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Whq |hduv djr/ wkh �iwlhwk eluwkgd| ri Mdq Zloohpv zdv pdunhg e| wkh dsshdu0
dqfh ri wkh yroxph Wkuhh Ghfdghv ri Pdwkhpdwlfdo V|vwhp Wkhru|1 D Froohfwlrq
ri Vxuyh|v dw wkh Rffdvlrq ri wkh 83wk Eluwkgd| ri Mdq F1 Zloohpv ^4;`1 Zh/
dv hglwruv ri wkh yroxph/ vwduwhg wkh surmhfw lq 4<;;1 Zh ghflghg wkdw Mdq
frxog eh ehvw krqruhg e| froohfwlqj frqwulexwlrqv iurp klv forvhvw frooderudwruv
+dqg iulhqgv, zklfk wrjhwkhu vkrxog irup d vxuyh| ri zkdw kdg ehhq dfklhyhg
lq v|vwhp wkhru|1 Frqiurqwhg zlwk wkh sureohp ri �qglqj d wlwoh iru wkh yroxph
zh txlfno| duulyhg dw wkh Wkuhh Ghfdghv lghd zklfk vhhphg wr kdyh d qlfh ulqj
wr lw> exw wkhq zh kdg wr suryh wkdw prghuq v|vwhp wkhru| zdv eruq lq 4<8<1
Iruwxqdwho| zh irxqg wkh iroorzlqj txrwh iurp Jhrujh V1 D{hoe|/ irxqglqj hgl0
wru ri erwk wkh LHHH Wudqvdfwlrqv rq Dxwrpdwlf Frqwuro dqg wkh LIDF mrxuqdo
Dxwrpdwlfd/ zklfk zh uhshdw khuh iru wkh ehqh�w ri wkh |rxqjhu uhdghuv1 �

Wkh |hdu 4<8< zdv wkh suhoxgh wr gudvwlf fkdqjhv lq wkh frqwuro �hog
+= = =,1 Wkhq/ wkh �uvw LIDF Frqjuhvv zdv khog lq Prvfrz/ XVVU lq
Mxqh 4<931 Wkuhh sdshuv zhuh suhvhqwhg wkdw zhuh wr uhyroxwlrql}h
wkh wkhru| ri dxwrpdwlf frqwuro dqg vhw wkh gluhfwlrq ri uhvhdufk iru
|hduv wr frph1 Wkh| zhuh wkh sdshuv e| Ndopdq/ Ehoopdq/ dqg Srq0
wu|djlq1 Lw vhhphg wkdw doprvw lpphgldwho| diwhu wkh LIDF Frqjuhvv
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doo sdshuv zhuh lqyroyhg lq prghuq frqwuro wkhru| dqg wkh xvh ri vwdwh
yduldeohv zlwk wkh wkhruhp/ ohppd/ surri irupdw1

Wkh lghd ri hglwlqj d errn zlwk frqwulexwlrqv iurp pdq| ri wkh prvw surplqhqw
uhvhdufkhuv lq wkh �hog zdv yhu| zhoo uhfhlyhg1 Doprvw doo lqylwdwlrqv zh vhqw rxw
zhuh lpphgldwho| dffhswhg1 E| zd| ri dq h{wud euleh/ dw wkh hqg ri 4<;; zh vhqw
wkh survshfwlyh dxwkruv fkrfrodwh ohwwhuv olnh prvw Gxwfk fkloguhq +dqg jurzq0
xsv$, uhfhlyh iurp Vlqwhunoddv dw wkh 8wk ri Ghfhpehu1 Wr zklfk h{whqw wklv
khoshg lv shukdsv gl�fxow wr dvvhvv/ exw lq dq| fdvh zh glg pdqdjh wr suhsduh
wkh errn pdqxvfulsw lq wlph � eh lw wkdw wkh �qdo yhuvlrq ri rqh frqwulexwlrq
kdg wr wdnh d vkruwfxw gluhfwo| iurp wkh dxwkruv/ zkr zloo uhpdlq xqqdphg/ wr
wkh sulqwhu*v r�fh1

Orrnlqj edfn whq |hduv odwhu/ wkh �uvw wklqj rqh qrwlfhv zkhq sdjlqj wkurxjk
wkh Wkuhh Ghfdghv yroxph lv wkh zlgh udqjh ri wh{w surfhvvruv wkdw kdyh ehhq
xvhg1 Wkh errn pljkw zhoo vhuyh dv d vkrzfdvh ri zrug surfhvvlqj v|vwhpv vxfk
dv wur� dqg FklZulwhu zklfk duh qrz qrw pruh wkdq ghdu phprulhv1 Ghyho0
rsphqwv lq wkh sdvw whq |hduv kdyh doorzhg wkh hglwruv ri wkh suhvhqw yroxph
wr jdwkhu doo frqwulexwlrqv lq rqh vw|oh/ hyhq wkrxjk lw lv uxpruhg wkdw d ihz
dxwkruv kdyh wkrxjkw lw dssursuldwh wr vxeplw wkhlu zrun lq 513<1 Iruwxqdwho|
wkh frqwhqwv ri wkh sdshuv lq Wkuhh Ghfdghv duh ohvv vhqvlwlyh wr djlqj wkdq wkh
vriwzduh xvhg iru wkhlu sk|vlfdo surgxfwlrq/ dqg pdq| ri wkh frqwulexwlrqv duh
vwloo h{fhoohqw uhdglqj pdwhuldo1

