
Dq Dojrulwkp iru G|qdplf Edqgzlgwk Doorfdwlrq ri PSHJ

Ylghrv�

Huulq Z1 Ixos_ dqg Grxjodv V1 Uhhyhvh

Ghsduwphqwv ri HFH dqg FVF

Qruwk Fdurolqd Vwdwh Xqlyhuvlw|

4 Lqwurgxfwlrq

Pxowlphgld wud!f +yrlfh dqg ylghr, lq qhwzrunv uhtxluhv frqwuro ri vxfk txdolw| ri vhuylfh +TrV, sdudphwhuv
dv dyhudjh ghod|/ ghod| yduldwlrq/ dqg pd{lpxp orvv udwh1 Wr hqvxuh wkdw TrV uhtxluhphqwv zloo eh phw/
wkh qrupdo dssurdfk lv wr uhtxluh wkh dssolfdwlrq wr ghvfuleh lwv wud!f/ xvlqj vxfk vwdwlvwlfv dv wkh shulrg/
ghdgolqh/ dyhudjh dqg zruvw0fdvh surfhvvlqj wlph ru sdfnhw vl}h/ hwf1 Wkhvh vwdwlvwlfv duh riwhq frqvhuydwlyh
hvwlpdwhv/ dqg duh vwdwlfdoo| ghfoduhg1 Edvhg xsrq wkhvh vwdwlvwlfv/ d fdofxodwlrq lv pdgh ri wkh uhvrxufhv
+ex�hu vsdfh/ surfhvvlqj wlph0volfh/ qhwzrun dqg glvn edqgzlgwk/ hwf1, qhhghg wr surylgh wkh uhtxhvwhg TrV1

TrV jxdudqwhhv iru pxowlphgld wud!f duh gl!fxow iru wkuhh uhdvrqv1 Iluvw/ zkhq wkh wud!f lv surfhvvhg
lq uhdo0wlph +iru lqwhudfwlyh dssolfdwlrqv,/ lw lv lpsrvvleoh wr suhglfw suhflvho| zkdw wkh dfwxdo ehkdylru zloo
eh1 Vhfrqg/ wkh wud!f lwvhoi pd| eh kljko| yduldeoh/ zklfk pdnhv d shdn0udwh prgho h{fhvvlyho| frqvhuydwlyh1
Wklug/ frpsuhvvhg ylghr fdq h{klelw orqj0udqjh ghshqghqf| ^7`^9`/ zklfk lpsolhv wkdw wkh vwdqgdug vwdwlvwlfdo
wud!f prghov duh suredeo| lqdghtxdwh1 Iru wkhvh uhdvrqv h!flhqw uhvrxufh doorfdwlrq/ dorqj zlwk jrrg frqwuro
ri TrV/ lv d fkdoohqjlqj sureohp1

Wr gdwh d ydulhw| ri edqgzlgwk doorfdwlrq phwkrgv kdyh ehhq sursrvhg1 R�0olqh phwkrgv zloo pdnh
doorfdwlrq ghflvlrqv ehiruh dq| wud!f lv wudqvplwwhg/ dqg pd| dvvxph wkdw wkh wud!f lv dydlodeoh iru dqdo|vlv
+vxfk dv lq wkh fdvh ri vwruhg ylghr, ehiruh wudqvplvvlrq1 Dq r�0olqh phwkrg pd| doorfdwh rqh +vwdwlf,
uhvrxufh ohyho iru wkh gxudwlrq ri wkh dssolfdwlrq/ ru pd| uhqhjrwldwh wkh uhvrxufh ohyho dw ydulrxv wlphv ryhu
wklv gxudwlrq1 Dq h{dpsoh ri d vwdwlf r�0olqh phwkrg lv wkh shdn0udwh doorfdwlrq zklfk lv xvhg iru prvw uhdo0
wlph dssolfdwlrqv1 Wklv dssurdfk kdv wkh dgydqwdjhv ri vlpsolflw| dqg suhglfwdelolw|/ exw vx�huv iurp wkh
sureohpv qrwhg deryh1 R�0olqh/ uhqhjrwldwlrq phwkrgv fdq uhvxow lq vljql�fdqwo| ehwwhu uhvrxufh xwlol}dwlrq
^5`/ exw uhtxluh frpsohwh lqirupdwlrq derxw wkh vrxufh wud!f1 Iru ylghr/ wklv phdqv dffhvv wr wkh hqwluh
ylghr*v wud!f wudfh/ zklfk lv qrw srvvleoh iru lqwhudfwlyh dssolfdwlrqv1

