
Wkh eluwk ri Pdwkhpdwlfdo Pruskrorj|
Jhrujhv Pdwkhurq dqg Mhdq Vhuud

Hfroh ghv Plqhv gh Sdulv/ Fhqwuh gh Pruskrorjlh Pdwkìpdwltxh
68/ uxh Vdlqw Krqruì/ ::633 Irqwdlqheohdx Iudqfh

Mxqh 4<<;

Iruhzrug

Lw pd| eh xvhixo wr dgg d ihz olqhv lq suhdpeoh ri wkh grfxphqw
ehorz/ lq rughu wr h{sodlq wkh frqwh{w1 Iroorzlqj J1 Pdwkhurq*v uh0
wluhphqw/ lq ghfhpehu 4<<9/ rqh frxog khdu wkh prvw idqflixo wdohv
frqfhuqlqj wkh eluwk ri Pdwkhpdwlfdo Pruskrorj|1 L wrog J1 Pdwk0
hurq derxw wkhp/ zklfk surpswhg rxu ghflvlrq wr foduli| wklv txhv0
wlrq sxeolfo| ehiruh wkh Uhvhdufk Frpplwwhh ri wkh Hfroh ghv Plqhv1
Zh vnhwfkhg dq rxwolqh wrjhwkhu dqg L wrrn fkdujh ri wkh �uvw gudiw/
zklfk L wudqvplwwhg wr J1 Pdwkhurq d ihz zhhnv odwhu1 Zh glvfxvvhg
lw dqg surgxfhg wkh �qdo yhuvlrq sxeolvkhg khuh iru wkh �uvw wlph1 Zh
dwwhqghg wrjhwkhu wkh Uhvhdufk Frpplwwhh phhwlqj/ gxulqj zklfk
zh zhuh judqwhg d uljkw ri uhso| ri d kdoi krxu1 Wklv zdv wkh odvw dfw
ri suhvhqfh ri J1 Pdwkhurq dw wkh Hfroh ghv Plqhv gh Sdulv1 Zkhq
vrpherg| dvnhg klp zklfk phprulhv kh kdg wrgd| ri wkhvh uhprwh
gd|v/ kh dqvzhuhg �Wkh| zhuh wkh kdsslhvw lq p| olih�1

4 Lqwurgxfwlrq
O*dfwlrq frpphqfh sdu frqiìuhu dx{ remhwv ghv fdudfwëuhv tx*lov

qh srvvìgdlhqw sdv sdu hx{0píphv/ hw o*h{sìulhqfh sruwh vxu od oldlvrq
hqwuh ohv fdudfwëuhv lqwurgxlwv sdu o*dfwlrq gdqv o*remhw +hw qrq sdv
vxu ohv sursulìwìv dqwìulhxuhv gh fhoxl0fl,1

Mhdq Sldjhw

Dw wkh wlph zh ehjlq wr zulwh wklv wh{w/ doprvw wkluw| |hduv kdyh sdvvhg/
vlqfh wkdw pruqlqj ri Dsulo 4<9;/ zkhq zh pryhg wr wkh �Pdlqwhqrq sdylolrq�/
rq Vdlqw0Krqruì vwuhhw/ lq Irqwdlqheohdx1 Dv li wr fhoheudwh wklv dqqlyhuvdu|/
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wkh idprxv Hqf|forsdhgld ri Pdwkhpdwlfv +Uhlgho sxeolvkhu, kdv rshqhg lwv
sdjhv wr Pdwkhpdwlfdo Pruskrorj| dqg kdv mxvw hvwdeolvkhg lw dv d vhfwlrq ri
pdwkhpdwlfv 1

Zkr zhuh zh B Zkdw zdv rxu edfnjurxqg B Krz zrxog wkh uh hfwlrqv dqg
h{shulphqwv wkdw wzr phq kdg sxuvxhg lqglylgxdoo| iru irxu |hduv/ rqh lq wkh
iulhqgo| hqylurqphqw ri LUVLG +Iuhqfk Vwhho Lqvwlwxwh,/ wkh rwkhu lq wkh qrw vr
iulhqgo| hqylurqphqw ri E1UJ1P1+Iuhqfk Jhrorjlfdo Vxuyh|,/ jlyh d vhhg wkdw
zrxog �qdoo| jurz lqwr d sodqw B

Wkhvh ihz sdjhv zloo wu| wr dqvzhu wkhvh txhvwlrqv1 Dffruglqj wr wkh frpprq
sudfwlfh/ zh zloo xvh dq lpshuvrqdo suhvhqwdwlrq/ dqg dv wkh pdlq fkdudfwhuv ri
wkh vwru| duh rqo| wzr/ zh zloo vlpso| phqwlrq wkhp e| wkhlu lqlwldov1

5 Frqwh{w
Ehiruh frqvlghulqj krz Pdwkhpdwlfdo Pruskrorj| ruljlqdwhg lq 4<97/ lw pd| eh
xvhixo wr ghvfuleh eulh | wkh surihvvlrqdo edfnjurxqgv ri lwv wzr irxqghuv dw wkh
ehjlqqlqj ri wkdw |hdu/ hyhq wkrxjk wkh| zhuh kdugo| dzduh ri wkh wkhruhwlfdo
wxuq wkh| zrxog wdnh d ihz prqwkv odwhu1

Jhrujhv Pdwkhurq zdv d plqlqj hqjlqhhu iurp wkh Frusv ghv Plqhv/ wkluw|0
irxu |hduv rog/ zrunlqj zlwk wkh E1U1J1P1/ lq Sdulv/ zkhuh kh kdg klv r!fh/ d
vhfuhwdu| dqg dq rshudwru zkr wudqvodwhg klv irupxodv lqwr judskv ru surjudpv1

Dw wkh hqg ri 4<96/ kh kdg mxvw dfklhyhg wkh grfwulqdo erg| ri klv wkhru|
frqfhuqlqj wkh hvwlpdwlrq ri ghsrvlwv/ fdoohg Jhrvwdwlvwlfv>dqg vwduwhg lq Dojh0
uld whq |hduv ehiruh1 Lw zdv reylrxvo| wlph iru d euhdn dqg iru lqyhvwljdwlqj qhz
krul}rqv eh|rqg wkh plqlqj zruog1 Klv sxeolfdwlrq ri uhsruwv hyhq sdxvhg dw
wkdw wlph/ ghfuhdvlqj iurp �iw| lq whq |hduv wr qrqh lq whq prqwkv1 Kh zrxogq*w
uhwxuq wr jhrvwdwlvwlfv xqwlo Mdqxdu| 4<9</ �yh |hduv odwhu/ yld xqlyhuvdo nuljlqj
+h{fhsw iru wzr yhu| vkruw sdshuv lq dsulo 4<9:,1

Wkh qhz wrslf wkdw J1 P1 dgguhvvhg iru wkh �uvw wlph/ lq Rfwrehu 4<97/ diwhu
whq prqwkv ri vlohqfh/ zdv wkh k|gurg|qdplfv ri srurxv phgld1 Lq d wkhruhwlfdo
wh{w ri wkluw|0wkuhh sdjhv/ kh dwwhpswhg wr olqn khdw dqg k|gudxolf htxdwlrqv e|
suredelolvwlf phwkrgv ghulyhg iurp Nroprjrury htxdwlrqv +J1P188,1

Mhdq Vhuud zdv d flylo hqjlqhhu iurp wkh Hfroh ghv Plqhv gh Qdqf|1 Kh
zdv wzhqw|0irxu |hduv rog dqg zdv frpsohwlqj d edfkhoru*v ghjuhh lq sklorvrsk|
zklfk jdyh klp wkh rssruwxqlw| wr glvfryhu Jhvwdow sv|fkrorj| dv zhoo dv wkh
jhqhwlf hslvwhprorj| ri Mhdq Sldjhw1 Rqh |hdu ehiruh/ kh kdg ehhq kluhg e|
LUVLG dv d SkG vwxghqw lq jhrvwdwlvwlfv lq rughu wr lqwurgxfh wklv phwkrg iru d
ghwdlohg lqyhqwru| ri Oruudlqh lurq ruherg|1 Wklv kxjh ghsrvlw/ zklfk kdg ehhq
wkh vrxufh ri wkh hfrqrplf survshulw| lq wkh uhjlrq iru pruh wkdq d fhqwxu|/
zdv rq wkh yhujh ri ehlqj rxwfodvvhg e| ryhuvhdv ruhv/ dqg lwv hvwlpdwlrq zdv d
sulrulw|1

