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Pdwkhpdwlfv lv d kxpdq hqghdyrxu zklfk kdv vsdqqhg ryhu irxu wkrxvdqg

|hduv> lw lv sduw ri rxu fxowxudo khulwdjh> lw lv d yhu| xvhixo/ ehdxwlixo dqg surv0

shurxv vxemhfw1 Lq klv Suhvlghqwldo Dgguhvv gholyhuhg wr wkh Eulwlvk Dvvrfldwlrq

iru wkh Dgydqfhphqw ri Vflhqfh lq 4;<: Dqguhz Uxvv Iruv|wk +4;8; ~ 4<75, vdlg/

_Pdwkhpdwlfv lv rqh ri wkh roghvw ri vflhqfhv> lw lv dovr rqh ri wkh prvw dfwlyh> iru

lwv vwuhqjwk lv wkh yljrxu ri shushwxdo |rxwk1% ^4/ Fkdswhu YLL` Wklv txrwdwlrq

klqwv dw d shfxoldu ihdwxuh ri pdwkhpdwlfv/ zklfk rwkhu vflhqfhv gr qrw vhhp wr

srvvhvv/ ru dw ohdvw qrw wr wkh vdph h{whqw/ yl}1 wkh sdvw/ wkh suhvhqw dqg wkh ix0

wxuh ri wkh vxemhfw duh lqwlpdwho| lqwhu0uhodwhg/ pdnlqj pdwkhpdwlfv d fxpxodwlyh

vflhqfh zlwk lwv sdvw iruhyhu dvvlplodwhg lq lwv suhvhqw dqg ixwxuh ^5/ 6`1 Qr zrqghu

lq dqrwkhu Suhvlghqwldo Dgguhvv wr wkh Eulwlvk Dvvrfldwlrq iru wkh Dgydqfhphqw

ri Vflhqfh lq 4;<3/ M1Z1O1 Jodlvkhu +4;7; ~ 4<5;, vdlg wkdw _qr vxemhfw orvhv pruh

wkdq pdwkhpdwlfv e| dq| dwwhpsw wr glvvrfldwh lw iurp lwv klvwru|% ^4/ Fkdswhu
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YL`1 Wkh juhdw Iuhqfk pdwkhpdwlfldq Khqul Srlqfdu�h +4;87 ~ 4<45, hyhq vdlg/ _Li

zh zlvk wr iruvhh wkh ixwxuh ri pdwkhpdwlfv/ rxu surshu frxuvh lv wr vwxg| wkh

klvwru| dqg suhvhqw frqglwlrq ri wkh vflhqfh1%

Iru pdq| |hduv qrz ydulrxv dxwkruv lq gl�huhqw sduwv ri wkh zruog kdyh zulwwhq

rq wkh lpsruwdqw uroh sod|hg e| klvwru| ri pdwkhpdwlfv lq pdwkhpdwlfv hgxfdwlrq1

D jrrg vxppdu| ri vrph uhdvrqv iru xvlqj klvwru| ri pdwkhpdwlfv lq whdfklqj

pdwkhpdwlfv dqg ri vrph zd|v lq fduu|lqj lw rxw fdq eh irxqg lq ^7/ ss1708`1

Shukdsv lw fdq eh dgghg wkdw qrw rqo| grhv wkh dssursuldwh xvh ri klvwru| ri

pdwkhpdwlfv khos lq whdfklqj wkh vxemhfw/ exw wkdw lq wklv djh ri _pdwkhpdwlfv

iru doo%/ klvwru| ri pdwkhpdwlfv lv doo wkh pruh lpsruwdqw dv dq lqwhjudo sduw ri wkh

vxemhfw wr d�rug shuvshfwlyh dqg wr suhvhqw d ixoohu slfwxuh ri zkdw pdwkhpdwlfv

lv wr wkh sxeolf frppxqlw|1

Eh wkdw dv lw pd|/ hqrxjk kdv ehhq vdlg rq d sursdjdqglvwlf ohyho1 Vrph hq0

wkxvldvwv kdyh douhdg| fkdqqhoohg wkhlu h�ruw lqwr dfwxdo lpsohphqwdwlrq/ uhvxowlqj

lq d frusxv ri lqwhuhvwlqj pdwhuldo sxeolvkhg lq uhfhqw |hduv lq wkh irup ri errnv

ru froohfwlrqv ri sdshuv ^8/ 9/ :/ ;/ </ 43/ 44/ 45/ 46/ 47`1 Zlwk wklv lq plqg L zlvk

wr vkduh zlwk uhdghuv vrph ri p| h{shulhqfh lq lqwhjudwlqj klvwru| ri pdwkhpdwlfv

lqwr wkh gd|0wr0gd| whdfklqj lq wkh +xqghujudgxdwh, fodvvurrp1 Gr qrw eh plv0

ohg e| wkh wlwoh lqwr wklqnlqj wkdw wklv duwlfoh lv d jxlgh wr wkh xvh ri klvwru| ri

pdwkhpdwlfv lq wkh fodvvurrp$ Wkh ohwwhuv D/ E/ F/ G uhihu wr irxu fdwhjrulhv/ ru

ohyhov/ ri wkh xvh ri klvwru| ri pdwkhpdwlfv lq wkh fodvvurrp= D iru dqhfgrwhv/ E

iru eurdg rxwolqh/ F iru frqwhqw/ dqg G iru ghyhorsphqw ri pdwkhpdwlfdo lghdv1

H{fhsw iru wkh odvw fdwhjru|/ zklfk ghvfulehv d frxuvh e| lwvhoi/ wkh �uvw wkuhh

fdwhjrulhv uhsuhvhqw wkuhh dvshfwv ri wkh xvh ri klvwru| ri pdwkhpdwlfv1 Iroorzlqj

d jrrg sudfwlfh lq whdfklqj/ L vkdoo looxvwudwh hdfk fdwhjru| zlwk h{dpsohv wdnhq

iurp dfwxdo fodvvurrp h{shulhqfh lqvwhdg ri mxvw h{sodlqlqj zkdw hdfk fdwhjru|

phdqv lq zrugv1 Hyhq wkrxjk vxfk h{dpsohv duh dgplwwhgo| slhfhphdo/ L krsh

uhdghuv fdq vwloo jhw dq lpsuhvvlrq ri krz wkh irxu fdwhjrulhv frqwulexwh wr lpsduw

d vhqvh ri klvwru| lq wkh vwxg| ri pdwkhpdwlfv lq d ydulhg dqg pxowlidulrxv zd|1

D iru Dqhfgrwhv
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Hyhu|erg| djuhhv wkdw dqhfgrwhv derxw pdwkhpdwlfv dqg pdwkhpdwlfldqv fdq

frqwulexwh wr wkh whdfklqj ri wkh vxemhfw lq ydulrxv zd|v1 Lq wkh suhidfh wr klv errn

