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DEVWUDFW

Wkh gudzedfnv dqg dgydqwdjhv ri wkh zhoo nqrzq orfdo
vwdwlvwlf Ohh dqg Iurvw �owhu duh glvfxvvhg1 Wr dyrlg
wkh glvdgydqwdjhv ri wkhvh �owhuv dq lwhudwlyh surfh0
gxuh lv sursrvhg1 Wkh rxwsxwv ri wkh orfdo vwdwlvwlf
Ohh ru Iurvw �owhuv duh surfhvvhg e| ILU phgldq k|0
eulg +IPK, �owhu dv d vhfrqg lwhudwlrq1 Wklv surylghv
ehwwhu qrlvh vxssuhvvlrq dqg urexvwqhvv zlwk uhvshfw wr
vslnhv1 Vrph txdqwlwdwlyh dqdo|vlv ri wkh lwhudwlyh sur0
fhvvlqj dojrulwkpv lv shuiruphg1 Qxphulfdo vlpxodwlrq
dqg uhdo gdwd surfhvvlqj uhvxowv duh suhvhqwhg1
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D w|slfdo vlwxdwlrq iru pdq| lpdjlqj v|vwhpv lv wkdw
wkh rewdlqhg lpdjhv duh qrlv| rqhv dqg wkh qrlvh lv
qrw dozd|v Jdxvvldq dqg dgglwlyh1 Udwkhu riwhq wkh
pxowlsolfdwlyh qrlvh lv d grplqdqw idfwru ghjudglqj lp0
djh txdolw| ^4`/^5`1 Ixuwkhupruh/ lwv suredelolw| ghqvlw|
ixqfwlrq +s1g1i1, fdq eh qrq0Jdxvvldq1 Wklv kdsshqv
iru frkhuhqw lpdjlqj v|vwhpv olnh v|qwkhwlf dshuwxuh
udgdu +VDU, ru xowudvrxqg phglfdo lpdjlqj v|vwhpv1
Li wkh| xvh rqo| rqh orrn iru iruplqj wkh lpdjh ri wkh
vhqvhg remhfw +whuudlq, wkhq wkh s1g1i1 ri pxowlsolfdwlyh
qrlvh lv wkh Ud|ohljk ru wkh qhjdwlyh h{srqhqwldo gh0
shqglqj xsrq wkh idfw zkhwkhu wkh dpsolwxgh ru lqwhq0
vlw| ri vsdwldo glvwulexwlrq lv hvwlpdwhg ^6`1 Pruhryhu/
vslnhv fdq eh suhvhqw lq uhdo vfhqh lpdjhv dqg wklv lv
rqh pruh revwdfoh uhvwulfwlqj wkh dssolfdwlrq ri olqhdu
�owhuv iru lpdjh hqkdqfhphqw1

Wkh uhtxluhphqwv wr wkh �owhulqj dojrulwkpv wr eh
dssolhg lq wkh frqvlghuhg vlwxdwlrq duh udwkhu frqwud0
glfwru|1 Lw lv ghvludeoh vlpxowdqhrxvo| wr uhwdlq wkh
phdq ohyho ri krprjhqhrxv uhjlrqv ri wkh lpdjh/ wr
jhw kljk h!flhqf| lq pxowlsolfdwlyh qrlvh vxssuhvvlrq
dqg lq vslnh uhprydo dqg wr suhvhuyh hgjhv dqg �qh gh0
wdlov zhoo1 Pdq| nqrzq �owhuv vxfk dv vwdqgdug phgldq/
vljpd/ N qhduhvw qhljkeru/ fhqwhu zhljkwhg phgldq ^7`/
hwf1 idlo wr shuirup zhoo ehfdxvh ri gl�huhqw uhdvrqv1
Lq wkh fdvh ri vslnh devhqfh dq dssursuldwh wudgh0r� ri
surshuwlhv lv riwhq surylghg e| wkh orfdo vwdwlvwlf Ohh

