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4 Lqwurgxfwlrq

Krz lv �vfdo srolf| fkrvhq lq uhsuhvhqwdwlyh ghprfudflhvB Dqg zkdw ghwhu0
plqhv wkh revhuyhg ihdwxuhv ri jryhuqphqw vshqglqj dqg wd{dwlrqB Wkhvh duh
wkh jhqhudo txhvwlrqv dgguhvvhg lq wklv sdshu1 L zloo vxppdul}h uhfhqw mrlqw
uhvhdufk zlwk Wruvwhq Shuvvrq/ ri wkh Xqlyhuvlw| ri Vwrfnkrop1 Pxfk ri wkh
wkhruhwlfdo zrun L zloo uhihu wr lv glvfxvvhg dw juhdw ohqjwk lq rxu iruwkfrplqj
errn/ Shuvvrq dqg Wdehoolql +5333,1 Vrph hpslulfdo uhvxowv L zloo phqwlrq duh
ghvfulehg lq ghwdlo lq Shuvvrq dqg Wdehoolql +4<<<d, dqg lq Shuvvrq/ Wdehoolql
dqg Wuheel +5333,1

Prwlydwlrq Wkh prwlydwlrq iru dvnlqj wkhvh txhvwlrqv lv hdv| wr vhh1 Orrn0
lqj dfurvv frxqwulhv ru dfurvv wlph/ wkhuh duh odujh yduldwlrqv lq �vfdo srolflhv1
Lq wkh odwh 4<<3*v/ wrwdo jryhuqphqw vshqglqj dv d iudfwlrq ri JGS zdv pruh
wkdq 93 ( lq Vzhghq/ dqg zhoo deryh 83( lq pdq| frxqwulhv ri frqwlqhq0
wdo Hxursh/ exw durxqg 68( lq Mdsdq/ Vzlw}huodqg/ dqg wkh XV1 Wkhuh duh
dovr vwulnlqj yduldwlrqv lq wkh frpsrvlwlrq ri vshqglqj= wudqvihuv duh kljk lq
Hxursh/ exw orz lq Odwlq Dphulfd1 Dydlodeoh phdvxuhv ri fruuxswlrq ydu| d
orw/ hyhq dfurvv frxqwulhv zlwk frpsdudeoh ohyhov ri ghyhorsphqw dqg vlplodu
hfrqrplf vwuxfwxuh1

Wkh Txhvwlrq Krz fdq zh h{sodlq wkhvh yduldwlrqv lq wkh gdwdB Dqg
zkdw duh wkh vrxufhv ri wkh frpprq sdwwhuqvB D odujh olwhudwxuh rq sxeolf
fkrlfh dqg srolwlfdo hfrqrplfv vhhnv wr dqvzhu wkhvh txhvwlrqv/ uhodwlqj �vfdo
srolf| fkrlfhv wr d odujh qxpehu ri srolwlfdo dqg hfrqrplf ghwhuplqdqwv1

Khuh/ L zdqw wr dgguhvv d pruh vshfl�f txhvwlrq= zkdw lv wkh uroh ri
srolwlfdo lqvwlwxwlrqv lq vkdslqj sxeolf vshqglqjB Wkdw lv/ L zdqw wr gr dq
h{huflvh lq frpsdudwlyh srolwlfv/ dssolhg wr �vfdo srolf|1 Lq sduwlfxodu/ L zloo
irfxv rq wzr ixqgdphqwdo ihdwxuhv ri srolwlfdo lqvwlwxwlrqv= +l, wkh hohfwrudo
uxoh> +ll, wkh uhjlph w|sh/ ru pruh jhqhudoo| wkh surfhgxuhv iru dssurylqj dqg
lpsohphqwlqj ohjlvodwlrq lq suhvlghqwldo dqg sduoldphqwdu| uhjlphv1

Wkhuh lv d odujh olwhudwxuh rq frpsdudwlyh srolwlfv/ zulwwhq e| srolwlfdo
vflhqwlvwv/ wkdw frpsduhv wkhvh wzr ixqgdphqwdo ihdwxuhv ri d srolwlfdo frq0
vwlwxwlrq1 Exw w|slfdoo|/ wklv olwhudwxuh lv frq�qhg wr wkh dqdo|vlv ri srolwlfdo
skhqrphqd= krz wkh hohfwrudo uxoh d�hfwv wkh qxpehu ri sduwlhv/ ru krz
wkh uhjlph w|sh d�hfwv wkh iuhtxhqf| ri srolwlfdo fulvhv/ ru surwhvwv e| wkh
flwl}hqv1 Wkhuh lv dovr d vpdoo olwhudwxuh e| hfrqrplvwv/ prvw qrwdeo| rq
exgjhwdu| duudqjhphqwv dqg ihghudo lqvwlwxwlrqv1 Exw wkh zrun olqnlqj �vfdo
srolf| wr ixqgdphqwdo frqvwlwxwlrqdo ihdwxuhv/ vxfk dv wkh hohfwrudo uxoh dqg
wkh uhjlph w|sh/ zdv udwkhu vfdufh xqwlo uhfhqwo|1
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P| jrdo lv wzrirog= wr looxvwudwh dq dqdo|wlfdo iudphzrun wkdw fdq eh
xvhg wr dgguhvv wkhvh txhvwlrqv> dqg wr vxjjhvw vrph jhqhudo ohvvrqv wkdw
duh vxssruwhg erwk e| wkhru| dqg hylghqfh/ frqfhuqlqj wkh h�hfwv ri vshfl�f
frqvwlwxwlrqdo ihdwxuhv rq jryhuqphqw vshqglqj1

Rxwolqh L zloo vwduw e| ghvfulelqj wkh pdlq ihdwxuhv ri wkh dqdo|wlfdo iudph0
zrun/ �uvw zlwk uhjdug wr hfrqrplfv dqg wkhq zlwk uhjdug wr srolwlfv1 Wkhq
L zloo wxuq wr wkh hohfwrudo uxoh= L zloo frqwudvw orfdo yv qdwlrqdo hohfwlrqv/ dv
zhoo dv pdmrulwduldq yv sursruwlrqdo hohfwlrqv1 Wkh txhvwlrq khuh lv krz wkh
hohfwrudo uxoh vkdshv wkh lqfhqwlyhv ri srolwlfldqv wr h{wudfw uhqwv iru wkhp0
vhoyhv/ dqg krz lw ghwhuplqhv wkh frpsrvlwlrq ri sxeolf vshqglqj1 Qh{w/ L zloo
glvfxvv wkh uhjlph w|sh/ frqwudvwlqj sduoldphqwdu| yv suhvlghqwldo ghprfud0
flhv1 Khuh wkh irfxv lv rq wkh vl}h dqg frpsrvlwlrq ri jryhuqphqw vshqglqj1
Lq dgguhvvlqj wkhvh txhvwlrqv/ L zloo phqwlrq wkhruhwlfdo uhvxowv dv zhoo dv
hpslulfdo hylghqfh1

5 Wkh Dqdo|wlfdo Iudphzrun

Srolwlfdo lqvwlwxwlrqv uhvroyh frq lfwv1 Exw wkh frq lfw zh duh lqwhuhvwhg lq
kdv dq hfrqrplf ruljlq1 Khqfh/ L vwduw zlwk hfrqrplfv1

514 Hfrqrplfv

Wkurxjkrxw/ L zloo uhihu wr jryhuqphqw vshqglqj �qdqfhg rxw ri wkh jhqhudo
exgjhw/ qhjohfwlqj wkh lvvxh ri wkh wlplqj dqg frpsrvlwlrq ri wd{ uhyhqxh1

Zkr ehqh�wv Lw lv xvhixo wr glvwlqjxlvk ehwzhhq wkuhh w|shv ri jryhuqphqw
vshqglqj/ rq wkh edvlv ri krz pdq| shrsoh ehqh�w iurp lw1 Jryhuqphqw
vshqglqj fdq surylgh ehqh�wv wr=

+l, Pdq| flwl}hqv1
+ll, Mxvw d ihz flwl}hqv1
+lll, Qr rqh h{fhsw wkh srolwlfldqv1
Hdfk ri wkhvh w|shv ri srolflhv lqgxfhv d vshfl�f nlqg ri hfrqrplf frq lfw1
Jhqhudo sxeolf jrrgv +olnh ghihqvh,/ ru eurdg uhglvwulexwlyh surjudpv +olnh

vrfldo lqvxudqfh/ ru shqvlrqv,/ duh h{dpsohv ri srolflhv ri w|sh +l,1 Ehfdxvh
ri wkhlu eurdg qdwxuh dqg xqlyhuvdolvwlf ghvljq/ wkhvh surjudpv fdqqrw hdvlo|
eh wdloruhg wr wkh vshfl�f ghpdqgv ri zhoo gh�qhg jurxsv ri flwl}hqv1 Khqfh/
wkh| duh hydoxdwhg lq d vlplodu idvklrq e| odujh jurxsv ri ehqh�fldulhv1 Pdq|
hqwlwohphqw surjudpv wkdw duh w|slfdo ri wkh prghuq zhoiduh vwdwh ehorqj wr
wklv fdwhjru|1
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Orfdo sxeolf jrrgv ru vshfl�f uhglvwulexwlyh surjudpv +olnh djulfxowxudo
vxssruw/ ru wudqvihuv wr jryhuqphqw hqwhusulvhv, duh h{dpsohv ri srolflhv ri
w|sh +ll,/ wkdw ehqh�w rqo| d ihz flwl}hqv1 Wklv nlqg ri vshqglqj lv uhihuuhg wr
dv �srun eduuho�/ dqg riwhq/ wkrxjk qrw dozd|v/ uh hfwv glvfuhwlrqdu| srolf|
ghflvlrqv1

Wkh wklug w|sh ri jryhuqphqw vshqglqj duh uhqwv iru srolwlfldqv1 Uhqwv fdq
wdnh ydulrxv irupv/ ghshqglqj rq vshfl�f hfrqrplf flufxpvwdqfhv= olwhudoo|/
wkh| duh vdodulhv iru sxeolf r!fldov ru �qdqflqj ri srolwlfdo sduwlhv1 Ohvv
olwhudoo|/ rqh fdq wklqn ri ydulrxv irupv ri fruuxswlrq dqg zdvwh dv xowlpdwho|
surylglqj uhqwv iru srolwlfldqv1

Zkloh eurdgo| ru qduurzo| wdujhwhg surjudpv lqgxfh frq lfw dprqj yrw0
huv/ uhqwv iru srolwlfldqv duh dw wkh fruh ri wkh djhqf| sureohp slwwlqj yrwhuv
dw odujh djdlqvw srolwlfldqv1 Wkh uhvrxufhv dssursuldwhg wkurxjk uhqwv duh
suredeo| vpdoo lq prvw prghuq ghprfudflhv/ frpsduhg wr wkh ryhudoo vl}h ri
wd{ uhyhqxhv1 Exw vlqfh wkhvh �fuxpev� gluhfwo| ehqh�w wkh djhqwv lq fkdujh
ri srolf| ghflvlrqv/ wkh| fdq qhyhuwkhohvv lqgxfh d vwurqj lq xhqfh rq rwkhu
srolf| ghflvlrqv1

Wkh txhvwlrq L zloo dgguhvv lv= zkdw ghwhuplqhv wkh vl}h ri wkhvh w|shv ri
vshqglqj/ erwk zkhq frqvlghuhg lq lvrodwlrq dqg zkhq mrlqwo| ghwhuplqhgB

515 Srolwlfv

Li wkh srolf| lqvwuxphqw ghwhuplqhv wkh nlqg ri hfrqrplf frq lfw/ wkh srolwlfdo
lqvwlwxwlrq ghwhuplqhv krz wklv frq lfw lv uhvroyhg1 Wr wklv L wxuq qh{w1