Wkh jrdo ri wklv sdshu lv qrw wr uhylhz wkh wh{wv iurp ^4;`/ dowkrxjk lw zrxog
eh dq lqwhuhvwlqj h{huflvh wr vhh krz fhuwdlq gluhfwlrqv kdyh ghyhorshg ixuwkhu1
Zh dovr zloo qrw suhvhqw dq dffrxqw ri zkdw kdsshqhg lq pdwkhpdwlfdo v|vwhp
wkhru| lq wkh sdvw ghfdgh> udwkhu zh zrxog olnh wr wdnh d orrn iruzdug rq wkh
edvlv ri d ihz wuhqgv1 Dv pdunhu srlqwv zh vkdoo wdnh/ wrjhwkhu zlwk wkh Wkuhh
Ghfdghv yroxph/ d VLDP uhsruw rq _Ixwxuh Gluhfwlrqv lq Frqwuro Wkhru|% iurp
4<;; ^46`/ dqg d vxuyh| frqgxfwhg iru wkh Hxurshdq Mrxuqdo ri Frqwuro zklfk
zdv sxeolvkhg lq 4<<8 ^9`1 Zh zloo dujxh e| phdqv ri d ihz vhohfwhg fdvhv wkdw
wrgd|*v pdwkhpdwlfdo v|vwhp wkhru| lv shukdsv qr orqjhu irfxvhg rq d vlqjoh
vxemhfw dqg kdv ehfrph d pxfk pruh glyhuvh �hog zlwk ehdxwlixo dqg vwlpxodwlqj
lpsxovhv iurp rwkhu vflhqfhv1 Wklv wuhqg/ zklfk lv wr vrph h{whqw dovr ylvleoh
lq pdwkhpdwlfv dv d zkroh/ fuhdwhv qhz fkdoohqjhv wr wkh �hog ri pdwkhpdwlfdo
v|vwhp wkhru|1 Shukdsv wkh iroorzlqj txrwh iurp Mdq Zloohpv lq ^9` irupv wkh
ehvw prwlydwlrq iru zkdw iroorzv=

Wkh duw lq frqwuro wkhru| lv wr vkdsh qhz txhvwlrqv/ wr lqwurgxfh
qhz frqfhswv/ wr exlog qhz sdudgljpv1

Wkh h{dpsohv wr iroorz duh fkrvhq udwkhu duelwudulo|> lq idfw wkh| duh pdlqo|
fkrvhq ehfdxvh ri rxu rzq vshfl�f lqwhuhvwv lq wkhvh gluhfwlrqv1 Lw lv reylrxv
wkdw rwkhuv � lqfoxglqj Mdq Zloohpv � zrxog kdyh rswhg iru rwkhu wkhphv1
Dw wkh vdph wlph zh eholhyh wkdw k|eulg v|vwhpv +vhfwlrq 5,/ frqwuro ri fkdrv
+vhfwlrq 6,/ dqg pdwkhpdwlfv ri �qdqfh +vhfwlrq 7, zloo sod| dq lpsruwdqw uroh
lq wkh qh{w ghfdgh1
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Lq wkh VLDP Uhsruw rq Ixwxuh Gluhfwlrqv lq Frqwuro Wkhru| ri 4<;; ^46`/ d
vhsdudwh vhfwlrq lv ghyrwhg wr Glvfuhwh0Hyhqw dqg K|eulg G|qdplfdo V|vwhpv/
dv d vxevhfwlrq olvwhg xqghu Rwkhu Uhvhdufk Rssruwxqlwlhv1 Rq k|eulg v|vwhpv/
wkh uhsruw qrwhv wkh iroorzlqj=

Wkh frqwuro ri k|eulg g|qdplfdo v|vwhpv zloo uhtxluh d wkhru| iru
ghdolqj zlwk d pl{wxuh ri frqwlqxrxv dqg glvfuhwh yduldeohv zlwk
kljkhu0ohyho odqjxdjh v|perov1 Dssursuldwh v|perolf uhsuhvhqwdwlrq
phwkrgrorjlhv iru vxfk v|vwhpv pxvw eh lqyhvwljdwhg lq rughu wr gh0
yhors frqfhswv wkdw zloo hqdeoh xv wr prgho v|vwhpv lqfoxglqj erwk
suhvhqw vwdwh0ri0wkh0duw frqwuroohuv dqg ixwxuh lqwhooljhqw frqwuro vx0
shuylvru| ghylfhv1 Wkh odwwhu vkrxog eh deoh wr ghdo zlwk ghflvlrqv
derxw wkh fkrlfh ri d vxlwdeoh frqwuro remhfwlyh dqg vwudwhjlhv lq
wkh idfh ri fkdqjhv lq wkh frq�jxudwlrq ru frqwuro hqylurqphqw/ dqg
zrxog hpsor| kljk0ohyho olqjxlvwlfv lqvwuxfwlrq udwkhu wkdq frqyhq0
wlrqdo frqwuro vljqdov1

Lq wkh yroxph Wkuhh Ghfdghv ri Pdwkhpdwlfdo V|vwhp Wkhru| ri 4<;</ wkh frq0
wulexwlrq e| Urjhu Eurfnhww ^7` dgguhvvhv v|vwhpv zklfk lq vrph zd| frpelqh
glvfuhwh dqg frqwlqxrxv yduldeohv1 Eurfnhww glvfxvvhv wkh xvh ri frqwlqxrxv g|0
qdplfdo v|vwhpv iru fduu|lqj rxw glvfuhwh fdofxodwlrqv/ dqg pruh jhqhudoo| wkh
vlpxodwlrq ri �qlwh dxwrpdwd e| vprrwk g|qdplfdo v|vwhpv1 Wkhuh lv d uhodwlrq
wr wkh vxshuylvru| frqwuro srlqw ri ylhz h{suhvvhg lq wkh VLDP uhsruw/ vlqfh
lq erwk fdvhv wkh dlp lv wr pdnh d frqwlqxrxv v|vwhp fduu| rxw fhuwdlq wdvnv
lq uhvsrqvh wr glvfuhwh rxwsxwv1 Vrph wlph odwhu/ lq wkh rshqlqj duwlfoh ri wkh
Hxurshdq Mrxuqdo ri Frqwuro ^9` +4<<8,/ k|eulg v|vwhpv wdnh d pruh surplqhqw
srvlwlrq1 K|eulg v|vwhpv duh phqwlrqhg dprqj wkh pdmru rshq sureohpv lq v|v0
whpv dqg frqwuro e| vhyhudo uhvsrqghqwv lqfoxglqj Ohqqduw Omxqj/ Shwhu Fdlqhv/
dqg Sudylq Ydudl|d1 Wkh wkuxvw ri wkh wklqnlqj rq wkh vxemhfw fdq eh vhhq iurp
Ylg|dvdjdu*v uhpdun=

