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46Lq prghov zlwk lqfuhdvlqj sk|vlfdo uhwxuqv ru shfxqldu| h{whuqdolwlhv/ frqyhujhqfh wr wkh

vhfwru wkdw r�huv h{whuqdolwlhv hqkdqfhv zhoiduh1 Vhh Nuxjpdq +4<<4, dqg Pdwvx|dpd +4<<4,1
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48Khuh lw lv frqvlghuhg wkdw wkh surgxfwlylw| ri d vpdoo kroghu lv kljkhu ryhu doo wkh odqg wkdw

vkh h{sorlwv/ qrw rqo| ryhu wkh odqg wkdw vkh rzqv1 Wkh lqwxlwlrq zrxog eh wkdw vpdookroghuv fdq

jhw fuhglw wr sxufkdvh d wudfwru lqvwhdg ri d |rnh ri r{hq/ iru lqvwdqfh1 Wklv fkdqqho lv vxssruwhg

e| wkh hpslulfdo �qglqjv ri Elqvzdqjhu/ Ghlqlqjhu/ dqg Ihghu +4<<8,/ dqg Uhdugrq/ Fudzirug/

dqg Nhooh| +4<<7,1 Dqrwkhu fkdqqho wkurxjk zklfk odqg rzqhuvkls pd| d�hfw surgxfwlylw| lv

wkurxjk wkh surylvlrq ri lqfhqwlyhv iru kljkhu h�ruw iurp iduphuv lq wkh devhqfh ri shuihfw fuhglw

dqg lqvxudqfh pdunhwv +Qhzehu|/ 4<::> Vkdedq/ 4<;:> Prrnkhumhh/ 4<<:,1 D �qdo srvvleoh

phfkdqlvp lv dq h�flhqf| zdjhv vwru| +Prhqh/ 4<<5> Gdvjxswd dqg Ud|/ 4<;9> Eolvv dqg Vwhuq/

4<:;,1 Iru dq h{fhoohqw vxuyh| rq doo wkhvh fkdqqhov vhh Ud| +4<<;,/ fkdswhu 451
49Wkh srvlwlyh h�hfw ri odqgrzqhuvkls e| vpdoo iduphuv rq wkhlu surgxfwlylwlhv kdv vrxqg hp0

slulfdo vxssruw1 Vhq +4<;4, �qgv wkdw lq Zhvw Ehqjdo surgxfwlylw| rq rzq odqg lv dozd|v eljjhu

wkdq rq whqdqwhg odqg/ dqg wkdw wklv surgxfwlylw| lv kljkhu iru sorwv ri 30; dfuhv1 Surgxfwlylw|

rq whqdqwhg odqg vkrzv qr uhodwlrq ehwzhhq vl}h dqg surgxfwlylw|1 Vlplodu uhvxowv krog iru Lqgld/

Qruwkhdvw Eud}lo/ wkh Sxqmde +Sdnlvwdq,/ dqg Pxgd +Edqjod Ghvk, +Ehuu| dqg Folqh/ 4<:<,1
4:Vhh Ud| +4<<;,/ fkdswhu 451 Lq wkh suhvhqfh ri fuhglw pdunhw lpshuihfwlrqv/ wkh ydoxh ri

odqg iru wkh vhoohu lv pdgh xs ri wkh suhvhqw glvfrxqwhg ydoxh ri lqfrph vwuhdpv wkdw hpdqdwh
iurp zrunlqj wkh odqg/ dqg ri wkh ydoxh ri wkh odqg dv froodwhudo iru fuhglwv1 Li wkh ex|hu qhhgv
d ordq wr sxufkdvh wkh odqg/ dqg kdv wr pruwjdjh lw wr jhw wklv fuhglw/ wkhq wkh odqg zloo kdyh
qr xvh wr klp dv froodwhudo iru ixuwkhu fuhglwv xqwlo wklv ordq lv sd|hg r�1 Lq wklv fdvh/ kh ydoxhv
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Wkhuh frxog eh shdvdqwv iru zkrp Yd ^�d+qxr,` A Yx ^�d+4,` A Yd ^�d+4,`/ zkr zrxog kdyh

suhihuuhg wkdw qr pljudwlrq rffxuuhg dw doo/ exw zkr zrxog pljudwh li wkh uhvw grhv1
64Khuh lw lv srvvleoh wr rewdlq dq htxloleulxp zkhuh wkh zhoiduh ri odqgrzqhuv lv eurxjkw

grzq wr }hur ehfdxvh ri wkh olqhdu dgglwlyh jryhuqphqw zhoiduh ixqfwlrq1 Li d vrfldo xwlolw|

ixqfwlrq wkdw zhuh vwulfwo| frqfdyh lq wkh zhoiduh ri gl�huhqw djhqwv kdg ehhq srvlwhg lqvwhdg/

wkh htxloleulxp zrxog kdyh dwwdlqhg zlwk vrph shdvdqwv ohiw lq wkh djulfxowxudo vhfwru1
65Li Dvvxpswlrq 6 zhuh uhod{hg/ dqg q

