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Xgylnolqjvolqlhu l Ûnrqrphwulhq

Khqqlqj Exq}ho/ Ehqw Mhvshu Fkulvwhqvhq/
Qlhov Kdoguxs/ Vyhqg K|oohehuj/

Yljjr Kûvw/ Shwhu Mhqvhq rj Doodq Z uw}
Lqvwlwxw iru Ûnrqrpl rj

Fhqwuh iru Qrq0Olqhdu Prgholqj lq Hfrqrplfv
Ddukxv Xqlyhuvlwhw

<1 Vhswhpehu 4<<;

Uhvxpì

Uhfhqw Ghyhorsphqwv lq Hfrqrphwulfv +Lq Gdqlvk, vxuyh| dqg dv0
vhvv wkh ghyhorsphqwv zlwklq hfrqrphwulf wkhru|/ plfurhfrqrphwulfv/
wlphvhulhv hfrqrphwulfv/ �qdqvldo hfrqrphwulfv/ dqg odwhqw yduldeohv1
MHO Fodvvl�fdwlrq F331 Nh|zrugv= Hfrqrphwulfv1

Lqgkrog
4 Lqgohgqlqj 5

414 Dijuéqvqlqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5
415 Lqgkrogvehvnulyhovh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

5 Ûnrqrphwulvn whrul 7
514 Jhqhuho whrul= Hnvwuhpxp hvwlpdwruhu rj dv|pswrwlvn whrul 1 1 8
515 Dqyhqghovh di whrulhq= Ehuhjqlqj di nryduldqvhq 1 1 1 1 1 1 1 1 :
516 Plvvshfl�ndwlrq= Svhxgr PO rj lnnh0sdudphwulvn hvwlpdwlrq 1 <
517 Ehguh dssurnvlpdwlrq= Errwvwuds 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44
518 Iuhpwlglj xgylnolqj l ûnrqrphwulvn whrul 1 1 1 1 1 1 1 1 1 1 1 1 47
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6 Plnurûnrqrphwul 47
614 Prghoohu iru lqglylgxhooh ehvoxwqlqjhu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 49
615 Prghoohu iru sdqhogdwd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 53
616 Prghoohu iru yduljkhgvgdwd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55
617 Iuhpwlglj xgylnolqj l plnurûnrqrphwul 1 1 1 1 1 1 1 1 1 1 1 1 1 57

7 Wlgvvhulhûnrqrphwul 58
714 Dqdo|vh di lnnh0vwdwlrqéuh wlgvvhulhu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 58
715 Frpprq ihdwxuhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67
716 Lnnh0olqhéuh prghoohu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 68
717 Iuhpwlglj xgylnolqj l wlgvvhulhûnrqrphwul 1 1 1 1 1 1 1 1 1 1 1 1 6;

8 Ilqdqvlho ûnrqrphwul 6<
814 Dnwlhu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<
815 Reoljdwlrqhu rj uhqwhvwuxnwxu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 79
816 Rswlrqhu 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7;
817 Yrodwlolwhw 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 83
818 Iuhpwlglj xgylnolqj l �qdqvlho ûnrqrphwul 1 1 1 1 1 1 1 1 1 1 1 85

9 Odwhqwh vwuxnwxuprghoohu 85
914 Ghq jhqhuhooh OLVUHO0prgho 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 86
915 Hvwlpdwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 89
916 Whvw rj jrrgqhvv ri �w 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8:
917 Glvnxvvlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8;
918 Iuhpwlglj xgylnolqj l odwhqwh vwuxnwxu prghoohu 1 1 1 1 1 1 1 1 1 8<

: Olwwhudwxukhqylvqlqjhu 8<

4 Lqgohgqlqj

414 Dijuéqvqlqj

Gd Hfrqrphwulf Vrflhw| eohy gdqqhw l ehj|qghovhq di wuhglyhuqh/ gh�qhuhgh
pdq ûnrqrphwul vrp hw e|jqlqjvyéun/ edvhuhw sè wuh sloohu= Vwdwlvwln/ ûnrqr0
plvn whrul rj pdwhpdwln1 Ghwwh v|qvsxqnw ndq yl wlovoxwwh rv/ phq yl ylo l ghq
iûojhqgh jhqqhpjdqj di xgylnolqjvolqlhuqh l ûnrqrphwulhq nrqfhqwuhuh rv rp
gh vwdwlvwlvnh phwrghu/ ghu kdu ylvw vlj euxjeduh wlo dqyhqghovh l hpslulvnh
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ûnrqrplvnh dqdo|vhu/ hoohu vrp yl iruxgvhu ylo �qgh dqyhqghovh sè ghwwh rp0
uègh l iuhpwlghq1 Yl ylo vèohghv lnnh jhqqhpjè xgylnolqjhq l ghq ûnrqrplvnh
whrul hoohu l ghq pdwhpdwlvn irupxohuhgh gho di ghqqh/ vhoyrp ghq hu eègh
yévhqwolj rj fhqwudo1 Iru dw looxvwuhuh rj prwlyhuh gh ûnrqrphwulvnh phwrghu
ylo ylvvh ghoh di ghq ûnrqrplvnh whrul grj eolyh ehuûuw1

Jhqqhpjdqjhq l ghw iûojhqgh ylo rpidwwh fhqwudoh whruhwlvnh rpuèghu/ vrp
dv|pswrwlvn whrul/ rj phwrghu/ ghu ndq dqyhqghv l wlonq|wqlqj khuwlo/ kylv
vwlnsuûyhvwûuuhovhq pè ehwhjqhv vrp olooh vhw l irukrog wlo yduldwlrqhq l gdwd1
Hqgylghuh ylo jhqqhpjdqjhq rpidwwh phwrghu/ ghu dqyhqghv kyru gdwd hu
pdnurûnrqrplvnh gdwd/ lqglylggdwd/ �qdqvlhooh gdwd rj kyru rso|vqlqjhu kdu
irup di wyéuvqlwv hoohu sdqhogdwd/ glvnuhwh gdwd/ fhqvruhuhgh gdwd/ wuxqnhuhgh
gdwd/ juxsshuhgh gdwd/ yduljkhgvgdwd rj wlgvvhulhu/ ghu hyw lnnh hu vwdwlrqéuh1