^48`/ Krzdug Hyhv vxpv lw xs ehdxwlixoo|/ _Wkhvh vwrulhv dqg dqhfgrwhv kdyh suryhg

yhu| xvhixo lq wkh fodvvurrp � dv olwwoh lqwhuhvw0urxvlqj dwrpv/ wr dgg vslfh dqg d

wrxfk ri hqwhuwdlqphqw/ wr lqwurgxfh d kxpdq hohphqw/ wr lqvsluh wkh vwxghqw/ wr

lqvwloo uhvshfw dqg dgpludwlrq iru wkh juhdw fuhdwruv/ wr |dqn edfn �djjlqj lqwhuhvw/

wr irujh vrph olqnv ri fxowxudo klvwru|/ ru wr xqghuolqh vrph frqfhsw ru lghd1% +Iru

pruh dqhfgrwhv uhdghuv fdq frqvxow wzr pruh errnv ri d vlplodu wlwoh e| wkh vdph

dxwkru ^49/ 4:`1,

Zkhq zh pdnh xvh ri dqhfgrwhv zh xvxdoo| euxvk dvlgh wkh sureohp ri dx0

wkhqwlflw|1 Lw pd| eh vwudqjh wr zdwfk pdwkhpdwlfldqv/ zkr dw rwkhu wlphv sulgh

wkhpvhoyhv xsrq wkhlu lqvlvwhqfh rq suhflvhqhvv/ uhshdw zlwkrxw khvlwdwlrq dsrf0

u|skdo dqhfgrwhv zlwkrxw erwkhulqj rqh elw derxw wkhlu dxwkhqwlflw|1 Krzhyhu/ li

zh uhdol}h wkdw wkhvh duh wr eh uhjdughg dv dqhfgrwhv udwkhu wkdq dv klvwru|/ dqg

li zh sd| pruh dwwhqwlrq wr wkhlu ydoxh dv d fdwdo|vw/ wkhq lw suhvhqwv qr pruh

sureohp wkdq zkhq zh pdnh xvh ri d khxulvwlf dujxphqw wr h{sodlq d wkhruhp1

Ehvlghv/ wkrxjk pdq| dqhfgrwhv kdyh ehhq hpeurlghuhg ryhu wkh |hduv/ pdq| ri

wkhp duh edvhg rq vrph nlqg ri uhdo rffxuuhqfh1 Ri frxuvh/ dq lghdo vlwxdwlrq lv

dq dxwkhqwlf dv zhoo dv dpxvlqj ru lqvwuxfwlyh dqhfgrwh1 Idlolqj wkdw zh vwloo �qg

lw khosixo wr kdyh d jrrg dqhfgrwh zklfk fduulhv d phvvdjh1

Wkhuh duh sohqw| ri h{dpsohv ri dqhfgrwhv zklfk vhuyh wr dfklhyh wkh dlpv

vhw rxw lq Hyhv* suhidfh1 L zloo jlyh rqo| wzr h{dpsohv1 Wkh �uvw h{dpsoh looxv0

wudwhv wkh ixqfwlrq phqwlrqhg odvw lq Hyhv* olvw � wr xqghuolqh vrph frqfhsw ru

lghd1 Wkh vhfrqg h{dpsoh/ ehvlghv lqwurgxflqj d kxpdq hohphqw/ looxvwudwhv wkdw

pdwkhpdwlfv lv qrw dq lvrodwhg lqwhoohfwxdo dfwlylw|1

Wkh �uvw h{dpsoh lv dq dqhfgrwh derxw wkh Jhupdq pdwkhpdwlfldq Khupdqq

Dpdqgxv Vfkzdu} +4;76 ~ 4<54,/ uhsruwhg e| Kdqv Iuhxghqwkdo ^4;`1 Vfkzdu}/ zkr

zdv qrwhg iru klv suhflvhqhvv/ zrxog vwduw dq rudo h{dplqdwlrq dw wkh Xqlyhuvlw|
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ri Ehuolq dv iroorzv1

Vfkzdu}= Whoo ph wkh jhqhudo htxdwlrq ri �iwk ghjuhh1

Vwxghqw= {8 . e{7 . f{6 . g{5 . h{. i @ 3=

Vfkzdu}= Zurqj$

Vwxghqw= 111 zkhuh h lv qrw wkh edvh ri wkh qdwxudo orjdulwkpv1

Vfkzdu}= Zurqj$

Vwxghqw= 111 zkhuh h lv qrw qhfhvvdulo| wkh edvh ri wkh qdwxudo orjdulwkpv1

Wklv dqhfgrwh/ zkhwkhu lw lv wuxh/ vhpl0wuxh ru hyhq idovh/ pdnhv iru d shuihfw

dsshwl}hu wr wkh pdlq frxuvh ri wkh jhqhudo htxdwlrq ri ghjuhh p1 Lw gulyhv wkh

srlqw krph dv wr krz vshfldo d jhqhudo htxdwlrq lv$ L kdyh pdgh xvh ri wklv dqhfgrwh

vhyhudo wlphv lq d +vhfrqg, frxuvh rq devwudfw dojheud/ dqg hdfk wlph vwxghqwv oryh

lw1 Diwhu olvwhqlqj wr lw/ wkh| dssuhfldwh pxfk ehwwhu wkh gh�qlwlrq ri d jhqhudo

htxdwlrq ri ghjuhh p wr eh jlyhq vxevhtxhqwo|1

Wkh vhfrqg h{dpsoh lv d uhdo klvwrulfdo grfxphqw/ d ohwwhu gdwhg Pdufk 9/

4;65 iurp Fduo Iulhgulfk Jdxvv +4::: ~ 4;88, wr klv iulhqg Idundv Ero|dl +4::8 ~

4;89,/ vhyhq zhhnv diwhu uhfhlsw ri wkh dpd}lqj zrun rq qrq0hxfolghdq jhrphwu|

e| wkh odwwhu*v vrq/ M�dqrv Ero|dl +4;35 ~ 4;93,1 Zh fdq lpdjlqh wkh glvpd| +exw

qrw zlwkrxw d wudfh ri gholjkw$, ri wkh surxg idwkhu zkhq kh uhdg wkh ohwwhu zklfk

vdlg/ _Li L frpphqfhg e| vd|lqj wkdw L dp xqdeoh wr sudlvh wklv zrun ^e| M�dqrv`/

|rx zrxog fhuwdlqo| eh vxusulvhg iru d prphqw1 Exw L fdqqrw vd| rwkhuzlvh1 Wr

sudlvh lw/ zrxog eh wr sudlvh p|vhoi1 Lqghhg wkh zkroh frqwhqwv ri wkh zrun/ wkh

sdwk wdnhq e| |rxu vrq/ wkh uhvxowv wr zklfk kh lv ohg/ frlqflgh doprvw hqwluho|

zlwk p| phglwdwlrqv/ zklfk kdyh rffxslhg p| plqg sduwo| iru wkh odvw wkluw| ru

wkluw|0�yh |hduv1 111 ri zklfk xs wloo qrz L kdyh sxw olwwoh rq sdshu/ p| lqwhqwlrq

zdv qrw wr ohw lw eh sxeolvkhg gxulqj p| olihwlph1 111 Rq wkh rwkhu kdqg lw zdv p|

lghd wr zulwh grzq doo wklv odwhu vr wkdw dw ohdvw lw vkrxog qrw shulvk zlwk ph1 Lw lv

wkhuhiruh d sohdvdqw vxusulvh iru ph wkdw L dp vsduhg wklv wurxeoh/ dqg L dp yhu|

jodg wkdw lw lv mxvw wkh vrq ri p| rog iulhqg/ zkr wdnhv wkh suhfhghqfh ri ph lq vxfk

d uhpdundeoh pdqqhu1% ^4</ s1433` Iurp wklv sdvvdjh zh fdq xqirog dq lqwhuhvwlqj

glvfxvvlrq rq wkh lqwhudfwlrq ehwzhhq sklorvrsk| dqg pdwkhpdwlfv/ dqg uhdol}h

ehwwhu krz pdwkhpdwlfv irupv d _vxe0fxowxuh% zlwklq d eurdghu fxowxuh1
e



E iru Eurdg Rxwolqh

Lw lv khosixo wr jlyh dq ryhuylhz ri d wrslf ru hyhq ri wkh zkroh frxuvh dw

wkh ehjlqqlqj/ ru wr jlyh d uhylhz dw wkh hqg1 Wkdw fdq surylgh prwlydwlrq dqg

shuvshfwlyh vr wkdw vwxghqwv nqrz zkdw wkh| duh khdglqj iru ru zkdw wkh| kdyh

fryhuhg/ dqg krz wkdw uhodwhv wr nqrzohgjh suhylrxvo| jdlqhg1 Lq hlwkhu fdvh

zh fdq orrn iru lghdv lq wkh klvwru| ri wkh vxemhfw +hyhq wkrxjk lq vrph fdvhv wkh

dfwxdo sdwk wdnhq lq klvwru| zdv pxfk wrr wruwxrxv wr eh uhfrxqwhg wr shgdjrjlfdo

dgydqwdjh,1

Rqh jrrg h{dpsoh zklfk shuphdwhv gl�huhqw ohyhov lq wkh vwxg| ri pdwkh0

pdwlfv lv wkh frqfhsw ri d ixqfwlrq1 +Vhh ^53` iru d glvfxvvlrq ri dq dwwhpsw wr

lqfrusrudwh wklv pdwkhpdwlfdo0klvwrulfdo yhlq lqwr wkh whdfklqj ri pdwkhpdwlfv dw

ydulrxv ohyhov/ iurp vhfrqgdu| vfkrro wr xqlyhuvlw|1, Ohw ph jlyh d pruh _orfdol}hg%