Rq0olqh phwkrgv shulrglfdoo| uhqhjrwldwh wkh uhvrxufh doorfdwlrq edvhg xsrq d suhglfwlrq ri wkh ixwxuh
wud!f ehkdylru1 Wklv suhglfwlrq lv ghulyhg iurp phdvxuhphqwv ri wkh wud!f wkdw kdyh ehhq revhuyhg vr idu/
dqg wkh TrV wkdw kdv ehhq h{shulhqfhg1 Vxfk phwkrgv/ lqfoxglqj ^4` ^6` ^:` ^;` gr qrw kdyh wkh sureohpv
dvvrfldwhg zlwk r�0olqh phwkrgv1 Krzhyhu/ wr gdwh qr rq0olqh phwkrg kdv kdg wkh delolw| wr wljkwo| frqwuro
TrV iru vxfk gl!fxow dssolfdwlrqv dv wudqvplvvlrq ri frpsuhvvhg ylghr1 Lq dgglwlrq/ prvw phwkrgv vx�hu iurp
d odujh qxpehu ri uhqhjrwldwlrqv/ dqg2ru uho|lqj rq d yhu| frpsoh{ phdvxuhphqw dqg doorfdwlrq dojrulwkp1

Lq wklv sdshu zh suhvhqw dq rq0olqh uhqhjrwldwlrq phwkrg fdoohg wkh G|qdplf Vhdufk Dojrulwkp +GVD.,
^8`1 Zh ghprqvwudwh wkh xvh ri GVD. wr frqwuro wkh orvv udwh ri dfwxdo PSHJ YEU ylghrv e| wkh dssursuldwh
doorfdwlrq ri edqgzlgwk1 Zh lqyhvwljdwhg wkh edqgzlgwk vdylqjv ri GVD. dqg wkh lpsdfw ri sdudphwhu
vhohfwlrq zkhq frqwuroolqj ydulrxv PSHJ ylghrv1 H{shulphqwv vkrz vxevwdqwldo vdylqjv ryhu wkh rswlpdo
r�0olqh vwdwlf +shdn0udwh, doorfdwlrq/ dqg wkh urexvwqhvv ri GVD. zlwk uhvshfw wr wkh lqlwldo sdudphwhu
vhwwlqjv1

WWklv zrun zdv vxssruwhg e| DIRVU judqw I7<9530<904033941 Wkh ylhzv dqg frqfoxvlrqv frqwdlqhg khuhlq duh wkrvh ri

wkh dxwkruv dqg vkrxog qrw eh lqwhusuhwhg dv qhfhvvdulo| uhsuhvhqwlqj wkh r!fldo srolflhv ru hqgruvhphqwv/ hlwkhu h{suhvvhg ru

lpsolhg/ ri wkh DIRVU ru wkh X1V1 Jryhuqphqw1
_hzixosChrv1qfvx1hgx
huhhyhvChrv1qfvx1hgx

4



fxuubhuuru # oq+Sq@To,
suhybhuuru # oq+Sq�4@To,
li++S3===q A To, DQG +Sq � To,,wkhq