Odfn ri plfurirxqgdwlrqv D ihdwxuh ri wkh prghuq olwhudwxuh lq srolwlfdo
hfrqrplfv lv wkdw wkhuh lv qrw d vlqjoh dffhswhg dqdo|wlfdo prgho ri wkh srolwl0
fdo surfhvv1 Wkh fxuuhqw vwdwh ri wkh duw lq srolwlfdo hfrqrplfv uhvhpeohv wkdw
ri pdfurhfrqrplfv lq wkh plg 4<:3v= wkhuh lv qr frqvhqvxv rq wkh qhfhvvdu|
lqjuhglhqwv ri d vxffhvvixo wkhru|1

L wklqn wklv lv vr ehfdxvh wkhuh kdv ehhq dq lqdghtxdwh h�ruw wr vwxg|
dqg irupdol}h wkh surfhvv ri srolf| irupdwlrq dv d zhoo vshfl�hg jdph sod|hg
e| udwlrqdo sod|huv1 Srolwlfv lv riwhq prghohg dv d eodfn er{/ zlwk lqvxi0
�flhqw dqdo|vlv ri zkr ghflghv zkdw/ xqghu zkdw lqfhqwlyhv/ ru zlwk zkdw
lqirupdwlrq1 Lq d ihz zrugv= srolwlfdo hfrqrplfv vwloo odfnv plfur0srolwlfdo
irxqgdwlrqv1

Irxu sulqflsohv Lq rxu uhfhqw mrlqw zrun zlwk Wruvwhq Shuvvrq/ zh kdyh
sursrvhg irxu sulqflsohv ru dvvxpswlrqv wkdw fdq surylgh wkh exloglqj eorfnv
iru vxfk plfurirxqgdwlrqv1
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+l, Ghohjdwlrq= Dv vwdwhg lq wkh wlwoh ri wklv sdshu/ srolf| lv fkrvhq e|
hohfwhg uhsuhvhqwdwlyhv/ qrw gluhfwo| e| wkh flwl}hqv1

+ll, Fdpsdljq surplvhv duh qrw elqglqj= srolf| lv fkrvhq e| srolwlfldqv
rqfh wkh| duh lq r!fh/ qrw ehiruh wkh hohfwlrqv1

+lll, Rssruwxqlvwlf srolwlfldqv= lqfxpehqw srolwlfldqv zdqw wr uhpdlq lq
r!fh/ dqg fduh derxw wkh uhqwv wkh| uhfhlyh1 Wkh| fkrrvh srolf| vr dv wr
ixuwkhu wkhvh jrdov/ exw rwkhuzlvh gr qrw fduh derxw zkdw srolf| lv lpsoh0
phqwhg1

+ly, Uhwurvshfwlyh yrwlqj= yrwhuv frqwuro srolwlfldqv dw wkh hohfwlrqv/ e|
orrnlqj edfn dw sdvw srolf| shuirupdqfh1 Li wkh| duh sohdvhg zlwk wkh ehkdylru
ri wkhlu uhsuhvhqwdwlyh/ wkh| uhzdug klp zlwk uhdssrlqwphqw1 Rwkhuzlvh wkh|
wkurz klp rxw ri r!fh1

Ghohjdwlrq jdphv Ryhudoo/ wkhvh irxu sulqflsohv duh vlpsoh/ wkrxjk orjl0
fdoo| frqvlvwhqw dqg frpsohwh1 Wkh| fdq surylgh wkh plfur0srolwlfdo irxqgd0
wlrqv iru d srvlwlyh wkhru| ri srolf| fkrlfh1 Revhuyhg srolflhv fdq eh ylhzhg
dv wkh htxloleulxp rxwfrph ri d ghohjdwlrq jdph1 Dw wkh fruh ri wklv ghohjd0
wlrq jdph wkhuh lv d ixqgdphqwdo djhqf| sureohp ehwzhhq yrwhuv dqg hohfwhg
srolwlfldqv1 Exw dv wkh yrwhuv dovr glvdjuhh dprqj wkhpvhoyhv/ lw lv d frpprq
djhqf| sureohp/ zlwk frq lfw dprqj wkh sulqflsdov dv zhoo dv ehwzhhq wkh
sulqflsdov dqg wkhlu hohfwhg uhsuhvhqwdwlyh1

Wkh uroh ri hohfwlrqv Wkhvh plfurirxqgdwlrqv dovr vxjjhvw d vshfl�f uroh
iru hohfwlrqv= dv lq wkh �olehudo� wudglwlrq/ hohfwlrqv doorz wkh yrwhuv wr uhpryh
iurp r!fh d edg lqfxephqw +ru rqh zkr plv0ehkdyhg,1 Wklv uroh ri hohfwlrqv
lv yhu| gl�huhqw iurp wkh �srsxolvw� ylhz/ wkdw hohfwlrqv hqdeoh wkh yrwhuv wr
vhohfw wkh dssursuldwh srolf|1

Frpsdudwlyh srolwlfv Ilqdoo|/ wklv dssrdfk wr srolwlfv dv d ghohjdwlrq
jdph irufhv wkh wkhrulvw wr eh suhflvh derxw wzr ixqgdphqwdo dvshfwv ri wkh
uxohv ri wkh jdph= +l, wkh hohfwrudo uxoh/ dqg +ll, wkh surfhgxuhv jryhuqlqj
srolf| fkrlfh e| wkh hohfwhg lqfxpehqwv1 Lw lv wkhq qdwxudo wr dvn zkdw duh
wkh h�hfwv ri fkdqjlqj wkhvh uxohv ri wkh jdph1 Wkdw lv/ frpsdudwlyh srolwlfv
lv d qdwxudo/ doprvw lqhylwdeoh/ lwhp lq wklv uhvhdufk surjudp1

Wklv lv suhflvho| zkdw L zloo gr lq wkh uhpdlqghu ri wklv vxuyh|= L zloo
frqwudvw dowhuqdwlyh uxohv ri wkh jdph/ qdpho| dowhuqdwlyh uxohv iru hohfwlqj
srolwlfldqv lq r!fh/ dqg dowhuqdwlyh surfhgxuhv iru dssurylqj dqg lpsohphqw0
lqj ohjlvodwlrq rqfh lq r!fh1

Wr nhhs wkh dqdo|vlv vlpsoh/ L zloo dgguhvv wkhvh wzr txhvwlrqv vhsdudwho|1
Wkxv/ zkhq dqdo|}lqj wkh h�hfwv ri wkh hohfwrudo uxoh/ L zloo pdnh wkh vlp0
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soli|lqj dvvxpswlrq wkdw wkhuh lv d vlqjoh srolwlfldq lq r!fh zkr vhwv srolf|1
Dqg zkhq frqwudvwlqj dowhuqdwlyh ohjlvodwlyh surfhgxuhv jryhuqlqj froohfwlyh
fkrlfh e| vhyhudo srolwlfldqv zkr vkduh r!fh/ L zloo nhhs wkh hohfwrudo uxoh
�{hg dqg fruuhvsrqglqj wr soxudolw| uxoh lq vlqjoh0phpehu glvwulfw1 Wklv vlp0
sol�fdwlrq lv fohduo| mxvw d vwduwlqj srlqw/ zklfk rxjkw wr eh uhod{hg e| ixwxuh
uhvhdufk1

6 Hohfwlrqv dqg Uhqwv

L vwduw zlwk wkh hohfwrudo uxoh1
Frqvlghu �uvw d yhu| vlpsoh h{dpsoh/ zlwk qr frq lfw dprqj wkh yrwhuv1

Wkhuh lv rqo| dq djhqf| sureohp/ qdpho| d frq lfw ehwzhhq wkh lqfxpehqw
srolwlfldq dqg wkh yrwhuv dw odujh1 Doo yrwhuv xqdqlprxvo| djuhh= wkh| zrxog
olnh uhqwv wr eh dv vpdoo dv srvvleoh/ zkloh wkh lqfxpehqw zdqwv wkh rssrvlwh1

614 Orfdo yv Qdwlrqdo Hohfwlrqv

L zdqw wr frqwudvw orfdo yv qdwlrqdo hohfwlrqv1 Pruh jhqhudoo|/ wkh txhvwlrq L
zdqw wr dgguhvv lv=

Grhv ghfhqwudol}dwlrq ohdg wr pruh ru ohvv uhqwvB Frqvlghu d vlwxd0
wlrq lq zklfk srolf| frqvlvwv ri d pxowlwxgh ri wdvnv1 Hdfk wdvn d�hfwv wkh
zhoiduh ri yrwhuv lq d vshfl�f orfdolw|1 Wkhvh wdvnv fdq eh wkrxjkw ri dv wkh
surylvlrq ri d orfdo sxeolf jrrg sdlg rxw ri orfdo wd{ uhyhqxhv> ru wkh uhj0
xodwlrq ri d orfdo sxeolf xwlolw|> ru wkh surylvlrq ri dq| orfdo vhuylfh/ zkrvh
frvwv dqg ehqh�wv rqo| dffuxh wr wkh uhvlghqwv ri wkdw orfdolw|1 Iru vlpsolflw|
dvvxph wkdw wkhuh duh qr vslooryhuv dfurvv orfdolwlhv1

Shuirupdqfh lq wkhvh wdvnv ghshqgv rq wzr wklqjv rqo|= fkdqfh dqg h�ruw1
H�ruw lv frvwo| iru wkh lqfxpehqw +ru htxlydohqwo|/ li fdvk lv lqyroyhg/ h�ruw
phdqv devwdlqlqj iurp judeelqj uhqwv,1 Wr vlpsoli|/ dvvxph wkdw wkh glvx0
wlolw| iurp h�ruw iru wkh lqfxpehqw lv dgglwlyh1 Wkdw lv/ wkh pdujlqdo frvw ri
sxwwlqj h�ruw lqwr rqh wdvn grhv qrw ghshqg rq krz pdq| wdvnv wkh djhqw lv
shuiruplqj +ru htxlydohqwo|/ li zh lqwhusuhw uhqwv dv fdvk/ klv pdujlqdo xwlolw|
ri lqfrph lv frqvwdqw,

Wkhuh duh wzr srvvleoh lqvwlwxwlrqdo duudqjhphqwv1
+l, Ghfhqwudol}dwlrq1 Wkdw lv/ hdfk wdvn lv shuiruphg e| d gl�huhqw srolwl0

fldq/ vhsdudwho| dffrxqwdeoh iru klv shuirupdqfh wr d vshfl�f orfdolw| wkurxjk
orfdo hohfwlrqv1

+ll, Fhqwudol}dwlrq1 Wkhuh lv d vlqjoh srolwlfldq shuiruplqj d pxowlwxgh ri
wdvnv dqg mrlqwo| dffrxqwdeoh wr d qxpehu ri orfdolwlhv1
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Wkh txhvwlrq lv= zklfk duudqjhphqw lv ehwwhu iurp wkh yrwhuv* srlqw ri
ylhzB Lq dqvzhulqj lw/ L zloo gudz rq wkhruhwlfdo zrun e| Vhdeuljkw +4<<9,
dqg Shuvvrq dqg Wdehoolql +5333,/ dqg hpslulfdo zrun e| Ilvpdq dqg Jdwwl
+4<<<,1

Wkhru| Qrwh wkdw/ lq wkh irupxodwlrq ri wklv sureohp/ zh devwudfw iurp wkh
w|slfdo frpsolfdwlrqv ri pxowl0wdvnlqj +vlqfh wkhuh duh qr h{whuqdolwlhv iru wkh
yrwhuv dqg qr hfrqrplhv ru glhfrqrplhv ri vfdoh lq shuiruplqj d pxowlwxgh
ri wdvnv,1 Wkxv/ lq d vwdqgdug sulqflsdo0djhqw sureohp/ zlwk qr frqvwudlqwv
rq wkh frpshqvdwlrq vfkhph r�huhg wr wkh djhqw/ wkh sulqflsdov zrxog eh
lqgl�huhqw ehwzhhq wkhvh wzr duudqjhphqwv1

Exw wkh yrwhuv duh qrw lqgl�huhqw1 Wkh uhdvrq lv wkdw/ lq d srolwlfdo frq0
wh{w/ wkh sulqflsdov duh frqvwudlqhg wr r�hu rqo| dq lpsolflw uhzdug/ qdpho|
uh0dssrlqwphqw iru jrrg shuirupdqfh1