+wr mxvw rqh vxemhfw, h{dpsoh khuh/ wkdw ri wkh gl�huhqwldo jhrphwu| ri vxuidfhv1

Zlwk wkh lqyhqwlrq ri fdofxoxv fdph lwv dssolfdwlrq lq wkh vwxg| ri sodqh

fxuyhv dqg odwhu vsdfh fxuyhv1 Rqh fuxfldo ghvfulswlrq lv fdswxuhg lq wkh qrwlrq

ri fxuydwxuh zlwk lwv vhyhudo gl�huhqw exw htxlydohqw gh�qlwlrqv1 Li zh ylhz wkh

fxuydwxuh � dv wkh udwh ri fkdqjh ri d wxuqlqj wdqjhqw/ wkhq lw lv qrw vxusulvlqj

wkdw/ dv suryhg e| Deudkdp Jrwwkhoi N�dvwqhu +4:4< ~ 4;33, lq 4:94/
L
F
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iru d vlpsoh forvhg fxuyh F rq wkh sodqh1 Lq wkh 4;wk fhqwxu|/ nqrzohgjh derxw

vsdfh fxuyhv doorzhg pdwkhpdwlfldqv wr vwxg| d vxuidfh V lq vsdfh/ qrwdeo| lwv

fxuydwxuh/ wkurxjk wkh lqyhvwljdwlrq ri lqwhuvhfwlqj fxuyhv rq V e| sodqhv wkurxjk

wkh qrupdo dw d srlqw1 Ohrqkdug Hxohu +4:3: ~ 4:;6, lqwurgxfhg wkh qrwlrq ri

sulqflsdo fxuydwxuhv �4/ �5/ zklfk duh wkh pd{lpxp dqg plqlpxp ydoxhv ri wkh

fxuydwxuhv ri vhfwlrqdo fxuyhv vr rewdlqhg rq d sdlu ri pxwxdoo| ruwkrjrqdo sodqhv1

Wkh surgxfw � @ �4�5 wxuqv rxw wr eh ri vljql�fdqfh dqg lv nqrzq dv wkh Jdxvvldq

fxuydwxuh/ zklfk fdq dovr eh ghvfulehg wkurxjk wkh _Jdxvv pds%/ zklfk phdvxuhv

krz idvw wkh vxuidfh ehqgv dzd| iurp wkh wdqjhqw sodqh e| phdvxulqj wkh _glv0

shuvlrq ri gluhfwlrqv% ri xqlw qrupdo yhfwruv dw doo srlqwv lq d qhljkerxukrrg1

Fdofxodwlrq ri wkhvh txdqwlwlhv lqyroyhv wkh xvh ri frruglqdwhv/ l1h1 wkh vxuidfh V lv

uhjdughg dv vrphwklqj vlwwlqj lq wkh 60glphqvlrqdo hxfolghdq vsdfh1 Iru wklv uhdvrq
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zh vd| wkdw vxfk txdqwlwlhv duh h{wulqvlfdoo| ghwhuplqhg1 Pdwkhpdwlfldqv zrxog

olnh wr wdon derxw wkh lqwulqvlf jhrphwu| ri d vxuidfh/ l1h1 ghvfuleh wkh vxuidfh dv

vrphrqh olylqj rq wkh vxuidfh zlwkrxw kdylqj wr ohdyh wkh vxuidfh dqg orrn dw lw

iurp deryh ru ehorz$ Lq d idprxv phprlu ri 4;5: wlwohg _Glvtxlvlwlrqhv jhqhudohv

flufd vxshu�flhv fxuydv% +Jhqhudo lqyhvwljdwlrq ri fxuyhg vxuidfhv, Jdxvv lqlwldwhg

wklv dssurdfk1 +Uhphpehu wkdw Jdxvv glg d orw ri vxuyh| zrun dqg pdspdnlqj/

dqg lq wkrvh gd|v rqh vxuyh|hg wkh whuudlq rq wkh jurxqg/ qrw iurp wkh dlu$, Wkh

fuxfldo qrwlrq lv wkdw ri d jhrghvlf/ wkh olqh ri vkruwhvw glvwdqfh rq wkh vxuidfh

ehwzhhq wzr jlyhq srlqwv1 Wzr vxuidfhv zklfk duh dssolfdeoh wkh rqh wr wkh rwkhu/

e| ehqglqj exw zlwkrxw vwuhwfklqj vr wkdw wkh glvwdqfh ehwzhhq wzr jlyhq srlqwv

uhpdlqv wkh vdph/ zloo kdyh wkh vdph jhrphwu|1 Iru lqvwdqfh/ wkh jhrphwu| rq

d f|olqgulfdo vxuidfh zloo eh wkh vdph dv wkdw rq d sodqh vxuidfh/ exw zloo eh gli0

ihuhqw iurp wkdw rq d vskhulfdo vxuidfh1 Krzhyhu/ erwk wkh sodqh vxuidfh dqg wkh

vskhulfdo vxuidfh hqmr| d frpprq surshuw|/ yl}1 d vpdoo slhfh fxw rq hdfk zloo

eh dssolfdeoh wr dq| rwkhu sduw rq wkdw vdph vxuidfh> lq rwkhu zrugv/ wkh| duh

erwk vxuidfhv ri frqvwdqw fxuydwxuh1 Lqghhg/ Jdxvv suryhg lq klv phprlu wkdw

wkh +Jdxvvldq, fxuydwxuh � lv dq lqwulqvlf surshuw|/ d uhvxow vr uhpdundeoh wkdw kh

qdphg lw _Wkhruhpd Hjuhjlxp%1 Kh ixuwkhu vkrzhg wkdw iru d wuldqjoh 7 rq V

zkrvh vlghv duh jhrghvlfv/]]
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+Pruh jhqhudoo|/ iru d vlpsoh forvhg fxuyh F rq d vxuidfh V/ wkh dqdorjxh wr

Nd�vwqhu*v uhvxow lv L
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zkhuh �j lv wkh vr0fdoohg jhrghvlf fxuydwxuh dqg U lv wkh uhjlrq rq wkh vxuidfh

erxqghg e| F1 Iru d jhrghvlf wuldqjoh 7/ wkh �uvw lqwhjudo ehfrphv wkh vxp

ri h{whulru dqjohv1, Wklv lpsruwdqw uhvxow zdv odwhu jhqhudol}hg e| Slhuuh0Rvvldq

Erqqhw +4;4< ~ 4;<5, lq 4;7; dqg e| rwkhu pdwkhpdwlfldqv vwloo odwhu lqwr wkh ghhs

