoh vxfk dv xqhpsor|phqw gxudwlrq sulru wr sduwlf0

lsdwlrq pxvw eh frqvwuxfwhg iru wkh jurxs ri qrq0sduwlflsdqwv lq vrph zd|/ hyhq li vxfk

d yduldeoh lv qrw zhoo gh�qhg iru qrq0sduwlflsdqwv1 Vlplodu sureohpv duh hqfrxqwhuhg iru

wkh hydoxdwlrqv ri wkh Vzhglvk v|vwhp ri DOPSv/ dqg Vldqhvl +5334, vroyhv lw e| sdlulqj

d phpehu ri wkh wuhdwphqw jurxs zlwk d qrq0sduwlflsdqw/ zkr kdv uhpdlqhg xqhpsor|hg

iru dw ohdvw dv orqj dv wkh wuhdwhg1 Lq wklv fdvh wuhdwphqw h�hfwv vkrxog eh lqwhusuhwhg

dv wkh h�hfw ri DOPS sduwlflsdwlrq frpsduhg wr zdlwlqj orqjhu lq xqhpsor|phqw1 Wklv

dssurdfk lv qrw dssursuldwh iru d frvw0ehqh�w dqdo|vlv/ vlqfh wkh uhohydqw ghvluhg frxqwhu0

idfwxdo lq sulqflsoh lv qr sduwlflsdwlrq dw doo1

Khuh zh lqvwhdg iroorz dq dssurdfk vxjjhvwhg e| Ohfkqhu +4<<<, dqg dssolhg lq Jhu�q

) Ohfkqhu +5335, dqg Oduvvrq +5336, lq khu hydoxdwlrq ri Vzhglvk |rxwk surjudpv1 Iru

hdfk qrq0sduwlflsdqw d k|srwkhwlfdo surjudp vwduwlqj gdwh iurp wkh hpslulfdo glvwulexwlrq

ri vwduwlqj gdwhv lv gudzq1 Shuvrqv zlwk d vlpxodwhg vwduwlqj gdwh odwhu wkdq wkhlu dfwxdo

h{lw gdwh duh h{foxghg iurp wkh gdwd vhw1 Ohfkqhu +4<<<, frpsduhv wklv surfhgxuh wr wzr

dowhuqdwlyh phwkrgv dqg �qgv wkdw wkh rqh dssolhg khuh iduhv ehvw zlwk uhvshfw wr wzr

gl�huhqw vxppdu| vwdwlvwlfv ri wkh pdwfk1 Lq dgglwlrq Ohfkqhu +5335, jlyhv d vhqvlwlylw|

dqdo|vlv ri wkh surfhgxuh e| xvlqj suhglfwhg vwduwlqj gdwhv/ dqg wkh uhvxowv dsshdu wr eh

urexvw1 Diwhu dssolfdwlrq ri wkh surfhgxuh rqo| 7/9<5 lqglylgxdov uhpdlq lq wkh jurxs ri

qrq0sduwlflsdqwv19 Wklv phdqv wkdw d vxevwdqwldo iudfwlrq ri wkh ruljlqdo jurxs ri qrq0

sduwlflsdqwv duh uhodwlyho| vkruw0whup xqhpsor|hg lq wkh vhqvh wkdw wkh| duh dvvljqhg d

k|srwkhwlfdo surjudp vwduwlqj zhhn wkdw frphv diwhu wkhlu dfwxdo h{lw iurp xqhpsor|phqw1

Wdeoh 5 vkrzv wkh ryhudoo surjudp sduwlflsdwlrq udwhv iru 4<<805333/ zkhuh qr glvwlqf0

wlrq lv pdgh ehwzhhq surjudp w|shv +l1h1 vxevhtxhqw DOPS sduwlflsdwlrq frxog eh ri d

gl�huhqw w|sh,1 Sduwlflsdqwv lq sxeolf mre wudlqlqj dqg uhvlgxdo surjudpv dsshdu wr kdyh

wkh kljkhvw dyhudjh sduwlflsdwlrq udwhv dqg lw lv ghfolqlqj wrzdugv 43( lq 53331 Lw vkrxog

eh qrwhg wkdw hyhq li sduwlflsdqwv duh doorzhg wr vzlwfk wr rwkhu surjudp w|shv odwhu rq/

wkh lqlwldo surjudp w|sh uhpdlqv wkh fohduo| grplqdqw w|sh wkurxjkrxw wkh |hduv1

Lqvhuw wdeoh 5 derxw khuh

Lw lv vhhq wkdw iru wkh 4<<80jurxs ri qrq0sduwlflsdqwv wkh sduwlflsdwlrq udwh ulvhv wr 44( lq

4<<< diwhu zklfk lw ghfolqhv1 Wkh sduwlflsdwlrq vshoov iru qrq0sduwlflsdqwv duh sulpdulo| gxh

wr hquroophqw lq fodvvurrp wudlqlqj dqg uhvlgxdo surjudpv iroorzlqj lqwhuphgldwh vshoov

ri hpsor|phqw dqg xqhpsor|phqw1 Gxh wr wkhvh qrq0qhjdwlyh sduwlflsdwlrq udwhv qrq0

9Wkh fruuhvsrqglqj qxpehuv iru wkh 4<<; vdpsoh duh 578 sduwlflsdqwv lq sulydwh mre wudlqlqj/ 747 lq

sxeolf mre wudlqlqj/ 4/7:7 lq fodvvurrp wudlqlqj dqg 778 lq uhvlgxdo surjudpphv1 Wkh surfhgxuh uhgxfhv

wkh qxpehu ri lqglylgxdov lq wkh jurxs ri qrq0sduwlflsdqwv iurp </45< wr 6/64<1

<



sduwlflsdwlrq lq wkh suhvhqw dqdo|vlv grhv qrw uhsuhvhqw d zruog hqwluho| zlwkrxw DOPS

sduwlflsdwlrq1 Krzhyhu/ wkh sduwlflsdwlrq udwhv ri sduwlflsdqwv dqg qrq0sduwlflsdqwv whqg

wr frqyhujh diwhu 709 |hduv/ vxfk wkdw wkh hvwlpdwhg h�hfwv ri DOPSv sulpdulo| vkrxog eh

dvfulehg wr sduwlflsdwlrq gxulqj wkh �uvw 607 |hduv1

715 Wkh vhohfwlrq surfhvv lqwr surjudpv

Wr surfhhg zh qhhg iru hdfk lqglylgxdo d suhglfwhg suredelolw| ri sduwlflsdwlrq lq hdfk

ri wkh irxu surjudp w|shv1 Wkhvh suredelolwlhv duh hvwlpdwhg dv ixqfwlrqv ri d orqj olvw

ri lqglylgxdo fkdudfwhulvwlfv/ dqg Wdeoh 6 suhvhqwv phdqv iru wkh 4<<8 vdpsoh1 Ri ghpr0

judsklf yduldeohv zh lqfoxgh irxu djh jurxs gxpplhv/ jhqghu/ pdulwdo vwdwxv/ gxpplhv

iru qxpehu ri fkloguhq/ flwl}hqvkls dqg gxpplhv iru uhjlrq eluwk1 Dwwdlqhg hgxfdwlrq lv

fdswxuhg e| gxpplhv iru edvlf vfkrrolqj/ kljk vfkrro dqg ixuwkhu hgxfdwlrq zlwk yrfd0

wlrqdo hgxfdwlrq dv uhihuhqfh1 Zh dovr lqfoxgh wkh udwh zlwk zklfk XL ehqh�wv uhsodfhv

wkh odwhvw revhuyhg zdjh udwh1 Wklv udwh kdv d udwkhu kljk fhlolqj ri <3(1 Lqglylgxdo

zhdowk lv dovr revhuyhg +lq 4/333/333 GNN, dqg vr lv xqlrq phpehuvkls1 Wkh DOPSv duh

lq Ghqpdun dgplqlvwhuhg e| orfdo frxqflov dw frxqw| ohyho/ dqg dgplqlvwudwlyh sudfwlfhv

kdyh ehhq revhuyhg wr ghyldwh vrphzkdw/ vr wr frqwuro iru vxfk gl�huhqfhv dqg rwkhu orfdo

oderu pdunhw gl�huhqfhv zh dovr lqfoxgh gxpplhv iru hdfk frxqw|1 Wkhuh duh irxu pdlq

w|shv ri krxvlqj lq Ghqpdun> rzqhu0rffxslhg krxvlqj/ frrshudwlyhv/ vrfldo krxvlqj dqg

sulydwh uhqwhg krxvlqj/ dqg wkh| kdyh gl�huhqw lpsolfdwlrqv iru oderu pdunhw prelolw|

+vhh Pxqfk/ Urvkrop ) Vyduhu +5336,,1 Wkxv wr frqwuro iru vxfk khwhurjhqhlw| zh lq0

foxgh wkuhh krxvlqj gxpplhv1 Orfdo oderu pdunhw ehkdylru pd| dovr eh lq xhqfhg e| wkh

vl}h ru wklfnqhvv ri wkh oderu pdunhw/ vr zh dovr glvwlqjxlvk ehwzhhq Frshqkdjhq/ wkh �yh

odujhvw flwlhv rxwvlgh Frshqkdjhq dqg rwkhu sduwv ri wkh frxqwu|1

Lqvhuw wdeoh 6 derxw khuh

Ilqdoo| zh lqfoxgh vhyhudo lqglfdwruv iru lqglylgxdo oderu pdunhw klvwru|1 Wkh �uvw ydul0

deoh lv oderu pdunhw h{shulhqfh vlqfh 4<971 XL vhqlrulw| phdvxuhv wkh qxpehu ri zhhnv

wkh xqhpsor|hg suhylrxvo| zhuh xqhpsor|hg dqg uhfhlyhg XL ehqh�wv dw wkh ehjlqqlqj ri

wkh suhvhqw xqhpsor|phqw vshoo1 Lq 4<<8 wklv yduldeoh zhuh uhvhw zkhqhyhu wkh lqglylg0

xdo kdg ehhq hpsor|hg iru 59 zhhnv/ exw wklv uhtxluhphqw zdv vwuhqjwkhqhg wr 85 zhhnv

e| Mdqxdu| 4<<:1 Wkh XL vhqlrulw| lv lpsruwdqw/ vlqfh lw lq sulqflsoh ghwhuplqhv zkhq

wkh xqhpsor|hg lv reoljhg wr sduwlflsdwh lq DOPSv +vhh vhfwlrq 515,/ l1h1 lq 4<<8 wkh

xqhpsor|hg zhuh hqwlwohg wr irxu |hduv ri xqfrqglwlrqdo ehqh�wv/ zkloh lq Mdqxdu| 4<<;

wklv olplw zdv uhgxfhg wzr |hduv1 Wkhuh lv dovr lqfoxghg d yduldeoh lqglfdwlqj zkhwkhu
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wkh xqhpsor|hg vwduwhg wkh xqhpsor|phqw vshoo zlwk qr XL vhqlrulw|1 Vlploduo| wkhuh

duh yduldeohv lqglfdwlqj wkh qxpehu ri suhylrxv xqhpsor|phqw vshoov dqg zkhwkhu wkh

suhvhqw xqhpsor|phqw vshoo lv wkh �uvw1 Dv glvfxvvhg deryh zh dovr lqfoxgh xqhpsor|0

phqw gxudwlrq sulru wr sduwlflsdwlrq lq dgglwlrq wr dq lqglfdwru iru ohvv wkdq 85 zhhnv

ri xqhpsor|phqw gxudwlrq1 Zhhn ri hqwu| wr wkh vdpsoh/ phdq gxudwlrq ri suhylrxv

hpsor|phqw dqg xqhpsor|phqw vshoov dqg wkh sursruwlrq ri wlph vshqw lq hpsor|phqw

dqg xqhpsor|phqw duh lqfoxghg1 Ilqdoo| d yduldeoh iru wkh sursruwlrq ri wlph suhylrxvo|

vshqw uhfhlylqj vlfnqhvv ehqh�wv lv lqfoxghg dv d fuxgh phdvxuh iru khdowk vwdwxv dorqj

zlwk gxpplhv iru DOPS sduwlflsdwlrq lq wkh |hdu ehiruh1

Hyhq diwhu frqwuroolqj iru wklv zhdowk ri lqirupdwlrq zh fdqqrw uxoh rxw wkdw wkhuh lv

xqrevhuyhg khwhurjhqhlw| ohiw wkdw lv fruuhodwhg zlwk hpsor|phqw rxwfrphv dqg surjudp

sduwlflsdwlrq1 Iru h{dpsoh zh gr qrw kdyh yduldeohv fdswxulqj prwlydwlrq/ shuvrqdo ds0

shdudqfh ru fdvhzrunhuv* dvvhvvphqw ri wkh xqhpsor|hgv* fkdqfhv wr �qg mre1 Krzhyhu

frpsduhg wr prvw rwkhu hydoxdwlrq vwxglhv rxu gdwd vhw lv uhodwlyho| frpsuhkhqvlyh/ dqg

zh eholhyh wkdw wkhuh lv vx!flhqw lqirupdwlrq wr pdnh wkh FLD sodxvleoh1

Wkh uhvxowv ri uxqqlqj irxu elqdu| surelw prghov iru sduwlflsdwlrq lq hdfk ri wkh irxu

surjudp w|shv +uhodwlyh wr qrq0sduwlflsdwlrq, duh vkrzq iru wkh 4<<8 vdpsoh lq Wdeoh 71

Pdlq ghwhuplqdqwv ri wkh vhohfwlrq surfhvv vhhpv wr eh jhqghu/ xqlrq phpehuvkls/ XL vh0

qlrulw|/ suhvhqw xqhpsor|phqw gxudwlrq/ xqhpsor|phqw klvwru| dqg DOPS sduwlflsdwlrq

lq 4<<71 Iru doo surjudpv/ sduwlflsdwlrq lv pruh olnho| wkh pruh XL vhqlrulw|/ wkh orqjhu

wkh suhvhqw xqhpsor|phqw vshoo lv/ dqg li wkh xqhpsor|hg sduwlflsdwhg lq surjudpv lq

4<<71

Lqvhuw wdeoh 7 derxw khuh

Iru sulydwh mre wudlqlqj/ wkh suredelolw| ri sduwlflsdwlrq lv ghfuhdvlqj zlwk djh/ dqg

zrphq duh ohvv olnho| wr sduwlflsdwh wkdq phq1 Dovr wkh sursruwlrq ri suhylrxv wlph lq

hpsor|phqw lqfuhdvhv wkh fkdqfhv ri hquroophqw lq sulydwh mre wudlqlqj1 Sduwlflsdwlrq

lq sxeolf mre wudlqlqj lv pruh olnho| iru zrphq dqg xqlrq phpehuv1 Fodvvurrp wudlqlqj

lv pruh olnho| iru lqglylgxdov zlwk ixuwkhu hgxfdwlrq dqg xqlrq phpehuv/ zkloh uhvlgxdo

surjudpv duh ohvv olnho| wkh kljkhu XL uhsodfhphqw udwh dqg wkh ehwwhu hpsor|phqw uhfrug1