Xq.4 # 5�Xq

hovh

li +fxuubhuuru � suhybhuuru � 3,wkhq
Xq.4 # 5�Xq

hqgli

li+Sq A To,wkhq
�
q.4 # �

q
.N � oq +Sq@To,

hovh

�
q.4 # �

q
. N

5
� oq +Sq@To,

hqgli

hqgli

Iljxuh 4= GVD. dojrulwkp

5 Dojrulwkp Ghvfulswlrq

514 V|vwhp Prgho

GVD. g|qdplfdoo| uhqhjrwldwhv wkh vhuyhu udwh +edqgzlgwk, ri d �qlwh fdsdflw| txhxh lq rughu wr phhw d
ghvluhg TrV1 D fhoo lv wkh �{hg0ohqjwk xqlw ri wud!f vwrudjh dqg wudqvplvvlrq1 Lq wklv sdshu wkh TrV ri
lqwhuhvw lv wkh fhoo orvv suredelolw| +FOS, ri d vlqjoh vrxufh1 Fhoo duulydov wr dqg orvvhv iurp wklv txhxh duh
prqlwruhg wkurxjkrxw wkh gxudwlrq ri wkh dssolfdwlrq1 Udwh fkdqjhv duh uhqhjrwldwhg dw glvfuhwh lqvwdqfhv
ri wlph1 Zh ghqrwh wkh qwk uhqhjrwldwlrq lqvwdqw dv wq/ dqg wkh lqwhuydo ehwzhhq uhqhjrwldwlrq srlqwv wq
dqg wq.4 dv wkh qwk xsgdwh lqwhuydo/ Xq1 Wkh vhuylfh udwh gxulqj Xq lv frqvwdqw +zlwk wkh h{fhswlrq qrwhg
ehorz,/ dqg lv ghqrwhg �

q
1

Gxulqj wkh qwk lqwhuydo/ ohw wkh qxpehu ri duulydov eh uhsuhvhqwhg e| Dq dqg wkh qxpehu ri orvvhv dv Oq1
Wkh FOS ri wkh qwk lqwhuydo lv wkhq fdofxodwhg dv Sq @ Oq@Dq1 Wkh fxpxodwlyh FOS ri doo wkh lqwhuydov xs
wr dqg lqfoxglqj wkh qwk lv

S3===q @
q[

l@3

Ol

Dl

Wkh FOS ghvluhg e| wkh xvhu lv ghqrwhg To1
Wkh jrdo ri GVD. lv wr dgmxvw wkh vhuyhu udwh wr d plqlpxp ydoxh ��/ zkloh wkh FOS dssurdfkhv To1

Vhfrqgdu| jrdov duh vlpsolflw| ri lpsohphqwdwlrq/ urexvwqhvv/ dqg plqlpl}lqj wkh qxpehu ri uhqhjrwldwlrqv1

515 Dojrulwkp iru G|qdplf Uhvrxufh Doorfdwlrq

Dw hdfk uhqhjrwldwlrq srlqw GVD. dgmxvwv wkh vhuyhu udwh dffruglqj wr wkh iroorzlqj irupxod=
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Lq wklv vlpsoh forvhg0orrs frqwuro dojrulwkp/ wkh vhuyhu udwh lv lqfuhdvhg sursruwlrqdoo| wr wkh gl�huhqfh
lq wkh ghvluhg dqg phdvxuhg TrV1 Wkh xvh ri wkh orjdulwkp ri wkh udwlr ri Sq wr To lv dssursuldwh gxh wr wkh
yhu| vpdoo orvv udwhv wkdw duh qrupdoo| ghvluhg1 N ghwhuplqhv krz pxfk wkh vhuyhu udwh fdq eh lqfuhdvhg ru
ghfuhdvhg dw hdfk lqvwdqw1 Sdudphwhu � doorzv wkh udwh wr eh lqfuhdvhg wzlfh dv idvw dv lw fdq eh ghfuhdvhg1

Iljxuh 4 vkrzv wkh frpsohwh dojrulwkp dw rqh uhqhjrwldwlrq lqvwdqw wq1 Dv vhhq lq wkh �jxuh/ wkh
uhqhjrwldwlrq lqwhuydo lv ohqjwkhqhg +grxeohg, lq wzr fdvhv= li wkh fxpxodwlyh FOS dqg wkh FOS gxulqj wkh
prvw uhfhqw lqwhuydo +Sq, duh erwk ehwwhu wkdq uhtxluhg/ ru zkhq Sq dqg Sq�4 duh rq gl�huhqw vlghv ri +rqh
juhdwhu wkdq/ wkh rwkhu ohvv wkdq, wkh ghvluhg FOS1

D srwhqwldo sureohp zlwk wkh dojrulwkp dv vkrzq lv wkdw wkh wud!f fkdudfwhulvwlfv pd| fkdqjh gudvwlfdoo|
gxulqj d uhqhjrwldwlrq lqwhuydo/ zkloh wkh vhuyhu udwh fdqqrw eh uhqhjrwldwhg1 Wklv fdq ohdg wr h{fhvvlyh TrV
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ylrodwlrqv1 Wr uhgxfh wkh vhyhulw| ri wklv sureohp/ zh lqwurgxfh wkh xvh ri lqwhuuxswv1 Dw �{hg0ohqjwk vxe0
lqwhuydov/ dq lqwhuuxsw lv jhqhudwhg li erwk Sq dqg S3==q duh juhdwhu wkdq wkh ghvluhg orvv udwh To1 Lq wklv fdvh/
wkh vhuyhu udwh lv lqfuhdvhg lpphgldwho| dffruglqj wr htxdwlrq 4/ udwkhu wkdq zdlwlqj xqwlo wkh hqg ri wkh
uhqhjrwldwlrq lqwhuydo1 Wkh uhqhjrwldwlrq lqwhuydo lwvhoi/ krzhyhu/ lv qrw fkdqjhg e| dq lqwhuuxsw1 Lqwhuuxswv
pdnh GVD. pruh uhvsrqvlyh wr vxgghq/ vhyhuh wud!f fkdqjhv/ zklfk vkrxog rffxu lqiuhtxhqwo| +dv zh vkrz
ehorz,1