dqg Iurvw �owhuv ^8`/^9`/^:`1 Krzhyhu/ erwk ri wkhp duh
vhqvlwlyh wr lpsxovlyh qrlvh1 Lq rxu sdshuv ^;`/^<` wkh
lwhudwlyh surfhgxuhv edvhg rq dssolfdwlrq ri wkh IPK
�owhu wr wkh rxwsxwv ri orfdo vwdwlvwlf Ohh ru Iurvw �o0
whuv duh sursrvhg dqg dqdo|}hg1 Wkh dssolfdwlrq ri wkh
IPK �owhu ^43` lv lqwhqghg rq surylglqj wkh urexvwqhvv
lq uhvshfw wr vslnhv1 Gxh wr wklv wkh lwhudwlyh surfhgxuh
surylghv dq h{fhoohqw frpelqdwlrq ri surshuwlhv ri wkh
�owhuv xvhg1

Wkh jrdo ri wklv sdshu lv wr rewdlq txdqwlwdwlyh hv0
wlpdwlrqv iru wkh h!flhqf| ri wkh sursrvhg �owhulqj do0
jrulwkpv1 Dqrwkhu sxusrvh lv wr frpsduh wkh shuiru0
pdqfh ri wkh frqvlghuhg lwhudwlyh surfhgxuhv ghshqglqj
xsrq wkh prgho ri pxowlsolfdwlyh qrlvh1 Wzr vl}hv ri
wkh vfdqqlqj zlqgrz dqg wkuhh w|shv ri pxowlsolfdwlyh
qrlvh glvwulexwlrqv duh frqvlghuhg1 Wkh sursrvhg sur0
fhgxuh lv whvwhg iru erwk vlpxodwhg duwl�fldo dqg uhdo
vfhqh lpdjhv1
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Khuh zh frqvlghu d jhqhudol}hg lpdjh2qrlvh prgho w|s0
lfdo iru frkhuhqw rqh0orrn lpdjlqj v|vwhpv dqg rwkhu
lpdjhv zlwk suhydlolqj lq xhqfh ri pxowlsolfdwlyh qrlvh1
Iru wklv prgho
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zkhuh j+l> m, lv wkh qrlv| lpdjh> �+l> m, ghqrwhv wkh pxo0
wlsolfdwlyh qrlvh +vshfnoh, fkdudfwhul}hg e| s1g1i1 �+�,
zlwk wkh phdq H i�+l> m,j @ 4 dqg wkh yduldqfh
Y du i�+l> m,j @ �5�> i+l> m, gh�qhv wkh wuxh lpdjh> Sd lv
wkh suredelolw| ri lpsxovlyh qrlvh> D+l> m, ghqrwhv wkh
dpsolwxgh ri d vslnh iru wkh lm0wk sl{ho1 Wkh lq xhqfh
ri dgglwlyh qrlvh lv xvxdoo| qhjohfwhg ehfdxvh lwv ydul0
dqfh lv hvvhqwldoo| ohvv wkdq wkh ydoxhv �5�i

5+l> m, iru
pdmrulw| ri lpdjh sl{hov1 Ghshqglqj xsrq wkh surfh0
gxuh ri lpdjh irupdwlrq wkh s1g1i1 ri pxowlsolfdwlyh



qrlvh fdq eh Ud|ohljk +�5� @ 3=5:6, ru rqh0vlgh h{sr0
qhqwldo +�5� @ 4, iru rqh0orrn lpdjlqj dqg udwkhu forvh
wr Jdxvvldq iru pdq| rwkhuv ^6`/ ^:`1 Wkh glvwulexwlrq ri
wkh vslnh dpsolwxgh D+l> m, fdq eh gl�huhqw ghshqglqj
xsrq wkh uhdvrqv wkh vslnhv duh ruljlqdwhg ^7`1