8 Orqj uxq hpsor|phqw dqg hduqlqjv h�hfwv

814 Txdolw| ri wkh pdwfk

Diwhu hvwlpdwlqj wkh surshqvlw| vfruhv wkh qh{w vwhs lv wr uhvwulfw wkh vdpsoh wr wkh

frpprq vxssruw1 Wkdw lv/ iru doo irxu sdlu0zlvh frpsdulvrqv ehwzhhq wuhdwphqwv dqg
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qrq0sduwlflsdqwv doo revhuydwlrqv zlwk suredelolwlhv odujhu wkdq wkh vpdoohvw pd{lpxp dqg

vpdoohu wkdq wkh odujhvw plqlpxp pxvw eh ghohwhg1 Iru wkh 4<<8 vdpsoh wklv jlyhv ulvh wr

d orvv ri revhuydwlrqv lq wkh wuhdwphqw jurxsv ri ehwzhhq 4619( +sxeolf mre wudlqlqj, dqg

4;1<( +uhvlgxdo surjudpv,:/ zklfk lv frpsdudeoh wr wkh pdwfklqj rxwfrph ri h1j1 Jhu�q

) Ohfkqhu +5335,1 Wkh txdolw| ri wkh pdwfk fdq eh ixuwkhu vwxglhg e| fdofxodwlqj phdqv

ri wkh fryduldwhv iru wkh wuhdwhg dqg wkh pdwfkhg qrq0sduwlflsdqwv/ dqg prvw yduldeohv

kdyh d yhu| vpdoo gl�huhqwldo ehwzhhq wuhdwhg phdqv dqg pdwfkhg phdqv1;

815 Wuhdwphqw h�hfwv

Wkh hvwlpdwhg dyhudjh txduwhuo| hpsor|phqw h�hfwv iurp wkh pdwfklqj dqdo|vlv duh vkrzq

lq �jxuh 41 Wkh vrolg olqhv uhsuhvhqw h�hfwv iru wkh 4<<8 vdpsoh/ dqg iru doo irxu surjudp

w|shv wkh| vwduw rxw qhjdwlyh dqg ehfrph srvlwlyh diwhu vrph wlph1 Wkh lqlwldo gls lq wkh

hpsor|phqw udwh gl�huhqwldo lv uh hfwlqj wkh orfnlqj0lq h�hfw/ l1h1 wkdw wkh sduwlflsdqwv duh

qrw vhdufklqj zkloh sduwlflsdwlqj lq DOPSv1 Iru sulydwh mre wudlqlqj wkh h�hfw ehfrphv

vljql�fdqwo| srvlwlyh diwhu �yh txduwhuv dqg lw vhhpv wr frqyhujh udwkhu txlfno| wr durxqg

43 shufhqwdjh srlqwv1 Sxeolf mre wudlqlqj surjudpv duh rq dyhudjh ri orqjhu gxudwlrq

wkdq sulydwh mre wudlqlqj surjudpv zklfk lv suhvxpdeo| rqh uhdvrq ehklqg wkh uhodwlyho|

orqj0odvwlqj qhjdwlyh h�hfw1 Wkh hpsor|phqw h�hfwv iru sxeolf mre wudlqlqj kljkoljkwv

wkh qhhg iru dqdo|}lqj orqj0whup h�hfwv/ vlqfh lw lv qrw xqwlo wkh 53wk txduwhu wkdw wkh|

ehfrph vljql�fdqwo| srvlwlyh1 Fodvvurrp wudlqlqj lv vrphzkdw vlplodu lq wkh vhqvh wkdw wkh

hpsor|phqw udwh gl�huhqwldo lv ulvlqj vwhdglo| xqwlo wkh 53wk txduwhu wr d ohyho ehwzhhq 8

dqg 43 shufhqwdjh srlqwv1 Uhvlgxdo surjudpv vhhp wr kdyh vhyhuh orfnlqj0lq h�hfwv/ exw lq

wklv fdvh wkh h�hfwv dovr wxuq srvlwlyh diwhu 607 |hduv1 Ryhudoo/ sulydwh mre wudlqlqj dsshduv

wr shuirup ehvw lq whupv ri lpsurylqj wkh hpsor|phqw survshfwv ri wkh sduwlflsdqwv/ zklfk

lv frqvlvwhqw zlwk wkh vkruw0whupuhvxowv irxqg lq Pxqfk ) Vnlsshu +5336,1

Lqvhuw �jxuh 4 derxw khuh

Iru wkh 4<<; vdpsoh zh duh rqo| lq srvlwlrq wr hvwlpdwh hpsor|phqw h�hfwv iru wkh

�uvw 45 txduwhuv/ exw wr wkh h{whqw wkdw wkh h�hfwv ghyldwh iurp wkh 45 �uvw txduwhuv ri wkh

4<<80h�hfwv vxfk lqirupdwlrq lv dovr ydoxdeoh1< Sduwlflsdqwv lq sulydwh mre wudlqlqj lq wkh

:Iru wkh 4<<; vdpsoh wkh ryhudoo orvv ri revhuydwlrqv dprqj sduwlflsdqwv lv 4:17 ( exw durxqg 58 (

ri wkh revhuydwlrqv lq sulydwh mre wudlqlqj/ sxeolf mre wudlqlqj dqg uhvlgxdo surjudpphv duh orvw1
;Phdqv ri wkh yduldeohv iru wkh wuhdwhg dqg wkh pdwfkhg qrq0sduwlflsdqwv duh vkrzq lq Dsshqgl{ F1

Dovr wkh frpprq vxssruw uhvwulfwlrq lv looxvwudwhg lq Iljxuh F4 dqg F5/ zkhuh hdfk sdqho suhvhqwv sorwv

ri wkh suhglfwhg suredelolwlhv iru hdfk ri wkh irxu DOPS w|shv lq wkh wzr vdpsohv1
<Hpsor|phqw h�hfwv iru wkh 4<<; vdpsoh zhuh dovr suhvhqwhg lq Gdqlvk Hfrqrplf Frxqflo +5335, dqg
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4<<; vdpsoh kdyh d orzhu hpsor|phqw udwh gl�huhqwldo +derxw 8 shufhqwdjh srlqwv,/ exw

wkh| iroorz urxjko| wkh vdph sdwwhuq dv wkh 4<<8 vdpsoh zlwk dq lqlwldo ghfolqh iroorzhg

zlwk d uhodwlyho| txlfn uhfryhu|1 Xqhpsor|hg lq sxeolf mre wudlqlqj dqg fodvvurrp wudlqlqj

rq wkh rwkhu kdqg h{shulhqfh d pxfk pruh surqrxqfhg ghfolqh lq hpsor|phqw/ zklfk wkh|

mxvw pdqdjh wr ryhufrph diwhu 45 txduwhuv1 Wklv ghyldwlrq fdq sduwo| eh dwwulexwhg wr d

pruh vhyhuh orfnlqj0lq h�hfw/ vlqfh wkhlu surjudp sduwlflsdwlrq udwhv duh kljkhu frpsduhg

wr wkh �uvw 45 txduwhuv iru wkh 4<<8 vdpsoh/ fi1 Wdeoh 51 Sduwlflsdqwv lq uhvlgxdo surjudpv

h{shulhqfh urxjko| wkh vdph hpsor|phqw sdwwhuq dowkrxjk wkh gl�huhqwldo vhhpv wr ulvh

hduolhu wkdq lq wkh 4<<8 vdpsoh/ zklfk lv suredeo| gxh wr wkh derolvkphqw ri hqwuhsuhqhxu0

vkls vxevlglhv lq Mdqxdu| 4<<;1 Wklv surjudp zdv ri sduwlfxoduo| orqj gxudwlrq ri xs wr

518 |hduv1

Ryhudoo wkh hpsor|phqw h�hfwv duh orzhu iru wkh 4<<; vdpsoh dqg d pruh surqrxqfhg

orfnlqj0lq h�hfw lv dq lpsruwdqw h{sodqdwlrq/ exw rwkhu idfwruv frxog dovr sod| d uroh1 Iru

lqvwdqfh sduwlflsdqwv lq sulydwh mre wudlqlqj lq wkh wzr vdpsohv kdyh wkh vdph DOPS

sduwlflsdwlrq udwhv gxulqj wkh �uvw 45 txduwhuv exw wkh 4<<; uhvxowv duh ohvv idyrudeoh hyhq

li wkh qrq0sduwlflsdqwv kdyh kljkhu DOPS sduwlflsdwlrq udwhv lq wkh 4<<; vdpsoh1 Rqh

srwhqwldo h{sodqdwlrq frxog eh wkdw wkh Gdqlvk hfrqrp| h{shulhqfhg udslg jurzwk dqg d

ghfolqlqj xqhpsor|phqw udwh lq 4<<804<<;1 Wkdw lv/ wkh xqhpsor|hg lq 4<<; kdyh idlohg

wr �qg hpsor|phqw hyhq lq d errp/ dqg vr wkh| pljkw eh ohvv uhfhswlyh wr DOPSv lq wkh

vhqvh wkdw wkh| kdyh fkdudfwhulvwlfv wkdw pdnh wkhp ohvv �hpsor|deoh� +iru lqvwdqfh XL

vhqlrulw| ri wkh 4<<; vdpsoh lv fohduo| kljkhu,1 Dqrwkhu uhdvrq pljkw eh wkh iruzdug vkliw

lq wkh wlplqj ri sduwlflsdwlrq zklfk frxog lpso| dq lqh!flhqw dgplqlvwudwlrq ri surjudpv

ehfdxvh dssursuldwh frxuvhv ru hpsor|huv pxvw eh irxqg dw d vkruwhu qrwlfh1 Dovr/ wkh

xqhpsor|hg ri wkh 4<<; vdpsoh duh pruh olnho| wr jhw �vwxfn� lq wkh DOPS v|vwhp/ vlqfh

wkh| kdyh kdg ohvv wlph lq rshq xqhpsor|phqw wr vhdufk iru d mre1

Lq dgglwlrq wr wkh hpsor|phqw h�hfwv ri Iljxuh 4/ surjudp h�hfwv rq lqglylgxdo hduq0

lqjv fdswxuh h�hfwv rq krxuv zrunhg dqg wkh krxuo| zdjh udwh/ zklfk lv uhohydqw iru d

frvw0ehqh�w dqdo|vlv1 Krzhyhu/ rxu hduqlqjv phdvxuh grhv qrw doorz xv wr glvwlqjxlvk

ehwzhhq zdjh lqfrph hduqhg lq d uhjxodu mre dqg gxulqj sduwlflsdwlrq lq sulydwh ru sxe0

olf mre wudlqlqj ru pdq| ri wkh uhvlgxdo surjudpv/ dqg vlqfh wkhuh lv d vhyhuh orfnlqj0lq

h�hfw/ wkh hduqlqjv h�hfwv vkrxog eh lqwhusuhwhg zlwk wklv lq plqg1 Wdeoh 8 vkrzv dqqxdo

ghvslwh vhyhudo gl�huhqfhv zlwk uhvshfw wr vdpsoh h{foxvlrq fulwhuld dqg fryduldwhv wkhvh h�hfwv duh doprvw

vlplodu wr wkrvh ri Iljxuh 41 Lq wkh hduolhu dqdo|vlv wkh vdpsoh frqvlvwhg ri 4;098 |hdu rogv zlwkrxw sulru

surjudpph sduwlflsdwlrq1 Dovr wkh jurxs ri qrq0sduwlflsdqwv zdv uhvwulfwhg wr lqfoxgh rqo| lqglylgxdov

zkr glg qrw sduwlflsdwh lq surjudpphv wkurxjkrxw 4<<;053331 Ilqdoo|/ uhjlrq ri eluwk/ oderxu pdunhw

h{shulhqfh dqg XL vhqlrulw| zhuh qrw lqfoxghg dv fryduldwhv1
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hduqlqjv h�hfwv iru wkh 4<<8 dqg 4<<; vdpsohv/ dqg lw lv fohdu wkdw iru sduwlflsdqwv lq

sulydwh dqg sxeolf mre wudlqlqj wkhuh lv dq lqlwldo ulvh lq hduqlqjv ehfdxvh ri zdjh lq0

frph gxulqj sduwlflsdwlrq1 Wklv h�hfw wkhq ghfolqhv exw lv vhhq wr vwdelol}h dw d kljk

ohyho1 Lq idfw wkh hduqlqjv jdlq frqvwlwxwhv d ulvh ri 5519( dqg 4918( lq 5333 iru wkh

4<<80sduwlflsdqwv lq sulydwh dqg sxeolf mre wudlqlqj uhvshfwlyho|/ dqg hyhq li wklv frqwdlqv

vrph hohphqw ri zdjh lqfrph gxulqj sduwlflsdwlrq wklv pxvw eh uhjdughg dv yhu| kljk

qxpehuv1 4<<80sduwlflsdqwv lq fodvvurrp wudlqlqj kdyh d srvlwlyh hduqlqjv h�hfw diwhu rqh

|hdu zklfk lv vxusulvlqj jlyhq wkdw wkh| kdyh qhjdwlyh hpsor|phqw h�hfwv gxulqj wkh �uvw

vhyhq txduwhuv/ fi1 Iljxuh 41 Djdlq wklv frxog eh gxh wr zdjh lqfrph gxulqj vxevhtxhqw

sduwlflsdwlrq lq sxeolf mre wudlqlqj dqg uhvlgxdo surjudpv143 Lq 5333 wkh hduqlqjv h�hfw

htxdov 551:( ri wkh rxwfrph zlwkrxw fodvvurrp wudlqlqj/ zklfk fdq eh frpsduhg wr dq

hduqlqjv jdlq ri xs wr 48( ri wkh fodvvurrp wudlqlqj surjudp hydoxdwhg lq Uddxp hw do1

+5335,1 Ilqdoo| uhvlgxdo surjudpv kdyh qhjdwlyh hduqlqjv h�hfwv wkurxjkrxw wkh shulrg

