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Devwudfw

Wkh qhz irup ri wkh vwurqj odz ri odujh qxpehuv iru gh0
shqghqw yhfwru vhtxhqfhv xvlqj wkh �grxeoh dyhudjhg�
fruuhodwlrq ixqfwlrq lv suhvhqwhg1 Wkh vxjjhvwhg wkh0
ruhp jhqhudol}hv zhoo0nqrzq Fudphu0Olgehwwhu*v wkhr0
uhp dqg jlyh pruh jhqhudo frqglwlrqv iru ixo�oolqj wkh
vwurqj odz ri odujh qxpehuv zlwklq wkh fodvv ri yhfwru
udqgrp surfhvvhv jhqhudwhg e| d qrq vwdwlrqdu| vwdeoh
iruplqj �owhuv zlwk dq devroxwho| lqwhjudeoh lpsxovh
ixqfwlrq1

Nh|zrugv = Odz ri odujh qxpehuv / fruuhodwlrq ixqfwlrq/
iruplqj �owhu/ ghshqghqw surfhvvhv1

4 Lqwurgxfwlrq1 Wkh vwurqj odz ri odujh qxpehuv
wdfnohv wkh sureohp ri wkh frqyhujhqfh wr }hur zlwk
suredelolw| rqh wkh wlph dyhudjhg surfhvv Vq/ wkdw lv/
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Khuh �q 5 Uq lv d glvfuhwh0wlph fhq0
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udqgrp yhfwru

surfhvv1 Wklv sureohp sod|v d nh| uroh lq wkh dqdo|vlv
ri wkh dv|pswrwlf ehkdylru ri uhfxuuhqw dojrulwkpv dq0
do|}hg lq wkh lghqwl�fdwlrq dqg wkh vwrfkdvwlf dgdswlyh
frqwuro wkhrulhv1 D orw ri ixqgdphqwdo uhvxowv kdyh
ehhq rewdlqhg iru wkh lqghshqghqw udqgrp surfhvvhv
i�qj +vhh/ iru h{dpsoh/ ^7` dqg ^9`,1 Odwhu rq/ vhyhudo
hohjdqw frqvwuxfwlrqv/ jhqhudol}lqj wkh vwurqj odz ri
odujh qxpehu wr wkh fodvv ri ghshqghqw +pduwlqjdohv
^8`/ zhdn dqg vwurqj pl{lqj ^6` dqg pl{lqjdohv ^5`,
surfhvvhv kdyh ehhq sursrvh1 Xqiruwxqdwho|/ wkh prvw
ri wkh fkdudfwhulvwlfv +vxfk dv wkh pl{lqj frh!flhqwv,/
sduwlflsdwlqj lq wkhvh frqvwuxfwlrqv/ duh h{wuhpho|
frpsoh{ iru wkh gluhfw fdofxodwlrq dqg wxuq rxw wr eh
xqdssolfdeoh lq hqjlqhhulqj sudfwlfh1 Pruh fohdu dqg
sudfwlfdoo| pruh xvhixo uhvxowv rq wkh vwurqj odz ri
odujh qxpehuv iru ghshqghqw surfhvvhv duh frqwdlqhg
lq wkh sxeolfdwlrqv rshudwlqj zlwk wkh fruuhodwlrq
ixqfwlrq dv d pdlq fkdudfwhulvwlf ri d vwdwlvwlf ghshq0
ghqfh1 Wkh prvw dgydqfhg uhvxowv lq wklv gluhfwlrq
kdyh ehhq rewdlqhg lq ^<` dqg ^4` zkhuh wkh vshfldo

ghfuhdvlqj frqglwlrqv iru wkh fruuhvsrqglqj fruuhodwlrq
ixqfwlrq zhuh lqwurgxfhg wr jxdudqwhh wkh ixo�oolqj ri
wkh vwurqj odz ri odujh qxpehu1 Wklv qrwh suhvhqwv
d qhz irup ri wkh vwurqj odz ri odujh qxpehuv xvlqj
d vshfldo fkdudfwhulvwlf +wkh �grxeoh dyhudjhg�
fruuhodwlrq ixqfwlrq, ri ghshqghqfh zklfk fdq eh
hdvlo| frqvwuxfwhg edvhg rq fruuhodwlrq frh!flhqwv1
Wklv sdshu jhqhudol}hv wkh hduolhu dxwkru*v uhvxowv ^:`
rewdlqhg iru wkh vfdodu fdvh1