L gh vhqhuh èu hu pdq eo1d1 sè juxqg di gh vwruh whnqrorjlvnh iuhpvnulgw
sè ehuhjqlqjvrpuèghw ehj|qgw dw dqyhqgh whnqlnnhu/ ghu nxq l ehjuéqvhw
rpidqj edvhuhv sè revhuydwlrqhu di ûnrqrplvnh yduldeoh rj hq hjhqwolj hvwl0
pdwlrq rj rsvwloolqj di hq vwdwlvwlvn prgho1 Khu wéqnhv sè prghoohu e|jjhqgh
sè ndoleuhulqjvwhnqlnnhq/ vrp juxqgodj iru disuûyqlqj rj dqyhqghovh/ hn0
vhpshoylv Uhdo Exvlqhvv F|foh Prghoohu rj Frpsxwdeoh Jhqhudo Htxloleulxp
Prghoohu1 Xgjdqjvsxqnwhw iru glvvh prghoohu hu hq phuh hoohu plqguh iru�qhw
whruhwlvn prgho rj qrjoh sdudphwhuyéuglhu/ ghu hqwhq hu jéwwhw hoohu ixqghw
l olwwhudwxuhq1 Ghq rsvwloohgh frpsxwhuprgho disuûyhv ryhuiru gh hpslulvnh
revhuydwlrqhu yhg kméos di vlpxodwlrqhu1 Kylv prghoohq lnnh hu l vwdqg wlo
sè wloiuhgvvwloohqgh pègh dw surgxfhuh suéglnwlrqhu di gh revhuyhuhgh vhulhu/
éqguhv prghoohqv sdudphwuh/ rj hw q| véw suéglnwlrqhu xgduehmghv1 Glvvh
vdpphqoljqhv phg gh revhuyhuhgh yéuglhu/ rj surfhgxuhq iruwvéwwhv/ lqgwlo
pdq kdu rsqèhw hw wloiuhgvvwloohqgh �w1

Riwh hu pdq lnnh lqwhuhvvhuhw l dw �wwh prghoohqv suéglnwlrqhu wlo vhoyh gh
revhuyhuhgh gdwd/ phq pdq hu wloiuhgv/ kylv gh prghoiuhpeudjwh suéglnwlrqhu
rj gh revhuyhuhgh gdwd kdu ylvvh ndudnwhulvwlnd wlo iéoohv1 Gh ndudnwhulvwlnd/
pdq vrp uhjho vdpphqoljqhu/ hu gh iûuvwh prphqwhu/ gyv1 plgghoyéugl rj
yduldqv/ hq ehjuéqvhw gho di dxwrnruuhodwlrqvvwuxnwxuhq/ vdpw nruuhodwlrqhuqh
phoohp gh yduldeoh1 Vègdqqh phwrghu oûehu hq ulvlnr iru dw jlyh uhvxowdwhu/
ghu hu khow xgh di wulw phg gh irukrog/ ghu hnvlvwhuhu l ûnrqrplhq/ gd gdwd
nxq l |ghuvw ehjuéqvhw rpidqj vsloohu hq urooh1

Jhqqhpjdqjhq l ghw iûojhqgh ylo eolyh nrqfhqwuhuhw rp phwrghu/ ghu hu
edvhuhw sè hq h�hnwly xgq|wwhovh di ghq wlojéqjholjh lqirupdwlrq iud ghq ûnr0
qrplvnh whrul/ iud gh lqgvdpohgh gdwd rj iud pèohv|vwhphw/ rj kyru pdq kdu
hq yhoixqghuhw rj sè irukèqg idvwvdw nulwhulhixqnwlrq iru rp ghq vwdwlvwlvnh

6



prgho hu l ryhuhqvvwhpphovh phg gdwdlqirupdwlrqhuqh1 Gh ûnrqrphwulvnh
phwrghu/ yl ylo jhqqhpjè khu/ hu vèohghv dooh phwrghu kyru pdq phg edj0
juxqg l ghq ûnrqrplvnh whrul kdu rsvwloohw hq vwdwlvwlvn prgho/ ghu hu disuûyhw
rj wloohpshw vèohghv/ dw ghq ehvnulyhu ghw dqyhqgwh gdwd véw1 Khuhiwhu ndq
k|srwhvhu rp dqguh ûnrqrplvnh vdpphqkéqjh/ ghu lnnh hu sèodjw prghoohq
vrp uhvwulnwlrqhu/ whvwhv rj hyhqwxhow irundvwhv1

415 Lqgkrogvehvnulyhovh

L ghw iûojhqgh ylo yl jhqqhpjè xgylnolqjhq lqghqiru hq uénnh fhqwudoh rpuè0
ghu di ûnrqrphwulhq1

L divqlw 5 jhqqhpjèu yl xgylnolqjhq lqghqiru ghq uhohydqwh rj juxqgoéj0
jhqgh ûnrqrphwulvnh2vwdwlvwlvnh whrul sè rpuèghw1 Ghq jhqhuhooh whrul iru hn0
vwuhpxp hvwlpdwruhu ehkdqgohv/ lqnoxvlyh pd{lpxp olnholkrrg/ svhxgr pd{l0
pxp olnholkrrg rj jhqhudolvhuhgh prphqw phwrghu1 Gh yljwljvwh dv|pswrwl0
vnh uhvxowdwhu rj errwvwudsphwrghu ehvnulyhv1 L divqlw 6 ehkdqgohv xgylnolq0
jhq lqghqiru plnurûnrqrphwulhq/ eo1d1 prghoohu iru lqglylgxhooh ehvoxwqlqjhu/
sdqho gdwd/ rj yduljkhgvgdwd1 L divqlw 7 jhqqhpjèhv wlgvvhulhûnrqrphwulhq/
khuxqghu phwrghu ghu wloodghu ehkdqgolqj di lnnh vwdwlrqéuh gdwd rj lnnh0
olqhéuh vdpphqkéqjh1 Divqlw 7 lqghkroghu vèohghv hq jhqqhpjdqj di rpuè0
ghuqh lqwhjudwlrq/ nrlqwhjudwlrq/ frpprq ihdwxuhv rj lnnh0olqhéuh prghoohu
vrp Pdunry vzlwfklqj prghoohu1 Ghq ûnrqrphwul/ ghu dqyhqghv wlo dqdo|vh di
�qdqvlhooh prghoohu/ jhqqhpjèhv l divqlw 81 Divqlw 8 lqghkroghu iruxghq hq glv0
nxvvlrq di prghoohu iru dnwlhu/ reoljdwlrqhu rj rswlrqhu rjvè hq ehkdqgolqj di
yrodwlolwhw1 L divqlw 9 ehkdqgohv prghoohu iru odwhqwh yduldeoh/ hnvhpsol�fhuhw
yhg gh vèndogwh OLVUHO prghoohu1