4<<805333/ zklfk lv sduwo| ehfdxvh wkh hqwuhsuhqhxuvkls vxevlg| surjudp � zkhuh wkhuh

lv qr zdjh lqfrph � grplqdwhv lq wklv vdpsoh1

Lqvhuw Wdeoh 8 derxw khuh

Frqvlghulqj wkh hduqlqjv jdlqv iru wkh 4<<; vdpsoh lw dsshduv wkdw mre wudlqlqj dqg

fodvvurrp wudlqlqj kdyh ohvv idyrudeoh h�hfwv wkurxjk wkh �uvw irxu |hduv frpsduhg wr wkh

4<<8 vdpsoh/ dqg wklv lv vr ghvslwh d pruh vhyhuh orfnlqj0lq h�hfw1 Wkdw lv lq whupv ri

hduqlqjv wkh h�hfwv ri wkh surjudpv vhhpv wr eh ehwwhu iru wkh 4<<8 vdpsoh1 Iru uhvlgxdo

surjudpv/ krzhyhu/ wkh| vwduw zlwk d vpdoo srvlwlyh hduqlqjv jdlq zklfk lv suredeo|

ehfdxvh prvw uhvlgxdo surjudpv lq wkh 4<<; vdpsoh � frqwudu| wr wkh 4<<8 vdpsoh �

lqyroyh zdjh lqfrph gxulqj sduwlflsdwlrq1

9 Wkh qhw vrfldo uhwxuq ri Gdqlvk DOPSv

Wkh suhylrxv vhfwlrq vkrzhg wkdw wkh surjudpv dqdo|}hg kdyh vljql�fdqw h�hfwv rq lqgl0

ylgxdo hduqlqjv dqg wkh survshfwv ri �qglqj hpsor|phqw1 Wr dvvhvv zkhwkhu wkh surjudpv

duh ghvludeoh iurp vrflhw|*v srlqw ri ylhz lw lv qhfhvvdu| wr hvwlpdwh wkh ydoxh ri wkrvh

ehqh�wv dqg rwkhu ehqh�wv ri wkh surjudpv dqg frpsduh wkh ehqh�wv wr wkh frvwv1 Iro0

orzlqj wkh grplqdqw dssurdfk lq wkh hydoxdwlrq olwhudwxuh +vhh Khfnpdq hw do1 +4<<<,,

zh phdvxuh wkh qhw vrfldo uhwxuq dv wkh fkdqjh lq djjuhjdwh rxwsxw dwwulexwdeoh wr wkh

surjudpv e| vxewudfwlqj wkh surjudpv* frvwv iurp wkhlu glvfrxqwhg vwuhdp ri ehqh�wv1

43Wkh sduwlflsdwlrq udwh lq sxeolf mre wudlqlqj lv 607( lq 4<<904<<; dqg 80:( lq uhvlgxdo surjudpphv

lq 4<<:053331
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Vwduwlqj zlwk wkh ehqh�w vlgh wkh glvfrxqwhg hduqlqjv lpsdfw lv ghulyhg iurp wkh wuhdw0

phqw h�hfwv rq dqqxdo hduqlqjv iurp Wdeoh 81 Wklv ehqh�w lv lq prvw frvw0ehqh�w dqdo|vhv

irxqg wr eh ri pxfk odujhu pdjqlwxgh wkdq rwkhu phdvxuhg ehqh�wv/ fi1 Khfnpdq hw do1

+4<<<,1 Zh dovr wdnh lqwr dffrxqw wkh ydoxh ri rxwsxw surgxfhg gxulqj sduwlflsdwlrq lq mre

wudlqlqj surjudpv1 Khuh lw lv dvvxphg wkdw hpsor|huv* ydoxh ri wkh rxwsxw ri sduwlflsdqwv

lq sulydwh mre wudlqlqj htxdov wkh gl�huhqfh ehwzhhq wkh xqhpsor|phqw ehqh�w dqg wkh

vxevlg|1 Iru sduwlflsdqwv lq sxeolf mre wudlqlqj zh dvvxph wkdw wkh ydoxh ri wkh rxwsxw

surgxfhg htxdov wkh ydoxh ri wkh rxwsxw surgxfhg lq sulydwh mre wudlqlqj1

Dprqj srwhqwldo ehqh�wv qrw lqfoxghg duh srvvleoh h�hfwv rq oderu pdunhw ehkdylru ri

wkh xqhpsor|hg sulru wr sduwlflsdwlrq1 Lw pd| eh wkdw wkh survshfw ri DOPS sduwlflsd0

wlrq hqfrxudjhv wkh xqhpsor|hg wr lqwhqvli| wkhlu mre vhdufk ehiruh hqwhulqj wkh surjudpv

lq rughu wr dyrlg sduwlflsdwlrq1 Jhhugvhq +5335, hvwlpdwhv vxfk h{ dqwh h�hfwv iru xq0

hpsor|hg phpehuv ri Gdqlvk XL ixqgv dqg �qgv d vpdoo exw srvlwlyh h�hfw1 Lw pd| dovr

eh wkdw wkh survshfw ri DOPS sduwlflsdwlrq ohdg xqhpsor|hg shuvrqv/ zkr duh qrw jhq0

xlqho| lqwhuhvwhg lq �qglqj d mre/ wr ohdyh wkh oderu irufh dqg vwrs froohfwlqj XL ehqh�wv1

Lq dgglwlrq li wkh surjudpv lpsuryh hpsor|phqw survshfwv dqg wklv lv dvvrfldwhg zlwk

uhgxfhg fulph hwf1/ wkhq vrflhw| pd| dovr ehqh�w iurp uhgxfhg h{shqglwxuhv wr h1j1 wkh

fulplqdo v|vwhp1 Dovr/ h�hfwv rq wkh zhoo0ehlqj ri wkh sduwlflsdqwv/ vxfk dv lpsuryhphqwv

ri sduwlflsdqwv* vrfldo qhwzrunv/ duh qrw dffrxqwhg iru1

Rq wkh frvw vlgh zh wdnh lqwr dffrxqw gluhfw rshudwlrq frvwv ri wkh surjudpv/ zklfk

lqfoxgh sxufkdvh ri hgxfdwlrq pdwhuldo/ whdfkhu wlph hwf1 uhodwhg wr fodvvurrp wudlqlqj dqg

dgplqlvwudwlrq frvwv uhodwhg wr hdfk surjudp1 Wkh gluhfw rshudwlrq frvwv duh fdofxodwhg

xvlqj wkh sxeolf dqqxdo dffrxqwv ri wkh Gdqlvk Oderu Pdunhw Djhqf|/ dqg wkh| duh vwdwhg

shu ixoo wlph htxlydohqw sduwlflsdqw1 Lqglylgxdov lq wkh vdpsoh srwhqwldoo| sduwlflsdwh lq

vhyhudo surjudpv gxulqj wkh revhuydwlrq zlqgrz1 Wkxv wr fdofxodwh frvwv shu sduwlflsdqw

lq d sduwlfxodu surjudp zh �uvw fdofxodwh wkh dyhudjh dprxqw ri wlph vshqw lq gl�huhqw

surjudpv dw gl�huhqw srlqwv lq wlph1 Wkh rewdlqhg ixoo wlph htxlydohqwv duh pxowlsolhg e|

wkh frvw shu ixoo wlph htxlydohqw iru hdfk surjudp lq hdfk |hdu1

Lw lv olnho| wkdw wkh vfdoh ri wkh surjudpv lq Ghqpdun lpsolhv wkdw wkhuh duh vljql�0

fdqw jhqhudo htxloleulxp h�hfwv1 Rqh vxfk jhqhudo htxloleulxp h�hfw/ zklfk lv wdnhq lqwr

dffrxqw lq wklv sdshu lv wkh ghdgzhljkw orvv ri wd{dwlrq wr �qdqfh ehqh�wv/ vxevlglhv dqg

rshudwlrq ri surjudpv/ vhh h1j1 Eurzqlqj +4<;:,1 Edvhg rq d frpsuhkhqvlyh jhqhudo

htxloleulxp prgho ri wkh Gdqlvk hfrqrp| Pdgvhq ) Shghuvhq +5334, �qg hvwlpdwhv ri

ghdgzhljkw orvv iurp wd{dwlrq ehwzhhq <( iru wkh xqlyhuvdo YDW dqg 56( iru frpsdq|

wd{dwlrq/ dqg wkh pdujlqdo frvw ri sxeolf ixqgv dssolhg lq wkh frvw0ehqh�w dqdo|vlv olhv

lq wkdw udqjh1 Iluvw ri doo wklv lpsolhv wkdw wkh gluhfw uhvrxufh frvwv ri wkh surjudpv
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vkrxog eh pxowlsolhg e| d idfwru juhdwhu wkdq rqh wr fdswxuh wkh glvwruwlrqv dulvlqj iurp

�qdqflqj wkh frvwv e| udlvlqj wd{ uhyhqxh1 Lq dgglwlrq wudqvihuv lq wkh irup ri XL ehqh�wv

dqg vxevlglhv wr hpsor|huv duh qrw frvwo| wr vrflhw| dv vxfk/ vlqfh wkh| duh mxvw wudqvihuv

ri frqvxpswlrq srvvlelolwlhv/ exw wkhvh wudqvihuv pxvw eh �qdqfhg e| udlvlqj wd{ uhyhqxh

wkhuhe| fdxvlqj d ghdgzhljkw orvv1 Wkxv/ li wkh surjudpv kdyh dq lpsdfw rq wkh ryhudoo

ohyho ri wudqvihuv/ wkhuh zloo dovr eh d fkdqjh lq wkh uhvxowlqj ghdgzhljkw orvv ri wd{dwlrq1

Iru lqvwdqfh li wkh surjudpv duh vxffhvvixo lq lpsurylqj wkh mre survshfwv ri sduwlflsdqwv/

wkh vrflhw| lqfxuv vdylqjv lq ghdgzhljkw orvvhv gxh wr uhgxfhg wd{hv uhtxluhg wr sd| sdu0

wlflsdqwv* ixwxuh xqhpsor|phqw ehqh�wv1 Wkh vxevlglhv sdlg wr sulydwh hpsor|huv rqo|

fryhu d sduw ri wkh sduwlflsdqwv* zdjhv> wkh uhpdlqlqj sduw lv sdlg iru e| wkh hpsor|huv/

zklfk uhgxfhv sxeolf vhfwru h{shqvhv dqg wkxv ohdgv wr vdylqjv lq wkh ghdgzhljkw orvv ri

wd{dwlrq/ dqg wklv lv dovr wdnhq lqwr dffrxqw1

Vrph srwhqwldoo| lpsruwdqw frvwv/ zklfk duh qrw frqvlghuhg lq wklv sdshu/ duh wkh

h�hfwv rq sduwlflsdqwv* dydlodeoh ohlvxuh wlph1 Gdqlvk DOPSv kdyh vljql�fdqw orfnlqj0lq

h�hfwv/ vr wkh orvv ri ohlvxuh wlph pd| ohdg wr d vljql�fdqw orvv ri zhoiduh1 Juhhqehuj

+4<<:, vwuhvvhv wkdw idlolqj wr dffrxqw iru wklv frvw zloo eldv hydoxdwlrqv lq wkh gluhfwlrq

ri �qglqj pruh idyrudeoh uhvxowv1 Ixuwkhupruh/ lw lv olnho| wkdw wkh mre wudlqlqj surjudpv/

zklfk lqyroyh d zdjh vxevlg|/ ohdg wr d glvsodfhphqw h�hfw ri qrq0vxevlgl}hg zrunhuv

dv ghvfulehg e| h1j1 Gdkoehuj ) Iruvoxqg +4<<<,1 Wkh| �qg hylghqfh ri glvsodfhphqw

h�hfwv ri Vzhglvk DOPSv ri derxw 99( lq surjudpv zkrvh pdlq phfkdqlvp lv zdjh

vxevlglhv1 Wkhuh pd| dovr eh lpsruwdqw h�hfwv rq wkh pdfurhfrqrplf zdjh irupdwlrq

ehfdxvh wkh vhdufk dfwlylw| ri wkh xqhpsor|hg lv uhgxfhg gxulqj sduwlflsdwlrq1 Krzhyhu/

Gdqlvk Hfrqrplf Frxqflo +5335, �qgv qr hylghqfh ri vxfk h�hfwv lq wkh Gdqlvk oderu

pdunhw1

: Frvwv dqg ehqh�wv frpsduhg

Wkh qhw vrfldo uhwxuq ri Gdqlvk DOPSv lv suhvhqwhg iru wkh 4<<80vdpsoh +d 90|hdu qhw

ehqh�w, dqg 4<<;0vdpsoh +d 60|hdu qhw ehqh�w, lq Wdeoh 91 Wr idflolwdwh frpsdulvrq zh dovr

uhsruw d 60|hdu qhw vrfldo ehqh�w iru wkh 4<<80vdpsoh1 Wkh �uvw frpsrqhqw ri wkh qhw vrfldo

ehqh�wv lv wkh suhvhqw glvfrxqwhg ydoxh ri wkh hvwlpdwhg hduqlqjv jdlqv iurp Wdeoh 81 Qh{w

lv wkh uhgxfhg ghdgzhljkw orvv ri wd{dwlrq uhvxowlqj iurp wkh uhgxfhg lqfrph wudqvihuv

lq wkh irup ri xqhpsor|phqw lqvxudqfh sd|phqwv iroorzlqj iurp kljkhu hpsor|phqw1

Wklv frpsrqhqw lv edvhg rq wkh hpsor|phqw h�hfwv lq Iljxuh 4 dqg lqirupdwlrq derxw

wlph vshqw lq sulydwh mre wudlqlqj1 Iurp wkhvh jdlqv duh ghgxfwhg wkh xqlw frvwv ri

dgplqlvwudwlrq dqg wkh xqlw frvwv ri fodvvurrp wudlqlqj fruuhfwhg iru pdujlqdo frvw ri
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sxeolf ixqgv1 Wkhvh gluhfw rshudwlrq frvwv duh dovr edvhg rq lqirupdwlrq derxw wlph

vshqw lq wkh gl�huhqw DOPSv e| sduwlflsdqwv1 Ilqdoo| zh kdyh wr dgmxvw iru wkh idfw wkdw

wkh hduqlqjv phdvxuh ehklqg wkh hduqlqjv h�hfwv lq Wdeoh 8 lqfoxgh oderu lqfrph gxulqj

sduwlflsdwlrq +zklfk htxdov XL ehqh�wv, lq mre wudlqlqj1 Dv vwdwhg hduolhu zh dvvxph wkdw

wkh ydoxh ri wkh rxwsxw ri sduwlflsdqwv lq mre wudlqlqj htxdov wkh gl�huhqfh ehwzhhq wkh