Wkh orfdo vwdwlvwlf Ohh dqg Iurvw �owhuv duh nqrzq
wr eh dprqj wkh ehvw hgjh2ghwdlo suhvhuylqj dojrulwkpv
exw wkh| gr qrw vdwlvi| doo wkh uhtxluhphqwv phqwlrqhg
deryh1 Lq idfw/ erwk ri wkhp duh orfdoo| dgdswlyh vriw0
vzlwfklqj dojrulwkpv edvhg rq wkh xvh ri orfdo yduldqfh
dv wkh dgdswdwlrq sdudphwhu1 Wkh rxwsxw ri wkh orfdo
vwdwlvwlf Ohh �owhu ^8` lv h{suhvvhg dv

|+l> m, @ jlm .
�5lm � jlm

5�5��
�5� . 4

�
�5lm

+j+l> m,� jlm, > +5,

zkhuh jlm / dqg �5lm duh wkh orfdo phdq dqg wkh orfdo
yduldqfh ri wkh fruuxswhg lpdjh durxqg wkh lm0wk sl{ho1
Iru wkh Iurvw �owhu ^9` wkh rxwsxw lpdjh lv rewdlqhg dv
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Wkh orfdo vwdwlvwlf Ohh �owhu fdq eh lpsohphqwhg udwkhu
hdvlo| gxh wr wkh dssolfdwlrq ri uhfxuvlyh surfhgxuhv ri
orfdo phdq dqg orfdo yduldqfh fdofxodwlrq1 Wkh vwdq0
gdug Iurvw �owhu lv pxfk pruh wlph frqvxplqj1 Krz0
hyhu/ lq rxu sdshu ^<` d kdug0vzlwfklqj prgl�fdwlrq lv
sursrvhg dqg lw lv vkrzq wkdw wkh surshuwlhv ri wklv
prgl�fdwlrq duh txlwh forvh wr wkh vwdqgdug Iurvw �o0
whu1

Dv lw lv vhhq iurp +5, dqg +6, iru wkh dssolfdwlrq ri
erwk �owhuv wkh suholplqdu| nqrzohgjh ri qrlvh yduldqfh
�5� lv uhtxluhg1 Exw wklv sdudphwhu fdq eh hvwlpdwhg/
iru lqvwdqfh/ iru vrph vhohfwhg krprjhqhrxv uhjlrq ri
wkh lpdjh1 Vrphwlphv lw lv d sulrul nqrzq ehfdxvh lw
ghshqgv xsrq wkh rshudwlrq sulqflsohv ri wkh lpdjlqj
v|vwhp1 Wkdw lv zk| wkh frqvlghuhg �owhuv fdq eh ds0
solhg wr surfhvvlqj ri lpdjhv zlwk gl�huhqw s1g1i1v ri
pxowlsolfdwlyh qrlvh1 Wklv lv dq lpsruwdqw dgydqwdjh
ri wkhvh �owhuv1

Dqrwkhu xvhixo surshuw| ri erwk wkh orfdo vwdwlvwlf
Ohh dqg Iurvw �owhuv lv wkdw iru krprjhqhrxv uhjlrqv ri
wkh rxwsxw lpdjh wkh s1g1i1 ri wkh uhvlgxdo  xfwxdwlrq
ehfrphv forvh wr Jdxvvldq luuhvshfwlyh wr wkh s1g1i1 ri
vshfnoh1 Wklv vwdwhphqw lv ydolg li wkh vslnhv duh devhqw
lq wkh vfdqqlqj zlqgrz1 Wkh skhqrphqrq ri wkh s1g1i
wudqvirupdwlrq fdq eh wuhdwhg e| wkh fhqwudo olplw wkh0
ruhp ehfdxvh erwk orfdo vwdwlvwlf Ohh dqg Iurvw �owhuv

