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Frpsxwdwlrqdo Phdvxuhv

ri Lqirupdwlrq Jdlq dqg Uhlqirufhphqw

lq Lqihuhqfh Surfhvvhv

Mrvh Khuqdqgh}0Rudoor
Ghs1 gh Vlvwhphv Lqirupãwlfv l Frpsxwdflö/
Xqlyhuvlwdw Srolwëfqlfd gh Ydoëqfld/
Fdpð gh Yhud/ v2q/ H079355 Ydoëqfld +Vsdlq,
Hpdlo= mrudoorCgvlf1xsy1hv

Uhdvrqlqj lv pxfk pruh wkdq wkhruhp sury0
lqj/ pxfk pruh wkdq lqgxfwlyh jhqhudolvdwlrq dqg
pxfk pruh wkdq degxfwlrq/ dqdorj| dqg rwkhu sdu0
wldo lqihuhqfh surfhvvhv1 Dqg lw lv pxfk pruh wkdq
wkh vxp ri doo ri wkhp1 Li zh fdq frpelqh frqvlv0
whqwo| dqg sur�wdeo| gl�huhqw lqihuhqfh surfhvvhv/
zh zloo hqodujh wkh srzhu dqg dssolfdwlrqv ri wkh
vhsdudwh dgydqfhv lq gl�huhqw �hogv ri orjlf/ sklorv0
rsk| ri vflhqfh/ duwl�fldo lqwhooljhqfh/ dxwrpdwhg
uhdvrqlqj dqg pdfklqh ohduqlqj wkdw kdyh wdnhq
sodfh lq wkh odvw kdoi ri wkh [[wk fhqwxu|1 Wklv
zrxog doorz wkdw wkh surjuhvv lq wkhvh gl�huhqw du0
hdv zrxog eh dssolhg wr pdnh lqwhooljhqw v|vwhpv/
fdsdeoh ri dftxlulqj dqg ghulylqj qhz nqrzohgjh1
Wklv wkhvlv lqwurgxfhv vhyhudo hydoxdwlrq phd0

vxuhv zklfk duh dssolfdeoh/ lq d frqvlvwhqw dqg
h�hfwlyh zd|/ wr gl�huhqw lqihuhqfh surfhvvhv1 Lq
sduwlfxodu/ wkhvh phdvxuhv duh hvwdeolvkhg wkurxjk
wzr pdlq wrrov= wkh wkhru| ri Nroprjrury frp0
soh{lw| iru wkh gh�qlwlrq ri h{solflw lqirupdwlrq
jdlq dqg wkh wkhru| ri uhlqirufhphqw iru sursd0
jdwlqj lq d txdqwlwdwlyh zd| wkh fhuwdlqw| ru frq0
�updwlrq ghjuhh ri ghgxfwlyh dqg lqgxfwlyh sur0
fhvvhv1 Erwk wrrov duh qrw +vwulfwo|, vhpdqwlfdo/ dqg
lw lv suhflvho| wklv idfw zklfk doorzv wkh phdvxuh0
phqw ri gl�huhqw glphqvlrqv zklfk kdyh qrw ehhq
wdfnohg vxffhvvixoo| wr gdwh zlwk sxuho| vhpdqwl0
fdo dssurdfkhv= lqirupdwlyhqhvv/ sodxvlelolw|/ cfrq0
vlolhqfh*/ lqwhqvlrqdolw|/ lqwhooljlelolw| dqg xwlolw|1
Wkh �uvw sduw ri wklv zrun lv edvhg rq wkh idfw

wkdw surfhvvhv wkdw duh dssduhqwo| vr xqolnh dv lq0
gxfwlrq dqg ghgxfwlrq fdq eh h{sodlqhg lq d frp0
sxwdwlrqdo iudphzrun dv lqihuhqfh surfhvvhv wkdw