Xqghu ghfhqwudol}dwlrq/ jrrg shuirupdqfh lq d vshfl�f wdvn lv gluhfwo|
uhzdughg zlwk uhdssrlqwphqw1 Wkxv/ srolwlfldqv fdq eh khog gluhfwo| dqg
vhsdudwho| dffrxqwdeoh iru zkdw wkh| gr1

Xqghu fhqwudol}dwlrq/ rq wkh rwkhu kdqg/ wkh dffrxqwdelolw| phfkdqlvp
lv pruh lqgluhfw1 D srolwlfldq lv uhzdughg zlwk uhdssrlqwphqw rqo| li klv
djjuhjdwh shuirupdqfh lv vdwlvidfwru| +ru pruh suhflvho|/ rqo| li kh sohdvhv dw
ohdvw kdoi wkh orfdolwlhv,1 Wklv zhdnhqv wkh lqfhqwlyhv wr shuirup zhoo/ vlqfh
wkhuh lv d vpdoohu olqn ehwzhhq h�ruw dqg uhzdugv1

Wklv grhv qrw phdq wkdw ghfhqwudol}dwlrq lv dozd|v suhihudeoh/ krzhyhu1
Dv d qdwlrqdo r!fh lv pruh suhvwljlrxv dqg srzhuixo/ wkh lqfxpehqw fduhv
pruh derxw uhdssrlqwphqw1 Khqfh/ ghvslwh wkh pruh lqgluhfw olqn ehwzhhq
h�ruw dqg uhzdugv/ lw frxog yhu| zhoo eh wkdw htxloleulxp h�ruw lv juhdwhu
xqghu fhqwudol}dwlrq1 D sulrul/ wkh uhvxow lv dpeljxrxv= ghfhqwudol}dwlrq
fdq eh edg ru jrrg iru wkh yrwhuv/ ghshqglqj rq zkhwkhu wkh pruh gluhfw
dffrxqwdelolw| lv ru lv qrw r�vhw e| wkh vpdoohu ydoxh ri uhdssrlqwphqw1

Wkh hylghqfh Zkdw gr wkh gdwd vxjjhvw derxw wklv lpsruwdqw txhvwlrq
B Lw lv gl!fxow wr dqvzhu/ ehfdxvh uhqwv duh kdug wr phdvxuh1 Exw vxssrvh
wkdw zh duh zloolqj wr dvvxph wkdw srolwlfdo uhqwv duh kljkhu zkhuh wkhuh
lv pruh fruuxswlrq1 Wkhq/ zh fdq xvh dydlodeoh furvv frxqwu| vxuyh|v rq
fruuxswlrq dqg hvwlpdwh wkhlu fruuhodwlrq zlwk revhuydeoh phdvxuhv ri �vfdo
fhqwudol}dwlrq1 Zkdw gr zh �qg B

Wkh dqvzhu/ vxjjhvwhg e| wkh hpslulfdo zrun ri Ilvpdq dqg Jdwwl +4<<<,/
dqg frq�uphg e| uhjuhvvlrqv L kdyh shuiruphg lq d vpdoohu vdpsoh ri frxq0
wulhv/ lv fohdu= pruh ghfhqwudol}dwlrq lv dvvrfldwhg zlwk pxfk ohvv fruuxswlrq1
Ryhudoo/ wkhuhiruh/ lw dsshduv wkdw ghfhqwudol}dwlrq lv jrrg iru wkh yrwhuv1
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615 Pdmrulwduldq yv Sursruwlrqdo hohfwlrqv

Wkh frqfhswxdo glvwlqfwlrq ehwzhhq orfdo yv qdwlrqdo hohfwlrqv lv uhodwhg wr
dqrwkhu lpsruwdqw dqg riwhq glvfxvvhg glvwlqfwlrq/ ehwzhhq pdmrulwduldq dqg
sursruwlrqdo hohfwlrqv1

Hohfwrudo uxohv gl�hu dorqj pdq| glphqvlrqv/ dqg wkh fodvvl�fdwlrq eh0
wzhhq Sursruwlrqdo dqg Pdmrulwduldq v|vwhpv klqjhv rq pruh wkdq rqh dv0
shfw1 Wkh wudglwlrqdo ylhz lq srolwlfdo vflhqfh lv wkdw wkh wzr prvw lpsruwdqw
dvshfwv ri wklv fodvvl�fdwlrq duh glvwulfw pdjqlwxgh +l1h1/ wkh qxpehu ri vhdwv
lq d glvwulfw,/ dqg wkh hohfwrudo irupxod +l1h1/ krz yrwhv duh wudqvodwhg lqwr
vhdwv,1

Pdmrulwduldq hohfwlrqv kdyh vpdoo glvwulfw pdjqlwxgh +w|slfdoo| rqh fdqgl0
gdwh lv hohfwhg lq hdfk glvwulfw,/ dqg wkh hohfwrudo irupxod lv soxudolw| uxoh +wkh
zlqqhu lv wkh fdqglgdwh zkr jhwv pruh yrwhv lq wkh glvwulfw,1 Dw wkh rssr0
vlwh h{wuhph/ sursruwlrqdo v|vwhpv kdyh odujh glvwulfwv zlwk pdq| fdqglgdwhv
+wkh Qhwkhuodqgv kdv mxvw d vlqjoh glvwulfw zkhuh doo 483 uhsuhvhqwdwlyhv duh
hohfwhg,/ dqg yrwhuv yrwh iru d olvw ri fdqglgdwhv gudzq xs e| srolwlfdo sduwlhv/
zlwkrxw h{suhvvlqj d suhihuhqfh iru dq| sduwlfxodu fdqglgdwh> wkh qxpehu ri
fdqglgdwhv hohfwhg lq hdfk olvw lv sursruwlrqdo wr wkh yrwhv uhfhlyhg e| wkh
olvw1 Exw lq ehwzhhq wkhvh wzr srodu h{wuhphv wkhuh duh pdq| yduldwlrqv dqg
lqwhuphgldwh fdvhv1

Wkh txhvwlrq L zdqw wr dvn lv vlplodu wr wkh suhylrxv rqh= Zklfk hohfwrudo
v|vwhp ohdgv wr vpdoohu uhqwvB

Wkh dqvzhu pd| gl�hu ghshqglqj rq zklfk ihdwxuh ri wkh hohfwrudo uxoh lv
frqvlghuhg1

Eduulhuv wr hqwu| Frqvlghu �uvw glvwulfw pdjqlwxgh1 Lw lv frpprqo| df0
fhswhg dprqj srolwlfdo vflhqwlvwv wkdw vpdoo glvwulfwv lqfuhdvh wkh eduulhuv wr
hqwu| + vhh iru lqvwdqfh P|huvrq +4<<6,/ Ihuhmrkq +4<;9,,1 Qhz fdqglgdwhv
duh ohvv nqrzq dqg pd| �qg lw gl!fxow wr uhdfk d uhodwlyh pdmrulw|1 Khqfh/
li rqo| rqh fdqglgdwh lv hohfwhg lq hdfk glvwulfw/ lw lv pruh olnho| wr eh wkh
lqfxpehqw ru vrph rog srolwlfldq douhdg| zhoo nqrzq lq wkh frqvwlwxhqf|1
Odujh glvwulfwv wkdw dssrlqw vhyhudo fdqglgdwhv/ rq wkh rwkhu kdqg/ duh pruh
olnho| wr jhw grzq wr qhz dqg ohvv nqrzq fdqglgdwhv wkdw rqo| dsshdo wr d
plqrulw| ri wkh yrwhuv1 Wkxv/ sursruwlrqdo v|vwhpv zlwk odujh glvwulfw pdjql0
wxgh whqg wr kdyh vpdoohu eduulhuv wr hqwu|1 Dqg lw lv sodxvleoh wr jxhvv wkdw
vpdoo eduulhuv wr hqwu|/ dqg khqfh vwl�hu frpshwlwlrq dqg pruh frqwhqglelolw|/
duh dvvrfldwhg zlwk vpdoohu lqfxpehqf| uhqwv1

Hohfwrudo irupxod Exw li zh frqvlghu wkh hohfwrudo irupxod +krz yrwhv
wudqvodwh lqwr vhdwv,/ zh duh ohg wr d gl�huhqw frqfoxvlrq1 Wkh uhdvrq lv
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vlplodu wr wkdw douhdg| glvfxvvhg zlwk uhjdug wr orfdo yv qdwlrqdo hohfwlrqv1
Zkhq yrwhuv yrwh iru dq lqglylgxdo fdqglgdwh/ wkhuh lv d gluhfw olqn eh0

wzhhq lqglylgxdo shuirupdqfh dqg lqglylgxdo uhdssrlqwphqw1 Khqfh/ wkh lq0
fxpehqw idfhv vwurqj lqfhqwlyhv wr shuirup zhoo/ sxwwlqj lq h�ruw ru dyrlglqj
fruuxswlrq1 Zkhq lqvwhdg yrwhuv yrwh iru d olvw/ fdqglgdwhv idfh pxfk zhdnhu
lqfhqwlyhv1 Wkhlu fkdqfhv ri uh0hohfwlrq ghshqg rq wkhlu udqn lq wkh olvw/ qrw
rq wkhlu shuirupdqfh1 Dqg li wkh sduw| ohdghu gudzv xs wkh olvw rq wkh ed0
vlv ri fulwhuld xquhodwhg wr shuirupdqfh +iru lqvwdqfh/ sduw| or|dow|/ ru h�ruw
zlwklq wkh sduw| udwkhu wkdq lq r!fh,/ wkhq wkh lqfhqwlyhv wr shuirup zhoo
duh pxfk zhdnhu1

Wkxv/ khuh zh duh ohdg wr wkh frqfoxvlrq wkdw pdmrulwduldq v|vwhpv zlwk
soxudolw| uxoh ohdg wr vpdoohu uhqwv dqg ohvv fruuxswlrq/ frpsduhg wr sursru0
wlrqdo v|vwhpv zkhuh yrwhuv yrwh iru d olvw 0 wklv uhvxow lv ghulyhg lq Shuvvrq
dqg Wdehoolql +5333,1

Djdlq/ wkhuhriruh/ d wkhruhwlfdo frpsdulvlrq ri pdmrulwduldq yv sursru0
wlrqdo v|vwhpv ohdgv wr ryhudoo dpeljxrxv uhvxowv1 Pdmrulwduldq v|vwhpv whqg
wr kdyh kljkhu eduulhuv wr hqwu| exw dovr pruh gluhfw dffrxqwdelolw| wr wkh
yrwhuv wkdq sursruwlrqdo v|vwhp1 Wkh qhw h�hfw lv dpeljxrxv/ ghshqglqj rq
zklfk ri wkhvh wzr ihwdxuhv lv txdqwlwdwlyho| pruh lpsruwdqw1

Wkh hylghqfh Zkdw grhv wkh hylghqfh vd| rq wklvB
Wkh dqvzhu/ vxjjhvwhg e| wkh hpslulfdo zrun ri Shuvvrq/ Wdehoolql dqg

Wuheel +5333,/ lv wkdw gluhfw dffrxqwdelolw| vhhpv wr eh wkh grplqdqw idf0
wru1 Lq d odujh vdpsoh ri frxqwulhv/ wkrvh zkhuh yrwhuv yrwh iru d sduw| olvw
kdyh pxfk pruh zlghvsuhdg fruuxswlrq frpsduhg wr frxqwulhv zkhuh yrwhuv
fkrrvh dq lqglylgxdo fdqglgdwh1 Ryhudoo/ pdmrulwduldq hohfwlrqv vhhp wr eh
dvvrfldwhg zlwk ohvv fruuxswlrq1

Wklv frq�upv d ylhz suhydohqw lq Lwdo|/ zkhuh uhfhqw hohfwrudo uhirup lq
idyru ri d pruh pdmrulwduldq v|vwhp zdv irufhg e| wkh flwl}hqv wkurxjk d
uhihuhqgxp/ dv d zd| wr hqg wkh fruuxsw kdelwv ri wkh sdvw1

