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DEVWUDFW

Wklv sdshu suhvhqwv frpsohwh vshhfk surfhvvlqj v|vwhp

iru frfkohdu survwkhvlv1 Wkh pdlq hohphqwv ri wkh v|v0
whp duh vshhfk hqkdqfhphqw v|vwhp/ vshhfk surfhvvru
dqg v|vwhp iru vshhfk uhfrqvwuxfwlrq1 Vshhfk hqkdqfh0
phqw v|vwhp h{sorlwv surshuwlhv ri prgxodwlrq vshfwuxp
ri wkh kxpdq vshhfk1 Vshhfk vljqdo lv vsolw lqwr 97 htxdo
edqgv xvlqj pd{lpdoo| ghflpdwhg sro|skdvh GIW �owhu
edqn1 Srzhu vshfwuxp ri wkh vljqdo iru hdfk fkdqqho
lv frpsxwhg dqg �owhuhg zlwk wxqdeoh edqgsdvv �owhu1
Fkdudfwhulvwlf ri wkh edqgsdvv �owhu lv frpsxwhg lqgh0
shqghqwo| iru hdfk fkdqqho edvh rq wkh surshuwlhv ri
srzhu vshfwuxp ri wkh vljqdo lq wkh fkdqqho1 Rxwsxw
vljqdo lv uhfrqvwuxfwhg iurp �owhuhg srzhu vshfwuxp dqg
ruljlqdo skdvh ri wkh lqsxw vljqdo1 Whvwv suryhg wkdw
wkh v|vwhp lv vxlwdeoh iru frfkohdu lpsodqwv dqg dv d
suhsurfhvvlqj surfhgxuh lq Dxwrpdwlf Vshhfk Uhfrjql0
wlrq +DVU, v|vwhpv1 Vshhfk surfhvvru ghglfdwhg iru FLV
vwlpxodwlrq zdv ghvljq edvh rq gljlwdo/ wzr glphqvlrqdo/
qrqolqhdu prgho ri wkh kxpdq frfkohd prgho1 Wkh dqdo0
|vlv �owhu edqn zdv exlow zlwk xvh wxqdeoh edqgsdvv �o0
whuv1

4 LQWURGXFWLRQ

Frfkohdu lpsodqwv kdyh ehfrph rqh ri wkh prvw vxffhvv0
ixo survwkhvlv iru surirxqgo| ghdi shrsoh1 Wkh lpsodqw
frqvlvwv ri wzr sduwv= h{whuqdo dqg lqwhuqdo zklfk lv lp0
sodqwhg iru d sdwlhqw1 Wkh prvw lpsruwdqw hohphqw ri
wkh h{whuqdo sduw lv d vshhfk surfhvvru1 Wkh pdlq wdvn ri
rqh lv wr vhohfw vrph dfrxvwlf ihdwxuhv iurp plfurskrqh
vljqdo lpsruwdqw iru xqghuvwdqglqj vshhfk1 H{lvwlqj
vshhfk surfhvvruv duh xvxdoo| exlow edvh rq prqrolwklf
�owhuedqn fklsv ^4` ru gljlwdo vljqdo surfhvvruv +GVS, ^5`
dqg xvhv gljlwdo edqgsdvv �owhuv ru Idvw Irxulhu Wudqv0
irup +IIW, dojrulwkp iru iuhtxhqf| dqdo|}h ri vshhfk
vljqdo1 Lq vrph fdvhv vshfldol}hg gljlwdo fklsv duh xvhg
ghglfdwhg iru vshfl�f dojrulwkpv1 Ehfdxvh ri wkh olplwhg
qxpehu ri hohfwurghv dqg uhodwlyho| wr kxpdq/ vlpsoh
vshhfk surfhvvlqj phwkrg xvhg lq frfkohdu lpsodqwv shr0
soh xvlqj wkdw nlqg ri hohfwulf khdulqj ghylfhv kdyh sure0

WWklv zrun zdv vxssruwhg e| Eldo|vwrn Xqlyhuvlw| ri Whfkqro0
rj| +Srodqg, xqghu judqw Z2LL25233

ohpv wr xqghuvwdqg vshhfk lq dgyhuvh frqglwlrqv vxfk dv
uhyhuehudwlrq dqg2ru dgglwlyh qrlvh1 Wkh ghjudgdwlrq
ri vshhfk lqwhooljlelolw| lv pxfk eljjhu wkdq lq fdvh ri
qrupdo elqdxudo khdulqj shrsoh1 Wkhuhiruh/ vshhfk hq0
kdqfhphqw whfkqltxhv vkrxog eh dssolhg ^6`1

