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Devwudfw

4 Lqwurgxfwlrq

Lq d vwulnlqj glvsod| ri lqvljkw/ Pr�dww v|qwkhvl}hg dq h{dpsoh ri d 6 glphq0
vlrqdo  rz wkdw h{klelwv wkrvh ihdwxuhv ri vwuhwfklqj/ wzlvwlqj dqg iroglqj +VWI
iru vkruw, ri yhfwru olqhv zklfk duh wkrxjkw wr eh hvvhqwldo sduwv ri wkh %idvw
g|qdpr% sureohp ^ Pr�dww 4<;8 `1 Dw wkdw wlph kh vxjjhvwhg wkdw wkh vroxwlrq
pljkw h{klelw fkdrwlf ehkdylru1 Lq 4<;< dw wkh Fdpeulgjh LXWDP frqihuhqfh
rq Wrsrorj| lq Ioxlg Phfkdqlfv/ Ed|hu/ Pr�dww dqg Qh} suhvhqwhg d qxphulfdo
vwxg| ri d yhuvlrq ri wklv %VWI%  rz wkdw lqglfdwhg wkdw Odjudqjldq wxuexohqfh/
ru fkdrv/ ri d ydulhw| %gl�huhqw iurp wkdw ri wkh DEF  rz% zdv frqwdlqhg zlwklq
d erxqghg vroxwlrq vhw ri  rz wudmhfwrulhv ^Ed|hu 4<;<`1 D odwhu sxeolfdwlrq gh0
yhorshg pruh ghwdlohg ihdwxuhv ri wklv  rz dv ghgxfhg iurp qxphulfdo dqdo|vlv
^Pr�dww 4<<3`1

Dw wkh 4<;< LXWDP frqihuhqfh lw zdv uhdol}hg e| wkh suhvhqw dxwkru wkdw wkh
VWI  rz zdv d prgl�fdwlrq ri rqh ri d vhw ri dqdo|wlf forvhg irup vroxwlrqv wr
wkh Qdylhu0Vwrnhv htxdwlrqv lq d urwdwlqj iudph ri uhihuhqfh irxqg e| wkh suhvhqw
dxwkru zkloh vwxg|lqj wkh h�hfwv ri wrsrorjlfdo wruvlrq lq hyroxwlrqdu| v|vwhpv1
^Nlhkq 4<;;`1 Wkh sduwlfxodu vroxwlrq ri lqwhuhvw wr wkh suhvhqw duwlfoh frxog
eh sxw lq fruuhvsrqghqfh zlwk wkrvh yhfwru �hogv wkdw jhqhudwh d vdggoh0qrgh
Krsi elixufdwlrq/ dv fodvvl�hg e| Odqjirug ^Odqjirug 4<;:`1 Lq rwkhuzrugv/
lw zdv ghprqvwudwhg wkdw wkhuh h{lvw forvhg irup yhfwru �hog vroxwlrq wr wkh
Qdylhu0Vwrnhv htxdwlrqv zklfk zloo h{klelw d Krsi elixufdwlrq1 Wkh h{lvwhqfh
ri vxfk d elixufwlrq kdv ehhq vxevxphg suhylrxvo| rq wkh edvlv ri qxphufldo
dqdo|vlv ri wuxqfdwhg ruwkrjrqdo h{sdqvlrqv iru wkh yhfwru �hog vroxwlrqv wr wkh
Qdylhu0Vwrnhv htxdwlrqv1
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Dw wkh vdph frqihuhqfh/ wkh suhvhqw dxwkru dovr r�huhg wkh wkhvlv wkdw d fr0
khuhqw vwuxfwxuh lq d  xlg vkrxog eh gh�qhg dv d frqqhfwhg frpsdfw ghirupdeoh
grpdlq ri frqvwdqw wrsrorjlfdo surshuwlhv ^Nlhkq 4<;<e`1 Khuhlq wkdw lghd lv
h{whqghg wr glvsod| d wrsrorjlfdo skdvh fkdqjh lq d frpsdfw grpdlq ri g|qdp0
lfdo ruelwv1 D eulhi uhsruw ri wklv zrun zdv suhvhqwhg dw wkh Shupe0Prvfrz
frqihuhqfh lq 4<<31 Lq wklv duwlfoh/ pruh ghwdlo derxw wkh dqdo|wlf phwkrg lv
suhvhqwhg1 Wkh phwkrg qrw rqo| uhsolfdwhv wkh lpsruwdqw ihdwxuhv jhqhudwhg
e| wkh qxphulfdo dqdo|vlv ri Pr�dww/ exw dovr shuplwv dq dqdo|vlv wr eh pdgh
ri wkh wrsrorjlfdo skdvh wudqvirupdwlrq dvvrfldwhg zlwk wkh Krsi elixufdwlrq/ d
uhvxow kdug wr h{wudfw iurp wkh qxphulfdo dqdo|vlv1