Jdxvv0Erqqhw Wkhruhp/ zklfk uhodwhv wkh wrsrorj| ri d vxuidfh wr wkh lqwhjudo

ri lwv fxuydwxuh1 +Iru wkh frqwlqxhg ghyhorsphqw lqlwldwhg e| wkh idprxv 4;87

Kdelolwdwlrqvyruwudj ri Jhruj Iulhgulfk Ehuqkdug Ulhpdqq +4;59 ~ 4;99,/ uhdghuv

fdq frqvxow ^54/ Fkdswhuv 44048`1,
S



F iru Frqwhqw

Lq ^55` Gdylg Urzh srlqwv rxw wkdw d pdmru fkdoohqjh idflqj wkh klvwru| ri

pdwkhpdwlfv dv d glvflsolqh zloo eh wr hvwdeolvk d frqvwuxfwlyh gldorjxh ehwzhhq wkh

_fxowxudo klvwruldqv% +wkrvh zkr dssurdfk pdwkhpdwlfv dv klvwruldqv ri vflhqfh/

lghdv/ dqg lqvwlwxwlrqv, dqg wkh _pdwkhpdwlfdo klvwruldqv% +wkrvh zkr vwxg| wkh

klvwru| ri pdwkhpdwlfv sulpdulo| iurp wkh vwdqgsrlqw ri prghuq pdwkhpdwlfldqv,1

Lq wklv frqqhfwlrq rqh vkrxog dovr frqvxow ^56/ 57/ 58` wr vdyrxu wkh gl�huhqw ylhzv

khog e| vrph pdwkhpdwlfldqv dqg vrph klvwruldqv ri pdwkhpdwlfv1 L ohduq dqg

ehqh�w iurp erwk jurxsv lq p| fdsdflw| dv d whdfkhu dqg vwxghqw ri pdwkhpdwlfv/

iru L djuhh zlwk zkdw Fkduohv Khqu| Hgzdugv/ Mu1 vd|v lq wkh suhidfh wr klv errn

^43`/ _Dowkrxjk wkh vwxg| ri wkh klvwru| ri pdwkhpdwlfv kdv dq lqwulqvlf dsshdo ri

lwv rzq/ lwv fklhi udlvrq g*ahwuh lv vxuho| wkh looxplqdwlrq ri pdwkhpdwlfv lwvhoi 1111 wr

surprwh d pruh pdwxuh dssuhfldwlrq ri ^wkhrulhv`1% Lq wklv vhfwlrq L zloo jlyh irxu

h{dpsohv eruurzhg iurp sdjhv lq wkh klvwru| ri pdwkhpdwlfv zlwk dq h|h wr wkh

hqkdqfhphqw ri xqghuvwdqglqj ri wkh pdwkhpdwlfv1 Wklv lv d sduwlfxoduo| shuwlqhqw

ixqfwlrq ri klvwru| ri pdwkhpdwlfv iru d pdwkhpdwlfv whdfkhu*v gd|0wr0gd| zrun1

+4, Wkh �uvw h{dpsoh kdv dsshduhg lq ^59`/ zklfk lv lq wxuq johdqhg iurp ^5:/

Dsshqgl{ L`1 +Lw dovr dsshduv dv rqh h{dpsoh lq ^5;`1, Lq 49:; Jrwwiulhg Zlokhop

Ohleql} +4979 ~ 4:49, dqqrxqfhg d _odz ri frqwlqxlw|% zklfk vdlg wkdw li d ydul0

deoh dw doo vwdjhv hqmr|hg d fhuwdlq surshuw|/ wkhq lwv olplw zrxog hqmr| wkh vdph

surshuw|1 Xs wr wkh hduo| 4<wk fhqwxu| pdwkhpdwlfldqv vwloo khog wklv whqhw vr wkdw

Dxjxvwlq0Orxlv Fdxfk| +4:;< ~ 4;8:, pljkw kdyh ehhq jxlghg e| lw wr duulyh dw

wkh iroorzlqj uhvxow lq 4;54= Li iiqj lv d vhtxhqfh ri frqwlqxrxv ixqfwlrqv zlwk

olplw i / l1h1 olp
q$4

iq+{, @ i+{,/ wkhq i lv d frqwlqxrxv ixqfwlrq1 Zkhqhyhu L whdfk

d fdofxoxv fodvv L suhvhqw Fdxfk|*v _surri% wr wkh fodvv dv iroorzv1 Iru vx�flhqwo|

odujh q/ miq+{, � i+{,m ? %1 Iru vx�flhqwo| odujh q/ miq+{ . k, � i+{ . k,m ? %1

Fkrrvh d vshfl�f q vr wkdw erwk lqhtxdolwlhv krog/ wkhq

miq+{,� i+{,m. miq+{. k,� i+{. k,m ? 5% =

Iru wklv fkrvhq iq/ zh kdyh miq+{. k,� iq+{,m ? % iru vx�flhqwo| vpdoo mkm/ vlqfh
iq lv frqwlqxrxv dw {1 Khqfh/ iru vx�flhqwo| vpdoo mkm/ zh kdyh

mi+{.k,�i+{,m � mi+{.k,�iq+{.k,m.miq+{.k,�iq+{,m.miq+{,�i+{,m ? 6% =
.



Zlwk % ehlqj duelwudu| wr ehjlq zlwk/ wklv vd|v wkdw i lv frqwlqxrxv dw {1 +D

slfwxuh zloo pdnh wkh dujxphqw hyhq pruh frqylqflqj$, Zkloh pdq| vwxghqwv duh

vwloo qrgglqj wkhlu khdgv/ L whoo wkhp wkdw Mhdq Edswlvwh Mrvhsk Irxulhu +4:9; ~

4;63, dw derxw wkh vdph wlph vkrzhg wkdw fhuwdlq yhu| glvfrqwlqxrxv ixqfwlrqv

frxog eh uhsuhvhqwhg dv olplwv ri wuljrqrphwulf sro|qrpldov$ +Lq klqgvljkw zh vhh

wkdw wkh zrun ri Irxulhu surylghg frxqwhu0h{dpsohv wr wkh _wkhruhp% ri Fdxfk|1

Exw dw wkh wlph lw zdv qrw uhjdughg lq wklv oljkw1 Dfwxdoo|/ zkhq wkh Qruzhjldq

pdwkhpdwlfldq Qlhov Khquln Deho +4;35 ~ 4;5<, r�huhg lq klv phprlu ri 4;59 wkh

h{dpsoh

vlq!� vlq 5!@5 . vlq 6!@6� � � � >

kh uhpdunhg wkdw _lw vhhpv wr ph wkdw wkhuh duh vrph h{fhswlrqv wr Fdxfk|*v

wkhruhp% dqg dvnhg lqvwhdg zkdw _wkh vdih grpdlq ri Fdxfk|*v wkhruhp% vkrxog

eh ^5:/ Dsshqgl{ L`1 Deho uhvroyhg wkh sx}}oh e| uhvwulfwlqj dwwhqwlrq wr wkh vwxg|

ri srzhu vhulhv/ exw lq vr grlqj/ plvvhg dq rssruwxqlw| wr lqyhvwljdwh wkh zd| dq

lq�qlwh vhulhv +ri ixqfwlrqv, frqyhujh1, L dvn wkh fodvv wr zuhvwoh zlwk wkh _surri%

ri Fdxfk| dqg vhh zkdw lv dplvv1 Li wkh| fdqqrw vsrw lw/ L whoo wkhp qrw wr ihho edg

vlqfh Fdxfk| frxog qrw vsrw lw hlwkhu/ dqg lw zdv ohiw wr Sklolss Oxgzlj yrq Vhlgho

+4;54 ~ 4;<9, wr �qg rxw wkh plvwdnh wzhqw| vl{ |hduv odwhu$ Uhfwl�fdwlrq ri wkh

surri ohg odwhu wr wkh qhz qrwlrq ri xqlirup frqyhujhqfh h{solflwo| h{sodlqhg e|

Nduo Wkhrgru Zlokhop Zhlhuvwudvv +4;48 ~ 4;<:,1 Zlwk wklv klvwrulfdo ryhuwxuh zh

sdvv qdwxudoo| rq wr d glvfxvvlrq ri wkh pdwkhpdwlfv ri xqlirup frqyhujhqfh1 +Vhh