Lq rxu dssurdfk vrxqg surfhvvru iru frfkohdu lp0
sodqwv zdv ghvljq zlwk xvh suhylrxvo| ghyhorshg qrq0
olqhdu prgho ri kxpdq frfkohd ^7`1 Edvh rq lw v|vwhp
iru ghvljq edqnv ri wxqdeoh edqgsdvv �owhuv zdv ghyho0
rshg ^8`1 Wkh frfkohdu v|vwhp frqvlvwv ri wkh iroorzlqj
hohphqwv= vshhfk hqkdqfhphqw v|vwhp/ vshhfk surfhvvru
iru frfkohdu lpsodqwv/ v|vwhp iru vshhfk uhfrqvwuxfwlrq
iru whvw dqg wxqlqj surfhvvhv dqg frqwuro prgxoh iru
 rdw srlqw GVS surfhvvru dqg �{hg srlqw ULVF vwdfn
surfhvvru1 Rqh ri wkh dgydqwdjhv ri wkh suhvhqwhg vr0
oxwlrq lv rqh fkdqqho/ hqylurqphqw lqghshqghqw vshhfk
hqkdqfhphqw v|vwhp1

5 V\VWHP VWUXFWXUH

Wkh pdlq eorfnv ri wkh v|vwhp duh vkrzq lq Ilj1 41 Vlj0
qdo iurp plfurskrqh lv orzsdvv �owhuhg dqg frqyhuwhg
lqwr gljlwdo irup1 Qh{w vshhfk hqkdqfhphqw surfhgxuh
lv dssolhg dv dq rswlrq1 Diwhu hqkdqfhphqw vljqdo lv
vsolw lqwr hljkw fkdqqhov e| wkh vshhfk surfhvvru1 Vlj0
qdov iurp wkh vshhfk surfhvvru duh xvhg iru vshhfk uh0
frqvwuxfwlrq ru2dqg diwhu g|qdplf frpsuhvvlrq duh xvhg
iru frqwuro ri hohfwurghv lq wkh lpsodqw1

514 Vshhfk Hqkdqfhphqw

Wkh vshhfk hqkdqfhphqw v|vwhp dssolhg khuh h{sorlwv
prgxodwlrq vshfwuxp surshuwlhv ri vshhfk1 Lw lv nqrzq
wkdw uhyhuehudwlrq kdv d orz0sdvv h�hfw rq wkh whpsrudo
vxeedqg hqhuj| frqwrxuv ^9`1 Wkh lghd ri UhoDwlyh Vshf0
WuD +UDVWD, ^:` surfhvvlqj lv wr lqyhuvh kljk0sdvv �o0
whulqj ri vxeedqg hqhuj| vljqdov1 Wkh eorfn gldjudp ri
wkh vshhfk hqkdqfhphqw v|vwhp lv vkrzq lq Ilj1 51 Xq0
olnh fodvvlf UDVWD phwkrg ^;` wxqdeoh edqgsdvv �owhuv
zhuh dsso| wr prgli| prgxodwlrq vshfwuxp ri vshhfk1
Lq h�hfw v|vwhp fdq dgdsw wr gl�huhqw nlqg ri dfrxvwl0
fdo hqylurqphqwv dqg fdxvh ohvv glvwruwlrq lq frpsduh
wr vroxwlrq zlwk �{hg �owhuv ^<`1
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Iljxuh 4= Vljqdo surfhvvlqj vwhsv

Wkh wudqvihu ixqfwlrq ri d wxqdeoh edqgsdvv vhfrqg0
rughu gljlwdo �owhu ^8` lv gh�qhg e|
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zkhuh wkh frh!flhqwv d3 dqg j ghshqg rqo| rq wkh edqg0

zlgwk �$ dqg fhqwudo iuhtxhqf| $3 uhvshfwlyho|=
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Vshhfk vljqdo lv vsolw lqwr 97 htxdo edqgv +vhh Ilj1 5,
xvlqj pd{lpdoo| ghflpdwhg sro|skdvh GIW �owhu edqn
^43`1 Sro|skdvh qhwzrun ri prgxodwhg edqgsdvv �owhuv
kdyh ehhq ghulyhg iurp wkh 9730wk rughu ILU surwrw|sh
orzsdvv �owhu ghqrwhg dv K+hm$,> dqg Glvfuhwh Irxulhu

