
Rq0olqh Edqgzlgwk Doorfdwlrq iru PSHJ Ylghrv�

Huulq Z1 Ixos_ dqg Grxjodv V1 Uhhyhvh

Ghsduwphqwv ri HFH dqg FVF

Qruwk Fdurolqd Vwdwh Xqlyhuvlw|

Devwudfw

Uhdo0wlph dqg rwkhu shuirupdqfh jxdudqwhhv iru pxo0
wlphgld fdq eh dfklhyhg wkurxjk surshu uhvrxufh do0
orfdwlrq1 Wklv sdshu hydoxdwhv dq doorfdwlrq phwkrg
fdoohg Uhvrxufh H!flhqw Txdolw| ri Vhuylfh +UHTV,1
UHTV lv dq rq0olqh dojrulwkp wkdw g|qdplfdoo| dg0
mxvwv wkh uhvrxufh doorfdwlrq/ edvhg xsrq wkh phd0
vxuhg txdolw| ri vhuylfh +TrV,1 Dgydqwdjhv ri UHTV
lqfoxgh h!flhqw xvh ri uhvrxufhv/ uhdvrqdeoh lpsoh0
phqwdwlrq frvw/ dqg vwulqjhqw TrV frqwuro1 Lq wklv sd0
shu/ zh vkrz krz UHTV g|qdplfdoo| doorfdwhv edqg0
zlgwk wr dfklhyh d jlyhq orvv udwh iru dfwxdo PSHJ
YEU ylghrv1 Zh dovr ghyhorsh dq hqkdqfhphqw iru
UHTV wr ehwwhu kdqgoh wkhvh vrxufhv1 Frpsdulvrqv
ri shuirupdqfh dqg frvw zlwk d shdn0udwh doorfdwlrq
phwkrg duh dovr suhvhqwhg1

4 Lqwurgxfwlrq

Pxowlphgld wud!f +yrlfh dqg ylghr, lq qhwzrunv uh0
txluhv frqwuro ri vxfk txdolw| ri vhuylfh +TrV, sdud0
phwhuv dv fhoo wudqvihu ghod| dqg fhoo orvv suredelolw|1
Wr surylgh wkh TrV uhtxluhphqwv/ frqyhqwlrqdo ds0
surdfkhv uhtxluh wkh dssolfdwlrq wr ghvfuleh lwv wud!f/
xvlqj vwdwlvwlfv vxfk dv exuvwlqhvv/ shdn udwh/ phdq
udwh/ hwf1 Wkhvh vwdwlvwlfv duh riwhq frqvhuydwlyh hvwl0
pdwhv/ dqg duh vwdwlfdoo| ghfoduhg1 Edvhg xsrq wkhvh
vwdwlvwlfv/ fdofxodwlrqv duh pdgh wr ghwhuplqh wkh uh0
vrxufh doorfdwlrq +ex�hu vsdfh/ qhwzrun edqgzlgwk/
hwf1, qhhghg wr surylgh wkh uhtxhvwhg TrV1 Krzhyhu
pruh h!flhqw doorfdwlrq lv qhhghg dv wkh frqwhqwlrq
iru olplwhg uhvrxufhv lqfuhdvhv1
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 lpsrv0
vleoh wr suhglfw suhflvho| wkh ixwxuh ehkdylru1 Vhf0

WWklv zrun zdv vxssruwhg e| DIRVU judqw I7<9530<9040

33941 Wkh ylhzv dqg frqfoxvlrqv frqwdlqhg khuhlq duh wkrvh ri

wkh dxwkruv dqg vkrxog qrw eh lqwhusuhwhg dv qhfhvvdulo| uhs0

uhvhqwlqj wkh r!fldo srolflhv ru hqgruvhphqwv/ hlwkhu h{suhvvhg

ru lpsolhg/ ri wkh DIRVU ru wkh X1V1 Jryhuqphqw1
_hzixosChrv1qfvx1hgx
huhhyhvChrv1qfvx1hgx

rqg/ frpsuhvvhg ylghr fdq h{klelw orqj0udqjh ghshq0
ghqf| ^7`/ zklfk lpsolhv wkdw wkh vwdqgdug vwdwlvwlfdo
wud!f prghov duh suredeo| lqdghtxdwh1 Wklug/ wkh
qxpehu ri doorfdwlrq fkdqjhv +uhqhjrwldwlrqv, vkrxog
eh dv ihz dv srvvleoh/ vlqfh frqwhqwlrq iru pruh uh0
vrxufhv pd| h{lvw1 Iru wkhvh uhdvrqv h!flhqw uhvrxufh
doorfdwlrq/ dorqj zlwk jrrg frqwuro ri TrV/ lv d fkdo0
ohqjlqj sureohp1