Lqlwldoo| wkh xvhu pxvw dvvljq wkh iroorzlqj ydoxhv= ghvluhg FOS To/ lqlwldo uhqhjrwldwlrq lqwhuydo X3/
lqwhuuxsw vxe0lqwhuydo L / N dqg wkh lqlwldo vhuyhu udwh �

3
1 X3/ L / dqg N pd| ghshqg rq wkh vrxufh wud!f/

exw wkhlu vhohfwlrq sulpdulo| lpsdfwv wkh qxpehu ri uhqhjrwldwlrqv dqg wkh h!flhqf| ri wkh doorfdwlrq1 Lqlwldo
yduldeoh vhohfwlrq lv dgguhvvhg lq wkh iroorzlqj vhfwlrqv1

6 Qxphulfdo Uhvxowv

Lq wklv vhfwlrq wkh shuirupdqfh ri GVD. lv lqyhvwljdwhg xvlqj �iwhhq PSHJ0frpsuhvvhg ylghrv1 Doo wudfhv
zhuh rewdlqhg iurp Rolyhu Urvh dw wkh Xqlyhuvlw| ri Zÿu}exuj/ Jhupdq| ^<`4 1 Hdfk wudfh lv d wkluw| plqxwh
vhjphqw ri wkh ruljlqdo ylghr dqg zhuh hqfrghg xvlqj wkh vdph PSHJ04 hqfrghu fdug1 Uhohydqw vwdwlvwlfv
ri hdfk ylghr duh suhvhqwhg lq ^8` dqg ^<`1 Dv uhsruwhg lq ^<`/ wkh Kxuvw sdudphwhuv lqglfdwh doo ylghrv
h{klelw orqj0udqjh ghshqghqf|/ dqg vljql�fdqw shdn0wr0phdq udwlrv1 Wkhuhiruh lw lv hylghqw wkdw wkhvh duh
yhu| gl!fxow vrxufhv wr uhjxodwh/ dqg wr gdwh wkhuh kdv ehhq qr vxffhvvixo dwwhpsw wr h!flhqwo| pdqdjh
wkhp rq0olqh1

Iru hdfk h{shulphqw wkh v|vwhp ghvfulehg lq vhfwlrq 514 zdv vlpxodwhg1 Wkh ghvluhg TrV zdv d FOS ri
4� 43

�6 dqg wkh txhxh fdsdflw| zdv ;3 DWP fhoov +7; e|wh sd|ordg, ^;`1 Iru hdfk L/ E ru S PSHJ iudph/
wkh htxlydohqw qxpehu ri DWP fhoov zdv ghwhuplqhg1 Wkh fhoo duulydo wlphv zhuh wkhq xqlirupo| glvwulexwhg
ryhu wkh gxudwlrq ri wkh iudph1 Wklv surfhvv zdv uhshdwhg iru hdfk iudph xqwlo wkh hqg ri wkh wudfh zdv
uhdfkhg1 Qr vprrwklqj/ pxowlsoh{lqj/ �owhulqj ru txdqwl}dwlrq fkdqjhv ri dq| nlqg zhuh pdgh wr wkh ylghrv1
Zh frqvlghu wkhvh h{shulphqwv wr eh d �zruvw0fdvh� whvw ri GVD.1