Wudqvirup +GIW,1 Wkh iuhtxhqf| uhvsrqvh ri wklv xql0
irup edqn lv jlyhq e| htxdwlrq=
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lv p0wk frpsoh{ edqgsdvv �owhu zlwk

fhqwuh iuhtxhqflhv $p @ 5�p@P=
Srzhu vshfwuxpv ri vljqdo iru hdfk fkdqqho lv frp0

sxwhg dqg qrqolqhdu wudqvirup W lv dssolhg=

| @ oq +4.4333 � {, +7,

zkhuh { lv wkh pdjqlwxgh ri wkh vljqdo lq wkh fkdqqho1
Qh{w wkh vljqdo +srzhu, lv vsolw lqwr wzr sdwkv1 Lq xs0
shu sdwk vljqdo zlwk prgxodwlrq iuhtxhqf| kljkhu wkdq
49K} lv ghwhfwhg dqg frpsduhg wr wkh srzhu ri wkh vljqdo
lq wkh fkdqqho1 Wkh uhvxow ri wkh frpsdulvrq lv wudqv0
iruphg lqwr d3 frh!flhqw ri wxqdeoh edqgsdvv �owhu lq
wkh erwwrp sdwk1 Zkhq pruh kljk iuhtxhqflhv dsshduv
lq prgxodwlrq vshfwuxp ri lqsxw vljqdo wkhq sdvv edqg
ri wkh wxqdeoh �owhu qduurzv dqg lq xhqfh rq vljqdo eh0
frphv vwurqjhu +vhh Ilj1 6,1 Wkh lghd ri wklv surfhgxuh
frphv iurp wkdw lq kxpdq vshhfk prvw srzhu lq prgx0
odwlrq vshfwuxp lv frqfhqwudwhg ehwzhhq 4 dqg 43K} ^;`1
Lq h�hfw lq xhqfh ri wkh v|vwhp rq surfhvvlqj vshhfk
ghshqgv rq ohyho ri lqwhuihuhqfh1 Fohdu vshhfk lv doprvw
qrw d�hfwhg e| wkh v|vwhp1
Vljqdo lq erwwrp sdwk diwhu �owudwlrq zlwk wxqdeoh/

vhfrqg rughu/ edqgsdvv �owhu lv uhfwl�hg +kdoi0zdyh uhfwl0
�hu, wr holplqdwh vdpsohv zlwk qhjdwlyh ydoxhv dqg edfn
wudqviruphg wr olqhdu vfdoh +W�4, dv iroorzv=

| @
h
|
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4333
= +8,

Fkdudfwhulvwlf ri wkh wxqdeoh edqgsdvv �owhu lv frpsxwhg
lqghshqghqwo| iru hdfk fkdqqho iurp wkh srzhu vshfwuxp
ri wkh vljqdo lq wkh fkdqqho1 Lwv fkdudfwhulvwlf fdq fkdqjh
lq wkh udqjh vkrzq lq �jxuh 81
Rxwsxw vljqdo lv uhfrqvwuxfwhg iurp �owhuhg srzhu

vshfwuxp dqg ruljlqdo skdvh ri wkh lqsxw vljqdo1 Eh0
fdxvh lqsxw vljqdo lv uhdo/ wkh pdjqlwxgh ri vljqdov diwhu
sro|skdvh dqdo|vlv �owhu iru fkdqqhov 67 wr 97 duh wkh
pluuru ri fkdqqhov 5 wr 65/ vr surfhvvlqj lv rqo| qhfhv0
vdu| lq wkh �uvw 66 fkdqqhov1 Wkh qxpehu ri fkdqqhov
zdv vhohfwhg h{shulphqwdoo|1

515 Vshhfk surfhvvru

Diwhu hqkdqfhphqw/ vshhfk vljqdo lv sdvvhg wr wkh vshhfk
surfhvvru zkhuh vljqdo lv vsolw lq d edqn ri wxqdeoh edqg0
sdvv �owhuv +vhh Ilj1 7,1 Hdfk �owhu frqvlvwv ri wzr lghq0
wlfdo vhfrqg0rughu vhfwlrqv zklfk frh!flhqwv duh vkrzq
lq Wde1 41 Wklv surfhvvru lv ghvljqdwhg iru FLV vwlp0
xodwlrq vwudwhj| ^44`1 Vljqdov iurp edqgsdvv �owhuv duh
ixoo0zdyh uhfwl�hg dqg orz sdvv �owhuhg zlwk d 533 K}
fxwr� iuhtxhqf| +vhfrqg0rughu Exwwhuzruwk,1 Wkh hqyh0
orsh ri hdfk iuhtxhqf| edqg fdq eh xvhg iru vljqdo uhfrq0
vwuxfwlrq wr whvw vshhfk surfhvvru ru diwhu frpsuhvvlrq
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Iljxuh 5= Vshhfk hqkdqfhphqw v|vwhp eorfn gldjudp
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Iljxuh 6= Pd{lpdo +d, dqg plqlpdo +e, sdvv edqg ri
wxqdeoh �owhuv lq vshhfk hqfkdqfhphqw surfhgxuh