5 Ûnrqrphwulvn whrul
Yhg do hpslulvn duehmgh nrqiurqwhuhv pdq phg vsûujvpèohw rp uhvxowdwhu0
qhv wuryéugljkhg1 Hq gho di vyduhw wlo ghwwh vsûujvpèo ndq l ûnrqrphwulhq
�qghv l hjhqvndehuqh yhg ghq ehq|wwhgh hvwlpdwru1 Iûuvw rj iuhpphvw guh0
mhu ghw vlj rp dw �qgh irugholqjhq di hvwlpdwruhq1 Phq ghw hu riwh l sudnvlv
xpxoljw dw �qgh ghqqh irugholqj/ eruwvhw iud qrjoh iè wloiéogh vrp i1hnv1 hq
olqhéu uhjuhvvlrqvprgho phg qrupdoirughowh revhuydwlrqhu1 Wlo jhqjéog hu
jrgh dssurnvlpdwlrqhu iru irugholqjhq di hq hvwlpdwru eohyhw xgylnohw1 Glvvh
dssurnvlpdwlrqhu hu riwh j|ogljh iru pdqjh q|h hvwlpdwruhu/ vrp xgylnolqjhq
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l gh qxphulvnh phwrghu kdu jmruw ghw pxoljw dw ehuhjqh1
Irugholqjhq di hq hvwlpdwru ndq dssurnvlphuhv hqwhq dqdo|wlvn hoohu qx0

phulvn1 Ghq dqdo|wlvnh phwrgh dssurnvlphuhu irugholqjhq phg ghq irugholqj/
hvwlpdwruhq ylooh kdyh/ kylv pdq kdygh kdiw hq phjhw vwru vwlnsuûyh1 Ghq
qxphulvnh phwrgh vlpxohuhu hvwlpdwruhq sè hq frpsxwhu/ hqwhq yhg dw wdjh
xgjdqjvsxqnw l hq ixogw vshfl�fhuhw whruhwlvn prgho/ Prqwh Fduor phwrghq/
hoohu yhg dw ehwudjwh vwlnsuûyhq vrp ghq idnwlvnh srsxodwlrq/ Errwvwuds ph0
wrghq1 Prqwh Fduor phwrghq hu q|wwlj/ qèu pdq ylo xqghuvûjh hq hvwlpdwruv
whruhwlvnh hjhqvndehu/ kyrulprg errwvwuds phwrghq hu yhohjqhw wlo dqdo|vh di
hvwlpdwruhqv hjhqvndehu iru hw nrqnuhw gdwdvéw1

514 Jhqhuho whrul= Hnvwuhpxp hvwlpdwruhu rj dv|ps0
wrwlvn whrul

Odqjw gh  hvwh hvwlpdwruhu �qghv yhg dw pdnvlphuh hoohu plqlphuh hq re0
mhnwixqnwlrq1 Ghuiru kdu glvvh hvwlpdwruhu ièhw iéoohvehwhjqhovhq hnvwuhpxp
hvwlpdwruhu1 L ghwwh divqlw jlyhu yl hnvhpsohu sè hnvwuhpxp hvwlpdwruhu rj
voxwwhu phg hq vdpohw whrul iru ghuhv irugholqj1

Jhqhuhow ndq hnvwuhpxp hvwlpdwruhq/ ewA c gh�qhuhv vrp ghq yéugl di sd0
udphwhuhq wc vrp pdnvlphuhu hq remhnwixqnwlrq/ ghu l gh  hvwh wloiéogh ndq
irupxohuhv vrp �

A

SA
|'� ^| E�|c w� c kyru A hu vwlnsuûyhvwûuuhovhq/ ^| hu revhuyd0

wlrq |*v elgudj wlo remhnwixqnwlrqhq/ rj �| ' E+|c %|�
� hu hq yhnwru di hqgrjhqh/

+|c rj hnvrjhqh yduldeoh/ %|� Iruphow hu hnvwuhpxp hvwlpdwruhq gh�qhuhw yhg

ewA '@h}4@ 
w

�

A

A[
|'�

^| E�|c w� +4,

Ghw phvw nhqgwh hnvhpsho sè hq hnvwuhpxp hvwlpdwru hu plqgvwh nyd0
gudwhuv phwrgh1 L hq jhqhudolvhuhw xgjdyh phg hq lnnh0olqhéu uhjuhvvlrqv0
ixqnwlrq 6 E%|c w� hu ghq lnnh0olqhéuh plqgvwh nydgudwhuv hvwlpdwru/ QOV/
gh�qhuhw vrp ewA '@h}4�?

w

�
A

S
E+| �6 E%|c w��

2 1 Hw dqghw w|slvn hnvhpsho

sè hq hnvwuhpxp hvwlpdwru hu Pd{lpxp Olnholkrrg/ PO/ hvwlpdwruhq/ kyru
remhnwixqnwlrqhq hu vdqgv|qoljkhghq iru vwlnsuûyhq/ hq vdqgv|qoljkhg ghu
vndo pdnvlphuhv ryhu dooh pxoljh sdudphwhuyéuglhu1 PO hvwlpdwruhq di w hu
gh�qhuhw vrp ewA '@h}4@ 

w

�
A

S
*L} s E+|m%|c w� c kyru s hu ghq ehwlqjhgh wéw0

khgvixqnwlrq iru +| jlyhw %|� Vh divqlw 614 iru hw hnvhpsho sè hq PO hvwlpdwru1
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L gh vlgvwh 43 èu hu ghq Jhqhudolvhuhgh Prphqw Phwrgh hvwlpdwru/ JPP/
vrp rjvè hu hq hnvwuhpxp hvwlpdwru/ eohyhw phjhw dqyhqgw1 Vwrndvwlvn/ lq0
whuwhpsrudoh prghoohu ylo riwh kdyh hq olnholkrrg ixqnwlrq/ vrp l sudnvlv hu
iru nrpsolfhuhw wlo dw wloodgh pd{lpxp olnholkrrg hvwlpdwlrq/ phq oûvqlqjhq
di glvvh prghoohu uhvxowhuhu riwh l hq iûuvwh rughqv ehwlqjhovh/ Hxohuoljqlqjhq/
vrp hu hq iruyhqwhw yéugl olj 31 Ghqqh whruhwlvnh prphqwuhvwulnwlrq dqyhqghv
di JPP hvwlpdwruhq/ vrp lnnh iruxgvéwwhu hq ixog vshfl�ndwlrq di ghq vwr0
ndvwlvnh surfhv/ vègdq vrp pd{lpxp olnholkrrg jûu1 Sulvhq iru ghwwh ylo riwh
yéuh wde di h!flhqv1 Hw hnvhpsho hu ghq vèndogwh Frqvxpswlrq Fdslwdo0Dvvhw
Sulflqj Prgho/ F0FDSP/ vh divqlw 81

