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Devwudfw

�Phdvxulqj wkh uhodwlyh shuirupdqfh ri surylghuv ri d khdowk vhuylfh� +Dfnhuehuj/ Pdfkdgr dqg Ulru0
gdq/ 5334, frpsduhv wkh shuirupdqfh ri sxeolfo| ixqghg djhqflhv surylglqj wuhdwphqw iru dofrkro dexvh
lq Pdlqh1 Wkh phwkrgrorj| hvwlpdwhv d Zlhqhu surfhvv wkdw ghwhuplqhv wkh gxudwlrq ri frpsohwhg wuhdw0
phqwv/ zkloh doorzlqj iru djhqf| gl�huhqfhv lq wkh h�hfwlyhqhvv ri wuhdwphqw/ vwdqgdugv iru frpsohwlrq ri
wuhdwphqw/ sdwlhqw dwwulwlrq/ dqg wkh fkdudfwhulvwlfv ri sdwlhqw srsxodwlrqv1 Qrwdeo|/ wkh Zlhqhu surfhvv
prgho vhsdudwho| lghqwl�hv djhqf| �{hg h�hfwv wkdw ghvfuleh gl�huhqfhv lq wkh h�hfwlyhqhvv ri wuhdwphqw/
dqg h�hfwv wkdw ghvfuleh gl�huhqfhv lq wkh xqrevhuydeoh fkdudfwhulvwlfv ri sdwlhqwv1 Wkh hvwlpdwhg prgho
hqdeohv k|srwkhwlfdo frpsdulvrqv ri krz gl�huhqw djhqflhv zrxog wuhdw wkh vdph srsxodwlrqv1 Wkh vwxg|
frqfoxghv wkdw Pdlqh frxog kdyh vljql�fdqwo| uhgxfhg wuhdwphqw frvwv zlwkrxw frpsurplvlqj khdowk
rxwfrphv e| lghqwli|lqj dqg wudqvihuulqj ehvw sudfwlfhv1

MHO= O44/ L44/ O561
Nh|zrugv= uhodwlyh shuirupdqfh/ Zlhqhu surfhvv/ vwuxfwxudo hvwlpdwlrq/ dofrkro dexvh/ surgxfwlylw|1

WPdfkdgr*v uhvhdufk zdv vxssruwhg e| d Pdulh Fxulh WPU judqw iurp wkh Hxurshdq Frppxqlw| +&HUEIPELFW<:57:5,
dqg d Vsdqlvk Hgxfdwlrq dqg Fxowxuh Plqlvwu| judqw +&SE<;0346:,/ dqg Ulrugdq*v e| d judqw iurp wkh Qdwlrqdo Lqvwlwxwh
ri Guxj Dexvh +&40UR40GD3;:48034,1 Sduw ri wklv uhvhdufk zdv grqh zkloh Pdfkdgr zdv d srvwgrfwrudo ihoorz dw wkh LDH/
dqg zkloh Ulrugdq zdv rq vdeedwlfdo dw \doh Xqlyhuvlw|1 Xvhixo frpphqwv dqg glvfxvvlrqv dw ydulrxv vwdjhv ri wklv uhvhdufk
fdph iurp Vwhyhq Ehuu|/ ]yl Hfnvwhlq/ Ulfkdug Iudqn/ Gdylg Jhqhvryh/ Ljdo Khqgho/ Mhuhdo Kroo|/ Wkrpdv PfJxluh/ dqg Dulho
Sdnhv dqg iurp frqihuhqfh dqg vhplqdu sduwlflsdqwv dw Ervwrq Xqlyhuvlw|/ Ihghudo Uhvhuyh Edqn ri Qhz \run/ \doh Xqlyhuvlw|/
5333 Odwlq Dphulfdq dqg Fduleehdq Hfrqrplf Dvvrfldwlrq frqihuhqfh/ Ixqgdflöq Hpsuhvd Sýeolfd/ Mruqdgdv gh Hfrqrpðd
Lqgxvwuldo/ wkh 5333 DVVHW Frqihuhqfh/ dqg d QEHU Surgxfwlylw| Zrunvkrs lq Ghfhpehu 4<<;1 Ghhsdn Djudzdo/ Plqjvkdq
Ox/ dqg Vhwk Vhdexu| surylghg uhvhdufk dvvlvwdqfh dw gl�huhqw vwdjhv ri wkh surmhfw/ dqg Pdujduhw Frpprqv surylghg fuxfldo
dvvlvwdqfh zlwk wkh gdwd1 Phufhghv Fdedôdv surylghg oleudu| dvvlvwdqfh1 Wkdqnv duh dovr gxh wr wkh Pdlqh R!fh ri Vxevwdqfh
Dexvh iru wkhlu frrshudwlrq zlwk wklv uhvhdufk1 Wkh uhvsrqvlelolw| iru doo huuruv dqg rplvvlrqv uhpdlqv zlwk wkh dxwkruv1