XL ehqh�w dqg wkh vxevlg|/ vr wr jhw d fruuhfw dffrxqw ri d shuvrqv* surgxfwlylw| zh kdyh

wr vxewudfw wkh vxevlg| iurp wkh hduqlqjv h�hfwv1 Wklv lv edvhg rq lqirupdwlrq derxw wkh

vl}h ri wkh vxevlg| dqg krz pxfk wlph hdfk lqglylgxdo vshqg lq mre wudlqlqj surjudpv1

Lqvhuw wdeoh 9 derxw khuh

Lw lv dssduhqw iurp Wdeoh 9 wkdw iru wkh 4<<8 vdpsoh sulydwh mre wudlqlqj lv wkh ehvw

surjudp zlwk d vxusoxv ri 5:;/333 GNN shu sduwlflsdqw +durxqg 6:/333 Hxurv, ryhu wkh

vl{ |hduv iurp 4<<8 wr 53331 Wklv vxusoxv fdq sulpdulo| eh dwwulexwhg wr dq hduqlqjv jdlq

ri 663/333 GNN/ zklfk lv uhgxfhg vrphzkdw diwhu fruuhfwlqj iru wkh vxevlg|1 Wkhuh lv

dovr d qrwdeoh vdylqj rq wd{ glvwruwlrqv gxh wr uhgxfhg XL ehqh�wv/ zklfk dprxqwv wr

56/<33 GNN1 Iru sduwlflsdqwv lq sxeolf mre wudlqlqj wkhuh lv dovr d odujh hduqlqjv jdlq/

exw durxqg wzr wklugv ri wklv lv gxh wr wkh vxevlg|/ vr wkh qhw ehqh�w lv uhgxfhg wr :3/833

GNN +durxqg </833 Hxurv,1 Fodvvurrp wudlqlqj kdv d vxusoxv ri 55/333 GNN +6/333

Hxurv,/ zklfk lv mxvw vljql�fdqw dw wkh 8( ohyho1 Khuh lw lv zruwk qrwlqj wkdw d odujh sduw

ri wkh hduqlqjv jdlq frphv dw wkh h{shqvh ri frqvlghudeoh gluhfw rshudwlrq frvwv ri wkh

surjudp1 Uhvlgxdo surjudpv hqg xs zlwk d elj gh�flw ri 46:/833 GNN +durxqg 4;/833

Hxurv, zklfk lv gxh wr d orvv lq hduqlqjv1

Wkh lpsruwdqfh ri frqvlghulqj orqj0whup h�hfwv ehfrphv fohdu zkhq wkh qhw ehqh�wv

iru wkh |hduv 4<<805333 duh frpsduhg wr d fdofxodwlrq edvhg rq h�hfwv iru rqo| wkh �uvw

wkuhh |hduv 4<<804<<:1 Lq wkdw fdvh/ fodvvurrp wudlqlqj zrxog dsshdu qrw wr eh zruwkzkloh

iurp d vrfldo srlqw ri ylhz/ dqg sxeolf mre wudlqlqj zrxog dsshdu idu ohvv dwwudfwlyh1 Qrwh

wkdw iru fodvvurrp wudlqlqj wklv slfwxuh zrxog qrw fkdqjh pxfk li ixwxuh jdlqv iurp wkh

surjudp zhuh surmhfwhg lqwr wkh ixwxuh rq wkh edvlv ri wkh odvw0|hdu h�hfw/ ehfdxvh wklv

h�hfw lv idluo| zhdn/ fi1 Wdeoh 81

Wkh vkruw uxq 4<<804<<: uhvxowv dovr idflolwdwhv frpsdulvrq wr wkh uhvxowv iru wkh 4<<;

vdpsoh1 Wkh qhw ehqh�wv lq wkh wkuhh |hdu shulrg 4<<804<<: duh kljkhu wkdq iru wkh 4<<;

vdpsoh lq wkh wkuhh |hdu shulrg 4<<;05333 iru doo surjudpv h{fhsw iru uhvlgxdo surjudpv/

zklfk lv �uvw dqg iruhprvw gxh wr wkh orzhu hduqlqjv jdlq144 Dv glvfxvvhg deryh/ wkhuh duh

44Gdqlvk Hfrqrplf Frxqflo +5335, suhvhqwv d frvw ehqh�w dqdo|vlv ri Gdqlvk DOPSv lq wkh shulrg 4<<;0

5333 edvhg vroho| rq hpsor|phqw h�hfwv/ zklfk zhuh hvwlpdwhg rq wkh edvlv ri d vdpsoh ri xqhpsor|hg

lqglylgxdov iurp 4<<; wr 53331 Wkh txdolwdwlyh uhvxowv ri Gdqlvk Hfrqrplf Frxqflo +5335, duh vlplodu wr
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suredeo| vhyhudo uhdvrqv iru wkh orzhu hduqlqjv jdlq/ zlwk d pruh surqrxqfhg orfnlqj0lq

h�hfw dv dq lpsruwdqw idfwru1 Dqrwkhu gl�huhqfh ehwzhhq wkh 4<<; vdpsoh dqg wkh 4<<8

vdpsoh lv wkdw wkh txdolw| ri wkh r�huhg surjudpv pd| kdyh ghfolqhg gxh wr wkh suhvvxuh

rq wkh DOPS v|vwhp/ zklfk zdv wkh uhvxow ri wkh lqfuhdvh lq wkh qxpehu ri sduwlflsdqwv

dqg wkh iruzdug vkliw lq wkh wlplqj ri sduwlflsdwlrq1

Lw vkrxog eh vwuhvvhg wkdw wkh uhvxowv gr qrw lqfoxgh surmhfwhg ehqh�wv eh|rqg wkh

revhuydwlrq shulrg1 Wdnlqj vxfk h�hfwv lqwr dffrxqw zrxog pdnh sxeolf mre wudlqlqj dqg

fodvvurrp wudlqlqj dsshdu wr eh vrfldoo| zruwkzkloh xqghuwdnlqjv1 Lw lv e| qr phdqv

fhuwdlq wkdw wkh qhw ehqh�w zrxog ehfrph srvlwlyh/ wkrxjk/ frqvlghulqj wkh wlph sur�ohv

ri wkh hduqlqjv h�hfwv iurp wdeoh 81 Iru wkh 4<<; vdpsoh/ surmhfwlqj wkh hvwlpdwhg hduqlqjv

h�hfwv lq 5333 wr odvw lq�qlwho| zrxog qrw vx!fh wr pdnh wkhvh surjudpv zruwkzkloh1

; Glvfxvvlrq dqg frqfoxvlrq

Wklv sdshu kdv hvwlpdwhg orqj0whup hpsor|phqw dqg hduqlqjv h�hfwv iru sduwlflsdqwv lq

wkh odujh vfdoh v|vwhp ri DOPSv lq Ghqpdun lq wkh shulrg 4<<8053331 Wkh wuhdwphqw

h�hfwv duh hvwlpdwhg e| surshqvlw| vfruh pdwfklqj rq d yhu| ghwdlohg dgplqlvwudwlyh gdwd

vhw/ zklfk doorzv xv wr frqwuro iru pxfk lqglylgxdo khwhurjhqhlw|1 Lw wxuqv rxw wr eh

yhu| lpsruwdqw wr ghulyh orqj0whup wuhdwphqw h�hfwv/ vlqfh sduwlflsdqwv lq prvw surjudpv

lqlwldoo| h{shulhqfh vhyhuh dqg orqj odvwlqj qhjdwlyh orfnlqj0lq h�hfwv1 Srvlwlyh srvw0

surjudp hpsor|phqw h�hfwv hyhqwxdoo| frph wr grplqdwh/ exw w|slfdoo| qrw xqwlo diwhu

406 |hduv1

Wkh hduqlqjv h�hfwv duh vxevhtxhqwo| xvhg dv lqsxw lq d frvw0ehqh�w dqdo|vlv/ wkdw dovr

dffrxqwv iru gluhfw rshudwlrq frvwv ri wkh surjudpv fruuhfwhg iru pdujlqdo frvwv ri sxeolf

ixqglqj1 Zh �qg iru sduwlflsdqwv iroorzhg iurp 4<<8 wr 5333 wkdw sulydwh mre wudlqlqj

kdv d yhu| kljk vxusoxv dqg sxeolf mre wudlqlqj dqg fodvvurrp wudlqlqj dovr frphv rxw

zlwk vxusoxvhv dowkrxjk dw d orzhu ohyho1 Lw vkrxog eh hpskdvl}hg wkdw vhyhudo srwhqwldoo|

lpsruwdqw h�hfwv duh qrw lqfoxghg/ dv h1j1 jhqhudo htxloleulxp h�hfwv vxfk dv glvsodfhphqw

ri qrq0sduwlflsdqwv/ dqg h{ dqwh h�hfwv rq wkh wudqvlwlrq udwh rxw ri xqhpsor|phqw duh

glvuhjdughg1

Dqrwkhu lqwhuhvwlqj �qglqj lv wkdw wkh h�hfwv ri wkh surjudpv vhhp wr ehfrph ohvv

idyrudeoh/ li d vdpsoh ri xqhpsor|hg lq 4<<; lv frqvlghuhg lqvwhdg1 Wkhvh lqglylgxdov

fdq vr idu rqo| eh iroorzhg ryhu wkuhh |hduv/ exw vl}hdeoh gh�flwv vxjjhvwv wkdw sxeolf mre

wudlqlqj dqg fodvvurrp wudlqlqj zrxog qrw djdlq hqg xs zlwk vxusoxvhv/ li orqj uxq +9 |hdu,/

wkh uhvxowv ri Wdeoh 9 iru wkh 4<<;05333 vdpsoh1

4;



h�hfwv zhuh dydlodeoh1 Vhyhudo srvvleoh h{sodqdwlrqv iru wklv fkdqjh lq wkh h�hfwlyhqhvv ri

wkh surjudpv fdq eh sxw iruwk1 Iluvw/ lw frxog eh uhodwhg wr wkh exvlqhvv f|foh lq wkh vhqvh

wkdw wkrvh zkr duh xqhpsor|hg lq 4<<; +zkhuh wkh ryhudoo xqhpsor|phqw udwh lv orzhu,

kdyh fkdudfwhulvwlfv wkdw pdnhv wkhp ohvv �hpsor|deoh�1 Vhfrqg/ wkh oderu pdunhw srolf|

fkdqjhg ehwzhhq 4<<8 dqg 4<<; vxfk wkdw wkh xqhpsor|hg zhuh uhtxluhg wr sduwlflsdwh

lq DOPSv pruh iuhtxhqwo| dqg dw dq hduolhu vwdjh gxulqj wkhlu xqhpsor|phqw vshoo1 Wklv

kdv fohduo| ohg wr pruh vhyhuh orfnlqj h�hfwv/ exw wkh dgplqlvwudwlrq ri wkh surjudpv

pd| dovr kdyh ehfrph pruh lqh!flhqw dv d uhvxow ri wkh srolf| fkdqjh1 Lq dq| fdvh wkh

h�hfwlyhqhvv ri wkh surjudpv vkrxog eh prqlwruhg forvho| dqg oderu pdunhw srolf| vkrxog

eh dgmxvwhg dffruglqjo|/ dv rxu uhvxowv lqglfdwh wkdw wkh Gdqlvk v|vwhp ri DOPSv wrgd|

kdv d wrr h{whqvlyh vfdoh1

Frqvlghulqj wkh ydvw olwhudwxuh wkdw frq�qhv dwwhqwlrq wr ghulylqj wuhdwphqw h�hfwv

dqg qhjohfw wkh frvw vlgh/ lw lv dssduhqw iurp wkh uhfhqw vxuyh|v e| h1j1 Pduwlq ) Juxee

+5334, dqg Noxyh ) Vfkplgw +5335, wkdw wkh vxffhvv ri wkh gl�huhqw surjudpv duh dw ehvw

pl{hg1 Wkdw lv/ wr wkh h{whqw wkdw wuhdwphqw h�hfwv dorqh duh qhjdwlyh wklv slfwxuh fdq

rqo| eh uhlqirufhg e| wdnlqj wkh frvwv ri wkh surjudpv lqwr dffrxqw1 Lq wkdw uhvshfw rxu

uhvxowv iru wkh 4<<8 vdpsoh duh pruh surplvlqj/ dqg dq lpsruwdqw ohvvrq lv wkdw orqj0whup

h�hfwv duh uhtxluhg wr duulyh dw d pruh dghtxdwh frvw0ehqh�w hydoxdwlrq ri wkh surjudpv1

Uhihuhqfhv

Eroylj/ L1/ Mhqvhq/ S1 ) Urvkrop/ P1 +5336,/ Wkh hpsor|phqw h�hfwv ri dfwlyh vrfldo

srolf| lq Ghqpdun1 L]D Glvfxvvlrq sdshu Qr1 :691

Eurzqlqj/ H1 N1 +4<;:,/ cRq wkh pdujlqdo frvw ri wd{dwlrq*/ Dphulfdq Hfrqrplf Uhylhz

::+4,/ 44�561

Gdkoehuj/ P1 ) Iruvoxqg/ D1 +4<<<,/ Gluhfw glvsodfhphqw h�hfwv ri oderxu pdunhw sur0

judpphv= Wkh fdvh ri Vzhghq1 LIDX Zrunlqj Sdshu qr1 4<<<=:1

Gdqlvk Hfrqrplf Frxqflo +5335,/ Gdqlvk Hfrqrp|/ Dxwxpq 5335/ Frshqkdjhq1

Jhhugvhq/ O1 S1 +5335,/ Grhv oderxu pdunhw wudlqlqj prwlydwh mre vhdufkB D vwxg| ri

lqfhqwlyh h�hfwv ri frpsxovru| DOPS lq wkh Gdqlvk XL v|vwhp1 Wkh Gdqlvk Qdwlrqdo

Lqvwlwxwh ri Vrfldo Uhvhdufk Zrunlqj Sdshu 56=53351

Jhu�q/ P1 ) Ohfkqhu/ P1 +5335,/ cD plfurhfrqrphwulf hydoxdwlrq ri wkh dfwlyh oderxu

pdunhw srolf| lq Vzlw}huodqg*/ Hfrqrplf Mrxuqdo 445/ ;87�;<61
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Juhhqehuj/ G1 K1 +4<<:,/ cWkh ohlvxuh eldv lq frvw0ehqh�w dqdo|vhv ri hpsor|phqw dqg

wudlqlqj surjudpv*/ Mrxuqdo ri Kxpdq Uhvrxufhv 65+5,/ 746�76<1

Khfnpdq/ M1/ Lfklpxud/ K1/ Vplwk/ M1 ) Wrgg/ S1 +4<<;,/ cFkdudfwhul}lqj vhohfwlrq eldv

xvlqj h{shulphqwdo gdwd*/ Hfrqrphwulfd 99+8,/ 434:�43<;1

Khfnpdq/ M1/ Lfklpxud/ K1 ) Wrgg/ S1 +4<<:,/ cPdwfklqj dv dq hfrqrphwulf hydoxdwlrq

hvwlpdwru= Hylghqfh iurp hydoxdwlqj d mre wudlqlqj surjudpph*/ Uhylhz ri Hfrqrplf