Irxu gl�huhqw vfdohv zhuh wr eh frqvlghuhg1 Iluvw ri doo/ odujh sur�wdeoh duhdv
kdg wr eh gholplwhg zlwklq wkh 933 Np � ri wkh ghsrvlw/ dqg wkh judghv zlwklq
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Iljxuh 4= Vdlqw Slhuuhprqw plqlqj idfh +jud| ehg,1 Wkh pljudwlrq ri fdoflwh
surgxfhv qrgxohv zklfk kdpshu wkh hvwlpdwlrq1 Wkhlu dqdo|vlv dqg prgholqj dv
udqgrp vhwv zrxog eh wkh vxemhfw ri wkh vhfrqg vwxg| fduulhg rxw zlwk wkh wh{wxuh
dqdo|vhu ^VHU 9;d` 1

wkhp1 Exw lw dovr dsshduhg wkdw wkh khfwrphwuh vfdohg uhjlrqdolvdwlrq ri wkh
sdqhov wr eh nuljhg zdv jhqhudoo| d�hfwhg e| d vwurqj qxjjhw h�hfw dw wkh phw0
ulf vfdoh +�j 4,1 Orfdo pljudwlrqv ri fdoflwh lqwurgxfhg d eldv lq wkh guloolqjv
judghv dqg wkh skhqrphqrq kdg qhyhu ehhq txdqwlwdwlyho| vwxglhg1 Wkh odvw
vfdoh frqfhuqhg shwurjudsklf duudqjhphqwv +433 �,1 Iru wkh hqulfkphqw ri wkh
ruh/ zklfk kdg ehfrph hvvhqwldo/ wkh judgh ri lurq zdv ohvv lpsruwdqw wkdq lwv
shwurjudsklf glvwulexwlrq ehwzhhq rrolwhv dqg fkorulwh fhphqw +�j15,1

Wkhuhiruh txdqwli|lqj phdqw hvwlpdwlqj wkh sursruwlrqv ri wkh shwurjudsklf
skdvhv dqg phdvxulqj wkhlu vl}hv1

Lq sdudooho zlwk wkhvh hfrqrplf remhfwlyhv/ M1 V1 dovr krshg wr olqn wkh irxu
vfdohv wkurxjk d srlqw ydulrjudp/ zklfk zrxog vhuyh dv d ylwdo ohdg iru wklv kxjh
vwuxfwxudo }rrp dqg zrxog fryhu wkh vsdfh iurp wkh plfurq wr wkh kxqguhg
nlorphwhu vfdoh1

6 Iluvw fkurqrorj|
Pd|0Mxqh 4<97 0 Txdqwlwdwlyh vwxg| ri d wklq vhfwlrq ri wkh plqh ri od Prxulëuh
e| M1 V1 Wkh h{shulphqwdo ghylfh zdv mxvw d volgh surmhfwru1 D wklq vhfwlrq zdv
wkh volgh/ dqg d fhqwlphwulf vtxduh julg wkh vfuhhq1 Wkh shwurjudsklf skdvhv
irxqg lq hdfk ri wkh 91333 julg yhuwlfhv zhuh uhdg pdqxdoo|1 Gluhfw dqg furvv
ydulrjudpv zhuh fdofxodwhg lq wkh edvlf gluhfwlrqv dqg gldjrqdov/ rq d 4743 LEP
frpsxwhu1

Wkh dqdo|vlv ri wkh uhvxowv +vxpphu*97, surgxfhg d juhdw ghdo ri lqirupdwlrq1
Ghvfulswruv vxfk dv wkh kroh h�hfw/ wkh fr0uhjlrqdolvdwlrq ehwzhhq skdvhv/ dqg
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wkh glvv|pphwu| ehwzhhq wkhp/ rffxuuhg iru wkh �uvw wlph1 Exw rqh jrdo zdv qrw
dfklhyhg/ vlqfh wkh ydulrjudp udqjh glg qrw jlyh lqirupdwlrq zklfk zdv suhflvh
hqrxjk rq wkh wkuhh gl�huhqw skdvhv +l1h1 olprqlwh rrolwhv/ fkorulwh fhphqw dqg
txduw} judlqv,1

Rfwrehu 4<97 0 Sxeolfdwlrq ri J1P1 89 uhsruw/ hqwlwohg �Irqfwlrq doìdwrluh gx
w|sh wrxw rx ulhq�/ lq zklfk J1 P1 dwwhpswhg wr prgho wkh suhylrxv shwurjudsklf
uhjlrqdolvdwlrqv lq udqgrp whupv/ wkurxjk wkh fodvvlfdo dssurdfk ri wkh vsdwldo
suredelolw| glvwulexwlrq/ l1h1 edvhg rq d �qlwh qxpehu ri srlqwv1 Lw zdv lq wklv
iudphzrun wkdw kh hoderudwhg wkh Errohdq prgho/ irupxodwhg lwv fryduldqfh dqg
pruh jhqhudoo| wkh prphqw edvhg rq q srlqwv1

Mdqxdu| 4<98 0 Sxeolfdwlrq ri M1V1 ; uhsruw/ hqwlwohg �frqwulexwlrq ã o*dqdo|vh
sìwurjudskltxh txdqwlwdwlyh�1 Wklv uhsruw/ zklfk ghwdlohg wkh uhvxowv ri shw0
urjudsklf vxuyh|v/ lqwurgxfhg wkh frqfhsw ri wkh vwuxfwxulqj hohphqw/ fdoohg
�vsrw�/ dqg wkh klw ru plvv wudqvirupdwlrq1 Wzr wklqjv rffxuuhg1 Iluvw/ M1V1
frxog qrw olqn klv ydulrjudpv wr wkh fodvvlfdo shwurjudsklf lqglfhv +urxqgqhvv/
flufxodulw|/ sdfnlqj dqg ideulf, dqg vhfrqg/ wkh ydulrjudpv wkhpvhoyhv zhuh
rqo| voljkwo| judqxorphwulf1 Rq wkh edvlv ri wkhvh wzr revhuydwlrqv/ wkh dxwkru
sursrvhg vwduwlqj iurp vkdshv zklfk zrxog eh jlyhq d sulrul 0 wkh vwuxfwxulqj
hohphqwv 0 dqg wr pdnh wkhp lqwhudfw zlwk wkh remhfwv xqghu vwxg| e| phdqv ri
wkh klw ru plvv wudqvirupdwlrq1 Dffruglqj wr wkhlu jhrphwu| +flufoh/ vwudljkw olqh/
sdlu ri srlqwv,/ wkhvh �vsrwv� zrxog uhyhdo gl�huhqw vwuxfwxudo ihdwxuhv ri wkh
remhfwv +�j1 7,1 Wkh uhsruw dovr phqwlrqhg wkh suhsdudwlrq ri d �ydulrjudsk�
wr dqdo|vh wh{wxuhv1

