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41 Wkh Wrsrorjlfdo Sodvpd

Iru hohfwurpdjqhwlf v|vwhpv/ d sduwlfxodu lqwhuhvwlqj fkrlfh ri vshfldol}hg surfhvvhv
duh wkrvh wkdw ohdyh wkh forvhg lqwhjudov +durxqg f|fohv }2� ri wkh 5 irup ri �hog
h{flwdwlrqv/ J> d ghirupdwlrq +uhodwlyh, lqwhjudo lqyduldqw1 Vxfk surfhvvhv �Y
zklfk suhvhuyh wkh qhw qxpehu ri fkdujhv/ joredoo|/ duh gh�qhg dv hohphqwv ri wkh
fdwhjru| ri sodvpd surfhvvhv=
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lE�Y �M , f= +414,

Wkh fulwhuld iru uhodwlyh lqwhjudo lqyduldqfh zlwk dq duelwudu| ghirupdwlrq sdudph0
whu/ �> lpsolhv wkdw lE�Y �M ' �iEY e

a� �V�{g|	g} � ===n Ea�V�{g{	gw==j , f=
Wklv frqvwudlqw kdv h{suhvvlrq lq hqjlqhhulqj odqjxdjh dv/

Sodvpd Surfhvvhv= a ' �V> a�V ' f= +415,

D sodvpd surfhvv qhhg qrw frqvhuyh hqhuj|1 Djdlq/ wkh 60irupv/ M> D	J dqg
D	I duh ri sduwlfxodu lqwhuhvwhg iru wkhlu wdqjhqw pdqlirogv gh�qh �olqhv� lq wkh
70glphqvlrqdo ydulhw| ri vsdfh dqg wlph1 Uhodwlyh wr sodvpd surfhvvhv/ wkh wrsr0
orjlfdo hyroxwlrq dvvrfldwhg zlwk vxfk olqhv/ dqg wkhlu hqwdqjohphqwv/ lv ri xwlolw|
lq xqghuvwdqglqj vrodu frurqd dqg sodvpd lqvwdelolw|1

Wkh lqyduldqfh sulqflsoh wkdw gh�qhv d sodvpd surfhvv rq J vkrxog eh frp0
sduhg wr wkh Khopkrow} surfhvv rq I =
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lE�Y �gI , f= +416,

Wkh forvhg lqwhjudo ri hohfwurpdjqhwlf  x{ lv dq lqwulqvlf wrsrorjlfdo +ghirupdwlrq,
lqyduldqw ri dq hohfwurpdjqhwlf v|vwhp/ iru wkh 50irup I lv h{dfw e| frqvwuxfwlrq
+wkh srvwxodwh ri srwhqwldov,1 Lq d sodvpd/ iru zklfk wkh hyroxwlrqdu| surfhvvhv
duh frqvwudlqhg vxfk wkdw a ' �V> erwk wkh forvhg lqwhjudov ri I dqg J duh
ghirupdwlrq lqyduldqwv1 Lq wkh vhqvh/ wkh sodvpd lv d wrsrorjlfdo uh�qhphqw ri
wkh frpsohwh Pd{zhoo v|vwhp1

Wkh %shuihfw% sodvpd lv gh�qhg dv d surfhvv wkdw lv erwk d sodvpd surfhvv
dqg d Kdplowrqldq h{wuhpdo surfhvv1 Lw iroorzv wkdw wkh yluwxdo zrun 40irup
pxvw ydqlvk1 Wkh sodvpd surfhvv zloo kdyh wkh irup M ' �dV> �o vxfk wkdw wkh
Kdplowrqldq h{wuhpdo fulwhuld |lhogv wkh %Zrun Iuhh% htxdwlrq=

Z ' lEM�gD ' �E,nV��� � ghn�EV � , �gw , f +417,

Wkh %shuihfw ru lghdo% sodvpd lv wkhuhiru d %Irufh Iuhh% sodvpd zkhq wkh Oruhqw}
irufh lv }hur1 Li wkh sodvpd lv d %irufh iuhh% sodvpd/ wkhq li iroorzv wkdw