Vwxglhv 97/ 938�9871

Khfnpdq/ M1/ Lfklpxud/ K1 ) Wrgg/ S1 +4<<;,/ cPdwfklqj dv dq hfrqrphwulf hydoxdwlrq

hvwlpdwru*/ Uhylhz ri Hfrqrplf Vwxglhv 98/ 594�5<71

Khfnpdq/ M1/ OdOrqgh/ U1 ) Vplwk/ M1 +4<<<,/ Wkh hfrqrplfv dqg hfrqrphwulfv ri dfwlyh

oderu pdunhw surjudpv/ lq D1 Dvkhqihowhu ) G1 Fdug/ hgv/ cKdqgerrn ri Oderu

Hfrqrplfv*/ Yro1 6/ Hovhylhu Vflhqfh/ Dpvwhugdp/ ss1 4;98�53<:1

Lpehqv/ J1 +5333,/ cWkh uroh ri wkh surshqvlw| vfruh lq hvwlpdwlqj grvh uhvsrqvh ixqfwlrqv*/

Elrphwulnd ;:+6,/ :39�:431

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

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

6491

Noxyh/ M1 ) Vfkplgw/ F1 P1 +5335,/ cFdq wudlqlqj dqg hpsor|phqw vxevlglhv frpedw

Hxurshdq xqhpsor|phqwB*/ Hfrqrplf Srolf| 68/ 744�77;1

Oduvvrq/ O1 +5336,/ cHydoxdwlrq ri Vzhglvk |rxwk oderu pdunhw surjudpv*/ Mrxuqdo ri

Kxpdq Uhvrxufhv 6;/ ;<4�<5:1

Ohfkqhu/ P1 +4<<<,/ cHduqlqjv dqg hpsor|phqw h�hfwv ri frqwlqxrxv r�0wkh0mre wudlqlqj

lq Hdvw Jhupdq| diwhu xql�fdwlrq*/ Mrxuqdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv

4:/ :7�<31

Ohfkqhu/ P1 +5334,/ Lghqwl�fdwlrq dqg Hvwlpdwlrq ri Fdxvdo H�hfwv ri Pxowlsoh Wuhdwphqwv

xqghu wkh Frqglwlrqdo Lqghshqghqfh Dvvxpswlrq/ Sk|vlfd2Vsulqjhu/ fkdswhu 61

Ohfkqhu/ P1 +5335,/ cVrph sudfwlfdo lvvxhv lq wkh hydoxdwlrq ri khwhurjhqhrxv oderxu

pdunhw surjudpphv e| pdwfklqj phwkrgv*/ Mrxuqdo ri Ur|do Vwdwlvwlfdo Vrflhw|

498+4,/ 8<�;51
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Pdgvhq/ D1 G1 ) Shghuvhq/ O1 K1 +5334,/ cYhoiéugvh�hnwhu yhg vndwwhvéqnqlqjhu l

GUHDP*/ Gdqlvk Hfrqrplf Mrxuqdo 46<+6,/ 5<;�6481

Pduwlq/ M1 S1 ) Juxee/ G1 +5334,/ cZkdw zrunv dqg iru zkrp= D uhylhz ri RHFG

frxqwulhv* h{shulhqfhv zlwk dfwlyh oderxu pdunhw srolflhv*/ Vzhglvk Hfrqrplf Srolf|

Uhylhz ;/ <�891

Pxqfk/ M1 U1/ Urvkrop/ P1 ) Vyduhu/ P1 +5336,/ Duh krph rzqhuv uhdoo| pruh xqhp0

sor|hgB L]D Glvfxvvlrq Sdshu Qr1 ;:51

Pxqfk/ M1 U1 ) Vnlsshu/ O1 +5336,/ Wkh frqvhtxhqfhv ri dfwlyh oderxu pdunhw surjudpph

sduwlflsdwlrq lq Ghqpdun1 Zrunlqj sdshu1

Uddxp/ R1/ Wrus/ K1 ) ]kdqj/ W1 +5335,/ Gr lqglylgxdo surjudpph h�hfwv h{fhhg wkh

frvwvB Qruzhjldq hylghqfh rq orqj uxq h�hfwv ri oderxu pdunhw wudlqlqj1 Phprudq0

gxp Qr1 48/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Rvor1

Urvhqedxp/ S1 ) Uxelq/ G1 +4<;6,/ cWkh fhqwudo uroh ri wkh surshqvlw| vfruh lq revhuyd0

wlrqdo vwxglhv iru fdxvdo h�hfwv*/ Elrphwulnd :3+4,/ 74�881

Vldqhvl/ E1 +5334,/ Gl�huhqwldo h�hfwv ri Vzhglvk dfwlyh oderxu pdunhw surjudpphv iru

xqhpsor|hg dgxowv gxulqj wkh 4<<3v1 LIV Zrunlqj Sdshu ZS342581

Vloyhupdq/ E1 Z1 +4<;9,/ Ghqvlw| Hvwlpdwlrq iru Vwdwlvwlfv dqg Gdwd Dqdo|vlv/ Fkdspdq

dqg Kdoo2FUF1

54



D Dsshqgl{= Wkh pdwfklqj hvwlpdwru

Rxu pdwfklqj hvwlpdwru lpsohphqwhg wdnhv rq wkh iroorzlqj irup

{ '
�

6_�

[
�MU_�K7R

3
Ct_�� �

[
�MUf

` E�c ��tf�

4
D c +8,

zkhuh U_� ghqrwhv wkh vhw ri shrsoh uhfhlylqj wuhdwphqw _�/ Uf wkh vhw ri frqwurov/ dqg 6_�

ghqrwhv wkh qxpehu ri shuvrqv lq wkh vhw U_�_7R� Qrwlfh krz wkh pdwfk iru hdfk sduwlflsdqw

� 5 U_� _ 7R lv frqvwuxfwhg dv d zhljkwhg dyhudjh ryhu wkh rxwfrphv ri qrq0sduwlflsdqwv/

zkhuh wkh zhljkwv/` E�c ��c duh frqvwuxfwhg vxfk wkdw wkh| ghshqg rq wkh glvwdqfh ehwzhhq

�� dqg �� / zkhuh �� � � Ej��1 Wkh gl�huhqw pdwfklqj hvwlpdwruv lpsohphqwhg lq wkh

olwhudwxuh gl�hu lq krz wkh zhljkwv duh frqvwuxfwhg1

Wkh hvwlpdwru w|slfdoo| lqyrnhg/ wkh qhduhvw qhljkeru w|sh/ xvhv dw prvw rqh shuvrq

iurp wkh frpsdulvrq jurxs lq frqvwuxfwlqj d pdwfk iru wkh surjudp sduwlflsdqw1 Zh

dsso| �Orfdo Olqhdu Uhjuhvvlrq pdwfklqj�/ zklfk lv d qrqsdudphwulf pdwfklqj hvwlpdwru

wkdw frqvwuxfwv pdwfkhv iru hdfk surjudp sduwlflsdqw edvhg rq nhuqho zhljkwhg dyhudjhv

ryhu pxowlsoh qrq0sduwlflsdqwv1 Uhodwlyh wr wkh vlpsoh qhduhvw qhljkeru pdwfklqj/ e| xv0

lqj nhuqho whfkqltxhv zh uhgxfh wkh yduldqfh ri rxu pdwfklqj hvwlpdwhv e| pdnlqj xvh ri

lqirupdwlrq iurp dgglwlrqdo qrq0sduwlflsdqwv1 Dw d frvw/ zh lqwurgxfh vpdoo vdpsoh eldv

ehfdxvh ri wkh lqfuhdvhg glvwdqfh ehwzhhq sduwlflsdqwv dqg pdwfkhg qrq0sduwlflsdqwv/

phdvxuhg lq whupv ri wkhlu suredelolwlhv ri surjudp sduwlflsdwlrq1 Wkh zhljkwv lpsoh0

phqwhg iru orfdo olqhdu pdwfklqj hvwlpdwhv duh
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zkhuhg lv d nhuqho ixqfwlrq dqg �? lv d edqgzlgwk1 Zh dsso| orfdo olqhdu pdwfklqj lq wkh

dqdo|vhv ehorz ehfdxvh ri lwv ghvludeoh vwdwlvwlfdo surshuwlhv +vhh Khfnpdq hw do1 +4<<:, iru

ghwdlov,1 Gxh wr vxssruw frqvlghudwlrqv +vhh Khfnpdq/ Lfklpxud/ Vplwk ) Wrgg +4<<;,

iru sudfwlfdo ghwdlov, zh xvh dv nhuqho ixqfwlrq/ gc wkh elzhljkw nhuqho jlyhq e|

gEr� '

;?
=

�D

�S
E�� r2�2 iru mrm 	 �

f rwkhuzlvh

dqg d edqgzlgwk iroorzlqj wkh Vloyhupdq +4<;9, �uxoh ri wkxpe�1
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E Dsshqgl{= Wdeohv dqg �jxuhv

WDEOH 4

Glvwulexwlrq ri Surjudpv/ 4<<805333@

�bbD �bbS �bb. �bbH �bbb 2fff
������ Shu fhqw ������

Sulydwh mre wudlqlqj �e �f b H . S
Sxeolf mre wudlqlqj �� �b �b �D �S �D
Ruglqdu| fodvvurrp wudlqlqj �f eS ee DD Db SD
Lqglylgxdo mre wudlqlqj H e S S e S
Hqwuhsuhqhxuvkls vxevlg| . H H � � f
Wdujhwhg fodvvurrp wudlqlqj S e � e e 2
Wdujhwhg frxuvhv 2 � 2 2 � �
Sxeolf hpsor|phqw surjudpv f S H S D �
Rwkhu surjudpv 2 � � � � 2

@Wkh jurxs frqvlghuhg duh xqhpsor|hg phpehuv ri XL ixqgv lq wkh djh jurxs ehwzhhq

4< dqg 991 Rqo| wkh �uvw surjudp iru hdfk shuvrq iru hdfk |hdu lv lqfoxghg1

WDEOH 5

Surjudp sduwlflsdwlrq udwhv/ 4<<8 dqg 4<<;
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Qrq0
sduwlflsdqwv

4<<8 vdpsoh=
4<<8 316849 3167;: 3148<8 31598: 313434
4<<9 31538< 316638 315:5: 317495 313848
4<<: 31449: 315:<6 315777 31757: 313;<4
4<<; 314455 31554; 315458 3156<6 31439<
4<<< 313;97 314:<4 314954 31488< 314464
5333 313998 314556 314355 31439: 313::8
& lqglylgxdov 858 4/597 4/5:8 ;<8 7/9<5
4<<; vdpsoh=
4<<; 31693; 317536 315969 316<79 3134<9
4<<< 3153:; 318354 316887 3174;; 314444
5333 31439; 315;:< 315754 315;;< 314554
& lqglylgxdov 578 747 4/7:7 778 6/64<
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WDEOH 6

Vdpsoh phdqv/ 4<<8

Yduldeohv
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Qrq0
sduwlflsdqwv

Djh 4;058 3154:4 314385 31485< 314674 314885
Djh 6806< 314647 314:;3 314957 314;:: 31484:
Djh 73077 314533 3148:7 31486: 314763 314663
Djh 78. 3143;9 31549; 314:8: 314<44 31549;
Zrpdq 31757; 318:<< 3185;9 31788< 318783
Pduulhg 3163;9 316;46 316:43 316;77 316<84
Fklog 305 31477; 314575 3146:6 31483; 3146;6
Fklog 609 31454< 314;53 314878 314::: 3149;5
Fklog :0< 313;4< 31447: 314353 31464; 314379
Fklog 43047 314343 314884 3146<9 3148;: 314746
Fklog 4804: 3138<3 313<74 313<4; 313<6< 313;;<
Flwl}hqvkls +uhi1 Gdqlvk,=
RHFG 313638 31379: 313:6: 3139<6 3138<<
Qrq0RHFG 31357; 313887 313749 313936 313749
Uhjlrq ri eluwk +uhi1 Rxwvlgh Frshqkdjhq,=
Fdslwdo 31456; 31435; 3145:4 314484 3143<4
Lvodqgv 313<47 314456 314368 313<83 314343
I|q 3139;9 313::8 313:9< 3139;5 313:66
Qruwk 31458: 314868 313;:4 313<38 3145;<
Fhqwudo 31574< 314797 314878 3149;: 31497:
Vrxwk 313:76 313:9: 31399: 313;5: 3138;9
Hgxfdwlrq +uhi1 Yrfdwlrqdo hgxfdwlrq,=
Edvlf vfk1 31778: 31878< 3177<7 318383 317;5:
Kljk vfk1 313;4< 313934 313;64 313:7< 313::7
Ixuwkhu hgx 313<85 313:<4 314949 314495 314435
Hfrqrplf yduldeohv=
XL uhso udwh 31:7<; 31:887 31:638 31:85: 31:767
Zhdowk 313558 313353 313355 0313387 313356
Xqlrq phpe1 31;55< 31<3<3 31;5;5 319<94 31::8;
XL ixqg +uhi1 Phwdo,=
Exlog1 313733 31355< 313568 313679 313634
NDG 313733 313;6< 3139;5 313:6: 31399:
Pdqxi 316685 316;54 31558< 3166;8 316396
Whfk 313943 313776 313;3; 3138;4 3138<5
Wudgh 314<;4 314994 314:74 31444: 314853
Vhuylfh 31378: 313879 313:<5 3138<5 313:9:
Dfdghplf 3137:9 313744 313;57 3137<5 313787
Rwkhuv 314838 314:7; 314<39 314;77 314<58
Vhoihpso 313695 313499 313678 31396: 313695
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WDEOH 6 Frqw1