616 Vxppdu|

Vxppdul}lqj/ L kdyh hpskdvl}hg d nh| ihdwxuh ri d srolwlfdo v|vwhp= wkh
h{whqw wr zklfk jrrg shuirupdqfh lv uhzdughg e| wkh yrwhuv zlwk uhdssrlqw0
phqw1 Gl�huhqw hohfwrudo uxohv dqg gl�huhqw uhjlph w|shv gl�hu lq wklv fuxfldo
uhvshfw/ dqg wklv lq wxuq ohdgv wr vrph frpsdudwlyh srolwlfv uhvxowv dqg wr
vshfl�f srvlwlyh suhglfwlrqv1

Orfdo hohfwlrqv dqg pdmrulwduldq v|vwhpv surylgh d pruh gluhfw olqn eh0
wzhhq lqglylgxdo shuirupdqfh dqg uh0dssrlqwphqw/ dqg wkxv wkh lqfhqwlyhv wr
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uhgxfh uhqwv duh vwurqjhu/ frpsduhg wr fhqwudol}hg dqg sursruwlrqdo hohfwlrqv1
Wklv lv frq�uphg e| wkh hylghqfh iurp furvv0frxqwu| gdwd1

7 Hohfwrudo F|fohv

Wkhvh lqvwlwxwlrqdo frpsdulvrqv doo vwhp iurp d frpprq lghd= vdwlvidfwru|
shuirupdqfh lv uhzdughg zlwk uhdssrlqwphqw1 Wklv lghd lq wxuq ohdgv wr wkh
srvlwlyh suhglfwlrq wkdw shuirupdqfh lv ehwwhu mxvw dkhdg ri hohfwlrqv1 Wkdw lv/
wkhuh lv dq hohfwrudo f|foh= dv wkh hohfwlrq gdwh dssurdfkhv/ wkh lqfhqwlyhv wr
shuirup zhoo ehfrph vwurqjhu1 Sxvkhg wr wkh olplw/ wklv lghd kdv d vhhplqjo|
sdudgr{lfdo lpsolfdwlrq= wkdw hohfwlrqv rxjkw wr eh khog yhu| iuhtxhqwo|/ vr
dv wr dozd|v jlyh lqfxpehqwv yhu| vwurqj lqfhqwlyhv wr shuirup zhoo1

Exw vwurqj lqfhqwlyhv wr shuirup zhoo duh qrw qhfhvvdulo| khosixo iru wkh
yrwhuv1 Wkh uhdvrq lv wkdw yrwhuv pd| eh plv0lqiruphg +wkrxjk vwloo udwlr0
qdo,1 Wr sxw lw dqrwkhu zd|= uhdssrlqwphqw lv uhodwhg wr wkh dsshdudqfh ri
jrrg shuirupdqfh1 Exw qrw dozd|v zkdw dsshduv jrrg lv uhdoo| vr1 Dqg li
wkh yrwhuv duh qrw zhoo lqiruphg/ wkhq hohfwrudo lqfhqwlyhv pd| lqgxfh wkh
lqfxpehqw wr lqwurgxfh srolf| glvwruwlrqv iru wkh rqo| sxusrvh ri lpsurylqj
shufhlyhg +exw qrw dfwxdo, shuirupdqfh1

L r�hu wkuhh h{dpsohv1

Rxwsxw dqg lq dwlrq Lq pdfurhfrqrplfv lw lv frpprqo| dffhswhg wkdw
lq dwlrq odjv uhdo rxwsxw1 Wkhuh lv dovr dpsoh hylghqfh wkdw yrwhuv uhzdug
jrrg shuirupdqfh dv vxppdulvhg e| djjuhjdwh uhdo hfrqrplf jurzwk1 Frp0
elqlqj wkhvh wzr vw|ol}hg idfwv/ zh duh txlfno| ohg wr wkh frqfoxvlrq wkdw dq
lqfxpehqw srolwlfldq kdv dq lqfhqwlyh wr errvw djjuhjdwh ghpdqg mvxw dkhdg
ri wkh hohfwlrqv1 Li kh vxffhhgv zlwk wkh uljkw wlplqj/ dqg li yrwhuv duh qrw
ixoo| lqiruphg/ rxwsxw jurzwk dffhohudwhv mxvw dkhdg ri wkh hohfwlrq dqg wkh
lq dwlrqdu| frqvhtxhqfhv rqo| dsshdu wr wkh yrwhuv zkhq lw lv wrr odwh1 Xq0
ghu udwlrqdo h{shfwdwlrqv/ hyhu|rqh lqfoxglqj hfrqrplf djhqwv h{shfw wklv wr
kdsshqg/ dqg wkxv wkhuh qhhg qrw eh dq| uhdo rxwsxw h�hfw1 Exw wkh lqfhqwlyh
wr pdqlsxodwh djjuhjdwh ghpdqg uhpdlqv/ dqg zh duh ohg wr wkh suhglfwlrq
wkdw lq dwlrq dffhohudwhv mxvw diwhu wkh hohfwlrqv/ zkloh djjuhjdwh ghpdqg lv
errvwhg wkurxjk h{sdqvlrqdu| srolflhv mxvw dkhdg ri wkh hohfwlrqv1 Dohvlqd
dqg Urxelql +4<<;, surylgh hylghqfh wkdw wklv hohfwrudo f|foh lv lqghhg re0
vhuyhg lq pdq| lqgxvwuldo frxqwulhv1

H{fkdqjh udwhv D uhodwhg lpsolfdwlrq frqfhuqv h{fkdqjh udwh srolflhv1
H{sdqvlrqdu| djjuhjdwh ghpdqg srolflhv ohdglqj wr lq dwlrq duh dovr olnho|
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wr hyhqwxdoo| lqgxfh d qrplqdo ghsuhfldwlrq ri wkh h{fkdqjh udwh1 Exw ghsuh0
fldwlrq lv xqolnho| wr eh uhzdughg e| wkh yrwhuv> rq wkh frqwudu|/ d ghydoxhg
h{fkdqjh udwh lv riwhq uhjdughg e| sxeolf rslrqlrq dv d v|pswrp ri pdfurh0
frqrplf plv0pdqdjhphqw1 Rssruwxqlvwlf jryhuqphqwv wkhuhiruh kdyh vwurqj
lqfhqwlyhv wr srvwsrqh ghydoxdwlrqv xqwlo diwhu wkh hohfwlrq1 Wklv lqfhqwlyh
pd| eh vwuhqjkwhqhg e| wkh revhuydwlrq wkdw dq dssuhfldwhg uhdo h{fkdqjh
udwh riwhq errvwv wkh sxufkdvlqj srzhu ri frqvxphuv zkr fdq d�rug wr ex|
fhdshu lpsruwhg jrrgv/ wkxv fuhdwlqj dq duwl�fldo vhqvh ri d"xhqfh dqg zhoo
ehlqj1 Exw li wkh h{fkdqjh udwh lv rxw ri htxloleulxp/ wklv fdqqrw odvw1 Rqfh
wkh hohfwlrq lv ryhu/ wkh lqfhqwlyhv wr ghihqg wkh h{fkdqjh udwh duh jrqh/ dqg
d ghydoxdwlrq wdnhv sodfh1 Rqfh pruh/ wkh gdwd vhhp vxssruwlyh ri wkh lghd
wkdw wkhuh lv dq hohfwrudo f|foh lq h{fkdqjh udwhv1

Sxeolf vshqglqj Vlplodu revhuydwlrqv dsso| wr jryhuqphqw vshqglqj1 Ri0
whq lw lv srvvleoh wr lqfuhdvh jryhuqphqw vshqglqj mxvw dkhdg ri wkh hohfwlrqv/
zkloh srvwsrqlqj wkh prphqw zkhq wd{hv duh udlvhg wr sd| iru lw/ ru vshqg0
lqj fxwv pd| eh qhhghg1 Wkhuh duh vhyhudo zd|v ri grlqj wkdw= wkurxjk
pdqlsxodwlrq ri wkh wlplqj ri fdvk rxw rzv/ ru e| lqfxuulqj ghewv zlwk wkh
edqnlqj v|vwhp udwkhu wkdq lq wkh pruh ylvleoh pdunhw sodfh/ wkurxjk rwkhu
r� exgjhw lwhpv1 Zkdwhyhu wkh whfkqlfdo ghylfh fkrvhq/ wklv hohfwrudo f|foh
lq jryhuqphqw vshqglqj fuhdwhv wkh dsshdudqfh ri jrrg shuirupdqfh lq wkh
h|hv ri wkh yrwhuv/ zkloh klglqj wkh wuxh frvwv ri wkh rshudwlrq1 Djdlq/ wkhuh
lv vfdwwhuhg hylghqfh ri wklv nlqg ri hohfwrudo vshqglqj f|foh zlwklq lqglylgxdo
frxqwulhv1

Hohfwrudo uxohv Zkdw grhv wklv kdyh wr gr zlwk frpsdudwlyh srolwlfvB
Lw frxog kdyh pxfk wr gr1 Dffruglqj wr wkh suhylrxv dujxphqwv/ gl�huhqw

ihdwxuhv ri wkh hohfwrudo v|vwhp d�hfw wkh lqfhqwlyhv wr shuirup zhoo +ru/
htxlydohqwo|/ wr dsshdu wr shuirup zhoo,1 Zkhuh wkhvh lqfhqwlyhv duh vwurqjhu/
wkh hohfwrudo f|foh lv pruh surqrxqfhg/ zkdwhyhu irup lw wdnhv1

Wkxv/ li lqghhg orfdo hohfwlrqv surylgh vwurqjhu lqfhqwlyhv wr shuirup zhoo/
dv vxjjhvwhg e| wkh hpslulfdo hylghqfh rq fruuxswlrq/ zh vkrxog dovr revhuyh
pruh surqrxqfhg f|fohv lq jryhuqphqw vshqglqj dw wkh orfdo dv rssrvhg wr
qdwlrqdo ohyho1

Dqg li lqghhg pdmrulwduldq v|vwhpv surylgh vwurqjhu lqglylgxdo lqfhqwlyhv
iru jrrg shuirupdqfh/ wkhq wkh hohfwrudo f|foh lq lq dwlrq/ ru h{fkdqjh udwhv/
ru exgjhw gh�flwv/ rxjkw wr eh pruh surqrxqfhg lq pdmrulwduldq v|vwhpv
wkdq xqghu sursruwlrqdo uhsuhvhqwdwlrq1
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8 Hohfwlrqv dqg wkh Frpsrvlwlrq ri Vshqglqj

Vr idu L qhjohfwhg wkh frpprq djhqf| dvshfw ri srolwlfv= doo yrwhuv zhuh
dvvxphg xqdqlprxv lq wkhlu srolf| hydoxdwlrq1 L qrz glvfxvv dqrwkhu h�hfw
ri wkh hohfwrudo uxoh/ wkdw ehfrphv lpsruwdqw zkhq yrwhuv glvdjuhh rq wkh
doorfdwlrq ri vshqglqj1 Khuh L zloo gudz rq vrph uhfhqw uhvxowv e| Shuvvrq
dqg Wdehoolql +4<<<,1

Wkh srolf| Iru vlpsolflw| L devwudfw iurp uhqwv/ dw ohdvw iru d zkloh1 Wkh
srolf| ghflvlrq lv d fdnh vsolwwlqj w|sh ri sureohp1 D exgjhw ri d jlyhq vl}h
pxvw eh doorfdwhg ehwzhhq d jhqhudo surjudp wkdw ehqh�wv d odujh qxpehu
ri yrwhuv +iru lqvwdqfh/ ru d eurdg dqg xqlyhuvdolvwlf w|sh ri surjudp,/ dqg
vhyhudo qduurzo| wdujhwhg surjudpv +vxfk dv orfdo sxeolf jrrgv ru djulfxowxudo
vxssruw,/ hdfk ehqh�wlqj d vpdoo jurxs ri ehqh�fldulhv1

Wkh yrwhuv Vxssrvh wkdw doo yrwhuv dgrsw d uhwurvshfwlyh yrwlqj uxoh= wkh|
yrwh iru wkh lqfxpehqw sduw| li wkh| kdyh uhdfkhg d vx!flhqwo| kljk ohyho ri
zhoiduh1 Rwkhuzlvh/ wkh| yrwh iru wkh rssrqhqw1