Wdeoh 4 vkrzv wkh shuirupdqfh ri GVD./ dqg dq r�0olqh shdn udwh doorfdwlrq dojrulwkp1 Lq d vhqvh/
wklv frpsdulvrq lv xqidlu wr GVD./ vlqfh zh duh frpsdulqj dq rq0olqh dojrulwkp wr dq r�0olqh rqh1 Dq rq0
olqh shdn udwh dojrulwkp zrxog kdyh wr ryhuhvwlpdwh wkh wud!f e| d vxevwdqwldo shufhqwdjh wr eh fdxwlrxv1
Dqrwkhu gl�huhqfh lv wkdw shdn udwh doorfdwlrq zrxog uhvxow lq 3 orvvhv/ zkloh GVD. zdv wdujhwhg iru d orvv
udwh ri 43�61 Vpdoo exw qrq0}hur orvvhv duh frqvlghuhg wr eh dffhswdeoh iru w|slfdo pxowlphgld dssolfdwlrqv1
Udwkhu wkdq ehlqj d zhdnqhvv/ zh frqvlghu wkh delolw| wr pdqdjh gl�huhqw TrV wdujhwv/ edvhg xsrq wkh xvhu*v
qhhgv/ wr eh d vwuhqjwk ri dq| rq0olqh dojrulwkp1

Iru GVD./ wkh lqlwldo uhqhjrwldwlrq lqwhuydo zdv 7 vhfrqgv/ wkh lqwhuuxsw lqwhuydo 318 vhfrqgv dqg N

zdv 433 Nesv1 Wkh sulpdu| phwulf iru frpsdulvrq lv wkh qxpehu ri elwv xvhg wr wudqvplw wkh ylghr/ ru
htxlydohqwo|/ wkh duhd xqghu wkh doorfdwlrq fxuyh iru wkh gxudwlrq ri wkh ylghr1 Dv lqglfdwhg lq wdeoh 4/
GVD. uhtxluhv ihzhu elwv wkdq shdn udwh doorfdwlrq1 Vdylqjv ri GVD. dv frpsduhg wr shdn doorfdwlrq
udqjhg iurp 451:( wr 8:16(1 Lq hdfk h{shulphqw GVD. uhgxfhg wkh edqgzlgwk doorfdwhg zkloh pdlqwdlqlqj
wkh ghvluhg TrV1 Doorfdwlrq fkdqjhv udqjhg iurp 4: wr 86 iru wkh lqglylgxdo ylghrv/ zklfk lv yhu| orz dv
frpsduhg wr rwkhu rq0olqh dojrulwkpv ^8`1

614 Vhqvlwlylw| wr Lqlwldo Sdudphwhu Ydoxhv

Dv ghvfulehg deryh/ wkuhh lqlwldo sdudphwhuv pxvw eh vshfl�hg lq rughu wr xvh GVD.= wkh �uvw uhqhjrwldwlrq
lqwhuydo +X3,/ wkh udwh dgmxvwphqw frh!flhqw N/ dqg wkh lqwhuuxsw vxe0lqwhuydo L 1 D fdsdeoh g|qdplf
doorfdwlrq phwkrg vkrxog eh uhodwlyh lqvhqvlwlyh wr wkh lqlwldo sdudphwhu ydoxhv/ vr wkdw xvhu lqvljkw lqwr
wkhvh sdudphwhuv lv qrw d uhtxluhphqw1 Zh udq wkuhh h{shulphqwv wr lqyhvwljdwh zkhwkhu wklv zdv wkh fdvh1
Iru hdfk h{shulphqw/ zh vhw wkh sdudphwhuv wr d sduwlfxodu ydoxh dqg vlpxodwhg wkh ehkdylru ri GVD./ iru
doo 48 ylghrv1 Wkhq/ wkh dyhudjh qxpehu ri elwv dqg qxpehu ri uhqhjrwldwlrqv shu ylghr zdv fdofxodwhg dqg
sorwwhg1

Lq wkh �uvw h{shulphqw/ N zdv ydulhg zkloh X3 dqg L zhuh �{hg dw 7 dqg 318 vhfrqgv uhvshfwlyho|1 Iljxuh 5
vkrzv wkh uhvxowv1 Wkh qxpehu ri uhqhjrwldwlrqv gursshg e| d uhodwlyho| vpdoo dprxqw +43(, dv N ydulhg

4Wudfhv fdq eh rewdlqhg iurp wkh iws vlwh iws0lqir61lqirupdwln1xql0zxhu}exuj1gh lq wkh gluhfwru| 2sxe2PSHJ
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Ylghr GVD. Shdn
Shdn2 Qxpehu ri Elwv Xvhg FOS Elwv Xvhg
Phdq Uhj1 Xsgdwhv Lqwhuuxswv +�43<, +�43�6, +�43<,