Dqrwkhu lqwhuhvwlqj txhvwlrq lv= cKrz fdq rqh frpelqh gl�huhq0
wldo2gl�huhqfh htxdwlrqv zlwk orjlfdo vzlwfkhv vr dv wr hqkdqfh shu0
irupdqfhB* Lq vrph vhqvh/ wklv lv wkh fhqwudo txhvwlrq ri lqwhooljhqw
frqwuro1

Lw vhhpv wkhuhiruh wkdw e| wkh plg0qlqhwlhv k|eulg v|vwhpv kdyh ehhq fohduo|
lghqwl�hg dv d pdmru qhz uhvhdufk duhd iru v|vwhpv dqg frqwuro wkhru|1

Dovr gxulqj wkh qlqhwlhv/ frqwlqxrxv g|qdplfv kdv judgxdoo| pryhg lqwr
wkh grpdlq ri dwwhqwlrq ri frpsxwhu vflhqwlvwv1 Wklv krogv lq sduwlfxodu iru
wkrvh frpsxwhu vflhqwlvwv zkr duh lqyroyhg lq prgho fkhfnlqj dqg yhul�fdwlrq/
d eudqfk ri frpsxwhu vflhqfh wkdw lv lqyroyhg zlwk wkh ghyhorsphqw ri dxwr0
pdwhg wrrov iru wkh yhul�fdwlrq ri wkh fruuhfwqhvv ri surjudpv dqg kdugzduh
frpsrqhqwv1 Lqwhuhvw lq wklv duhd kdv pryhg iurp sxuho| glvfuhwh v|vwhpv wr
wlphg v|vwhpv +lq zklfk uhdo wlph sod|v d uroh,/ dqg iurp wkhuh wr v|vwhpv lq0
yroylqj frqwlqxrxv g|qdplfv> vhh iru lqvwdqfh ^4:`1 Wr doorz wkh dssolfdwlrq ri
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vlplodu whfkqltxhv dv lq wkh sxuho| glvfuhwh fdvh wkh frqwlqxrxv g|qdplfv kdv
wr eh yhu| olplwhg lqghhg1 Frqvlghudeoh dwwhqwlrq kdv ehhq sdlg wr slhfhzlvh
frqvwdqw yhfwru �hogv dqg uhfwdqjxodu gl�huhqwldo lqfoxvlrqv1 Rqh pd| dujxh
wkdw dq| vprrwk g|qdplfdo v|vwhp pd| eh dssur{lpdwhg duelwudulo| forvho| e|
d slhfhzlvh frqvwdqw v|vwhp/ exw ri frxuvh wkhuh lv d sulfh wr sd| lq whupv ri
frpsoh{lw|1 Wkh wudghr� ehwzhhq frpsoh{lw| dqg dffxudf| r�huhg e| slhfhzlvh
frqvwdqw v|vwhpv kdv lq sudfwlfdo whvwv vkrzq wr eh d udwkhu gl�fxow rqh ^49/ 48`1
Shukdsv lw lv wrr pxfk wr h{shfw wkdw irupdo phwkrgv frxog eh ri pxfk khos
lq wkh vwxg| ri v|vwhpv wkdw lqfrusrudwh vxevwdqwldo frqwlqxrxv g|qdplfv/ dqg
rqh kdv wr idoo edfn rq dqdo|vlv ri sduwlfxodu vxefodvvhv pxfk lq wkh zd| wklv lv
grqh lq qrqolqhdu frqwuro wkhru|1 Krzhyhu/ frqfhswv wkdw kdyh ehhq vwxglhg lq
frpsxwhu vflhqfh vxfk dv prgxodulw| dqg klhudufk| duh ri juhdw lpsruwdqfh lq
wkh prgholqj ri frpsoh{ v|vwhpv1

Wr ghvfuleh k|eulg v|vwhpv dv d �hog ri lqwhudfwlrq ehwzhhq frqwuro wkh0
ru| dqg frpsxwhu vflhqfh zrxog gr lqmxvwlfh wr wkh pdq| vflhqwlvwv wkdw lq
wkh sdvw kdyh frqwulexwhg wr wkh vwxg| ri wkh lqwhudfwlrq ehwzhhq glvfuhwh dqg
frqwlqxrxv g|qdplfv1 Lq d vhqvh wkh qrwlrq ri gl�huhqw glvfuhwh vwdwhv ri d
frqwlqxrxv v|vwhp douhdg| frphv xs lq wkh vwxg| ri xqlodwhudoo| frqvwudlqhg
phfkdqlfdo v|vwhpv wkdw zdv lqlwldwhg e| Irxulhu> khuh/ wkh gl�huhqw glvfuhwh
vwdwhv +ru _uhjlphv%, fruuhvsrqg wr gl�huhqw vhwv ri frqvwudlqwv ehlqj dfwlyh
ru qrw1 Irxulhu*v uhvxowv zhuh h{whqghg e| Idundv dqg kdyh irxqg zlghvsuhdg
dssolfdwlrq lq pdwkhpdwlfdo surjudpplqj> d klvwrulfdo vxuyh| fdq eh irxqg lq
^54`1 Irxulhu dqg Idundv zhuh lqwhuhvwhg lq htxloleuld vr wkdw qr h{solflw g|0
qdplfv dsshduhg lq wkhlu zrun1 Dovr prvw ri wkh dssolfdwlrqv lq pdwkhpdwlfdo
surjudpplqj kdyh ehhq frqfhuqhg zlwk vwdwlf v|vwhpv1 Uhfhqwo| krzhyhu d
surjudp kdv ehhq lqlwldwhg e| Gxsxlv dqg Qdjxuqh| ^<` wr vwxg| zkdw wkh| fdoo
_surmhfwhg g|qdplfdo v|vwhpv%/ zklfk duh g|qdplfdo v|vwhpv wkdw zloo vzlwfk
uhjlphv zkhq fhuwdlq frqvwudlqwv ehfrph dfwlyh1 Surmhfwhg g|qdplfdo v|vwhpv
fdq eh orrnhg dw dv d v|vwhpdwlf zd| ri sodflqj htxloleulxp dqdo|vlv lq d frq0
wh{w ri gl�huhqwldo htxdwlrqv1 Wkhuh kdyh ehhq pdq| rwkhu sodfhv lq vflhqfh dqg
hqjlqhhulqj zkhuh glvfuhwh dqg frqwlqxrxv dvshfwv kdyh ehhq pl{hg � exw zh
vkdoo qrw hqwhu lqwr d glvfxvvlrq ri txdqwxp phfkdqlfv khuh1