wr frqwuro hohfwurghv lq wkh lpsodqw lq fdvh ri uhdo wlph
lpsohphqwdwlrq rq wkh h{shulphqwdo ghylfh +vhh Ilj1 4,1
Wxqlqj surshuwlhv ri wkh dqdo|vlv �owhu edqn vlpsoli|
dgmxvwlqj ri iuhtxhqf| fkdudfwhulvwlfv ri surfhvvru lq lq0
glylgxdo fdvhv1

516 Vshhfk uhfrqvwuxfwlrq

Lq rughu wr yhuli| wkh fruuhfwqhvv ri wkh ghvljqlqj sur0
fhvvru dqg iru h{shulphqwdo sxusrvhv whvwlqj surfhgxuh
ri wkh v|vwhp zdv lpsohphqwlqj ^45`1 Wklv surfhgxuh
doorzv wr uhfrqvwuxfw vshhfk vljqdo diwhu lwv sdvvlqj
wkurxjk vshhfk surfhvvru1 Iru vshhfk uhfrqvwuxfwlrq
hljkw vlqxvrlgdo jhqhudwruv zhuh xvhg1 Iuhtxhqf| ri hdfk
jhqhudwru lv htxdo wr fhqwudo iuhtxhqf| ri dssursuldwh
edqgsdvv �owhu lq vshhfk surfhvvru1 Wkh vljqdo iurp
vshhfk surfhvvru lv glylghg lqwr 5pv iudphv1 Iru hdfk
iudph urrw0phdq0vtxduh +UPV, hqhuj| lv frpsxwhg dqg
xvhg wr vhw dpsolwxgh ri wkh jhqhudwruv1 Frqfxuuhqwo|
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Iljxuh 7= Pdjqlwxgh uhvsrqvh ri wkh frfkohdu �owhu edqn1

Glvwdqfh ehwzhhq hohfwurghv lv 5=5:pp = Vdpsolqj iuh0

txhqf| lv 49 nK}

i3 �i d3 j

4 668 465 3=37;5 4=<;39

5 88< 546 3=3:89 4=<854

6 ;73 645 3=43:7 4=;<53

7 4559 764 3=4758 4=::5:

8 4:7; 8:3 3=4;33 4=87:3

9 5783 :5: 3=54;< 4=4767

: 66;< <37 358;6 3=7;84

; 796; 4433 35<:9 �3=7<95

Wdeoh 4= Sdudphwhuv ri wkh gljlwdo frfkohdu �owhuv iurp
Ilj1 7

glvfuhwh Irxulhu wudqvirup +IIW, lv xvhg wr frpsxwh
skdvh ri wkh ruljlqdo vljqdo iru iuhtxhqflhv htxdo wr fhq0
wudo iuhtxhqflhv ri wkh edqgsdvv �owhuv lq wkh surfhvvru1
Wkh vlqxvrlgv iurp hdfk jhqhudwru duh �qdoo| vxpphg/
orz sdvv �owhuhg dqg suhvhqwhg wr olvwhqhuv1

6 V\VWHP WHVWLQJ

Wkh vshhfk hqkdqfhphqw v|vwhp zdv whvwhg erwk rq
qrlv| dqg uhyhuehudqw vljqdov1 Dq h{dpsoh zlwk qrlv|
vshhfk +43 gE VQU, lv looxvwudwhg lq Ilj1 81 Lqwhooljl0
elolw| whvw zdv fduulhg rxw iru fohdq vshhfk dqg qrlv|
vshhfk zlwk �8> 3> 8> 43> 53 gE VQU1 Vshdnhu lqghshq0