Vxssrvh dovr wkdw gl�huhqw yrwhuv gl�hu lq wkhlu uhvhuydwlrq xwlolwlhv1 Vrph
yrwhuv duh yhu| kdug wr sohdvh dqg vhogrp yrwh iru wkh lqfxpehqw qr pdwwhu
zkdw1 Rwkhuv duh pxfk ohvv ghpdqglqj1 Wkh lqfxpehqw sduw| ljqruhv wkh
h{dfw uhvhuydwlrq xwlolw| ri lqglylgxdo yrwhuv/ wkrxjk lw nqrzv wkh glvwulexwlrq
iurp zklfk wkh| duh gudzq1

Wkh txhvwlrq Krz grhv wkh hohfwrudo uxoh lq xhqfh wklv srolf| ghflvlrqB
Dv ehiruh/ hohfwlrqv uhzdug wkh lqfxpehqw iru klv shuirupdqfh/ dqg wkh hohf0
wrudo uxoh ghwhuplqhv krz gluhfw lv wkh olqn ehwzhhq shuirupdqfh dqg uhzdug1
Exw qrz/ shuirupdqfh lv uhodwhg wr wkh uhglvwulexwlyh vwuxjjoh dprqj yrwhuv/
qrw wr devwdlqlqj iurp judeelqj uhqwv1 Lv lw vwloo d jrrg lghd wr kdyh vkdus
hohfwrudo lqfhqwlyhv lq wklv fdvh B

Wkh hohfwrudo uxoh Vshfl�fdoo|/ L zloo frqwudvw wzr h{wuhphv= D sxuho|
sursruwlrqdo v|vwhp zlwk d vlqjoh qdwlrqdo glvwulfw wkdw hohfwv wkh zkroh ohj0
lvodwxuh1 Dqg d pdmrulwduldq v|vwhp/ zkhuh hdfk vhdw lv dvvljqhg wr d vshfl�f
glvwulfw xqghu soxudolw| uxoh1

Wr nhhs wklqjv vlpsoh/ L qhjohfw wkh gl!fxow txhvwlrq ri krz wr ghdo
zlwk frdolwlrq jryhuqphqwv +ru htxlydohqwo|/ zlwk pdq| srolwlfldqv zkr vkduh
r!fh,1 L zloo uhwxuq wr wklv txhvwlrq odwhu1 Wkxv/ L dvvxph d wzr sduw|
v|vwhp1 D vlqjoh sduw| zlwk dq devroxwh pdmrulw| lv lq r!fh/ dqg lv idfhg e|
d vlqjoh rssrqhqw1
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Xqghu erwk hohfwrudo v|vwhpv/ wkh lqfxpehqw sduw| zlqv dqg lv uhds0
srlqwhg lq r!fh li kh jhwv dw ohdvw 83( ri wkh vhdwv1 Exw xqghu sursruwlrqdo
hohfwlrqv/ wklv hyhqw lv htxlydohqw wr zlqqlqj dw ohdvw kdoi wkh yrwhv lq wkh
vlqjoh glvwulfw +l1h1/ kdoi wkh yrwhv lq wkh srsxodwlrq,1 Xqghu pdmrulwduldq
hohfwlrqv/ lqvwhdg/ ylfwru| lv rewdlqhg li wkh lqfxpehqw sduw| zlqv dw ohdvw
kdoi wkh yrwhv lq kdoi wkh glvwulfwv + l1h1/ 58( ri wkh yrwhv lq wkh srsxodwlrq,1

Wkdw lv/ sursruwlrqdo hohfwlrqv ohdg wkh lqfxpehqw wr jr diwhu yrwhv1 Zkloh
pdmrulwduldq hohfwlrqv ohdg klp wr jr diwhu glvwulfwv1 Fohduo|/ wkhvh wzr v|v0
whpv surylgh wkh lqfxpehqw zlwk gl�huhqw lqfhqwlyhv1

Wkh lqfxpehqw srolf| fkrlfh Wr vhh zk|/ frqvlghu wkh fkrlfh idfhg e|
wkh lqfxpehqw1 Kh kdv wr fkrrvh ehwzhhq wzr dowhuqdwlyh vwudwhjlhv/ wkdw lv
ehwzhhq dq lqwhqvlyh ru dq h{whqvlyh pdujlq1

Hlwkhu kh vhhnv wr sohdvh mxvw d ihz yrwhuv e| d orw 1 Lq wklv fdvh kh lv yhu|
olnho| wr zlq wkh yrwh ri wkh yrwhuv kh wdujhwv/ exw kh kdv d vpdoo h{whqvlyh
pdujlq= li mxvw d vpdoo iudfwlrq ri yrwhuv grhv qrw uhzdug klp zlwk d yrwh/
kh fdq orrvh wkh hohfwlrq1

Wkh dowhuqdwlyh vwudwhj| lv wr jr diwhu wkh h{whqvlyh pdujlq1 Qdpho|/ wr
vhhn wr sohdvh d odujh qxpehu ri yrwhuv e| mxvw d olwwoh1 Lq wklv fdvh/ hdfk
yrwhu kdv d qrq0qhjoljleoh suredelolw| ri qrw yrwlqj iru klp/ exw vlqfh wkhuh
duh pdq| yrwhuv lq wkdw vlwxdwlrq dqg hdfk yrwhu dfwv lqghshqghqwo|/ wklv
pd| vwloo eh d ulvn zruwk wdnlqj1

Qduurzo| wdujhwhg uhglvwulexwlrq lv wkh srolf| wrro zlwk zklfk wr sxuvxh
wkh �uvw +lqwhqvlyh, vwudwhj|1 Jhqhudo sxeolf jrrgv dqg eurdg dqg xqlyhuvdo0
lvwlf uhglvwulexwlrq lv wkh dssursuldwh wrro wr sxuvxh wkh vhfrqg +h{whqvlyh,/
vwudwhj|1

Wkh nh| srlqw lv wkdw wkh hohfwrudo uxoh ghwhuplqhv zklfk ri wkhvh wzr
vwudwhjlhv lv ehvw1

Glvwulfw pdjqlwxgh Zlwk sursruwlrqdo hohfwlrqv dqg d vlqjoh qdwlrqdo
glvwulfw/ wkh lqfxpehqw sduw| qhhgv wr sohdvh d odujh qxpehu ri yrwhuv wr
lqvxuh ylfwru|1 Khqfh/ wkh h{whqvlyh pdujlq lv pruh lpsruwdqw= kh kdv d
vwurqj lqfhqwlyh wr surylgh eurdg ehqh�wv wr pdq| yrwhuv/ wkurxjk sxeolf
jrrgv ru eurdg uhg|vwulexwlyh surjudpv1

Zlwk pdmrulwduldq hohfwlrqv dqg pdq| vlqjoh phpehu glvwulfwv/ rq wkh
rwkhu kdqg/ wkh lqwhqvlyh pdujlq lv pruh lpsruwdqw1 Wkh lqfxpehqw qrz
idfhv vwurqj lqfhqwlyhv wr gluhfw ehqh�wv wr d ihz nh| pdujlqdo glvwulfwv/
qhjohfwlqj wkh glvwulfwv zkhuh kh lv hlwkhu d vxuh zlqqhu ru d vxuh orvhu1

Wkxv/ zh kdyh d srvlwlyh suhglfwlrq= pdmrulwduldq hohfwlrqv zlwk vlqjoh
phpehu glvwulfwv ohdg wr pruh qduurzo| wdujhwhg uhglvwulexwlrq1 Zkloh sur0
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sruwlrqdo v|vwhpv zlwk odujh glvwulfw pdjqlwxgh ohdg wr eurdghu uhglvwulexwlyh
surjudpv dqg pruh surylvlrq ri jhqhudo sxeolf jrrgv1

Yrwlqj iru d olvw ru iru d fdqglgdwh Dv qrwhg deryh/ pdmrulwduldq dqg
sursruwlrqdo hohfwlrqv dovr gl�hu lq wkh hohfwrudo irupxod wudqvodwlqj yrwhv
lqwr vhdwv1 Wklv lqvwlwxwlrqdo glphqvlrq wrr lv uhohydqw iru wkh doorfdwlrq ri
jryhuqphqw vshqglqj/ dqg uhlqirufhv wkh h�hfw ri glvwulfw pdjqlwxgh1

Zkhq yrwhuv fkrrvh d olvw/ udwkhu wkdq d vlqjoh fdqglgdwh/ srolwlfdo sduwlhv
duh pruh srzhuixo1 Khqfh wkh srolf| wkdw lv lpsohphqwhg lv olnho| wr uh hfw
zkdw lv rswlpdo iru wkh sduw|/ dv rssrvhg wr wkh lqglylgxdo fdqglgdwh1 Wklv
w|slfdoo| uh hfwv d qdwlrqdo shuvshfwlyh/ dqg khqfh lv pruh olnho| wr idyru
eurdg irupv ri uhglvwulexwlrq1

Zkhq yrwhuv vhohfw d fdqglgdwh/ rq wkh rwkhu kdqg/ srolwlfdo sduwlhv eh0
frph ohvv srzhuixo1 Jryhuqphqw srolf| lv pruh olnho| wr uh hfw wkh shuvshf0
wlyh ri lqglylgxdo phpehuv ri wkh ohjlvodwxuh1 Wkh| lq wxuq duh pruh lqwhu0
hvwhg lq wkhlu rzq glvwulfw/ dqg ohvv lqwhuhvwhg lq zkdw kdsshqv wkurxjkrxw
wkh qdwlrq1 Khqfh/ sduwlfxodulvwlf uhglvwulexwlrq lv pruh olnho|1

Hylghqfh Vxppdul}lqj/ wkhq/ wkh hohfwrudo uxoh vkdshv wkh lqfhqwlyhv wr
fkrrvh wkh pl{ ri vshqglqj1 Pdmrulwduldq hohfwlrqv kdyh vpdoohu glvwulfwv dqg
yrwhuv vhohfw lqglylgxdo fdqglgdwhv1 Erwk ihdwxuhv ohdg wkh jryhuqphqw wr
vshqg lq wkh irup ri qduurzo| ghvljqhg uhglvwulexwlyh surjudpv wkdw ehqh�w
vpdoo frqvwlwxhqflhv1

Sursruwlrqdo hohfwrudo v|vwhpv/ rq wkh rwkhu kdqg/ kdyh odujh glvwulfwv
dqg wkh yrwh lv fdvw iru d sduw| olvw1 Khuh/ jryhuqphqw vshqglqj lv pruh
olnho| wr wdnh wkh irup ri eurdg uhglvwulexwlyh surjudpv dqg jhqhudo sxeolf
jrrgv wkdw ehqh�w d odujh qxpehu ri yrwhuv1

Lv wkh hylghqfh frqvlvwhqw zlwk wkhvh suhglfwlrqvB
Fohduo|/ wkhuh lv d jds khuh ehwzhhq wkh wkhru| dqg wkh gdwd1 Exw vxssrvh

wkdw zh duh zloolqj wr lghqwli| wkh surjudpv wkdw kdyh eurdg uhglvwulexwlyh
remhfwlyhv zlwk vrfldo vhfxulw| dqg zhoiduh vshqglqj1 Wkhq/ furvv frxqwu|
frpsdulvrqv frq�up wkh wkhruhwlfdo suhglfwlrqv= vrfldo vhfxulw| dqg zhoiduh
vshqglqj lv odujhu lq sursruwlrqdo v|vwhpv wkdq lq frxqwulhv uxohg e| pdmrul0
wduldq hohfwlrqv1 Djdlq/ wklv �qglqj lv yhu| urexvw/ dqg lw krogv erwk zkhq
zh phdvxuh vshqglqj dv d iudfwlrq ri JGS ru ri wrwdo jryhuqphqw vshqglqj1
Plohvl0Ihuuhwwl/ Shurwwl dqg Urvwdjqr +4<<<, kdyh rewdlqhg lw lq d vdpsoh ri
RHFG frxqwulhv/ exw lw krogv dovr lq d pxfk eurdghu vdpsoh ri khwhurjhqhrxv
frxqwulhv1