shuirup vlploduo| dv wkh phdq �owhu lq krprjhqhrxv
uhjlrqv ri lpdjh exw zlwk ohvv h!flhqf| ri qrlvh vxs0
suhvvlrq1 Iru wkh vdph uhdvrq wkh phdq ohyho lv uhwdlqhg
zhoo hqrxjk1 Wkxv/ lw lv ghvludeoh wr lpsuryh wkh qrlvh
vxssuhvvlrq h!flhqf| ri erwk �owhuv1 Krzhyhu/ vslnhv
uhpdlq ehfdxvh erwk �owhuv �frqvlghu� wkhp olnh hgjhv
ru �qh ghwdlov1 Wklv lv wkh pdlq gudzedfn ri wkh xvh ri
wkh orfdo vwdwlvwlf Ohh dqg Iurvw �owhuv1
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Wdnlqj lqwr dffrxqw wkh diruhphqwlrqhg gudzedfnv ri
wkh orfdo vwdwlvwlf Ohh dqg Iurvw �owhuv zh kdyh sur0
srvhg ^;`/^<` wr dsso| wkh IPK �owhu wr wkhlu rxwsxwv1
Wkh fruuhvsrqglqj lwhudwlyh surfhgxuhv duh ghqrwhg dv
Ohh.IPK dqg Iurvw.IPK/ uhvshfwlyho|1 Wkh prvw
dssursuldwh yhuvlrq ri ILU phgldq k|eulg �owhu lv 6OK.
+8{8 zlqgrz vl}h, ^43` ehfdxvh lw lv deoh wr suhvhuyh
hgjhv dqg �qh ghwdlov ri doprvw duelwudu| rulhqwdwlrq1
Ehvlghv/ lw srvvhvvhv urexvw surshuwlhv dssursuldwh iru
pdq| sudfwlfdo vlwxdwlrqv1

Iru krprjhqhrxv uhjlrqv ri wkh rewdlqhg suholpl0
qdu| rxwsxw lpdjh wkh dssolfdwlrq ri IPK �owhu +shu0
iruplqj zhoo iru Jdxvvldq dqg pl{hg Jdxvvldq.
lpsxovlyh qrlvh, uhvxowv lq vslnh holplqdwlrq dqg dg0
glwlrqdo qrlvh uhgxfwlrq1 Dv lw lv nqrzq/ wkh ghjuhh ri
qrlvh vxssuhvvlrq iru doprvw dq| �owhu zlwk jlyhq vfdq0
qlqj zlqgrz vl}h ghshqgv xsrq wkh fruuhodwlrq surs0
huwlhv ri qrlvh1 Vr zh h{sorlwhg wkh vsdwldo fruuhodwlrq
ixqfwlrqv iru wkh krprjhqhrxv uhjlrqv ri rxwsxw lp0
djhv diwhu wkh dssolfdwlrq ri wkh orfdo vwdwlvwlf Ohh dqg
Iurvw �owhuv dv zhoo dv ri wkh phdq �owhu +iru frpsdu0
lvrq sxusrvhv,1 Zh dvvxph khuh wkdw iru wkh lqlwldo
whvw lpdjhv wkh pxowlsolfdwlyh qrlvh zdv vxssrvhg wr
eh vsdwldoo| lqghshqghqw1 Wkh vfdqqlqj zlqgrz vl}h
iru doo �owhuv zdv :{: sl{hov1 Wkh furvv0vhfwlrqv ri 50
G dxwrfruuhodwlrq ixqfwlrq duh suhvhqwhg lq Iljxuh 4
iru +d, Jdxvvldq/ +e, Ud|ohljk/ dqg +f, qhjdwlyh h{sr0
qhqwldo s1g1i1/ uhvshfwlyho|1 Wkh yhuwlfdo dqg krul}rqwdo
furvv0vhfwlrqv sudfwlfdoo| frlqflgh1

Lw lv fohduo| vhhq iurp Iljxuh 4 wkdw wkh zlgwk ri
wkh pdlq oreh ri wkh furvv0fruuhodwlrq ixqfwlrq lv plql0
pdo li wkh orfdo vwdwlvwlf Ohh �owhu lv dssolhg1 Wkhq wkh
Iurvw dqg/ �qdoo|/ wkh phdq �owhu iroorzv1 Wklv shuplwv
wr h{shfw wkdw iru wkh orfdo vwdwlvwlf Ohh �owhu wkh vh0
txhqwldo dssolfdwlrq ri IPK �owhu wr lwv rxwsxw vkrxog
uhvxow lq ehwwhu dgglwlrqdo qrlvh vxssuhvvlrq wkdq li wkh
Iurvw �owhu lv xvhg dw wkh �uvw vwdjh1