^8/ Fkdswhu 8> 45/ Fkdswhu LLL17` iru dq hqoljwhqlqj glvfxvvlrq ri wkh pdwkhpdwlfv1,

+5, Wkh vhfrqg h{dpsoh kdv ehhq xvhg vhyhudo wlphv lq dq dgydqfhg hohfwlyh frxuvh

rq dojheud1 Lw vwduwhg zlwk dq dqqrxqfhg _surri% ri Ihupdw*v Odvw Wkhruhp e|

Jdeulho Odp�h +4:<8 ~ 4;:3, lq wkh phhwlqj ri wkh Sdulv Dfdghp| rq Pdufk 4/

4;7:1 Wkh nh| vwhs olhv lq wkh idfwrul}dwlrq

}s @ {s . |s @ +{. |,+{. |�, � � � +{. |�s�4,

lq wkh ulqj ri f|forwrplf lqwhjhuv ]^�` +prghuq whuplqrorj|,/ zkhuh � lv d sulplwlyh

swk urrw ri xqlw|1 Iru dq lqwhuhvwlqj dffrxqw ri wkh sxuvxlw ri wklv txhvwlrq lq

vxevhtxhqw phhwlqjv ri wkh Sdulv Dfdghp|/ uhdghuv fdq frqvxow ^5</ Fkdswhu 7`1

Wkh dffrxqw lqfoxghv wkh ghsrvlw ri _vhfuhw sdfnhwv% zlwk wkh Dfdghp| e| Fdxfk|
H



dqg Odp�h � dq lqvwlwxwlrq ri wkh Dfdghp| zklfk doorzhg phpehuv wr jr rq uhfrug

dv kdylqj ehhq lq srvvhvvlrq ri fhuwdlq lghdv dw d fhuwdlq wlph zlwkrxw uhyhdolqj

wkh frqwhqw/ lq fdvh d sulrulw| glvsxwh ghyhorshg odwhu1 Wkh sdfnhwv uhpdlqhg

vhfuhw dqg wkh pdwwhu zdv sxw wr uhvw zkhq Mrvhsk Olrxylooh +4;3< ~ 4;;5, uhdg

d ohwwhu iurp klv iulhqg Huqvw Hgxdug Nxpphu +4;43 ~ 4;<6, lq wkh phhwlqj ri

wkh Sdulv Dfdghp| rq Pd| 57/ 4;7:1 Lq wkh ohwwhu Nxpphu srlqwhg rxw wkdw wkh

_surri% eurnh grzq rzlqj wr idloxuh ri xqltxh idfwrul}dwlrq lq ]^�` lq jhqhudo1

Kh hyhq lqfoxghg d frs| ri klv phprlu/ sxeolvkhg wkuhh |hduv hduolhu/ lq zklfk

kh ghprqvwudwhg wkdw xqltxh idfwrul}dwlrq idlohg iru s @ 561 Kh zhqw rq wr vd|

wkdw kh frxog vdyh xqltxh idfwrul}dwlrq e| lqwurgxflqj d qhz nlqg ri frpsoh{

qxpehu kh fkulvwhqhg _lghdo frpsoh{ qxpehuv%1 Zlwk vxlwdeo| fkrvhq looxvwudwlyh

h{dpsohv wr vxssohphqw wkh vwru|/ wklv lv d qdwxudo srlqw wr odxqfk lqwr d ghwdlohg

glvfxvvlrq rq wkh xqltxh idfwrul}dwlrq ri lghdov lq d Ghghnlqg grpdlq1

+6, Wkh wklug h{dpsoh lv dovr rq dojheud1 Lw frqfhuqv wkh edvlf uhvxow nqrzq dv

wkh Fklqhvh Uhpdlqghu Wkhruhp1 L zloo vnls erwk wkh vwdwhphqw ri wkh uhvxow lq

wkh odqjxdjh ri devwudfw dojheud dqg wkh ruljlq ri wkh uhvxow irxqg lq Sureohp

59 ri Fkdswhu 6 ri Vxq}l Vxdqmlqj +Pdvwhu Vxq*v Pdwkhpdwlfdo Pdqxdo/ f1 7wk

fhqwxu|,/ zklfk fdq eh irxqg lq prvw wh{werrnv/ vxfk dv ^63`1 L zloo dovr vnls

wkh dssolfdwlrq ri wklv w|sh ri sureohp/ yl}1 { � dl prgpl/ l 5 i4> 5> = = = >Qj/
lq dqflhqw Fklqhvh fdohqgulfdo uhfnrqlqj1 L zloo rqo| kljkoljkw zkdw L zrxog gr

qh{w diwhu jrlqj wkurxjk wkh wzr diruhvdlg lvvxhv zlwk wkh fodvv1 L glvfxvv zlwk

wkhp dq dojrulwkplf phwkrg ghylvhg e| Tlq Mlxvkdr +4535 ~ 4594,/ nqrzq dv wkh

_Gd|dq duw ri vhdufklqj iru xqlw|% dqg h{sodlqhg lq klv errn Vkxvkx Mlx}kdqj

+Pdwkhpdwlfdo Wuhdwlvh lq Qlqh Vhfwlrqv, ri 457:1 Lw lv lqvwuxfwlyh wr vhh krz wr

�qg d vhw ri _pdjlf qxpehuv% iurp zklfk d jhqhudo vroxwlrq fdq eh exlow e| olqhdu

frpelqdwlrq1 Lw vx�fhv wr vroyh vhsdudwho| vlqjoh olqhdu frqjuxhqfh htxdwlrqv ri

wkh irup ne � 4 prgp/ e| sxwwlqj p @ pl dqg e @ +p4 � � �pQ ,@pl1 Wkh nh|

srlqw lq Tlq*v phwkrg lv wr �qg d vhtxhqfh ri rughuhg sdluv +nl> ul, vxfk wkdw

nle � +�4,lul prgp dqg wkh ul*v duh vwulfwo| ghfuhdvlqj1 Dw vrph srlqw uv @ 4

exw uv�4 A 41 Li v lv hyhq/ wkhq n @ nv zloo eh d vroxwlrq1 Li v lv rgg/ wkhq

n @ +uv�4 � 4,nv . nv�4 zloo eh d vroxwlrq1 Wklv vhtxhqfh ri rughuhg sdluv fdq eh

irxqg e| xvlqj _uhflsurfdo vxewudfwlrq% +nqrzq dv wkh Hxfolghdq dojrulwkp lq wkh

Zhvw,/ yl}1 ul�4 @ ultl.4 . ul.4 zlwk ul.4 ? ul/ dqg nl.4 @ nltl.4 . nl�41 Li rqh
b