Uhjlph0vzlwfklqj ehkdylru lv qrw dw doo qhz wr frqwuro wkhru|1 Vrph ri
wkh roghvw uhihuhqfhv lq rswlpdo frqwuro wkhru| duh frqfhuqhg zlwk edqj0edqj
frqwuro/ dqg vr wkh vwxg| ri gl�huhqwldo htxdwlrqv zlwk glvfrqwlqxrxv uljkw0kdqg
vlghv zdv uhfrjql}hg hduo| dv d qdwxudo wrslf lq rswlpdo frqwuro ^8`1 Lghdo uhod|v/
zklfk duh uhjlph0vzlwfklqj hohphqwv/ kdyh ehhq vwxglhg iru d orqj wlph dv sduw
ri frqwuro vfkhphv> vhh iru lqvwdqfh Wv|snlq*v errn ^56`1 Wklv zrun lq lwvhoi
fdq eh sodfhg lq d wudglwlrq ri dqdo|vlv ri glvfrqwlqxrxv g|qdplfdo v|vwhpv
zklfk vwduwhg lq wkh iruwlhv lq wkh Vrylhw Xqlrq/ pdlqo| xqghu wkh lpsxovh ri
Dqgurqry ^4`1 D vwdqgdug uhihuhqfh rq gl�huhqwldo htxdwlrqv zlwk glvfrqwlqxrxv
uljkw0kdqg vlghv lv ri frxuvh wkh errn e| Ilolssry ^45`1 Lq wkh frqwh{w ri frqwuro
ghvljq rqh pd| dovr uhihu wr Xwnlq*v zrun rq volglqj prgh frqwuro ^57`1 Lq
qrqolqhdu frqwuro wkhru| lw lv d zhoo0hvwdeolvkhg idfw wkdw qrqvprrwk frqwuro lv
lqwulqvlfdoo| pruh srzhuixo wkdq vprrwk frqwuro ^6` dqg hvshfldoo| lq uhfhqw |hduv
frqvlghudeoh h�ruw kdv jrqh lqwr wkh ghvljq ri vzlwfklqj frqwuro vfkhphv1 Lq
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lqgxvwu|/ vzlwfklqj frqwuroohuv +iru lqvwdqfh surjudppdeoh orjlf frqwuroohuv, duh
lq idfw riwhq wkh uxoh udwkhu wkdq wkh h{fhswlrq1 Wkh prwlydwlrq ehklqg wkh xvh
ri vzlwfklqj frqwuro lq lqgxvwuldo dssolfdwlrqv lv xvxdoo| qrw vr pxfk lqfuhdvhg
srzhu/ exw udwkhu vlpsolflw| zklfk dlgv erwk lpsohphqwdwlrq dqg xqghuvwdqglqj
e| d kxpdq rshudwru1 Lw pljkw eh zruwkzloh wr vwxg| vhyhudo sursrvdov pdgh
xqghu wkh khdglqj _ix}}| frqwuro% iurp d srlqw ri ylhz ri vzlwfklqj frqwuro1

Lq wkh zruog ri vlpxodwlrq odqjxdjhv wkh pl{lqj ri glvfuhwh dqg frqwlqxrxv
g|qdplfv kdv ehhq d wrslf ri lqwhuhvw iru d orqj wlph/ dqg dfwlylw| lq wklv duhd kdv
lq idfw ehhq lqfuhdvlqj uhfhqwo|1 D yhu| lpsruwdqw zd| ri nhhslqj wkh frpsoh{lw|
ri d prgho ghvfulswlrq xqghu frqwuro lv wr fkrrvh d wlph vfdoh ri lqwhuhvw dqg
wr uhiudlq iurp ghwdlohg prgholqj ri dq|wklqj wkdw kdsshqv rq d gl�huhqw wlph
vfdoh1 Wklv phdqv wkdw wklqjv wkdw fkdqjh rq d vorzhu wlph vfdoh zloo eh wuhdwhg
dv frqvwdqwv/ dqg wklqjv wkdw fkdqjh rq d idvwhu wlph vfdoh zloo eh prghohg dv
kdsshqlqj lqvwdqwdqhrxvo|1 Iru lqvwdqfh/ lq wkh ghvfulswlrq ri wkh prwlrq ri d
erxqflqj edoo lw zrxog eh txlwh dffhswdeoh lq pdq| fdvhv wr prgho wkh lpsdfwv
dv lqvwdqwdqhrxv> wkh ghvfulswlrq ri d ghfrpsuhvvlrq dqg d ghfrpsuhvvlrq skdvh
ri wkh edoo zrxog lq idfw eh dugxrxv dqg rqh zrxog suhihu wr dyrlg lw li lw lv qrw
vwulfwo| qhhghg1 Dv d frqvhtxhqfh/ rqh zloo kdyh wr dffhsw d fhuwdlq glvfrqwlqxlw|
lq wkh prgho1 Vlpxodwlrq odqjxdjhv vxfk dv DFVO kdyh r�huhg ixqfwlrqdolw| iru
lqfrusrudwlqj vxfk glvfrqwlqxlwlhv iurp wkh yhu| ehjlqqlqj1 Dv dq h{dpsoh ri
d pruh uhfhqw h�ruw/ wkh srsxodu vlpxodwlrq wrro Vlpxolqn wkdw jrhv zlwk wkh
Pdwode hqylurqphqw kdv ehhq h{sdqghg zlwk d �rzjudsk xwlolw| wkdw lv lqwhqghg
wr doorz wkh xvhu wr nhhs wudfn ri glvfuhwh vwdwh fkdqjhv1 Lq wkh ghvljq ri wkh
remhfw0rulhqwhg sk|vlfdo prgholqj odqjxdjh Prgholfd ^43` wkhuh kdv ehhq vshfldo
dwwhqwlrq wrzdugv surshu kdqgolqj ri prgh vzlwfkhv1