Wkh Vdggoh Qrgh Krsi/ frpsuhvvleoh/ VWI  rz wr eh vwxglhg khuhlq lv jlyhq
e| wkh yhorflw| �hog/ Y @ ^x> y> z`/ zkhuh

x @ +F �U, { } �
| +4,

y @ F | } .
{

z @ �I .G }5 .U W {5@+G � F,� W +{5 . |5,=

Wkh shuwxuedwlrq sdudphwhu lv U/ dqg 
 uhsuhvhqwv wkh dpelhqw urwdwlrq
derxw wkh } d{lv1 Wkh shuwxuedwlrq sdudphwhu lv d phdvxuh ri wkh skdvh dv|pph0
wu| ri wkh urwdwlrqdo prwlrq/ dqg ohdgv wr skdvh iroglqj ru uhwurjudgh ehkdylru1
Wkh phdq  rz sdudphwhu lv I 1 Wkh yhfwru �hog jlyhq e| +4, lv d shuwxuedwlrq
ri rqh hohphqw ri dq htxlydohqfh fodvv ri vroxwlrqv wr wkh Qdylhu0Vwrnhv htxd0
wlrqv zklfk kdyh erxqghg grpdlqv ri wudmhfwrulhv wkdw pd| eh hpehgghg lq
hqylurqphqwdo  rzv ri gl�huhqw wrsrorj|1 Dv wkh sdudphwhuv/ I / ri wkh  rz +4,
duh fkdqjhg/ wruvlrqdo ghihfwv dqg frpsdfw grpdlqv ri uh0hqwudqw  rz fdq eh
fuhdwhg zlwklq wkh rqfh xqlgluhfwlrqdo  rz ^Nlhkq/ 4<<3e`1 Khuhlq/ d wrsrorjl0
fdo skdvh wudqvlwlrq lv ghvfulehg zlwklq wkh ghihfw grpdlq gxh wr d sdudphwulf
shuwxedwlrq/ U1

5 Ihdwxuhv ri wkh shuwxuehg vdggoh qrgh Krsi

elixufdwlrq1

Ruglqdulo| iru dssursuldwh fkrlfhv ri lqlwldo frqglwlrqv dqg  rz sdudphwhuv/ wkh
vroxwlrq wudmhfwrulhv wr +4, h{whqg wr lq�qlw|1 Wkh hqwluh grpdlq frqvlvwv ri rshq
wudmhfwrulhv1 Krzhyhu iru fhuwdlq ydoxhv ri wkh lqlwldo frqglwlrqv dqg sdudphwhuv/
ghihfw grpdlqv ri erxqghg wrsrorj| zloo h{lvw1 Wkh vroxwlrq wudmhfwrulhv kdyh d
erxqg li d frqyh{ ixqfwlrq/ �/fdq eh irxqg vxfk wkdw