L F0FDSP pdnvlphuhu hq uhsuévhqwdwly djhqw ghq iruyhqwhgh wloedjh0
glvnrqwhuhgh q|wwh/ �|c di iuhpwlgljw irueuxj/ S|n�c � ' fc �c � � � jlyhw hq exg0
jhwehjuéqvqlqj rj lqirupdwlrqhq/ U|/ rj yhg dqyhqghovhq di glvnrqwhulqjv0
idnwruhq B� Hw hnvhpsho sè hq pxolj q|wwhixqnwlrq hu ghq lvrhodvwlvnh q|wwh0
ixqnwlrq �| ES|� ' �

�3k

�
S�3k| � �

�
/ kyru k hu ghq lqwhuwhpsrudoh vxevwlwx0

wlrqvhodvwlflwhw1 Hxohuoljqlqjhq eolyhu .
�
BS3k|n�o|n�mU|

�
*S3k| ' �c kyru o|n�

hu uhdodindvw di irupxhq1 Yhg dw gh�qhuh w ' dBc ko�c �| ' dS|n�*S|c o|n�o
�c

} E�|c w� ' B
�
S|n�
S|

�3k
o|n� � �c ndq Hxohuoljqlqjhq vnulyhv vrp

. E} E�|c w� mU|� ' .| E} E�|c w�� ' f +5,

Yl vndo hvwlphuh wr sdudphwuh1 Hxohuoljqlqjhq euxjhv wlo dw gdqqh wlovwuén0
nholjh prphqwuhvwulnwlrqhu/ khu plqgvw wr/ yhg kméos di lqvwuxphqwyduldeoh/
5|c vrp hu nhqgwh sè wlgvsxqnw |/ gyv1 wlokûuhu U|� Yhg kméos di lwhuhuhgh
plgghoyéuglhu ièv

. E5|} E�|c w�� ' . E. E5|} E�|c w� mU|��
' . E5|. E} E�|c w� mU|�� ' . E5|f� ' f

Yl ndq gd hvwlphuh gh wr sdudphwuh/ kc Bc yhg kméos di glvvh wr lqvwuxphqwyd0
uldeoh 5�| rj 52|c lghw gh whruhwlvnh prphqwuhvwulnwlrqhu huvwdwwhv phg gh
hpslulvnh prphqwoljqlqjhu �

A

S
5�|}

�
�|c ew� ' f rj �

A

S
52|}

�
�|c ew� ' fc vrp

oûvhv phg khqv|q wlo ew�
Iru hyhqwxhow dw rsqè hq phuh h!flhqw hvwlpdwru ndq pdq euxjh  huh

lqvwuxphqwhu hqg sdudphwuh/ kyruyhg yl ièu  huh hpslulvnh prphqwuhvwuln0
wlrqhu hqg xnhqgwh sdudphwuh rj ghuiru plqlphuhu hq yhmhw vxp di nydgudwhu
di gh hpslulvnh prphqwehwlqjhovhu1
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Jhqhuhow gh�qhuhv JPP hvwlpdwruhq di w vrp

ewA '@h}4�?
w

#
�

A

A[
|'�

� E�|c w�

$�
7A

#
�

A

A[
|'�

� E�|c w�

$
+6,

kyru 7A hu hq yéjwpdwul{/ vrp ndq dikéqjh di gdwd/ rj � hu hq yhnwru di
prphqwuhvwulnwlrqhu1

Ghq dssurnvlpdwlyh irugholqj di hq hnvwuhpxp hvwlpdwru ewA ndq xgohghv
jhqhuhow xghq véuolj khqv|qwdjhq wlo kylonhq lnnh0olqhéu ixqnwlrq/ ghu pdn0
vlphuhv1 Khuwlo dqyhqghv dv|pswrwlvn whrul/ kyru lghhq hu dw xqghuvûjh/ kydg
ghu vnhu phg irugholqjhq di hvwlpdwruhq/ kylv vwlnsuûyhvwûuuhovhq jèu prg
xhqgholj1 Iru plqguh/ jlyqh vwlnsuûyhvwûuuhovhu jéoghu irugholqjhq ghuiru nxq
dssurnvlpdwlyw/ rj pdq nhqghu lnnh dssurnvlpdwlrqvihmohq1 Hnvwuhpxp hvwl0
pdwruhq hu w|slvn dv|pswrwlvn qrupdoirughow1

Wlo xgohgqlqj di ghq dv|pswrwlvnh irugholqj di ewA dqyhqghv hq Wd|oru0
uénnhxgylnolqj di iûuvwh rughqv ehwlqjhovhuqh iru pdnvlphulqj di remhnwixqn0
wlrqhq rpnulqj ghq vdqgh sdudphwhu wf� Iru dw odyh Wd|oru0uénnhxgylnolqjhq
dqwdjhu pdq/ dw ^| ehvwèu di nrqwlqxhuwh/ gl�huhqwldeoh ixqnwlrqhu iru dooh w
yéuglhu1 Rp yduldeohqhv irugholqj dqwdjhv l ghw vlpsoh wloiéogh/ kyru �| hu
lghqwlvn/ xdikéqjlj irughow/ dw gh wr iûuvwh prphqwhu hnvlvwhuhu/ . E�|� 	
4c . E�2

| � 	 4 iru dooh |1 Phq phg olgw dqguh uhvwulnwlrqhu ndq pdq �qgh
ghq dv|pswrwlvnh irugholqj rjvè iru vydjw dikéqjljh surfhvvhu hyw1 phg ghwhu0
plqlvwlvnh wuhqgv1 Iru vwéunw dikéqjljh/ lnnh vwdwlrqéuh surfhvvhu ndq pdq
�qgh dqguh dv|pswrwlvnh uhvxowdwhu/ vh divqlw 7 rp wlgvvhulhûnrqrphwul1