erwk jhqhudwh dq rxwsxw iurp dq lqsxw1 Reyl0
rxvo|/ wkh| pxvw revhuyh gl�huhqw fulwhuld ru uh0
vwulfwlrqv/ zklfk kdyh ehhq zlgho| vwxglhg lq skl0
orvrsk| ri vflhqfh dqg pdwkhpdwlfdo orjlf/ uhvshf0
wlyho|1 Lq wklv frpsxwdwlrqdo iudphzrun/ erwk sur0
fhvvhv duh uhjdughg dv qrq0rpqlvflhqw surfhvvhv/
l1h1/ uhvrxufh0ghpdqglqj surfhvvhv1 Ohylq*v yduldqw
ri Nroprjrury Frpsoh{lw|/ zklfk zhljkv wkh dg0
glwlrqdo dprxqw ri lqirupdwlrq dqg frpsxwdwlrqdo
wlph zklfk lv uhtxluhg wr vroyh d sureohp/ lv xvhg
wr gh�qh d vlqjoh jdlq phdvxuh ri dq| lqihuhqfh
vwhs ru surfhvv1
Wkh ohdglqj uhvxowv duh rewdlqhg e| dsso|lqj wkh

jdlq phdvxuh lq dq htxdoo| foduli|lqj dqg xqli|lqj
zd| wr erwk lqgxfwlyh dqg ghgxfwlyh surfhvvhv1 Lq
wkh fdvh ri lqgxfwlrq/ wkh lqirupdwlrq jdlq uhsuh0
vhqwv krz lqirupdwlyh wkh k|srwkhvlv lv zlwk uh0
vshfw wr wkh revhuydwlrqv/ lq Srsshu*v vhqvh/ dqg
lw lv frpsduhg zlwk rwkhu hydoxdwlrq fulwhuld iru
lqgxfwlrq/ pdlqo| vlpsolflw|1 Lq wkh fdvh ri ghgxf0
wlrq/ lqirupdwlrq jdlq dovr uhsuhvhqwv krz pxfk
lqirupdwlyh wkh frqfoxvlrq lv iurp wkh suhplvhv/
zklfk hvwdeolvkhv d jhqhulf phdvxuh ri wkh jdlq re0
wdlqhg zkhqhyhu dq h{solflw nqrzohgjh lv h{wudfwhg
iurp dq lpsolflw nqrzohgjh1 Lq idfw/ wklv uhsuhvhqwv
d jhqhudolvdwlrq ri Klqwlnnd*v qrwlrqv ri vxuidfh
dqg ghswk lqirupdwlrq iru �uvw0rughu orjlf1
Dsduw iurp lwv xqli|lqj dqg h{sodqdwru| srzhu/

wkh phdvxuh ri lqirupdwlrq jdlq zklfk lv suh0
vhqwhg/ dowkrxjk frpsxwdeoh/ lv/ dv h{shfwhg/ frp0
sxwdwlrqdoo| lqwudfwdeoh/ dqg lw lv qrw gluhfwo| ds0
solfdeoh wr frqfuhwh v|vwhpv1 Dffruglqjo|/ d pruh
h!flhqw dqg ghwdlohg phdvxuh lv lqwurgxfhg/ edvhg
rq wkh uhlqirufhphqw ru xvh ri wkh frpsrqhqwv ri
dq lqgxfwlyh wkhru| ru d{lrpdwlf v|vwhp1 Uhlq0
irufhphqw uhsuhvhqwv d phdvxuh ri wkh frq�upd0
wlrq ri d wkhru|/ zklfk lqfoxghv wkh sursdjdwlrq ri
frq�updwlrq e| ghgxfwlyh dqg lqgxfwlyh lqihuhqfh
+wkxv jlylqj d phdvxuh ri xwlolw| ru sodxvlelolw|/
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wrr,1 Pruhryhu/ uhlqirufhphqw lv hdv| wr frpsxwh
dqg lw lv srvlwlyho| uhodwhg wr lqirupdwlrq jdlq1
Dqrwkhu frqqhfwlrq lv hvwdeolvkhg ehwzhhq wkh