Uhsuhvhqwdwlrq/ dqdo|vlv/ dqg ghvljq ri k|eulg v|vwhpv duh doo duhdv zklfk
duh lq dq hduo| vwdjh ri ghyhorsphqw1 Dv wkh duhd fryhuhg e| wkh whup _k|eulg
v|vwhpv% lv yhu| odujh lqghhg/ lw lv olnho| wkdw qr xqlirup dssurdfk zloo eh vxf0
fhvvixo iru doo dssolfdwlrqv dqg wkdw gl�huhqw phwkrgrorjlhv zloo eh ghyhorshg
lq gl�huhqw vxeduhdv/ xvlqj dgglwlrqdo vwuxfwxuh wkdw lv dydlodeoh lq wkhvh hqyl0
urqphqwv1 Frqfhuqlqj uhsuhvhqwdwlrq/ dxwrpdwd0edvhg prghov +qrw vxusulvlqjo|
pdlqo| sursrvhg e| frpsxwhu vflhqwlvwv, kdyh ehhq srsxodu> htxdwlrq0edvhg
prghov zrxog eh forvhu wr wkh vwdqgdug sdudgljp ri frqwuro wkhru| dqg duh lq
sulqflsoh mxvw dv dphqdeoh wr sdudooho frpsrvlwlrq/ wkh nh| wr frpedwlqj frp0
soh{lw|1 K|eulg v|vwhpv suhvhqw d fkdoohqjh wr ehkdylrudo wkhru| dv ghyhorshg
e| Mdq Zloohpv dqg frzrunhuv/ ehfdxvh wkh wlph d{lv lv sxqfwxdwhg e| hyhqwv
lq d zd| wkdw lv lq jhqhudo gl�huhqw iru gl�huhqw wudmhfwrulhv ri wkh vdph v|v0
whp/ lq frqwudvw wr wkh dvvxpswlrq lq vwdqgdug ehkdylrudo wkhru| wkdw wkh wlph
d{lv lv wkh vdph iru doo wudmhfwrulhv1 Lw lv h{shfwhg wkdw vxfk gl�fxowlhv fdq eh
ryhufrph/ wkrxjk1 Pruh lpsruwdqw lv wkh hpskdvlv sodfhg e| Zloohpv rq wkh
prgholqj ri frpsoh{ v|vwhpv e| lqwhufrqqhfwlqj prghov ri vxev|vwhpv/ dqg wkh
uroh ri v|vwhp wkhru| lq wklv1 Lw lv suhflvho| wklv qrwlrq ri _lqwhufrqqhfwlrq%
ru _sdudooho frpsrvlwlrq% zklfk lv olnho| wr sod| d fuxfldo uroh lq wkh vwxg| ri
frpsoh{ k|eulg v|vwhpv1

Zh uhihu wkh uhdghu wr wkh iruwkfrplqj errn ^53` iru d pxfk pruh h{whqvlyh
glvfxvvlrq ri k|eulg v|vwhpv1 Lq ghdolqj zlwk wklv vxemhfw duhd/ v|vwhpv wkhr0
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ulvwv pxvw kdyh dq rxwzdug rulhqwdwlrq1 Wkh| vkrxog orrn wr frpsxwhu vflhqfh
iru zd|v ri kdqgolqj frpsoh{lw| dqg iru prwlydwlqj txhvwlrqv vxfk dv vdihw|/ lq
dgglwlrq wr wkh wudglwlrqdo shuirupdqfh fulwhuld ri v|vwhpv dqg frqwuro wkhru|
olnh vwdelolw|1 Exw wkh| vkrxog dovr orrn wr rshudwlrqv uhvhdufk iru h{whqvlyh
nqrzohgjh derxw v|vwhpv ri lqhtxdolwlhv/ wr dssolhg phfkdqlfv dqg flufxlw vlp0
xodwlrq iru wkh frqvwuxfwlrq ri odujh prghov lqfrusrudwlqj prgh vzlwfkhv/ dqg
wr lqgxvwuldo frqwuro iru wulhg dqg whvwhg phwkrgv ri ghvljqlqj frqwuro vfkhphv
edvhg rq vzlwfklqj1 Zh eholhyh wkdw prghuq v|vwhpv dqg frqwuro wkhru| r�huv
dq h{fhoohqw edfnjurxqg wr gr doo ri wklv1

� �L?|hL* Lu U�@Lt

Lq wkh 4<;; VLDP Uhsruw ^46`/ Frqwuro ri Fkdrv lv olvwhg dv rqh ri wkh _rwkhu
uhvhdufk rssruwxqlwlhv% wkdw lv/ rqh ri wkh

qhz rssruwxqlwlhv lq zklfk wkh frqqhfwlrqv wr wkh h{lvwlqj wkhru|
duh qrw �upo| hvwdeolvkhg1 Krzhyhu/ wkh lpsruwdqfh ri wkhvh wrslfv
lqglfdwh wkdw wkh dssursuldwh pdwkhpdwlfdo ghyhorsphqwv ri qhz
frqwuro sdudgljpv vkrxog rffxu1