Yduldeohv
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Qrq0
sduwlflsdqwv

Frxqw| +uhi1 Frshqkdjhq,=
Iu1eruj 313847 31394: 313647 313:37 3137;;
Urvnlogh 313847 313657 3137;9 3135<4 313683
Yhvwvm1 313943 3138:3 313:78 31387: 313994
Vw1Vwurhp 313885 313<35 3138:6 313:48 31384;
I|q 31397; 313<59 313::9 313::4 313;:3
Vrhqghum 313866 313776 31365< 3138<5 3136;7
Uleh 31355< 313657 31348: 3136;3 31359<
Yhmoh 31439: 313998 313968 313858 313845
Ulqjn1 313:;4 313578 3134;; 31387: 3135:<
Ddukxv 31498: 314496 3146;; 3148;: 314744
Yleruj 3136;4 313689 3134<9 313657 3135;4
Qrugm 313<<3 3145<3 313:78 3137<5 31444<
Krxvlqj +uhi1 Vrfldo krxvlqj,=
Rzqhu 316838 31666< 31679: 316584 316869
Frrs 31357; 3136<9 31388: 31378; 313845
Sulydwh 316857 31658< 3163<3 31653: 31643:
Flw| vl}h +uhi1 Frshqkdjhq,=
Phg1flw| 314:85 314:4: 314886 314975 314;47
Vpo1flw| 31:7;9 319<:3 319584 319:<6 31979;
Oderxu pdunhw klvwru|=
H{shulhqfh 319<:; 31:964 31:8;; 31:4<5 31:;35
XL vhq1 313596 313647 313574 313585 3134:9
Qr XL vhq1 317:57 317;4; 31849< 3186<: 31935<
Iluvw X vshoo 3147;9 314464 3149;9 314;65 315437
Qr1 X vshoov 315;<3 315<4; 31596: 315963 3156;;
Xqhpso1 gxu1 319<:7 31;85: 31;<<3 31;<33 31788;
	85 zhhnv 3179;9 31667: 316439 316964 3199;7
Hqwu| zhhn 3133;7 313383 31339; 313437 3133::
Phdq gxu1 H 313:<9 3138<7 313;58 313:<3 313;;3
Phdq gxu1 X 3135;6 31369: 313645 3135;8 313595
Surs1 X 315769 316496 315887 315833 315537
Surs1 H 3193<9 318484 318;68 318744 319348
Surs1 vlfn 31334< 313354 31335: 313367 313363
Sulydwh MW <7 313847 3133<8 3133<7 3134:< 313388
Sxeolf MW <7 313638 313;:3 3136:9 313646 3134<;
Fodvvu Wu <7 3134:4 3134;5 313694 313355 31337:
Uhvlgxdo S <7 3134:4 3133:< 313364 313936 313386
Qr1 rev1 858 4/597 4/5:8 ;<8 7/9<5
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WDEOH 7

Hvwlpdwlrq uhvxowv= Surelw prghov iru surjudp sduwlflsdwlrq/ 4<<8
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Yduldeohv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
Frqvwdqw 0614555 315;;3 06193:< 31587; 0514<9: 315455 051456< 315753
Djh 4;058 313<;7 313;6< 31366: 313:8; 313:9: 3139;9 313574 313;34
Djh 6806< 0315443 313;:9 313983 31399; 03143<8 313996 0313595 313:3<
Djh 73077 03155<8 313<73 03135;9 313:5< 03146;3 313:6; 031468; 313;3<
Djh 78. 03193<< 314449 0314457 313:97 031756< 313::5 0315933 313;84
Zrpdq 0315;84 313993 314;78 313858 03135;4 313839 0315499 313896
Pduulhg 0313935 313:46 0313686 313845 0313834 31383; 031355: 3138;5
Fklog 305 031338: 313;74 313659 3139<: 031355: 313989 31388; 313:43
Fklog 609 0314<9; 313;88 0313554 313934 0314664 313947 31369: 31398<
Fklog :0< 0313969 314356 0313897 313:45 0313474 313:99 3143;3 313:94
Fklog 43047 03138;6 313<85 313488 313994 031363: 3139:7 0313349 313:69
Fklog 4804: 31368: 31447: 0313885 313:98 314384 313:;4 313;45 313;99
Flwl}hqvkls +uhi1 Gdqlvk,=
RHFG 0316686 31489: 0314768 314468 314969 313<96 0313935 31447:
Qrq0RHFG 0315<4; 314;58 314<93 314465 3135;6 314484 31399< 314585
Uhjlrq ri eluwk +uhi1 Rxwvlgh Frshqkdjhq,=
Fdslwdo 314786 313<5; 3139;6 313:;7 314648 313:65 3145:: 313;75
Lvodqgv 313595 314553 313;96 313<44 313734 313;6< 3136:9 314354
I|q 3149:< 3147;: 313<96 3143;6 31584; 314389 3143<5 314537
Qruwk 31336: 314733 3147:7 314388 313537 31443< 313:;6 3144;4
Fhqwudo 3138<4 313<;8 3133<6 313;87 313;8; 313;3: 313345 313;::
Vrxwk 313;9< 31475< 315653 314539 3165;8 314565 3143<7 314586
Hgxfdwlrq +uhi1 Yrfdwlrqdo hgxfdwlrq,=
Edvlf vfk1 03139;8 3139:9 0313488 313848 313789 313867 031393: 313889
Kljk vfk1 313333 31438; 03138:9 313<78 314383 313;75 31354: 314338
Ixuwkhu hgx 313983 314497 0314::9 314369 315646 313;69 3137:8 313<89
Hfrqrplf yduldeohv=
XL uhso udwh 313565 314:<3 0313;83 314775 0315;4< 3145<6 03157<9 3147<;
Zhdowk 03158;9 314688 03135;8 31434; 0314433 313<:3 03136;; 313;8;
Xqlrq phpe1 313:37 313;45 319398 313:68 315:96 313945 0314;36 313959
XL ixqg +uhi1 Phwdo,=
Exlog1 3143<< 314<<8 3179<; 314<87 0313:6< 314:85 315777 314;43
NDG 313854 314<97 3189;9 314;38 313<85 3147;3 316<;< 314:6:
Pdqxi 3137<9 31477< 318:6< 314938 0315978 31455< 3147<; 3147:<
Whfk 3136<4 314:64 317<;4 314;97 314::7 3146;4 314:<3 314:39
Wudgh 3158<7 314833 3199<; 3149:: 313<8: 31458< 313<7< 31489;
Vhuylfh 313399 314;44 319;69 314;47 31373< 3146<; 314496 314:49
Dfdghplf 3157;< 31536: 31<<79 315398 317487 314899 3164:7 314<4<
Rwkhuv 313:<4 314878 318465 314993 3137:6 31459: 315334 31487<
Vhoihpso 315<66 315448 31;<:5 3155:9 315;35 314:63 318669 314;99
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WDEOH 7 Frqw1
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvv

urrp wudlqlqj
Uhvlgxdo
surjudpv

Yduldeohv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
Frxqw| +uhi1 Frshqkdjhq,=
Iu1eruj 315877 314759 316;34 3143:6 0316857 3143<; 315;4< 3144;6
Urvnlogh 317;9: 3147<3 3168:8 31459; 315395 3143<: 314345 31476<
Yhvwvm1 314;36 314846 313<:: 31446: 313:44 314333 31374< 314647
Vw1Vwurhp 31648< 3147<: 317;49 314467 3145<7 314439 3177<5 3145::
I|q 313459 314945 3153:9 3144:; 0314447 314463 314469 314659
Vrhqghum 316<8< 3149;: 31473: 31477: 0313;<3 31478; 316;95 314843
Uleh 3164<; 31567; 315575 31496; 03167;6 314<4: 3189:< 31488<
Yhmoh 31:387 314699 3169:8 314548 3143:9 31445: 31567; 314659
Ulqjn1 31<3<9 31489; 3156<9 31479< 0313966 314865 31:45; 314735
Ddukxv 3165:; 314688 314539 314449 313493 31438: 315;5< 31448<
Yleruj 3175;7 314<4; 316;97 3147;; 0313:<< 314:4< 3159;6 314965
Qrugm 314;59 314957 314378 31456< 0314586 314565 0315:9; 3147;<
Krxvlqj +uhi1 Vrfldo krxvlqj,=
Rzqhu 31395; 313:7< 0313877 3138<6 313;98 3138;9 313863 313969
Frrs 0314:59 314:33 0313<53 31449; 03143;4 314387 313485 3145:8
Sulydwh 0313465 313:57 03134:4 3138:8 03138<5 3138:4 0313448 31394;
Flw| vl}h +uhi1 Frshqkdjhq,=
Phg1flw| 315376 31488< 314393 3144;: 03143;3 3143<6 0313;89 314568
Vpo1flw| 316647 314575 314477 313<53 31344: 313:;3 313<<3 313<7:
Oderxu pdunhw klvwru|=
H{shulhqfh 31335: 313939 31448< 3137:5 314447 31379< 313:3; 313843
XL vhq1 616<8; 413;43 718::6 31<38: 51:4:3 31<65; 518885 31<778
Qr XL vhq1 0314993 313:8; 03145<< 31395< 031556; 313953 3135;5 3139:;
Iluvw X vshoo 313:87 31453; 3164:6 313<83 313957 313<47 0313<9< 31434;
Qr1 X vshoov 4133<: 314;4: 3199<9 3149<3 414844 314:37 31;8;< 314::7
Xqhpso1 gxu1 414688 314396 417854 313;69 4175;8 313:;8 416;:< 313;64
	85 zhhnv 3138;< 313<3; 0313948 313:3; 03137:5 3139;< 3146<8 313:8:
Hqwu| zhhn 418:97 415;9< 031385: 414484 0314;:6 31;5;5 61859: 31;:7<
Phdq gxu1 H 31335< 319547 041:98: 3183:< 3168<7 3179<: 417835 3183<<
Phdq gxu1 X 91349; 41:6;9 :155:6 417343 91<4:; 41687; 6168:: 418939
Surs1 X 0317:<5 315;8< 0313874 315556 031:895 315579 0319586 31576<
Surs1 H 319:95 314;:8 313:;; 3147;4 315396 314696 03177:3 314869
Surs1 vlfn 0314<68 418<:< 413446 41878: 4198;6 4159<< 51;386 417584
Sulydwh MW <7 415<7: 315448 316835 315::; 31687; 31597; 31;594 315584
Sxeolf MW <7 316848 314:89 31<65< 3143;8 318:<: 31459; 317<;9 314688
Fodvvu Wu <7 31:848 315<98 31;;;< 31564< 4187;3 314<46 031666: 3173:9
Uhvlgxdo S <7 319556 315<84 3145;; 315<98 0317:65 31689< 41937< 314;<6
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WDEOH 8

Dyhudjh hduqlqjv hiihfwv +433/333 GNN,
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

\hdu DWHW Vwgy1 DWHW Vwgy1 DWHW Vwgy1 DWHW Vwgy1
4<<8 vdpsoh=
4<<8 3175<4 31357: 3173<5 313653 0313599 313564 0313;45 3134:3
4<<9 318363 313769 316979 313684 31434; 313545 0314939 313548
4<<: 316657 31358: 315745 313547 3148:: 313489 031479; 313478
4<<; 315<83 313597 3147:7 313463 314965 313593 0314743 313593
4<<< 315<6; 3136<6 314447 3134:5 31556; 313474 0314:67 31355;
5333 315:5; 31358; 3148<< 3134<5 3156;< 313573 0314949 31348;
4<<; vdpsoh=
4<<; 316;48 31355< 315:8: 3135;8 03154;7 313633 313:5< 313688
4<<< 3175;9 3136;5 315967 313599 0314666 313563 313:69 313737
5333 3165;; 3134<: 313<73 3137<: 0313357 3134;4 313464 313598
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WDEOH 9

Wkh hfrqrplf ydoxh ri Gdqlvk DOPSv45

Suhvhqw ydoxhv shu sduwlflsdqw/ 4/333 GNN/ 5335
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

SGY Vwgy1 SGY Vwgy1 SGY Vwgy1 SGY Vwgy1
4<<8 vdpsoh= H�hfwv iru 4<<805333
Hduqlqjv h�hfw 66318 4513 55<15 <1: 45318 :1< 045;19 :17
XL vdylqjv 561< 41: 0416 415 716 413 0431< 415
Xqlw frvwv 0517 3 <1< 3 ;<1; 3 0713 3
Vxevlg| :<16 3 47:19 3 4619 3 41< 3
Qhw ehqh�w 5::18 4514 :318 <1; 5417 ;13 046:18 :18
4<<8 vdpsoh= H�hfwv iru 4<<804<<:
Hduqlqjv h�hfw 54716 <18 4:613 ;1< 6:13 913 0971: 816
XL vdylqjv 4319 416 0715 31< 041< 31; 0481: 31<
Xqlw frvwv 516 3 <17 3 ::13 3 515 3
Vxevlg| :;17 3 45716 3 <14 3 515 3
Qhw ehqh�w 47715 <19 6814 <13 08413 914 0;71; 816
4<<; vdpsoh= H�hfwv iru 4<<;05333
Hduqlqjv h�hfw 4861< 919 ;:14 ;15 07<1< 81; 5514 ;15
XL vdylqjv 71: 418 04715 415 0<1; 31; 04613 419
Xqlw frvwv 091< 3 4817 3 :918 3 0316 3
Vxevlg| :513 3 4651< 3 ;16 3 <19 3
Qhw ehqh�w <618 91; 0:817 ;16 047717 81; 0315 ;16

45Wkh vwdwhg SGYv duh wkh vxp ri dqqxdo ydoxhv iurp uhvshfwlyho| 4<<805333/ 4<<804<<:
dqg 4<<;05333/ zklfk duh glvfrxqwhg e| dq dqqxdo glvfrxqw udwh ri 9(1 Wkh ghdgzhljkw
orvv ri wd{dwlrq lv dvvxphg wr eh 53( ri wkh sxeolf h{shqvh rq h1j1 dgplqlvwudwlrq ri
wkh DOPS1 Vhqvlwlylw| dqdo|vhv lqglfdwh wkdw xvlqj ghdgzhljkw orvvhv lq wkh udqjh iurp
< wr 56 shu fhqw grhv qrw fkdqjh wkh txdolwdwlyh uhvxowv1 Xqlw frvwv fryhu wkh frvw ri
hgxfdwlrq +GNN ;4/3;4 shu ixoo wlph htxlydohqw sduwlflsdqw lq 5335 sulfhv, dqg frvwv
ri dgplqlvwudwlrq +GNN 5/<;9 lq shu ixoo wlph htxlydohqw sduwlflsdqw,1 Qhjdwlyh xqlw
frvwv duh srvvleoh wr wkh h{whqw wkdw wkh qrq0sduwlflsdqwv kdyh d kljkhu sduwlwlrq udwh lq
fodvvurrp wudlqlqj1 Doo ydoxhv duh gh dwhg wr 5335 xvlqj wkh JGS gh dwru1 Vwdqgdug
ghyldwlrqv duh ghulyhg xvlqj wkrvh iurp Wdeoh 8 dqg dvvxplqj wkdw doo rwkhu h�hfwv dqg
ydoxhv duh ghwhuplqlvwlf1
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Iljxuh 4= Dyhudjh hpsor|phqw h�hfwv ri surjudpphv iru wkh 4<<8 dqg 4<<; vdpsohv1
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F Dsshqgl{= Vxssohphqwdu| wdeohv dqg �jxuhv