5 Pdlq Uhvxow1 Ohw doo udqgrp vhtxhqfhv frqvlghuhg
ehorz eh gh�qhg rq wkh suredelolw| vsdfh +
>I>S,1
Iru wkh jlyhq fhqwhuhg txdgudwlf0lqwhjudeoh Uq0ydoxhg
udqgrp surfhvv i�qj lqwurgxfh wkh vshfldo fkdudfwhu0
lvwlf/ vr0fdoohg/ wkh �grxeoh dyhudjhg� fruuhodwlrq ixqf0
wlrq Uq gh�qhg e|
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Wkhruhp 4 +Wkh vwurqj odz ri odujh qxpehuv,
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wkhq �wkh vwurqj odz ri odujh qxpehuv� krogv/ wkdw
lv/ Vq
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Uhpdun 5 Li wkh jlyhq surfhvv i�wj kdv d erxqghg
yduldqfh/ wkdw lv/ �5q � ��5 ? 4 dqg d �grxeoh dy0
hudjhg� fruuhodwlrq ixqfwlrq Uq> ghfuhdvlqj dv Uq @
R +q�%, +% A 3,/ wkhq wkh frqglwlrqv ri wklv wkhruhp
duh ixo�oohg dxwrpdwlfdoo|1
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E| wkh Nurqhfnhucv ohppd +vhh/ iru h{dpsoh/ Dsshqgl{
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wkdw wrjhwkhu zlwk wkh lghqwlw| HinVw�4n
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gluhfwo| ohdgv wr wkh uhvxow ri wklv wkhruhp1

Fruroodu| 6 +Fudphu0Olgehwwhu*v Frqglwlrq,
Dvvxph wkdw wkh fruuhodwlrq frh!flhqwv �w>v ri wkh
jlyhq udqgrp surfhvv vdwlvi| wkh Fudphu0Olgehwwhucv

frqglwlrq ^4`/ wkdw lv/
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plqi4> �j1 Wkhq wkh vwurqj odz ri odujh qxpehuv krogv/
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Vr/ �qdoo|/ wkh iroorzlqj xsshu hvwlpdwh iru wkh �grxeoh
dyhudjhg� fruuhodwlrq ixqfwlrq Uq krogv=
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Wkh vxevwlwxwlrq ri wkh uljkw0kdqg vlgh ri wkh odvw lq0
htxdolw| lq +5, lpsolhv wkh uhvxow ri wklv fruroodu|1

Fruroodu| 7 +Rxwsxw ri Vwdeoh Iruplqj Ilowhuv,
Frqvlghu fhqwhuhg udqgrp lqghshqghqw yhfwruv �q zlwk
�qlwh yduldqfhv �5q vdwlvi|lqj
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dqg jhqhudwlqj wkh udqgrp yhfwru vhtxhqfh �q dffrug0
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+vxfk lpsxovh ixqfwlrqv fruuhvsrqg wr vwdeoh/ pd| eh/
qrqvwdwlrqdu| iruplqj �owhuv,1 Wkhq iru wkh udqgrp
vhtxhqfh i�qj wkh vwurqj odz ri odujh qxpehuv krogv/
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wkdw/ suryhv wklv fruroodu|1

Uhihuhqfhv

^4` Fudphu K1 dqg P1 Olgehwwhu1 Vwdwlrqdu| Udqgrp
Surfhvvhv1 Sulqfhwrq= Sulqfhwrq Xqlyhuvlw| Suhvv/ 4<9<1

^5` Kdoo S1 dqg F1F1Kh|gh1 Pduwlqjdoh Olplw Wkhru|
dqg Lwv Dssolfdwlrq/ Dfdghplf Suhvv/ Q\/ 4<;31

^6` Lrvlihvfx P1 dqg U1 Wkhrgruhvfx1 Udqgrp Sur0
fhvvhv dqg Ohduqlqj1 Glh Juxqgohkuhq ghu Pdwkhpd0
wlvfkhq Zlvvhqvfkdiwhq/ Ehuolq/ 4<9<1

^7` Nroprjrury D1Q1 Irxqgdwlrqv ri wkh Wkhru| ri
Suredelolw|1 Fkhovhd/ Q\/ 4<891

^8` Qhyhx M1 Pdwkhpdwlfdo Irxqgdwlrqv ri wkh Fdo0
fxoxv ri Suredelolw|1 Kroghq0Gd|/ Vdq Iudqflvfr/ 4<981

^9` Shwury Y1Y1 Vxpv ri Lqghshqghqw Udqgrp Ydul0
deohv1 Vsulqjhu0Yhuodj/ Ehuolq 0 Q\/ 4<:81

^:` Sr}q|dn D1V1 Qhz Irup ru Vwurqj Odujh Qxp0
ehuv Odz iru Ghshqghqw Vhtxhqfhv dqg lwv Dssolfdwlrqv
wr wkh Dqdo|vlv ri Uhfxuuhqw Lghqwl�fdwlrq Dojrulwkpv1
Uhsruwv ri Uxvvldq Dfdghp| ri Vflhqfhv/ vhu1 Nlehuqhw0
lfd l Whrul|d Uhjxolurydql|d/ y1656/ Q7/ 4<<5/ ss19780
97;1

^;` Sr}q|dn D1/ Qdmlp N1 dqg H1Jrph}1 Vhoi0
Ohduqlqj Frqwuro ri Ilqlwh Pdunry Fkdlqv1 Pdufho0
Ghnnhu/ Q\/ 4<<<1

^<` Vwrxw Z1I1 Derxw Vxuh Frqyhujhqfh1 Dfdghplf
Suhvv1 Q\/ 4<:71
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