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Wklv sdshu jlyhv dq lqwurgxfwlrq wr frpsxwdeoh jhqhudo htxloleulxp

+FJH, prghov1 Wkh sdshu irfxvhv rq vwdwlf FJH0prghov 0 krz wkh| duh
frqvwuxfwhg/ fdoleudwhg dqg xvhg iru srolf| hydoxdwlrq1 Wkh sdshu dovr
eulh | suhvhqwv wkh kdqgixo ri prghov wkdw dw suhvhqw duh ehlqj xvhg ru duh
xqghu ghyhorsphqw lq Ghqpdun1 Lw lv dovr glvfxvvhg krz wkh phwkrg gl�huv
iurp wudglwlrqdo pdfurhfrqrphwulf prghov/ dv zhoo dv wkh surv dqg frqv ri
wkh dssurdfk1

1

1

1

1

1

�Wdn wlo Oduv Kddjhq Shghuvhq/ Shwhu Wulhu rj Pduwlq E1 Nqxgvhq iud DJO0prghojuxsshq/
vdpw Qlhov Nohlv Iuhghulnvhq iud HSUX iru nrqvwuxnwlyh nrpphqwduhu1 Hqgylghuh vndo ghw
qéyqhv dw duwlnohq e|jjhu sè hw divqlw l plq vwruh rsjdyh sè srolwvwxglhw/ rj ghu vndo l ghqqh
iruelqghovh uhwwhv hq wdn wlo plq yhmohghu Kdqv Nhlglqj1 Hyhqwxhooh ihmo vwèu grj iru hjhq uhjqlqj1
H0pdlo ?wzsCgvw1gnA1



41 Lqwurgxnwlrq

Irupèohw phg ghqqh duwlnho hu dw jlyh hq irukrogvylv nruw lqwurgxnwlrq wlo Frp0
sxwdeoh Jhqhudo Htxloleulxp +FJH, prghoohu41 L ghq hnvlvwhuhqgh olwwhudwxu hu ghu
qhpolj hw vwruw vsulqj phoohp gh phjhw iè lqwurgxfhuhqgh whnvwhu5 rj ghq dnwxhooh
iruvnqlqj sè rpuèghw1 Kdu pdq grj iûuvw iruvwèhw gh sulqflsshu rj ghq iuhp0
jdqjvpègh ghu dqyhqghv l vlpsoh FJH0prghoohu/ kdu pdq jrgh fkdqfhu iru dw iè
xge|wwh di q|huh iruvnqlqjvduwlnohu1 Hqgylghuh jlyhu duwlnohq hw kxuwljw ryhueoln
ryhu ghq dnwxhooh gdqvnh iruvnqlqj sè rpuèghw1

4141 Kydg hu FJH0prghoohuB

Vdjw phg iè rug hu FJH0prghoohulqj hq phwrgh/ kyru pdq dqyhqghu ghq devwudnwh
Zdoudvldqvnh oljhyéjwvwhrul/ vrp ghq nhqghv iud Duurz0Gheuhx prghoohq/ wlo dw
odyh uhdolvwlvnh prghoohu di �uljwljh� ûnrqrplhu1 Prghoohuqh ndq ehwudjwhv vrp
qxphulvnh prgvw|nnhu wlo gh wudglwlrqhooh dqdo|wlvn oûvwh jhqhuhooh oljhyéjwvprg0
hoohu/ rj ehwhjqhv ghuiru di qrjoh vrp �wkhru| zlwk qxpehuv�1 Dqdo|wlvn oûvwh
jhqhuhooh oljhyéjwvprghoohu hu jhqqhp èuhqh eohyhw ehq|wwhw wlo dqdo|vhu di vndw0
whlqflghqv/ wrogvdwvhu p1y1 Ghu hu grj ghw sureohp/ dw kylv prghoohuqh eolyhu vwûuuh
hqg 5 irueuxjhuh2vhnwruhu2odqgh hu gh lplgohuwlg hqwhq xpxoljh hoohu xkèqgwhuoljh
dw oûvh dqdo|wlvn> 0 phq phg qxphulvnh phwrghu hu ghw lplgohuwlg pxoljw dw ehuhjqh
oûvqlqjhu sè vhoy phjhw vwruh prghoohu1 Qx hu vwruh prghoohu lnnh l vlj vhoy qrjhq
xehwlqjhw irugho 0 phq gh wloodghu vwûuuh ghwdomhulqjvjudg rj nrpsohnvlwhw rj jûu
ghw pxoljw dw dqdo|vhuh pdqjh ihhg0edfn h�hnwhu sè vdpph wlg1

Sè surgxnwlrqvvlghq hu prghoohuqh l hq ylv iruvwdqg hq ylghuhxgylnolqj di wud0
glwlrqho Lqsxw0Rxwsxw dqdo|vh1 Phq kyru surgxnwlrq l hq LR0prgho �qghu vwhg
yhg dqyhqghovh di Ohrqwlhi0whnqrorjl +gyv1 lqsxwv dqyhqghv l idvw irukrog,/ wloodghu
FJH0prghoohu iruvnhoolj judg di vxevwlwxwlrq phoohp lqsxwv/ rj vèohghv éqguhv
surgxfhqwhuqhv lqsxwhiwhuvsûujvho l wdnw phg idnwrusulvhuqh1 Sè irueuxjhuvlghq
wdjhv xgjdqjvsxqnw l gh �végydqoljh� dwrplvwlvnh q|wwhpdnvlphuhqgh irueuxjhuh1
Hqgholj hu ghu l prghoohuqh w|slvn hq r�hqwolj vhnwru/ ghu rpirughohu lqgnrpvw yld
vndwwhu rj dqyhqghu hq gho di surgxnwlrqhq wlo r�hqwoljw nrqvxp1 Kylv prghoohuqh
hu èeqh hu ghu hqgylghuh ehkry iru dw vshfl�fhuh uhodwlrqhuqh wlo xgodqghw/ gyv1
lp0 rj hnvsruw1

Kyrugdq dgvnloohu FJH0prghoohu vlj iud dqguh w|shu qdwlrqdoûnrqrplvnh pr0
ghoohuB Ghwwh vsûujvpèo ndq lnnh ehvyduhv phg hq wlgoûv gh�qlwlrq/ irugl rpuèghw

4Sè hqjhovn kdu prghoohuqh wr qdyqh/ qhpolj Frpsxwdeoh Jhqhudo Htxloleulxp prghov +FJH,
rj Dssolhg Jhqhudo Htxloleulxp prghov +DJH, 0 ghwwh hu sè gdqvn eohyhw ryhuvdw phg Dqyhqgwh
Jhqhuhooh Oljhyéjwvprghoohu +DJO,1 L ghw iûojhqgh idvwkroghv ghq hqjhovnh ehwhjqhovh FJH1

5Ghu �qghv 6 eûjhu ghu ndq dqehidohv vrp jhqhuho lqwurgxnwlrq/ qhpolj Jlqvexujk rj Nh|}hu
+4<<:,/ Vkryhq rj Zkdooh|+4<<5, vdpw Gl{rq hw1 do1 +4<<5,1
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khoh wlghq hu xqghu xgylnolqj1 Hqgylghuh ndq ghq hnvlvwhuhqgh prghonxowxu sè
hq gho sxqnwhu rsghohv l vnrohu/ ghu kdu iruvnhooljw v|q sè/ kyrugdq wlqjhqh vndo
jûuhv1 Xdqvhw glvvh iruehkrog hu ghu grj hq uénnh sxqnwhu/ ghu hu nhqghwhjqhqgh
iru FJH0prghoohu/ kyrudi gh yljwljvwh hu=

414141 Jhqhuho rj lnnh sduwlho oljhyéjw

Iru ghw iûuvwh ehvnéiwljhu prghoohuqh vlj phg jhqhuho oljhyéjw l prgvéwqlqj wlo
sduwlhooh prghoohu1 Ehjjh phwrghu kdu eègh irughoh rj xohpshu> ghw rswlpdoh ydoj
di wlojdqjvylqnho dikéqjhu di ghw sureohp/ ghu vndo dqdo|vhuhv1

414151 Zdoudvldqvn jhqhuhow oljhyéjwv vhwxs

Hw dqghw nhqghwhjq yhg FJH0prghoohu hu/ dw gh wdjhu xgjdqjvsxqnw l ghq nodv0
vlvnh Duurz0Gheuhx +D0G, prgho1 Phuh suéflvw ylo yl khu dqyhqgh xgwu|nnhw
rp ghw vhw0xs/ ghu hu ehvnuhyhw l Duurz rj Kdkq +4<:4, rj vrp hu nhqghwhjqhw
yhg= hw dqwdo irueuxjhuh/ ghu dooh kdu hq lqlwldo idnwruxguxvwqlqj vdpw hq q|w0
whixqnwlrq/ kylonhw jûu ghw pxoljw dw ehuhjqh irueuxjhuqhv hiwhuvsûujvhovixqnwlrq1
Irueuxjhuqhv hiwhuvsûujvhovixqnwlrqhu hu nrqwlqxhuwh/ krprjhqh di 3*wh judg l sulv0
huqh +gyv1 lqjhq shqjhlooxvlrq, vdpw rsi|oghu Zdoudv ory +ûnrqrplhq ryhukroghu
iru dooh sulvhu vlq djjuhjhuhgh exgjhwehwlqjhovh,1 Irueuxjhuqh véojhu ghuhv lql0
wldouhvvrxufhu wlo surgxfhqwhuqh/ ghu surgxfhuhu gh jrghu vrp irueuxjhuqh hiwhu0
vsûujhu/ xqghu dqyhqghovh di hq whnqrorjl ghu xgylvhu lnnh0vwljhqgh vndoddindvw1
Ylunvrpkhghuqhv sur�w hu olqhéuw krprjhq l sulvhuqh +gyv1 hq irugreolqj di dooh
sulvhu ylo irugreoh ghq qrplqhooh sur�w,1

414161 Irukroghw phoohp ûnrqrplvn frqwud vwdwlvwlvn whrul

Ghw wuhglh yévhqwoljh nhqghwhjq hu eodqglqjvirukroghw phoohp ûnrqrplvn0 rj vwd0
wlvwlvn whrul l prghoohuqh1 Srsxoéuw vdjw ehvwèu FJH0prghoohu di D

S
ûnrqrplvn

whrul rj �

S
vwdwlvwlvn whrul/ kyrulprg pdnurûnrqrphwulvnh prghoohu riwh oéjjhu vwru

rj dijûuhqgh yéjw sè hpslul1 L FJH0prghoohu hu pdq lnnh wloiuhgv/ phg plqguh
dooh vdpphqkéqjh ndq xgohghv l whruhwlvnh prghoohu/ kyru ghu wdjhv xgjdqjvsxqnw
l pdnvlphuhqgh dgiéug iud djhqwhuqh1 Vdjw sè hq dqghq pègh vndo dgiéug0
voljqlqjhuqh l prghoohq l pdwhpdwlvn iruvwdqg yéuh oûvqlqjhu wlo hw pdnvlphu0
lqjvsureohp/ ghu kdu hq iruqxiwlj iruwronqlqj iru ghq sèjéoghqgh djhqw1

L pdnurûnrqrphwulvnh prghoohu ylo pdq ghulprg oéjjh phuh yéjw sè/ kyruylgw
gdwd xqghuvwûwwhu hqv prgho1 L ghqqh vdpphqkéqj hu ghw khow ohjlwlpw dw éqg0
uh sè ghw whruhwlvnh xgjdqjvsxqnw/ kylv pdq ièu hq ehguh wlosdvqlqj wlo gdwd61

6Ghwwh hu khow qûgyhqgljw/ gd gh odqjwvljwvuhodwlrqhu vrp ghq ûnrqrplvnh whrul vrp uhjho
xgwdohu vlj rp/ riwh sè nruwhuh vljw �wylqjhv l nqé� di i1hnv1 hnvrjhqh fkrfn rj lqvwlwxwlrqhooh
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Kyruylgw hq prgho �hu jrg� dijûuhv khu rjvè xgiud hq uénnh vwuhqjh vwdwlvwlvnh
nulwhulhu/ rj lnnh dohqh xgiud kyruylgw prghoohqv oljqlqjhu 0 xg iud hq whruhwlvn
v|qvylqnho 0 hu yhoehjuxqghgh1 Sureohphw phg ghqqh wlojdqj hu/ dw pdq ndq
nrpph wlo dw vwè phg hq hvwlphuhw oljqlqj ghu jlyhu hw iruqhpw ��w�/ phq kyru
ghw ndq yéuh vyéuw dw jlyh qrjhq sodxvleho irunodulqj sè kyruiru prghoohq hu jrg1

Prghoohuqhv prgwdjholjkhg ryhu iru Oxfdv0nulwlnnhq looxvwuhuhu w|gholjw ghqqh
iruvnho1 Srlqwhq l Oxfdv0nulwlnnhq hu qhwrs/ dw pdq xgiud hw ûnrqrplvn whruhwlvn
v|qvsxqnw/ ndq vwlooh vsûujvpèovwhjq yhg kyruylgw sdudphwhuvwdelolwhw l ûnrqrph0
wulvnh prghoohu dowlg hu hq ûqvnyéuglj hjhqvnde/ lghw hw uhjlphvnliw ndq iè gh
hvwlphuhgh sdudphwuh wlo dw éqguh vlj +vh Shghuvhq/ 4<<:,1 Gh hqhvwh ûnrqrphwulvn
hvwlphuhgh sdudphwuh ghu dqyhqghv l FJH0prghoohu hu whnqlvnh nrh!flhqwhu/ vdpw
sdudphwuh l q|wwhixqnwlrqhq +�g|eh� sdudphwuh,1 Glvvh sdudphwuh hu hu iul iru
sureohphu phg iruyhqwqlqjvgdqqhovh/ kyruiru prghoohuqh eolyhu lppxqh ryhuiru
Oxfdv0nulwlnnhq +wlo jhqjéog hu phwrghq l plqguh judg ixqghuhw l hpslul,1