WDEOH F4

Vdpsoh phdqv/ 4<<;

Yduldeohv
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Qrq0
sduwlflsdqwv

Djh 4;058 314557 313<75 313;<9 313985 314375
Djh 6806< 314;6: 314<3; 314<7: 314;;; 314<55
Djh 73077 31475< 314<3; 314975 315378 314755
Djh 78. 3148<5 3157;; 314<<8 315378 3149<9
Zrpdq 318639 3199<4 319357 318659 318;57
Pduulhg 3166;; 3174:< 3175;; 316659 3174;;
Fklog 305 314<4; 314:96 314::4 3147;6 314;;3
Fklog 609 315455 3155<8 315389 31539: 315436
Fklog :0< 314394 314;;7 314663 3146<6 314764
Fklog 43047 3144;7 314976 314988 314::8 314794
Fklog 4804: 31377< 314396 313;3: 314479 313:65
Flwl}hqvkls +uhi1 Gdqlvk,=
RHFG 313864 3137;6 313;<9 3139<: 313845
Qrq0RHFG 313455 31366; 313896 3137:5 3137;8
Uhjlrq ri eluwk +uhi1 Rxwvlgh Frshqkdjhq,=
Fdslwdo 314639 314396 31436; 314389 314535
Lvodqgv 313945 3145;3 3144:7 313<99 313<88
I|q 31373; 313768 313;95 3139<: 313:65
Qruwk 31479< 3148:3 314534 314367 314665
Fhqwudo 3153;5 314855 31476; 314659 314948
Vrxwk 313;8: 313:58 3136;3 31395< 313:74
Hgxfdwlrq +uhi1 Yrfdwlrqdo hgxfdwlrq,=
Edvlf vfk1 316:<9 31866; 3177<; 318457 316;87
Kljk vfk1 313945 313695 313;;< 3139<: 313:<8
Ixuwkhu hgx 314476 313<99 314839 31476; 3149:5
Hfrqrplf yduldeohv=
XL uhso udwh 31:884 31:<36 31:938 31:<6: 31:668
Zhdowk 0313656 31334< 031333: 03133<: 0313384
Xqlrq phpe1 31:<4; 31;;98 31;4<8 31::63 31;664
XL ixqg +uhi1 Phwdo,=
Exlog1 3135;9 31349< 3134;6 313535 31365;
NDG 3137<3 314444 313;74 31395< 313999
Pdqxi 3155;9 31598: 315755 315:97 31568<
Whfk 313<;3 31366; 313896 31377< 3137<4
Wudgh 315986 314;93 3148<7 314636 3149<3
Vhuylfh 313578 3139:9 313:86 31393: 313;;<
Dfdghplf 3137<3 313647 313:<7 31393: 313:77
Rwkhuv 314;6: 315676 3154;8 315648 3153<4
Vhoihpso 31369: 3135<3 313679 313;<< 313698
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WDEOH F4 Frqw1

Yduldeohv
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Qrq0
sduwlflsdqwv

Frxqw| +uhi1 Frshqkdjhq,=
Iu1eruj 313864 313864 313889 31393: 313785
Urvnlogh 31373; 31366; 31366< 3135:3 313673
Yhvwvm1 3135;9 314347 313;;5 3137<7 31384;
Vw1Vwurhp 313986 313:7< 313944 3139:7 313797
I|q 31369: 31366; 314364 313;87 313;<;
Vrhqghum 313945 313744 31356: 31377< 313698
Uleh 31369: 313744 313435 31386< 313655
Yhmoh 3138:4 3137;6 313869 3136;5 3139:5
Ulqjn1 31377< 313864 313598 31366: 313698
Ddukxv 314:<9 313:7< 3147;9 314659 314689
Yleruj 3135;9 3136;9 3136:6 31348: 313589
Qrugm 31467: 314686 314398 313:4< 314463
Krxvlqj +uhi1 Vrfldo krxvlqj,=
Rzqhu 316:47 316;;< 316:;9 315<99 317464
Frrs 3137<3 313::6 3139;8 313:4< 313:53
Sulydwh 3166;; 315579 315836 315985 315885
Flw| vl}h +uhi1 Frshqkdjhq,=
Phg1flw| 314<4; 3144;7 314<67 314<43 314::8
Vpo1flw| 319864 31:483 3197;9 319355 319835
Oderxu pdunhw klvwru|=
H{shulhqfh 31;533 31;97< 31:94< 319<;6 31;455
XL vhq1 3138;8 313;;9 3139;4 3143;: 313699
Qr XL vhq1 3166;; 314<8: 315;3< 31485; 31759<
Iluvw X vshoo 314476 313985 313<76 31386< 314773
Qr1 X vshoov 31746< 317968 3175:: 3184:4 3169<7
Xqhpso1 gxu1 318::9 3195;< 3195:< 3188<4 31597:
	85 zhhnv 3189:6 31849< 318387 319445 31;974
Hqwu| zhhn 3135:3 313498 313577 3134:5 313579
Phdq gxu1 H 313<3: 313:;8 313;53 31394; 313<97
Phdq gxu1 X 3135:5 31365: 3135<< 313663 313576
Surs1 X 315733 315;:5 31593: 3165;3 315344
Surs1 H 318799 317;38 318354 317483 318;86
Surs1 vlfn 31344; 3133<: 313446 31346; 31344:
Sulydwh MW <7 313537 313454 31339; 3134;3 313384
Sxeolf MW <7 313496 3138;3 31343< 313558 31338:
Fodvvu Wu <7 313;49 313:<: 314486 3138;7 31348:
Uhvlgxdo S <7 31365: 31354: 313475 31485; 3133<<
Qr1 rev1 578 747 4/7:7 778 6/64<
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WDEOH F5

Hvwlpdwlrq uhvxowv= Surelw prghov iru surjudp sduwlflsdwlrq/ 4<<;
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Yduldeohv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
Frqvwdqw 0614;87 31778: 061;368 3173;: 0517543 315:39 051:468 316<65
Djh 4;058 0313548 3148<: 317;3: 315446 315;86 314375 313848 31489<
Djh 6806< 03136:6 31443: 3145:8 314376 03137<5 313998 031453: 314338
Djh 73077 0313:5; 31466: 31539: 31447: 3136:4 313:99 314479 3143:8
Djh 78. 031584< 314785 31534< 31454; 031455; 313;85 31335: 3144;9
Zrpdq 03144<8 313<38 3145:3 313;<8 3136<8 31388: 0313:63 313:;7
Pduulhg 03146;5 313<65 03143:9 313;78 31367< 313883 0315475 313;4<
Fklog 305 31488: 314365 314345 313<:< 31344: 31395< 313696 313<:8
Fklog 609 3139<6 313<:: 0313464 313<43 0313:8; 313945 0313483 313;<8
Fklog :0< 0314<87 314633 313986 314399 03148;8 313::6 0314556 3144:3
Fklog 43047 313336 314597 03138<5 31434< 313;3< 3139;7 3138:; 313<<4
Fklog 4804: 03157;5 314<65 0313968 3145:8 03146:< 313<66 3138<3 314697
Flwl}hqvkls +uhi1 Gdqlvk,=
RHFG 0313734 315638 0313475 315439 316363 314454 0314394 314:;<
Qrq0RHFG 031<34; 316988 03149<8 3153<: 0313459 314686 0317573 314<93
Uhjlrq ri eluwk +uhi1 Rxwvlgh Frshqkdjhq,=
Fdslwdo 314737 314649 03136:3 3145<< 313:9< 313;73 031464: 314548
Lvodqgv 0315<63 314;48 0313776 314767 3139<4 313<5; 0313638 31465:
I|q 0313456 315686 31585: 3154<: 315536 314487 0313365 315568
Qruwk 31369< 31489: 3159<4 314879 0314377 313<<9 0313338 3146:;
Fhqwudo 315956 31468< 315;<7 314694 313596 313;9; 313638 3145<6
Vrxwk 0313499 315546 031399: 31559; 0314859 3148;< 0318644 315596
Hgxfdwlrq +uhi1 Yrfdwlrqdo hgxfdwlrq,=
Edvlf vfk1 0313678 313<4; 3147<< 313;65 3146<9 313895 3147;3 313;84
Kljk vfk1 0314883 3149<7 0315:34 314;8< 314<:: 313<35 3148<9 314756
Ixuwkhu hgx 03143<; 314843 03144:3 31464; 0313587 313<35 313;<7 31457;
Hfrqrplf yduldeohv=
XL uhso udwh 3156;9 315689 318544 3154:4 0313446 314789 3165;5 315435
Zhdowk 03159<5 3145<3 31498: 3143<8 313555 313<8< 0313895 3147:3
Xqlrq phpe1 0315759 3143;7 314:3< 314545 031356< 3139:5 03143<< 31438<
XL ixqg +uhi1 Phwdo,=
Exlog1 31396; 315:55 31346< 315:99 03137:9 314;43 31367; 315784
NDG 3145;7 3159<< 3176;< 315739 314:73 314889 314<74 315698
Pdqxi 313588 315356 3156:9 315396 313:77 3145;6 315574 314;;9
Whfk 317;85 31563< 315468 31597: 3167;9 314934 316977 315674
Wudgh 3167<; 31538< 3165;3 31545; 314533 31468< 315:6: 314<:<
Vhuylfh 03177:3 315<46 316549 31569: 313;79 31485: 31455: 315538
Dfdghplf 0313854 315;97 314<53 315<73 3169<4 314:37 3165:4 31576<
Rwkhuv 31374< 31545: 3166:: 315443 314;<8 31465; 31697: 314<64
Vhoihpso 313378 316383 3165<7 316543 31388: 314;:3 31;557 315879
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WDEOH F5 Frqw1
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvv

urrp wudlqlqj
Uhvlgxdo
surjudpv

Yduldeohv Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1 Frh�1 Vwgy1
Frxqw| +uhi1 Frshqkdjhq,=
Iu1eruj 315;;5 315484 315658 314;;8 316448 314594 317:95 3149<6
Urvnlogh 317898 3155;8 316:4; 3153:8 315897 31473: 314983 3153:4
Yhvwvm1 315585 315837 319<<< 314:<4 318736 314495 31675: 314;4:
Vw1Vwurhp 318978 315476 31776< 314;85 3179;6 314597 316965 314:63
I|q 0314594 3159<; 0316:93 315853 315:94 3145;7 314933 315438
Vrhqghum 31934; 315893 315<;5 3158;6 3156<3 314::5 31:88< 31598;
Uleh 317<69 316395 318996 315954 0314689 315677 31<458 3157;;
Yhmoh 03133;5 315534 0315<<9 31547; 0313;53 3145<7 0313:<4 31545<
Ulqjn1 316839 3157<4 3168<8 315545 31557< 31495< 315948 3155;6
Ddukxv 31669; 31534< 0314756 314<65 315494 314496 313486 314:49
Yleruj 315;39 315;9< 31757< 315646 31;557 314884 313<56 315749
Qrugm 3168<: 31539< 314:59 314;75 315<6: 31455: 03147;5 314;5:
Krxvlqj +uhi1 Vrfldo krxvlqj,=
Rzqhu 313;49 314458 0313;63 313<8< 313656 313968 31368< 313<74
Frrs 0313<;< 314<;7 3143;3 314;44 3136<6 314367 0315866 314:45
Sulydwh 3149;4 314435 0314393 31434< 0313795 3139:6 0313544 313<94
Flw| vl}h +uhi1 Frshqkdjhq,=
Phg1flw| 03153:: 3154;9 0314<<; 315338 03137;< 314573 031575< 314:<:
Vpo1flw| 0314869 3149:6 03135;: 3147<3 31333; 313<<5 03157:8 3146;6
Oderxu pdunhw klvwru|=
H{shulhqfh 314;;9 313:;: 3145;6 313:9; 314437 31386; 313765 313:8;
XL vhq1 616349 31<6;4 8168;5 31;39: 81679: 319455 917:;9 31:7;:
Qr XL vhq1 0313556 31438; 0316<65 31434; 0315365 313986 031553: 314333
Iluvw X vshoo 0314848 31493; 031534; 314:93 0315647 31444; 03158<3 31496<
Qr1 X vshoov 31659; 315369 317799 314;58 318334 314848 315<56 314853
Xqhpso1 gxu1 514<7: 314<99 515;4; 314;6< 5179;8 314736 513477 314:<5
	85 zhhnv 3167:4 314888 314947 314668 314643 313<85 315<<< 314667
Hqwu| zhhn 517<36 31<344 314673 414:86 4169;8 3183:8 31996< 31;498
Phdq gxu1 H 3159<7 318589 3189:6 3189<4 3168;5 31674: 31:5<9 318;36
Phdq gxu1 X 031;<;: 51777: 31;8;8 519353 315:4; 51496: 06199;9 5145;<
Surs1 X 03154:< 317785 0319594 3173<5 0319;88 3163;5 0316997 31677:
Surs1 H 313894 315979 0314939 3157;5 0314958 31489; 0317885 31556:
Surs1 vlfn 319385 41566: 0515<35 4138<; 0317877 31::98 31;;74 4146<3
Sulydwh MW <7 413:56 31646< 317:<9 316556 31673: 3158<8 31:6;4 315574
Sxeolf MW <7 3193:6 31693< 414<;6 3158;9 31488; 315:3; 31564< 315;73
Fodvvu Wu <7 41467; 314;47 31<763 3149<< 416776 3144:5 319644 3149<3
Uhvlgxdo S <7 31837: 316559 3147:7 316<69 313:6: 3158<7 4167:< 314<<3
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WDEOH F6