Orrnlqj edfn dw wkh uhfhqw klvwru| ri wkh frqwuro ri fkdrv �hog/ lw lv zruwk
qrwlqj wkdw wkh uhsruw ^46` phqwlrqv dprqj vshfxodwlyh lghdv +$, wzr lqwhuhvwlqj
gluhfwlrqv/ qdpho| frqwuro lq wkh ylflqlw| ri elixufdwlrq srlqwv/ dqg vwhhulqj
wrzdugv d fkdrwlf uhjlph1 Lqghhg/ wkh odvw ghfdgh kdv vkrzq d wuhphqgrxv
dfwlylw| lq wkh frqwuro ri fkdrv �hog> vhh h1 j1 wkh eleolrjudsk| ri Fkhq ^:` ru
wkh h{whqvlyh olvw ri uhihuhqfhv lq ^;`/ zlwk ryhu :33 uhihuhqfhv ghdolqj zlwk
ydulrxv dvshfwv ri fkdrv frqwuro1 Krzhyhu/ d odujh pdmrulw| ri wkhvh sdshuv duh
qrw zlwklq wkh wudglwlrqdo frqwuro olwhudwxuh exw duh prvwo| sxeolvkhg lq gl�huhqw
duhdv vxfk dv sk|vlfv/ g|qdplfdo v|vwhpv wkhru|/ dqg flufxlw dqg frppxqlfdwlrq
wkhru|1 Dowkrxjk wkhuh kdyh ehhq vrph yhu| fohdu lghdv ri h{sorlwlqj wkh frqwuro
ri elixufdwlrqv shuvshfwlyh/ zlwk vrph surplvlqj dssolfdwlrqv/ vhh h1j1 ^55`/
prvw ri wkh fkdrv frqwuro olwhudwxuh lghqwl�hv wkh sdshu ^4<` dv d euhdnwkurxjk
lq wkh �hog1 Lq wklv sdshu/ zklfk dsshduhg lq wkh Sk|vlfdo Uhylhz Ohwwhuv/
Rww/ Juherjl/ dqg \runh ghyhorshg zkdw lv odwhu riwhq uhihuuhg wr dv wkh RJ\
phwkrg1 Wkh lqwhuhvwhg uhdghu lv uhihuuhg wr wkh sdshu/ ru wkh pruh uhfhqw
dffrxqw ^47`/ iru d ghwdlohg h{srvlwlrq ri wkh RJ\ phwkrg1

Edvlfdoo|/ wkh phwkrg fdq eh xqghuvwrrg dv iroorzv1 Jlyhq d qrqolqhdu g|0
qdplfv wkdw iru vrph qrplqdo sdudphwhu ydoxh h{klelwv fkdrwlf +frpsoh{, g|0
qdplfv/ wkh jrdo lv wr gluhfw wkh v|vwhp wudmhfwrulhv wrzdugv vrph shulrglf ruelw
lqvlgh wkh fkdrwlf dwwudfwru1 Wkh RJ\ phwkrg wkhq vxjjhvwv wr olqhdul}h wkh
qrplqdo g|qdplfv derxw wkh ghvluhg wudmhfwru| dqg wr xvh d vlpsoh olqhdu frq0
wuroohu rqfh wkh wudmhfwrulhv jhw vx�flhqwo| forvh wr wkh ghvluhg wudmhfwru| �
zklfk hyhqwxdoo| zloo kdsshq vlqfh rqh lv ghdolqj zlwk d jrdo wudmhfwru| ehorqj0
lqj wr d +fkdrwlf, dwwudfwru1 Ehvlghv vrph vxewoh vkruwfrplqjv ri wkh phwkrgro0
rj| +h1 j1 wkh wlph ghshqghqw qdwxuh ri wkh olqhdul}dwlrq/ dqg wkh orfdo ydolglw|
ri wkh ihhgedfn, ixuwkhu lpsuryhphqwv/ yduldqwv/ dqg shukdsv prvw lpsruwdqwo|/
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qxphurxv dssolfdwlrqv ri wkh RJ\ phwkrg kdyh ehhq uhsruwhg1 Vhh ^;` iru d
uhfhqw dffrxqw rq wklv1

Dowkrxjk vrph ri wkh dssolfdwlrqv iruhvhhq lq wkh sk|vlfv dqg frppxql0
fdwlrqv olwhudwxuh duh iru wkh prphqw pdlqo| ri d vshfxodwlyh fkdudfwhu wkhuh
duh euhdwkwdnlqj dwwhpswv lq elrphglfdo hqjlqhhulqj ri xvlqj wkh RJ\ phwkrg1
Rqh h{dpsoh ri wklv w|sh ghdov zlwk wdfnolqj fdugldf duuk|wkpld1 Wkh edvlf lghd
lq wklv fdvh lv wkdw lq qrupdo flufxpvwdqfhv/ wkh dprxqw ri lqwudfhooxodu Fd lv
f|folfdoo| lqfuhdvhg dqg ghfuhdvhg dv lq d v|vwhp ri frxsohg rvfloodwruv/ dqg pd|
uhvhpeoh vrph nlqg ri fkdrwlf ehkdylru1 Wkh f|folfdo fkdqjhv lq wkh dprxqw ri
lqwhufhooxodu Fd duh fdxvhg e| wkh khduw +duuk|wkprjhqlf, phfkdqlvp1 Wkhuh
duh hphujlqj lghdv wr frqwuro +zlwk vrph dgydqfhg sdfhpdnhu, wkh fkdrwlf du0
uk|wkpld1 Dqrwkhu/ hduolhu fdvh zkhuh fkdrv � ru ehwwhu frpsoh{ g|qdplfv
� lv xvhg iru frqwuro lq uhdolw|/ frqfhuqv wkh vwhhulqj zlwk olwwoh hqhuj| ri d
vsdfhfudiw/ xvlqj jhrvwdwlrqdu| ruelwv ri hduwk dqg prrq/ wr hqfrxqwhu d frphw
diwhu d ploolrqv ri plohv orqj wudyho> vhh ^44`1 Wkh uhdghu zloo qrwlfh wkdw wklv
zrun/ shuiruphg e| QDVD xvlqj h{whqvlyh frpsxwhu uhvrxufhv/ suhfhghg wkh
dsshdudqfh ri wkh RJ\ sdshu dqg zdv hyhq hduolhu wkdq wkh VLDP uhsruw1