Ghfhpehu 4<97 0 Sxeolfdwlrq ri J1P18: uhsruw/ hqwlwohg �Hwxgh wkìrultxh ghv
judqxorpìwulhv� zklfk fkurqrorjlfdoo| iroorzhg M1V1 ;/ vwduwhg iurp lw/ surylghg
lw zlwk d irupdo iudphzrun/ dqg/ deryh doo/ h{whqghg lw +�j 7 dqg 9,1 Grfx0
phqwv M1V1 ; dqg J1P18: fdq eh frqvlghuhg dv wkh yhu| vwduw ri Pdwkhpdwlfdo
Pruskrorj|1 Uhsruw J1P18: lv frpsrvhg ri irxu sduwv =

d, Frpsxwdwlrq ri wkh vl}h glvwulexwlrq ri vskhuhv iurp wkhlu lqgxfhg glvfv
ru wkhlu lqgxfhg lqwhufhswv1 Wkh dxwkru irxqg wkhuh dq xqh{shfwhg dssolfdwlrq
ri wkh judglqj irupdolvp kh kdg hoderudwhg iru jhrvwdwlvwlfv >

e, Ohdylqj wkh suredelolvwlf iudphzrun/ J1 P1 irupdolvhg wkh klw ru plvv
wudqvirupdwlrq lqwurgxfhg lq M1V1 9/ olplwlqj lw wr rqh0skdvh vwuxfwxulqj hoh0
phqwv1 Fdoolqj lw �Vhuud*v wudqvirupdwlrq�/ J1P1 ghvfulehg lwv dojheudlf surs0
huwlhv dqg sursrvhg dq dqdo|wlfdo uhsuhvhqwdwlrq >

f, J1 P1 lqwurgxfhg wkh frqfhswv ri wkh rshqlqj dqg forvlqj dvvrfldwhg zlwk
hurvlrq/ gh�qhg wkhlu pdlq dojheudlf surshuwlhv/ dqg lqwhusuhwhg rshqlqjv df0
fruglqj wr edoov ri lqfuhdvlqj udglxv lq whupv ri judqxorphwulhv >

g, Uhwxuqlqj wr wkh suredelolvwlf irupdolvp/ kh h{suhvvhg/ e| phdqv ri wkh
qrwlrq ri hurvlrq/ wkh prphqwv ri wkh Errohdq prgho lq d frqyhqlhqw iudphzrun/
zklfk iruhfdvw wkh wkhru| ri udqgrp vhwv1

Iheudu| 4<98 0 Sxeolfdwlrq ri M1V1 < uhsruw lqwlwohg �Od wudqvirupdwlrq hq
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wrxw rx ulhq� 1 Lw lv d vkruwhqhg yhuvlrq ri M1V1 ; wkdw wdnhv J1P18: uhvxowv lqwr
dffrxqw1

Pdufk 4<98 0 Sxeolfdwlrq ri J1P1 8; uhsruw hqwlwohg �D{lrpdwltxh ghv pl0
olhx{ sruhx{ doìdwrluhv�1 Wklv wh{w hvwdeolvkhg d vhulhv ri dgglwlrqdo uhvxowv ri
wkh klw ru plvv wudqvirupdwlrq/ frqfhuqlqj wrsrorjlfdo surshuwlhv dqg frqyh{lw|1
Wkh vhfrqg sduw/ pruh suredelolvwlf/ rxwolqhg wkh wkhru| ri udqgrp vhwv1

Pd| 4<98 0 Sxeolfdwlrq ri M1V1 46 uhsruw/ �O*dqdo|vh ghv wh{wxuhv sdu od
jìrpìwulh doìdwrluh �/ zulwwhq lq suhsdudwlrq ri wkh sdwhqw ri Mxo| 5/ 4<981 Wkh
SkG vwxghqw zdv erog hqrxjk wr zulwh = �qrzkhuh/ lq shwurjudsk| ru dq|zkhuh
hovh/ lv lw srvvleoh wr vd| wkdw d pdwhuldo remhfw kdv d vkdsh�1 M1 Sldjhw dqg wkh
Jhvwdow Wkhrulh zhuh qrw idu111

Mxo| 4<98 0 Uhjlvwudwlrq ri wkh �uvw sdwhqw ri wkh wh{wxuh dqdo|vhu/ lqyhq0
wru = M1 V1/ frpsdq| = LUVLG1 Rqh fdq vhh lq �jxuh 6 wkh iurqw sdjh ri wkh
fruuhvsrqglqj X1V1 ghsrvlw1

Wkh uhjlvwudwlrq ri wklv sdwhqw rq Mxo| 5/ 4<98/ hqghg wkh �uvw |hdu ri Pdwk0
hpdwlfdo Pruskrorj|1 Wkh J1P1 8: uhsruw zdv wkh edvlv iru wkh pruskrorjlfdo
sduw ri J1 P1*v errn ^6` > M1V1 9 uhsruw zdv sxeolvkhg lq wkh �exoohlq gx EUJP
lq 4<99 ^43` M1V1 46 uhsruw zdv suhvhqwhg rq Qryhpehu 5/ 4<98/ e| lwv dxwkru/ wr
wkh vflhqwl�f frpplwhh ri LUVLG1^<`1 Ilqdoo|/ M1F1 Nohlq zdv kluhg rq Mdqxdu|
4vw 4<98 wr exlog wkh hohfwurqlfv ri wkh wh{wxuh dqdo|vhu1

7 Vhfrqg fkurqrorj|
Vxusulvlqjo|/ wkh �uvw |hdu/ zklfk zdv vr ulfk lq iuxlwixo h{fkdqjhv/ zdv iroorzhg
e| wzr |hduv ri doprvw frpsohwh vlohqfh rq wkh vxemhfw1 J1 P1 wxuqhg wr k|0
gurg|qdplfv +hljkw vwxglhv zulwwhq gxulqj wkdw shulrg, dqg wkh rqo|/ pruh ru
ohvv/ pruskrorjlfdo wh{w wkdw kh zurwh/ J1P1 94 uhsruw/ eruh xsrq shuphdelolwlhv
+odzv ri wkh �uvw srlqw ri frqwdfw/ prgho ri lqghshqghqw fkdqqhov,1 Wkh pdlq
uhdvrq iru wklv vlwxdwlrq zdv wkh ghyhorsphqw ri wkh wh{wxuh dqdo|vhu wkdw wrrn
wkh hqwluh |hdu ri 4<98

Iurp Mdqxdu| 4<99/ wkh pdfklqh doorzhg wkh frqvwuxfwlrq ri hyhu| srvvleoh
vwuxfwxulqj hohphqw edvhg rq d vwudljkw olqh/ dqg d ihz prqwkv odwhu/ wkrvh ri
wkh vhfrqg glphqvlrq zdv vwloo olplwhg/ lw zdv d vpdoo whfkqlfdo uhyroxwlrq/ zkrvh
vxffhvv dqg shuirupdqfhv zhuh juhdwo| wr wkh fuhglw ri M1F1 Nohlq1

Zkhuhdv wkh �uvw/ pdqxdo/ vwxg| rq wkh wklq vhfwlrq iurp Od Prxulëuh kdg
frvw wkuhh prqwkv* zrun/ rqo| whq plqxwhv zhuh qhhghg iru d vdpsolqj whq wlphv
dv ghqvh1 Wkh lghd wr xvh wkh remhfw xqghu vwxg| iru lwv rzq phpru| fkdqjhg
frpsohwho| wkh dffhvv wr h{shulphqwdwlrq/ dqg zlwkrxw wklv qryho phdqv/ lw lv
olnho| wkdw Pdwkhpdwlfdo Pruskrorj| zrxog qhyhu kdyh ghyhorshg +wklv lv dovr
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Iljxuh 5= Ghwdlo ri d wklq vhfwlrq iurp wkh plqh ri Od Prxulëuh +uhg ehg,/ rq
zklfk wkh �uvw h{shulphqwdo/ dqg pdqxdo/ vwxg| ri Pdwkhpdwlfdo Pruskrorj|
zdv irfxvhg/ dqg wkh �uvw xvh ri wkh wh{wxuh dqdo|vhu ^VHU 99`1 Olprqlwh rrolwhv/
gdun dqg vrphwlphv iruphg durxqg d txduw} jhup/ duh fhphqwhg e| fkorulwh1

wkh uhdvrq zk| lw eorvvrphg lq Iudqfh udwkhu wkdw lq wkh Xqlwhg Vwdwhv = d orw
ri Dphulfdq vflhqwlvwv duh wrr surxg ri wkhlu frpsxwhuv wr wu| wr e|sdvv wkhp,1