Dv lw lv nqrzq/ wkh IPK �owhu suhvhuyhv hgjhv dqg
�qh ghwdlov zhoo hqrxjk1 Wkxv/ zh h{shfw wkdw lwv lwhu0
dwlyh dssolfdwlrq wr wkh rxwsxwv ri orfdo vwdwlvwlf Ohh ru
Iurvw �owhuv vkrxog qrw uhvxow lq dgglwlrqdo xqghvludeoh
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Iljxuh 4= Krul}rqwdo furvv0vhfwlrqv ri wkh vsdwldo fru0
uhodwlrq ixqfwlrqv diwhu �owhulqj= +d, Jdxvvldq> +e,
Ud|ohljk> +f, h{srqhqwldo s1g1i1v ri pxowlsolfdwlyh qrlvh1

vphdulqj ri hgjhv dqg �qh ghwdlov1 Wkhuhiruh/ doo wkh
pdlq uhtxluhphqwv wr lpdjh surfhvvlqj dojrulwkpv duh
vdwlv�hg1 Rqh ri wkh pdlq dgydqwdjhv ri wkh sursrvhg
lwhudwlyh surfhgxuh ri lpdjh surfhvvlqj lv wkdw lw fdq
eh dssolhg wr gdwd lqlwldoo| fruuxswhg e| gl�huhqw nlqgv
ri qrlvh +l1h1/ zlwk v|pphwulfdo dqg qrq0v|pphwulfdo
s1g1i1v/ zkhq vslnhv duh suhvhqw ru devhqw,1
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Wkh qxphulfdo vlpxodwlrqv zhuh shuiruphg iru dq du0
wl�fldo whvw lpdjh +lw lv vkrzq lq Iljxuh 5, frqwdlqlqj
krprjhqhrxv uhjlrqv/ ghwdlov zlwk gl�huhqw frqwudvwv
dqg frq�jxudwlrqv/ dqg odujh vl}h remhfwv kdylqj ydul0
rxv frqwudvwv zlwk uhvshfw wr edfnjurxqg1 Wkh shuiru0
pdqfh ri wkh lpdjh �owhulqj dojrulwkpv fdq eh fkdu0
dfwhul}hg e| d vhw ri fkdudfwhulvwlf �jxuhv hydoxdwhg
txdqwlwdwlyho| iru gl�huhqw duhdv ri wkh whvw lpdjh1 Dv
lq ^<` zh fdofxodwhg UPVH ydoxhv �k/ �h/ dqg �g lq wkh
iroorzlqj zd|
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Iljxuh 5= Whvw lpdjh prgho1
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zkhuh k/ h/ dqg t duh wkh vhwv ri sl{hov ehorqjlqj
wr krprjhqhrxv edfnjurxqg +k,/ hgjhv +h, dqg ghwdlov
+g, dqg wkhlu qhljkerukrrgv frqwdlqlqj Ok/ Oh/ dqg Og

sl{hov/ uhvshfwlyho|1 Vr wkhvh sdudphwhuv ghvfuleh wkh
pdlq surshuwlhv ri wkh frqvlghuhg �owhuv1 Wkh qxphu0
lfdo vlpxodwlrq uhvxowv duh jlyhq lq Wdeohv 4/ 5/ dqg 6
iru wkuhh s1g1i1v ri pxowlsolfdwlyh qrlvh +iru Jdxvvldq
qrlvh �5� zdv htxdo wr 3136,1 Wkh| kdyh ehhq rewdlqhg
iru wkh duwl�fldo whvw lpdjh iru wkh fdvhv ri vslnh de0
vhqfh +S

