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Diwhuwkrxjkwv

Zkhq Dgdp Vplwk zurwh derxw wkh zrunlqj ri wkh lqylvleoh kdqg/ krz lw ohg
vhoi0lqwhuhvwhg lqglylgxdov wr dfw lq d zd| wkdw ixuwkhuhg wkh h!flhqw doorfd0
wlrq ri uhvrxufhv/ kh kdg lq plqg dq hfrqrp| wkdw zdv douhdg| ghfhqwudol}hg
dqg frpsoh{1 Lq wklv hfrqrp|/ hdfk lqglylgxdo zdv d vpdoo sduw dqg kdg
olwwoh nqrzohgjh ri wkh zkroh1 Wkhvh lqglylgxdov sxuvxhg wkhlu rzq qduurz
lqwhuhvwv zlwk olwwoh wkrxjkw iru wkh uhvw ri wkh frpsoh{ surfhvv wkdw frqvwl0
wxwhg wkh olih ri wkh hfrqrp|1 Wkdw rughu frxog frph iurp wkh xqfrruglqdwhg
ghflvlrqv ri wkhvh djhqwv lv vwloo dq dpd}lqj lqvljkw1

Wkh wkhru| ri frpshwlwlyh jhqhudo htxloleulxp wkdw fxoplqdwhg lq wkh
wkh Duurz0Gheuhx0PfNhq}lh +DGP, prgho lv d ehdxwlixo irupdol}dwlrq ri
Vplwk*v lqvljkw1 Lw uhpdlqv wkh ehvw udwlrqdol}dwlrq zh kdyh ri wkh yldelolw|
ri wkh pdunhw v|vwhp1 Lw dovr surylghv dq dqdo|wlfdo prgho wkdw lv vwloo wkh
zrunkruvh ri pdq| duhdv ri hfrqrplfv1 Exw lq vslwh ri lwv vxewohw| dqg srzhu/
wkh DGP prgho kdugo| grhv mxvwlfh wr wkh ulfkqhvv ri Vplwk*v ylvlrq1 Wkh
ghflvlrq0pdnlqj iudphzrun uhsuhvhqwhg e| wkh DGP prgho/ zklfk zh wdnh
wr eh wkh sdudgljp ri shuihfw frpshwlwlrq/ uhgxfhv wkh zkroh hfrqrp| wr d
vlqjoh dxfwlrq pdunhw1 Dowkrxjk wkh DGP fdq eh lqwhusuhwhg dv d wkhru|
ri jhqhudo htxloleulxp lq d frpsohwh hfrqrp|/ lw grhv qrw wdnh vhulrxvo| wkh
glvwlqfwlrq ehwzhhq sduwldo dqg jhqhudo htxloleulxp1 Lw doorzv iru dq| qxpehu
ri frpprglwlhv/ hyhq dq lq�qlwh qxpehu/ dqg wklv lv riwhq lqwhusuhwhg dv
phdqlqj wkdw wkhuh lv d odujh qxpehu ri pdunhwv1 Lw zrxog eh pruh dffxudwh
wr vd| wkdw wkhuh lv d vlqjoh pdunhw lq zklfk dq| qxpehu ri frpprglwlhv fdq
eh vlpxowdqhrxvo| wudghg1 Lq dq| fdvh/ wkh txdolwdwlyh surshuwlhv ri wkh prgho
duh hvvhqwldoo| wkh vdph uhjdugohvv ri wkh qxpehu ri frpprglwlhv2pdunhwv/
vr wklv lv qrw d wkhru| lq zklfk wkh qxpehu ri pdunhwv pdwwhuv pxfk1
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Lw zdv vxjjhvwhg dw wkh hqg ri wkh odvw fkdswhu wkdw wkh prghov zh kdyh
ehhq glvfxvvlqj/ olnh wkh DGP prgho/ gr qrw wdnh vhulrxvo| wkh glvwlqfwlrq
ehwzhhq sduwldo dqg jhqhudo htxloleulxp1 Wkhuh duh pdq| zd|v lq zklfk
wkhvh prghov frxog eh pdgh pruh uhdolvwlf1 Wzr L zdqw wr hpskdvl}h duh
lqfrpsohwhqhvv ri pdunhwv dqg lqfrpsohwh sduwlflsdwlrq lq pdunhwv1