414171 Dqyhqgwh prghoohu

Hw imhugh yévhqwoljw sxqnw yhg prghoohuqh hu/ dw gh hu dqyhqgwh l prgvéwqlqj wlo
gh uhqh whruhwlvnh prghoohu1 Iruvnhoohq looxvwuhuhv �qw l v|qhw sè hnvlvwhqvehylvhw
iru oljhyéjw l DG0prghoohq1 Whruhwlnhuh vwloohu vlj wliuhgv phg/ dw ghw ndq ehylvhv
dw ghu hnvlvwhuhu hq oljhyéjw 0 ghw ehnuéiwhu qhpolj dw ghw rsvwloohgh v|vwhp hu
nrqvlvwhqw +hq l vlj vhoy jdqvnh yévhqwolj srlqwh,1 Phq yl ylo lnnh vwlooh rv wloiuhgv
phg dw oljhyéjwhq hnvlvwhuhu 0 yl ylo rjvè ehvwhpph ghq1 Phg dqguh rug hu ghu
euxj iru hw nrqvwuxnwlyw ehylv iru hnvlvwhqvhq di oljhyéjw1 Ghwwh ehylv eohy odyhw di
Vfdui l 4<9:/ rj ghw ydu idnwlvn ghw ghu vè vpèw jdy vwduwvvnxgghw wlo FJH0prghoohu
+Vfdui/ 4<:6,71 Lqgwlo plgwhq di 4<;3*huqh jln xgylnolqjhq grj uhodwlyw odqjvrpw
rj phwrghuqh eohy nxq dqyhqgw di qrjoh iè slrqhuhu1 Ghwwh vn|oghv sulpéuw/ dw
phwrghuqh wlo dw ehuhjqh oljhyéjwh l vwûuuh v|vwhphu ydu jdqvnh uhvvrxufhnuéyhqgh
sè gdwlghqv frpsxwhuh1

Prghoohuqh dqyhqghv riwh l vlwxdwlrqhu/ kyru pdq lnnh phg whruhwlvnh prghoohu
ndq dijûuh h�hnwhuqh di hq jlyhq srolwln1 Ghwwh ndq vn|oghv/ dw ghu l whruhwlvnh prg0
hoohu hu prgvdwuhwwhgh h�hnwhu/ rj nrqnoxvlrqhuqh ghuiru hu xnoduh1 Hqgylghuh vnhu
ghw riwh/ dw whrulhq rp vhfrqg0ehvw +Olsvh| rj Odqfdvwhu/ 4<89, jûu vlj jéoghqgh1
Srlqwhq l vhfrqg0ehvw hu srsxoéuw vdjw/ dw kylv pdq vdpphqoljqhu wr vlwxdwlrqhu

irudqgulqjhu1 Kylv pdq l ghqqh vlwxdwlrq lnnh lqgiûuhu g|qdplvn wlosdvqlqj +vrp wlw hu whruhwlvn
dg krf, ylo hq wlgvuénnhûnrqrphwulvn prgho riwh eolyh xeuxjholj1

7L 4<93 rsvwloohgh ghq qruvnh ûnrqrp Ohli Mrkdqvhq ghq iûuvwh hpslulvn edvhuhgh dqyhqgwh
jhqhuhooh oljhyéjwvprgho1 Kdqv oûvqlqjvphwrgh/ ghu ehvwrg l dw wrwdogl�huhqwlhuh rj ghuyhg olq0
hdulvhuh oljqlqjvv|vwhphw/ ydu grj lnnh xsureohpdwlvn1 Phwrghq hu vhqhuh eohyhw ylghuhxgylnohw
rj xgjmrugh sè hw wlgvsxqnw u|judghq l ghq vwruh dxvwudovnh RUDQL0prgho1 Vh Gl{rq hw do1
+4<;5, rj Shduvrq +4<<6,1
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ghu hu lqrswlpdoh/ ndq pdq lnnh voxwwh dw mr  huh rswlpdolwhwvehwlqjhovhu ghu hu
rsi|ogw/ ghv �qéuphuh� hu yl sè rswlpdolwhw1

414181 Yhoiéugvdqdo|vhu

Hw vlgvwh nhqghwhjq yhg FJH0prghoohu hu/ dw pdq lnnh eorw xguhjqhu hw srol0
wlnhnvshulphqwv nrqvhnyhqvhu iru gluhnwh revhuyhueduh vwûuuhovhu vrp i1hnv irueuxj/
surgxnwlrq/ sulvhu rj duehmgvoûvkhg1 Ghw hu wlooljh pxoljw dw ehuhjqh kyhp ghu
ylqghu rj kyhp ghu wdehu yhg hw jlyhqw srolwlnhnvshulphqw1 Kylv hq jlyhq srolwln
eègh kdu ylqghuh rj wdehuh/ ndq yl wlooljh ehuhjqh rp ghq vdpohgh yhoiéugvjhylqvw
hu srvlwly/ rj vèohghv rp ghw hu pxoljw iru ylqghuqh dw ghoh ghuhv jhylqvw phg
wdehuqh +rpirughow i1hnv1 yld vndwwhu,/ iru khuyhg dw rsqè hq Sduhwr0iruehgulqj 0
phuh khurp vhqhuh1

51 Dqyhqghovhu

Ghwwh divqlw ehvnulyhu iruvnhooljh dqyhqghovhu di FJH0prghoohu/ phg irnxv sè
gdqvnh prghoohu rj dnwxho gdqvn iruvnqlqj sè rpuèghw81 Hq fhqwudo vrqgulqj l
FJH0prghoohu hu kyruylgw djhqwhuqh vwèu ryhuiru hw vwdwlvn hoohu hw lqwhuwhpsrudow
rswlphulqjvsureohp 0 yl ylo khu ehwhjqh gh wr w|shu kky1 vwdwlvnh rj g|qdplvnh
prghoohu1

5141 Vwdwlvnh prghoohu

Gh vwdwlvnh prghoohu hu dijmruw l  huwdo1 Ghwwh vn|oghv sulpéuw dw gh kdu  huh èu
sè edjhq rj phwrghq ghuiru hu phuh jhqqhpduehmghw1 Hqgylghuh hu ghqqh w|sh
prghoohu qhpphuh dw kdyh phg dw jûuh 0 vèyho dqdo|wlvn vrp ehuhjqlqjvpévvljw1
Ghw hu pxoljw dw guhmh ylvvh vwdwlvnh prghoohu l hq uhwqlqj/ vè pdq ndq xgiûuh
vlpxodwlrqhu ghu phg jrg ylomh ndq ndoghv �g|qdplvnh�/ grj xghq dw ghu hu wdoh
rp lqwhuwhpsrudo rswlphulqj1 Ghqqh w|sh g|qdpln hu grj riwh whruhwlvn dg0krf/
rj khu ylo glvvh prghoohu eolyh khquhjqhw vrp vwdwlvnh rj lnnh g|qdplvnh91

8Ghq iruvnqlqj ghu suévhqwhuhv l ghw iûojhqgh hu l ylvvh wloiéogh phjhw q|/ kyruiru prghoohuqh
ndq kdyh éqguhw vlj vlghq ghwwh eohy vnuhyhw1 Ghq lqwhuhvvhuhgh oévhu khqylvhv ghuiru wlo dw
nrqvxowhuh iruidwwhuqh hoohu gh dqjlyqh dguhvvhu sè lqwhuqhwwhw1

9Ghq rpwdowh dg0krf g|qdpln ehvwèu riwh l dw vlpxohuh hw iruoûe ryhu wlg/ yhg i1hnv1 dw véwwh
433 vwdwlvnh +40èuv, prghoohu yhg vlghq di klqdqghq rj négh ghp vdpphq yhg hw ndslwdods0
sdudw1 Prghoohuqh hu grj lnnh g|qdplvnh l ghq iruvwdqg/ dw djhqwhuqh iruhwdjhu hq hnvsolflw
lqwhuwhpsrudo rswlphulqj1 Ghw iruhnrpphu ehv|qghuoljw/ dw djhqwhuqh xgylvhu pdnvlphuhqgh
dgiéug l kyhu shulrgh/ phq hu �gxpph� phoohp shulrghuqh> pdq ndq ghuiru phg hq ylv uhw
ehvn|ogh ghw xqghuoljjhqgh udwlrqdolwhwvehjuhe iru dw yéuh lqnrqvlvwhqw1 Ghuiru hu yéuglhq di gh
wlosdvqlqjviruoûe vrp prghoohuqh xgylvhu wylyovrp1
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514141 Duehmgvpdunhgvsrolwln

FJH0prghoohu dqyhqghv riwh wlo eho|vqlqj di h�hnwhuqh di vndwwh0 rj duehmgv0
pdunhgvsrolwln1 Gd pdq l prghoohuqh ndq wdjh kûmgh iru/ kyruohghv ghq hqnhowhv du0
ehmgvxgexg sèylunhv di pdujlqdovndwwhu/ gdjshqjhqhv vwûuuhovh p1p1 hu gh véugh0
ohv yhohjqhgh wlo dqdo|vhu di vwuxnwxusroln sè duehmgvpdunhghw1 L Iuhghulnvhq hw
do1 +4<<8, suévhqwhuhv hq prgho ndoghw Vruwhshu/ ghu dqyhqghv wlo dw dqdo|vhuh
ylunqlqjhuqh sè ehvnéiwljhovh/ irueuxjhuyhoiéug rj gh r�hqwoljh �qdqvhu di hq
vxevlglhulqj di irueuxjhuvhuylfh1 Prghoohqv uhvxowdwhu dikéqjhu/ lnnh ryhuudvn0
hqgh/ di kyruohghv ghw �kylgh� duehmgvpdunhg ixqjhuhu1 Ghq srvlwlyh h�hnw sè
ehvnéiwljhovh rj yhoiéug hu vwûuvw l hq lqlwldo vlwxdwlrq phg kûm xiulyloolj duehmg0
voûvkhg rj wuéj uhdooûq 0 kylv oûqqlqjhuqh ghulprg hu  hnvleoh iruvylqghu glvvh
irughoh qévwhq khow1

514151 FR20prghoohu

Hqgylghuh dqyhqghv FJH0prghoohu k|ssljw wlo dw dqdo|vhuh nrqvhnyhqvhu di hp0
plvlrqvvndwwhu sè FR20xgohgqlqj1 Ghw Ûnrqrplvnh Uègv Vhnuhwduldw kdu eo1d1 wlo
ghwwh irupèo rse|jjhw hq FJH0prgho ndoghw JHVPHF1 Phg prghoohq ehuhjqhv
nrqvhnyhqvhuqh di hq lvrohuhw gdqvn uhgxnwlrq di FR20xgohgqlqjhq sè 58 surfhqw1
Dikéqjlj di kyrugdq prghoohq vshfl�fhuhv/ ehuhjqhv dw gh vdpixqgvûnrqrplvnh
rpnrvwqlqjhu yhg uhgxnwlrqhq wlo hw wde sè 3/:04/8 surfhqw di EQS1 Prghoohq kdu
rjvè yéuhw dqyhqgw wlo dw nydqwl�fhuh ylunqlqjhuqh iru Gdqpdun di hq olehudolvhulqj
di HX*v odqgeuxjvsrolwln1 Vh Iudqgvhq/ Kdqvhq rj Wulhu +4<<8,1

514161 Hukyhuyvsrolwln

Hukyhuyvplqlvwhulhw sèehj|qgwh l 4<<9 xgylnolqjhq di hq FJH0prgho ghu vndo
dqyhqghv wlo dw dqdo|vhuh ylunqlqjhq di hukyhuyvsrolwln1 Prghoohq hu phjhw ghwdo0
mhuhw/ rj dqyhqghu gh phvw ghwdomhuhgh Lqsxw0Rxwsxw wdehoohu +45: vhnwruhu,/ rj
vndo liûojh surmhnwehvnulyhovhq eo1d1 dqyhqghv wlo dqdo|vhu di ûjhw nrqnxuuhqfh/ ole0
hudolvhulqj di iruvnhooljh pdunhghu rj h�hnwhu di FR20dijliwhu1 Prghoohq hu iruhoûelj
vwdwlvn phq ghu duehmghv phg hq g|qdplvn ryhue|jqlqj1 Iruhoûelj kdu duehmghw
lnnh pxqghw xg l qrjoh r!flhooh dqdo|vhu kyru prghoohq dqyhqghv:1

514171 Lqwhuqdwlrqdo kdqgho

Khu euxjhv prghoohuqh kryhgvdjholj wlo dqdo|vh di wr w|shu di sureohpvwloolqjhu/
kyru ghw iûuvwh hu dqdo|vh di pxowlodwhudoh olehudolvhulqjhu/ kylonhw eo1d1 ylo vljh

:Surmhnwhw jèu xqghu qdyqhw �PrelGn�/ rj hu ehvnuhyhw sè lqwhuqhwwhw sè
�kwws=22zzz1jdpv1frp2surmhfwv2gn2prelgn1kwp�1
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nrqvhnyhqvhuqh di Xuxjxd|0uxqghq1 Kduulvrq/ Uxwkhuirug rj Wduu +4<<9, rsvwloohu
hq yhughqvprgho/ kyru ghu lqgjèu 57 uhjlrqhu rj 55 yduhjuxsshu1 Phg hq dqwdjhovh
rp nrqvwdqw vndoddindvw/ ehuhjqhv irughohqh yhg diwdohq sè odqjw vljw wlo <9 pld XV'
shu èu +4<<5 sulvhu,1 Kylv ghw dqwdjhv dw ghu surgxfhuhv phg vwljhqgh vndoddindvw
vwljhu irughohqh wlo 4:4 pld XV' shu èu1