d
@ 3=33, dqg suhvhqfh +S

d
@ 3=34,1 Wkh

�Vdow0dqg0shsshu� prgho ri lpsxovlyh qrlvh zdv xvhg
^7`1 Wkh gdwd iru lqlwldo lpdjhv +ghqrwhg lq wkh wdeohv
dv �Qrqh�, duh suhvhqwhg lq rughu wr d, jlyh wkh lqlwldo
UPVH ydoxhv �k/ �h/ dqg �g> e, vkrz wkdw wkh vwdq0
gdug Ohh dqg Iurvw �owhuv duh qrw urexvw> f, lqglfdwh
wkh ohyho ri vslnh lq xhqfh1

Wkh qxphulfdo vlpxodwlrq uhvxowv suryh wkh dvvxps0
wlrqv phqwlrqhg deryh1 Lw lv vhhq wkdw wkh vhtxhq0
wldo dssolfdwlrq ri IPK �owhu surylghv urexvwqhvv zlwk
uhvshfw wr vslnhv +UPVH ydoxhv udglfdoo| ghfuhdvh,/
hgjh2ghwdlo suhvhuydwlrq surshuwlhv gr qrw ehfrph zruvh
+�h dqg �g ydoxhv ehfrph ohvv ru uhpdlq doprvw wkh
vdph,/ dqg dgglwlrqdo qrlvh uhgxfwlrq lq krprjhqhrxv
uhjlrqv lv dozd|v revhuyhg dqg lw lv hvvhqwldo +�k uh0
gxfhv,1

Dqrwkhu vhw ri frqfoxvlrqv dqg uhfrpphqgdwlrqv uh0
vxowlqj iurp wkh rewdlqhg gdwd dqdo|vlv duh wkh iroorz0
lqj=

41 Iru Jdxvvldq qrlvh lw lv ehwwhu wr xvh wkh Iurvw
�owhu dw wkh suholplqdu| vwdjh1 Lq wklv fdvh wkh lwhudwlyh



Wdeoh 4= Wkh qxphulfdo vlpxodwlrq uhvxowv iru Jdxvvldq
s1g1i1 ri pxowlsolfdwlyh qrlvh1

Ilowhu Zlwkrxw 5qg lwhudw1 Zlwk 5qg lwhudw1
�k �h �g �k �h �g

Sd @ 3=33

Qrqh 8=5; :=78 8=;7 � � �

Iurvw 8{8 4=94 8=8: 6=<4 4=59 7=84 6=;6

Ohh 8{8 5=;5 8=:4 7=54 4=:< 7=<7 7=55

Iurvw :{: 4=43 8=45 6=:8 3=<9 7=83 7=33

Ohh :{: 5=:< 8=;9 7=6; 4=9: 8=45 7=74

Sd @ 3=34

Qrqh 48=93 4:=:7 4:=99 � � �

Iurvw 8{8 47=:< 4:=44 4:=49 4=96 7=;: 7=3<

Ohh 8{8 47=5; 49=4; 49=74 5=3: 8=49 7=73

Iurvw :{: 47=:: 4:=34 4:=48 4=95 7=<5 7=59

Ohh :{: 47=53 49=38 49=67 5=46 8=64 7=8:

Wdeoh 5= Wkh qxphulfdo vlpxodwlrq uhvxowv iru Ud|ohljk
s1g1i1 ri pxowlsolfdwlyh qrlvh1

Ilowhu Zlwkrxw 5qg lwhudw1 Zlwk 5qg lwhudw1
�k �h �g �k �h �g

Sd @ 3=33

Qrqh 43=79 5;=5< 4:=; � � �

Iurvw 8{8 6=3; 48=<; 45=< 5=77 46=:9 44=9;

Ohh 8{8 5=<6 48=:: 44=; 5=5; 47=;7 45=97

Iurvw :{: 5=3: 47=78 45=3 4=;7 46=:3 44=::