Y � judg � @ � �> +5,

Y� judg � � ijudg +Y �Y,@5,�Y. +Y �Y, fxuo Y ? 3 +6,

Wkh �uvw frqglwlrq lqvxuhv wkdw wkh vwuhdpolqhv duh wdqjhqwldo wr wkh erxqglqj
vxuidfh/ � @ 3/ dqg wkh vhfrqg frqglwlrq lqvxuhv wkdw wkh vwuhdpolqh lv uh hfwhg
e| wkh erxqglqj vxuidfh1 Wkh vxuidfh lv gh�qhg prg �{hg srlqwv1 Lw vkrxog eh
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qrwhg wkdw Htxdwlrq +5, lqglfdwhv wkdw wkh erxqglqj vhw lv d frqirupdo lqyduldqw
ri wkh  rz1

Iru wkh gl�huhqwldo v|vwhp jryhuqhg e| +4,/ d wuldo erxqglqj vxuidfh zloo eh
jlyhq e| wkh hoolsvrlg ixqfwlrq/

� @ d{5 . e|5 . f}5 � i> +7,

zkhuh iru vlpsolflw|/ d frqvwudlqw ri urwdwlrqdo v|pphwu| lv dvvxphg/ vxfk wkdw
d @ e1 Gluhfw frpsxwdwlrq uhyhdov wkdw wkh erxqglqj hoolsvrlg lv lqghshqghqw
iurp wkh shuwxuedwlrq sdudphwhu/ U/ li wkh reodwhqhvv udwlr lv frqvwudlqhg e|
wkh htxdwlrq/

+d@f, @ W@+G � F,= +8,

Lw iroorzv wkdw iru wkh yhfwru �hog jlyhq e| +4, wkdw

d @ WG@+G� F,> f @ G> i @ I= +9,

Wkh ixqfwlrq/

�+{> |> }, @ WG@+G� F,+{5 . |5, .G }5 � I @ 3> +:,

lv dq hqyhorsh vroxwlrq wr wkh uh0hqwudqw grpdlq ri wudmhfwrulhv/ dqg �+{> |> }, @
3 lv d erxqglqj vxuidfh ixqfwlrq zklfk lv d �uvw lqwhjudo ri wkh  rz1 Vshfldo0
l}dwlrq ri wkh frqvwdqwv fdq irufh d vskhulfdo hqyhorsh1 D w|slfdo qxphulfdo
vroxwlrq wr htxdwlrq +4, zklfk ghprqvwudwhv wkh erxqglqj hoolsvrlg dqg wkh wru0
vlrqdo ruelwv lv suhvhqwhg lq Iljxuh 41 Wkhvh erxqghg ruelwv fdq eh hpehgghg
lq dq luurwdwlrqdo  rz1

Iljxuh 4= 3 ? U ? 5G Wrulrgdo skdvh

Iljxuh 4 glvsod|v d w|slfdo qxphulfdo vroxwlrq wr wkh gl�huhqwldo v|vwhp1
Wkh vwhdg|  rz lv iurp ohiw wr uljkw dqg vzluov derxw wkh wruvlrqdo hoolsvrlg1 D

6



vlqjoh vwuhdpolqh lv glvsod|hg iru dq lqlwldo frqglwlrq wkdw glvsod|v wkh olplwv ri
wkh erxqglqj hoolsvrlg1 Wklv wruvlrqdo ghihfw fdq eh hpehgghg lq luurwdwlrqdo
 rz zlwk vzluo1 Wkh  rz sdudphwhuv kdyh ehhq dgmxvwhg vxfk wkdw d erxqghg
uhhqwudqw grpdlq h{lvwv1