_Fruuhvsrqglqj dxwkru1 Xqlyhuvlgdg Fduorv LLL gh Pdgulg1 Ghsduwphqw ri Hfrqrplfv1 Fdooh Pdgulg/ 4591 5;<36 Jhwdih
+Pdgulg,/ Vsdlq1 h0pdlo= ppdfkdgrChfr1xf6p1hv1

l
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Wklv sdshu ghwdlov wkh phwkrgrorj| dqg pdlq uhvxowv ri �Phdvxulqj wkh uhodwlyh shuirupdqfh ri surylghuv

ri d khdowk vhuylfh� +Dfnhuehuj/ Pdfkdgr dqg Ulrugdq +5334,> khuhdiwhu DPU,1

DPU ghyhorsv d phwkrgrorj| wr frpsduh wkh shuirupdqfh ri gl�huhqw djhqwv hqjdjhg lq vlplodu dfwlylwlhv

wkdw duh qrw gluhfwo| frpsdudeoh1 Wklv phwkrgrorjlfdo dssurdfk kdv srwhqwldoo| eurdg vfrsh ri dssolfdwlrq

lq �hogv ri hgxfdwlrq dqg khdowk1 DPU*v vshfl�f dssolfdwlrq lv wkh uhodwlyh shuirupdqfh hydoxdwlrq ri

djhqflhv surylglqj dofrkro dexvh wuhdwphqw lq Pdlqh1 Wkh vwxg| txdqwl�hv wkh uhodwlyh dgydqwdjhv ri fhuwdlq

wuhdwphqw surylghuv +h1j1 juhdwhu uhwhqwlrq ri sdwlhqwv/ juhdwhu h�hfwlyhqhvv dw lpsurylqj khdowk vwdwxv,/ dqg

hvwlpdwhv wkh srwhqwldo frvw0vdylqjv iurp lghqwli|lqj dqg wudqvihuulqj ehvw sudfwlfhv1 Vxfk wudqvihuv pljkw

eh dffrpsolvkhg e| phujhuv/ lqirupdwlrq h{fkdqjh/ ru wudlqlqj14

Lq rughu wr frpsduh wkh shuirupdqfh ri wuhdwphqw djhqflhv/ DPU frqvlghuv erwk khdowk ehqh�wv dqg

wuhdwphqw frvwv1 Wkh qryhow| ri wkh phwkrgrorj| olhv lq wkh prgholqj dqg hvwlpdwlrq ri khdowk ehqh�wv15

Wkh surgxfwlrq ri khdowk lpsuryhphqw wdnhv wlph/ lv xqfhuwdlq/ dqg lv qrw shuihfwo| revhuydeoh1 Pruh

vshfl�fdoo|/ wkh khdowk wuhdwphqw surfhvv lv prghohg dv looxvwudwhg lq Iljxuh 4= d sdwlhqw hqwhuv d wuhdwphqw

surjudp zlwk dq lqlwldo vfdodu0ydoxhg khdowk vwdwxv +k3,/ khdowk vwdwxv hyroyhv vwrfkdvwlfdoo| wkurxjk wlph

lq uhvsrqvh wr wuhdwphqw +kw,/ dqg wuhdwphqw lv frpsohwhg zkhq wkh sdwlhqw*v khdowk vwdwxv furvvhv dq xsshu

wkuhvkrog +k,1 Lq dgglwlrq/ dqg lq frqiruplw| zlwk wkh gdwd/ wkh prgho doorzv iru sdwlhqw dwwulwlrq/ l1h1 vrph

sdwlhqwv ohdyh wuhdwphqw ehiruh dwwdlqlqj k1 kw lv dvvxphg wr eh d Zlhqhu surfhvv/ frqihuulqj dq Lqyhuvh

Jdxvvldq glvwulexwlrq rq wkh wlph lw wdnhv wr frpsohwh wuhdwphqw6 1 Wklv/ lq wxuq/ hqdeohv d pd{lpxp

olnholkrrg hvwlpdwlrq ri wkh surfhvv1

Lq wklv frqwh{w/ lw lv hdv| wr xqghuvwdqg zk| shuirupdqfh frpsdulvrqv duh gl!fxow= �uvw/ wkh lqlwldo khdowk

vwdwxv +k3, ri sdwlhqwv pd| ydu| vxevwdqwldoo| dfurvv djhqflhv dqg pd| qrw eh shuihfwo| revhuydeoh> vhfrqg/

djhqflhv pd| kdyh gl�huhqw frpsohwlrq fulwhuld +k, zkhq idfhg zlwk vlplodu sdwlhqwv> wklug/ djhqflhv pd|

gl�hu lq wkhlu h�hfwlyhqhvv dw lpsurylqj khdowk vwdwxv> dqg odvwo|/ djhqflhv pd| kdyh gl�huhqw dwwulwlrq udwhv1