Xqghu sdvvhqgh dqwdjhovhu ièu pdq vèohghv ghw jhqhuhooh uhvxowdw/ dw hn0
vwuhpxp hvwlpdwruhq nrqyhujhuhu prg ghq vdqgh yéugl wf/ rj dw hvwlpdwruhq
qruphuhw phg

s
A nrqyhujhuhu wlo hq qrupdoirugholqj1 Iruphow xgwu|nw/

s
A

�ewA � wf
�

($ � Efc T " Ewf�� +7,

kyru ($ ehw|ghu nrqyhujhqv l irugholqj/ rj T " Ewf� hu ghq dv|pswrwlvnh iru0
gholqjv nryduldqvpdwul{1

515 Dqyhqghovh di whrulhq= Ehuhjqlqj di nryduldqvhq

Iru dw nxqqh dqyhqgh ghq dv|pswrwlvnh whrul vndo ghq dv|pswrwlvnh nrydul0
dqvpdwul{ T " ehuhjqhv1 Xqghu iruxgvéwqlqj di/ dw hvwlpdwruhq hu di w|shq
+4,/ hu T " hq ixqnwlrq di ghq iûuvwh rughqv d hghgh di remhnwixqnwlrqhq

:



^|c ehqéyqw vfruh yhnwruhq r| rj ghq dqghq rughqv d hghgh di ^|c ehqéyqw
Khvvldq pdwulfhq M|1 Ghq dv|pswrwlvnh nryduldqv hu jlyhw vrp

T" Ewf� ' M 3� Ewf�L Ewf�M 3� Ewf� +8,

kyru L ' *�4A<".
k
�
A

SA
|'� r|r

�
|

l
rj M ' *�4A<".

k
3�
A

SA
|'�M|

l
1

L sudnvlv kdu yl ehkry iru nrqvlvwhqwh hvwlpdwruhu di M rj L� Hiwhuvrp
M hu hq plgghoyéugl/ ylo fMA ' 3�

A

SA
|'�M| yéuh hq nrqvlvwhqw hvwlpdwru xq0

ghu phjhw vydjh iruxgvéwqlqjhu/ kyrulprg L hu yduldqv0nryduldqvpdwulfhq iru
vfruh yhnwruhq/ kyruiru hq nrqvlvwhqw hvwlpdwru pè wdjh kûmgh iru hyhqwxho kh0
whurvnhgdvwlflwhw rj dxwrnruuhodwlrq1 L ehjjh hvwlpdwruhu huvwdwwhv wf phg hq
nrqvlvwhqw hvwlpdwru/ ewA � Ghq khuyhg rsqèhgh hvwlpdwru ndoghv l ironhpxqgh
riwh Vdqgzlfk hvwlpdwruhq1

Yduldqvxgwu|nnhw vlpsol�fhuhv xqghu ylvvh uhjxodulwhwvehwlqjhovhu rj iru
hq prgho/ ghu hu vshfl�fhuhw nruuhnw phg khqv|q wlo g|qdpln rj irugholqj1 L
vègdqqh wloiéogh jéoghu/ dw L ' M rj wuh phjhw ehq|wwhgh hvwlpdwruhu di T "

hu ghq lqyhuvh di ghq Revhuyhuhgh Lqirupdwlrqvpdwul{ eT�U� '
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� Dooh wuh hvwlpdwruhu hu nrqvlvwhqwh rj

h!flhqwh/ rj ghuiru énylydohqwh dv|pswrwlvn1Kdu pdq wlowur wlo/ dw hqv prgho
hu nruuhnw vshfl�fhuhw/ eûu pdq dqyhqgh hw di glvvh wuh vlpsoh yduldqvxgwu|n/
phq l dqguh vlwxdwlrqhu hu ghw wlouègholjw dw euxjh +8,1 Iruvnhoohq phoohp ghw
vlpsoh rj ghw jhqhuhooh yduldqvxgwu|n gdqqhu edvlv iru hq uénnh ihmovshfl�nd0
wlrqvwhvwv1

Vhoyrp gh wuh vlpsoh yduldqvhvwlpdwruhu hu dv|pswrwlvn énylydohqwh/ ndq
gh iru hq jlyhq vwlnsuûyh jlyh phjhw iruvnhooljh hvwlpdwhu di T "� Prqwh Fduor
vlpxodwlrqhu kdu ghprqvwuhuhw/ dw eT�U� rj eT.U� hu ehw|gholjw phuh suéflvh
hqg hvwlpdwhu edvhuhw sè eT�� 1 Ghwwh uhvxowdw iuhpndoghu hq jhqhuho dgyduvho
rp/ dw dv|pswrwlvnh uhvxowdwhu �&&e qûgyhqgljylv jlyhu hq jrg dssurnvlpd0
wlrq wlo uhvxowdwhuqh iru hq hqgholj vwlnsuûyh1 Ydojhw di yduldqvhvwlpdwru kdu
rjvè nrqvhnyhqvhu iru Zdog rj OP whvwhqh/ vrp dqyhqghu hw yduldqv hvwlpdw1
Ghw kdu ylvw vlj/ dw whvwhqh kdu ylgw iruvnhooljh hjhqvndehu dikéqjlj di ydoj di
yduldqvhvwlpdwru1 Iohuh uhvxowdwhu w|ghu sè/ dw whvw edvhuhw sè T�U� rj T.U�
kdu vwûuuh vw|unh hqg whvw edvhuhw sè T�� 1 Hq dowhuqdwly pègh dw xguhjqh
xvlnnhukhg sè ylo eolyh suévhqwhuhw l divqlw 517 rp errwvwuds1

;



516 Plvvshfl�ndwlrq= Svhxgr PO rj lnnh0sdudphwulvn
hvwlpdwlrq

Uhvxowdwhuqh/ yl kdu suévhqwhuhw ryhqiru/ hu dooh xgohgw xqghu iruxgvéwqlqj
di hq nruuhnw vshfl�fhuhw prgho/ phq gd ûnrqrplvn whrul vméoghqw jlyhu nrq0
nuhwh vydu sè irugholqj rj vshfl�nnh ixqnwlrqhooh iruphu/ hu ghwwh hq wylyovrp
dqwdjhovh l sudnvlv1 L ghwwh divqlw jhqqhpjèu yl wr phwrghu/ kyru ghq hqh/
svhxgr PO/ hoohu txdvl PO/ hu urexvw ryhuiru ihmovshfl�ndwlrq di irugholqjhq/
rj ghq dqghq/ vhpl0 rj lnnh sdudphwulvn hvwlpdwlrq/ sèoéjjhu prghoohq iéuuh
dqwdjhovhu/ kylonhw plqgvnhu vdqgv|qoljkhghq iru ihmovshfl�ndwlrq1