orrnv lqwr wkh fdofxodwlrq dfwxdoo| shuiruphg dw wkh wlph/ rqh zloo �qg wkdw wkh

phwkrg lv hyhq pruh vwuhdpolqhg dqg frqyhqlhqw1 Frqvhfxwlyh sdluv ri qxpehuv

duh sxw dw wkh irxu fruqhuv ri d frxqwlqj erdug/ vwduwlqj zlwk

4 e
3 p

> hqglqj lq
n 4
� � =

Wkh lqwhuphgldwh surfhvvhv duh vkrzq ehorz=

nl ul
nl�4 ul�4

�$ nl ul
nl�4 ul.4

�$ nl ul
nl.4 ul.4

li l lv hyhq >

ru
nl�4 ul�4
nl ul

�$ nl�4 ul.4
nl ul

�$ nl.4 ul.4
nl ul

li l lv rgg =

Wkh surfhgxuh lv vwrsshg zkhq wkh xsshu uljkw fruqhu ehfrphv d 4/ khqfh wkh

qdph _vhdufklqj iru xqlw|%1 Vwxghqwv zloo eh dpd}hg e| qrwlqj krz wkh surfhgxuh

rxwolqhg lq Vkxvkx Mlx}kdqj fdq eh skudvhg zrug iru zrug dv d frpsxwhu surjudp$

+7, Wkh irxuwk h{dpsoh lv derxw wkh Fd|oh|0Kdplowrq wkhruhp wdxjkw lq d olqhdu

dojheud frxuvh/ yl}1 "+D, @ 3 zkhuh "+[, lv wkh fkdudfwhulvwlf sro|qrpldo ri wkh

q � q pdwul{ D1 Iluvw L vkrz vwxghqwv d ohwwhu gdwhg Qryhpehu 4</ 4;8: iurp

Duwkxu Fd|oh| +4;54 ~ 4;<8, wr Mdphv Mrvhsk V|oyhvwhu +4;47 ~ 4;<:, ^64/ ss15460

547`1 Wkh ohwwhu looxvwudwhg wkh wkhruhp e| h{klelwlqj d frqfuhwh 5� 5 fdvh1 Wklv

lv sduwlfxoduo| shuwlqhqw iru dq dyhudjh vwxghqw/ zkr dw wklv vwdjh pd| hyhq eh

frqixvhg e| wkh phuh vwdwhphqw ri wkh uhvxow/ qrw wr phqwlrq wkh h{sodqdwlrq ri

zk| lw lv wuxh1 Khqfh L hpskdvl}h wkh srlqw lq fodvv e| uhshdwlqj wkh zrugv pdgh e|

Fd|oh| klpvhoi +lq 4;8;,/ _Wkh ghwhuplqdqw/ kdylqj iru lwv pdwul{ d jlyhq pdwul{

ohvv wkh vdph pdwul{ frqvlghuhg dv d vlqjoh txdqwlw| +lwdolfv plqh, lqyroylqj wkh

pdwul{ xqlw|/ lv htxdo wr }hur1% Wr gulyh wkh srlqw krph L frqwlqxh wr surgxfh

d _mrnh0surri%= vhw [ @ D lq wkh h{suhvvlrq ghw+D �[L,/ khqfh ghw+D � DL, @

ghw 3 @ 3/ zklfk phdqv D vdwlv�hv wkh fkdudfwhulvwlf sro|qrpldo "+[, @ ghw+D�
[L,1 Vwxghqwv duh uhtxhvwhg wr �qg rxw zk| wklv lv qrw d ydolg surri1 L zloo

jlyh d ydolg surri lq wkh qh{w ohfwxuh/ dqg iru wkh pruh pdwkhpdwlfdoo| rulhqwhg

vwxghqwv L pd| ixuwkhu h{sodlq krz wr wxuq wkh _mrnh0surri% lqwr d uljrurxv surri

e| uhjduglqj erwk "+[, dqg D�[L dv sro|qrpldov ryhu wkh ulqj ri q�q pdwulfhv

+ru pruh suhflvho|/ dv sro|qrpldov ryhu wkh frppxwdwlyh vxeulqj jhqhudwhg e| D,1
�f



P| h{shulhqfh whoov ph wkdw vwxghqwv duh vwlpxodwhg lqwr glvfxvvlrq e| wkh ohwwhu

ri Fd|oh|/ shukdsv ehfdxvh wkh| vhh iurp lw wkdw pdwkhpdwlfldqv gr qrw zrun

dorqh exw wdon vkrs zlwk hdfk rwkhu dqg hqjdjh lq vrfldo lqwhudfwlrq1 Vwxghqwv duh

sduwlfxoduo| _v|psdwkhwlf% wr wkh vwdwhphqw pdgh e| Fd|oh| lq klv 4;8; phprlu

diwhu ghprqvwudwlqj wkh wkhruhp iru d 5�5 pdwul{= _L kdyh qrw wkrxjkw lw qhfhvvdu|
wr xqghuwdnh wkh oderxu ri d irupdo surri ri wkh wkhruhp lq wkh jhqhudo fdvh ri d

pdwul{ ri dq| ghjuhh1% ^65/ s1957` Dv whdfkhuv zh nqrz krz ehvw wr kdqgoh wklv

vhqwlphqw$

G iru Ghyhorsphqw ri Pdwkhpdwlfdo Lghdv

_Ghyhorsphqw ri Pdwkhpdwlfdo Lghdv% lv wkh wlwoh ri d frxuvh L kdyh ehhq

whdfklqj dw p| xqlyhuvlw| vlqfh 4<:91 Dv dq hohfwlyh frxuvh iru xsshu0ohyho pdwk0

hpdwlfv vwxghqwv +zlwk dq rffdvlrqdo ihz lq rwkhu pdmruv, zlwk d prghudwh fodvv

vl}h ri durxqg wzhqw|/ wkh frxuvh grhv qrw kdyh d �{hg v|oodexv qru d �{hg irupdw

lq whdfklqj dqg dvvhvvphqw/ wkxv doorzlqj ph wr wu| rxw iuhho| qhz dssurdfkhv dqg

qhz whdfklqj pdwhuldo iurp |hdu wr |hdu1 Vrph sdvw h{shulhqfh kdv ehhq uhsruwhg

lq ^66/ 67`1

Iru wkh dfdghplf |hdu 4<<80<9 L exlow wkh frxuvh durxqg wkh dqwkrorj| _Fodv0

vlfv ri Pdwkhpdwlfv% hglwhg e| Urqdog Fdolqjhu ^68`/ zklfk ehfdph pruh uhdglo|

dydlodeoh dv d wh{werrn wkurxjk lwv uh0sxeolfdwlrq lq 4<<81 Wkh lghd lv wr ohw vwx0

ghqwv uhdg vrph vhohfwhg sulpdu| vrxufh pdwhuldo dqg wr _ohduq iurp wkh pdvwhuv%1

Wkh |hdu0orqj frxuvh zdv urxjko| glylghg lqwr �yh vhfwlrqv= +4, Hxfolg*v Hohphqwv/

+5, Pdwkhpdwlfdo Wklqnlqj/ +6, Iurp S|wkdjrudv/ Hxgr{xv/ 111 +Lqfrpphqvxudeoh

Pdjqlwxghv, wr Ghghnlqg/ Fdqwru/ 111 +Uhdo Qxpehuv,/ +7, Qrq0hxfolghdq Jhrp0

hwu|/ +8, J�rgho*v Lqfrpsohwhqhvv Wkhruhp1 Sdvvdjhv lq ^68` zhuh �wwhg lqwr wkhvh

�yh vhfwlrqv1 Ehvlghv wkh sulpdu| vrxufh pdwhuldo/ vrph ri wkh jhqhudo klvwrulfdo

dffrxqwv +qdphg _Lqwurgxfwlrq% ri hdfk fkdswhu, pdnh iru xvhixo dvvljqhg uhdg0

lqj/ wr eh vxssohphqwhg e| d jhqhudo wh{w vxfk dv ^65`1 Ohfwxuhv zhuh ghyrwhg wr

d pruh lq0ghswk glvfxvvlrq/ zlwk pruh hpskdvlv rq wkh pdwkhpdwlfv1 L qhhghg wr

dgg vrph h{wud vrxufh pdwhuldo iurp wlph wr wlph/ hvshfldoo| pdwhuldo rq dqflhqw

Fklqhvh pdwkhpdwlfv1 Iru lqvwdqfh/ lq wkh sduw rq pdwkhpdwlfdo wklqnlqj L wulhg
��



wr ohw vwxghqwv h{shulhqfh/ wkurxjk wkh zulwlqjv ri pdwkhpdwlfldqv vxfk dv Olx Kxl