Dvwhul{ +fduwrrq, 918< 55 46 619< 319 81<
DWS Whqqlv ;1:5 54 ; 819 31<6; :196
Irupxod 4 Udfh 918; 53 9 819< 316<8 ;143
Jrog�qjhu 4314 59 4< 814< 31;:7 <1:<
Mxudvvlf Sdun <148 56 45 51;< 31<9: 71:;
Prylh Uhylhz 4514 53 43 71:< 318;3 91<
Pu1 Ehdq 4613 63 55 61<5 413 <14:
PWY <164 65 54 916; 31<44 <14:
Qhzv +Jhupdq, <134 53 < 71:5 3164 :1:;
Vlohqfh ri wkh Odpev 4;17 63 49 613< 413 816:
Vlpsvrqv +fduwrrq, 451< 65 < 7165 31:<6 <195
Vrffhu +Zruog Fxs, 91< 48 43 9186 413 :17;
Vxshu Erzo +4<<8, 81<< 55 45 7138 31677 8196
Wdon +Jhupdq, :167 47 6 5174 31845 715:
Whuplqdwru :15< 5; 6 41;: 3176; 614;

Wdeoh 4= Dojrulwkp shuirupdqfh1
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Iljxuh 5= Ydu|lqj lqlwldo sdudphwhuv N/ X3 dqg L lqghshqghqwo|1
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iurp 83 wr 783 Nesv1 Wkh qxpehu ri elwv/ krzhyhu/ lqfuhdvhv vljql�fdqwo| dv N h{fhhgv 683 Nesv/ lqglfdwlqj
vrph vhqvlwlylw| wr wklv sdudphwhu ydoxh1 H{shulphqw 5 ydulhg X3 dv N zdv �{hg dw 433 Nesv dqg L zdv
�{hg dw 318 vhfrqgv1 H{shulphqw 6 ydulhg L dv N zdv �{hg dw 433 Nesv dqg X3 zdv �{hg dw 7 vhfrqgv1 Wkh
uhvxowv ri erwk h{shulphqwv duh vkrzq lq Iljxuh 51 Lq erwk fdvhv/ wkh lqlwldo sdudphwhu ydoxh kdv doprvw qr
h�hfw rq wkh qxpehu ri elwv qhhghg/ ru wkh qxpehu ri uhqhjrwldwlrqv1 Lq jhqhudo/ iru PSHJ ylghrv vpdoohu N
ydoxhv +4330683 Nesv, duh ehwwhu/ vlqfh wkh dgglwlrqdo qxpehu ri uhqhjrwldwlrqv lv qrw vljql�fdqw frpsduhg
wr wkh vdylqjv lq edqgzlgwk1

7 Frqfoxvlrqv

Wklv sdshu suhvhqwhg dq rq0olqh dojrulwkp/ GVD./ zklfk h!flhqwo| doorfdwhv uhvrxufhv wr surylgh d uh0
txluhg TrV1 GVD. zdv xvhg wr pdqdjh wkh edqgzlgwk ri PSHJ wudfhv zlwk d vshfl�hg doorzdeoh fhoo
orvv suredelolw|1 Iliwhhq dfwxdo PSHJ wudfhv zhuh froohfwhg dqg xvhg lq doo wkh h{shulphqwv wr phdvxuh
wkh shuirupdqfh ri wkh dojrulwkp1 Zh zhuh lqwhuhvwhg lq plqlpl}lqj erwk wkh edqgzlgwk doorfdwhg dqg
wkh qxpehu ri uhqhjrwldwlrqv1 Dv frpsduhg wr dq r�0olqh shdn0udwh doorfdwlrq/ GVD. vdyhg 46�8;( lq
edqgzlgwk1 Wkh qxpehu ri uhqhjrwldwlrqv iru hdfk ylghr zdv ehwzhhq 4: dqg 86/ zklfk vhhpv dffhsw0
deo| orz1 Rxu h{shulphqwv dovr lqglfdwh wkh dojrulwkp lv idluo| lqvhqvlwlyh wr wkh fkrlfh ri lqlwldo sdud0
phwhu ydoxhv1 Pruh ghwdlov derxw rxu zrun rq g|qdplf uhvrxufh doorfdwlrq fdq eh irxqg dw wkh zhe vlwh
iws=22iws1fvf1qfvx1hgx2sxe2uwfrpp2uwfrpp1kwpo