lghd ri lpsolflwqhvv dqg wkh qrwlrq ri lqwhqvlrqdolw|
ri d ghvfulswlrq1 Lw lv vkrzq qrw rqo| wkdw h{whq0
vlrqdo gh�qlwlrqv kdyh qr jdlq dw doo exw dovr wkdw
lqwhqvlrqdo gh�qlwlrqv/ wkhvh xqghuvwrrg dv gh�ql0
wlrqv zlwkrxw h{fhswlrqv/ kdyh d juhdw suredelolw|
ri vkrzlqj d kljk lqirupdwlrq jdlq1 Pruhryhu/ wkh
wkhru| ri lqwhqvlrqdolw| doorzv wkh irupdolvdwlrq ri
wkh lghd ri frpsuhkhqvlrq/ dqg khosv wr pdnh wkh
gl�huhqfh ehwzhhq ghvfulswlyh lqgxfwlrq dqg h{0
sodqdwru| lqgxfwlrq/ wkh odwwhu uhtxlulqj wkdw doo
wkh hylghqfh vkrxog eh cfrqfloldwhg* e| wkh wkhru|/
e| dyrlglqj h{whqvlrqdo sdwfkhv1
Wkh suhylrxv phdvxuhv duh sduwlfxodulvhg iru orj0

lfdo wkhrulhv dqg duh frpsduhg zlwk rwkhu phd0
vxuhv lq wkh olwhudwxuh/ hvshfldoo| wkh Plqlpxp Gh0
vfulswlrq Ohqjwk +PGO, sulqflsoh1 Lw lv vkrzq wkdw
wkh phdvxuh ri uhlqirufhphqw lv pruh ghwdlohg dqg
frpsuhkhqvlyh1 Ixuwkhupruh/ lw vroyhv wkh sure0
ohpv ri lqgxfwlrq iru �qlwh dqg udqgrp hylghqfhv/
zkhuh wkh PGO sulqflsoh vxjjhvwv wkh hylghqfh lw0
vhoi dqg/ frqvhtxhqwo|/ qrwklqj lv ohduqw1
Wkh qrq0rpqlvflhqw ylhz ri lqihuhqfh surfhvvhv

pdnhv lw srvvleoh wr uhodwh wkh frpsxwdwlrqdo fd0
sdelolw| ri d udwlrqdo djhqw zlwk vhyhudo lqihuhqfh
sureohpv1 Pruh suhflvho|/ wkh gl!fxow| ri dq lq0
vwdqfh +ru sureohp, fdq eh gh�qhg lq whupv ri wkh
lqirupdwlrq jdlq iurp wkh sureohp wr wkh vrox0
wlrq dqg wkh lqwulqvlf frpsoh{lw| ri wkh vroxwlrq1
D frpsuhkhqvlrq whvw lv wkhq ghylvhg/ dqg fruuh0
odwhv/ dw wkh vljkw ri uhvxowv/ zlwk fodvvlfdo sv|0
fkrphwulf whvwv/ uhsuhvhqwlqj d irupdo dqg qrq0
dqwkursrprusklf dowhuqdwlyh wr wkh Wxulqj whvw1
Ilqdoo|/ vhyhudo dssolfdwlrqv ri lqirupdwlrq jdlq

dqg uhlqirufhphqw duh vkrzq iru rwkhu lqihuhqfh
surfhvvhv vxfk dv degxfwlrq ru dqdorj|/ dqg pdq|
rwkhuv duh vnhwfkhg iru duwl�fldo lqwhooljhqfh dqg
frpsxwhu vflhqfh= udwlrqdo djhqwv zlwk olplwhg uh0
vrxufhv/ nqrzohgjh0edvhg v|vwhpv/ dqg nqrzohgjh
glvfryhu| lq gdwdedvhv1
Lq d yhu| vxfflqw zd|/ wkh pdlq frqwulexwlrqv ri

wklv wkhvlv duh=
41 D phdvxuh ri wlph0ljqrulqj lqirupdwlrq jdlq

Y +{m|, zklfk uhsuhvhqwv wkh ghjuhh ri lqiru0
pdwlrq ri { zklfk lv lpsolflwo| lq |1 D qhz hi0
ihfwlyh phdvxuh ri frpsxwdwlrqdo lqirupdwlrq
jdlq J+{m|, zklfk phdvxuhv wkh sursruwlrq
ri { zklfk lv h{solflwo| ri |1