+f1583,/ \dqj Kxl +f14583,/ Ohrqkdug Hxohu +4:3: ~ 4:;6,/ Mxolxv Zlokhop Ulfkdug

Ghghnlqg +4;64 ~ 4<49,/ Khqul Srlqfdu�h +4;87 ~ 4<45,/ dqg Jhrujh S�ro|d +4;;:

~ 4<;8,/ krz zrunlqj pdwkhpdwlfldqv jr derxw wkhlu mrev1 Vwxghqwv zrxog ohduq

wkdw wkh orjlfdo dqg d{lrpdwlf dssurdfk h{hpsol�hg lq Hxfolg*v Hohphqwv lv qrw

wkh rqo| zd|1 Wkh wh{werrn e| Fdolqjhu ^68`/ zlwk lwv h{whqvlyh eleolrjudsk|/ dovr

surylghv xvhixo vxssruw iru wkh surmhfw zrun +lq jurxsv ri wzr,/ zklfk frqvlvwv ri

dq rudo suhvhqwdwlrq dqg d zulwwhq uhsruw rq d wrslf ri wkh vwxghqwv* fkrlfh1 Wkh

frxuvh lwvhoi lv lq idfw wkh suhvhqwdwlrq ri p| surmhfw zrun$

Frqfoxvlrq

Xvlqj klvwru| ri pdwkhpdwlfv lq wkh fodvvurrp grhv qrw qhfhvvdulo| pdnh

vwxghqwv rewdlq kljkhu vfruhv lq wkh vxemhfw ryhuqljkw/ exw lw fdq pdnh ohduqlqj

pdwkhpdwlfv d phdqlqjixo dqg olyho| h{shulhqfh/ vr wkdw +krshixoo|, ohduqlqj zloo

frph hdvlhu dqg zloo jr ghhshu1 Wkh dzduhqhvv ri wklv hyroxwlrqdu| dvshfw ri

pdwkhpdwlfv fdq pdnh d whdfkhu pruh sdwlhqw/ ohvv grjpdwlf/ pruh kxpdqh/ ohvv

shgdqwlf1 Lw zloo xujh d whdfkhu wr ehfrph pruh uh�hfwlyh/ pruh hdjhu wr ohduq

dqg wr whdfk zlwk dq lqwhoohfwxdo frpplwphqw1 L fdq dwwhvw wr wkh ehqh�wv eurxjkw

e| wkh xvh ri klvwru| ri pdwkhpdwlfv wkurxjk p| shuvrqdo h{shulhqfh1 Wkh vwxg|

ri klvwru| ri pdwkhpdwlfv/ wkrxjk lw grhv qrw pdnh ph d ehwwhu pdwkhpdwlfldq/

grhv pdnh ph d kdsslhu pdq zkr lv uhdg| wr dssuhfldwh wkh pxowl0glphqvlrqdo

vsohqgrxu ri wkh glvflsolqh dqg lwv uhodwlrqvkls wr rwkhu fxowxudo hqghdyrxuv1 Lw

grhv hqkdqfh wkh mr| ghulyhg iurp p| mre dv d pdwkhpdwlfv whdfkhu zkhq L wu| wr

vkduh wklv nlqg ri ihholqj zlwk p| fodvv1 L dwwhpsw wr vrz wkh vhhgv ri dssuhfldwlrq

ri pdwkhpdwlfv dv d fxowxudo hqghdyrxu lq wkhp1 Lw lv gl�fxow wr whoo zkhq wkhvh

vhhgv zloo eorvvrp iruwk/ ru zkhwkhu wkh| hyhu zloo1 Exw wkh vhhgv duh wkhuh/ dqg

L dp frqwhqw1 L olnh wkh ylhz surfodlphg e| wkh qrwhg klvwruldq ri vflhqfh Jhrujh

Vduwrq +4;;7 ~ 4<89,/ zkr vdlg/ _Wkh vwxg| ri wkh klvwru| ri pdwkhpdwlfv zloo qrw

pdnh ehwwhu pdwkhpdwlfldqv exw jhqwohu rqhv> lw zloo hqulfk wkhlu plqgv/ phoorz

wkhlu khduwv/ dqg eulqj rxw wkhlu �qhu txdolwlhv1% ^69/ s15;`
�2



Uhihuhqfhv

^4` U1H1 Prulw}/ Phprudelold Pdwkhpdwlfd= Wkh Sklorpdwk*v Txrwdwlrq Errn /

Pdwkhpdwlfdo Dvvrfldwlrq ri Dphulfd/ Zdvklqjwrq/ G1F1/ 4<<6> ruljlqdo hgl0

wlrq lq 4<47> uhsulqwhg e| Gryhu/ Qhz \run/ 4<8;1

^5` I1N1 Vlx/ P1N1 Vlx/ Klvwru| ri pdwkhpdwlfv dqg lwv uhodwlrq wr pdwkhpdwlfdo

hgxfdwlrq/ Lqw1 M1 Pdwk1 Hgxf1 Vfl1 Whfkqro1/ 43 +4<:<,/ ss1894089:1

^6` P1N1 Vlx/ Lpsolfdwlrqv dqg lqvsludwlrqv iurp wkh klvwru| ri pdwkhpdwlfv +lq

Fklqhvh,/ Grxvrx Elprqwko|/ 4: +4<:9,/ ss1790861

^7` M1 Idxyho/ Xvlqj klvwru| lq pdwkhpdwlfv hgxfdwlrq/ Iru wkh Ohduqlqj ri Pdwk0

hpdwlfv/ 44+5, +4<<4,/ ss16091

^8` G1 Euhvvrxg/ D Udglfdo Dssurdfk wr Uhdo Dqdo|vlv/ Pdwkhpdwlfdo Dvvrfldwlrq

ri Dphulfd/ Zdvklqjwrq/ G1F1/ 4<<71

^9` U1 Fdolqjhu +hg1,/ Ylwd Pdwkhpdwlfd= Klvwrulfdo Uhvhdufk dqg Lqwhjudwlrq zlwk

Whdfklqj / Pdwkhpdwlfdo Dvvrfldwlrq ri Dphulfd/ Zdvklqjwrq/ G1F1/ 4<<91

^:` Frpplvvlrq Lqwhu0LUHP Hslvw�hprorjlh hw Klvwrluh ghv Pdwk�hpdwltxhv/ Klv0

wrluhv gh Sureo�hphv/ Klvwrluh ghv Pdwk�hpdwltxhv/ LUHP gh O|rq/ 4<<51

^;` Frpplvvlrq Lqwhu0LUHP Hslvw�hprorjlh hw Klvwrluh ghv Pdwk�hpdwltxhv/ Klv0

wru| dqg Hslvwhprorj| lq Pdwkhpdwlfv Hgxfdwlrq= Iluvw Hxurshdq Vxpphu

Xqlyhuvlw| Surfhhglqjv/ LUHP gh Prqwshoolhu/ 4<<81

^<` Frpplvvlrq Lqwhu0LUHP Hslvw�hprorjlh hw Klvwrluh ghv Pdwk�hpdwltxhv/ Frq0

wulexwlrq �d xqh Dssurfkh Klvwrultxh gh o*Hqvhljqhphqw ghv Pdwk�hpdwltxhv=

Dfwhv gh od 9�hph Xqlyhuvlw�h g*Hw�h Lqwhuglvflsolqdluh vxu o*Klvwrluh ghv

Pdwk�hpdwltxhv/ LUHP gh Ehvdqfrq/ 4<<91

^43` F1K1 Hgzdugv/ Mu1/ Wkh Klvwrulfdo Ghyhorsphqw ri wkh Fdofxoxv/ Vsulqjhu0

Yhuodj/ Qhz \run/ 4<:<> 6ug sulqwlqj/ 4<<71

^44` M1 Idxyho +hg1,/ Klvwru| lq wkh Pdwkhpdwlfv Fodvvurrp= wkh LUHP Sdshuv/

Pdwkhpdwlfdo Dvvrfldwlrq/ Orqgrq/ 4<<31

^45` H1 Kdluhu/ J1 Zdqqhu/ Dqdo|vlv E| Lwv Klvwru|/ Vsulqjhu0Yhuodj/ Qhz \run/

4<<91

^46` V1 Qreuh +hg1,/ Surfhhglqjv ri wkh Phhwlqj ri wkh Lqwhuqdwlrqdo Vwxg| Jurxs rq