4D jrrg vxuyh| rq vxevwdqfh dexvh wuhdwphqw lv PfOhoodq hw do1 +4<<:,1 Vrph lqwhuhvwlqj vwxglhv uhodwhg wr Pdlqh*v vxevwdqfh
dqg dofrkro wuhdwphqw surjudpv duh= Frpprqv/ PfJxluh/ dqg Ulrugdq +4<<:,/ Ox +4<<<,/ Ox dqg PfJxluh +5334,/ Pdfkdgr
+5334,/ dqg Vkhq +4<<;,1 Vwxglhv frpsdulqj wkh h�hfwlyhqhvv ri gl�huhqw surjudpv lqfoxgh= Hpulfn +4<:8,/ PfOhoodq hw do1
+4<<:,/ PfOhoodq hw do1 +4<<6,/ Dqjolq dqg Kvhu +4<<3,/ dqg Dsvohu dqg Kduglqj +4<<4,1 Rwkhu vwxglhv wkdw jr ghhshu dqg
vhdufk iru dfwlyh lqjuhglhqwhv wkdw h{sodlq wkh gl�huhqfhv lq h�hfwlyhqhvv= Edoo dqg Urvv +4<<4,/ Ilqqh| hw do1 +4<<9,/ Prrv/
Ilqqh| dqg Furqnlwh +4<<3,/ Mrh/ Vlpsvrq dqg Vhoov +4<<7,/ Orqjdedxjk hw do1 +4<<6,/ PfOhoodq hw do1 +4<<6d/ 4<<;,/ dqg
Zdovk hw do1 +4<<4,1 Vwxglhv frqvlghulqj wkh frvw0h�hfwlyhqhvv ri wuhdwphqw surjudpv lqfoxgh= Dsvohu +4<<4,/ Orqjdedxjk hw
do1 +4<;6,/ Orqj hw do1 +4<<;,/ Pdfkdgr +5334,/ dqg Zdovk hw do1 +4<<4,1

5Rwkhu dssurdfkhv wr hvwlpdwlqj wuhdwphqw h�hfwv duh glvfxvvhg lq Pdqvnl +4<<9,1
6Vhh Odqfdvwhu +4<<3, iru d glvfxvvlrq ri wkh Zlhqhu surfhvv dv d gxudwlrq prgho1
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Iljxuh 4= Khdowk fduh wuhdwphqw surfhvv

DPU prghov hdfk ri wkhvh ihdwxuhv lq d gl�huhqw htxdwlrq/ wkxv lghqwli|lqj wkhlu vhsdudwh frqwulexwlrqv wr

shuirupdqfh rxwfrphv1

Wkh vwuxfwxudo prgho dvvxphv wkdw lqlwldo khdowk vwdwxv/ wkh frpsohwlrq wkuhvkrog/ wkh dwwulwlrq udwh/

dqg wkh udwh ri khdowk lpsuryhphqw duh ixqfwlrqv ri revhuydeoh sdwlhqw fkdudfwhulvwlfv/ djhqf| �{hg h�hfwv/

dqg dq xqrevhuydeoh sdwlhqw fkdudfwhulvwlf1 Wkh prgho frqwurov iru vhohfwlrq gxh wr wklv xqrevhuyhg khwhur0

jhqhlw|/ wkxv glvwlqjxlvklqj djhqf| gl�huhqfhv lq wkh wuhdwphqw surfhvv +wuhdwphqw h�hfwv, iurp xqrevhuyhg

srsxodwlrq fkdudfwhulvwlfv +srsxodwlrq h�hfwv,1 Wkhuh duh wzr lpsruwdqw dvvxpswlrqv ri wkh prgho wkdw

doorz wklv glvwlqfwlrq= �uvw/ wkdw wuhdwphqw h�hfwv duh xquhodwhg wr d sdwlhqw*v lqlwldo khdowk vwdwxv> vhfrqg/

wkdw wkhuh lv d vfdodu xqrevhuydeoh sdwlhqw fkdudfwhulvwlf7 1 Wkhvh uhvwulfwlrqv zrun wrjhwkhu wr doorz wkh

ghfrpsrvlwlrq ri wkh hvwlpdwhg djhqf| gxpp| yduldeoh frh!flhqwv lqwr wuhdwphqw dqg srsxodwlrq h�hfwv1