Wkh zkroh |hdu ri 4<99 zdv ghyrwhg wr wkh lqyhqwru| ri �jrrg� vwuxfwxulqj
hohphqwv dqg wr hvwdeolvklqj orjlfdo uhodwlrqvklsv ehwzhhq wkhp +h1j1 = wr ghulyh
d olqhdu hurvlrq fxuyh frphv grzq wr kdyh wkh vwuxfwxulqj hohphqwv ri wkhvh
hurvlrqv suhfhghg e| d frxsoh ri srlqwv 34,1 Wkh uhvhdufk rq fdoflwh pljudwlrq
dqg fkorulwl}dwlrq uhvxphg1 Wkh odwwhu rqo| qhhghg d vhulhv ri wklq vhfwlrqv
zklfk zhuh hdvlo| rewdlqhg/ wkh iruphu ohg wr d skrwrjudsklf vxuyh| ri plqlqj
idfhv iurp Vw0Slhuuhprqw +�j14,1 Wkh pljudwlrq ri fdoflwh zdv ghqvh hqrxjk/
khqfh ylvleoh/ lq wkdw sduw ri wkh ghsrvlw wr wu| wr h{sorlw gluhfwo| vrph wkluw|
volghv zlwk wkh wh{wxuh dqdo|vhu1 Dqg lw zrunhg +M1V1 4:, $

Wkh vlohqfh ri wh{wv glg qrw uh hfw dq| glyhujhqfh ri lqwhuhvwv ehwzhhq wkh
wzr phq1 Rq wkh frqwudu|/ gxulqj wkhvh wzr |hduv wkh| phw hyhu| zhhn/ iurp
Rfwrehu wr Mdqxdu|/ diwhu wkh frxuvh ri suredelolw| wkdw J1 P1 jdyh dw wkh
Hfroh ghv Plqhv gh Qdqf|/ dvvlvwhg e| M1 V1 Gxulqj wklv krxu ulwxdoo| vshqw lq d
orfdo sxe/ wkh| h{fkdqjhg lqirupdwlrq/ wkh| lqyhqwhg wkh qdph �Pdwkhpdwlfdo
Pruskrorj|� iru wkh qhz glvflsolqh/ dv zhoo dv rwkhu whupv/ dqg wkh| judgxdoo|
zrunhg rxw d sdshu vxuyh|lqj wkh zkroh vwuxfwxudo lqirupdwlrq wkdw frxog eh
rewdlqhg wkurxjk d vfdqqlqj ri rqh ru wzr sdudooho vwudljkw olqhv1 Vlqfh M1V1 ohiw
iru vl{whhq prqwkv dw wkh ehjlqqlqj ri Ghfhpehu wr gr klv qdwlrqdo vhuylfh/ J1P1
wrrn fduh ri wkh �qdo zulwlqj ri wkh wh{w/ lqwhqghg wr eh d nlqg ri pdqlihvwr ri
Pdwkhpdwlfdo Pruskrorj|1 LUVLG kluhg D1 Kddv wr uhsodfh M1V11 Kddv sod|hg d
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Iljxuh 6= Idf vlploh ri wkh ehjlqlqj ri wkh �uvw X1V1 sdwhqw ri wkh Wh{wxuh
Dqdo|vhu

vljql�fdqw uroh lq wkh h{shulphqwdo sduw ri wkh pdqlihvwr/ zklfk zdv sxeolvkhg
lq wzr vxffhvvlyh sdshuv lq wkh Dqqdohv ghv Plqhv lq Ghfhpehu 4<9: ^KDD 9:`1

Orrnlqj edfn rq wkh |hdu 4<9:/ lw dsshduv wkdw J1P1 dqg M1V1 zhuh erwk exv|
�qlvklqj suhylrxv zrun/ dqg suhsdulqj wkh fuhdwlrq ri F1P1P1/ hyhq li wkh| glg
qrw vxvshfw lw |hw1 Wkh qdwlrqdo vhuylfh dv d �uvw olhxwhqhqw lq d plolwdu| uhvhdufk
fhqwhu doorzlqj vrph iuhh wlph/ M1 V1 frqfoxghg klv plqlqj vwxglhv/ gxulqj klv
plolwdu| vhuylfh/ zlwk d SkG wkhvlv lq hqjlqhhulqj +Rfwrehu 4<9:,/ dqg klv zrunv
lq pdwkhpdwlfdo jhrorj| e| zulwlqj wkh wzr sdshuv M1V1 4: dqg M1V14; 4<9; /
rqh rq wkh phwulf vfdoh/ wkh rwkhu rq wkh fkdqjh ri vfdoh iurp wkh plfurq wr wkh
nlorphwhu +sxeolfdwlrqv ^45` dqg ^46` uhvshfwlyho|,1 Iru wkhlu dxwkru/ hyhu|wklqj
kdg ehhq vdlg rq wkh ghvfulswlyh srwhqwldo ri wkh vwuxfwxulqj hohphqw frqvlvwlqj
ri d �frxsoh ri srlqwv�1 Dw wkh vdph wlph/ kh zdv suhsdulqj d qhz sdwhqw iru
wkh wh{wxuh dqdo|vhu/ wr eh odwhu uhjlvwhuhg dqg h{sorlwhg iru wkh qh{w wzhqw|
|hduv zlwk sur�w e| DUPLQHV1

Vwloo lq 4<9:/ J1 P1/ diwhu kh kdg fkrvhq wr wdnh vrph glvwdqfh iurp Jhr0
vwdwlvwlfv/ ohiw E1U1J1P1 dqg zurwh wkh �uvw lpsruwdqw wkhruhwlfdo wh{w rq Pdwk0
hpdwlfdo Pruskrorj| +J1P1 :7, zklfk suh�jxuhg wkh �Wkhru| ghv hqvhpeohv
doìdwrluhv� ^7` / dqg wkh �uvw fkdswhuv ri �Udqgrp vhwv dqg Lqwhjudo Jhrph0
wu| � ^:` 1 Ilqdoo|/ kh jdwkhuhg klv pruskrorjlfdo sdshuv ri wkh �uvw shulrg
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+4<9704<98, dqg vrph wh{wv rq k|gurg|qdplfv +4<9804<99, lq d errn hqwlwohg
�Hoìphqwv srxu xqh wkìrulh ghv plolhx{ sruhx{� ^6` 1

Rq Dsulo 53/ 4<9;/ J1 P1 pryhg wr wkh Pdlqwhqrq sdylolrq/ lq Irqwdlqheohdx/
uhqdphg Fhqwuh gh Pruskrorjlh Pdwkìpdwltxh1 Wkh Hfroh ghv Plqhv gh Sdulv
fuhdwhg wkh �Fhqwuh gh Pruskrorjlh Pdwkìpdwltxh�/ dqg dssrlqwhg klp gluhf0
wru1 Ghvslwh wkh lpsrvlqj vl}h ri wkh exloglqj/ wkh fhqwhu zdv uhgxfhg wr wzr
shrsoh= J1P1 dqg M1 V1 1 Wkh odwhu kdylqj frpsohwhg klv plolwdu| vhuylfh lq
Dsulo/ kdg mxvw ehhq kluhg dv �Pdñwuh gh Uhfkhufkhv� e| wkh Hfroh ghv Plqhv/
dqg dssrlqwhg wr F1P1P11

Zh nqrz qrz/ wkluw| |hduv odwhu/ wkdw rqfh wudqvsodqwhg lqwr wkh jurxqg ri
wkh Hfroh ghv Plqhv/ wkh exujhrqlqj sodqw zrxog jurz wr wkh srlqw wkdw rqh fdq
kdugo| �qg wrgd| dq lpdjh surfhvvlqj surjudp wkdw grhv qrw lqyroyhv/ pruh ru
ohvv/ Pdwkhpdwlfdo Pruskrorj|1