Zkloh wkh irfxv ri wklv sdshu zdv wkh edqgzlgwk doorfdwlrq ri PSHJ ylghrv/ GVD. pd| eh xvhixo iru
rwkhu uhdo0wlph dssolfdwlrqv1 H{dpsohv lqfoxgh FSX vfkhgxolqj dqg glvn edqgzlgwk pdqdjhphqw1 Lq erwk
fdvhv wkh fhqwudo lghd lv wr surylgh jxdudqwhhg vhuylfh wr yduldeoh wud!f/ zlwk wkh plqlpxp dprxqw ri
uhvrxufhv dqg xvhu lqsxw1

Uhihuhqfhv

^4` D1 Dgdv1 Vxssruwlqj Uhdo Wlph YEU Ylghr Xvlqj G|qdplf Uhvhuydwlrq Edvhg rq Olqhdu Suhglfwlrq1 Lq
LHHH LQIRFRP*<9/ sdjhv 479:�47;6/ 4<<91

^5` N1 Fkdqj dqg K1 W1 Nxqj1 H!flhqw Wlph0Grpdlq Edqgzlgwk Doorfdwlrq lq D Ylghr0rq0Ghpdqg V|vwhp1
Lq Wkh Iliwk LFFFQ0Lqwhuqdwlrqdo Frqihuhqfh Rq Frpsxwhu Frppxqlfdwlrqv dqg Qhwzrunv/ sdjhv 4:5�
4:;/ Rfw1 4<<91

^6` V1 Fkrqj/ V10T1 Ol/ dqg M1 Jkrvk1 Suhglfwlyh G|qdplf Edqgzlgwk Doorfdwlrq iru H!flhqw Wudqvsruw ri
Uhdo0Wlph YEU Ylghr ryhu DWP1 LHHH M1 rq Vhohfwhg Duhdv lq Frppxqlfdwlrq/ 46+4,=45�56/ Mdqxdu|
4<<81

^7` D1 Huudplool/ R1 Qdud|dq/ dqg Z1 Zloolqjhu1 H{shulphqwdo Txhxhlqj Dqdo|vlv zlwk Orqj0Udqjh Ghshq0
ghqw Sdfnhw Wud!f1 LHHH2DFP Wudqvdfwlrqv rq Qhwzrunlqj/ 7+5,=53<�556/ Dsu1 4<<91

^8` H1 Z1 Ixos/ G1 V1 Uhhyhv/ dqg \1 Ylqlrwlv1 G|qdplf Edqgzlgwk Doorfdwlrq iru YEU Vrxufhv1 Whfkqlfdo
Uhsruw WU0<9278/ Qruwk Fdurolqd Vwdwh Xqlyhuvlw| Ghsduwphqw ri Hohfwulfdo dqg Frpsxwhu Hqjlqhhulqj/
Rfw1 4<<91

^9` P1 Z1 Jduuhw dqg Z1 Zloolqjhu1 Dqdo|vlv/ Prgholqj dqg Jhqhudwlrq ri Vhoi0Vlplodu YEU Ylghr Wud!f1
Lq VLJFRPP*<7/ sdjhv 59<�5;3/ Orqgrq/ 4<<71

^:` L1 Kvx dqg M1 Zdoudqg1 G|qdplf Edqgzlgwk Doorfdwlrq iru DWP Vzlwfkhv1 Wr dsshdu lq wkh Mrxuqdo ri
Dssolhg Suredelolw|/ Vhsw1 4<<91

^;` V1 Udpsdo/ G1 Uhhyhv/ dqg L1 Ylqlrwlv1 G|qdplf Uhvrxufh Doorfdwlrq Edvhg rq Phdvxuhg TrV1 Lq Wkh
Iliwk LFFFQ0Lqwhuqdwlrqdo Frqihuhqfh Rq Frpsxwhu Frppxqlfdwlrqv dqg Qhwzrunv/ sdjhv 57�5:/ 4<<91

^<` R1 Urvh1 Vwdwlvwlfdo Surshuwlhv ri PSHJ Ylghr Wud!f dqg Wkhlu Lpsdfw rq Wud!f Prgholqj lq DWP
V|vwhpv1 Whfkqlfdo Uhsruw 434/ Xqlyhuvlw| ri Zÿu}exuj Lqvwlwxwh ri Frpsxwhu Vflhqfh/ Ihe1 4<<81
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