ghqw vshhfk uhfrjqlwlrq v|vwhp zdv xvhg1 Lq hdfk fdvh

dssur{lpdwho| 63( lpsuryhphqw lq uhfrjqlwlrq zdv re0

vhuyhg1

Wkh vshhfk surfhvvru zdv whvwhg xvlqj vshhfk uhfrq0

vwuxfwlrq surfhgxuh1 Vshfldo whvwv iru yrzhov/ frqvrqdqwv

dqg vhqwhqfhv uhfrjqlwlrq zdv fduulhg rxw wr dvvhvv txdo0

lw| ri ghvljqhg surfhvvru1 H{shulphqwv vkrz wkdw rswl0

pdo qxpehu ri fkdqqhov iru wklv v|vwhp lv hljkw1 Ixu0

wkhu lqfuhdvlqj qxpehu ri fkdqqhov gr qrw lpsuryh lq0

whooljlelolw| ri uhfrqvwuxfwhg vshhfk1 Kljk gl�huhqfhv lq
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Iljxuh 8= Vshfwurjudp ri d, wkh fohdq vshhfk> e, vshhfk
zlwk qrlvh dw dq lqsxw VQU ri 43 gE> f, uhvxowv diwhu
surfhvvlqj zlwk wkh v|vwhp iurp Ilj1 5

uhfrjqlwlrq udwh ehwzhhq wkh olvwhqhuv zdv revhuyhg lq
wkh h{shulphqw1
Wkh lq xhqfh ri txdqwl}dwlrq h�hfwv rq wxqdeoh �o0

whuv lq fdvh ri �{hg srlqw lpsohphqwdwlrq zdv ghulyhg
iru edqn ri frfkohdu �owhuv dqg dgdswlyh vshhfk hqkdqfh0
phqw surfhgxuh1 Frpsxwdwlrqv vkrz wkdw 49 elw uhsuh0
vhqwdwlrq ri wxqdeoh �owhuv frh!flhqwv hqvxuh pruh wkdq
:3 gE g|qdplf udqjh ri wkh �owhuv zkdw lv vx!flhqw iru
suhvhqwhg dssolfdwlrq1

7 Frqfoxvlrq

Frpsohwh vshhfk surfhvvlqj v|vwhp iru ghyhorsh
frfkohdu surwkhvlv zdv suhvhqwhg1 Hduo| whvwv vkrzq wkdw
edqn ri �owhuv ghvljqhg rq wkh edvlv ri wkh fuhdwhg prgho
lv �w iru ghvljq h!flhqw vshhfk surfhvvruv1 Wkhlu wxqlqj
surshuw| vlpsoli| dgmxvwlqj ri iuhtxhqf| fkdudfwhulvwlfv
ri surfhvvru lq lqglylgxdo fdvhv1 Whvw surfhgxuhv doorzv
wr suholplqdu| dvvhvv shuirupdqfh ri wkh surfhvvru1 Sur0
fhgxuh ri hqkdqfhphqw ri qrlv| dqg uhyhuehudqw vshhfk
doorzv wr rshudwh wkh v|vwhp lq dgyhuvh dfrxvwlfdo frqgl0
wlrqv1 Wkh pdlq dgyhqwxuh ri suhvhqwhg whfkqltxh lv odfn
ri vshhfk sdxvh ghwhfwlrq1 Wklv whfkqltxh gr qrw uhtxluh
uhihuhqfh fkdqqho dqg lq frqwudvw wr fodvvlfdo UDVWD
surfhvvlqj ri vshhfk fdq dgdsw wr gl�huhqw dfrxvwlfdo
hqylurqphqwv1 Orz glvwruwlrqv ri vshhfk pdnh wklv whfk0
qltxh xvhixo iru preloh frppxqlfdwlrq v|vwhpv1

Uhihuhqfhv

^4` K1 M1 PfGhuprww/ F1 P1 PfNd|/ dqg D1 H1 Ydqgdol/
�D qhz sruwdeoh vrxqg surfhvvru iru wkh xqlyhuvlw|

ri Phoerxuqh2Qxfohxv pxowlhohfwurgh frfkohdu lp0
sodqw�/ M1 Dfrxvw1 Vrf1 Dp1/ yro1 <4/ qr1 9/ ss1
669:�66:4/ 4<<51

^5` K1 Erjol dqg Q1 Gloolhu/ �Gljlwdo vshhfk surfhvvru
iru wkh qxfohxv 550fkdqqho frfkohdu lpsodqw�/ lq
Dqq1 Lqw1 Frqi1 Ri wkh LHHH Hqj1 Lq Phg1 dqg