Wklv vhsdudwh lghqwl�fdwlrq ri wuhdwphqw dqg srsxodwlrq h�hfwv pdnhv lw srvvleoh wr frqwuro iru fdvh0pl{

zkloh phdvxulqj wkh uhodwlyh shuirupdqfh ri wuhdwphqw surylghuv1 Wkh DPU wuhdwphqw prgho lv frpsoh0

phqwhg zlwk d vhsdudwh uhgxfhg irup prgho ri wuhdwphqw frvwv1 Wkh frvw htxdwlrq kdv wkh vdph jhqhudo

7Wklv lghqwl�fdwlrq vwudwhj| lv vlplodu wr wkdw xvhg e| Rooh| dqg Sdnhv +4<<9, lq wkhlu vwxg| ri surgxfwlylw| lq wkh whohfrp0
pxqlfdwlrqv lqgxvwu|1 DPU dgrswhg d vwuxwxudo dssurdfk lq wkh vslulw ri ri Hfnvwhlq dqg Zroslq +4<<<,/ Nhdqh dqg Zroslq
+4<<:, dqg Rooh| dqg Sdnhv +4<<9,/ lq suhihuhqfh wr dq lqvwuxphqwdo yduldeoh dssurdfk +Lpehqv dqg Dqjulvw +4<<7,/ Khfnpdq
+4<<:,,1
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vwuxfwxuh dv wkh htxdwlrqv lq wkh wuhdwphqw prgho1 Pruhryhu/ hvwlpdwhv iurp wkh wuhdwphqw prgho duh

hpsor|hg wr lghqwli| wuhdwphqw dqg srsxodwlrq h�hfwv lq wkh frvw prgho1 Wrjhwkhu wkh wzr prghov dvvhpeoh

doo wkh lqirupdwlrq qhhghg wr phdvxuh wkh uhodwlyh shuirupdqfh ri wuhdwphqw surylghuv iru dq| srsxodwlrq ri

sdwlhqwv1

Wkh gdwd xvhg wr hvwlpdwh wkh prgho duh gudzq iurp dq dgplvvlrq0glvfkdujh gdwd vhw ri sdwlhqwv uhfhlylqj

rxwsdwlhqw dofrkro dexvh wuhdwphqw iurp sxeolfo|0ixqghg djhqflhv lq Pdlqh1 Wkh gdwd vhw pdwfkhv sdwlhqwv

wr wuhdwphqw djhqflhv1 Dowkrxjk khdowk vwdwxv lv qrw gluhfwo| revhuydeoh/ wkh gdwd lqfoxghv lqglfdwruv ri

khdowk vwdwxv dw dgplvvlrq dqg glvfkdujh1 Wkh hvwlpdwlrq fduulhg rxw lq DPU lqglfdwhv wkdw wkh 48 djhqflhv

frpsulvlqj wkh vdpsoh kdyh vljql�fdqwo| gl�huhqw wuhdwphqw h�hfwv/ l1h1 wkhlu sudfwlfhv ghwhuplqlqj gl�huhqw

wuhdwphqw h�hfwlyhqhvv/ frpsohwlrq vwdqgdugv/ sdwlhqw uhwhqwlrq/ dqg xqlw frvwv1 Pruhryhu/ wkh sdwlhqw

srsxodwlrqv ri wkh 48 djhqflhv kdyh gl�huhqw revhuydeoh dqg xqrevhuydeoh fkdudfwhulvwlfv1

DPU xvhv wkh hvwlpdwhg wuhdwphqw dqg frvw prghov wr vlpxodwh wkh khdowk lpsuryhphqw dqg frvwv ri

wuhdwphqw iru dq| srsxodwlrq ri sdwlhqwv lq dq| ri wkh 48 djhqflhv1 Wkh lghd lv wr krog wkh srsxodwlrq h�hfwv

frqvwdqw/ zkloh doorzlqj wkh wuhdwphqwv h�hfwv wr ydu| zlwk djhqf| dvvljqphqw1 Dv d uhvxow/ wkh vlpxodwlrqv

phdvxuh wkh uhodwlyh shuirupdqfh ri djhqflhv iru ydulrxv srsxodwlrqv1 Vxshulru shuirupdqfh lv lqwhusuhwhg

dv d pdqlihvwdwlrq ri �ehvw sudfwlfhv�1 Li wkh ehvw sudfwlfhv ri d vxshulru djhqflhv zhuh dgrswhg e| wkh

dfwxdo wuhdwphqw djhqf|/ wkhq Pdlqh zrxog eh deoh wr gholyhu wkh vdph dprxqw ri khdowk lpsuryhphqw dw d

orzhu frvw1 Wkh frpsxwdwlrq ri wkh srwhqwldo vdylqjv lv vkrzq lq Wdeoh 41

Wkh �uvw froxpq ri Wdeoh 4 suhvhqwv wkh sur�wdeoh wudqvihuv dqg vdylqjv rewdlqhg zkhq khdowk lpsuryh0