Vlplodu uhvxowv kdyh ehhq rewdlqhg e| Shuvvrq dqg Wdehoolql +4<<<, iru
vrph fdwhjrulhv ri vshqglqj wkdw zh frxog fodvvli| dv surylvlrqv ri sxeolf
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jrrgv/ vxfk dv rughu dqg vdihw|/ ru sxeolf hgxfdwlrq1

9 Uhjlph W|shv

Vr idu L kdyh dvvxphg wkdw d vlqjoh lqfxpehqw srolwlfldq lv lq fkdujh ri
srolf| pdnlqj1 Zkhq zh uhod{ wklv dvvxpswlrq/ rxu dwwhqwlrq lv lpphgl0
dwho| gluhfwhg wr wkh lqvwlwxwlrqv wkdw jryhuq froohfwlyh ghflvlrqv e| hohfwhg
srolwlfldqv= wkh exgjhwdu| dqg ohjlvodwlyh surfhgxuhv/ wkh uxohv iru jryhuq0
phqw irupdwlrq dqg glvvroxwlrq/ wkh zd|v lq zklfk qrplqdwlrqv wr srzhuixo
frpplwhhv ru djhqflhv duh pdgh/ dqg vr rq1 D zkroh qhz glphqvlrq ri
frpsdudwlyh srolwlfv rshqv xs1

Qrw pxfk kdv ehhq zulwwhq e| hfrqrplvwv +ru zlwk wkh wrrov ri hfrqrplvwv,
rq wkhvh lvvxhv/ krzhyhu1 Wklv duhd uhpdlqv odujho| xqh{soruhg/ dw ohdvw li zh
frq�qh rxuvhohyhv wr wkh irupdo dqdo|wlfdo olwhudwxuh1

914 Suhvlghqwldo yv Sduoldphqwdu| Uhjlphv

Khuh L zloo irfxv rq d ixqgdphqwdo frqvwlwxwlrqdo glvwlqfwlrq= ehwzhhq suhv0
lghqwldo dqg sduoldphqwdu| ghprfudflhv1 L zloo h{whqvlyho| gudz rq uhfhqw
zrun e| Shuvvrq/ Urodqg dqg Wdehoolql +4<<:,/ +4<<;,/ vxppdul}hg dovr lq
Shuvvrq dqg Wdehoolql +4<<<,/ +5333,1

Wkh srzhu wr sursrvh Wkhuh duh pdq| zd|v wr frqwudvw sduoldphqwdu|
dqg suhvlghqwldo uhjlphv1 D sduwlfxoduo| xvhixo rqh kdv wr gr zlwk wkh zd|
wkh| uhjxodwh wkh srzhu wr vhw wkh djhqgd1

Srolwlfdo vflhqwlvwv kdyh orqj hpskdvl}hg wkh lpsruwdqfh ri djhqgd vhw0
wlqj srzhu1 Wkh vwurqjhu lv wklv srzhu/ wkh pruh wkh lqglylgxdo zkr krogv
lw fdq lq xhqfh wkh froohfwlyh ghflvlrq1 Doo srolwlfdo frqvwlwxwlrqv uhjxodwh
wkh h{fhuflvh ri wklv srzhu/ gloxwlqj lw lq gl�huhqw zd|v dqg lpsrvlqj ydu0
lrxv fkhfnv dqg edodqfhv1 Exw sduoldphqwdu| dqg suhvlghqwldo ghprfudflhv
uhjxodwh djhqgd vhwwlqj srzhu lq yhu| gl�huhqw zd|v1

Sduoldphqwdu| yv suhvlghqwldo uhjlphv Wkh nh| txhvwlrq lv zkr kdv
vxfk djhqgd vhwwlqj srzhuv B

Lq d sduoldphqwdu| ghprfudf|/ wkh srzhu ri vhwwlqj wkh srolwlfdo djhqgd
uhvwv zlwk wkh jryhuqphqw = lw lv wkh jryhuqphqw zkr lqlwldwhv ohjlvodwlrq/
zkr gudiwv wkh exgjhw/ zkr kdv sulrulw| lq sursrvlqj pdmru uhirupv1

Lq d suhvlghqwldo ghprfudf| vxfk dv wkh XV/ lqvwhdg/ wkh djhqgd vhwwlqj
srzhuv ri wkh Suhvlghqw duh pxfk vpdoohu1 Wkh suhvlghqw kdv d yhwr uljkw/ lw
kdv lpsruwdqw djhqgd vhwwlqj srzhuv lq iruhljq srolf|/ lq ghihqvh dqg hyhq
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lq lqwhuqdwlrqdo wudgh srolf|1 Exw lq wkh uhdop ri grphvwlf hfrqrplf srolf|/
wkh srzhu wr sursrvh pdlqo| uhvwv zlwk Frqjuhvvlrqdo frpplwwhhv1

Wklv revhuydwlrq vxjjhvwv wkdw sduoldphqwdu| dqg suhvlghqwldo ghprfud0
flhv gl�hu dorqj wzr glphqvlrqv=

Doorfdwlrq +l, krz djhqgd vhwwlqj uljkwv duh doorfdwhg dprqj gl�huhqw lq0
glylgxdov ru r!fhv= lq d sduoldphqwdu| ghprfudf| wkh| duh vkduhg zlwklq
jryhuqphqw> lq d suhvlghqwldo ghprfudf|/ wkh| duh glvshuvhg dprqj gl�huhqw
r!fhv +l1h1/ gl�huhqw Frqjuhvvlrqdo frpplwwhhv,1

Pdlqwdlqdqfh +ll, krz djhqgd vhwwlqj uljkwv duh suhvhuyhg ryhu wlph= lq d
sduoldphqwdu| ghprfudf|/ d jryhuqphqw pdlqwdlqv lwv djhqgd vhwwlqj srzhu
rqo| iru dv orqj dv lw hqmr|v wkh vxssruw ri wkh pdmrulw| lq wkh ohjlvodwlyh
dvvhpeo|> lq d suhvlghqwldo ghprfdf|/ rq wkh rwkhu kdqg/ wkh kroghuv ri
wkhvh srzhuv +wkh Frqjuhvvlrqdo frpplwwhhv, w|slfdoo| uhwdlq wkhvh srzhuv
wkurxjkrxw wkh ohjlvodwxuh1

Fkhfnv dqg edodqfhv Wkxv/ suhvlghqwldo dqg sduoldphqwdu| uhjlphv lp0
srvh fkhfnv dqg edodqfhv rq hohfwhg r!fldov lq yhu| gl�huhqw zd|v1

Lq d sduoldphqwdu| uhjlph/ d frdolwlrq ri uhsuhvhqwdwlyhv +wkh jryhuqphqw,
lv lqyhvwhg zlwk yhu| vwurqj dqg frpsuhkhqvlyh srzhuv ri lqlwldwlyh1 Exw wkh|
duh vxemhfw wr wkh frqvwdqw wkuhdw ri orvlqj wkhvh srzhuv li Sduoldphqwdu|
vxssruw euhdnv grzq1

Lq d suhvlghqwldo uhjlph/ rq wkh rwkhu kdqg/ qr vlqjoh r!fh lv lqyhvwhg
zlwk yhu| frpsuhkhqvlyh srzhuv ri lqlwldwlyh= gl�huhqw frplwwhhv duh srzhuixo
lq gl�huhqw dqg pxfk pruh olplwhg srolf| glphqvlrqv1 Exw wkhvh srzhuv duh
dvvljqhg rqfh dqg iru doo wkurxjkrxw wkh ohjlvodwxuh1

Wkh txhvwlrq Zkdw duh wkh lpsolfdwlrqv ri wkhvh lqvwlwxwlrqdo gl�huhqfhv
iru hfrqrplf srolf|B Olnh zlwk wkh hohfwrudo uxoh/ lw lv xvhixo wr glvwlqjxlvk
ehwzhhq wzr gl�huhqw srolf| lvvxhv= wkh vl}h ri uhqwv iru srolwlfldqv/ dqg
wkh frpsrvlwlrq ri vshqglqj lq whupv ri eurdg yv qduurz uhglvwulexwlrq +ru
jhqhudo yv orfdo sxeolf jrrgv,1

915 Uhjlph W|sh dqg Uhqwv

L vwduw zlwk uhqwv1 Wkxv/ vxssrvh djdlq wkdw yrwhuv duh xqdqlprxv lq wkhlu
hydoxdwlrq ri srolf|1 Wkhuh lv rqo| dq djhqf| sureohp= doo yrwhuv zdqw uhqwv
dv vpdoo dv srvvleoh/ zkloh lqfxpehqw srolwlfldqv zdqw wkh rssrvlwh1
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Exw qrz/ lq frqwudvw wr zkdw zh glvfxvvhg ehiruh/ wkhuh duh pdq| djhqwv/
qrw mxvw rqh1 Khqfh/ wkhuh lv dq dgglwlrqdo srolf| glphqvlrq= krz wr doorfdwh
uhqwv dprqj gl�huhqw lqfxpehqw srolwlfldqv1 Wklv fuhdwhv frq lfw ehwzhhq
lqfxpehqw srolwlfldqv zkr �jkw iru dssursuldwlqj wkhvh uhqwv1

Sduoldphqwdu| uhjlph Lq d sduoldphqwdu| uhjlph/ wklv dgglwlrqdo glphq0
vlrq ri srolwlfdo frq lfw dprqj srolwlfldqv grhv qrw sod| dq lpsruwdqw uroh1
Vlqfh jryhuqphqw kdv wr ehkdyh dv d xqlwdu| sod|hu/ xowlpdwho| lw idfhv wkh
vdph lqfhqwlyhv dv d vlqjoh srolwlfldq1 Yrwhuv krog srolwlfldqv dffrxqwdeoh
wkurxjk hohfwlrqv1 Wkxv/ wkh pdmrulw| frdolwlrq lq sduoldphqw wudghv r� uhqwv
yv yrwhv/ nqrzlqj wkdw judeelqj pruh uhqwv uhgxfhv wkh fkdqfhv ri uh0hohfwlrq1

Suhvlghqwldo uhjlph Lq d suhvlghqwldo uhjlph/ rq wkh rwkhu kdqg/ srolwlfdo
frq lfw dprqj gl�huhqw lqfxpehqw srolwlfldqv fdq sod| d pxfk eljjhu uroh1
Djhqgd vhwwlqj srzhuv duh vhsdudwhg/ qrw vkduhg1 Pruhryhu/ hdfk srolwlfldq
lv gluhfwo| dffrxqwdeoh wr wkh yrwhuv1 Rxwuljkw glvdjuhhphqw dprqj srolwl0
fldqv ru fkdqjhv lq wkh yrwlqj frdolwlrqv gr qrw ohdg wr d jryhuqphqw fulvlv1
Khqfh/ wkhuh duh ihzhu lqfhqwlyhv wr frooxgh dqg pruh rssruwxqlwlhv iru rshq
glvdjuhhphqw1

Wkh nh| srlqw lv wkdw/ xqghu dssursuldwh fkhfnv dqg edodqfhv/ wklv frq lfw
fdq eh h{sorlwhg e| wkh yrwhuv wr lqgxfh srolwlfldqv wr glvflsolqh hdfk rwkhu1

Dq h{dpsoh Frqvlghu d frqfuhwh h{dpsoh1 Vxssrvh wkdw wkhuh duh wzr
srolwlfldqv ru frpplwwhhv1 Rqh h{huwv vwurqj lq xhqfh ryhu krz uhqwv duh
vsolw dprqj srolwlfldqv1 Wkh rwkhu ghwhuplqhv wkh ryhudoo vl}h ri djjuhjdwh
uhqwv1