Fkurqrorj| vkdushqv wkh hyhqwv/ pdnhv pruh suhflvh wkhlu dssdulwlrqv/ exw
vd|v qrwklqj derxw wkhlu uhdvrqv1 Zkdw kdsshqhg gxulqj wkh wkuhh |hduv zh kdyh
mxvw vnlsshg wkurxjk/ dqg deryh doo gxulqj wkh �uvw rqh B Zkdw nlqg ri lpsxovh
glg wkhvh wzr phq jlyh e| zrunlqj wrjhwkhu zlwk sudfwlfdoo| qr lqwhoohfwxdo
frqqhfwlrq zlwk wkh shrsoh durxqg wkhp B Zk| glg wklv phwkrgrorj| judgxdoo|
jdlq lq lq xhqfh lqvwhdg ri dqrwkhu B Lv lw gxh wr wkh pdwkhpdwlfdo h{suhvvlrq
ri lwv frqfhswv ru wr d ehwwhu delolw| wr uhqghu wkh frqfhswv ri wkh wlph/ dqg
lqwhjudwh wkhp lqwr d xql�hg dssurdfk B Ru lv lw vlpso| wkh uhvxow ri wkh whfkqlfdo
hyroxwlrq ri frpsxwhu vflhqfh wkdw hqdeohg wkh v|qfkurql}hg ghyhorsphqw ri
Pdwkhpdwlfdo Pruskrorj| dv d vruw ri e|0surgxfw B

8 Duh wkh hvvhqwldov ri d vflhqwl�f wkhru| frq0
wdlqhg lq lwv pdwkhpdwlfdo frusxv B

Iluvw uhpdun = Zlwk wkh sdwhqw dqg wkh ghyhorsphqw ri wkh wh{wxuh dqdo0
|vhu/ irxu sdshuv pdunhg wkh �uvw |hdu ri pruskrorj|/ qdpho| +J1P18:, +M1V1;,
+J1P18;, dqg +M1V146,1 Krzhyhu/ wkh wzr wh{wv e| M1 V1 duh pdwkhpdwlfdoo|
wklq zkhuhdv wkh wzr vwxglhv e| J1 P1 ghprqvwudwhg dq lpsuhvvlyh whfkqlfdo
yluwxrvlw|/ dqg dq hyhq juhdwhu ruljlqdolw| ri h{suhvvlrq = qhz frqfhswv ghpdqg
qhz irupdolvpv1

Vhfrqg uhpdun = Lq +J1P18:,/ J1 P1 uhglvfryhuhg wkh vhw dgglwlrq dqg vxe0
wudfwlrq gh�qhg e| K1 Plqnrzvnl +4<36,1 Wkhvh rshudwlrqv kdg ehhq vwxglhg
lq ghwdlo lq d eulooldqw zrun e| K1 Kdgzljhu zklfk kdg ehhq sxeolvkhg vhyhq
|hduv ehiruh ^5` 1 Wklv errn hyhq phqwlrqhg iru wkh �uvw wlph wkh rshqlqj dqg
forvlqj/ dqg wkhlu h{whqvlyh surshuw|1 Kdgzljhu*v dssurdfk ehorqjhg wr d vfkrro
ri wkrxjkw fdoohg Lqwhjudo Jhrphwu|/ zklfk kdv iurp Plqnrzvnl wr wklv gd|/
frqvwuxfwhg vhw prghov dqg wulhg wr ghvfuleh wkhp zlwk dssursuldwh qxpehuv1
Lq sdudooho/ vlqfh wkh hduo| vl{wlhv/ sudfwlwlrqhuv lqvsluhg e| wkrvh prghov iru
txdqwli|lqj sxusrvhv kdyh irxqghg wkh Lqwhuqdwlrqdo Vrflhw| ri Vwhuhrorj|1
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Wkrxjk qhyhu lq qlqhw|0�yh |hduv ri wkhru|/ qru lq wkluw|0�yh |hduv ri sudf0
wlfh/ wkh lghd ri xvlqj d vhw dv d surelqj wrro wr dqdo|vh dqrwkhu +M1V1 46, ru wr
phdvxuh lwv vl}h glvwulexwlrq +J1P18:, rffxuuhg lq wkhvh jurxsv1 Dqg zkdw lv
pruh/ kdylqj uhdol}hg krz forvho| uhodwhg zhuh Pdwkhpdwlfdo Pruskrorj| dqg
Vwhuhrorj|/ J1 P1 dqg M1 V1 suhvhqwhg wkhlu lghdv ehiruh wkh Vrflhw| ri Vwhuhrorj|/
lq 4<:4 ^8` dqg ^47` / zkhuh wkh| zhuh uhfhlyhg zlwk udwkhu pl{hg ihholqjv1 Wkh
srvwxodwh wkdw rqh fdq vwxg| d vhw rqo| e| dvvrfldwlqj lw zlwk qxpehuv zdv vr
ghhso| urrwhg lq wkhlu plqgv/ dqg vr lpsolflwho|/ wkdw wkh vwhuhrorjlvwv zhuh mxvw
xqdeoh wr lpdjlqh rwkhu zd|v ri wklqnlqj1 Wkh sk|vlfdo lqwxlwlrq ri pruskrorj|
wkdw shufhlylqj d vhw/ ru dq lpdjh/ phdqv wr wudqvirup lw/ hlwkhu txdolwdwlyho|
ru txdqwlwdwlyho|/ zdv wrr idu uhpryhg iurp wkhluv1

Dqg |hw wkh qhz dssurdfk xvhg wr rshq qxpehu ri txhvwlrqv1 Iru h{dpsoh/
lq Plqnrzvnl dgglwlrq/ wkh wzr rshudqg vhwv sod| d v|pphwulfdo sduw1 Wkhq
krz frxog vrpherg| jlyh fuhglw wr wkdw dssurdfk zklfk zdv edvhg erwk rq
Plqnrzvnl vxp dqg rq wkh glvv|pphwulf sduwv lw dvvljqhg wr wkh wzr vhwv B
Khuh lv dqrwkhu h{dpsoh= dffruglqj wr wkh wkhru|/ glodwlrq zdv wr eh d pruh
urexvw rshudwlrq wkdq hurvlrq/ dowkrxjk qr h{shulphqw frxog yhuli| wkh idfw1
Dovr/ rqh frxog zrqghu zkhwkhu vxfk d wkhru| zrxog dsso| wr jud| ohyho lpdjhv/
ru xqltxho| wr elqdu| rqhv1 Hwf11Exw wkh vwhuhrorjlvwv glg qrw sd| dwwhqwlrq wr
wkhvhv dvshfwv1

Wkxv/ wkh �uvw jhupv ri wkh qhz phwkrg/ dv zhoo dv wkh �uvw rssrvlwlrq wr
lw/ eurxjkw wr wkh iruh dq lqwxlwlyh ohyho ghhshu wkdq wkdw ri pdwkhpdwlfv1 Wkh
odwwhu dsshduv dv d vhfrqg od|hu/ ru dv dq lqwhuidfh wkdw wudqvpxwhv wkh edvlf
lqwxlwlrqv lqwr irupdo prghov iru ixwxuh h{shulphqwv1 Wkh rqh zkr zrxog olplw
wkh hslvwhprorj| ri Pdwkhphwlfdo Pruskrorj| wr vhw prghov zrxog pdnh wkh
vdph w|sh ri plvwdnh dv wr uhgxflqj wkh �uvw wkhru| ri uhodwlylw| wr Oruhqw}
wudqvirupdwlrq 1

9 Duh lghdv mxvw wkh iuxlwv ri whfkqrorjlfdo hyr0
oxwlrq B

Xs wr zkdw srlqw fdq zh frqvlghu dv rxuv wkrvh wkhruhwlfdo lqyhqwlrqv wkdw zh
kdyh lqgxojhg rxuvhoyhv lq wklqnlqj wkh| zhuh ruljlqdo/ exw zkrvh vxffhvvlrq lq
wlph vhhpv vxusulvlqjo| fruuhodwhg zlwk wkh ghyhorsphqw ri frpsxwhu whfkqro0
rj|B