Irufh Iuhh sodvpd surfhvv= V � , ' f> , �� ' f> a � , ' f= +418,

Rwkhu sodvpd g|qdplfv ^B` ehorqj wr fdwhjrulhv wkdw ghshqg xsrq wkh Sid�
glphqvlrq ri wkh Zrun 40irup1

51 H{wuhpdo yv1 Ehuqrxlool sodvpdv

Wkh ghyhorsphqw wkdw iroorzv lv jxlghg e| Fduwdq*v slrqhhulqj zrun/ lq zklfk kh
h{dplqhg wkrvh vshfldol}hg surfhvvhv iru phfkdqlfdo v|vwhpv wkdw ohdyh wkh forvhg
lqwhjudov ri wkh 40irup ri Dfwlrq/ D> d ghirupdwlrq +uhodwlyh lqwhjudo, lqyduldqw1
Fduwdq suryhg wkdw vxfk surfhvvhv dozd|v kdyh d Kdplowrqldq uhsuhvhqwdwlrq1
Wkhuh duh wzr fodvvhv ri vxfk Kdplowrqldq surfhvvhv/ wkh H{wuhpdo fodvv dqg wkh
Ehuqrxool fodvv=

Kdplowrqldq Surfhvvhv = OE�V�
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lE�Y �gDn glE�Y �D , f= +514,

H{wuhpdo G lE�V�gD ' f> +515,
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Ehuqrxool G lE�V�gD ' gX= +516,

Wkh forvhg lqwhjudwlrq fkdlq }� lv qrw qhfhvvdulo| d erxqgdu|1
Dq hohfwurpdjqhwlf v|vwhp kdv qrw rqo| wkh sulplwlyh 40irup/ D> exw dovr wkh

Q05 irup/ J> zklfk fdq xqghujr hyroxwlrqdu| surfhvvhv1 Iru hohfwurpdjqhwlf
v|vwhpv/ d vhw ri htxdwlrqv vlplodu wr wkrvh wkdw gh�qh Kdplowrqldq surfhvvhv fdq
eh xvhg wr gh�qh vshfldol}hg surfhvvhv wkdw ohdyh wkh forvhg lqwhjudov ri wkh Q05@5
irup/ J> ri �hog h{flwdwlrqv/ d ghirupdwlrq +uhodwlyh lqwhjudo, lqyduldqw1 Wkhvh
vshfldo surfhvvhv zloo eh gh�qhg dv Sodvpd surfhvvhv1 Vxfk surfhvv gr qrw fuhdwh
iuhh fkdujh/ exw wkh| fdq fdxvh d fkdqjh lq wkh qxpehu ri fkdujh sdluv ri rssrvlwh
vljq1 Wkh htxdwlrqv wkdw pxvw eh vdwlv�hg duh ri wkh irup=

Sodvpd Surfhvvhv +517,
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lE�Y �gJn glE�Y �J , f= +518,

H{wuhpdo G lE�Y �gJ ' f> +519,

Ehuqrxool G lE�Y �gJ ' g$= +51:,

Lq wkh H{wuhpdo fdvh/

lE�Y �gJ ' �iEa� �V�{g|	g} � ===n Ea�V�{g{	gw=== , f> +51;,

lpsolhv wkdw wkh h{wuhpdo Sodvpd surfhvv reh|v wkh fodvvlf h{suhvvlrq= aH ' �V1

5141 Wkh Wrsrorjlfdo Kdoo h�hfw

Lq wkh Ehuqrxool fdvh ri d Sodvpd surfhvv wkh lqwhjudqg pxvw eh sursruwlrqdo wr
dq h{dfw 50irup/ g$= Wkhuh lv rqh reylrxv fdqglgdwh/ wkh 50irup/ I G

lE�Y �gJ ' �iEa� �V�{g|	g} � ===n Ea�V�{g{	gw=== ' �KdooI= +51<,

Wkh frqgxfwlylw| frh!flhqw �
Kdoo

lq wkh h{suhvvlrq pxvw eh d grpdlq frqvwdqw1
Frpsdulqj wkh frpsrqhqwv ri wkh htxdwlrq ri frqvwudlqw |lhogv wkh surshuwlhv ri
d Ehuqrxool Sodvpd surfhvv=