Hq dqghq nodvvlvn sureohpvwloolqj l xghquljvkdqghovwhrul hu dqdo|vhu di uh0
jlrqdoh iulkdqghovdiwdohu rj wrogxqlrqhu vrp i1 hnv1 ghq srwhqwlhooh xgylghovh
di HX prg ûvw1 L Edfk/ Iudqgvhq rj Vwhskhqvhq +4<<:, rsvwloohv hq prgho wlo
dw eho|vh gh Fhqwudohxursélvnh odqghv lqwhjudwlrq phg HX1 Prghoohq lqghkroghu
wlooljh hq ehvnulyhovh di nrqvhnyhqvhuqh iru ghq iéoohv odqgeuxjvsrolwln vdpw HXv
exgjhw1 Ghw ylvhu vlj/ dw gh Fhqwudohxursélvnh odqgh ylo ûjh ghuhv hnvsruw di odqg0
euxjvsurgxnwhu rj HX*v exgjhw ylo vwljh péuneduw1 Vdpwlglj ylvhu ehuhjqlqjhuqh/
dw gh pdnurûnrqrplvnh rpnrvwqlqjhu ylo yéuh vpè1 Ehuhjqlqjhuqh hu iruhwdjhw
sè JWDS prghoohq;/ vrp hu hw joredow FJH0surmhnw/ ghu l Gdqpdun yduhwdjhv di
Vwdwhqv Mrugeuxjv0 rj Ilvnhulûnrqrplvnh Lqvwlwxw +VMIL,<1

5151 G|qdplvnh prghoohu

Hw rsodjw sureohp l gh vwdwlvnh prghoohu ghu hu eohyhw suévhqwhuhw ryhqiru hu dw
wlgvdvshnwhw lnnh hnvlvwhuhu1 Ghq oljhyéjw ghu ehuhjqhv/ iruwronhv w|slvn vrp prg0
hoohqv odqjvljwvoljhyéjw +vwdwlrqéuh wlovwdqg,1 Kyru odqj wlg ghw wdjhu ûnrqrplhq
dw nrpph iud hhq oljhyéjw wlo hq dqghq 0 rj kyrugdq iruoûehw phoohp oljhyéjwhqh
hu 0 vljhu prghoohq lqwhw rp1 Oljhohghv hu ghw sureohpdwlvn/ dw iruvnhooljh yljwljh
ehjuhehu plvwhu ghuhv phqlqj l hq prgho xghq wlgvdvshnw1 I1hnv1 hu ghu lqjhq
juxqg wlo dw vsduh rs +hoohu lqyhvwhuh, 0 ghu hu mr lqjhq �gdj lprujhq� kyru shqjhqh
ndq euxjhv1 Kylv hq vwdwlvn prgho vndo yéuh phqlqjvixog/ ndq ghu xgiud vdpph
ryhuyhmhovhu lnnh yéuh xedodqfh l vwdwhqv �qdqvhu hoohu sè kdqghovedodqfhq p1y1
kylonhw vhoyiûojholj hu qrjoh phjhw vwéunh ehjuéqvqlqjhu dw oéjjh sè prghoohq1

Kyrurp dowlqj hu kdu g|qdplvnh prghoohu phg lqwhuwhpsrudow rswlphuhqgh
djhqwhu klgwlo vsloohw dqghqylrolq lqghq iru FJH�dqdo|vhu1 Ghwwh vn|oghv  huh
idnwruhu/ phq sulpéuw dw prghoohu phg lqwhuwhpsrudow rswlphuhqgh djhqwhu hu
vyéuhuh rj phuh ehuhjqlqjvwxqjh dw oûvh hqg uhqh vwdwlvnh prghoohu1 L gh vhqhuh
èu kdu ghwwh dujxphqw grj plvwhw hq gho di vlq srqgxv/ rj lqwhuhvvhq iru 0 rj
xgylnolqjhq l 0 g|qdplvnh FJH prghoohu kdu yéuhw vwru1 Ghu hu s1w1 wr gdqvnh
g|qdplvnh prghoohu1

;L Khuwho +4<<:, suévhqwhuhv ghq vèndogwh JWDS +Joredo Wudgh Dqdo|vlv Surmhfw, prgho vdpw
wlokûuhqgh gdwdedvh/ oljhvrp erjhq lqghkroghu hq odqj uénnh prghodqyhqghovhu1 Prghoohq hu
ehvnuhyhw sè lqwhuqhwwhw sè �kwws=22zzz1djhfrq1sxugxh1hgx2jwds2�1

<Khuxgryhu uèghu VIML ryhu hq FJH0prgho ghu irfxvhuhu sè mrugeuxjvûnrqrplvnh irukrog/
ndoghw DDJH1 Prghoohq hu sè ylvvh sxqnwhu hq xgylghovh di JHVPHF prghoohq1 Vh
�kwws=22zzz1vm�1gn�1
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515141 HSUX0prghoohq

Ghq iûuvwh gdqvnh g|qdplvnh FJH0prgho ydu ghq vèndogwh HSUX0prgho +Mhqvhq
hw do1/ 4<<9,/ ghu phg lqvsludwlrq l Dxhuedfk rj Nrwolnr� +4<;:, rj Eodqfkdug
+4<;8, hu rse|jjhw rpnulqj djhqwhu/ ghu hnvsolflw rswlphuhu ryhu wlg1 Irueuxjhu0
vlghq l prghoohq ehvwèu di hw dqwdo ryhuodsshqgh jhqhudwlrqhu ghu rswlphuhu ryhu
ghuhv olyviruoûe/ hw duehmgvpdunhg kyru oûqqhq idvwvéwwhv di idjiruhqlqjhu vdpw hw
pdunhg iru eroljhu1 Prghoohq kdu eo1d1 yéuhw euxjw wlo dw dqdo|vhuh ehw|gqlqjhq
di hq véqnqlqj l vndwwhsurjuhvvlrqhq xqghu iruvnhooljh dqwdjhovhu rp duehmgvxg0
exgvhodvwlflwhwhq +Mhqvhq hw do1 4<<7,/ vdpw hq dqdo|vh di vndwwhuhiruphq iud 4<<6
+Odqjh/ Shghuvhq rj Vûuhqvhq +4<<:,,1

515151 GUHDP0prghoohq

Phg lqvsludwlrq l eo1d1 HSUX prghoohq sèehj|qgwh pdq l Gdqpdunv Vwdwlvwln l
4<<: xgylnolqjhq di hq g|qdplvn FJH prgho/ kylonhw hu pxqghw xg l ghq vèndogwh
Gdqlvk Udwlrqdo Hfrqrplf Djhqwv Prgho +GUHDP,431 Prghoohq vndo eo1d1 dq0
yhqghv wlo vwuxnwxudqdo|vhu di duehmgvpdunhg rj oûqgdqqhovh/ xggdqqhovh/ vndwwh0
irukrog vdpw iruvnhooljh dqguh hpqhu ghu yhguûuhu ghq r�hqwoljh vhnwru1 Oljhvrp
l HSUX prghoohq ehvwèu djhqwhuqh di ryhuodsshqgh jhqhudwlrqhu/ kyru kxvkrog0
qlqjhu hu ehvoxwqlqjvhqkhghq1 Phq vrp qrjhw q|w/ ehvwèu kxvkrogqlqjhuqh di
 huh lqglylghu +qhpolj= péqg/ nylqghu rj eûuq, ghu hu vdw vdpphq l nhuqhidplolhu1
Kxvkrogqlqjhuqhv vwûuuhovh ydulhuhu ryhu olyviruoûehw/ lghw eûuq iûghv lqg l kxvkrog0
qlqjhuqh vdpwlglj phg dw kxvkrogqlqjhq eolyhu plqguh sjd1 gûgholjkhg1 Prghoohq
wdjhu vèohghv hnvsolflw khqv|q wlo ghprjud�vnh irukrog/ rj hu ghuiru yhohjqhw wlo dw
dqdo|vhuh sureohphu ghu klguûuhu iud iruvn|gqlqjhuqh l ehironqlqjhqv doghuvvdp0
phqvdwqlqj1 Duehmgvpdunhghw ehvwèu di hq uénnh iruvnhooljh w|shu duehmgvnudiw/
rj oûqqhq sè kyhu w|sh idvwvéwwhv di idjiruhqlqjhu ghu kdu ydulhuhqgh judg di pdjw
l oûqidvwvéwwhovhq1 Oljhvrp l HSUX0prghoohq hu gh vndwwhsrolwlvnh lqvwuxphqwhu
prghoohuhw phjhw ghwdomhuhw1 Lqgwlo ylghuh hu prghoohq nxq eohyhw dqyhqgw wlo hq
dqdo|vh di vndwwhuhiruphq iud 4<<6 +Nqxgvhq hw do/ 4<<:e,1

61 Iuhpjdqjvpèghq l hq FJH0dqdo|vh

Hq vwdwlvn FJH0dqdo|vh iûojhu dowlg hq ehvwhpw iuhpjdqjvpègh/ vrp l ghwwh div0
qlw ylo eolyh jhqqhpjèhw rj hnvhpsol�fhuhw1 Iuhpjdqjvpèghq hu looxvwuhuhw l �jxu
41 Iûuvw nrqvwuxhuhv hw plnurnrqvlvwhqw gdwdpdwhuldoh ndoghw ehqfkpdun gdwd/

43Prghoohqv iûuvwh rj iruhoûeljh yhuvlrq hu ehvnuhyhw l Nqxgvhq hw do1 +4<<:d,1 Sè Lqwhuqhw
dguhvvhq �kwws=22zzz1gvw1gn� hu ghw pxoljw dw khqwh ghqqh prghogrnxphqwdwlrq vdpw iruvnho0
oljh duehmgvsdsluhu11
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lghw ghw dqwdjhv dw ghq ehwudjwhgh ûnrqrpl hu l Zdoudv0oljhyéjw l ehqfkpdun0
èuhw1 Khuhiwhu ndoleuhuhv sdudphwuhqh l ghq rsvwloohgh prgho/ xgiud ehqfkpdun0
oljhyéjwhq1 Qèu prghoohq khuhiwhu hu nruuhnw vshfl�fhuhw/ vndo ehqfkpdunoljhyéjw0
hq iuhpnrpph vrp oûvqlqj wlo prghoohq/ kylv ghu lqwhw srolwlnhnvshulphqw iruhwdjhv
0 pdq vljhu dw prghoohq vndo nxqqh uhsolnhuh ehqfkpdunoljhyéjwhq1 Khuhiwhu ndq
prghoohq euxjhv wlo srolwlndqdo|vhu1 Iru hw jlyhqw hnvshulphqw ndq ghq dowhuqd0
wlyh oljhyéjw iruexqghw phg hnvshulphqwhw ehuhjqhv 0 ndoghw ghq nrqwudidnwlvnh
oljhyéjw +sè hqjhovn= frxqwhuidfwxdo,1 Ghwwh odghu vlj jûuh sè edjjuxqg di prg0
hoohq rj gh ndoleuhuhgh sdudphwuh1 Khuhiwhu vdpphqoljqhv ghq nrqwudidnwlvnh rj
ghq lqlwldoh oljhyéjw 0 ghw hu hq vodjv hpslulvn dqdorj wlo ghq nrpsdudwlyh vwdwlvnh
dqdo|vh vrp nhqghv iud whruhwlvnh prghoohu1
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Iljxu4= Iorzfkduw yhg FJH0prghoohulqj

6141 Plnurnrqvlvwhqwh gdwd

Gh gdwd ghu dqyhqghv l hq FJH0dqdo|vh nrpphu w|slvn iud pdqjh iruvnhooljh
nloghu1 Ghq sulpéuh nlogh hu khu Lqsxw0Rxwsxw +LR, wdehoohu iud qdwlrqdouhjq0
vndehw1 Rso|vqlqjhu rp irueuxjhwv vdpphqvéwqlqj sè xgjliwv0 rj yduhw|shu ndq
khqwhv l irueuxjvxqghuvûjhovhuqh/ ghu hu vwlnsuûyhedvhuhgh vsûujhvnhpdxqghuvûjhovhu1
Khuxgryhu khqwhv vwûuuhovhq di lp0 rj hnvsruw l xghquljvkdqghovvwdwlvwlnnhq/ rso|vqlqjhu
rp vdpphqvéwqlqjhq rj vwûuuhovhq di ghw r�hqwoljh irueuxj l �qdqvoryhq p1y1 Iru
dw gdwd ndq dqyhqghv l ghq ylghuh FJH0dqdo|vh/ vndo gdwd wlosdvvhv 0 gh vndo yéuh
plnurnrqvlvwhqwh1 Ghwwh nrqvlvwhqvnudy ndq rsghohv l wr> 4= vwdwlvwlvn nrqvlvwhqv
rj 5= prgho nrqvlvwhqv1

Yhg vwdwlvwlvn nrqvlvwhqv iruvwèv dw dooh gdwd hu lqge|ughv nrqvlvwhqwh rj dq0
yhqghu vdpph gh�qlwlrqhu rj rsgholqjhu1 Vrp hnvhpsohu sè pdqjhqgh vwdwlvwlvn
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nrqvlvwhqv ndq qéyqhv/ dw gh xgjliwvw|shu ghu dqyhqghv l irueuxjvxqghuvûjhovhuqh/
lnnh hu vdpphqidoghqgh phg ghq pègh irueuxjhw rsghohv sè l LR0wdehoohuqh1

Yhg prgho nrqvlvwhqv sèoéjjhv gdwd |ghuoljhuh nrqvlvwhqvnudy 0 qhpolj dw gh
hu l ryhuhqvvwhpphovh phg ghq prgho gh vndo ehvnulyh1 Vdjw sè hq dqghq pègh
vndo gh oljhyéjwvehwlqjhovhu ghu dqyhqghv l prghoohq/ yéuh rsi|ogw l gh lqggdwd
vrp prghoohq ndoleuhuhv hiwhu1 Nrqvlvwhqvnudyhqh dikéqjhu di/ kylonhq oxnqlqj
vrp ehq|wwhv l prghoohq441 W|slvn vwloohv iûojhqgh nudy wlo hq Zdoudv0oljhyéjw=

4= Xgexg vndo yéuh olj hiwhuvsûujvho
5= Dooh surgxfhqwhu kdu nrqvwdqw vndod0dindvw
6= Dooh djhqwhu ryhukroghu ghuhv exgjhwedodqfh
7= Hnvwhuq edodqfh