Iurp wklv srlqw ri ylhz/ wkh hyroxwlrq ri Pdwkhpdwlfdo Pruskrorj| ryhu
wkh sdvw wkluw| |hduv lv lqvwuxfwlyh1 Wzr0glphqvlrqdo rshudwruv zhuh glvfryhuhg
irxu |hduv ehiruh whohylvlrq whfkqrorj| hqdeohg wkhlu lpsohphqwdwlrq +4<9<,>
wkh phpru| ri wkh vl}h ri dq lpdjh/ zlwk lwv yhu| shfxoldu orrs ixqfwlrqlqj/
rffxuuhg lq 4<:6/ vlpxowdqhrxvo| zlwk d jurzlqj lqwhuhvw iru elqdu| lwhudwlyh
dojrulwkpv +xowlpdwh hurvlrq/ vnhohwrq/ wklqqlqj,1 Ilyh |hduv odwhu/ wkh qxphu0
lfdo phpru| rshqhg wkh grru wr jud| wrqh lpdjh surfhvvlqj/ suhflvho| dw wkh
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Iljxuh 7= H{wudfw ri M=V=; sdshu = ruljlqdo yhuvlrq ri glodwlrq dqg hurvlrq
+wkh frpelqhg klw ru plvv wudqvirupdwlrq dsshduhg iru wkh iluvw wlph lq
M=V=46,=

wlph zkhq pruskrorjlfdo �owhulqj dqg wkh zdwhuvkhg dojrulwkp zhuh lqyhqwhg1
Pruh uhfhqwo|/ wkh pruskrorjlfdo wkhru| iru frqqhfwlrq/ wkdw jryhuqv dxwrpdwlf
vhjphqwdwlrq ri lpdjhv dqg vhtxhqfhv/ zdv ghyhorshg gxulqj wkh qlqhwlhv/ mxvw
zkhq wkh pxowlphgld dssolfdwlrqv durvh1 Zkdw d orw ri frlqflghqfhv $

Hyhq li zh duh qrw dozd|v dzduh ri lw/ zh doo �vxui� rq vxffhvvlyh whfkqrorjlfdo
zdyhv1 Krzhyhu/ wklv wklv vxefrqvflrxv suhvvxuh dssolhv xqlirupo| ryhu doo wkh
4833 lpdjh surfhvvlqj oderudwrulhv lq wkh zruog1 Zk| wkhq vwurqj lghdv gr
fu|vwdool}h lq d ihz sodfhv rqo|/ dqg dw vrph sulylohjhg shulrgv B

: Krz dq lghd zdv eruq
Wr doo wkhvh sdudgr{hv/ zh pxvw dgg wklv rqh = zk| vd| wkdw lq 4<97 wzr shrsoh
lqyhqwhg Pdwkhpdwlfdo Pruskrorj| zkhuhdv dw wkdw wlph/ wkh| nqhz qrwklqj
derxw vnhohwrqv/ ohyholqjv/ frqqhfwlylw| rq odwwlfhv/ qrw hyhq odwwlfhv B Wkh xvh
ri xqghwhuplqhg yhuedo irupv vrphwlphv orrn lpsurshu111

Khuh/ wkh dpeljxlw| ri wkh sdudgr{ frphv iurp wkh idfw wkdw d surfhvv lv
frqixvhg zlwk lwv uhvxowv1 Lq 4<97/ wkh erg| ri uhvxowv zdv ri frxuvh olplwhg/ dqg
glg qrw h{dfwo| iruhfdvw wkrvh zklfk zrxog iroorz1 Exw wkh zd| ri wklqnlqj wkdw
fdph zlwk wkhp/ zklfk zdv fuhdwhg dw wkdw wlph/ wxuqhg rxw wr eh dq ruljlqdo
vfkrrolqj lq xqghuvwdqglqj lpdjh dqdo|vlv1 Wr looxvwudwh wklv srlqw/ wkh eluwk ri
wkh frqfhsw ri d judqxorphwu| ghvhuyhv vrph dwwhqwlrq1

Wkh �uvw txhvwlrq zdv = krz wr nqrz wkh vl}h ri rrolwhv dqg ri fkorulwh
fhphqw lq Oruudlqh lurq ruhv +dw ohdvw rqh phdq yroxph sdudphwhu/ dqg pruh li
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Iljxuh 8= H{wudfw ri J1P1 8: sdshu= Iluvw rffxuuhqfh ri wkh rshqlqj dqg forvlqj
dvvrfldwhg zlwk dq hurvlrq dqg lwv uhodwhg glodwlrq1

srvvleoh, B
Iluvw dqvzhu = Wkh uhvxowv ri wkh �uvw srlqw ydulrjudpv ohg M1V1 wr wkh iro0

orzlqj sursrvlwlrq +�j1 7,M1V1 zdv zurqj zkhq frqvlghulqj glodwlrqv ru glvwdqfh
ixqfwlrqv dv judqxorphwulf wrrov/ exw kh glg ihho wkh qhhg iru frqyh{ vwuxfwxu0
lqj hohphqwv1 Kh irupxodwhg wkh txhvwlrq gl�huhqwo| lq whupv ri �vhwv $ vhwv�
wudqvirupdwlrqv +dqg qrw �vhwv $ qxpehuv�, zklfk zdv qhz/ dqg lqwurgxfhg
wkh sdudgljp iru wklv w|sh ri wudqvirupdwlrqv1

Vhfrqg vwhs = J1P1 uhylyhg wkh lghd ri wudqviruplqj vhwv dqg vkrzhg wkdw
glodwlrqv xvlqj glvnv vkrxog eh frpelqhg zlwk wkhlu gxdo rshudwlrqv wr rewdlq d
judqxorphwulf uhvxow +�j18 dqg 9,1

Rqfh djdlq d jrrg lqvljkw hphujhg rxw ri d txhvwlrqdeoh pdwkhpdwlfdo vwdwh0
phqw = wkh ixqfwlrq V+�, zdv fhuwdlqo| qrw ghfuhdvlqj/ exw wkh vdph zdv wuxh
douhdg| iru glodwlrqv dffruglqj wr glvnv1 Wkh vwuhqjwk ri J1P1 dssurdfk dfwxdoo|
fdph iurp wkh lqwurgxfwlrq ri lghpsrwhqw rshudwruv1Lqghhg/ wklv surshuw| zdv
suryhg iru rshqlqj d ihz sdjhv ehiruh/ exw lwv dxwkru glg qrw yhqwxuh |hw wr
vxevwlwxwh lw +zlwk wzr rwkhu d{lrpv, dv frqvwlwxwlyh ri wkh sk|vlfdo frqfhsw ri
judqxorphwu|1 Wklug vwhs = Vlqfh wkh flufxodu rshqlqj zdv vwloo rxw ri uhdfk ri
wkh whfkqlfdo wrrov dydlodeoh dw wkdw wlph +wh{wxuh dqdo|vhu ri 4<98,/ J1P1 dqg
M1V1 wxuqhg wr wkh olqhdu hurvlrq/ zklfk zdv h{shulphqwdoo| dffhvvleoh1Lq 4<99/
d uhfhqwo| hqjdjhg hqjlqhhu fdoohg Dqguì KDDV mrlqhg wkh wzr pruskrorjlvwv1
Wrjhwkhu/ wkh| v|vwhpdwlfdoo| lqyhvwljdwhg doo xvhixoo vwuxfwxulqj hohphqwv vxs0
sruwhg e| rqh olqh ru e| wzr forvh sdudooho rqhv1 Iurp olqhdu hurvlrqv/ wkh|
ghulyhg phdvxuhphqwv ri wkh phdq yroxph/ vxfk dv wkh vwdu iru lqvwdqfh/ zklfk
eurxjkw dq dqvzhu wr wkh txhvwlrq dw kdqg ^4`1

Hslorjxh = Hljkw |hduv odwhu/ J1P1 �qdoo| fdph xs zlwk wkh pruskrorjlfdo
frqfhsw ri judqxorphwu| xqghu lwv frpsohwh dqg �qdo irup ^PDW :5e`/ edvhg
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Iljxuh 9= H{wudfw ri J1P1 8: sdshu = Iluvw yhuvlrq ri wkh judqxorphwu| +E �
ehlqj wkh rshq edoo ri gldphwhu �,

rq d vhulhv ri vhw d{lrpv1 Phdqwlph/ wkh ruherg| ri Oruudlqh kdg orvw dq| doo
lwv vljql�fdqfh iru wkh Iuhqfk lurq dqg vwhho lqgxvwu|111