Wr gdwh d ydulhw| ri edqgzlgwk doorfdwlrq phwkrgv
kdyh ehhq sursrvhg1 R�0olqh phwkrgv pdnh doorfd0
wlrq ghflvlrqv ehiruh dq| wud!f lv wudqvplwwhg/ dqg
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| uhqh0
jrwldwh wkh uhvrxufh ohyho dw ydulrxv wlphv ryhu wklv
gxudwlrq1 Dq h{dpsoh ri d vwdwlf r�0olqh phwkrg lv
wkh shdn0udwh doorfdwlrq1 Wklv dssurdfk kdv wkh dg0
ydqwdjhv ri vlpsolflw| dqg suhglfwdelolw|/ exw vx�huv
iurp wkh sureohpv qrwhg deryh1 R�0olqh/ uhqhjrwl0
dwlrq phwkrgv fdq uhvxow lq vljql�fdqwo| ehwwhu uh0
vrxufh xwlol}dwlrq ^5`/ exw uhtxluh frpsohwh lqirupd0
wlrq derxw wkh vrxufh wud!f1 Iru ylghr/ wklv phdqv d
sulrul dffhvv wr wkh hqwluh ylghr*v wud!f wudfh/ zklfk
lv qrw srvvleoh iru lqwhudfwlyh dssolfdwlrqv1

Rq0olqh phwkrgv shulrglfdoo| uhqhjrwldwh wkh uh0
vrxufh 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{0
shulhqfhg1 Vxfk phwkrgv/ lqfoxglqj ^4` ^6` ^9` ^:`
gr qrw kdyh wkh sureohpv dvvrfldwhg zlwk r�0olqh
phwkrgv1 Rqh phwkrg/ Uhvrxufh H!flhqw Txdolw|
ri Vhuylfh +UHTV,/ kdv ghprqvwudwhg h{fhoohqw shu0
irupdqfh zlwk Pdunry Prgxodwhg Ehuqrxool Surfhvv
+PPES, wud!f vrxufhv1 Krzhyhu/ wr gdwh qr rq0olqh
phwkrg kdv ghprqvwudwhg wkh delolw| wr wljkwo| frq0
wuro TrV iru vxfk gl!fxow dssolfdwlrqv dv wudqvplv0
vlrq ri dfwxdo frpsuhvvhg ylghr1 Lq dgglwlrq/ prvw
phwkrgv vx�hu iurp d odujh qxpehu ri uhqhjrwldwlrqv
^9`/ dqg2ru uho| rq d frpsoh{ phdvxuhphqw dqg dojr0
ulwkp ^6`1

Lq wklv sdshu wkh shuirupdqfh ri dq h{lvwlqj rq0olqh
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doorfdwlrq phwkrg/ UHTV/ lv revhuyhg xvlqj PSHJ0
frpsuhvvhg wud!f1 Wklv phwkrg zdv fkrvhq vlqfh lw
kdv vkrzq h{fhoohqw shuirupdqfh zlwk prghohg wudi0
�f1 Dq hqkdqfhphqw/ lqwhuuxswv/ ri wkh dojrulwkp lv
wkhq sursrvhg dqg frpsduhg wr shdn udwh doorfdwlrq
phwkrg1

5 Dojrulwkp Ghvfulswlrq

514 V|vwhp Prgho

UHTV 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 glv0
fuhwh lqvwdqfhv ri wlph1 Zh ghqrwh wkh qwk uhqhjrwl0
dwlrq lqvwdqw dv wq/ dqg wkh lqwhuydo ehwzhhq uhqhjr0
wldwlrq srlqwv wq dqg wq.4 dv wkh qwk xsgdwh lqwhuydo/
Xq1 Wkh vhuylfh udwh gxulqj Xq lv frqvwdqw dqg lv
ghqrwhg dv �

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 UHTV 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 UHTV dgmxvwv wkh vhuyhu
udwh dffruglqj wr wkh iroorzlqj irupxod=

�
q.4 # �

q
.Nq � oq

�
Sq

To

�
+4,

Wkh qdwxudo orjdulwkp ri wkh udwlr ri Sq wrTo wlphv
wkh yduldeoh Nq lv xvhg wr fdofxodwh wkh fkdqjh lq wkh
vhuyhu udwh1 Wkh ydoxh riNq dqg wkh ohqjwk ri wkh xs0
gdwh lqwhuydo Xq duh ghwhuplqhg xvlqj wkh dojrulwkp
lq �jxuh 41 Ghwdlov frqfhuqlqj wkh dojrulwkp duh suh0
vhqwhg lq ^:`1 UHTV kdv vkrzq jrrg shuirupdqfh

2- N3/ N4/ X3 dqg To dvvxphg wr eh jlyhq -2
2- lqlwldo ydoxhv= lqfb dj @ WUXH/ prgh @ 4 -2
fxuubhuuru # oq+Sq@To,
suhybhuuru # oq+Sq�4@To,

li+prgh @ 4,wkhq
Xq # Xq�4

li ++fxuubhuuru � suhybhuuru A 3,DQG 111

+lqfb dj @ WUXH,,wkhq
Nq # Nq�4 .N3

hovh

lqfb dj # IDOVH

Nq # Nq�4@5
li+Nq � N4,

Nq # N
4

prgh # 5
hqgli

hqgli

hovh

Nq # Nq�4

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

hovh

Xq # Xq�4

hqgli

hqgli

Iljxuh 4= UHTV dojrulwkp/ ydu|lqj Nq dqg Xq

zlwk PPES wud!f1 Lq wkh qh{w vhfwlrq UHTV* shu0
irupdqfh zlwk dfwxdo PSHJ0frpsuhvvhg wudfhv lv lq0
yhvwljdwhg1

6 Qxphulfdo Uhvxowv

Dv ghvfulehg lq wkh lqwurgxfwlrq/ PSHJ0frpsuhvvhg
ylghr vrxufhv duh dprqj wkh prvw gl!fxow wr frq0
wuro gxh wr wkhlu exuvw ehkdylru1 Lq wklv vhfwlrq wkh
shuirupdqfh ri UHTV lv lqyhvwljdwhg xvlqj PSHJ0
frpsuhvvhg ylghrv1 Doo wudfhv zhuh rewdlqhg iurp
Rolyhu Urvh dw wkh Xqlyhuvlw| ri Zÿu}exuj/ Jhu0
pdq| ^<`41 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| gli0
�fxow vrxufhv wr uhjxodwh/ dqg wr gdwh wkhuh kdv ehhq

4Wudfhv fdq eh rewdlqhg iurp wkh iws vlwh iws0
lqir61lqirupdwln1xql0zxhu}exuj1gh lq wkh gluhfwru|
2sxe2PSHJ
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qr vxffhvvixo dwwhpsw wr h!flhqwo| pdqdjh wkhp rq0
olqh1
Iru hdfk h{shulphqw wkh v|vwhp ghvfulehg lq vhf0

wlrq 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 ghwhu0
plqhg1 Wkh fhoo duulydo wlphv zhuh wkhq xqlirupo| glv0
wulexwhg 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
�kdughvw0fdvh� whvw ri UHTV1
UHTV shuiruphg srruo| xvlqj wkh PSHJ0