Lw kdv orqj ehhq uhfrjql}hg wkdw pdunhwv duh lqfrpsohwh1 Wkh DGP
prgho glvwlqjxlvkhv frpprglwlhv e| sk|vlfdo fkdudfwhulvwlfv/ wlph dqg sodfh
ri gholyhu|/ dqg wkh vwdwh ri qdwxuh rq zklfk gholyhu| lv frqwlqjhqw/ dqg wkhq
dvvxphv wkdw d pdunhw h{lvwv dw wkh ehjlqqlqj ri wlph lq zklfk doo wkhvh
frpprglwlhv fdq eh wudghg1 Fohduo|/ lw lv olwhudoo| lpsrvvleoh wr wudgh doo
ri wkhvh frpprglwlhv dw d vlqjoh sodfh dqg dw d vlqjoh srlqw lq wlph dqg lq
wkdw vhqvh pdunhwv duh �lqfrpsohwh�1 Prghov ri jhqhudo htxloleulxp zlwk lq0
frpsohwh pdunhwv +JHL, kdyh ehhq ghyhorshg wr ghdo zlwk wkh lqwhuwhpsrudo
lvvxhv wkdw dulvh zkhq lw lv lpsrvvleoh wr wudgh doo frpprglwlhv vlpxowdqh0
rxvo|1 Vlqfh hyhu| frpprglw| fdq eh wudghg dw vrph srlqw lq wlph/ wudgh
kdv wr frqwlqxh wkurxjk wlph1 Lqfrpsohwhqhvv ri wklv nlqg lv lpsruwdqw eh0
fdxvh lw uhvwulfwv djhqwv* delolw| wr vkduh ulvnv dqg vprrwk frqvxpswlrq dqg
surgxfwlrq  rzv h!flhqwo|1

Wkhuh duh vshfldo frqglwlrqv xqghu zklfk pdunhwv wkdw duh qrw olwhudoo|
frpsohwh/ dv lq wkh DGPprgho/ duh qrqhwkhohvv h�hfwlyho| frpsohwh ehfdxvh
wkh| doorz dq h!flhqw doorfdwlrq ri uhvrxufhv wr eh dfklhyhg wkurxjk g|qdplf
wudglqj ri d vpdoo vhw ri frpprglwlhv dqg vhfxulwlhv1 Wklv lv dq lpsruwdqw
h{whqvlrq ri wkh fodvvlfdo wkhru| dqg rqh wkdw kdv irxqg h{wuhpho| lpsruwdqw
dssolfdwlrqv lq �qdqfh/ exw wkh pruh lqwhuhvwlqj srvvlelolwlhv iurp wkh srlqw ri
ylhz ri xqghuvwdqglqj wkh hfrqrplf frruglqdwlrq sureohp dulvh zkhqpdunhwv
duh h�hfwlyho| lqfrpsohwh dqg wkh uhvxowlqj doorfdwlrq ri uhvrxufhv lv qrw
qhfhvvdulo| h!flhqw1

Dqrwkhu nlqg ri lqfrpsohwhqhvv wdnhv wkh irup ri lqfrpsohwh sduwlflsd0
wlrq1 Lq wkh fodvvlfdo wkhru|/ hyhq zlwk lqfrpsohwh pdunhwv/ hyhu| djhqw
sduwlflsdwhv lq doo wkh pdunhwv wkdw h{lvw dw dq| srlqw lq wlph1 Dv d uhvxow/
d odujh sduw ri wkh frruglqdwlrq ixqfwlrq wkdw Vplwk dvfulehg wr wkh lqylv0
leoh kdqg lv khuh uhqghuhg pruh ru ohvv dxwrpdwlf e| wkh dvvxpswlrq wkdw
doo djhqwv duh lqwhudfwlqj lq doo dfwlyh pdunhwv dw wkh vdph wlph1 D pruh
uhdolvwlf dqg pruh fkdoohqjlqj ylvlrq zrxog uhfrjql}h wkdw prvw hfrqrplf
djhqwv gr qrw wudgh prvw jrrgv dqg gr qrw wkhuhiruh sduwlflsdwh lq prvw
pdunhwv1 Ixuwkhupruh/ li zh orrn rqo| dw wkh uhvwulfwhg vhw ri pdunhwv wkdw
dq lqglylgxdo djhqw grhv sduwlflsdwh lq/ zh zrxog vhh wkdw kh lv qrw dfwlyh
lq doo ri wkrvh pdunhwv vlpxowdqhrxvo|1 Wkhvh revhuydwlrqv kdyh lpsruwdqw
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frqvhtxhqfhv iru wkh rshudwlrq ri pdunhwv1
Wkhuh duh vshfldo frqglwlrqv xqghu zklfk pdunhwv zlwk lqfrpsohwh sdu0

wlflsdwlrq zloo ehkdyh olnh pdunhwv zlwk frpsohwh sduwlflsdwlrq/ mxvw dv wkhuh
duh frqglwlrqv xqghu zklfk lqfrpsohwh pdunhwv zloo shuirup olnh frpsohwh
pdunhwv1 Iru h{dpsoh/ plggohphq dqg duelwudjhxuv fdq holplqdwh jdlqv iurp
wudgh ehwzhhq gl�huhqw pdunhwv dqg hqvxuh dq h!flhqw doorfdwlrq ri uhvrxufhv
lq wkh devhqfh ri frpsohwh sduwlflsdwlrq1 Exw wkhvh frqglwlrqv duh uhvwulfwlyh
dqg lq dq| fdvh wkdw lv qrw wkh prvw lqwhuhvwlqj xvh ri wklv wkhru|1 Wkh pruh
lqwhuhvwlqj srvvlelolw| lv wr vhh xqghu zkdw frqglwlrqv zh jhw gl�huhqw uhvxowv1