51 Uhsuhvhqwdwlrq jdlq/ uhsuhvhqwdwlrqdo rswl0
pdolw| phdvxuhv dqg d jhqhudo qrwlrq ri vlp0
sol�fdwlrq duh dovr gh�qhg iurp frpsxwd0
wlrqdo lqirupdwlrq jdlq1

61 D qhz phdvxuh ri uhlqirufhphqw wkdw ehkdyhv
dssursuldwho| dv d ghwdlohg phdvxuh ri frq�u0
pdwlrq iru gl�huhqw lqihuhqfh surfhvvhv vxfk
dv lqgxfwlrq/ degxfwlrq/ dqdorj| dqg ghgxf0
wlrq1

71 Jdlq dqg uhlqirufhphqw dfw dv d cshuihfw
whdp* wr glvfhuq zklfk uxohv vkrxog eh ohiw
h{solflwo| lq wkh uhsuhvhqwdwlrq ri d wkhru|1

81 Wkh lghd ri lqwhqvlrqdolw| lv irupdolvhg lq
whupv ri dyrlgdqfh ri h{fhswlrqv/ wkhvh vhhq
dv h{whqvlrqdo +qrq0ydolgdwhg, sduwv1

91 Dq h{sodqdwru| yduldqw ri Nroprjrury Frp0
soh{lw| doorzv wr gh�qh dq h{sodqdwru| frxq0
whusduw wr wkh PGO sulqflsoh1

:1 D qrq0dqwkursrprusklf whvw ri lqwhooljhqfh/
edvhg rq frpsxwdwlrqdo dqg lqirupdwlrq0
wkhruhwlf qrwlrqv/ fdq hqwdlo dq lpsruwdqw dg0
ydqfh lq wkh hydoxdwlrq ri DL surjuhvv1

Dowkrxjk wkh pdlq phdvxuhphqwv/ frpsxwdwlrqdo
lqirupdwlrq jdlq/ uhlqirufhphqw dqg lqwhqvlrqdo0
lw|/ duh gh�qhg lqghshqghqwo|/ wkh| +dorqh ru frp0
elqhg, duh xvhixo wr irupdolvh dqg ehwwhu frp0
suhkhqg gl�huhqw frqfhswv zklfk kdyh ehhq wud0
glwlrqdoo| udwkhu dpeljxrxv= qryhow|/ h{solflwqhvv
2 lpsolflwqhvv/ lqirupdwlyhqhvv/ vxusulvh/ lqwhuhvw0
lqjqhvv/ frpsuhkhqvlelolw|/ frqvlolhqfh/ xwlolw|/ xq0
txhvwlrqdelolw|/ 111
Doo lq doo/ wkh prvw lpsruwdqw uhvxow ri wklv zrun

lv dq rshudwlyh fodul�fdwlrq ri wkh uhodwlrqvkls eh0
wzhhq wkh qrwlrqv ri lqihuhqfh/ h�ruw/ lqirupdwlrq
dqg frq�updwlrq1 Dv d frqfoxvlrq/ wkh ylhz ri
lqgxfwlrq dqg ghgxfwlrq dv lqyhuvh surfhvvhv lq
whupv ri lqirupdwlrq jdlq lv gh�qlwlyho| glvplvvhg
iru qrq0rpqlvflhqw v|vwhpv dqg iru djhqwv zlwk
olplwhg0uhvrxufhv/ kxpdq ehlqjv dqg frpsxwhuv lq0
foxghg dprqj wkhp1

Dgylvru
Udidho Ehqh|wr0Wruuhv

Ghsduwphqw ri Orjlf dqg Sklorvrsk| ri Vflhqfh
Xqlyhuvlwdw gh Ydohqfld

Wkh frpsohwh glvvhuwdwlrq lq Hqjolvk lv dydlodeoh
dw kwws=22zzz1gvlf1xsy1hv2�mrudoor2whvl2