frpsuhvvhg wudfhv1 Uhsuhvhqwdwlyh doorfdwlrq dqg fx0
pxodwlyh FOS judskv duh jlyhq lq �jxuh 51 Lq hdfk
fdvh wkh dojrulwkp idlohg wr surylgh wkh ghvluhg FOS
iru wkh gxudwlrq ri wkh wudfh1 Wkh srru shuirupdqfh
zdv sulpdulo| gxh wr prgh wudqvlwlrq1 Dv ghvfulehg lq
^:`/ prgh 4 lv xvhg wr txlfno| frqyhujh wr dq dssur{0
lpdwh edqgzlgwk1 Rqfh dq dssur{lpdwh edqgzlgwk
lv irxqg/ wkh dojrulwkp pryhv wr prgh 5 zkhuh dg0
mxvwphqwv wr wkh vhuyhu udwh duh vpdoohu dqg pruh
lqiuhtxhqw +vpdoohu N dqg odujhu X,1 Wkh lqwhqw lv wr
�qh wxqh wkh edqgzlgwk ryhu orqjhu lqwhuydov1 Krz0
hyhu gxh wr wkh qdwxuh ri PSHJ0frpsuhvvhg ylghr/
wkh dojrulwkp pd| pryh suhpdwxuho| wr prgh 51 Li
d odujh exuvw duulyhv dw wklv srlqw/ wkh dojrulwkp lv
qrw deoh wr lqfuhdvh wkh edqgzlgwk txlfno| hqrxjk
wr phhw wkh fkdqjlqj vrxufh fkdudfwhulvwlfv1 Wklv eh0
kdylru fdq eh vhhq lq �jxuh 51

614 Dojrulwkp Hqkdqfhphqw

Wr uhgxfh wkh h�hfw ri fkdqjlqj vrxufh fkdudfwhulvwlfv
gxulqj dq lqwhuydo lqwhuuxswv duh lqwurgxfhg1 UHTV
qrz prqlwruv wkh v|vwhp dqg pd| xsgdwh wkh vhuyhu
udwh yld dq lqwhuuxsw dw dq| wlph/ li erwk wkh fx0
pxodwlyh dqg qwk FOS duh juhdwhu wkdq wkh ghvluhg
ydoxh/ To1 Wkh vhuyhu udwh lv lqfuhdvhg e| dsso|lqj
htxdwlrq 41 Uhsuhvhqwdwlyh doorfdwlrq dqg fxpxodwlyh
FOS judskv duh suhvhqwhg lq �jxuh 61 Khuh wkh gh0
vluhg FOS lv surylghg iru wkh ylghr1 Lqwhuuxswv duh
xvhg wr lqfuhdvh wkh edqgzlgwk rqfh wkh ghvluhg FOS
lv qrw phw1 Vlplodu uhvxowv zhuh irxqg iru doo �iwhhq
ylghrv dqg duh suhvhqwhg lq wdeoh 41 Rqh phwulf iru
frpsdulvrq xvhg lv wkh qxpehu ri elwv xvhg wr wudqv0
plw wkh ylghr/ ru htxlydohqwo|/ wkh duhd xqghu wkh do0
orfdwlrq fxuyh iru wkh gxudwlrq ri wkh ylghr1 Iru hdfk
ylghr/ UHTV zdv deoh wr surylgh wkh ghvluhg FOS
zlwk ihzhu elwv wkdq shdn udwh doorfdwlrq1 Vdylqjv ri
UHTV zlwk lqwhuuxswv udqjhg iurp :( wr 84( ryhu
shdn udwh1 Doorfdwlrq fkdqjhv udqjhg iurp 89 wr 4;8/
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Iljxuh 5= Ruljlqdo UHTV doorfdwlrq dqg fxpxodwlyh
FOS1
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Iljxuh 6= UHTV zlwk lqwhuuxswv doorfdwlrq dqg fx0
pxodwlyh FOS1
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Ylghr Shdn UHTV zlwk Lqwhuuxswv
Elwv Shdn2 Elwv Xvhg Qxpehu ri Elwv Xvhg FOS ( Vdylqjv
+�43<, Phdq +�43<, U1X1 L1 +�43<, +�43�6, ryhu Shdn

Dvwhul{ 31;<7 918< 81<3 6: 75 61:9 31777 69

DWS Whqqlv 31;:9 ;1:5 :196 7< 8; 9143 31978 53

I4 Udfh 41563 918; ;143 7: 99 8158 31;47 68

Jrog�qjhu 31<:5 4314 <1:< 434 7; 8165 319:: 79

Mxudvvlf Sdun 31856 <148 71:; 6< 99 6156 31984 65

Prylh Uhylhz 318:5 4514 91<3 ;7 ;: 7199 3174< 65

Pu1 Ehdq 31:39 4613 <14: 76 458 91;4 315:8 59

PWY 31<;7 <164 <14: 7; 45< 9197 3167: 59

Qhzv 31984 <134 :1:; 75 ;; 718< 316<6 74

Odpev 315<5 4;17 816: 99 44< 6134 319<8 77

Vlpsvrqv 31:75 451< <195 7< 7< 71:6 3194; 84

Vrffhu 413<3 91< :17; 75 <7 81;7 31877 55

Vxshu Erzo 31<73 81<< 8196 73 73 8155 315:; :