Svhxgr PO hu/ vrp qdyqhw dqw|ghu/ hq PO hvwlpdwru/ vrp lnnh iruxg0
véwwhu hq nruuhnw vshfl�fhuhw irugholqj1 Kylv hq prgho hu ihmovshfl�fhuhw/ ulvl0
nhuhu pdq/ dw ewA hu hq lqnrqvlvwhqw hvwlpdwru/ rj dw ghw xgwu|n iru T "c vrp
hu xgohgw xqghu hq dqwdjhovh rp hq nruuhnw vshfl�fhuhw prgho/ oljhohghv hu
irunhuw1 Gd yl vrp qéyqw vméoghqw kdu hq nruuhnw vshfl�fhuhw prgho/ hu ghw
yljwljw dw �qgh iruxgvéwqlqjhu/ xqghu kylonh yl kdu hq nrqvlvwhqw hvwlpdwru1
Iru hq vwru nodvvh di prghoohu hnvlvwhuhu hq svhxgr0pd{lpxp olnholkrrg hvwl0
pdwru/ SPO/ vrp hu hq nrqvlvwhqw hvwlpdwru di w/ rj iru kylonhq pdq ndq
xgohgh hq nruuhnw dv|pswrwlvn yduldqv1

Ehwudjw hq ihmovshfl�fhuhw prgho/ gyv1 ghq vdqgh irugholqj wlokûuhu lnnh
ghq idplolh di irugholqjhu/ vrp dqyhqghv l yruhv olnholkrrg ixqnwlrq1 Ghq
irugholqj/ vrp dqyhqghv l olnholkrrg ixqnwlrqhq/ ehqéyqhv ghq svhxgr vdqgh
irugholqj1 Dqwdj hnvhpshoylv/ dw ghq gdwdiuhpeulqjhqgh surfhv rsi|oghu

+| ' 6 E%|c q� n �| +9,

rj
. E+|m%|� ' 6 E%|c q� c | ' �c 2c � � �

kyruiru . E�|m%|� ' f� Ghw ndq ylvhv/ dw iru hqkyhu ixqnwlrq 6 rj hqkyhu
dv|pswrwlvn irugholqj di i%|j c ièu pdq hq nrqvlvwhqw hvwlpdwru eqWc kylv rj
nxq kylv ghq svhxgr vdqgh irugholqj yéojhv iud hq idpolh di hq olqhéu h{srqhq0
wlho wéwkhghu/ ghu iru hnvhpsho rpidwwhu Elqrpldo/ Srlvvrq/ Jdppd/ Qrupdo
rj Pxowlqrpldo irugholqjhq1 SPO hvwlpdwruhq hu rjvè dv|pswrwlvn qrupdo0
irughow1 Ghw hu vèohghv lnnh qûgyhqgljw dw kdyh hq dqwdjhovh rp ghq vdqgh
irugholqj di �|c phq nxq rp ghqv ehwlqjhgh plgghoyéugl1 Nhqghu pdq ghq
vdqgh idplolh di irugholqjhu/ hu PO hvwlpdwruhq qdwxuoljylv phuh h!flhqw hqg
SPO hvwlpdwruhq1

<



Yéojhv qrupdoirugholqjhq vrp svhxgr vdqg irugholqj l prgho +9,/ ièu pdq
hq SPO hvwlpdwru/ vrp vyduhu wlo hq pxowlyduldw/ lnnh0olqhéu plqgvwh nydgud0
whuv hvwlpdwru1 Kdu pdq hw nrqvlvwhqw hvwlpdw/ el|c sè yduldqvhq di +|m%|/ rj hu
. E�|�|n�m%|%|n�� ' fc � : �c hu ghq jhqhudolvhuhgh plqgvwh nydgudwhuv hvwl0
pdwru/ eqW ' 4�?q

SA
|'� E+| �6| E%|c q��

� el3�| E+| �6| E%|c q�� hq nrqvlvwhqw
hvwlpdwru/ vrp hu h!flhqw l nodvvhq di SPO hvwlpdwruhu di +9,/ gyv1 dw el3�| hu
hq rswlpdo yéjwpdwul{1 L ghwwh wloiéogh vlpsol�fhuhu yduldqvxgwu|nnhw l +8,
wlo eT ' dE�*A �

SA
|'� EY6|*Yq

��
� el3�| EY6|*Yq

��o3�1
Dqyhqghu pdq doplqgholj lnnh olqhéu plqgvwh nydgudwhuv phwrgh wlo hvwl0

pdwlrq di q l +9, wdjhv ghu lnnh khqv|q wlo pxolj khwurvnhgdvwlflwhw1 Pdq ndq
grj vwdglj iè hw nrqvlvwhqw hvwlpdw sè yduldqvhq yhg kméos +8,1 L ghw olqhéuh
wloiéogh kyru 6 E%|c q� ' %

�

|q hu ghwwh hvwlpdw/ eT c olj Zklwhv Khwhurvnhgdvwl0
flw|Frqvlvwhqw Yduldqfh Hvwlpdwru

Gh prghoohu/ yl kdu ehkdqgohw/ hu dooh sdudphwulvnh/ gyv1 nxq hw hqgholjw
dqwdo sdudphwuh hu xnhqgwh/ w� Hq xnhqgw ixqnwlrqvirup hoohu irugholqj ndq
ehwudjwhv vrp hq xnhqgw sdudphwhu � di xhqgholj glphqvlrq rj jlyhu dqohg0
qlqj wlo hqwhq hq lnnh sdudphwulvn prgho �� hoohu hq vhplsdudphwulvn prgho
��cwc kyru nxq w hu di lqwhuhvvh1

Hnvhpsohu sè vhplsdudphwulvnh prghoohu hu lnnh olqhéuh uhjuhvvlrqvpr0
ghoohu phg xnhqgw uhjuhvvlrqvixqnwlrq hoohu irugholqj rj Hxohuoljqlqjhu +5,/
kyru pdq lnnh kdu vshfl�fhuhw khoh irugholqjhq/ phq nxq ghq ehwlqjhgh plg0
ghoyéugl1