Frq lfw ehwzhhq wkhvh wzr srolwlfldqv sod|v lqwr wkh kdqgv ri wkh yrwhuv1
Xqohvv frooxvlrq lv srvvleoh/ wkh srolwlfldq lq fkdujh ri wkh doorfdwlrq lv d
uhvlgxdo fodlpdqw ri dq| dgglwlrqdo djjuhjdwh uhqwv1 Exw wklv wkhq uhgxfhv
wkh lqwhuhvw ri wkh rwkhu srolwlfldq lq nhhslqj ryhudoo uhqwv odujh1 Wklv rwkhu
srolwlfldq uhdol}hv wkdw kh grhv qrw ehqh�w pxfk iurp odujhu djjuhjdwh uhqwv1
Li kh fdq gr vrphwklqj wr uhgxfh ryhudoo uhqwv dqg lqfuhdvh klv fkdqfhv ri
uh0hohfwlrq/ kh zloo gr lw1

Wkhuh duh pdq| zd|v lq zklfk wklv fdq kdsshq lq sudfwlfh= e| uhyhdolqj
pruh lqirupdwlrq wr wkh yrwhuv/ e| olplwlqj wkh vl}h ri wkh exgjhw/ e| sxwwlqj
pruh h�ruw wr wkh ehqh�w ri wkh yrwhuv1

Vxppdu| Wkh jhqhudo lqvljkw/ wkhq/ lv wkdw d suhvlghqwldo uhjlph kdv d
ghhshu vhsdudwlrq ri srzhuv dqg pruh gluhfw dffrxqwdelolw| wr wkh yrwhuv/
frpsduhg wr d sduoldphqwdu| uhjlph1 D suhvlghqwldo uhjlph lqylwhv frq lfw
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dqg frpshwlwlrq dprqj srolwlfldqv1 D sduoldphqwdu| uhjlph lqvwhdg lqylwhv
frooxvlrq dprqj wkhp1 Khqfh/ ryhudoo uhqwv wr srolwlfldqv duh olnho| wr eh
odujhu lq d sduoldphqwdu| uhjlph1

916 Uhjlph W|shv dqg wkh Frpsrvlwlrq ri Vshqglqj

Lw lv whpswlqj wr frqfoxgh wkdw wkh yrwhuv duh ehwwhu r� xqghu suhvlghqwldo dv
rssrvhg wr sduoldphqwdu| uhjlphv1 Exw vxfk d qrupdwlyh frqfoxvlrq zrxog
eh wrr uxvkhg1

Wkh uhdvrq lv wkdw d suhvlghqwldo uhjlph dovr h{dfhuedwhv frq lfw dprqj
yrwhuv/ qrw rqo| dprqj srolwlfldqv1 Dqg vlqfh wkh yrwhuv duh wkh sulqflsdov/
frq lfw dprqj wkhp fdq ohdg wr rwkhu lqh!flhqflhv1

Wr vhh wklv pruh fohduo|/ ohw*v dgg dqrwkhu srolf| glphqvlrq/ vr wkdw sxeolf
srolf| fdq dovr uhglvwulexwh dprqj yrwhuv1 Vshfl�fdoo|/ vshqglqj fdq eh sxw
wr wkh iroorzlqj dowhuqdwlyh xvhv=

+l, uhqwv iru srolwlfldqv>
+l, jhqhudo surjudpv wkdw ehqh�w d odujh qxpehu ri yrwhuv +olnh jhqhudo

sxeolf jrrgv ru eurdg uhglvwulexwlyh surjudpv,>
+lll, qduurzo| wdujhwhg surjudpv hdfk ehqh�wlqj d vpdoo jurxs ri ehqh�0

fldulhv +olnh orfdo sxeolf jrrgv ru plqrulwduldq uhglvwulexwlrq,1
Wkh txhvwlrq lv= krz grhv wkh uhjlph w|sh lq xhqfh wkh frpsrvlwlrq ri

jryhuqphqw vshqglqjB

Sduoldphqwdu| uhjlph Lq d sduoldphqwdu| ghprfudf|/ srolf| lv vhw e|
wkh jryhuqphqw 0 wkdw lv e| uhsuhvhqwdwlyhv ri d pdmrulwduldq frdolwlrq lq
Sduoldphqw1 Khqfh/ zkdwhyhu wkh edujdlqlqj phwkrg lqvlgh wkh frdolwlrq/
srolf| lv olnho| wr eh mrlqwo| rswlpdo iru wkh frdolwlrq phpehuv1

Wklv phdqv wkdw wkh jryhuqphqw zloo vhhn wr sohdvh d pdmrulw| ri yrwhuv
+qdpho| wkh frqvwlwxhqf| ri wkh pdmrulwduldq frdolwlrq lq sduoldphqw,1 Vlqfh
wkhuh duh pdq| yrwhuv wr sohdvh/ wklv jrdo lv h!flhqwo| sxuvxhg e| doorfdwlqj
jryhuqphqw vshqglqj wr eurdg uhglvwulexwlyh surjudpv dqg jhqhudo sxeolf
jrrgv/ wkdw ehqh�w d odujh qxpehu ri yrwhuv1

Suhvlghqwldo uhjlph Lq d suhvlghqwldo uhjlph/ rq wkh rwkhu kdqg/ gl�huhqw
Frqjuhvvphq duh uhvsrqvleoh iru gl�huhqw dvshfwv ri srolf|1 Pruhryhu/ hdfk
Frqjuhvvpdq lv dffrxqwdeoh wr d gl�huhqw frqvwlwxhqf| ri yrwhuv1

Wr sohdvh klv frqvwlwxhqf|/ wkhuhiruh/ hdfk Frqjuhvvpdq zloo wu| wr gl0
uhfw uhvrxufhv wrzdugv klv hohfwrudo glvwulfw dqg dzd| iurp rwkhu glvwulfwv1
Qduurzo| wdujhwhg uhglvwulexwlrq lv wkh prvw h!flhqw srolf| lqvwuxphqw wr
dfklhyh wklv jrdo1 Eurdg uhglvwulexwlyh surjudpv dqg jhqhudo sxeolf jrrgv
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duh d zdvwh/ dv wkh| surylgh ehqh�wv wr pdq| pruh yrwhuv wkdq hdfk vlqjoh
srolwlfldq fduhv derxw1

Wkxv/ wkh vkdushu frq lfw dprpj srolwlfldqv dovr lqgxfhv d vkdushu frq0
 lfw dprqj yrwhuv1 Wkh hqg uhvxow lv wkdw lq d suhvlghqwldo uhjlph uhglvwul0
exwlrq wdnhv wkh irup ri qduurzo| wdujhwhg dqg vhohfwlyh surjudpv ru orfdo
sxeolf jrrgv/ zkloh jhqhudo sxeolf jrrgv dqg eurdg uhgvlwulexwlyh surjudpv
duh vpdoohu1

Hohfwrudo uxohv dqg uhjlph w|shv Wkhuh lv dq dqdorj| khuh zlwk zkdw
zh douhdg| glvfxvvhg zkhq frpsdulqj hohfwrudo uxohv 0 ru shukdsv pruh wkdq
mxvw dq dqdorj|1

Sduoldphqwdu| uhjlphv dqg sursruwlrqdo hohfwlrqv lqgxfh srolwlfldqv wr
vhhn wkh vxssruw ri d odujh qxpehu ri yrwhuv1 Khqfh/ wkh| ohdg wr eurdghu
uhglvwulexwlyh surjudpv dqg pruh surylvlrq ri jhqhudo sxeolf jrrgv1

Suhvlghqwldo uhjlphv dqg pdmrulwduldq hohfwlrqv/ rq wkh rwkhu kdqg/ lqgxfh
srolwlfldqv wr vhhn wkh vxssruw ri slyrwdo exw plqrulwduldq jurxsv ri yrwhuv1
Khqfh/ wkh| ohdg wr pruh qduurzo| wdujhwhg uhglvwulexwlrq dqg d vpdoohu
txdqwlw| ri jhqhudo sxeolf jrrgv1

917 Uhjlph W|sh dqg wkh Vl}h ri Jryhuqphqw

Zkdw grhv doo wklv lpso| iru wkh ryhudoo vl}h ri jryhuqphqw B
Vr idu zh dujxhg wkdw suhvlghqwldo uhjlphv duh olnho| wr kdyh=
+l, vpdoo uhqwv iru srolwlfldqv> dqg
+ll, uhglvwulexwlrq wrzdugv srzhuixo srolwlfdo plqrulwlhv1
Erwk ihdwxuhv duh olnho| wr lpso| d vpdoo vl}h ri wrwdo jryhuqphqw vshqglqj1

Zkhq zh orrn dfurvv frxqwulhv ru wlph/ wkh odujh vshqglqj lwhpv duh w|sl0
fdoo| wkh eurdg uhglvwulexwlyh surjudpv ri wkh prghuq zhoiduh vwdwh +sxeolf
shqvlrqv/ khdowk/ vrfldo lqvxudqfh,1 Wkhvh duh suhflvho| wkh surjudpv wkdw
suhvlghqwldo uhjlphv duh ohvv olnho| wr lq dwh1

Wkhuh lv d ixuwkhu dujxphqw vxssruwlqj wkh frqfoxvlrq wkdw wkh vl}h ri
jryhuqphqw lv vpdoohu lq suhvlghqwldo uhjlphv1 Plqrulwduldq uhglvwulexwlrq
dqg orfdo +dv rssrvhg wr jhqhudo, sxeolf jrrg surylvlrq lpsolhv wkdw pdq|
yrwhuv duh xqolnho| wr ehqh�w iurp jryhuqphqw vshqglqj1 D pdmrulw| ri wkh
yrwhuv lv wkxv olnho| wr idyru d vpdoo jryhuqphqw dqg orz wd{dwlrq/ ehfdxvh
dw wkh pdujlq wkh| duh qrw uhvlgxdo fodlpdqwv ri dgglwlrqdo wd{ uhyhqxhv1

Zlwk vx!flhqw vhsdudwlrq ri srzhuv lqvlgh Frqjuhvv/ wkh zlvk ri wklv
pdmrulw| lv olnho| wr eh uh hfwhg lq dfwxdo srolf| ghflvlrqv1 Wkh uhdvrq lv wkdw/
zlwk dghtxdwh vhsdudwlrq ri srzhuv/ wkh nh| srolwlfldqv zkr fdq h{huw vwurqj
lq xhqfh ryhu wkh vl}h ri wkh exghjw duh qrw dovr lq xhqwldo lq ghwhuplqlqj
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krz wkh exgjhw lv doorfdwhg1 Khqfh/ wkh lqwhuhvw ri wkhvh srolwlfldqv zloo eh
doljqhg zlwk wkrvh ri wkhlu yrwhuv zkr zdqw orz wd{dwlrq1

Vxppdul}lqj/ wkh suhglfwlrq ri wkh wkhru| +irupxodwhg pruh suhflvho| e|
Shuvvrq/ Urodqg dqg Wdehoolql +4<<;,,/ lv wkdw suhvlghqwldo ghprfudflhv kdyh
vpdoohu jryhuqphqwv/ ohvv uhqwv/ ohvv sxeolf jrrgv dqg pruh qduurzo| wdujhwhg
uhglvwulexwlrq/ frpsduhg wr sduoldphqwdu| uhjlphv1

918 Wkh Hylghqfh

Lv wklv suhglfwlrq frqvlvwhqw zlwk wkh hpslulfdo hylghqfhB
Zlwk uhjdug wr wkh jurzwk lq wkh vl}h ri jryhuqphqw/ wkh dqvzhu lv d fohdu

dqg uhvrxqglqj |hv1 Diwhu frqwuroolqj iru pdq| rwkhu srolwlfdo dqg hfrqrplf
ghwhuplqdqwv ri jryhuqphqw vshqglqj/ Shuvvrq dqg Wdehoolql +4<<<, vkrz
wkdw suhvlghqwldo ghprfudflhv vshqg d orw ohvv wkdq sduoldphqwdu| uhjlphv
+derxw 43( ri JGS ohvv,1

Wkh rwkhu wkhruhwlfdo suhglfwlrqv/ frqfhuqlqj uhqwv dqg wkh frpsrvlwlrq
ri vshqglqj/ duh qrw lpphgldwho| vxssruwhg e| wkh gdwd/ exw wkh| uhpdlq wr
eh lqyhvwljdwhg lq juhdwhu ghwdlo1