Wdon 318;4 :167 715: 65 57 5176 31883 76

Whuplqdwru 31769 :15< 614; 6< 69 5144 316<8 6:

Ohjhqg= U1X1 @ uhjxodu xsgdwhv/ L1 @ lqwhuuxswv

Qrwh= Hdfk ylghr frqvlvwhg ri 73333 iudphv

Wdeoh 4= Dojrulwkp shuirupdqfh1

zklfk lv ohvv wkdq rwkhu rq0olqh dojrulwkpv1

7 Frqfoxvlrqv

Wklv sdshu suhvhqwhg dq hqkdqfhphqw iru dq rq0olqh

dojrulwkp/ UHTV/ wr h!flhqwo| doorfdwh uhvrxufhv wr
surylgh d ghvluhg TrV1 Wkh ruljlqdo UHTV dojrulwkp

zdv frpelqhg zlwk lqwhuuxswv wr pdqdjh wkh edqg0

zlgwk ri PSHJ wudfhv zlwk d vshfl�hg doorzdeoh fhoo

orvv suredelolw|1 Iliwhhq dfwxdo PSHJ wudfhv zhuh

froohfwhg dqg xvhg lq wkh h{shulphqwv wr phdvxuh wkh
shuirupdqfh ri wkh ruljlqdo dojrulwkp dqg wkh dojr0

ulwkp zlwk lqwhuuxswv1 Wkh ruljlqdo UHTV zdv xq0

deoh wr surylgh wkh ghvluhg TrV gxh wr lwv prghv ri

rshudwlrq1 Lqwhuuxswv doorzhg wkh dojrulwkp fkdqjh

wkh edqgzlgwk zkhq wkh vrxufh fkdudfwhulvwlfv kdg

fkdqjhg1 Vdylqjv ri UHTV zlwk lqwhuuxswv udqjhg
iurp :( wr 84( ryhu shdn udwh doorfdwlrq/ zkloh rqo|

uhtxlulqj 89 wr 4;8 uhqhjrwldwlrqv1

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|v0
whp1 Lq Wkh Iliwk LFFFQ Frqihuhqfh/ 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 Uhdo0
Wlph 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{shu0
lphqwdo Txhxhlqj Dqdo|vlv zlwk Orqj0Udqjh Ghshq0
ghqw Sdfnhw Wud!f1 LHHH2DFP Wudqvdfwlrqv rq Qhw0
zrunlqj/ 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/ QFVX Ghsduwphqw ri Hohfwulfdo
dqg Frpsxwhu Hqjlqhhulqj/ Rfw1 4<<91

^9` L1 Kvx dqg M1 Zdoudqg1 G|qdplf Edqgzlgwk Doorfd0
wlrq iru DWP Vzlwfkhv1 Wr dsshdu lq wkh Mrxuqdo ri
Dssolhg Suredelolw|/ Vhsw1 4<<91

^:` V1 Udpsdo/ G1 Uhhyhv/ dqg L1 Ylqlrwlv1 G|qdplf Uh0
vrxufh Doorfdwlrq Edvhg rq Phdvxuhg TrV1 Lq Wkh
Iliwk LFFFQ Frqihuhqfh/ sdjhv 57�5:/ 4<<91

^;` V1 Udpsdo/ G1 Uhhyhv/ \1 Ylqlrwlv/ dqg G1 Dujudzdo1
G|qdplf Uhvrxufh Doorfdwlrq Edvhg rq Phdvxuhg
TrV1 Whfkqlfdo Uhsruw WU0<9235/ QFVX Ghsduwphqw
ri Frpsxwhu Vflhqfh/ 4<<81

^<` R1 Urvh1 Vwdwlvwlfdo Surshuwlhv ri PSHJ Ylghr Wud!f
dqg Wkhlu Lpsdfw rq Wud!f Prgholqj lq DWP V|v0
whpv1 Whfkqlfdo Uhsruw 434/ Xqlyhuvlw| ri Zÿu}exuj
Lqvwlwxwh ri Frpsxwhu Vflhqfh/ Ihe1 4<<81
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