Vhoy kylv gdwd hu vwdwlvwlvn nrqvlvwhqwh ehkûyhu glvvh nudy lnnh yéuh rsi|ogw1 L
hq vwdwlvn prgho hu ghw vrp qéyqw vyéuw dw jlyh rsvsdulqj rj lqyhvwhulqjhu qrjhq
iruqxiwlj iruwronqlqj/ lghw ehjjh iéqrphqhu hu uhvxowdw di lqwhuwhpsrudoh ryhuyh0
mhovhu1 Hqgylghuh ylo pdq l hq vlpsho vwdwlvn prgho nuéyh/ dw kdqghovedodqfhq
hoohu ghw r�hqwoljh exgjhw edodqfhuhu/ kylonhw l ylunholjkhghqv yhughq qrupdow nxq
hu rsi|ogw yhg hw wloiéogh1 Prghoohuqh iruwronhu mr ghw odqjh vljw/ rj hw shupd0
qhqw exgjhwxqghuvnxg sè gh r�hqwoljh �qdqvhu hoohu hw shupdqhqw ryhuvnxg sè
ehwdolqjvedodqfhq hu vyéuw dw iruwronh451 Sureohpvwloolqjhu di ghqqh duw ndq nxq
ehkdqgohv wloiuhgvvwloohqgh l hq g|qdplvn prgho1

6151 Ndoleuhulqj

Qèu lqggdwd hu eohyhw jmruw plnurnrqvlvwhqwh46/ vndo prghoohqv sdudphwuh ndol0
euhuhv1 Phwrghq hu olgw ghq vdpph/ vrp qèu pdq l hw i|vlniruvûj ndoleuhuhu hq
iruvûjvrsvwloolqj= yl ûqvnhu dw lqgvwlooh dssdudwxuhw +l ghwwh wloiéogh yruhv prgho,/
vè ghw hu l vwdqg wlo dw ehvwè hq qéuphuh vshfl�fhuhw �odnpxvsuûyh� +l ghwwh wlo0
iéogh uhsolnhuh oljhyéjwhq l ghq ehwudjwhgh ûnrqrpl,1

44Yhg oxnqlqj iruvwèv ghw fhqwudoh sxqnw l prghoohq/ kyru ghw idvwoéjjhv kylonh yduldeoh ghu
vndo yéuh hnvrjhqh rj hqgrjhqh1 I1hnv1 ndq pdq sè duehmgvpdunhghw kdyh hq qhrnodvvlvn
oxnqlqj/ kylonhw ylo vljh fohduhqgh pdunhghu +rj ghuphg lqjhq xiulyloolj duehmgvoûvkhg,/ hoohu hq
nh|qhvldqvn oxnqlqj/ l kylonhq sulvhuqh hu wuéjh +kylonhw eègh ndq jlyh pdqjohqgh ehvnéiwljhovh
rj phgiûuh ryhuehvnéiwljhovh,1 Dqguh rpuèghu kyru oxnqlqjhq hu fhqwudo/ hu i1hnv1 l vdpvsloohw
phg xgodqghw/ ghq r�hqwoljh vhnwruv exgjhwuhvwulnwlrq/ hoohu kèqgwhulqjhq di lqyhvwhulqjhu rj
rsvsdulqj1

45Hw shupdqhqw xqghuvnxg sè kdqghovedodqfhq/ ndq i1hnv1 iruwronhv vrp hq +qhwwr, ryhuiûuvho
wlo x0odqghqh1 Vsûujvpèohw hu rp ghwwh ehnyhpph iruwronqlqj jlyhu phqlqj l vwdwlrqéu wlovwdqg1

46Ghwwh hu hq wr0wulqv surfhgxuh1 Iûuvw rsvwloohv gdwd l hq Vrfldo Dffrxqwlqj Pdwul{ +VDP,/
vrp ndq rsidwwhv vrp hq xgylghw Lqsxw0Rxwsxw wdeho1 Ghqqh pdwul{ vndo khuhiwhu jûuhv nrqvlv0
whqw +edodqfhuhv,/ kylonhw w|slvn vnhu yhg dqyhqghovh di UDV0phwrghq +vh Edfkdudfk/ 4<:3,1
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L gh oljqlqjhu ghu lqgjèu l hq FJH0prgho/ rswuéghu wr w|shu xehnhqgwh= ydul0
deoh rj sdudphwuh1 Sdudphwuhqh hu gh vwûuuhovhu yl ehvwhpphu l ndoleuhulqjhq1
Sdudphwhuqh ndq ljhq rsghohv l wr w|shu= ndoleuhuhgh sdudphwuh rj hnvrjhqh sdud0
phwuh1 Hjhqwolj ylo yl khovw ndoleuhuh dooh sdudphwuh rj khow xqgjè gh hnvrjhqh
sdudphwuh1 Ghw hu lplgohuwlg lnnh dowlg pxoljw1 Vlwxdwlrqhq hu ghq vdpph/ vrp
kylv pdq kdu hw olqhéuw oljqlqjv|vwhp phg 6 xehnhqgwh rj nxq 5 oljqlqjhu 0 ghw
ndq lnnh oûvhv xghq ylghuh1 Kylv pdq ghulprg hnvrjhqw véwwhu hhq di prghoohqv
yduldeoh wlo hq jlyhq yéugl/ ndq pdq +pèvnh, oûvh oljqlqjvv|vwhphw1 Ilorvr�hq edj
gh hnvrjhqh sdudphwuh hu ghq vdpph 0 kylv yl lnnh vshfl�huhu ghp hnvsolflw/ ndq
yl lnnh nrpph ylghuh$

Ghqqh iuhpjdqjvpègh ndq iruhnrpph xulpholj 0 qèu dow nrpphu wlo dow= kyru0
gdq ndq yl ylgh/ kylonh hnvrjhqh sdudphwhuyéuglhu ghu hu �iruqxiwljh�B Riwh vwèu
yl grj l ghq khogljh vlwxdwlrq/ dw yl kdu hq yhoehjuxqghw iruprgqlqj rp qrjoh
di sdudphwuhqhv yéugl i1hnv1 edvhuhw sè ûnrqrphwulvnh dqdo|vhu1 Kyrugdq yéojhu
yl kylonh sdudphwuh yl hnvrjhqw ûqvnhu dw idvwoéjjhB Khu hu ghu riwh iulw ydoj 0 l
sudnvlv yéojhv grj ghq sdudphwhu yl kdu ghq phvw yhoehjuxqghgh phqlqj rp1

615141 Free0Grxjodv q|wwhixqnwlrqhq

Ghw vlpsohvwh hnvhpsho sè ndoleuhulqj hu vlwxdwlrqhq/ kyru yl kdu hq irueuxjhu
phg hq Free0Grxjodv q|wwhixqnwlrq +FG, di iruphq L�( Ef� '

T
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%k�
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+yduhu hu
ehqéyqw �,1 Kylv irueuxjhuhq kdu hq lqgnrpvw sè � rj q|wwhpdnvlphuhu xqghu
vlq exgjhwehwlqjhovh/ hu ghw yhonhqgw/ dw kdq kdu hiwhuvsûujvhovixqnwlrqhq
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Qrupdow dqyhqghv ryhqvwèhqgh oljqlqj wlo dw ehvwhpph hiwhuvsûujvohq hiwhu %
�

jlyhw
dw yl nhqghu lqgnrpvw/ sulvhu rj dooh k

�

*huqh +ghq qrupdoh dqwdjhovh rp dw k
�

*huqh
vxpphu wlo hhq/ hu �judwlv� l ghq iruvwdqg/ dw ghw lnnh sèylunhu q|wwhixqnwlr0
qhq,1 Xqghu ndoleuhulqjhq dqyhqghv irupohq �rpyhqgw� 0 gyv dw gh xehnhqgwh
hu k

�

*huqh1 Kylv yl i1hnv1 nhqghu dooh sulvhu/ irueuxjhuhqv lqgnrpvw vdpw kdqv
hiwhuvsxujwh péqjghu/ ndq yl uhjqh �edjoéqv� rj ehvwhpph k

�

*huqh1 Ghw vhv/
dw yl yhg ndoleuhulqjhq di hq Free0Grxjodv q|wwhixqnwlrq lnnh kdu ehkry iru dw
idvwoéjjh qrjoh sdudphwuh hnvrjhqw/ kylonhw qhwrs vn|oghv/ dw yl kdu oljhvè pdqjh
xehnhqgwh/ vrp yl kdu yduhu +oljqlqjhu,1

615151 Hnvhpsho 4= Ndoleuhulqj di FG0q|wwhixqnwlrq

Yl revhuyhuhu dw Dnvho yhg vlw ehvûj l sûovhyrjqhq nûehu 7 krwgrjv/ 5
sdulvhuwrdvw rj 5 frodhu/ rj kdqv lqgnrpvw hu 433 nu1 Yl dqwdjhu dw kdq
kdu hq FG0q|wwhixqnwlrq ryhu gh 6 jrghu l ûnrqrplhq1 L ghwwh wloiéogh hu
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kdqv hiwhuvsûujvho hiwhu krwgrjv jlyhw yhg f
�J|_J}r

' k�
U?_&J6r|

R�J|_J}r

1 Kylv yl
revhuyhuhu sulvhq sè krwgrjv wlo 45 nu1 shu vw|n/ ièu yl hhq oljqlqj phg hhq
xehnhqgw/ kylonhw yhg vxevwlwxwlrq jlyhu e ' k�

�ff

�2
/rj vèohghv k� ' fc eH1

Kylv gh ûyuljh sulvhu hu 48 rj 44/ ièv q|wwhixqnwlrqhq

L
�

E�J|_J}rc R@o�reo|J@r|c SJ,@� ' �J|_J}rfceH R@o�reo|J@r|fc�f SJ,@fc22

Vèohghv kdu yl yhg kméos di revhuyhuhgh sulvhu/ péqjghu rj lqgnrpvw nrp0
elqhuhw phg hq dqwdjhovh rp hq vshfl�n ixqnwlrqvirup iru q|wwhixqnwlr0
qhq nxqqhw �divoûuh� sdudphwuhqh l q|wwhixqnwlrqhq471 Nhqgvndehw wlo q|w0
whixqnwlrqhq jlyhu rv pxoljkhg iru dw ehuhjqh/ kyruohghv hw jlyhqw srol0
wlnhnvshulphqw sèylunhu irueuxjhuhqv q|wwhqlyhdx1

615161 FHV0q|wwhixqnwlrqhq

Riwh ylo pdq iruhwuénnh dw dqyhqgh phuh nrpsolfhuhgh q|wwhixqnwlrqhu hqg FG0
ixqnwlrqhq/ wlo dw uhsuévhqwhuh q|wwhixqnwlrqhq1 Ghwwh vn|oghv sulpéuw/ dw FG0
ixqnwlrqhq kdu qrjoh xkhogljh hjhqvndehu/ kyru gh phvw xkhogljh hu/ dw nu|gvsulvh0
odvwlflwhwhq phoohp gh yduhu ghu lqgjèu l ixqnwlrqhq hu 3 +gyv1 Y%

�

*YR
�

' f�/ vdpw
dw lqgnrpvwhodvwlflwhwhuqh hu hhq +kylonhw jûu hnvsdqvlrqvyhmhqh wlo uhwwh olqlhu,1

Hw di gh riwhvw dqyhqgwh dowhuqdwlyhu hu FHV0ixqnwlrqhq/ kyru FHV vwèu iru
Frqvwdqw Hodvwlflw| ri Vxevwlwxwlrq1 Yhg dw lqwurgxfhuh eorw hq hqnhow sdudphwhu
+vxevwlwxwlrqvhodvwlflwhwhq j, ièv hq ixqnwlrq ghu hu phuh  hnvleho/ rj vrp kdu
Free0Grxjodv q|wwhixqnwlrqhq vrp juéqvhwloiéogh1 FHV0ixqnwlrqhq hu jlyhw yhg
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Ghq hnvwud sdudphwhu/ vxevwlwlwlrqvhodvwlflwhwhq j/ xgwu|nnhu judghq kyruphg ydu0
huqh vxevwlwxhuhu klqdqghq1 L irukrog wlo iûu/ vwèu yl qx l ghq vlwxdwlrq/ dw ghu hu
hhq xehnhqgw phuh hqg ghu hu oljqlqjhu1 Yl eolyhu ghuiru qûgw wlo dw vshfl�fhuh hq
di sdudphwuhqh hnvrjhqw1 W|slvn yéojhv j kylonhw vrp uhjho vnhu sè edjjuxqg di
ûnrqrphwulvnh hvwlpdwhu/ edvhuhw sè wlgvuénnhgdwd1

615171 Dqguh ixqnwlrqhooh iruphu

Ghu �qghv hq gho dqguh ixqnwlrqhooh iruphu/ ghu iud wlg wlo dqghq �qghu dqyhqghovh l
FJH0prghoohu1 Irughohq yhg glvvh phuh nrpsolvhuhgh ixqnwlrqhu hu/ dw gh kdu  huh
ûqvnyéugljh hjhqvndehu hqg FHV0ixqnwlrqhq 0 xohpshq hu eorw/ dw gh lqghkroghu

47Pdq ndq glvnxwhuh kyruylgw ghqqh phwrgh hu ulpholj1 Phq vrp ghw ylo eolyh noduw
vhqhuh/ hu ghu l ylvvh vlwxdwlrqhu lqjhq dowhuqdwly iuhpjdqjvpègh1
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hqgqx  huh sdudphwuh ghu vndo vshfl�fhuhv hnvrjhqw1 Hq xsodxvleho hjhqvnde yhg
FHV0ixqnwlrqhq hu i1hnv dw hnvsdqvlrqvyhmhq hu hq uhw olqlh1 Ghwwh irukrog ndq pdq
uhwwh rs sè yhg dw lqwurgxfhuh ghq vèndogwh Vwrqh0Jhdu| q|wwhixqnwlrq/ xqghuwlghq
ndoghw OHV +Olqhdu H{shqglwxuh V|vwhp,1 Xohpshq hu/ dw yl l yéuvwh idog vndo
vshfl�fhuh oljhvè pdqjh sdudphwuh hnvrjhqw/ vrp yl kdu yduhu l prghoohq1