: Frqfoxglqj uhpdunv

L kdyh exlow rq d vlpsoh lghd1 D srolwlfdo frqvwlwxwlrq lv olnh dq lqfrpsohwh
frqwudfw1 Srolf| lv vhw e| srolwlfldqv rqfh wkh| duh lq r!fh1 Wkhvh srolwl0
fldqv vhhn uhdssrlqwphqw dqg zlvk wr jude vrph uhqwv iru wkhpvhoyhv1 Dqg
yrwhuv uhzdug jrrg shuirupdqfh zlwk uh0hohfwlrq1 Hohfwrudo uxohv ghwhuplqh
krz gluhfw lv wkh olqn ehwzhhq srolf| shuirupdqfh dqg hohfwrudo uhzdug1 Wkh
uhjlph w|sh od|v rxw wkh uxohv iru edujdlqlqj dqg ghflvlrq pdnlqj e| srolwl0
fldqv rqfh wkh| duh lq r!fh1Wkhvh wzr lqvwlwxwlrqv wkxv vkdsh srolf| fkrlfhv
lq d suhglfwdeoh zd|1

Vrph ri wkhvh suhglfwlrqv duh vwurqjo| vxssruwhg e| furvv frxqwu| frp0
sdulvrqv1

Fruuxswlrq lv ohvv zlghvsuhdg zkhuh flwl}hqv fdvw wkhlu yrwh iru d fdqglgdwh
udwkhu wkdq iru d sduw| olvw1

Uhglvwulexwlrq lv gluhfwhg wrzdugv odujhu jurxsv ri ehqh�fldulhv xqghu sur0
sruwlrqdo hohfwrudo v|vwhpv zlwk odujh glvwulfw pdjqlwxgh wkdq lq frxq0
wulhv zlwk vlqjoh0phpehu glvwulfwv1

Suhvlghqwldo v|vwhpv kdyh vpdoohu jryhuqphqwv1
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Gluhfwlrqv iru ixwxuh uhvhdufk Exw zkdw L kdyh looxvwudwhg lv rqo| wkh wls
ri wkh lfhehuj1 Wkh exon ri wklv hfrqrplf dssurdfk wr frpsdudwlyh srolwlfv lv
|hw wr eh ghyhorshg1 Dv glvfxvvhg dw juhdwhu ohqjwk lq Shuvvrq dqg Wdehoolql
+5333,/ pxfk pruh zrun uhpdlqv wr eh grqh/ erwk olqnlqj wkh wkhru| dqg wkh
hylghqfh/ dqg ghyhorslqj rwkhu wkhruhwlfdo suhglfwlrqv1

Khuh duh d ihz h{dpsohv ri zkdw wkh prvw lqwhuhvwlqj rshq sureohpv1

41 Dowhuqdwlyh frqvwlwxwlrqdo uxohv Zkhq glvfxvvlqj dowhuqdwlyh hohf0
wrudo uxohv/ lw zdv dvvxphg wkdw srolf| zdv vhw e| d vlqjoh lqfxpehqw1 Frq0
yhuvho|/ zkhq glvfxvvlqj dowhuqdwlyh uhjlph w|shv/ L pdlqwdlqhg wkh dvvxps0
wlrq ri d pdmrulwduldq hohfwlrq zlwk hdfk srolwlfldq hohfwhg lq d vhsdudwh
vlqjoh0phpehu glvwulfw1

Krz fdq wkhvh dvvxpswlrqv eh uhod{hgB Lq sduwlfxodu/ zlwk uhihuhqfh wr
sduoldphqwdu| ghprfudflhv/ zkdw lv wkh h�hfw ri dowhuqdwlyh hohfwrudo uxohv rq
ohjlvodwlyh edujdlqlqj lqvlgh wkh ohjlvodwxuh ru lqvlgh jryhuqphqwB Dqg zkdw
lv wkh h�hfw ri dowhuqdwlyh uxohv iru jryhuqphqw irupdwlrq dqg glvvroxwlrq B
Krz gr wkh| lqwhudfw zlwk wkh hohfwrudo uxohB Yhu| olwwoh lv nqrzq derxw
wkhvh ixqgdphqwdo txhvwlrqv1

51 Yrwhuv* ehkdylru Wkurxjkw/ L pdlqwdlqhg wkh dvvxpswlrq wkdw yrwhuv
yrwh uhwurvshfwlyho|1 Dowkrxjk frqvlvwhqw zlwk pxfk hpslulfdo hylghqfh/ wklv
dvvxpswlrq udlvhv d qxpehu ri txhvwlrqv1

Krz h{dfwo| gr yrwhuv ehkdyhB Krz udwlrqdo dqg lqiruphg duh wkh|B Krz
vwudwhjlfB Zkdw lv wkh uroh ri lghrorj| lq ghwhuplqlqj krz wkh| yrwhB Gli0
ihuhqw dqvzhuv wr wkhvh txhvwlrqv frxog surylgh wkh lqjuhglhqwv ri dowhuqdwlyh
srolwlfdo wkhrulhv/ zkloh pdlqwdlqlqj wkh vdph frpprq plfurirxqgdwlrqv1

61 Prwlydwlrq ri srolwlfldqv Wkurxjkrxw/ L dovr pdlqwdlqhg wkh dvvxps0
wlrq ri rssruwxqlvwlf srolwlfldqv zkr rqo| fduh derxw zlqqlqj wkh hohfwlrqv ru
judeelqj uhqwv1 Wklv f|qlfdo srlqw ri ylhz fdq eh ghihqghg rq phwkrgrorjlfdo
jurxqgv1

Exw lqglylgxdo srolwlfdo ehkdylru�e| yrwhuv dv zhoo dv srolwlfldqv�vrphwlphv
lv gulyhq e| �lghrorjlfdo� frqvlghudwlrqv wkdw wudqvfhqg lqglylgxdo ehqh�wv/
e| d vhqvh ri zkdw lv mxvw ru ohjlwlpdwh/ ru e| d sduwlfxodu ylhz derxw wkh frq0
vhtxhqfhv ri hfrqrplf srolf| ru wkh uroh ri wkh vwdwh1 Srolwlfdo rssruwxqlvp
dvvxphv doo ri wklv dzd|/ dqg lw lv wkxv xqdeoh wr h{sodlq zk| gl�huhqw srolwl0
fldqv vrphwlphv hqdfw yhu| gl�huhqw srolflhv/ ru zk| wkh| wdnh vhhplqjo|
xqsrsxodu srolf| ghflvlrqv1

Krz fdq lghrorjlfdo srolwlfdo ehkdylru eh dgghg wr wkhvh wkhrulhv ri frp0
sdudwlyh srolwlfvB Dqg pruh jhqhudoo|/ krz fdq zh vwxg| lghrorj| zlwk wkh
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wrrov ri hfrqrplvwvB Krz idu fdq zh sxvk wkh dqdorj| ehwzhhq lghrorj| dqg
d eudqg qdph wkdw suhvhuyhv wkh yrwhuv* or|dow| wr srolwlfdo sduwlhv B

Hqg Vlplodu txhvwlrqv frxog eh dvnhg derxw wkh uroh ri srolwlfdo sduwlhv
dv rssrvhg wr lqglylgxdo fdqglgdwhv/ rwkhu irupv ri srolwlfdo sduwlflsdwlrq
ehvlghv yrwlqj/ vxfk dv oree|lqj ru surwhvwv/ dqg qdwxudoo| rwkhu hfrqrplf
srolflhv/ ehvlghv �vfdo srolf|

L frxog jr rq dqg rq1 Lw lv kdug wr �qg d uhvhdufk djhqgd lq hfrqrplfv
zkhuh wkh lvvxhv duh vr lpsruwdqw/ wkh jds ehwzhhq zkdw zh nqrz dqg zkdw
zh zrxog olnh wr nqrz lv vr odujh/ dqg |hw zkhuh udslg surjuhvv vhhpv zlwklq
uhdfk1

Lw*v qr h{djjhudwlrq= L dp uhdoo| frqylqfhg wkdw wklv lv mxvw wkh prvw h{0
flwlqj duhd ri fxuuhqw uhvhdufk lq hfrqrplfv1 Li L kdyh frqylqfhg vrph uhdghuv
wkdw wklv lv vr/ dqg wkdw lw lv zruwk wklqnlqj kdug derxw wkhvh txhvwlrqv ri
frpsdudwlyh srolwlfv zlwk wkh vwdqgdug wrrov ri hfrqrplvwv/ wkhq p| pdlq
phvvdjh kdv jrqh wkurxjk1
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Uhihuhqfhv

Uhihuhqfhv

^4` Dohvlqd/ D1/ Urxelql/ Q/ dqg Frkhq/ J1 4<<:1 Srolwlfdo F|fohv dqg wkh
Pdfurhfrqrp|1 Fdpeulgjh= PLW Suhvv1

^5` Ihuhmrkq/ M1 4<;91 �Lqfxpehqw shuirupdqfh dqg hohfwrudo frqwuro1� Sxe0
olf Fkrlfh 83= 80591

^6` Ilvpdq/ U1 dqg U1 Jdwwl 4<<<1 �Ghfhqwudol}dwlrq dqg fruuxswlrq= furvv0
frxqwu| dqg furvv0vwdwhv hylghqfh�/ plphr/ Zruog Edqn

^7` Plohvl0Ihuuhwwl/ J10P1/ Shurwwl/ U1/ dqg Urvwdjqr/ P1 4<<<1 �Hohfwrudo
v|vwhpv dqg wkh frpsrvlwlrq ri sxeolf vshqglqj1� Plphr1 Froxpeld
Xqlyhuvlw|1

^8` P|huvrq/ U1 4<<6d1 �H�hfwlyhqhvv ri hohfwrudo v|vwhpv iru uhgxflqj jry0
huqphqw fruuxswlrq= D jdph wkhruhwlf dqdo|vlv1� Jdphv dqg Hfrqrplf
Ehkdylru 8= 44;�4651

^9` Shuvvrq/ W1/ Urodqg J1/ dqg Wdehoolql/ J1 4<<:1 �Vhsdudwlrq ri srz0
huv dqg srolwlfdo dffrxqwdelolw|1� Txduwhuo| Mrxuqdo ri Hfrqrplfv 445=
4496�45351

^:` Shuvvrq/ W1/ Urodqg/ J1/ dqg Wdehoolql/ J1 4<<;1 �Frpsdudwlyh srolwlfv
dqg sxeolf �qdqfh�/ iruwkfrplqj lq Mrxuqdo ri Srolflfdo Hfrqrp|1

^;` Shuvvrq/ W1 dqg Wdehoolql/ J1 4<<<d1 �Wkh vl}h dqg vfrsh ri jryhuqphqw=
Frpsdudwlyh srolwlfv zlwk udwlrqdo srolwlfldqv/ 4<<; Pduvkdoo Ohfwxuh1�
Hxurshdq Hfrqrplf Uhylhz 76= 9<<0:681

^<` Shuvvrq/ W1/ Wdehoolql/ J1/ 4<<<e1 �Srolwlfdo hfrqrplfv dqg sxeolf �0
qdqfh1� Iruwkfrplqj lq D1 Dxhuedfk/ Ihogvwhlq/ P1/ hgv1/ Kdqgerrn ri
Sxeolf Hfrqrplfv1 Qruwk Kroodqg1

^43` Shuvvrq/ W1 dqg Wdehoolql/ J1 53331 �Srolwlfdo Hfrqrplfv 0 H{sodlqlqj
Hfrqrplf Srolf|� PLW Suhvv/ iruwkfrplqj

^44` Shuvvrq/ W1/ J1 Wdehoolql dqg I= Wuheel 53331 �Gr sursruwlrqdo hohfwlrqv
fruuxswB�/ zrun lq surjuhvv/ Erffrql Xqlyhuvlw|

^45` Vhdeuljkw/ S1 4<<91 �Dffrxqwdelolw| dqg ghfhqwudol}dwlrq lq jryhuqphqw=
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