Ohh :{: 5=76 49=99 45=8 4=;3 48=;7 46=75

Sd @ 3=34

Qrqh 4;=6< 64=<< 57=9 � � �

Iurvw 8{8 48=:3 53=8< 54=7 5=<3 46=<8 44=9;

Ohh 8{8 44=7< 4;=63 49=< 5=9< 47=;5 45=:4

Iurvw :{: 47=<: 4:=9; 4<=< 5=;: 46=;8 44=<;

Ohh :{: 44=4< 4;=;: 4:=5 5=7; 48=:4 46=73

Wdeoh 6= Wkh qxphulfdo vlpxodwlrq uhvxowv iru rqh0vlgh
h{srqhqwldo s1g1i1 ri pxowlsolfdwlyh qrlvh1

Ilowhu Zlwkrxw 5qg lwhudw1 Zlwk 5qg lwhudw1
�k �h �g �k �h �g

Sd @ 3=33

Qrqh <=9: 78=45 58=< � � �

Iurvw 8{8 5=<3 53=46 49=4 5=4; 4;=;6 47=8;

Ohh 8{8 5=68 53=38 47=; 4=<8 53=36 49=3:

Iurvw :{: 4=<: 4<=37 48=7 4=:4 4;=<4 47=:3

Ohh :{: 4=;; 54=3; 48=; 4=88 54=4: 4:=77

Sd @ 3=34

Qrqh 48=:9 55=69 55=9 � � �

Iurvw 8{8 4;=85 7:=93 64=8 5=97 4;=;9 47=:7

Ohh 8{8 :=:8 53=8; 49=; 5=93 4<=<< 49=57

Iurvw :{: 47=6; 53=74 53=7 5=8; 4;=<5 47=;;

Ohh :{: :=74 54=85 4:=9 5=37 54=3; 4:=77

surfhgxuh surylghv ehwwhu qrlvh vxssuhvvlrq h!flhqf|
wkdq li wkh orfdo vwdwlvwlf Ohh �owhu lv dssolhg1 Wkh gli0
ihuhqfh lv hvshfldoo| reylrxv lq wkh fdvh ri :{: vfdqqlqj
zlqgrz ri wkh �owhu dssolhg dw wkh �uvw vwdjh1 Ehvlghv/
wkh surfhgxuh Iurvw.IPK hqvxuhv ehwwhu ghwdlo suhvhu0
ydwlrq wkdq Ohh.IPK1

51 Iru Ud|ohljk dqg qhjdwlyh h{srqhqwldo glvwul0
exwlrqv ri vshfnoh wkh lwhudwlyh surfhgxuh Iurvw.IPK
hqvxuhv d olwwoh elw ehwwhu hgjh2ghwdlo suhvhuydwlrq exw
srruhu qrlvh vxssuhvvlrq h!flhqf| lq frpsdulvrq zlwk
Ohh.IPK1

61 Lq wkh fdvhv ri vslnh suhvhqfh lw lv vxjjhvwhg
wr xvh wkh orfdo vwdwlvwlf Ohh �owhu dw wkh �uvw vwdjh
iru Ud|ohljk dqg qhjdwlyh h{srqhqwldo s1g1i1v ehfdxvh
wklv yduldqw surylghv ehwwhu urexvwqhvv zlwk uhvshfw wr
vslnhv1 Lq wkh fdvh ri Jdxvvldq qrlvh dqg vslnh suhvhqfh
wkh vlwxdwlrq lv rssrvlwh1

71 Erwk lwhudwlyh surfhgxuhv shuirup zhoo hqrxjk
rqo| lq fdvhv ri udwkhu orz suredelolw| ri vslnhv � qrw
juhdwhu wkdq 3=34 = = = 3=351 Hyhq lq wklv fdvh wkh UPVH
ydoxhv udslgo| lqfuhdvh zlwk wkh jurzwk ri Sd1 Wklv idfw
lv h{sodlqhg e| uhodwlyho| srru urexvwqhvv ihdwxuhv ri
ILU phgldq k|eulg �owhu dssolhg dw wkh vhfrqg vwdjh1
Lq wkh fdvhv ri odujhu suredelolwlhv ri lpsxovlyh qrlvh
pruh urexvw qrqolqhdu �owhuv/ l1h1/ 6{6 vwdqgdug ph0
gldq/ fdq eh xvhg dw wkh vhfrqg vwdjh1 Exw wkh ghwdlo
suhvhuydwlrq surshuwlhv ri wkh fruuhvsrqglqj lwhudwlyh
�owhulqj dojrulwkp fdq wkhq ehfrph zruvh1