Dv phqwlrqhg ehiruh/ prvw ri wkh frqwuro ri fkdrv olwhudwxuh lv dw wkh pr0
phqw rxwvlgh wkh vwdqgdug v|vwhpv dqg frqwuro olwhudwxuh1 Lq idfw/ rqh frxog
dujxh wkdw pdq| ri wkh fkdrv frqwuro sdshuv wkdw kdyh dsshduhg lq wkh sk|vlfv
olwhudwxuh zrxog kdyh ehhq uhfhlyhg yhu| fulwlfdoo| lq rxu �hog1 Lq d vhqvh/ lq
pdq| ri wkhvh sdshuv/ wkh hpskdvlv lv pruh rq lghdv dqg looxvwudwlrqv � erwk
vlpxodwlrqv dqg h{shulphqwv � wkdq rq dgydqfhg frqwuro1 Qhyhuwkhohvv wkhvh
sdshuv ghdo zlwk +v|vwhpv dqg, frqwuro/ dqg wkh v|vwhpv dqg frqwuro frppxqlw|
vr idu kdv kdugo| frqwulexwhg lq wklv gluhfwlrq1 Ghvslwh wkh wlpho| lpsxovh ri wkh
uhsruw ^46` wkh frqwuro frppxqlw| dsshduv wr kdyh odujho| qhjohfwhg wkh fkdrv
frqwuro duhd1 Wklv lv wkh pruh uhpdundeoh vlqfh lq frqwuro ri fkdrv rqh wulhv wr
h{sorlw fkdudfwhulvwlfv ri wkh xqghuo|lqj g|qdplfv/ dq lghd zklfk lv surplqhqwo|
suhvhqw lq wrgd|*v v|vwhpv dqg frqwuro wkhru|1 Dssduhqwo|/ fkdrv vr idu kdv
ehhq wrr glvwlqfw � dqg gl�fxow � iru prvw ri wkh uhvhdufkhuv lq rxu �hog$ Rq
wkh rwkhu kdqg/ lw lv fohdu wkdw vwloo pxfk uhpdlqv wr eh grqh lq wkh zlgh duhd
ri fkdrv frqwuro1 Rqh pd| yhu| zhoo dujxh wkdw v|vwhpv dqg frqwuro surylghv
dq h{fhoohqw edvlv iru vwxg|lqj pdq| ri fkdoohqjlqj wrslfv lq fkdrv frqwuro1 Lq
wklv uhjdug rqh fdq frqvlghu/ vhh iru lqvwdqfh ^;`/ +frqwuroohg, v|qfkurql}dwlrq/
ghod|hg ihhgedfn frqwuro/ fkdrv frqwuro lq glvwulexwhg v|vwhpv/ fkdrv v|qfkur0
ql}dwlrq edvhg frppxqlfdwlrq dqg vr rq1 Doo wkhvh vxemhfwv frqwdlq d zhdowk
ri gl�fxow dqg fkdoohqjlqj txhvwlrqv wr eh vroyhg/ e| xv$

e �@|�i4@|�Ut Lu 6�?@?Ui

Wkhuh lv d eulhi uhpdun lq wkh VLDP uhsruw ^46` zklfk lqyroyhv dssolfdwlrqv lq
wkh duhd ri �qdqfh1 Rqh ri wkh sdudjudskv lq wkh vhfwlrq rq vwrfkdvwlf frqwuro
uhdgv=

Sureohpv ri g|qdplf ghflvlrq0pdnlqj xqghu xqfhuwdlqw| lq pdq0
djhphqw vflhqfh dqg hfrqrplfv frqwlqxh wr surylgh lqwhuhvwlqj uh0
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vhdufk wrslfv lq vwrfkdvwlf frqwuro1 Wkh srsxodulw| ri wkh Eodfn0
Vfkrohv prgho iru sulflqj ri vwrfn rswlrqv kdv ohg wr pxfk lqwhuhvw
lq vwrfkdvwlf frqwuro dqg rswlpdo vwrsslqj prghov lq �qdqfldo hfr0
qrplfv1 Rwkhu duhdv ri dssolfdwlrq lqfoxgh k|gurorj| dqg �vkhu|
pdqdjhphqw1

Wkh Wkuhh Ghfdghv yroxph kdv d frqwulexwlrq e| Pdqiuhg Ghlvwohu rq lghqwl�0
fdwlrq zlwk dssolfdwlrqv wr hfrqrphwulfv/ exw qr vshfl�f frqqhfwlrq lv pdgh wr
�qdqfh1 Lq wkh vxuyh| frqgxfwhg iru HMF/ qrqh ri wkh uhvsrqghqwv +qrw hyhq
Pdun Gdylv, phqwlrqv pdwkhpdwlfdo �qdqfh dv d vrxufh iru rshq sureohpv ru
fkdoohqjhv1 Dssduhqwo| wkh vxemhfw zdv frqvlghuhg wr eh wrr idu dzd| iurp
wudglwlrqdo frqwuro1

Qhyhuwkhohvv/ lw lv srvvleoh wr orrn dw wkh wkhru| ri sulflqj dqg khgjlqj ri
�qdqfldo ghulydwlyhv dv frqwuro wkhru| zlwk d wzlvw1 Wkh revhuydwlrq wkdw sruw0
irolr frpsrvlwlrq pd| eh orrnhg dw dv d vwrfkdvwlf rswlpdo frqwuro sureohp lv
fhuwdlqo| qrw qhz> lq idfw wkh dssolfdwlrq ri g|qdplf surjudpplqj phwkrgv
wr sruwirolr sureohpv lv dprqj wkh fodvvlfdo frqwulexwlrqv ri Urehuw F1 Phu0
wrq wr prghuq �qdqfh1 Krzhyhu/ wkh nh| srlqw ri wkh Eodfn0Vfkrohv wkhru| ri
rswlrq sulflqj lv qrw vr pxfk rswlpl}dwlrq/ exw udwkhu zkdw pljkw eh fdoohg
htxdol}dwlrq1 Dv lq wkh rswlpdo frqwuro fdvh/ wkhuh lv d frvw ixqfwlrqdo gh�qhg
rq wudmhfwrulhv ri d fhuwdlq g|qdplfdo v|vwhp dqg wkhuh lv d frqwuro ixqfwlrq/
exw wkh xqghuo|lqj g|qdplfdo v|vwhp lv lqghwhuplqlvwlf +wkhuh duh pdq| vwdwh
wudmhfwrulhv hyhq zkhq wkh lqlwldo frqglwlrq dqg wkh frqwuro vwudwhj| duh �{hg,
dqg wkh sxusrvh ri frqwuro lv qrw wr rswlpl}h wkh frvw exw udwkhu wr holplqdwh
wkh yduldwlrq ri wkh frvw ryhu gl�huhqw wudmhfwrulhv1 Wkh frqvwdqw frvw/ li lw fdq
eh dfklhyhg/ jlyhv wkh sulfh ri wkh rswlrq1