615181 Kyrugdq yéojhv ghq ixqnwlrqhooh irupB

Ghq iuhpjdqjvpègh ghu w|slvn dqyhqghv/ qèu pdq vndo ehvwhpph kylonhq ixqn0
wlrqho irup ghu vndo dqyhqghv l hq FJH0prgho/ hu dw yéojh ghq ixqnwlrq ghu jlyhu
ehgvw pxoljkhg iru dw dqyhqgh sèolgholjh rj fhqwudoh sdudphwhuyéuglhu/ vdpwlglj
phg dw ixqnwlrqhuqh irueolyhu kèqgwhueduh/ vèyho dqdo|wlvn vrp qxphulvn1

6161 Qhvwlqj

Xplgghoeduw ndq ghw v|qhv xiruvwèholjw/ dw FHV0ixqnwlrqhq w|slvn hu ghq phvw
dqyhqgwh ixqnwlrq l FJH0prghoohu 0 qèu dow nrpphu wlo dow hu gh yho lnnh vè yrog0
vrpw  hnvleohB Vyduhw khuwlo hu/ dw gh ndq dqyhqghv  hnvlehow 0 grj lqghqiru
ylvvh juéqvhu1 Vdjhq hu qhpolj ghq/ dw edvdoh ixqnwlrqhooh iruphu vèvrp FHV0
ixqnwlrqhq/ ndq rsvwloohv klhudnlvn/ kydg ghu sè hqjhovn ndoghv qhvwlqj1 Wulfnhw hu
dw yl l vwhghw iru dw rsvwlooh surgxnwlrqvixqnwlrqhq I vrp 8 Egcu�c u2�/ rsvwloohu
ghq l wr wulq/ gyv1 l vwhghw C Egc M Eu�c u2��1 Yl ndq wéqnh rv J vrp hq surgxn0
wlrqvixqnwlrq/ ghu dqyhqghu wuh w|shu lqsxw= ndslwdo +N, vdpw wr w|shu duehmgvnudiw
+u� rj u2,1 Phwrghq hu dowvè dw yl l vwhghw iru dw ehwudjwh ghw vwruh sureohp 0
kyrugdq gh 6 lqsxwv vxevwlwxhuhu klqdqghq l surgxnwlrqhq 0 vhsduhuhu sureohphw
l 5 ghosureohphu/ qhpolj d, kyruohghv gh wr w|shu duehmgvnudiw vxevwlwxhuhu klqdq0
ghq/ rj e, kyruohghv ghqqh nrpelqdwlrq di duehmgvnudiw hu vxevwlwxhuedu l irukrog
wlo ndslwdo1 Iru dw ghwwh ndq odgh vlj jûuh nuéyhv vhsdudelolowhw phoohp N rj O
l surgxnwlrqvixqnwlrqhq/ vyduhqgh wlo dw surgxnwlrqhq hu hq wr0wulqv surfhgxuh1
Iruwronqlqjhq hu/ dw surgxfhqwhq oûvhu vlw sureohp wulqylvw1 Iûuvw ehvoxwwhv kyru0
gdq u� rj u2 nrpelqhuhv rswlpdow 0 rj ixqnwlrqhq M Eu�c u2� jlyhu hw nxqvwljw
lqsxw/ vrp yl ndoghu K +sè hqjhovn ndoghw hw frpsrxqg jrrg,1 Kydg ghq rswlpdoh
nrpelqdwlrq di gh wr w|shu duehmgvnudiw hu/ dikéqjhu di sulvhuqh sè duehmgvnudiw
vdpw vxevwlwxwlrqvhodvwlflwhwhq phoohp w|shuqh di duehmgvnudiw1 L qévwh wulq yéojhu
surgxfhqwhq qx/ kyruohghv ghw nxqvwljh lqsxw M vndo nrpelqhuhv phg g1 Ghqqh
vdpphqyhmqlqj edvhuhv sè sulvhuqh sè gh wr lqsxwv/ vdpw vxevwlwxwlrqvhodvwlflwhwhq
phoohp g rj ghw nxqvwljh lqsxw M1
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616141 Hnvhpsho 5= Ndoleuhulqj di qhvwhg ixqnwlrq

Ehwudjw hq irueuxjhu ghu irueuxjhu 6 yduhu= pdg/ ydqg rj frod/ rj
ghuphg kdu hq q|wwhixqnwlrq di iruphq X+pdg/ ydqg/ frod,1 Dqwdj qx/
dw irueuxjhuhq hu �qévwhq oljhjodg� kyruylgw kdq gulnnhu ydqg hoohu frod 0
gyv1 ydqg rj frod hu qéuh vxevwlwxwwhu1 Sè ghq dqghq vlgh kdu kdq eh0
kry iru hq ylv péqjgh pdg/ rj hq ylv péqjgh gulnnhyduhu +khu= frod hoohu
ydqg,1 Kylv kdqv q|wwhixqnwlrq hu vhsdudeho l pdg rj gulnnhyduhu/ vyduhu
ghwwh wlo dw kdq oûvhu vlw sureohp l wr wulq/ rj iûuvw yéojhu phoohp frod
rj ydqg/ rj vèohghv ehvwhpphu vwûuuhovhq di ghw �nwlyh nrpelqdwlrqvjrgh
ndoghw �gulnnhyduhu�/ rj ghuhiwhu yéojhu kyru pdqjh gulnnhyduhu rj kyru
phjhw pdg kdq ûqvnhu dw nûeh 0 ghwwh hu looxvwuhuhw l �jxu 51

     Mad “Drikkevarer”

VandCola

σ =0,7

U(mad, cola, vand)

Cobb-Douglas

Iljxu 5= Qhvwhg q|wwhixqnwlrq

Odg q|wwhixqnwlrqhq l ghw ûyuh qhvw yéuh hq FHV0ixqnwlrq/ phg hodv0
wlflwhw j@3/: rj ghq qhguh qhvw yéuh hq FG0ixqnwlrq +kylonhw vyduhu wlo
hq vxevwlwxwlrqvhodvwlflwhw sè 4,1 Odg qx � ehwhjqh pdg/ rj ( ehwhjqh
gulnnhyduhu/ rj f

�

rj f
(

ehwhjqh hiwhuvsûujvohq hiwhu glvvh1 Yl ndq qx
vnulyh FHV0q|wwhixqnwlrqhq iru ghw ûyuh qhvw vrp
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L ghw qhguh qhvw yéojhu irueuxjhuhq phoohp frod+F, rj ydqg+Y,/ kylonhw
vnhu phg FG0q|wwhixqnwlrqhq f

(

' fk�
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fkT

T

1 Kylv ghqqh ixqnwlrq vxe0
vwlwxhuhv lqg l L ièv
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Qèu ixqnwlrqhq ndoleuhuhv/ vwduwhu yl qhghiud1 Phg nhqgvnde wlo sulvhuqh
iru frod rj ydqg vdpw gh hiwhuvsxujwh péqjghu/ ndq yl ehuhjqh lqgnrpvwhq/
ghu dqyhqghv wlo gulnnhyduhu vrp�

(

' �
�

f
�

n�
T

f
T

1 Qx hu vlwxdwlrqhq
jdqvnh ghq vdpph vrp ryhqiru/ rj yl ndq ohw ehuhjqh dqghovsdudphwuhqh l
ghw qhguh qhvw l FG0q|wwhixqnwlrqhq +k

�

*huqh,1 Qèu yl kdu ehuhjqhw glvvh
vkduh0sdudphwuh/ ndq yl ohw ehuhjqh sulvhq sè hq hqkhg di ghw �nwlyh jrgh
�gulnnhyduhu�/ f

(

c rj phg nhqgvnde wlo �
(

/ ehuhjqhv ghq hiwhuvsxujwh
péqjgh wlof

(

' �
(

*�
(

� Khuhiwhu iruwvéwwhu ndoleuhulqjhq vrp wlgoljhuh/
lghw yl qx nhqghu sulvhq rj ghq hiwhuvsxujwh péqjgh l ghw qhguh qhvw +�

(

rj f
(

, 0 ghw ûyuh qhvw ndoleuhuhv vrp végydqoljw yhg FHV0ixqnwlrqhu1

L ghq ryhqiru ehvnuhyqh qhvwlqjvwuxnwxu ydu ghw ohw dw jlyh qhvw0vwuxnwxuhq hq
lqwxlwly iruwronqlqj1 Ghw hu lplgohuwlg rjvè pxoljw dw rsvwlooh hq qhvw0vwuxnwxu/ ghu
lnnh xplgghoeduw ndq iruwronhv/ phq vrp vdpohw kdu ghq ûqvnyéugljh hjhqvnde/ dw
ghq wloodghu hq ylonèuolj nrpelqdwlrq di vxevwlwxwlrqvhodvwlflwhwhu phoohp lqsxwv1
L Shuurql rj Uxwkhuirug +4<<8, dqjlyhv hq phwrgh hiwhu kylonhq ? lqsxwv l hq lnnh
vhsdudeho surgxnwlrqvixqnwlrq ghu dooh hu lqge|ughv vxevwlwxhueduh/ ndq xgwu|nnhv
l hq qhvwhg FHV0surgxnwlrqvixqnwlrq phg ? qhvw1

6171 Lpshuihnwlrqhu

Jhqhuhooh oljhyéjwvprghoohu iruelqghv w|slvn phg uhqh qhrnodvvlvnh prghoohu/ gyv1
phg fohduhqgh pdunhghu rj ixognrpphq nrqnxuuhqfh sè dooh pdunhghu1 Ghw hu
lplgohuwlg hq plviruvwèhovh 0 ghw hu eègh pxoljw dw prghoohuh xixognrpphq nrqnxu0
uhqfh rj vwlyh sulvhu l prghoohu kyru ghu hu jhqhuho oljhyéjw1

Ghu hu pdqjh pèghu dw prghoohuh xixognrpphq nrqnxuuhqfh sè1 Hq srs0
xoéu yduldqw hu dw dqwdjh prqrsrolvwlvn nrqnxuuhqfh sè yduhpdunhghw +vh Shghu0
vhq/ 4<<9,1 L ghqqh w|sh prghoohu kdu hq surgxfhqw prqrsro sè hhq yduh 0 phq
ghu hnvlvwhuhu hw vwruw dqwdo dqguh yduhu ghu di irueuxjhuqh rsidwwhv vrp lpshu0
ihnwh vxevwlwxwwhu1 Ghq rswlpdoh dgiéug iru surgxfhqwhq hu l ghqqh vlwxdwlrq dw
xgohgh ghq remhnwlyh hiwhuvsûujvhovnxuyh hiwhu surgxnwhw/ rj yhg sulv0 rj péqjgh
véwwhqgh dgiéug/ dw yéojh ghw sxqnw sè hiwhuvsûujvhovnxuyhq/ kyru sur�wwhq hu
pdnvlpdo1

Duehmgvoûvkhg ndq lqwurgxfhuhv l prghoohuqh sè  huh pèghu1 Ghq phvw vlpsoh
hu dw dqwdjh/ dw irueuxjhuqh kdu q|wwh di iulwlg 0 sè ghqqh pègh ylo uhdooûqqhq
sèylunh duehmgvxgexgghw1 Phg ghwwh vhwxs ylo duehmgvoûvkhg yéuh iulyloolj/ l ghq
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iruvwdqg dw ghu iud irueuxjhuhqv vlgh hu wdoh rp hq diyhmqlqj phoohp iulwlg rj iru0
euxj rj lnnh rp dw irueuxjhuhq hu udwlrqhuhw1 Ghw ndq rjvè wéqnhv dw irueuxjhuqh
lnnh ndq ydulhuh ghuhv duehmgvxgexg nrqwlqxhuw/ phq vndo yéojh i1hnv1 phoohp dw
yéuh kho0 hoohu ghowlgvdqvdw hoohu dw yéuh duehmgvoûv> l ghqqh vlwxdwlrq eolyhu dueh0
mgvxgexghw hw glvnuhw ydoj1 Prghoohu phg glvnuhw ydoj hu ehvnuhyhw l Ekdwwdudl rj
Zkdooh| +4<<:, hoohu Judd dqg rj gh Prrlm +4<<:,1 Xiulyloolj duehmgvoûvkhg ndq
lqwurgxfhuhv yhg dw lqwurgxfhuh lqvwlwxwlrqhu/ ghu véwwhu oûqqlqjhu xqghu dqwdjhovh
di dw duehmgvwdjhuqh kdu pdunhgvpdjw/ i1hnv1 yld hq idjiruhqlqj +Shghuvhq/ 4<<9,1

Pdq ndq qéyqh pdqjh dqguh w|shu lpshuihnwlrqhu/ ghu ndq kèqgwhuhv l FJH0
prghoohu1 Juxqghq wlo dw pdq riwh vhu uhqh qhrnodvvlvnh prghoohu phg ixognrpphq
nrqnxuuhqfh rj kyru dooh pdunhghu fohduhu/ hu dw glvvh prghoohu hu phjhw qhpphuh
dw kdyh phg dw jûuh1 L dqguh wloiéogh hu ghu wdoh rp hq jdppho ydqh 0 l FJH0
prghoohuqhv xqjgrp/ ydu ghw qhrnodvvlvnh vhwxs ghw hqhvwh kèqgwhueduh1 Ghq
uhqh qhrnodvvlvnh prgho hu vwdglj hw yljwljw xgjdqjvsxqnw l duehmghw phg FJH0
prghoohu 0 rp lnnh dqghw vrp hw ehqfkpdun1 Ghq kdu qhpolj ghq irugho/ dw
ghq hu ohw dw ryhuvnxh1 Rj hhq wlqj hu vlnnhuw= kylv pdq lnnh iruvwèu ghq pègh
prghoohq rsiûuhu vlj sè phg qhrnodvvlvnh dqwdjhovhu/ eolyhu ghw lnnh ohwwhuh phg
pdunhgvlpshuihnwlrqhu l prghoohq1