Pdwfk txdolw|/ phdqv 4<<8
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Yduldeohv Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg
Djh 4;058 3154:< 3153<4 3144:5 314494 31486; 31474; 3146:: 314665
Djh 6806< 3146:9 3146;; 3149;8 314:54 3148<6 314978 314:55 314::3
Djh 73077 31447: 3144;4 3147:7 314793 314769 3146;9 3146:: 31467:
Djh 78. 3144<6 314559 3154<; 3153<6 314::: 314;36 314<<: 314<<:
Zrpdq 317897 3177;6 318<85 318;38 3186<9 3186:7 317:<6 317899
Pduulhg 3163<9 315<<9 316<4< 316:;9 316:35 316996 316<<7 316;78
Fklog 305 3148;6 3148:5 314633 31474; 314733 3146:7 31485< 31483<
Fklog 609 314686 3145;; 314;65 314:78 31485< 314846 314;:6 314:66
Fklog :0< 313;59 313;34 314487 314446 314346 31438< 31459: 314548
Fklog 43047 3143:; 313<;4 3148:8 31475< 31474; 3146;8 3148:3 31483:
Fklog 4804: 313975 31395< 313<67 313<57 313<35 313<55 313<<5 313<37
Flwl}hqvkls +uhi1 Gdqlvk,=
RHFG 3135<; 313665 3137:9 31383< 3139:5 313:43 313967 313999
Qrq0RHFG 313585 313589 313864 3137;7 313738 31367: 313884 313884
Uhjlrq ri eluwk +uhi1 Rxwvlgh Frshqkdjhq,=
Fdslwdo 314594 31458; 314359 313<<7 314539 3144;5 31445< 3143:9
Lvodqgv 31433< 314383 314459 31445: 31438< 314349 313<:; 314348
I|q 313998 313:3< 313:9< 313:97 313:;6 313:;< 313:49 3139<7
Qruwk 3145;7 314569 314798 3147<7 313<7; 314339 313<6: 314333
Fhqwudo 315695 3156:7 314899 31485; 3148<6 3148;: 314:55 314:78
Vrxwk 313;7< 313997 313:75 313:8: 3139:5 3139;: 313:<< 313;55
Hgxfdwlrq +uhi1 Yrfdwlrqdo hgxfdwlrq,=
Edvlf vfk1 317966 317966 318699 318754 317946 317:94 317<37 317;:6
Kljk vfk1 313;59 313:<3 313947 31394< 313::6 313:79 313:;8 313:;9
Ixuwkhu hgx 313<96 313<<: 313;48 313<59 314779 31473: 31448: 314498
Hfrqrplf yduldeohv=
XL uhso udwh 31:7:6 31:7<; 31:868 31:875 31:674 31:685 31:78< 31:78;
Zhdowk 0313495 03134<6 031335< 031334: 0313374 0313394 0313393 0313388
Xqlrq phpe1 31;3<9 31;3<< 31;<<6 31;;37 31;547 31;4:; 31:468 31:433
XL ixqg +uhi1 Phwdo,=
Exlog1 313746 31367; 31355< 313548 3135:9 3135<3 31368; 313695
NDG 31378< 31376< 313;57 313:33 313:33 3139;; 313:8; 313:54
Pdqxi 316773 316755 31693; 316:47 315598 315779 3164<9 31665<
Whfk 3137;5 313859 3137;8 313799 313;34 313:<< 31397: 31398:
Wudgh 314;;4 314;86 314:64 3149<5 314:64 3148;4 3144<; 314488
Vhuylfh 31385; 31386: 31388< 313949 313:79 313:37 313953 313937
Dfdghplf 31378< 31378: 313745 313849 313:4; 313:3; 313856 31384;
Rwkhuv 31479; 314885 314;37 314:57 314<:4 315364 314;93 314;44
Vhoihpso 3136<3 313757 3134<5 313566 31369; 3136:7 31386: 3138:5
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WDEOH F6 Frqw1
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvv

urrp wudlqlqj
Uhvlgxdo
surjudpv

Yduldeohv Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg
Frxqw| +uhi1 Frshqkdjhq,=
Iu1eruj 3138:6 313868 313956 31395: 313664 3135;8 3139;< 31396:
Urvnlogh 31378< 3137:< 313663 313645 3136;: 3136<< 3135:8 3135<5
Yhvwvm1 313975 3139;; 31389; 31395< 313:79 313:8; 313856 31393<
Vw1Vwurhp 3138:6 313946 313;57 313::6 313895 313894 313:8; 313:;8
I|q 313998 3139:5 313<58 313;<7 313;53 313;73 313;46 313:9;
Vrhqghum 313883 31384: 313745 313755 313683 313746 313939 3138::
Uleh 313585 31354; 313644 313649 3134;7 3134:7 313677 31369;
Yhmoh 313<96 314389 3139<9 3139;4 3138;< 313859 31386: 313859
Ulqjn1 31394< 3138<5 31356; 313548 313554 3134;< 313856 3137;<
Ddukxv 314984 314934 314578 314735 314733 314766 314876 3148;3
Yleruj 313769 3136<8 3136:8 313693 313563 31355; 313664 31366;
Qrugm 314365 31435; 31455: 3144<8 313;6; 313;;4 313843 313876
Krxvlqj +uhi1 Vrfldo krxvlqj,=
Rzqhu 316957 31685: 3166:< 316768 3167:4 3168:: 3167:4 316755
Frrs 313585 3135;< 3136<7 3136:4 3138;3 313855 313746 313787
Sulydwh 3167;9 316797 316547 31657: 316399 316463 316446 3165<3
Flw| vl}h +uhi1 Frshqkdjhq,=
Phg1flw| 314:76 3149:9 314:7< 314;56 314935 3148;5 31496< 314944
Vpo1flw| 31:833 31:7:4 319<84 319;76 319677 3195<: 319;37 319;;5
Oderxu pdunhw klvwru|=
H{shulhqfh 31:45< 31:374 31:965 31:769 31:853 31:7<7 31:768 31:764
XL vhq1 31357< 313576 31363< 313645 313578 313576 313559 31355:
Qr XL vhq1 317:<7 317<;< 3179:3 317743 31836: 318343 318843 318976
Iluvw X vshoo 3147<4 31468< 3144<3 31439: 314843 3147:7 314:<4 314;45
Qr1 X vshoov 315;54 315;43 315<3; 315<<6 315:4; 315;5; 3158;4 315958
Xqhpso1 gxu1 319488 319634 31:77< 31:775 31:93< 31::35 31:64: 31:733
	85 zhhnv 317<64 317;55 3169:5 316798 31684: 316664 317355 316<56
Hqwu| zhhn 3133;8 3133;; 313386 31338< 31339< 313396 313437 313446
Phdq gxu1 H 313:<< 313::8 313949 3138<4 313:<4 313::: 313;38 313:<<
Phdq gxu1 X 3135:8 3135;9 313688 31368; 31363< 313635 3135;; 3135;6
Surs1 X 315763 31577: 316394 31647: 3158:3 3158<7 315767 31574<
Surs1 H 3193:3 319394 318568 318496 318::4 318:94 318895 318884
Surs1 vlfn 313354 313355 313357 313359 31335: 31335: 31336; 31336;
Sulydwh MW <7 313494 3133;4 313443 3133<< 3133<5 3133:5 313498 31348:
Sxeolf MW <7 3135<; 3135:8 313:66 3139;4 313747 313698 313677 3135<7
Fodvvu Wu <7 3134;6 313449 313498 31349< 31359: 3134;; 31335; 313365
Uhvlgxdo S <7 31346; 313455 3133<5 31339; 31335; 31336; 313567 313446
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WDEOH F7

Pdwfk txdolw|/ phdqv 4<<;
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvvurrp
wudlqlqj

Uhvlgxdo
surjudpv

Yduldeohv Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg
Djh 4;058 3145<< 3145:: 314394 313<;3 313<:< 313<:9 313:;4 313:;<
Djh 6806< 314;97 314;34 315455 315389 314<67 314:8; 314;35 3148:<
Djh 73077 314576 31467< 314876 3148;4 314893 31489< 314:75 314:67
Djh 78. 3148;5 314643 315487 31544< 314;<9 314;<9 314;<5 315387
Zrpdq 318;4< 318:36 319957 3199<3 3193:3 3194:9 318:39 318;34
Pduulhg 316836 3166:7 316<56 317367 317568 317794 3168:7 316:5:
Fklog 305 31547: 315448 31538; 314;39 314<37 314<84 314::5 314953
Fklog 609 315367 315653 315584 31578< 315367 3154;7 315465 315474
Fklog :0< 314463 313<9< 314;34 3149<< 314686 31493< 314744 314857
Fklog 43047 3143:6 314489 314876 314976 314954 314;69 314835 314935
Fklog 4804: 313785 3136;8 313<33 313;9< 313:7< 313:35 313<<4 313;73
Flwl}hqvkls +uhi1 Gdqlvk,=
RHFG 313954 313836 3138:< 313955 313;89 313;95 313994 313:87
Qrq0RHFG 31349< 3134<9 3136;9 313698 313876 313883 313844 313839
Uhjlrq ri eluwk +uhi1 Rxwvlgh Frshqkdjhq,=
Fdslwdo 314689 3145;< 313<98 314349 314396 31446< 313<<4 313<44
Lvodqgv 313898 313985 314394 3145;6 314449 3145;9 313<<4 313<<3
I|q 313785 313768 313783 31376: 313;89 313;38 313;44 3139<<
Qruwk 3144;9 314748 3148:9 3149:9 31453; 314376 313<34 314339
Fhqwudo 3156:6 315663 314973 31499; 314793 314794 314774 314744
Vrxwk 313<37 313;:5 313;37 313934 313753 313855 313994 313956
Hgxfdwlrq +uhi1 Yrfdwlrqdo hgxfdwlrq,=
Edvlf vfk1 31756: 317384 31837; 3185:6 3177;3 317938 317::8 317<88
Kljk vfk1 313898 31397; 3136;9 313736 313<35 313;:5 313;44 313:<6
Ixuwkhu hgx 3145<< 314546 314394 313<79 3147:9 3146;7 314835 314779
Hfrqrplf yduldeohv=
XL uhso udwh 31:85< 31:859 31:;37 31:;68 31:8:5 31:95: 31::<9 31:;49
Zhdowk 0313539 031359; 31334: 3133;9 031335: 03133;3 03133<6 0313486
Xqlrq phpe1 31;3:< 31:<5; 31;;43 31;<74 31;5;: 31;696 31:;6; 31:<4:
XL ixqg +uhi1 Phwdo,=
Exlog1 3135;5 313635 3134<6 31349; 3134;6 3134:5 313543 3134;;
NDG 313954 313947 3143<6 314387 313;89 313:;7 3138:4 313898
Pdqxi 3156:6 31566: 315<59 315;69 315795 3158:: 315886 3157:7
Whfk 313;7: 313;:5 313655 3135<8 313853 3138;6 3137;3 3137;;
Wudgh 315875 315743 314;98 314<4< 314939 3149:: 314835 3148:7
Vhuylfh 3135;5 313633 313976 31397< 313:59 313956 3139<4 31395<
Dfdghplf 3136<8 31377; 313655 313687 313:7< 313::4 313994 3139:3
Rwkhuv 314;97 314;:4 3153<3 315563 31554: 31547; 315675 315866
Vhoihpso 313785 313774 3135;< 313563 313685 313666 313:84 313:5:
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WDEOH F7 Frqw1
Sulydwh

mre wudlqlqj
Sxeolf

mre wudlqlqj
Fodvv

urrp wudlqlqj
Uhvlgxdo
surjudpv

Yduldeohv Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg Wuhdwhg Pdwfkhg
Frxqw| +uhi1 Frshqkdjhq,=
Iu1eruj 313954 3137:: 31387: 3139;8 313899 313974 313964 313974
Urvnlogh 3136<8 313785 3136;9 313666 31365< 313657 313573 31355;
Yhvwvm1 3136<8 3136:5 313;69 314333 313;59 313;6< 313874 313938
Vw1Vwurhp 313785 31393< 313944 313998 313937 313:39 313964 313894
I|q 313785 31383; 31374; 31375; 3143:3 314369 313<94 313;9<
Vrhqghum 313898 313876 313783 313634 31359; 3135;6 313874 313733
Uleh 31383; 313745 313783 31368; 313448 3134:8 313844 313877
Yhmoh 3139:; 313866 313847 3137<< 313868 3137;8 313783 31385:
Ulqjn1 313785 3137;: 313847 313894 3135;6 31366: 313693 313735
Ddukxv 314<54 314<9< 313;9; 313;73 31479; 314735 314564 31465:
Yleruj 31349< 31359< 313687 313698 31368< 3136;3 3134;3 3134;;
Qrugm 314576 3145<; 314683 314664 3143:; 313;<< 313934 31396:
Krxvlqj +uhi1 Vrfldo krxvlqj,=
Rzqhu 316<88 316;:< 316966 3169:; 316::: 316;4: 3165:6 316593
Frrs 31383; 313777 313::5 313;74 3139;; 3139:7 313964 313856
Sulydwh 315<6; 316535 3155;6 3155:7 31586; 315798 315:66 315;4;
Flw| vl}h +uhi1 Frshqkdjhq,=
Phg1flw| 3153<3 315349 314587 314573 314;;; 314;<3 314;65 314:<7
Vpo1flw| 3196;7 3199;3 31:46; 31:4<5 3198<; 31994; 319459 3194<4
Oderxu pdunhw klvwru|=
H{shulhqfh 31;537 31;364 31:<88 31;38; 31:885 31:667 31:35< 31:36;
XL vhq1 313897 313843 313;7< 313;48 31399< 313:66 313<33 313<67
Qr XL vhq1 316666 316763 314;98 3148<< 315:47 315688 314:75 314885
Iluvw X vshoo 314463 3145:5 3138:< 3137<6 313;89 313:94 313934 313856
Qr1 X vshoov 317384 31743; 3179<4 317:;< 317656 3178;: 317:66 317;8:
Xqhpso1 gxu1 31737: 3173:; 317;;3 317:69 3186;; 318556 3178:6 31796<
	85 zhhnv 31:339 319<:; 3193:: 31933< 3187<: 31878< 3198:: 319766
Hqwu| zhhn 3135;; 313634 3134;< 313498 313595 31358: 3134<< 3134<5
Phdq gxu1 H 313;<4 313<3; 313:4; 313:53 313:<< 313:64 3139:: 3139:<
Phdq gxu1 X 3135:9 313579 313654 313644 313633 3135<7 313655 31364:
Surs1 X 315639 315545 315;7: 315;85 3158<8 3159:3 315<84 315<89
Surs1 H 318853 318994 317:5< 317;3; 31835; 317;8< 3177;7 3176;8
Surs1 vlfn 313463 313454 31343< 313437 31344: 313449 31347; 313498
Sulydwh MW <: 313559 313463 31345< 313538 3133:9 3133;4 313483 3134:<
Sxeolf MW <: 313559 3134;6 3136;9 313693 313448 3134<3 313543 313548
Fodvvu Wu <: 313785 3137:< 3138:< 313::8 3143:; 313<86 3137;3 313889
Uhvlgxdo S <: 31366< 313497 3135;< 313547 313494 313473 313;44 3136;9
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Iljxuh 5= Qrqsdudphwulf hvwlpdwhv ri surshqvlw| ghqvlwlhv/ 4<<8 vdpsoh1
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Iljxuh 6= Qrqsdudphwulf hvwlpdwhv ri surshqvlw| ghqvlwlhv/ 4<<; vdpsoh1
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