D vnhwfk ri wkh erxqglqj hoolsvrlg lv jlyhq lq Iljxuh 51

Iljxuh 5= Erxqglqj Hoolsvrlg dqg Krsi }sodqh Hoolsvh

Iljxuh 5 glvsod|v wkh erxqglqj hoolsvrlg �+{> |> }, @ WG@+G�F,+{5.|5,.
G }5�I @ 3> dqg wkh }@3 sodqh hoolsvh i�I.W +{5.|5,.+UW@+G�F,,{5j @
3 iru wkh vdggoh0qrgh Krsi VWI  rz jlyhq e| htxdwlrq +4,1 Wkh vkdsh ri
wkh erxqglqj hoolsvrlg fdq eh pdgh reodwh/ vskhulfdo ru surodwh e| dssursuldwh
fkrlfhv ri wkh frqvwdqwv1 Wkh grpdlq ri erxqghg vroxwlrq h{lvwv zkhq wkh  rz
sdudphwhuv duh vxfk wkdw +:, kdv uhdo vroxwlrqv1 Lw lv dssduhqw wkdw zkhq
wkh dujxphqw ri {pd{ ehfrphv qhjdwlyh/ wkh erxqglqj hoolsvrlg ydqlvkhv1 Wkh
ydoxh ri {pd{ ghwhuplqhv wkh %rughu sdudphwhu%/ ru wkh frkhuhqfh ohqjwk ri
wkh wrsrorjlfdo ghihfw1 Lw zloo eh dvvxphg iru vlpsolflw| wkdw G>I / dqg W duh
srvlwlyh1 Khqfh/ wkh hqyhorslqj vxuidfh ydqlvkhv zkhq G� F jrhv wr }hur1

Zkhq wkh dgglwlrqdo frqvwudlqw ri }hur glyhujhqfh lv dovr lpsrvhg rq wkh
 rz jlyhq e| +4,/ wkhq

F @ U@5�G> +;,

dqg lw iroorzv wkdw wkh pd{lpxp ydoxh ri U lv htxdo wr 7G1 Wkh vroxwlrq
wudmhfwrulhv ehfrph xqerxqghg iru doo lqlwldo frqglwlrqv zkhq U A 7G1 Wkh
vwuhdpolqhv ri wkh vdggoh0qrgh Krsi  rz/ iru fhuwdlq ydoxhv ri wkh sdudphwhuv/
zloo frqyhujh wr d vhw ri +60yroxph, phdvxuh }hur/ exw vxfk d vhw qhhg qrw eh ri
glphqvlrq }hur1 Lw lv uhpdundeoh wkdw zkhq glyY @ 3/ wkh vwuhdpolqhv iru wkh
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shuwxuehg vdggoh0qrgh Krsi  rz irup d vhw ri 60phdvxuh }hur iru U ? 5G/ dqg
olh rq d wrulrgdo vxuidfh zlwk wkh }0d{lv iruplqj wkh srodu d{lv ri wkh wruxv1 Wkh
�{hg srlqwv ri wkh  rz duh dw }5 @ +I@G,> dqg dq hoolsvh ri Krsi shulrglflw|
h{lvwv lq wkh } @ 3 sodqh1 Wkh Krsi hoolsvh lv d srlqw vhw ri }hur kholflw| ghqvlw|1
Wkh  rz wudmhfwrulhv xvh wkh Krsi hoolsvh dv d jxlglqj fhqwhu iru wkhlu kholfdo
ruelwv1 Wkh pdmru dqg plqru udgll ri wkh }0sodqh @ 3 Krsi hoolsvh duh jlyhq e|
wkh htxdwlrqv/

{hpd{ @ iI +G � F,@W +G � F .U,j4@5 @ iI +7G �U,@W +7G .U,j4@5>+<,

|hpd{ @ +I@W ,4@5 +43,

Wkh erxqglqj hoolsvrlg zloo kdyh sulqflsdo udgll ri

}pd{ @ +I@G,4@5 dqg {pd{ @ |pd{ @ +I +G�F,@GW ,4@5> +44,

lqghshqghqw ri wkh %shuwxuedwlrq% sdudphwhu/ U1 Wkh vhfrqg h{suhvvlrq rq wkh
uljkw suhvxphv glyY @ 31 Wkh }0sodqh Krsi hoolsvh lv dovr glvsod|hg lq Iljxuh 61