Wkxv/ lghdv �uvw qhhg wlph wr wdnh vkdsh/ wkhq wr h{sdqg dqg olqn wrjhwkhu1
Sodwrqlvwv duh qrw dozd|v dzduh ri wklv srlqw1 Wkrvh zkr wu| wr frqvwuxfw d
pdwkhpdwlfdo vwuxfwxuh duh vrphwlphv oxuhg e| wkh vwurqj lpsuhvvlrq wkdw �lw
grhv h{lvw� vrphzkhuh/ rxwvlgh wkh vhqvleoh zruog1 Exw ehfdxvh wkh| lqwhusuhw
wklv lpsuhvvlrq iurp d uhwurvshfwlyh/ wkhuhiruh vwdwlf/ srlqw ri ylhz/ wkh| whqg
wr irujhw wkdw wkh| ihho wkdw �lw grhv h{lvw� ehfdxvh �lw grhv uhvlvw� +d ihholqj
wkdw lv qrw vr Sodwrqlf11,

Lq rxu vwru|/ h{shulphqwdo idfwv duh qhyhu xvhg wr yhuli| uhdg|0pdgh irupxodv1
Wkh| dsshdu rq wkh frqwudu| dv d vxssruw wr khos dq lghd xqghu frqvwuxfwlrq
wr �qg lwv vwuxfwxuh dqg vkdsh1

Dqg wkh gldorj wkdw wdnhv sodfh ehwzhhq wkh wzr uhvhdufkhuv yld wkhlu wh{wv
ixo�ov h{dfwo| wkh vdph ixqfwlrq = lw lv wkurxjk vxffhvvlyh h{fkdqjhv dqg prgl�0
fdwlrqv wkdw lghdv surjuhvvlyho| wdnh vkdsh1 Pruhryhu lw grhv qrw vhhp qhfhvvdu|/
qru hyhq ghvludeoh/ wkdw wkh wzr surwdjrqlvwv eh wrr pxfk dolnh/ wkdw wkh| kdyh
wkh vdph pdwkhpdwlfdo edfnjurxqg iru lqvwdqfh1 Wkhlu gldorj lv vxffhvvixo eh0
fdxvh wkh| ylhz uhdolw| iurp wzr gl�huhqw dqjohv/ exw zlwklq wkh vdph iudph ri
wkrxjkw1
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; Frqfoxvlrq
Wr frqfoxgh/ zh zloo frph edfn wr wkh sdudgr{ ri wkh lqlwldo lqyhqwlrq1 Iurp
4<9;/ vrph suhylrxv uhvxowv zhuh wr eh ghyhorshg +Errohdq prgho/ klw ru plvv
wudqvirupdwlrq,/ rwkhuv qrw +vwdu/ udgll ri fxuydwxuh,/ dqg wkh ruljlqdo pd0
fklqh hyroyhg udslgo| wr rwkhu surswrw|shv dqg frpphufldo ghylfhv +Ohlw}/ Doohq
Eudghoh|/ hwf,1 Exw wkh hvvhqwldo srlqw zdv hovhzkhuh dqg zdv edvhg rq wkh fkrlfh
ri vshfl�f phwkrgrorjlfdo dqg h{shulphqwdo olqhv/ zklfk zdv douhdg| h�hfwlyh
lq 4<9;1 D vw|oh zdv eruq/ zlwk lwv suhvxssrvlwlrqv/ lwv vwuhqjkwv dqg lwv zhdn0
qhvvhv/ zklfk zdv wr lq xhqfh wkh uhvhdufkhuv doprvw zlwkrxw wkhlu nqrzlqj/ vr
wkdw wrgd| rqh lpphgldwho| uhfrjql}hv/ diwhu uhdglqj d ihz sdudjudskv/ zkhwkhu
ru qrw d vflhqwl�f sdshu frphv iurp wkh vfkrro ri Pdwkhpdwlfdo Pruskrorj| 1

Dv uhjdugv whdp zrun/ lw dovr hvwdeolvkhg d vshfldo w|sh ri uhodwlrqvklsv1
Vxevhtxhqwo|/ fuhdwlrqv olnh vnhohwrql}dwlrq/ pruskrorjlfdo �owhulqj/ ru ohyholqjv
+wr phqwlrq rqo| d ihz, zrxog iroorz wkh vdph prghv ri h{fkdqjh/ ehwzhhq
J1P1 dqg rwkhu uhvhdufkhuv/ wkh vdph u|wkpv/ hyhq wkh vdph gxudwlrq/ dv wkrvh
zklfk lwv wzr irxqghuv kdg hvwdeolvkhg lqwxlwlyho| iurp wkh yhu| �uvw |hduv ri
Pdwkhpdwlfdo Pruskrorj|1

< Dsshqgl{
Wudqvodwlrq ri �jxuh 7 = Ohw xv frqvlghu d flufxodu vsrw ri gldphwhu { vfdqqlqj
wkh vhfwlrq1 Wkh vsrw lv fhqwhuhg lq wkh fxuuhqw srlqw {/ zh vkdoo vd| =

i � +{, @ 3 li qr srlqw ri wkh flufoh ehorqjv wr J
i � +{, @ 4 li dw ohdvw rqh srlqw ri wkh flufoh ehorqjv wr J

Vlploduo|
i � � +{, @ 3 li qr srlqw ri wkh flufoh ehorqjv wr J
i � � +{, @ 4 li dw ohdvw rqh srlqw ri wkh flufoh ehorqjv wr J

Lw lv qrw qhfhvvdu| wr kdyh d flufxodu frqwrxu1 Iru h{dpsoh/ xvlqj wkh vdph
wudqvirupdwlrq edvhg rq d vwudljkw olqh vhjphqw ri zlgwk �/ lq d jlyhq gluhfwlrq/
frxog eh iuxlwixo1

Lq wkh sduwlfxodu fdvh zkhuh wkhuh lv rqo| rqh vruw ri judlqv J dqg rqh vruw
ri sruhv S / wkh phdq ydoxhv ri wkh wudqviruphg vhwv i � zkhq � ydulhv/ suredeo|
uhsuhvhqw d fhuwdlq lqwhusuhwdwlrq ri wkh judqxorphwu|/ dffruglqj wr zklfk wkh
qrwlrq ri judlqv/ ru lqwhujudlq phgld zrxog shuwdlq wr wkh vdph frqfhsw +	�
wudqvirupdwlrq,1

Wudqvodwlrq ri �j 8 = Rshqlqj dqg forvlqj dvvrfldwhg zlwk Vhuud*v wudqviru0
pdwlrq
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Jlyhq d vhw E/ wr dq| vhw D fdq fruuhvsrqg wkh iroorzlqj vhwv =
;

A

?