6181 Oûvqlqj di prghoohq

Qèu yl y1k1d1 ghq ryhqiru ehvnuhyqh iuhpjdqjvpègh kdu ièhw ndoleuhuhw dooh sd0
udphwhuh l iûuvwhrughqvehwlqjhovhuqh wlo hiwhuvsûujvhov0 rj surgxnwlrqvixqnwlrq0
huqh/ ndq prghoohq oûvhv qxphulvn1 Yhg hq oûvqlqj wlo prghoohq iruvwèv l ghqqh
iruelqghovh hq �vdpolqj� sulvhu rj péqjghu/ ghu rsi|oghu oljhyéjwvehwlqjhovhuqh
l prghoohq1 Iru dw nrqwuroohuh/ dw prghoohq hu nrqvlvwhqw/ euxjhv qx gh ndoleu0
huhgh sdudphwuh wlo dw oûvh prghoohq 0 phq ghqqh jdqj oûvhv prghoohq �iruoéqv�/
gyv1 prghoohqv sdudphwuh dqwdjhv nhqgwh/ rj kyru ghq xehnhqgwh hu prghoohqv
oljhyéjw1 Kylv ehqfkpdungdwd hu nrqvlvwhqwh rj prghoohq hu nruuhnw vshfl�fhuhw/
ylo prghoohq qx uhsolnhuh ghq lqlwldoh ehqfkpdun0oljhyéjw1 Kylv prghoohq uhsoln0
huhu hu qévwh wulq dw xgiûuh nrqwudidnwlvnh hnvshulphqwhu1

618141 Qxphulvnh oûvqlqjvphwrghu

Kyrugdq prghoohuqh oûvhv qxphulvn/ hu hw vwruw rj uhw whnqlvn hpqh vrp lnnh ylo
eolyh xgg|ehw qéuphuh khu481 L sudnvlv oûvhv hq gho prghoohu l ghw jhqhuhooh qxph0
ulvnh rswlphulqjvsurjudp JDPV/ ghu lnnh hu vnuégghuv|hw wlo FJH0prghoohu/ phq
grj phjhw  hnvlehow rj yhohjqhw +Eurrnh/ Nhqgulfn rj Phhudxv/ 4<;;,1 Hq dqghq

48Kylv pdq dqyhqghu prghoohuqh/ hu ghwwh grj hw hpqh ghu hu yéug dw véwwh vlj lqg l/ lghw
pdq riwh phg olgw rpwdqnh ndq uhgxfhuh ehuhjqlqjvwlghq ehw|gholjw1
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pxoljkhg hu PSVJH ghu hu vshflhow xgylnohw wlo FJH0prghoohu 0 ghwwh ndq grj
sè ylvvh sxqnwhu yéuh ehjuéqvhqgh/ gd ghw hu vnuéghuv|hw wlo vwdwlvnh prghoohu
phg ixognrpphq nrqnxuuhqfh +Uxwkhuirug/ 4<;<,1 Hw wuhglh srsxoéuw ydoj hu
Jhpsdfn/ ghu eo1d1 hu dqyhqgw wlo vwruh prghoohu/ vrp i1hnv1 JWDS0prghoohq rj
ghq Dxvwudovnh Prqdvk0prgho +vh Gl{rq hw do1/ 4<;5,491

6191 Hhqw|gljkhg di oljhyéjwh

Hnvlvwhqv di Zdoudv0oljhyéjw ndq ehylvhv yhg dqyhqghovh di gh �végydqoljh dq0
wdjhovhu�4: pdq jûu rp djhqwhuqh1 Wlovwuénnholjh ehwlqjhovhu iru dw oljhyéjwhq hu
hhqw|gljw ehvwhpw/ hu ghulprg ehw|gholj vwuhqjhuh1 Vrp uhjho hu glvvh ehwlqjhovhu
lnnh rsi|ogw l FJH0prghoohu rj pdq nxqqh l sulqflsshw vwè l hq vlwxdwlrq phg  huh
oljhyéjwvoûvqlqjhu1 L ghqqh iruelqghovh hu ghw sureohpdwlvn/ dw pdq yhg oûvqlqj
di lnnh0olqhéuh qxphulvnh rswlphulqjvsureohphu lnnh ndq jdudqwhuh/ dw hw ixqghw
pdnvlpxp hu joredow 0 pdq ndq nxq yéuh vlnnhu sè/ dw ghu hu wdoh rp hw orndow pdn0
vlpxp4;1 L sudnvlv hu sureohphw grj qéuphvw lnnh0hnvlvwhuhqgh/ rj ghw hu phjhw
vpèw phg hnvhpsohu sè pxowlsoh oljhyéjwh l �qrupdoh� prghoohu1 Yhg qrupdoh
iruvwèv l ghqqh vdpphqkéqj dw ixqnwlrqhuqh hu gl�huhqwldeoh +khovw 5 jdqjh,/
kylonhw vshflhow xghoxnnhu Ohrqwlhi0ixqnwlrqhu4<1 L FJH0dqdo|vh hu krogqlqjhq
w|slvn ghq/ dw pdq �jèu xg iud� dw prghoohuqh kdu hq hhqw|glj oûvqlqj/ lqgwlo hw
hnvhpsho sè lnnh0hqw|gljkhg l �qrupdoh� prghoohu gxnnhu rs l olwwhudwxuhq1 Ghw
hu yljwljw dw kxvnh dw ghqqh dqwdjhovh xghoxnnhqgh e|jjhu sè huidulqjhq/ rj lnnh
sè qrjhw pdwhpdwlvn ehylv1

49Lqirupdwlrq rp gh 6 surjudpphu �qghw sè lqwhuqhwwhw sè �kwws=22zzz1jdpv1frp�
+JDPV,/ �kwws=22zzz1jdpv1frp2vroyhuv2psvjh2lqgh{1kwp� +PSVJH, rj
�kwws=22zzz1prqdvk1hgx1dx2srolf|� +Jhpsdfn,1 Vlgvwqéyqwh lqghkroghu wlooljh hq ehvnulyhovh
di Prqdvk0prghoohq1

4:Ghqqh olgw oûvh irupxohulqj génnhu ryhu dqwdjhovhu/ ghu vlnuhu dw oûvqlqjhq wlo irueuxjhuhqv
sureohp hnvlvwhuhu rj hu hhqw|gljw ehvwhpw1 Ghw vdpph jéoghu iru surgxfhqwhqv sureohp1 Vh
Nhlglqj +4<;:,1

4;Ghw hqhvwh pdq ndq jûuh iru dw xqghuvûjh rp oûvqlqjhq hu hhqw|glj/ hu dw dqyhqgh dqguh
lqlwldo0yéuglhu +gyv1 odgh dojrulwphq vwduwh hw dqghw vwhg sè sulv0vlpsoh{, rj vh rp ghq nrqyhuj0
huhu wlo vdpph oûvqlqj1 Nxq l khow vshflhooh wloiéogh hu hqw|gljkhg jdudqwhuhw 0 qhpolj l wloiéogh
kyru oljhyéjwvehwlqjhovhuqh l prghoohq ndq uhgxfhuhv wlo hq dqdo|vh di ryhuvnxgvhiwhuvsûujvhov0
ixqnwlrqhq/ rj ghw khuyhg ndq ylvhv/ dw sureohphw nxq kdu hhq oûvqlqj +Nhkrh rj Zkdooh|/
4<;5,1

4<Ghwwh hu looxvwuhuhw l Nhkrh*v +4<;3,/ prgho 7 irueuxjhuh phg FG0q|wwhixqnwlrqhu rj 5
Ohrqwlhi surgxnwlrqvixqnwlrqhu 0 rj 6 oljhyéjwh$1 Ghqqh prgho hu grj lnnh l yruhv iruvwdqg
�qrupdo�1
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61:1 Nrqwudidnwlvn dqdo|vh

Kylv ghw dqwdjhv dw gh ixqnwlrqhooh iruphu ghu dqyhqghv wlo dw uhsuévhqwhuh iru0
euxjhuhqv q|wwhixqnwlrq hu vdqgh/ ylo gh ndoleuhuhgh sdudphwuh lqghkrogh do lq0
irupdwlrq rp irueuxjhuhqv q|wwhixqnwlrq1 Yl ndq dowvè qx odyh iruvnhooljh srol0
wlnhnvshulphqwhu phg irueuxjhuhq/ rj wlo hqkyhu wlg d évh kdqv q|wwh 0 lghw yl mr
kdu dqwdjhw/ dw kdqv suéihuhqfhu hu xéqguhgh1

61:141 Hnvhpsho 4 iruwvdw= Hw nrqwudidnwlvn hnvshulphqw

Iûu revhuyhuhgh yl dw Dnvho nûewh 7 krwgrjv/ 5 sdulvhuwrdvw rj 5 fr0
odhu/ gd kdqv lqgnrpvw ydu 433 nu1 Kylv yl lqgvéwwhu glvvh péqjghu l kdqv
q|wwhixqnwlrq L

�

ndq kdqv q|wwh ehuhjqhv wlo L
�

' 2c .b1 Dqwdj dw ghw eh0
wudjwhgh srolwlnhnvshulphqw éqguhu kdqv lqgnrpvw wlo 453 nu/ rj sulvhuqh sè
dkrwgrjv/ sdulvhuwrdvw/ frodo iud d45/48/44o wlo d43/46/44o1 Phg yruw nhqgvnde
wlo kdqv q|wwhixqnwlrq ndq ghw ehuhjqhv dw kdqv irueuxjvyhnwru éqguhv iud
d7/5/5o wlo d8/:9>5/::>5/7o/ kyruiru kdqv q|wwhqlyhdx ûjhv wlo L es|eo

�

' �c H�1
Lnnh ryhuudvnhqgh ndq yl vèohghv nrqnoxghuh/ dw srolwlnhnvshulphqwhw kdu
vwloohw irueuxjhuhq ehguh1

61;1 Yhoiéugvvdpphqoljqlqjhu= Htxlydohqw Yduldwlrqv +HY,

Qèu yl kdu ehuhjqhw hq q| nrqwudidnwlvn oljhyéjw iru ûnrqrplhq/ ndq yl vdp0
phqoljqh phg ghq lqlwldoh vlwxdwlrq1 Vshflhow lqwhuhvvdqw l ghqqh iruelqghovh hu
pxoljkhghq iru dw odyh gluhnwh yhoiéugvvdpphqoljqlqjhu/ iru dw idvwvoè rp ghw
ehwudjwhgh srolwlnhnvshulphqw jlyhu pxoljkhg iru hq Sduhwr0iruehgulqj1

Iru dw looxvwuhuh ghwwh wdjhv xgjdqjvsxqnw l irueuxjhuhqv gxdoh sureohp/ qhpolj
rpnrvwqlqjvplqlphulqj iru hw jlyhw q|wwhqlyhdx1 Kylv sulvhuqh ehwhjqhv R rj
irueuxjhuhqv jrghexqgw %/ ndq xgjliwvixqnwlrqhq ./ ghu plqlphuhu xgjliwhuqh
yhg q|wwhqlyhdxhw �� rsvnulyhv vrp .ERc ��� ' 4�?

%

iR%m�E%� � ��j/ kyru .ERc ���
hu gh plqgvwh xgjliwhu ghu nuéyhv iru dw rsuhwkrogh q|wwhqlyhdxhw ��/ yhg sulvhuqh
R1 Dqwdj qx dw yl ûqvnhu dw vdpphqoljqh wr wlovwdqgh iru irueuxjhuhq/ ghu hu
nhqghwhjqhw yhg sulvyhnwruhuqh Rf rj R�/ rj q|wwhqlyhdxhuqh Lf rj L�1 Gh�qhu qx
HY +Htxlydohqw Yduldwlrqv, yhg

.T ' . ERfc L���. ERfc Lf� �

HY pèohu dowvè iruvnhoohq phoohp irueuxjhuhqv xgjliwhu l gh wr wlovwdqgh yhg
kméos di ghq lqlwldoh sulvyhnwru +Rf,531 Kylv suéihuhqfhuqh hu krprwhwlvnh +gyv1 dw

53Riwh vwûghu pdq sè hw dqghw qévwhq lghqwlvn pèo/ qhpolj Frpshqvdwlqj Yduldwlrqv +FY,1
Iruvnhoohq hu/ dw l ehuhjqlqjhq di FY dqyhqghv gh q|h sulvhu +s4, l ehuhjqlqjhuqh/ gyv1 dw
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hnvsdqvlrqvyhmhqh hu uhwwh olqlhu, vlpsol�fhuhv ehuhjqlqjhq di HY hq kho gho1 Odg
eER� ehwhjqh hqkhgv0xgjliwvixqnwlrqhq 0 gyv1 eER� ' .ERc ��1 Phg krprwhwlvnh
suéihuhqfhu hu .ERc L� ' L � eER�/ rj yl kdu dw

.T ' L� � eERf�� Lf � eERf� ' EL� � Lf� � eERf�

Gd yl dqwdjhu dw suéihuhqfhuqh hu vwuhqjw prqrwrqh/ kdu yl dw H+s/X,@P/ rj
vèohghv dw

.T ' �f

L� � Lf

Lf

1 +614,

Irueuxjhuhq ylo dowvè kdyh vdpph q|wwh di dw vwè l lqlwldowlovwdqghq rj prgwdjh
ehoûehw HY/ vrp kdq ylo kdyh l hq vlwxdwlrq kyru srolwlnhnvshulphqwhw jhqqhpiûuhv
+ghq nrqwudidnwlvnh oljhyéjw,1 Ghw hu yljwljw dw iruvwè/ dw HY hu gh�qhuhw xgiud
hq idvw sulvyhnwru/ qhpolj gh lqlwldoh sulvhu Rf1