Iljxuh 6= Erxqglqj hoolsvrlg dqg Krsi d{hv

Ghshqglqj rq wkh sdudphwhuv ri wkh shuwxuehg  rz/ wkh }0sodqh Krsi hoolsvh
lv hlwkhu frqwdlqhg zlwklq wkh erxqglqj hoolsvrlg/ ru shqhwudwhv wkh erxqglqj
hoolsvrlg1 Wkh hoolsvh lv frqwdlqhg iru U ? 5G dqg shqhwudwhv iru U A 5G1 Iru
wkh glyhujhqfh iuhh fdvh/ d wrsrorjlfdo skdvh wudqvlwlrq wdnhv sodfh dw U @ 5G1
Lq dgglwlrq/ wkh  rz ehfrphv xqerxqghg dw U @ 7G1 Iru 3 ? U ? 5G/

8



wkh vroxwlrq wudmhfwrulhv duh frq�qhg wr d wruxv ri Hxohu fkdudfwhulvwlf 31 Wkh
vroxwlrqv duh qrw qhfhvvdulo| shulrglf/ exw h{klelw Srlqfduh vhfwlrqv w|slfdo ri
wzr shulrgv ri luudwlrqdo udwlr1 Deryh U A 5G dqg iru U ? 7G wkh vroxwlrq
wudmhfwrulhv wudqvlhqwo| dsshdu wr dsshdu wr uhvlgh rq d 50glphqvlrqdo vxuidfh ri
Hxohu fkdudfwhulvwlf plqxv wzr1 Krzhyhu wkh 50glphqvlrqdo wudqvlhqw ehkdylru lv
looxvru| iru wkh ruelwv duh qrw frq�qhg wr d wzr glphqvlrqdo vxuidfh iru U A 5G1

6 D wrsrorjlfdo skdvh wudqvlwlrq

Wkh sdudphwulf wrsrorjlfdo skdvh wudqvlwlrq lv glvsod|hg lq Iljxuh 7 lq whupv ri
wkh ehkdylru ri wkh rughu sdudphwhu dv d ixqfwlrq ri wkh shuwxuedwlrq sdudphwhu
U1 Wkh }0sodqh hoolsvh dqg lwv uhodwlrqvkls wr wkh erxqglqj hoolsvrlg lv dovr
glvsod|hg lq Iljxuh 71

Iljxuh 7= Rughu sdudphwhu dqg skdvh wudqvlwlrqv

Iljxuh 7 ghvfulehv wkh sdudphwulf ehkdylru ri wkh rughu sdudphwhu dv d ixqf0
wlrq ri wkh shuwxuedwlrq sdudphwhu/ U1 Wkh rughu sdudphwhu lv gh�qhg dv wkh
plqlpxp glphqvlrq ri wkh erxqglqj hoolsvrlg1 Dowkrxjk frpsxwhg iru d g|0
qdplfdo v|vwhp/ wklv �jxuh lv w|slfdo ri skdvh fkdqjhv wkdw rffxu lq pdwhuldo
vxevwdqfhv1

Iljxuh 4 deryh glvsod|v wkh glvwruwhg wrurlgdo vxuidfhv xsrq zklfk wkh vwuhdp0
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olqhv uhvlgh/ iru d fkrlfh ri sdudphwhuv wkdw ohdgv wr d glyhujhqfh iuhh  rz
erxqghg e| d vskhulfdo hoolsvrlg/ dqg U ? 5G1 Wkh erxqglqj vxuidfh kdv wzr
vlqjxodu srlqwv zklfk gh�qh wkh srodu d{lv ri wkh wruxv ri wudmhfwrulhv1 Wkh
dvvrfldwhg Srlqfduh fkdudfwhulvwlf lqglfdwhv qrq0fkdrwlf ehkdylru lq wkh wruxv
skdvh ri Hxohu fkdudfwhulvwlf 31 Wkh Srlqfduh vhfwlrq dsshduv wr eh ri lqwhjhu
glphqvlrq 5/ dw prvw1 Zkhq wkh Krsi hoolsvh lv wdqjhqw wr wkh erxqglqj vxuidfh/
wkhq wkh vxuidfh kdv irxu vlqjxodu srlqwv1