A

=

D � @ V �� V
�
� D @ +D�

�

E,�E
D � @ V � �� V � D @ +D�

�

E,�E

Zh vd| wkdw D � lv wkh rshqlqj ri D dffruglqj wr E dqg D � wkh forvlqj
ri D dffruglqj wr E/ wkh rshqlqj dqg forvlqj rshudwruv duh V �� V �� dqg V � �� V �
uhvshfwlyho|1

Ohw xv vkrz wkdw wkhvh wudqvirupdwlrqv duh lqghhg dojheudlf rshqlqj dqg
forvlqj1

Wudqvodwlrq ri �j 9 = Frqvlghu wkh fdvh zkhuh wkh vhw D lv phdvxudeoh/ dqg
ohw V @ V+3, eh lwv phdvxuh1 Zh ghqrwh

V+�, phdvxuh ri D �
	 +forvlqj ri D dffruglqj wr E � ,
V+��, phdvxuh ri D � 	 +rshqlqj ri D dffruglqj wr E � ,1

V+�, lv d qrq ghfuhdvlqj ixqfwlrq ri �1 Lqghhg/ ohw 3 ? � � �1 Iurp uhodwlrq
+83, lw iroorzv wkdw E � lv dq rshqhg vhw dffruglqj wr E � / dqg/ iurp lpsolfdwlrq
7/ zh kdyh wkh lqfoxvlrqv =

D � 	 � D �
�

D ��	 � D ���

Khqfh/ zh kdyh dovr =
� V+�, � V +�,

V+��, � V +��,
Wklv surshuw| vkrzv wkdw V+�, kdv wkh fkdudfwhulvwlfv ri d fxpxodwhg judq0

xorphwulf fxuyh1 Lw dovr kdv lwv sk|vlfdo phdqlqj/ dv zh vkdoo vhh/ wklv lv wkh
uhdvrq zk| zh fdoo lw d jhqhudol}hg judqxorphwulf fxuyh ri wkh klw ru plvv uh0
jlrqdol}dwlrq D1

Uhihuhqfhv
Wkh grfxphqwv phqwlrqhg lq wkh �uvw olvw ehorz rqo| frqfhuq zrunv grqh
ehwzhhq 4<97 dqg 4<9:1 Wkrvh zklfk zhuh sxeolvkhg odwhu duh lqglfdwhg lq
wkh vhfrqg olvw1 Doo wkhvh wh{wv duh dydlodeoh iurp wkh oleudu| ri wkh Hfroh
ghv Plqhv gh Sdulv/ ru iurp wkh oleudulhv ri wkh Fhqwuh gh Pruskrorjlh
Pdwkìpdwltxh +FPP,/ dqg wkh Fhqwuh gh Jìrvwdwlvwltxh +FJ,1
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Uhsruw JP 88 = Htxdwlrq gh od fkdohxu/ ìfrxohphqwv hq plolhx sruhx{/ hw
gl�xvlrq jìrfklpltxh/ Rfwrehu 4<97 +FJ fdoo qxpehu Q085,

Uhsruw JP 89 = Irqfwlrqv doìdwrluhv gx w|sh wrxw rx ulhq/ Rfwrehu 4<97
+FJ fdoo qxpehu Q086,

Uhsruw FP 8: = Hwxgh wkìrultxh ghv judqxorpìwulhv/ Ghfhpehu 4<97 +FJ
fdoo qxpehu Q087,

Uhsruw JP 8; = D{lrpdwltxh ghv plolhx{ sruhx{ doìdwrluhv/ Pdufk 4<98
+FJ fdoo qxpehu Q088,

Uhsruw JP :7 = Srxu xqh wkìrulh ghv vwuxfwxuhv doìdwrluhv/ Dxj10Vhsw1 4<9:
+FJ fdoo qxpehu Q09;,

Uhsruw MV ; = Frqwulexwlrq ã o*dqdo|vh sìwurjudskltxh txdqwlwdwlyh/ Mdqxdu|
4<98 +FPP fdoo qxpehu Q055,

Uhsruw MV < = Od wudqvirupdwlrq hq wrxw rx ulhq1 Iheuxdu| 4<98 +FPP fdoo
qxpehu Q057,

Uhsruw MV 46 = O*Dqdo|vh ghv Wh{wxuhv sdu od jìrpìwulh doìdwrluh/ Pd| 4<98
+FPP fdoo qxpehu Q05;,

Uhsruw MV 4: = Pruskrorjlh pdwkìpdwltxh hw jhqëvh ghv frqfuìwlrqv fdu0
erqdwìhv ghv plqhudlv gh ihu gh Oruudlqh1 Dsulo 4<9: +FPP fdoo qxpehu Q065,

Uhsruw MV 4; = Ohv vwuxfwxuhv jljrjqhv = Pruskrorjlh pdwkìpdwltxh hw
lqwhusuìwdwlrq pìwdoorjìqltxh1 Pd| 4<9:1 +FPP fdoo qxpehu Q066,

Uhihuhqfhv
^4` Kddv D1/ Pdwkhurq J1/ Vhuud M1 =Pruskrorjlh Pdwkìpdwltxh hw judqx0

orpìwulhv hq sodfh1 Dqqdohv ghv Plqhv/ Qr [L/ 4<9:/ ss1:690:86/ Qr [LL/
4<9:/ ss1:9:0:;51

^5` Kdgzljhu K1 Yruvhoxqjhq xehu Lqkdow/ Rshu dfkh xqg Lvrshulphwulh1
Vsulqjhu/ Ehuolq/ 4<8:1

^6` Pdwkhurq J1 Hoìphqwv srxu xqh wkìrulh ghv plolhx{ sruhx{1 Pdvvrq/ Sdulv/
4<9:1

^7` Pdwkhurq J1= Wkìrulh ghv hqvhpeohv doìdwrluhv 0 Ohv Fdklhuv gx Fhqwuh gh
Pruskrorjlh Pdwkìpdwltxh/ Idvf1 7 0 Sdulv = HQVPS/ 4<9</ 87 s1

^8` Pdwkhurq J1= Udqgrp vhwv wkhru| dqg lwv dssolfdwlrqv lq vwhuhrorj|1 0 6ug
Lqw1 Frqjuhvv Vwhuhrorj|/ Ehuqh/ 5;064 Dxj1 4<:41 M1 ri Plfurvfrs|/ Yro1
<8/ Sw 4/ Ihe1 4<:5/ ss1 480561

^9` Pdwkhurq J1= Hqvhpeohv doìdwrluhv hw jìrpìwulh lqwìjudoh 0 Ohv Fdklhuv gx
Fhqwuh gh Pruskrorjlh Pdwkìpdwltxh/ Idvf1 9 0 Sdulv = HQVPS/ 4<:5 0 468
s1

^:` Pdwkhurq J1 Udqgrp Vhwv dqg Lqwhjudo Jhrphwu|1 Qhz \run= Zloh|/ 4<:81
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^;` Vhuud M1= Sdwhqw = Glvsrvlwli g*dqdo|vh gh wh{wxuhv/ Lqyhqwru = M1 VHUUD/
Uhjlvwhuhg e| LUVLG/ Mxo| 5/ 4<98 +56 5:6,/ Iudqfh1 Sdwhqw uhjlvwhuhg
dqg dffhswhg lq wkh iroorzlqj frxqwulhv = Ehojlxp/ Fdqdgd/ Juhdw0Eulwdlq/
Mdsdq/ Vzhghq/ X1V1D1

^<` Vhuud M1= O*dqdo|vh ghv wh{wxuhv sdu od jìrpìwulh doìdwrluh1 Frpswhv0uhqgxv
gx Frplwì Vflhqwl�txh gh o*LUVLG/ 5 Qry1 4<98/ : s1

^43` Vhuud M1= Uhpdutxh vxu xqh odph plqfh gh plqhudl oruudlq1 Exoohwlq gx
E1U1J1P1 q � 9/ Ghf1 4<99/ 59 s1

^44` Vhuud M1= Exwv hw uìdolvdwlrq gh o*dqdo|vhxu gh wh{wxuhv1 Uhyxh gh o*Lqgxvwulh
Plqìudoh/ yro1 7</ Vhsw1 4<9:/ < s11

^45` Vhuud M1= Pruskrorjlh Pdwkìpdwltxh hw jhqëvh ghv frqfuìwlrqv fduerqdwìhv
ghv plqhudlv gh ihu gh Oruudlqh1 Vhglphqwrorj|/ Rfw1 4<9;/ ss1 4;6053;1

^46` Vhuud M1= Ohv vwuxfwxuhv jljrjqhv = pruskrorjlh pdwkìpdwltxh hw lqwhusuì0
wdwlrq pìwdoorjìqltxh1 Plqhudo1 Ghsrvlwd +Ehuo1, 6/ 4680487/ 4<9;1

^47` Vhuud M1 Vwhuhrorj| dqg vwuxfwxulqj hohphqwv1 M1 ri Plfurvfrs|/ Yro1<8+4,/
4<:5/ ss1<604361
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