61;141 Hnvhpsho 4 iruwvdw= Ehuhjqlqj di HY

Srolwlnhnvshulphqwhw éqguhgh Dnvhov q|wwhqlyhdx iud L �?�|�@,

�

' 2c .b
wlo L es|eo

�

' �c H�1 Kdqv lqlwldoh lqgnrpvw ydu �f@433/ kylonhw lqgvdw l
irupho +614, jlyhu HY@69/:1 Dw ehuhjqlqjhq hu uljwlj hu ohw dw nrqwuroohuh=
Odg �f vwljh phg ghq ehuhjqhgh HY/ vè �W

f
@469/:1 Phg gh lqlwldoh sulvhu

d45/48/44o ylo kdq hiwhuvsûujh péqjghuqh dDc e.( 2c .�( 2c .eo ckylonhw vyduhu
wlo q|wwhqlyhdxhw L ' �c H� 0 kylonhw qhwrs vyduhu wlo L es|eo

�

1

Kylv HY hu srvlwly/ iruhwuénnhu irueuxjhuhq ghq nrqwudidnwlvnh oljhyéjw iuhp0
iru lqlwldowlovwdqghq/ gd iûuvwqéyqwh wlovwdqg jlyhu kûmhvw q|wwh1 Xplgghoeduw ndq
ghw mr ylunh vrp rp/ dw ghu lnnh hu phjhw dw uèeh kxuud iru1 Phq l dqdo|vhu kyru
ghu lqgjèu  huh irueuxjhuh/ eolyhu HY jdqvnh q|wwlj> HY pèohv mr l shqjh rj ghu0
iru ndq yl dgghuh sè wyéuv di irueuxjhuqh xghq ulvlnr iru dw nrpph wlo �dw oéjjh
séuhu rj edqdqhu vdpphq�1 Ghwwh ohghu wlo ghq Klfn*vnh nrpshqvdwlrqvwhvw= kylv
vxpphq di HY*huqh hu srvlwly/ hu ghw k|srwhwlvn pxoljw iru ylqghuqh +ghp kylv
HY:3, dw nrpshqvhuh +oév= ehvwlnnh, wdehuqh/ rj vèohghv pxoljw dw vndeh hq sr0
whqwlho Sduhwr0iruehgulqj1 Ghqqh Sduhwr0iruehgulqj nxqqh i1hnv1 vnh yhg kméos di
oxps0vxp lqgnrpvw0ryhuiûuvohu541 Ehpéun dw rpirugholqjhq hu k|srwhwlvn= kylv

FY @ H +s4> X4, � H +s4> X3,1 Qèu pdq vdpphqoljqhu wr wlovwdqgh hu ghu lqjhq xplgghoedu
iruvnho l iruwronqlqjhq phoohp gh wr phwrghu1 Vdpphqoljqhu pdq ghulprg  huh wlovwdqgh/ vyduhu
FY wlo dw dqyhqgh iruvnhooljh uhihuhqfh0sxqnwhu iru vdpphqoljqlqjhuqh +khoh wlghq gh q|h sulvhu,1
Vrp sèshjhw di PfNhq}lh +4<;6, hu HY grj dw iruhwuénnh/ xgiud ghq ehwudjwqlqj dw vwdwxv txr
hu hw èehqwo|vw �{sxqnw l vdpphqoljqlqjhu1

54Yhg oxps0vxp iruvwèv/ dw rpirugholqj yld vndwwhu2ryhuiûuvohu vnhu sè hq lnnh0iruyulghqgh
pègh/ gyv1 xghq h!flhqvwde1

4<



ghu idqgw hq rpirugholqj vwhg iud ylqghuqh wlo wdehuqh ylooh oljhyéjwhq eolyh sèylu0
nhw/ rj khuyhg ghq sulvyhnwru ghq dqyhqghv yhg nrpshqvdwlrqhq551 Hq ehvnulyhovh
di sureohphuqh phg nrpshqvdwlrqvnulwhulhu hu dw �qgh l Nhlglqj +4<;:,1

61<1 Iûovrpkhgvdqdo|vh

Hiwhu dw kdyh dqdo|vhuhw nrqvhnyhqvhuqh di hw srolwlnhnvshulphqw phg hq FJH0
prgho hu ghw phjhw yljwljw/ dw pdq xgiûuhu hq iûovrpkhgvdqdo|vh di vlqh uhvxowdwhu1
Kryhgèuvdjhq vndo �qghv l ghq pègh FJH0prghoohu ndoleuhuhv sè 0 qhpolj sè
gdwd ghu nxq yhguûuhu hw hqnhow èu1 Qèu hq sdudphwhu ehvwhpphv yhg ndoleuhulqj
hiwhuodghv qxo iulkhgvjudghu/ lghw pdq mr l sulqflsshw oûvhu 4 oljqlqj phg 4 xehn0
hqgw1 Ghuiru ohgvdjhv sdudphwhuhvwlpdwhuqh lnnh di hw pèo iru xvlnnhukhghq +i1hnv1
hq vwdqgdugdiyljhovh,1 Gh qxo iulkhgvjudghu ehw|ghu/ dw dooh xvégydqoljkhghu rj
vwrndvwlvnh dqrupdol l gdwdpdwhuldohw l ehqfkpdun0èuhw ièu ixog lqg |ghovh sè gh
ndoleuhuhgh sdudphwuh561 Vwru lqg |ghovh ièu rjvè hyhqwxhooh hnvrjhqw vshfl�fhuhgh
sdudphwuh +i1hnv1 vxevwlwxwlrqvhodvwlflwhwhu, 0 uhvxowdwhw di dqdo|vhq ndq l ylgw rp0
idqj sèylunhv di glvvh sdudphwuh1 Di vdpph juxqg jlyhv lqwhw pèo iru xvlnnhukhghq
iru gh ehuhjqhgh nrqwudidnwlvnh oljhyéjwh 0 rj ghw hu mr noduw xwloiuhgvvwloohqgh1

Sè ghwwh vwhg kéqghu ghw riwh/ dw oévhuh vnrohw l ûnrqrphwulvn phwrgh ièu
hw logheh�qghqgh rj ghw vndo phgjlyhv/ dw phwrgrorjlhq edj ndoleuhulqj/ khuxq0
ghu ghq urooh gdwd vsloohu/ hu ixqgdphqwdow dqghuohghv hqg l vwrndvwlvn hvwlphuhgh
prghoohu1 Ghw hu grj yljwljw dw iruvwè/ dw vwrndvwlvn hvwlpdwlrq lnnh hu �ehguh� 0
khu hu wdoh rp hw ydoj= ylo pdq kdyh whruhwlvnh yhoixqghuhgh prghoohu hu ndoleuhulqj
hq qûgyhqgljkhg 0 rj ylo pdq kdyh hpslulvn xqghue|jjhgh prghoohu hu vwrndvwlvn
hvwlpdwlrq qûgyhqgljw1 Ghw hu lnnh pxoljw sè vdpph wlg dw iè ehjjh ghoh571

Vhoy l hq vlwxdwlrq kyru Oxfdv0nulwlnnhq hu luuhohydqw/ ylo ndoleuhulqj yéuh qûg0
yhqglj sjd1 pdqjho sè gdwd1 Vwruh prghoohu lqghkroghu riwh  huh wxvlqgh sdud0
phwuh/ kylonhw kylv gh vnxooh hvwlphuhv vrp v|vwhp hqwhq ylooh nuéyh xuhdolvwlvnh
péqjghu gdwd/ hoohu dw ghu vnxooh sèoéjjhv pdqjh uhvwulnwlrqhu1 Vhoy kylv prg0
hoohq nxqqh lqgghohv l plqguh v|vwhphu/ ylo ghw lnnh yhg hvwlpdwlrq yéuh pxoljw
dw wdjh khqv|q wlo gh nudy/ vrp vwloohv wlo hq jhqhuho oljhyéjw1

55Sè Klfnv wlg ehuhjqhgh pdq nxq ghqqh k|srwhwlvnh vwûuuhovh 0 ghw ydu iru ehvyéuoljw dw
jhqehuhjqh oljhyéjwhq xqghu khqv|qwdjhq wlo kyruohghv ghqqh eohy sèylunhw di nrpshqvdwlrqhq1
Phg qxwlghqv frpsxwhuh hu ghqqh ehuhjqlqj lnnh qrjhw sureohp/ rj ghw hu pxoljw dw ehuhjqh
gh idnwlvnh vwûuuhovhu1 L sudnvlv odghu pdq vlj grj riwh qûmh phg gh k|srwhwlvnh vwûuuhovhu1

56L ylvvh wloiéogh hu ghw èehqwo|vw xulpholjw nxq dw dqyhqgh gdwd iru hhw èu1 L hq vègdq vlwxdwlrq
yéojhu pdq dw idvwoéjjh sdudphwuhqh sè edjjuxqg di gdwd iud  huh èu1

57Ylvvh FJH0prghoohu iruvûjhu dw nrpelqhuh gh wr wlojdqjh1 Hw hnvhpsho hu ghq Kroodqgvnh
PLPLF0prgho/ ghu i1hnv1 eodqghu ûnrqrphwulvn hvwlphuhgh surgxnwlrqvixqnwlrqhu phg FJH0
phwrgrorjl +Jhodx� rj Judd dqg/ 4<<7,1 L ghq qruvnh PVJ0prgho kyru vdpph nrpelqdwlrq
dqyhqghv/ rswuéghu ghu idnwlvn M0ohg qèu prghoohq ndoleuhuhv +Kropû| hw do1/ 4<<7,1 Dikéqjlj
di whpshudphqw/ ndq pdq rsidwwh glvvh eodqglqjhu vrp ixogeorgvkhvwh hoohu pxog|u1
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L gh vlgvwh sdu èu hu v|vwhpdwlvn iûovrpkhgvdqdo|vh eohyhw phuh wlojéqjholjw l
wdnw phg xgylnolqjhq l ehuhjqlqjvkdvwljkhg1 Gd hq oljhyéjwvoûvqlqj l kûm judg
hu hq lnnh0olqhéu ixqnwlrq di lqlwldoehwlqjhovhuqh +sulpéuw sdudphwhuyéuglhuqh,/
hu ghw lnnh sè vdpph pègh vrp l hq olqhéu prgho/ pxoljw sè qrjhq ohw pègh dw
ehuhjqh nrqvhnyhqvhuqh iru oljhyéjwvoûvqlqjhq di hq éqgulqj l lqlwldoehwlqjhovhuqh1
Ghu hu nxq hhq pxoljkhg= khoh v|vwhphw vndo iru kyhu q| sdudphwhunrqvwdoodwlrq
ehuhjqhv iruiud1 Uhvxowdwhw di ghqqh �Prqwh0Fduor phwrgh� hu dw pdq ièu hw
pèo iru yduldwlrqhq l oljhyéjwvoûvqlqjhuqh rj ghuyhg hw pèo iru xvlnnhukhghq l
nrqnoxvlrqhuqh581 Phwrghq ndq rjvè ehq|wwhv wlo dw ehvwhpph kylonh sdudphwuh
ghu kdu �vwru� lqg |ghovh sè nrqnoxvlrqhuqh/ rj ghw vrp iûojh khudi hu yljwljw dw
ehvwhpph phg hnvwud suéflvlrq1

71 Vdpphqidwqlqj rj nulwln di prghoohuqh

Vrp dooh dqguh phwrghu ûnrqrphu ehq|wwhu vlj di/ kdu FJH0prghoohu eègh irughoh
rj xohpshu1 L ghwwh divqlw vdpphqidwwhv glvvh irughoh rj xohpshu nruw phg
xgjdqjvsxqnw l Vkryhq rj Zkdooh| +4<;7/ 4<<5,1

Irughoh

� Prghoohuqh kdu hw vrolgw plnurûnrqrplvn ixqgdphqw/ ghu vshfl�fhuhu dooh
djhqwhuv rswlphuhqgh dgiéug l oljhyéjw1

� Prghoohuqh wloodghu hq vwru ghwdomhulqjvjudg/ kylonhw wlo sudnwlvnh dqdo|vhu hu
hq vwru irugho1 Hqgylghuh hu ghw pxoljw dw dqdo|vhuh pdqjh nrpsolvhuhgh
ihhg0edfn h�hnwhu sè vdpph wlg1

� Ghq qxphulvnh wlojdqj xgylghu dqyhqghovhvpxoljkhghuqh/ hiwhuvrp ghu lnnh
0 vrp wloiéoghw hu l pdqjh dqdo|wlvnh prghoohu 0 hu ehkry iru dqwdjhovhu/ ghu
vlnuhu hq oûvqlqj1

� Prghoohuqh jlyhu pxoljkhg iru dw dqdo|vhuh yhoiéugvnrqvhnyhqvhu/ rj lnnh
eorw ehuhjqh sulvéqgulqjhu p1y1 Ghw hu mr l vlgvwh hqgh yhoiéug/ ghu ehw|ghu
qrjhw iru irueuxjhuhqh1

Xohpshu

� Ghu hu lqjhq phwrgh wlo dw whvwh vljql�ndqv sè gh ndoleuhuhgh sdudphwuh1
Pdq ndq grj dqyhqgh Prqwh Fduor vlpxodwlrqvphwrghu wlo dw ehuhjqh nrq�0
ghqvlqwhuydoohu/ rj vèohghv xqghuvûjh kyru urexvwh rj sèolgholjh uhvxowdwhuqh
hu1 Nrqvhnyhqvhuqh di gh ydojwh ixqnwlrqhooh iruphu hu grj vyéuhuh dw xq0
ghuvûjh1

58Iuhpjdqjvpèghq hu ehvnuhyhw l Kduulvrq rj Ylqurg +4<<5,1 Vh rjvè Kduulvrq hw do1 4<<61
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� L prghoohuqh kdu shqjh lnnh l vlj vhoy xplgghoeduw qrjhq iruwronqlqj/ lghw
dooh vwûuuhovhu l prghoohuqh hu uhdoh +vyduhqgh wlo hq e|wwhûnrqrpl,1 Ghwwh
jûu ghw ydqvnholjw dw dqdo|vhuh prqhwéuh hpqhu vrp i1hnv1 ydoxwdnxuvhu rj
lq dwlrq sè hq phqlqjvixog pègh1