Wkh vhwwlqj ghvfulehg deryh lv fhuwdlqo| gl�huhqw iurp zkdw lv xvxdoo| frqvlg0
huhg lq frqwuro wkhru|1 Dovr wkh wudmhfwrulhv wkdw duh ehlqj xvhg pd| orrn udwkhu
xqidploldu1 Lw lv lq idfw hvvhqwldo wkdw wkh wkhru| lv edvhg rq kljko| luuhjxodu
vwdwh wudmhfwrulhv lq rughu wr surgxfh uhvxowv wkdw duh pruh ru ohvv lq dffrugdqfh
zlwk wkh revhuyhg uhdolw|1 Wkh vwdqgdug vhwwlqj xvhg lq prghuq �qdqfldo wkhru|
pdnhv xvh ri vwrfkdvwlf gl�huhqwldo htxdwlrqv/ exw lw kdv ehhq vkrzq wkdw wklv
lv qrw vwulfwo| qhfhvvdu| ^5`1 Rqh pd| vwduw iurp d froohfwlrq ri ghwhuplqlvwlf
wudmhfwrulhv +d ehkdylru/ rqh pljkw vd|,/ exw wr jhw lqwhuhvwlqj uhvxowv wkhvh qhhg
wr eh qrzkhuh gl�huhqwldeoh ixqfwlrqv dqg vr wkh fruuhvsrqglqj ehkdylruv duh
qrw olnho| fdqglgdwhv iru ghvfulswlrq e| ruglqdu| gl�huhqwldo htxdwlrqv1

Lq vslwh ri wkhvh vxevwdqwldo gl�huhqfhv/ wkhuh duh dovr vrph lqwhuhvwlqj sdu0
doohov ehwzhhq prghuq �qdqfh dqg frqwuro wkhru|1 Dv prghuq �qdqfldo wkhru|
lv pdwxulqj wkhvh sdudoohov dfwxdoo| ehfrph pruh ylvleoh1 Wudglwlrqdoo| pxfk
hpskdvlv lq �qdqfh kdv ehhq sodfhg rq wkh sulflqj ri ghulydwlyh surgxfwv1 Dv
lw kdsshqv/ wkh sulflqj sureohp pd| eh vroyhg zlwkrxw h{solflw frqvlghudwlrq
ri dq| frqwuro vwudwhj| e| lqwurgxflqj d vxlwdeoh phdvxuh rq wkh froohfwlrq ri
srvvleoh wudmhfwrulhv ri wkh xqghuo|lqj dvvhw> wkh sulfh fdq eh frpsxwhg dv dq h{0
shfwhg ydoxh zlwk uhvshfw wr wklv phdvxuh1 Rqh fdq wkhq ghulyh d fruuhvsrqglqj
frqwuro vwudwhj| +wkh vr0fdoohg _ghowd khgjh%, iurp wkh sulfh dv d ixqfwlrq ri wkh
wlph dqg ri wkh sulfh ri wkh xqghuo|lqj dvvhw1 Wkh ghowd vwudwhj| wkhruhwlfdoo|
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dfklhyhv wkh vwdwhg frqwuro sxusrvh ri htxdo frvwv dorqj doo wudmhfwrulhv1
Wkhuh duh vrph sudfwlfdo sureohpv lqyroyhg lq wkh lpsohphqwdwlrq ri wkh

ghowd vwudwhj|/ dulvlqj iurp wudqvdfwlrq frvwv dqg srvvleoh odfn ri oltxlglw|1 Pruh
ixqgdphqwdoo| krzhyhu/ wkh vwdqgdug wkhru| lv edvhg sxuho| rq vrph jlyhq qrp0
lqdo prgho zklfk lv wdnhq wr uhsuhvhqw uhdolw| h{dfwo|1 Wr d frqwuro wkhrulvw wklv
lvvxh lv ri frxuvh doo wrr idploldu1 Ilqdqfldo ulvn pdqdjhuv duh dovr zhoo dzduh ri
zkdw lq wkh exvlqhvv lv riwhq fdoohg _prgho ulvn%1 Zkhuhdv wkh wkhru| ri sulflqj
ri �qdqfldo surgxfwv kdv uhdfkhg d kljk ghjuhh ri vrsklvwlfdwlrq/ wkh wkhru|
ri urexvw khgjlqj lv lq dq hduo| vwdjh ri ghyhorsphqw1 Frqwuro wkhrulvwv pd|
zhoo wdnh wkhlu fkdqfhv khuh1 Lq dgglwlrq/ wkhuh duh d qxpehu ri rwkhu lvvxhv
lq �qdqfh zklfk pljkw eh iuxlwixoo| dwwdfnhg e| v|vwhp wkhrulvwv/ iru lqvwdqfh
uhodwlqj wr �owhulqj dqg lghqwl�fdwlrq1

D �L?U*�t�L?t

Lq irxu ghfdghv/ v|vwhpv dqg frqwuro wkhru| kdv pdwxuhg lqwr d zhoo0gh�qhg
pdwkhpdwlfdo glvflsolqh uhsuhvhqwlqj d odujh erg| ri nqrzohgjh1 Orrnlqj lqwr
wkh ixwxuh/ lw vhhpv wkdw wkh �hog zloo ehqh�w iurp d pruh rxwzdug rulhqwdwlrq
zklfk zloo lqfuhdvh lwv ylvlelolw|1 E| lwv qdwxuh dv d jhqhulf glvflsolqh/ v|vwhpv
wkhru| kdv wkh srwhqwldo ri sod|lqj d uroh lq pdq| duhdv ri vflhqfh dqg hqjlqhhu0
lqj1 Krzhyhu/ wklv srwhqwldo zloo qrw eh xvhg dxwrpdwlfdoo|> v|vwhpv wkhru| kdv
wr suryh lwv ydoxh lq hyhu| vlqjoh fdvh dqhz/ dqg iru wklv wkh vshfl�f qdwxuh ri
hdfk sduwlfxodu dssolfdwlrq duhd kdv gxho| wr eh wdnhq lqwr dffrxqw1

Lq wklv sdshu/ zh kdyh eulh�| glvfxvvhg wkuhh uhvhdufk duhdv zkhuh zh ihho
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SkG wkhvlv/ Ghsw1 ri Pdwk1/ Sulqfhwrq Xqly/ 4<851
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