Krzhyhu/ iru wkh fdvh zkhuh U A 5G /wkh wudqvlhqw vroxwlrq wudmhfwrulhv
surgxfh d ylvxdo dsshdudqfh ri d wzr kroh exwwrq vxuidfh ri Hxohu fkdudfwhulvwlf
071

Iljxuh 8= Exwwrq skdvh U A 5G

Wkh fkdrwlf ruelwv duh vkrzq lq Iljxuh 8 iru d sruwlrq ri wklv hyroxwlrq
klvwru|1 Wkh ruelwv duh jxlghg e| wkh Krsi hoolsvh/ exw duh qrw vwuhdpolqhv1
Dfwxdoo|/ iru wklv fdvh/ wkh erxqglqj vxuidfh kdv vl{ vlqjxodu srlqwv/ wzr zklfk
iruphg wkh srodu d{lv ri wkh ruljlqdo wruxv/ dqg irxu pruh zklfk uhsuhvhqw wkh
lqwhuvhfwlrq ri wkh Krsi hoolsvh dqg wkh erxqglqj vxuidfh/ doo ri zklfk fdq eh
ghwhuplqhg dqdo|wlfdoo|1 Wkh dvvrfldwhg Srlqfduh vhfwlrq lqglfdwhv d %fkdrwlf%
ehkdylru lq wkdw wkh srlqw vhw ri vhfwlrq lv dssduhqwo| ri glphqvlrq juhdwhu wkdq
51 Iljxuh 8 glvsod|v dq lvrphwulf surmhfwlrq iru dq ruelw ri Hxohu fkdudfwhulvwlf
05 dqg fruuhvsrqgv wr wkh fdvh + 5G ? U ? 7G,1

Wkh dvvrfldwhg Srlqfduh vhfwlrq +jlyhq lq Iljxuh 9, lqglfdwhv fkdrwlf ehkdy0
lru iru dq dssursuldwh fkrlfh ri lqlwldo frqglwlrqv1 Lw lv wr eh qrwhg wkdw wkh
jxlglqj fhqwhu iru wkh wruvlrqdo vroxwlrqv frqvlvwv ri wkrvh vhjphqwv ri wkh Krsi
}0sodqh hoolsvh wkdw duh frqwdlqhg zlwklq wkh hqyhorslqj hoolsvrlg1 Wkh vroxwlrq
wudmhfwrulhv vsludo derxw rqh vhjphqw ri wkh }0sodqh hoolsvh zlwk pruh ru ohvv d
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frqvwdqw wkurdw gldphwhu xqwlo wkh| dssurdfk wkh hqyhorslqj vxuidfh1 Dw vxfk
d wlph/ dqg lqwhuplwwhqwo|/ wkh ruelw  lsv wr wkh vhfrqg vhjphqw ri wkh Krsi
}0sodqh hoolsvh/ dqg vhwwohv grzq wr d kholfdo urwdwlrq zlwk d pruh ohvv frqvwdqw
wkurdw gldphwhu gl�huhqw iurp wkdw ri wkh suhylrxv ohj ri wkh ruelw1 Lw lv wklv
yduldeoh wkurdw vl}h wkdw ohdgv wr wkh %fkdrwlf% ehkdylru ri wkh ruelw1 Frqwudu|
wr wkh revhuydwlrqv ri Ed|huv/ hw1do1/ wkh Srlqfduh vhfwlrq h{klelwv lvodqg eh0
kdylru lq wkh vhqvh wkdw wkh wkurdwv ri vxuidfh ri Hxohu fkdudfwhulvwlf plqxv 5
dsshdu wr eh iruelgghq uhjlrqv1 Wkh Srlqfduh vhfwlrq lq Iljxuh 9 frqvlvwv ri
49333 lqwhufhswv ri d vlqjoh ruelw1