phqw lv phdvxuhg e| wkh odwhqw khdowk yduldeoh lq wkh DPU prgho1 Wkh vhfrqg froxpq suhvhqwv wkh vdph

uhvxowv zkhq khdowk lpsuryhphqw lv phdvxuhg e| wkh devwlqhqfh udwh1 Wkh uhvxowv duh rughuhg e| wkh wrwdo

frvw vdylqjv/ l1h1 wudqvihuv wkdw vdyh wkh prvw frvwv duh olvwhg �uvw8 1 Xvlqj wkh odwhqw khdowk vwdwxv wr phdvxuh

khdowk lpsuryhphqw/ wkh wudqvihu ri ehvw sudfwlfhv iurp Djhqf| 43 wr Djhqf| 8 vdyhv '79/333/ zklfk lv pruh

wkdq 5( ri wkh wrwdo exgjhw ri wkh 48 djhqflhv1 Wkhuh duh d wrwdo ri whq frvw0vdylqj wudqvihuv/ dprxqwlqj wr

vdylqjv ri '496/333/ ru :17( ri wkh wrwdo exgjhw1 Errwvwudsshg vwdqgdug huuruv vkrz wkdw wkhvh frvw vdylqjv

8Qrwh wkdw zkloh wkh gluhfw h�hfw ri wkhvh wudqvihuv lv wr vdyh prqh|/ wkhuh lv dovr dq dgglwlrqdo ehqh�w ri lpsuryhg khdowk
rxwfrphv1 Lq vrph fdvhv wkh uhdvvljqphqw d sdwlhqw srsxodwlrq wr d vxshulru djhqf| qrw rqo| vdyhv prqh| exw surgxfh
pruh khdowk lpsuryhphqw1 Erwk rxwfrph yduldeohv +odwhqw khdowk lpsuryhphqw dqg devwlqhqfh, jrhv xs derxw 405( zlwk wkh
vlpxodwhg wudqvihuv ri ehvw sudfwlfhv1
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Xvlqj khdowk lpsuryhphqw Xvlqj devwlqhqfh

Srsxodwlrq Wuhdwhg Fxpxodwlyh Srsxodwlrq Wuhdwhg Fxpxodwlyh

ri Djhqf| e| Djhqf| ' Vdylqjv ( Vdylqjv ri Djhqf| e| Djhqf| ' Vdylqjv ( Vdylqjv

43 8 79464=76
5=4

+3=9:,
46 9 9658<=8<

5=;;
+3=7<,

46 7 63<7;=3:
6=84
+4=33,

48 45 5<3<4=73
7=53
+3=96,

48 44 4;:98=59
7=69
+4=47,

: 9 5:848=43
8=79
+3=<:,

: 44 4:598=39
8=48
+5=35,

43 7 59833=58
9=99
+4=59,

6 5 49;<6=84
8=<5
+5=6:,

6 7 4<7;3=8:
:=88
+5=38,

47 44 <774=<;
9=68
+5=85,

47 45 49968=:
;=64
+5=3<,

; 7 ;<8;=<8
9=:8
+6=64,

; 7 ;<8;=<8
;=:4
+6=9:,

< 8 ;9:9=96
:=48
+6=68,

44 45 9:57=:8
<=35
+6=:5,

8 44 6586=75
:=63
+6=6<,

< 7 669;=:<
<=4:
+6=;5,

4 5 554:=39
:=73
+6=9<,

4 5 554:=39
<=5:
+6=:;,

Wrwdo 495884=6: :=7( 536:85=49 <=5:(

Wdeoh 4= Frvw uhgxflqj whfkqrorj| wudqvihuv/ frqwuroolqj iru srsxodwlrq h�hfwv

duh vwdwlvwlfdoo| vljql�fdqw1 Li khdowk lpsuryhphqw lv lqvwhdg edvhg rq devwlqhqfh/ wkhq wkh hvwlpdwhg frvw

vdylqjv iurp wkh wudqvihuv ri �ehvw sudfwlfhv� lv <15:(1 Qrwh wkdw/ dowkrxjk wkh rughulqj dqg sdwwhuqv ri

wudqvihuv duh gl�huhqw xqghu wkh dowhuqdwlyh khdowk phdvxuhv/ wkh frqfoxvlrqv uhjduglqj zklfk djhqflhv ehqh�w

iurp d wudqvihu dqg wkh pdjqlwxgh ri wrwdo frvw vdylqjv duh vlplodu1

����������

DPU ghyhorsv dqg dssolhv d phwkrgrorj| iru frpsdulqj wkh shuirupdqfh ri surylghuv ri dofrkro dexvh

wuhdwphqw lq Pdlqh1 Wkh vhsdudwh lghqwl�fdwlrq ri djhqf| �srsxodwlrq h�hfwv� dqg �wuhdwphqw h�hfwv�

hqdeohv k|srwkhwlfdo frpsdulvrqv ri krz gl�huhqw djhqflhv zrxog shuirup wuhdwlqj wkh vdph sdwlhqw srsx0

odwlrqv1 Wkh vwxg| frqfoxghv wkdw Pdlqh frxog lpsuryh wkh frvw h�hfwlyhqhvv ri sxeolfo| ixqghg wuhdwphqw

vxevwdqwldoo| e| lghqwli|lqj dqg wudqvihuulqj ehvw sudfwlfhv1
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^4` Dfnhuehuj/ Gdqlho D/ Pdwlogh S1 Pdfkdgr dqg Plfkdho K1 Ulrugdq +5334,= �Phdvxulqj wkh Uhodwlyh

Shuirupdqfh ri Surylghuv ri d Khdowk Vhuylfh1� QEHU Zrunlqj Sdshu &;6;81

^5` Dqguhzv/ Grqdog Z1 N1+4<<<,/ �Kljkhu0rughu Lpsuryhphqwv ri d Frpsxwdwlrqdoo| Dwwudfwlyh n0vwhs

Errwvwuds iru H{wuhpxp Hvwlpdwruv/� Frzohv Irxqgdwlrq Glvfxvvlrq Sdshu/ Qr 45631

^6` Dqjolq/ P1 G1 dqg \1 Kvhu +4<<3,/ �Wuhdwphqw ri Guxj Dexvh/� lq= Wrqu|/ P1 dqg M1T1 Zlovrq +Hgv,/

Fulph dqg Mxvwlfh= dq dqqxdo uhylhz ri uhvhdufk/ yro 461 Xqlyhuvlw| ri fklfdjr Suhvv1

^7` Dsvohu/ Urehuw dqg Zd|qh Kduglqj +4<<4,/ �Frvw0H�hfwlyhqhvv Dqdo|vlv ri Guxj Dexvh Wuhdwphqw=

fxuuhqw vwdwxv dqg uhfrpphqgdwlrqv iru ixwxuh uhvhdufk/� lq= Guxj Dexvh Vhuylfhv Uhvhdufk Vhulhv/ Qr

4= Edfnjurxqg Sdshuv rq Guxj Dexvh Ilqdqflqj dqg Vhuylfhv Uhvhdufk1 Qdwlrqdo Lqvwlwxwh rq Guxj

Dexvh1 GKKV Sxe1 Qr1 +DGP, <404::::1 Zdvklqjwrq/ G1F1/ 8;0;41

^8` Dsvohu/ Urehuw +4<<4,/ �Hydoxdwlqj wkh Frvw0H�hfwlyhqhvv ri Guxj Dexvh Wuhdwphqw Vhuylfhv/� lq=

Hfrqrplf Frvwv/ Frvw0H�hfwlyhqhvv/ Ilqdqflqj dqg Frppxqlw|0Edvhg Guxj Wuhdwphqw1 Urfnylooh/ PG=

Qdwlrqdo Lqvwlwxwh rq Guxj Dexvh/ Uhvhdufk Prqrjudsk Vhulhv 446/ 4:0591

^9` Edoo/ Mrkq F1 dqg Dodq Urvv +4<<4,/ �Wkh H�hfwlyhqhvv ri Phwkdgrqh Pdlqwhqdqfh Wuhdwphqw= sdwlhqwv/

surjudpv/ vhuylfhv/ dqg rxwfrph1� Vsulqjhu0Yhuodj Qhz \run Lqf1

^:` Frpprqv/ Pdujduhw/ Wkrpdv J1 PfJxluh/ dqg Plfkdho K1 Ulrugdq +4<<:,/ �Shuirupdqfh Frqwudfwlqj

iru Vxevwdqfh Dexvh Wuhdwphqw/� Khdowk Vflhqfhv Uhvhdufk/ 65 +8,/ 96409831

^;` Hfnvwhlq/ ]yl dqg Nhqqhwk Zroslq +4<<<,/ �Zk| \rxwkv Gursrxw ri Kljk Vfkrro= wkh lpsdfw ri suhi0

huhqfhv/ rssruwxqlwlhv dqg delolwlhv/� Hfrqrphwulfd/ 9:+9,/ 45<80466<1

^<` Hpulfn/ Fkdg G1 +4<:8,/ �D Uhylhz ri Sv|fkrorjlfdo Rulhqwhg Wuhdwphqw iru Dofrkrolvp LL 0 wkh uhodwlyh

h�hfwlyhqhvv ri gl�huhqw wuhdwphqw dssurdfkhv dqg wkh h�hfwlyhqhvv ri wuhdwphqw yhuvxv qrq0wuhdwphqw/�

Mrxuqdo ri Vwxglhv rq Dofrkro/ 69/ Qr 4/ ;;043;1

^43` Ilqqh|/ Mrkq Z1/ Dqqhwwh F1 Kdkq dqg Uxgroi K1 Prrv +4<<9,/ �Wkh H�hfwlyhqhvv ri Lqsdwlhqw dqg

Rxwsdwlhqw Wuhdwphqw iru Dofrkro Dexvh= wkh qhhg wr irfxv rq phgldwruv dqg prghudwruv ri vhwwlqj

h�hfwv/� Dgglfwlrq/ <4+45,/ 4::604:<9
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^44` Khfnpdq/ M1 M1 +4<<:,/ �Lqvwuxphqwdo Yduldeohv= d Vwxg| ri Lpsolflw Ehkdylrudo Dvvxpswlrqv Xvhg lq

Pdnlqj Surjudp Hydoxdwlrqv�/ Mrxuqdo ri Kxpdq Uhvrxufhv/ 65/ 77507941

^45` Lpehqv/ Jxlgr Z1 dqg Mrvkxd G1 Dqjulvw +4<<7,/ �Lghqwl�fdwlrq dqg Hvwlpdwlrq ri Orfdo Dyhudjh

Wuhdwphqw H�hfwv/� Hfrqrphwulfd/ 95 +5,/ 79:07:81

^46` Mrh/ Jhrujh Z1/ G1 Gzd|qh Vlpsvrq dqg V1E1 Vhoov +4<<7,/ �Wuhdwphqw Surfhvv dqg Uhodsvh wr Rslrg

Xvh gxulqj Phwkdgrqh Pdlqwhqdqfh/� Dphulfdq Mrxuqdo ri Guxj dqg Dofrkro Dexvh/ 53+5,/ 4:604<:1

^47` Nhdqh/ Plfkdho dqg Nhqqhwk Zroslq +4<<:,/ �Wkh Fduhhu Ghflvlrqv ri \rxqj Phq/� Mrxuqdo ri Srolwlfdo

Hfrqrp|/ 438/ 6ug lvvxh/ 7:608551

^48` Odqfdvwhu/ Wrq| +4<<3,/ Wkh Hfrqrphwulf Dqdo|vlv ri Wudqvlwlrq Gdwd/ Hfrqrphwulf Vrflhw| Prqr0

judskv Qr 4:11Fdpeulgjh Xqlyhuvlw| Suhvv1

^49` Orqj/ Folyh J1/ Pduwlq Zlooldpv/ dqg Folyh U1 Kroolq +4<<;,/ �Wuhdwlqj Dofrkro Sureohpv= d vwxg| ri

surjudpph h�hfwlyhqhvv dqg frvw0h�hfwlyhqhvv dffruglqj wr ohqjwk dqg gholyhu| ri wuhdwphqw/� Dgglfwlrq/

<6+7,1

^4:` Orqjdedxjk/ Ulfkdug/ Eduedud PfFudg|/ Hg Ilqn/ Urehuw Vwrxw/ Wkrpdv PfDxoh|/ Fdwk| Gr|oh dqg

Gzljkw PfQhloo +4<;6,/ �Frvw0H�hfwlyhqhvv ri Dofrkrolvp Wuhdwphqw lq Sduwldo yv Lqsdwlhqw Vhwwlqjv 0

vl{0prqwk rxwfrphv/� Mrxuqdo ri Vwxglhv rq Dofrkro/ 77/ Qr 9/ 437<043:41

^4;` Orqjdedxjk/ Ulfkdug/ Pduwkd Ehdwwlh/ Qrud Qrho/ Urehuw Vwrxw/ dqg Sdxo Pdoor| +4<<6,/ �Wkh H�hfw

ri Vrfldo Lqyhvwphqw rq Wuhdwphqw Rxwfrph/� Mrxuqdo ri Vwxglhv rq Dofrkro/ 87+7,/ 79807:;1

^4<` Ox/ Plqjvkdq +4<<<,/ �Vhsdudwlqj wkh �Wuxh H�hfw� iurp �Jdplqj� lq Lqfhqwlyh Edvhg Frqwudfwv lq

Khdowk Fduh/� Mrxuqdo ri Hfrqrplfv dqg Pdqdjhphqw Vwudwhj|/ ;/ lvvxh 6/ 6;607641

^53` Ox/ Plqjvkdq dqg Wkrpdv J1 PfJxluh +5334,/ �Wkh Surgxfwlylw| ri Rxwsdwlhqw Wuhdwphqw iru Vxe0

vwdqfh Dexvh/� Mrxuqdo ri Kxpdq Uhvrxufhv/ iruwkfrplqj1

^54` Pdfkdgr/ Pdwlogh S1 +5334,/ �Grooduv dqg Shuirupdqfh= Wuhdwlqj Dofrkro Plvxvh lq Pdlqh/� Mrxuqdo

ri Khdowk Hfrqrplfv/ 53 +7,/ 97809:51



:

^55` Pdqvnl/ Fkduohv I1 +4<<9,/ �Ohduqlqj derxw Wuhdwphqw H�hfwv iurp H{shulphqwv zlwk Udqgrp Dvvljq0

phqw ri Wuhdwphqwv/� Mrxuqdo ri Kxpdq Uhvrxufhv/ 64 +7,/ :3<0:661

^56` PfOhoodq/ Wkrpdv D1/ Whuhvd D1 Kdjdq/ Pduylq Ohylqh/ Iudqn Jrxog/ Ndwkohhq Ph|huv/ Pdun Ehq0

flyhqjr/ dqg Mdfn Gxuhoo +4<<;,/ �Vxssohphqwdo Vrfldo Vhuylfhv Lpsuryh Rxwfrphv lq Sxeolf Dgglfwlrq

Wuhdwphqw/� Dgglfwlrq/ <6+43,/ 47;<047<<1

^57` PfOhoodq/ D1 Wkrpdv/ Jhrujh H1 Zrrg|/ Gdylg V1 Phw}jhu/ Mlp PfNd|/ Mdfn Gxuhoo/ Duwkxu L1 Do0

whupdq/ Fkduohv S1 R*Eulhq +4<<:,/ �Hydoxdwlqj wkh H�hfwlyhqhvv ri Dgglfwlrq Wuhdwphqwv= uhdvrqdeoh

h{shfwdwlrqv dqg dssursuldwh frpsdulvrqv/� lq= Hjhuwvrq/ Mrho D/ Gdqlho P1 Ir{/ dqg Dodq L1 Ohvkqhu

+Hgv,/ Wuhdwlqj Guxj Dexvhuv H�hfwlyho|1 Ploedqn Phpruldo Ixqg dqg Eodfnzhoo Sxeolvkhuv :0731

^58` PfOhoodq/ D1 Wkrpdv/ Judqw U1 Julvvrp/ Shwhu Euloo/ Mdfn Gxuhoo/ Gdylg V1 Phw}jhu/ Fkduohv S1 R*Eulhq

+4<<6,/ �Sulydwh Vxevwdqfh Dexvh Wuhdwphqwv= duh vrph surjudpv pruh h�hfwlyh wkdq rwkhuvB/� Mrxuqdo

ri Vxevwdqfh dexvh Wuhdwphqw/ 43/ 57605871

^59` PfOhoodq/ D1 Wkrpdv/ Lvdehooh R1 Duqgw/ Gdylg V1 Phw}jhu/ Jhrujh H1 Zrrg|/ Fkduohv S1 R*Eulhq

+4<<6d,/ �Wkh H�hfwv ri Sv|fkrvrfldo Vhuylfhv lq Vxevwdqfh Dexvh Wuhdwphqw/� Mrxuqdo ri wkh Dphulfdq

Phglfdo Dvvrfldwlrq/ 59< +48,/ 4<8604<8<1

^5:` Prrv/ Uxgrosk/ Mrkq Ilqqh|/ dqg Uxwk F1 Furqnlwh +4<<3,/ Dofrkrolvp Wuhdwphqw1 R{irug Xqlyhuvlw|

Suhvv1

^5;` Rooh|/ Vwhyhq dqg Dulho Sdnhv +4<<9,/ �Wkh G|qdplfv ri Surgxfwlylw| lq wkh Whohfrppxqlfdwlrqv Htxls0

phqw Lqgxvwu|/� Hfrqrphwulfd/ 97+9,/ 4596045<;1

^5<` Vkhq/ \xmlqj +4<<<,/ �Vhohfwlrq dqg lwv lpsdfwv rq Khdowk Sd|phqw V|vwhpv/� SkG glvvhuwdwlrq/ Ervwrq

Xqlyhuvlw|1

^63` Zdovk/ Gldqd Fkdspdq/ Udosk Klqjvrq/ Gdqlho Phuuljdq/ Vx}hwwh Pruhorfn Ohyhqvrq/ Dgulhqqh Fxs0

sohv/ Wlprwk| Khhuhq/ Jhudog Fr�pdq/ Fkduohv Ehfnhu/ Wkrpdv Edunhu/ Vxvdq Kdplowrq/ Wkrpdv J1

PfJxluh/ Fhflo Nhoo| +4<<4,/ �D Udqgrpl}hg Wuldo ri Wuhdwphqw Rswlrqv iru Dofrkro0Dexvlqj Zrunhuv/�

Wkh Qhz Hqjodqg Mrxuqdo ri Phglflqh/ Vhswhpehu 45/ 658 +44,/ ::80:;51