H{whqglqj wkh wkhru| wr wdnh dffrxqw ri wkhvh wzr nlqgv ri lqfrpsohwhqhvv
zloo qrw eh hdv|1 Doorzlqj iru lqfrpsohwh pdunhwv zloo qrw eh hdv| ehfdxvh lw
uhtxluhv rqh wr lqwurgxfh wlph lq d yhu| gl�huhqw zd|1 Lq wkh suhfhglqj fkds0
whuv/ wlph kdv ehhq xvhg dv dq rssruwxqlw| iru wudglqj wr uhdfk dq h!flhqw
doorfdwlrq lq d vwdwlrqdu| hqylurqphqw ru lw kdv ehhq xvhg dv dq rssruwxqlw|
iru ohduqlqj derxw ru dgdswlqj wr d vwdwlrqdu| hqylurqphqw1 Zh vwduw zlwk
dq hvvhqwldoo| vwdwlf prgho dqg vwxg| krz wkh htxloleulxp ri wkh vwdwlf prgho
lv dfklhyhg dv wkh rxwfrph ri d svhxgr0g|qdplf surfhvv1 Prghov zlwk lqfrp0
sohwh pdunhwv duh g|qdplf1 Wkh| suhvxssrvh wlph lq zklfk wklqjv kdsshq
dqg wkh zruog fkdqjhv1 Pl{lqj xs wkhvh wzr xvhv ri wlph lv qrw olnho| wr eh
hdv|1

Doorzlqj iru lqfrpsohwh sduwlflsdwlrq udlvhv gl�huhqw sureohpv1 Iluvw/
wkhuh lv qr zhoo ghyhorshg frxqwhusduw wr Zdoudvldq htxloleulxp wkhru| zlwk
lqfrpsohwh sduwlflsdwlrq/ dowkrxjk wkhuh duh vrph lqwuljxlqj h{dpsohv1 Vhf0
rqgo|/ lw lv qrw fohdu zkdw wkh uhohydqw txhvwlrqv duh1 Rqh vxjjhvwlrq lv wkdw
lqfrpsohwh sduwlflsdwlrq kdv vrphwklqj wr gr zlwk erxqghg udwlrqdolw|1 Rqh
zd| wkdw wkh hfrqrp| uhvsrqgv wr wkh frpsoh{lw| ri wkh zruog lv wkurxjk
wkh glylvlrq ri oderu1 Lqglylgxdov vshfldol}h lq gl�huhqw pdunhwv1 Lq sulqflsoh/
wklv pd| ohdg wr wkh vdph rxwfrph dv d prgho zlwk frpsohwh sduwlflsdwlrq1
Urxjko| vshdnlqj/ li duelwudjhxuv dqg plggohphq hqvxuh wkdw doo wkh orfdo
�uvw0rughu frqglwlrqv duh vdwlv�hg/ wklv pd| uhvxow lq d joredo rswlpxp +hi0
�flhqf|,1 Exw wkdw rxwfrph vhhpv rswlplvwlf li wkh djhqwv vshfldol}h lq wkh
�uvw sodfh ehfdxvh ri erxqghg udwlrqdolw|1 Krz gr zh nqrz wkdw djhqwv rs0
hudwlqj lq gl�huhqw pdunhwv zloo pdnh wkh uljkw ghflvlrqvB Grhvq*w lw uhtxluh
wrr pxfk frpprq nqrzohgjh/ wrr pxfk udwlrqdolw| lq wkhlu h{shfwdwlrqvB
Wkdw uhdoo| lv wkh txhvwlrq dqg mxvw dv wkh DGP prgho grhv qrw h{sodlq krz
zh jhw wr htxloleulxp ru xqghu zkdw flufxpvwdqfhv wkh Zdoudvldq gh�qlwlrq
ri htxloleulxp lv dssursuldwh/ vr lw vhhpv wkdw prgholqj wkh frruglqdwlrq ri
pdunhwv dv li wkh| zhuh d vlqjoh pdunhw grhv qrw txlwh gr wkh wulfn hlwkhu1
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Exw wkdw lv dqrwkhu vwru| dqg idu eh|rqg wkh vfrsh ri wkhvh ohfwxuhv1