Iljxuh 9= Srlqfduh Vhfwlrq U A 5G

7 Uhpdunv

Lw lv wr eh qrwhg wkdw wkh vroxwlrq vhw lv erxqghg lq d 6 glphqvlrqdo vhqvh hyhq
wkrxjk wkh glyhujhqfh lv srvlwlyh ru qhjdwlyh1 Lq idfw/ iru wkh %qrq0lvrfkrulf%
fdvh/ zkhq glyY @ �+6G. W , } wkh yhorflw| �hog lv kduprqlf lq wkh vhqvh wkdw
gly judg Y � fxuo fxuo Y @ 31 Lw iroorzv wkdw wkh vwhdg|  rz lv lqghshqghqw ri
wkh pdjqlwxgh ri wkh ylvfrxv glvvlsdwlrq frh!flhqw/ �1 Krzhyhu/ vxfk erxqghg
vwhdg| kduprqlf %qrq0ylvfrxv% vroxwlrqv duh reodwh/ dqg qhyhu surodwh1 Lw lv
fxulrxv wkdw % h{leoh% frppxqlfdwlrq vdwhoolwhv wkdw duh vslq vwdelol}hg derxw
wkh surodwh d{lv zloo wxpeoh/ zkloh vslq vwdelol}dwlrq derxw wkh reodwh d{lv lv
urexvw1 D srvvleoh h{sodqdwlrq ri wklv uhvxow pd| eh gxh wr idfw wkdw wkh pr0
wlrqv ri vxfk remhfwv lq wkh zhdno| ylvfrxv phglxp ri rxwhu vsdfh surgxfh d
%frpsdfw% grpdlq vlplodu wr wkdw ghvfulehg deryh/ dqg wkh plqlpxp glvvlsd0
wlrq frq�jxudwlrq fruuhvsrqgv wr d Vwrnhv  rz ri wkh reodwh vdggoh0qrgh Krsi
frq�jxudwlrq1

Iru wkh glyhujhqfh iuhh fdvh/ dqg iru fhuwdlq ydoxhv ri wkh sdudphwhuv/ wkh
 rz vroxwlrq uhvhpeohv d orqj fljdu vkdshg v|vwhp wkdw uhplqgv wklv dxwkru
ri d sulplwlyh wudqvyhuvh zdyh sdfnhw fdoohg d %skrwrq%1 Vxfk d vroxwlrq lv d
glvwruwlrq ri Iljxuh :1

Iru vxfk dq h{wuhph surodwh vroxwlrq wkh udwlr ri nlqhwlf hqhuj| wr dqjxodu
prphqwxp pdjqlwxgh lv d frqvwdqw wlphv wkh urwdwlrqdo iuhtxhqf|/ dovr w|slfdo
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ri d %skrwrq%1 Wkh vdggoh qrgh Krsi VWI vroxwlrq lv dovr uhpdundeoh lq wkdw
glvvlsdwlyh ihdwxuhv fdq eh %holplqdwhg% e| dssursuldwh fkrlfhv ri wkh sdudph0
whuv1 Iru h{dpsoh/ zkhq i5G . 5W . F`j @ 3 dqg U @ 3/ wkh yhorflw| �hog lv
kduprqlf1 Wkdw lv/ gly judg Y �fxuo fxuo Y @ 3/ djdlq1 Lw iroorzv wkdw wkh  rz
wkhq lv lqghshqghqw iurp wkh ylvfrvlw| idfwru lq wkh Qdylhu 0Vwrnhv htxdwlrqv1
Lqwhuqdo luuhyhuvleoh glvvlsdwlrq glvdsshduv$

Iljxuh := Skrwrq skdvh vzluo ghihfw B
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