81 Wkh qrlvh vxssuhvvlrq h!flhqf| ri erwk surfh0
gxuhv dssur{lpdwhv +lq fdvh ri vslnh devhqfh, wkh rqh
ri wkh phdq �owhu zlwk wkh vdph vfdqqlqj zlqgrz vl}h
� wkh gl�huhqfh lq wkh yduldqfhv ri wkh uhpdlqhg  xfwx0
dwlrqv iru wkh krprjhqhrxv uhjlrqv ri wkh lpdjh lv qrw
odujh iru doo frqvlghuhg glvwulexwlrqv1

91 Lw lv uhdvrqdeoh wr xvh wkh Iurvw dqg wkh or0
fdo vwdwlvwlf Ohh �owhuv kdylqj odujhu vfdqqlqj zlqgrz
+:{:, wkdq wkh ILU phgldq k|eulg +8{8, �owhu1 Lq wklv
fdvh wkh ghwdlo2hgjh suhvhuydwlrq surshuwlhv ri wkh lw0
hudwlyh surfhgxuh uhpdlq sudfwlfdoo| wkh vdph dv zkhq
8{8 vfdqqlqj zlqgrzv duh xvhg dw wkh �uvw vwdjh exw
wkh h!flhqf| ri pxowlsolfdwlyh qrlvh vxssuhvvlrq lv hv0
vhqwldoo| lpsuryhg1

Wkh sursrvhg lwhudwlyh dojrulwkpv kdyh ehhq dovr
whvwhg iru uhdo udgdu lpdjhv dqg wkh rewdlqhg uhvxowv
frq�uphg wkhlu h!flhqf|1 Lq rughu wr looxvwudwh wklv zh
suhvhqw wzr �jxuhv1 Lq Iljxuh 6 wkh uhdo VDU lpdjh
lv ghslfwhg1 Lw zdv rewdlqhg e| dq dlueruqh v|vwhp ri
wkh Lqvwlwxwh ri Udglrsk|vlfv dqg Hohfwurqlfv ri Xnud0
qldq Dfdghp| ri Vflhqfh1 Wkh lpdjh diwhu vhtxhqwldo
dssolfdwlrq ri wkh Iurvw �owhu dqg wkh IPK �owhu lv suh0
vhqwhg lq Iljxuh 71 Lw lv vhhq wkdw wkh qrlvh lv hvvhqwldoo|
vxssuhvvhg diwhu surfhvvlqj1



Iljxuh 6= D VDU lpdjh1

81 FRQFOXVLRQV

Wzr lwhudwlyh whfkqltxhv wr surfhvv lpdjhv fruuxswhg
e| pxowlsolfdwlyh qrlvh dqg vslnhv duh frqvlghuhg dqg
frpsduhg txdqwlwdwlyho|1 Lw lv vkrzq wkdw erwk ri wkhp
duh h!flhqw zkhq wkh suredelolw| ri vslnhv lv vpdoo +ru
wkh| duh devhqw,1 Wkh vhohfwlrq ehwzhhq wkh wzr frqvlg0
huhg surfhgxuhv ghshqgv xsrq wkh sulrulw| ri uhtxluh0
phqwv ri wkh �owhulqj dojrulwkp dv zhoo dv wkh pxowl0
solfdwlyh qrlvh glvwulexwlrq1 Wkh lwhudwlyh surfhgxuhv
kdyh ehhq vxffhvvixoo| whvwhg iru uhdo udgdu lpdjhv1
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