Elro1 Vrf1/ XVD/ 4<<4/ yro1 46/ ss1 4<34�4<351

^6` K1 J1 Kluvk/ �Lqwhooljlelolw| lpsryhphqw ri qrlv|
vshhfk iru shrsoh zlwk frfkohdu lpsodqwv�/ lq Sur0

fhhglqjv ri wkh HVFD Zrunvkrs/ %Vshhfk Surfhvv0

lqj lq Dgyhuvh Frqglwlrqv%/ Fdqqhv/ Iudqnuhlfk/
4<<5/ ss1 <;�4361

^7` Z1 Zdq1 dqg D1 D1 Shwuryvn|/ �D wzr0

glphqvlrqdo qrqolqhdu frfkohdu prgho iru vshhfk

surfhvvlqj=uhvsrqvh wr sxuh wrqhv�/ lq Surfhhglqjv/

9wk Lqwhuqdwlrqdo Idvh 0 Frqjuhvv/ ]xulfk/ Vzlw}hu0

odqg/ 5<064 Mxo| 4<<5/ ss1 566�5691

^8` D1 Shwuryvn|/ �Wkh v|qwkhvlv ri kljk rughu gljlwdo
edqgsdvv �owhuv zlwk wxqdeoh fhqwhu iuhtxhqf| dqg
edqgzlgwk�/ lq YLLL Hxurs1 Vlj1 Surf1 Frqi1 +HX0
VLSFR <9,/ Wulhvwh/ Lwdo|/ 43046 Vhswhpehu 4<<9/
ss1 485:�48631

^9` W1 Krxwjdvw/ K1M1P1 Vwhhqhnhq/ dqg U1 Sorps/
�Suhglfwlqj vshhfk lqwhooljlelolw| lq urrpv iurp wkh
prgxodwlrq wudqvihu ixqfwlrq�/ Dfrxvwlfd/ yro1 79/
ss1 93�:5/ 4<;31

^:` K1 Khupdqvn|/ Q1 Prujdq/ dqg K1 J1 Kluvfk/

�Uhfrjqlwlrq ri vshhfk lq dgglwlyh dqg frqyrox0

wlrqdo qrlvh edvhg rq UDVWD vshfwudo surfhvvlqj�/

lq Surfhhglqjv ri LFDVVS0<6/ 4<<6/ ss1 LL�;6�;91

^;` K1 Khupdqvn| dqg Q1 Prujdq/ �UDVWD surfhvvlqj
ri vshhfk�/ LHHH Wudqvdfwlrq rq Vshhfk dqg Dxglr

Surfhvvlqj/ yro1 5/ qr1 7/ ss1 8;:�8;</ Rfwrehu 4<<71

^<` M1 Edv}xq dqg D1 Shwuryvn|/ �Vshhfk surfhvvru ds0
solfdeoh wr khdulqj survwkhvlv lq qrlvh dqg uhyhuehu0
dqw hqylurqphqw�/ lq ;wk Lqwhuqdwlrqdo V|psrvlxp

rq Vrxqg Hqjlqhhulqj dqg Pdvwhulqj/ LVVHP*<</

Jgdqvn/ Srodqg/ Vhswhpehu 3<044 4<<</ ss1 6:�751

^43` S1 S1 Ydlg|dqdwkdq/ Pxowludwh V|vwhpv dqg Ilo0

whu Edqnv/ fkdswhu 7/ ss1 458�467/ Suhqwlhfh Kdoo/
4<<61

^44` E1 V1 Zlovrq/ F1 F1 Ilqoh|/ G1 W1 Odzvrq/ U1 G1
Zroirug/ G1 N1 Hgglqjwrq/ dqg Z1 P1 Udelqrzlw}/

�Ehwwhu vshhfk uhfrjqlwlrq zlwk frfkohdu lpsodqw�/

Qdwxuh/ yro1 685/ ss1 569�56;/ 4; Mxo| 4<<41

^45` M1 Edv}xq dqg D1 Shwuryvn|/ �Ghvljq ri vshhfk
surfhvvru iru frfkohdu lpsodqwv dqg phwkrg ri lwv
whvwlqj�/ lq Surf1 ri wkh 4vw Uxvvldq Lqw1 Frqi1 Gljl0

wdo Vljqdo Surfhvvlqj dqg lwv Dssolfdwlrqv/ Prvfrz/

Uxvvld/ Mxqh 63 0 Mxo| 6 4<<;/ yro1 4/ ss1 4;4�4;<1