� Prghoohuqh dqwdjhu vrp xgjdqjvsxqnw/ dw whnqrorjlhq hu nrqvwdqw 0 ghuiru
hu gh lnnh dqyhqgholjh/ kylv pdq ylo dqdo|vhuh whnqrorjlvnh iuhpvnulgw +ghu
mr vsloohu hq surplqhqw urooh l pdqjh yénvw0prghoohu,1

Diuxqglqj
Vrp ghw iuhpjèu ryhqiru/ kdu FJH0prghoohu eègh irughoh rj xohpshu 0 ghw

hu lnnh xehwlqjhw hq ghxv h{ pdfklqd1 Ghulprg hu ghu wdoh rp hw yéunwûm/ ghu
wloodghu ûnrqrphu dw dqdo|vhuh hq uénnh hpqhu/ vrp ghw lnnh sè wloiuhgvvwloohqgh
ylv hu pxoljw dw dqdo|vhuh phg wudglwlrqhooh pdnurûnrqrphwulvnh prghoohu1

Ghq yévhqwoljvwh irugho hu pxoljkhghq iru dw lqggudjh yhoiéugvnrqvhnyhqvhu
l dqdo|vhq1 Ghw hu mr l vlgvwh hqgh yhoiéug ghu ehw|ghu qrjhw iru irueuxjhuqh 0
rj lnnh vwûuuhovhu vrp i1hnv1 EQS/ ehvnéiwljhovh hoohu exgjhwxqghuvnxg1 Hq dq0
ghq irugho hu pxoljkhghq iru dw dqdo|vhuh ûnrqrplvn srolwln ghu hu ixqgdphqwdow
dqghuohghv hqg l xgjdqjvvlwxdwlrqhq1 Hq pdnurûnrqrphwulvn prgho hu mr l ylgw
rpidqj dikéqjlj di/ dw pdq lnnh hnvwudsrohuhu �iru phjhw� l irukrog wlo xgjdqjvvl0
wxdwlrqhq 0 khu kdu FJH0prghoohuqh hq irufh/ lghw gh ndq euxjhv wlo dw dqdo|vhuh
hnvshulphqwhu/ ghu hu nudiwljw �hnvwudsrohuhgh� l irukrog wlo ylunholjkhghq1 Ghwwh
vn|oghv dw pdq yhg ndoleuhulqjhq idvwoéjjhu irukrogvylv �g|eh� sdudphwuh +i1hnv1
l q|wwhixqnwlrqhq,/ ghu dqwdjhv dw yéuh hnvrjhqh1

Ghq sulv ghu ehwdohv iru glvvh pxoljkhghu hu hq uénnh dqwdjhovhu 0 hoohuv ndq
pdq lnnh nrpph ylghuh1 Ghwwh jéoghu ghov hq uénnh qhrnodvvlvnh dqwdjhovhu rp
udwlrqhow rswlphuhqgh djhqwhu rj ghov hq uénnh dqwdjhovhu iru dw iè sdudphwulvhuhw
prghoohq1 Sureohphuqh phg ghq vlgvwqéyqwh w|sh dqwdjhovhu rj phwrgrorjlvnh
sureohphu ndq ghoylv olqguhv yhg rpk|jjholjw prghoduehmgh 0 lqgyhqglqjhu prg
khoh ghw qhrnodvvlvnh vhw0xs ndq pdq ghulprg lnnh jûuh qrjhw yhg1
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81 Nloghu

Duurz/ N1 M1 rj I1K1 Kdkq +4<:4,/ Jhqhudo Frpshwlwlyh Htxloleulxp/ Vdq Iudq0
flvfr= Kroghq0Gd|

Dxhuedfk/ D1 rj O1 Nrwolnr�/ +4<;:,/ G|qdplf Ilvfdo Srolf|/ Fdpeulgjh Xql0
yhuvlw| Suhvv

Edfk/ F1 I1/ Iudqgvhq/ V1H1 rj S1 Vwhskhqvhq/ �Hxurshdq Lqwhjudwlrq dqg wkh
Frpprq Djulfxowxudo Srolf|�/ GHUJ Zrunlqj sdshu qr 8/ Nûehqkdyqv Xqlyhu0
vlwhw/ Ûnrqrplvn Lqvwlwxw

Edfkdudfk/ P1 +4<:3,/ Elsursruwlrqdo pdwulfhv ) Lqsxw0Rxwsxw fkdqjh/ Fdp0
eulgjh= Xqlyhuvlw| Suhvv

Ekdwwdudl/ N1 rj M1 Zkdooh| +4<<:,/ �Glvfuhwhqhvv dqg wkh Zhoiduh Frvw ri
Oderxu Vxsso| Wd{ Glvwruwlrqv�/ Phpr/ Xqlyhuvlw| ri Zduzlfn

Eodqfkdug/ R1 M1 +4<;8,/ �Ghewv/ Gh�flwv dqg Ilqlwh Krul}rqv�/ Mrxuqdo ri
Srolwlfdo Hfrqrp|/ <6/ 556057:

Eurrnh/ D1/ G1 Nhqgulfn rj D1 Phhudxv +4<;;,/ JDPV 0 D Xvhuv jxlgh/ Vdq
Iudqflvfr= Vflhqwl�f Suhvv

Gl{rq/ S1E/ E1U1 Sduphqwhu/ M1 Vxwwrq rj G1S1 Ylqfhqw +4<;5,/ RUDQL= D
pxowlvhfwrudo Prgho ri wkh Dxvwudoldq Hfrqrp|/ Dpvwhugdp= Qruwk0Kroodqg

Gl{rq/ S1E1/ E1 U1 Sduphqwhu/ D1 D1 Srzhoo rj S1 M1Zlofr{hq +4<<5,/ Qrwhv dqg
sureohpv lq dssolhg jhqhudo htxloleulxp hfrqrplfv/ Dpvwhugdp= Qruwk0Kroodqg

Iudqgvhq/ V1H1/ M1Y1 Kdqvhq rj S1 Wulhu +4<<8,/ JHVPHF 0 hq Jhqhuho Oljhyéjwv
prgho iru Gdqpdun= grnxphqwdwlrq rj dqyhqghovh/ Nûehqkdyq

Iuhghulnvhq/ Q1/ S1 Kdqvhq/ K1 Mdfrevhq rj S1 Vûuhqvhq +4<<8,/ �Vxevlglvlqj
Frqvxphu Vhuylfhv= H�hfwv rq Hpsor|phqw/ Zhoiduh dqg wkh Lqirupdo Hfrqrp|�/
Ilvfdo Vwxglhv/ 49= :40<6

Jhodx�/ J1P1P rj M1M1 Judd dqg +4<<7,/ Prghoolqj Zhoiduh Vwdwh Uhirup/
Dpvwhugdp= Qruwk0Kroodqg

Jlqvexujk/ Y1 rj P1 Nh|}hu +4<<:,/ Vwuxfwxuh ri Dssolhg Jhqhudo Htxloleulxp
prghov/ PLW0Suhvv

Judd dqg/ M1 M1 rj U1D1 gh Prrlm +4<<:,/ �PLPLF*v qhz oderu vxsso| prgho�/
FSE phpr/ Kroodqg= FSE

Kduulvrq/ J1Z1/ U1 Mrqhv/ O1M1 Nlpehoo rj U1 Zljoh +4<<6,/ �Krz urexvw lv
Dssolhg Jhqhudo Htxloleulxp Dqdo|vlv�/ Mrxuqdo ri Srolf| Prghoolqj/ 48= <<0448

Kduulvrq/ J1Z1/ W1I1 Uxwkhuirug rj G1J1 Wduu +4<<9,/ �Txdqwli|lqj wkh Xuxjxd|
Urxqg�/ nrpphu l Wkh Hfrqrplf Mrxuqdo

Kduulvrq/ J1Z1 rj K1G1 Ylqurg +4<<5,/ �Wkh vhqvlwlylw| dqdo|vlv ri dssolhg
jhqhudo htxloleulxp prghov�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ :7= 68:0695

Khuwho/ W1 +4<<:,/ Joredo Wudgh Dqdo|vlv/ Fdpeulgjh Xqlyhuvlw| Suhvv
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Kropû|/ H1/ J1 Qrugìq rj E1 Vwuûp +4<<8,/ PVJ08= D frpsohwh glvfulswlrq
ri wkh v|vwhp ri htxdwlrqv/ Rvor= Vwdwlvwlvn Vhqwudoexuhdx

Mhqvhq/ V0H1 K1/ V1 E1 Qlhovhq/ O1K1 Shghuvhq rj S1 E1 Vûuhqvhq +4<<7,/ �Oderxu
Wd{ Uhirup/ Hpsor|phqw dqg Lqwhujhqhudwlrqdo Glvwulexwlrq/ Vfdqglqdyldq Mrxu0
qdo ri Hfrqrplfv/ <9= 6;40734

Mhqvhq/ V0H1 K1/ V1 E1 Qlhovhq/ O1K1 Shghuvhq rj S1 E1 Vûuhqvhq +4<<9,/ �Wd{
Srolf|/ Krxvlqj dqg wkh Oderxu Pdunhw= Dq Lqwhuwhpsrudo Vlpxodwlrq Dssurdfk�/
Hfrqrplf Prghoolqj/ 46= 68806;5

Nhkrh/ W1M1 +4<;3,/ �Dq Lqgh{ Wkhruhp iru Jhqhudo Htxloleulxp prghov zlwk
surgxfwlrq�/ Hfrqrphwulfd/ 7;= 454404566

Nhkrh/ W1M1 rj M1 Zkdooh| +4<;5,/ �Xqltxhqhvv ri Htxloleulxp lq d Odujh Vfdoh
Qxphulfdo Jhqhudo Htxloleulxp prgho�/ Phpr/ Xqlyhuvlw| ri Zhvwhuq Rqwdulr

Nhlglqj/ K1 +4<;:,/ Plnurûnrqrpl= Doornhulqj rj rswlpdolwhw/ Nûehqkdyq=
Dndghplvn Iruodj

Nqxgvhq/ P1 E/ O1 K1 Shghuvhq/ W1 Z1 Shwhuvhq/ S1 Vwhskhqvhq rj S1 Wulhu
+4<<:d,/ D surwrw|sh ri d GUHDP +Gdqlvk Udwlrqdo Hfrqrplf Djhqwv Prgho,/
prghogrnxphqwdwlrq/ Gdqpdunv Vwdwlvwln

Nqxgvhq/ P1 E/ O1 K1 Shghuvhq/ W1 Z1 Shwhuvhq/ S1 Vwhskhqvhq rj S1 Wulhu
+4<<:e,/ Prghoolqj Vwuxfwxudo Uhirup= D g|qdplf FJH dqdo|vlv ri wkh Wd{ Uh0
irup Dfw ri 4<<6/ duehmgvsdslu/ Gdqpdunv Vwdwlvwln

Odqjh/ N1/ O1 K1 Shghuvhq rj S1 E1 Vûuhqvhq +4<<:,/ �Wkh Gdqlvk Wd{ Uhirup
Dfw ri 4<<6= H�hfwv rq wkh Pdfurhfrqrp| dqg rq Lqwhujhqhudwlrqdo Zhoiduh�/
Suévhqwdwlrq yhg HSUX*v nrqihuhqfh rp �Pdfurhfrqrplf Shuvshfwlyhv rq wkh
Gdqlvk Hfrqrp|� ghq 4<053 mxql 4<<: l Kruqeén1

Olsvh|/ U1J1 rj N1 Odqfdvwhu +4<89,/ �Wkh Jhqhudo Wkhru| ri Vhfrqg Ehvw�/
Uhylhz ri Hfrqrplf Vwxglhv/ 57= 44065

PfNhq}lh/ J1 Z1 +4<;6,/ Phdvxulqj Hfrqrplf Zhoiduh= Qhz Phwkrgv/ Fdp0
eulgjh= Xqlyhuvlw| Suhvv

Shduvrq/ N1 +4<<6,/ �RUDQL0I= D Jhqhudo Htxloleulxp prgho ri wkh Dxv0
wudoldq Hfrqrp|�/ Hfrqrplf dqg Ilqdqfldo Frpsxwlqj/ 4<<6= :40473

Shghuvhq/ O1 K1 +4<<9,/ Lpshuihnw nrqnxuuhqfh sè yduh0 rj duehmgvpdunhghw/
Xqghuylvqlqjvqrwh/ Nûehqkdyqv Xqlyhuvlwhw= Ûnrqrplvn Lqvwlwxw

Shghuvhq/ W1 P1 +4<<:,/ Oxfdv nulwlnnhq/ Iruhoévqlqjvqrwh/ Nûehqkdyqv Xql0
yhuvlwhw= Ûnrqrplvn Lqvwlwxw

Shuurql/ F1 rj W1 Uxwkhuirug +4<<8,/ �Uhjxodu  h{lelolw| ri qhvwhg FHV0ixqfwlrqv�/
Hxurshdq Hfrqrplf Uhylhz/ 6<= 6680676

Uxwkhuirug/ W1 +4<;<,/ Jhqhudo Htxloleulxp Prghoolqj zlwk PSV2JH/ Phpr/
Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Zhvwhuq Rqwdulr

Vfdui/ K1H1 +phg W1 Kdqvhq, +4<:6,/ Wkh Frpsxwdwlrq ri Hfrqrplf Htxloleuld/
Qhz Kdyhq= \doh Xqlyhuvlw| Suhvv
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Vkryhq/ M1 rj M1 Zkdooh| +4<;7,/ �Dssolhg Jhqhudo0Htxloleulxp Prghov ri
Wd{dwlrq dqg Lqwhuqdwlrqdo Wudgh= Dq Lqwurgxfwlrq dqg Vxuyh|�/ Mrxuqdo ri Hfr0
qrplf Olwhudwxuh/ [[LL= 433:04384

Vkryhq/ M1 rj M1 Zkdooh| +4<<5,/ Dsso|lqj Jhqhudo Htxloleulxp/ Fdpeulgjh
Xqlyhuvlw|1 Suhvv
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