x
+4, A 4/ wkhuh zrxog eh d pljudwlrq ri d olplwhg vl}h1

Wkhuh zrxog eh d shdvdqw iru zkrp qx+m, @ m1 E| wkh vdph olqh ri uhdvrqlqj dv deryh/ doo

shdvdqwv ehorz wklv w|sh zrxog pljudwh/ dqg doo shdvdqwv deryh zrxog vwd| +vhh Iljxuh 6,1 Wklv

fdvh frxog dwwdlq wkurxjk d surjuhvvlyh wudqvihu ri odqg iurp odqgorugv wr wkh ulfkhvw shdvdqwv1
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66Vhh iru lqvwdqfh Iduuhoo dqg Vdorqhu +4<;8,/ zkhuh wkh dv|pphwu| lv lqwurgxfhg e| lpsrvlqj
d �{hg vhtxhqfh ri rssruwxqlwlhv wr pryh iru lghqwlfdo djhqwv1 Lq Udxfk +4<<6,/ wkh dv|pphwu|
lv lqwurgxfhg e| wkh lpsohphqwdwlrq ri shuihfw odqg sulfh glvfulplqdwlrq e| wkh ghyhorshu ri dq
lqgxvwuldo sdun zkr zdqwv wr dwwudfw lghqwlfdo �upv wr d qhz orfdwlrq1
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67Li doo shdvdqwv zhuh dv zhoo hqgrzhg dv wr kdyh qx+m, A m iru doo m/ wkhq wkh h{shfwdwlrq ri
d pdvvlyh pljudwlrq frxog qhyhu eh vhoi0ixo�oohg/ ehfdxvh ri wkh suhvhqfh ri shdvdqwv iru zkrp
qx+m, A 4 +Vhh Iljxuh 8,1 Wklv kdupv wkh shdvdqwv iru zkrp 4 � qx+m, A m/ zkr zrxog kdyh
ehqh�wwhg iurp d pdvvlyh pljudwlrq/ jhqhudwlqj d fdvh ri dv|pphwulf h{fhvv lqhuwld1
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68Wr vhh wklv/ dvvxph dq lq�qlwh krul}rq dqg wkdw wkh glvfrxqw udwh lv }hur1 Iru shdvdqw m wkh

jdlq iurp pljudwlqj qrz li hyhu|erg| pljudwhv lv
U
4

w
^4��d+4,�+m,J4 ^3> W ``gv�f/ zkhuh f lv wkh

vpdoo pljudwlrq frvw1 Li qrerg| pljudwhv/ vkh jhwv 4��
d
+q

xr
,�+m,J4

kU
4

qxr

�+l,gl> W
l
�5f/ zklfk

lv qhjdwlyh e| Dvvxpswlrq 71 Li vkh zdlwv dqg vhh/ vkh vwloo jdlqv
U
4

w
^4��d+4,�+m,J4 ^3> W ``gv�f

li hyhu|erg| pljudwhv/ exw orvhv qrwklqj li hyhu|erg| vwd|v1 Dglwlrqdoo|/ vwudwhjlf ehkdylruv wkdw

vhw d pljudwlrq lq prwlrq fdq eh uxohg rxw e| wkh dwrplvwlf vl}h ri hdfk shdvdqw1
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Wkhuh lv d wklug +xqvwdeoh, htxloleulxp/ uhsuhvhqwhg e| srlqw h1

6:
Wkh ghulydwlyhv ri wkhvh olplwlqj odqg kroglqjv ri wkh srruhvw dqg wkh zhdowklhvw shdvdq

zlwk uhvshfwr wr d duh uhvshfwlyho| jlyhq e|
gK+qxr,

gd
@ ��

�43^=` 4

�
d
+q

xr
,5J4^=`

g�d+qxr,
gd

A 3 dqg

gK+4,
gd

@ ��
�43^=` 4

�d+4,5J4^=`
g�d+4,
gd

A 31
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? 31 Wkh hqgrjhqrxv wd{ zloo eh odujhu iru doo

vl}hv ri wkh xuedq oderu irufh/ dv wkh odqg uhqwdo orvv iurp wkh wd{ iru xuedq zrunhuv lv qrz

vpdoohu1 Wklv h�hfw zloo eh vpdoo/ jlyhq wkh uhodwlyho| vpdoo odqg sorwv ri zrunhuv1
6<Wkh srvlwlyh h�hfw ri dq lqfuhdvh lq wkh vwrfn ri odqg rq shdvdqwv* lqfrph fdq eh vhhq

uh0zulwlqj shdvdqwv* lqfrph dv lq irrwqrwh 571 Wkhq/ gL
d
+m,@gW @ ^K+m, � wm `gU@gW A 3/ vlqfh

vpdookroghuv duh qhw whqdqwv/ zkr ehqh�w iurp d ghfolqh lq wkh odqg uhqwdo udwh1
73Vhh Urjrzvnl +4<;<,/ iru lqvwdqfh1
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