Ehuqrxool Sodvpd surfhvv/ aE ' �V n E�
Kdoo

@���> +5143,

dqg/ EaE �V� ' E�
Kdoo

@��,= +5144,
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@��E, ��� , f= +5147,

Wkxv wkh Ehuqrxool sodvpd surfhvv ohdgv wr d fxuuhqw aE zklfk lv ruwkrjrqdo wr
wkh , �hog dqg zkrvh pdjqlwxgh lv sursruwlrqdo wr wkh � �hog1 Wr txrwh Odqgdx
dqg Olivklw} ^4` %Dv zh vhh/ lw +wkh Kdoo h�hfw, jlyhv ulvh wr d fxuuhqw shushqglf0
xodu wr wkh hohfwulf �hog/ zkrvh pdjqlwxgh lv sursruwlrqdo wr wkh pdjqhwlf �hog1%
Wkh frqfoxvlrq lv wkdw wkh Ehuqrxool Sodvpd surfhvv jhqhudwhv d Kdoo h�hfw/ dqg
uhtxluhv wkdw wkh vhfrqg Srlqfduh frh!flhqw pxvw ydqlvk1 Lw iroorzv wkdw wkh
Wrsrorjlfdo Kdoo h�hfw h{lvwv lq qrq0htxloleulxp v|vwhpv zkhuh wkh 40irup D fdq0
qrw eh ri Sid� glphqvlrq 71 Ehuqrxool sodvpd surfhvvhv duh qrw glvvlsdwlyh lq wkh
vhqvh wkdw vxfk wkdw EaE �,� ' f=

Wkh dsshdudqfh ri d pdjqhwlf frqgxfwdqfh/ �
Kdoo

> lv qryho wr wkh wrsrorjlfdo
irupdw ri hohfwurpdjqhwlvp dv suhvhqwhg khuhlq/ dqg lv ghgxfhg iurp wkh vroh
dvvxpswlrq wkdw wkh Sodvpd fxuuhqw gh�qhv d surfhvv gluhfwlrq �hog wkdw suhvhuyhv
wkh forvhg lqwhjudov ri wkh 50irup/ J= Sodvpd surfhvvhv gr qrw fkdqjh wkh qhw
fkdujh zlwklq wkh forvhg lqwhjudwlrq grpdlq1 Wkdw lv/ fkdujhv fdq eh surgxfhg
rqo| lq htxdo dqg rssrvlwh sdluv e| d �Sodvpd surfhvv�1

Wkh frqfoxvlrq lv wkdw wkh Kdoo h�hfw lv d wrsrorjlfdo surshuw| ri hohfwurpdj0
qhwlvp/ dqg fdq dsshdu dw doo vfdohv/ iurp wkh plfurzruog wr wkh pdfurzruog wr wkh
frvprorjlfdo zruog1 Lq grpdlqv zkhuh wkh qrq0htxloleulxp 60irupv ri Wrsrorjlfdo
Wruvlrq dqg Wrsrorjlfdo Vslq duh forvhg/ wkh Wrsrorjlfdo Kdoo h�hfw fdq kdyh dq
lpshgdqfh pxowlsolhg e| d udwlrqdo iudfwlrq ^5`1 Wkdw lv/ wkh udwlrqdo iudfwlrq
Kdoo lpshgdqfh lv d wrsrorjlfdo uhvxow/ lqghshqghqw iurp txdqwxp wkhru|1

Uhihuhqfhv

^4` Odqgdx/ O1 G1 dqg Olivklw}/ H1 P1/ %Hohfwurg|qdplfv ri Frqwlqxrxv Phgld%
+Shujdprq Suhvv/ Orqgrq 4<93, s1 <:1

^5` Nlhkq/ U1 P1 +4<<4, % Duh wkhuh wkuhh nlqgv ri vxshufrqgxfwlylw|%/ Lqw1 Mrxuq1
ri Prghuq Sk|vlfv/ yro8 &43 s1 4::<
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