Uhodwlrqv Ehwzhhq Klvwru| dqg Shgdjrj| ri Pdwkhpdwlfv/ Eoxphqdx/ 4<<81

^47` I1 Vzhw} hw do +hg1,/ Ohduq Iurp wkh Pdvwhuv/ Pdwkhpdwlfdo Dvvrfldwlrq ri

Dphulfd/ Zdvklqjwrq G1F1/ 4<<81
��



^48` K1Z1 Hyhv/ Lq Pdwkhpdwlfdo Flufohv= D Vhohfwlrq ri Pdwkhpdwlfdo Vwrulhv dqg

Dqhfgrwhv/ Txdgudqwv L/ LL/ LLL/ LY/ Sulqgoh/ Zhehu ) Vfkplgw/ Ervwrq/ 4<9<1

^49` K1Z1 Hyhv/ Pdwkhpdwlfdo Flufohv Uhylvlwhg= D Vhfrqg Froohfwlrq ri Pdwkh0

pdwlfdo Vwrulhv dqg Dqhfgrwhv/ Sulqgoh/ Zhehu ) Vfkplgw/ Ervwrq/ 4<:41

^4:` K1Z1 Hyhv/ Uhwxuq wr Pdwkhpdwlfdo Flufohv= D Iliwk Froohfwlrq ri Pdwkhpdw0

lfdo Vwrulhv dqg Dqhfgrwhv/ SZV0Nhqw Sxeolvklqj/ Ervwrq/ 4<;;1

^4;` K1 Iuhxghqwkdo/ D elw ri jrvvls= Vfkzdu}/ Pdwk1 Lqwhooljhqfhu/ :+4, +4<;8,/

s1:<1

^4<` U1 Erqrod/ Qrq0Hxfolghdq Jhrphwu|= D Fulwlfdo dqg Klvwrulfdo Vwxg| ri Lwv

Ghyhorsphqw / �uvw Hqjolvk wudqvodwlrq e| K1V1 Fduvodz/ Rshq Frxuw Sxeolvk0

lqj Frpsdq|/ 4<45> uhsulqwhg e| Gryhu/ Qhz \run/ 4<881

^53` P1N1 Vlx/ Frqfhsw ri ixqfwlrq � Lwv klvwru| dqg whdfklqj/ lq ^47`/ ss143804541

^54` M1 Jud|/ Lghdv ri Vsdfh= Hxfolghdq/ Qrq0hxfolghdq dqg Uhodwlylvwlf/ Foduhqgrq

Suhvv/ R{irug/ 4<;<1

^55` G1H1 Urzh/ Qhz wuhqgv dqg rog lpdjhv lq wkh klvwru| ri pdwkhpdwlfv/ lq ^9`/

ss160491

^56` M1 Gdxehq/ Pdwkhpdwlfv= Dq klvwruldq*v shuvshfwlyh/ Sklorvrsk| dqg wkh Klv0

wru| ri Vflhqfh/ 5 +4<<6,/ ss14054> dovr lq Wkh Lqwhuvhfwlrq ri Klvwru| dqg

Pdwkhpdwlfv/ F1 Vdvdnl hw do +hgv1,/ Elunk�dxvhu/ Edvho/ 4<<7/ ss140461

^57` L1 Judwwdq0Jxlqqhvv/ D uhvlgxdo fdwhjru|= Vrph uh�hfwlrqv rq wkh klvwru| ri

pdwkhpdwlfv dqg lwv vwdwxv/ Pdwk1 Lqwhooljhqfhu/ 48+7, +4<<6,/ ss17091

^58` D1 Zhlo/ Klvwru| ri pdwkhpdwlfv/ zk| dqg krz/ Surf1 Lqwhuq1 Frqj1 Pdwk1

dw Khovlqnl/ 4<:;/ ss155:05691

^59` P1N1 Vlx/ iKlvwru| ri ^+Pdwkhpdwlfv,j Whdfkhuv`/ Pdwkhpdwlfdo Wdoo Wlpehuv/

Vxss1 Pdwk1 Orj/ 44 +4<;8,> Iuhqfk wudqvodwlrq lq Exoo1 gh o*Dvvrfldwlrq ghv

Suri1 gh Pdwk1/ q� 687 +4<;8,/ ss163<064<1

^5:` L1 Odndwrv/ Surriv dqg Uhixwdwlrqv= Wkh Orjlf ri Pdwkhpdwlfdo Glvfryhu|/

Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh/ 4<:91

^5;` Y1I1 Ulfnh|/ P| idyrulwh zd|v ri xvlqj klvwru| lq whdfklqj fdofxoxv/ lq ^47`/

ss145604671

^5<` K1P1 Hgzdugv/ Ihupdw*v Odvw Wkhruhp= D Jhqhwlf Lqwurgxfwlrq wr Dojheudlf

Qxpehu Wkhru| / Vsulqjhu0Yhuodj/ Qhz \run/ 4<::1

^63` \1Ol/ V1U1 Gx/ Fklqhvh Pdwkhpdwlfv= D Frqflvh Klvwru| +wudqvodwhg e| M1Q1
�e



Furvvoh| dqg D1Z1F1 Oxq iurp wkh ruljlqdo Fklqhvh hglwlrq/ ]krqjkxd/ Ehl0

mlqj/ 4<96,/ Foduhqgrq Suhvv/ R{irug/ 4<;:1

^64` W1 Fuloo|/ Fd|oh|*v dqwlflsdwlrq ri d jhqhudol}hg Fd|oh|0Kdplowrq wkhruhp/

Klvwruld Pdwkhpdwlfd/ 8 +4<:;,/ ss1544054<1

^65` Y1M1 Ndw}/ D Klvwru| ri Pdwkhpdwlfv= Dq Lqwurgxfwlrq/ Kdushu Froolqv/ Qhz

\run/ 4<<61

^66` N1W1 Ohxqj/ P1N1 Vlx/ D frxuvh rq ghyhorsphqw ri pdwkhpdwlfdo lghdv +lq

Fklqhvh,/ Grxvrx Elprqwko|/ 74 +4<;3,/ ss16;077> dovr lq Uhwurvshfw dqg Rxw0

orrn rq Pdwkhpdwlfv Hgxfdwlrq lq Krqj Nrqj +lq Fklqhvh,/ P1N1 Vlx +hg1,/

Krqj Nrqj Xqlyhuvlw| Suhvv/ Krqj Nrqj/ 4<<8/ ss18:09;1

^67` P1N1 Vlx/ Pdwkhpdwlfdo wklqnlqj dqg klvwru| ri pdwkhpdwlfv/ lq ^47`/ ss15:<0

5;51

^68` U1 Fdolqjhu +hg1,/ Fodvvlfv ri Pdwkhpdwlfv/ ruljlqdo hglwlrq e| Prruh Sxe0

olvklqj Frpsdq|/ 4<;5> Suhqwlfh0Kdoo/ Hqjohzrrg Fol�v/ 4<<81

^69` J1 Vduwrq/ Wkh Vwxg| ri wkh Klvwru| ri Pdwkhpdwlfv dqg wkh Vwxg| ri wkh

Klvwru| ri Vflhqfh/ uhsulqwhg e| Gryhu/ Qhz \run/ 4<8:> ruljlqdoo| sxeolvkhg

lq 4<691

+Uhfhlyhg rq 53 Dxj1 4<<9> Dffhswhg rq ; Ghf1 4<<9,
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