Xqghu ylvvh ehwlqjhovhu hu ghw pxoljw dw �qgh hq h!flhqw vhplsdudphwulvn
hvwlpdwru1 Ghqqh ylo yéuh plqgvw oljh vè h!flhqw vrp ghq gèuoljvwh sdudph0
wulvnh prgho/ ghu rpidwwhu ghq vhplsdudphwulvnh prgho1 Jlyhw dw pdq ndq
�qgh hq nrqvlvwhqw hvwlpdwru di T E} E�|c w�� c ylo hq JPP hvwlpdwru/ vrp
euxjhu ghq lqyhuvh di ghqqh yduldqv vrp yéjwpdwul{ l +6,/ yéuh hq h!flhqw
vhplsdudphwulvn hvwlpdwru1

Wlo dw looxvwuhuh lghhq l lnnh0sdudphwulvn hvwlpdwlrq ehwudjwhu yl hw hn0
vhpsho/ kyru ghq ixqnwlrqhooh irup iru hq uhjuhvvlrqvixqnwlrq hu xnhqgw1 Hq
uhjuhvvlrqvixqnwlrq . E+m%f� ndq ehuhjqhv vrp jhqqhpvqlwwhw di dooh gh +*hu/
kylv wlokûuhqgh yéugl di % hu olj %f1 Ghqqh iuhpjdqjvpègh hu lplgohuwlg lnnh
euxjedu l sudnvlv/ irugl ghu nxq �qghv A %0yéuglhu/ kyruyhg . E+m%f� nxq hu
gh�qhuhw iru A yéuglhu/ rj/ kylv dooh %*huqh hu iruvnhooljh/ eolyhu kyhuw jhq0
qhpvqlw ehuhjqhw xgiud hq revhuydwlrq1 Wulfnhw wlo dw nrpph xghqrp ghwwh
sureohp hu dw xguhjqh ghq ehwlqjhgh plgghoyéugl di + jlyhw %f iru + yéuglhu/
kylv wlokûuhqgh %0yéuglhu hu l hq rphjq di %f� Iru hnvhpsho/ uhjuhvvlrqvixqn0
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wlrqhq l %f xguhjqhv vrp hw yhmhw jhqqhpvqlw di dooh +*huqh/ kyru yéjwhq/
ndoghw néuqhq hoohu &eo?e,c hu hq ixqnwlrq vrp diwdjhu phg divwdqghq pho0
ohp %f rj ghq wlo + kûuhqgh %1 Hw w|slvn hnvhpsho sè hq yéjwixqnwlrq hu
ghq qrupdoh wéwkhgvixqnwlrq �/ hydoxhuhw l dE%� %f�*�o/ kyru sdudphwhuhq
�c ndoghw eèqgylgghq hoohu K@?_��_|�/ uhjxohuhu nrqfhqwudwlrqhq di yéjwhq
rpnulqj %f1 Yéuglhq di � vndo diedodqfhuhv hiwhu vwlnsuûyhqv vwûuuhovh/ lghw
hq vwru yéugl di � jlyhu vwûuuh eldv/ phq plqguh yduldqv/ rj ylfh yhuvd1 Ghq
rswlpdoh yéugl di � ehvwhpphv l sudnvlv yhg nu|gvydolghulqj/ kyru pdq iru
iruvnhooljh � hvwlphuhu uhjuhvvlrqvixqnwlrqhq sè hq ghopéqjgh di vwlnsuûyhq
rj xqghuvûjhu kyru jrgw ghq hvwlphuhgh uhjuhvvlrqvixqnwlrq sdvvhu sè ghq
gho di vwlnsuûyhq/ ghu lnnh kdu yéuhw dqyhqgw wlo hvwlpdwlrq1

517 Ehguh dssurnvlpdwlrq= Errwvwuds

Dqyhqghovh di ghq dv|pswrwlvnh whrul jlyhu hjhqvndehuqh di hq hvwlpdwru l
vwruh vwlnsuûyhu/ phq glvvh hjhqvndehu jéoghu riwh lnnh l vpè vwlnsuûyhu1 Iru
dw iruehguh qrupdoirugholqjvdssurnvlpdwlrqhq iud divqlw 514 ndq pdq xgohgh
hq kûmhuh0rughqv Wd|oru dssurnvlpdwlrq/ vrp ndq dqyhqghv wlo dw nruuljhuh
hqwhq irugholqjhq hoohu hvwlpdwruhq1 Glvvh nruuhnwlrqhu ndq yéuh ehvyéuoljh
dw xgohgh rj euxjh/ kyrulprg hq irukrogvylv vlpsho/ phq frpsxwhu lqwhqvly
phwrgh wlo dw rsqè vdpph iruehgulqj hu errwvwudsslqj1 Prqwh Fduor uhvxo0
wdwhu w|ghu sè/ dw eègh kûmhuh rughqv dssurnvlpdwlrq rj errwvwuds ylunhu iru
vhoy vpè A 1 L ghwwh divqlw jhqqhpjèu yl qrjoh hnvhpsohu sè dqyhqghovh di
errwvwudsslqj1

Errwvwudsslqj ndq looxvwuhuhv phg hw hnvhpsho sè ehuhjqlqj di hw nrq�0
ghqvlqwhuydo iru hq plgghoyéugl1 Odg 8 E%� yéuh srsxodwlrqhqv xnhqgwh irugh0
olqjvixqnwlrq iru %c rj 6E8 � plgghoyéuglhq di %� Iru dw xguhjqh 6 l sudnvlv
hu ghw qûgyhqgljw dw kdyh hw hvwlpdw di 8� Ghw qdwxuoljh ydoj hu ghq hpslulvnh
irugholqjvixqnwlrq jlyhw vrp e8 E%� ' �

A

S
�t%|	%�c kyru kyhu di gh A revhuyd0

wlrqhu %| wlovnulyhv vdqgv|qoljkhghq �*A� �t� hu lqglndwruixqnwlrqhq1 Khuhiwhu
ndq plgghoyéuglhq xguhjqhv vrp 6Ef8 �c vrp hu olj phg ghw végydqoljh duwl0
phwlvnh jhqqhpvqlw/ % ' �

A

S
%|�

Hw <8( v|pphwulvn nrq�ghqvlqwhuydo hu gh�qhuhw yhg � E%� | � > 	 %n |�
' fc bD hoohu xgwu|nw jhqhuhow l ghq qhwrs lqwurgxfhuhgh qrwdwlrq

.8

�
�i6Ee8�3|$6E8 �$6Ee8�n|j � fc bDm8

�
' f1 Ghqqh ndoghv srsxodwlrqvoljqlq0

jhq/ irugl ghq nuéyhu nhqgvnde wlo srsxodwlrqhq/ kydg yl lnnh kdu1 L vwhghw
vnliwhu yl 8 xg phg e8 / rj e8 phg 8 Wc hq errwvwuds irugholqj/ vrp gh�qh0
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uhv qhghqiru1 Yl ndq qx rsvwlooh hq oljqlqj/ vrp lnnh nuéyhu nhqgvnde wlo

srsxodwlrqhq .e8 �
�i6E8W�3|W$6Ee8�$6E8 W�n|Wj � fc bDm e8�

' f1 Ghqqh oljqlqj

ndoghv vwlnsuûyholjqlqjhq rj ndq ehq|wwhv wlo dw ehvwhpph nrq�ghqvlqwhuydo0
ohw E%� |Wc %n |W� � Kèehw hu/ dw vwlnsuûyholjqlqjhq hu hq jrg dssurnvlpdwlrq
wlo srsxodwlrqvoljqlqjhq1 Ghwwh ndoghv wkh errwvwuds sulqflsoh rj ehvwèu dowvè
di/ dw pdq iruhvwloohu vlj/ dw vwlnsuûyhq idnwlvn hu srsxodwlrqhq1

Iru hq jhqhuho vwdwlvwln/ � E8 � c ylo xgohgqlqjhq di irugholqjhq di � E8 �
nuéyh nhqgvnde wlo srsxodwlrqhq/ phq l vwhghw ndq yl dowvè dssurnvlphuh
irugholqjhq di �

� e8�
phg errwvwudsirugholqjhq/ 8 W E�� �

Errwvwudsirugholqjhq 8 W E�� xguhjqhv yhg/ dw pdq iru hwkyhuw pxoljw xg0
idog phg A revhuydwlrqhu wuxnnhw iud e8 ehuhjqhu gh wlokûuhqgh yéuglhu di ��
Kylv revhuydwlrqhuqh hu xdikéqjljh/ hu ghu A A pxoljh xgidog rj yéuglhu di
�� Iru hnvhpsho/ kylv A ' 2 hu ghu 7 pxoljh xgidog E%�c %�� c E%2c %2� c E%�c %2�
rj E%2c %�� c kyhu phg vdqgv|qoljkhghq 4271 Ehpéun dw kylv uénnhiûojhq hu
oljhj|oglj iru yéuglhq di �c jlyhu E%�c %2� rj E%2c %�� vdpph yéugl di �c rj
jhqhuhow hu ghu

�
2A3�
A

�
pxoljh yéuglhu di �� Ghuiru kdu errwvwudsirugholqjhq

8 W E�� iru A ' 2c wuh pdvvhsxqnwhu/ gh wr phg vdqgv|qoljkhg 427 rj ghw
wuhglh phg 4251 Iud 8 W E�� ndq pdq ehuhjqh yduldqvhq/ hoohu hq kylonhq vrp
khovw vwdwlvwln pdq pèwwh ûqvnh1

Phg vwûuuh A hu ghu vè pdqjh pxoljh xgwuén iud e8 E%� c dw ghw lnnh hu sudn0
wlvn pxoljw dw ehwudjwh vdpwoljh xgwuén1 Pdq ndq l vwhghw vlpxohuh 8 W E��
yhg dw odyh � errwvwuds vwlnsuûyhu  W� c � ' �c � � � c �c kyhu phg A revhu0
ydwlrqhu1 Kyhu errwvwuds vwlnsuûyh odyhv vrp hq vlpsho wloiéoglj vwlnsuûyh
phg wloedjhoéjqlqj iud e8 E%� � Iru kyhu errwvwudsvwlnsuûyh ehuhjqhv �W� � Hw
hvwlpdw sè errwvwuds irugholqjhq e8 W E�� ièv yhg dw wlooéjjh ��

W vdqgv|qolj0
khghq �*�1 Ghwwh vyduhu wlo hq Prqwh Fduor vlpxodwlrq phg ghq xqgwdjhovh/
dw pdq euxjhu e8 E%� l vwhghw iru 8 E%� � Kylv k hu hq nrpsolfhuhw ixqnwlrq
ndq errwvwudsehuhjqlqjhuqh nuéyh hq gho frpsxwhunudiw1 W|slvn hu � ' 2ff
wlovwuénnholj1

Errwvwudsshq ndq nrqvwuxhuhv vèohghv/ dw ghqv suéflvlrq iru hw jlyhw A hu
di hq kûmhuh rughq hqg ghq/ ghu rsqèv yhg dqyhqghovh di vwdqgdug dv|pswrwlvn
whrul1 Suéflvlrqhq di errwvwuds irugholqjhq 8 W dikéqjhu di �1 W|slvn hu ihmohq
di rughqhq A3�*2 vrp iru vwdqgdug dv|pswrwlvn whrul/ kylonhw ehw|ghu/ dw
ihmohq pxowlsolfhuhw phg A rsoûiwhw l hq kylonhqvrpkhovw hnvsrqhqw plqguh
hqg 425 jèu prg 31 Errwvwudsslqj hu véuoljw dwwudnwlyw l wloiéogh/ kyru �
hu dv|pswrwlvn slyrwdo/ gyv1 ghqv dv|pswrwlvnh irugholqj lnnh dikéqjhu di
xnhqgwh sdudphwuh1 L glvvh wloiéogh hu ihmohq di plqguh rughq hqg A3�*2c w|slvn
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A3��
L olqhéuh uhjuhvvlrqvprghoohu hu errwvwuds ihmohq khow qhg wlo rughq A32

yhg xguhjqlqj di wr0vlghgh nrq�ghqvlqwhuydoohu iru kéogqlqjvnrh!flhqwhq1
Ehwudjw ghq vlpsoh olqhéuh uhjuhvvlrqvprgho +| ' knq%|n�|/ kyru �|*huqh hu
xdikéqjljh rj lghqwlvn irughowh phg xnhqgw irugholqjvixqnwlrq rj yduldqv j21
Ehwudjwhu yl ghq dv|pswrwlvnh irugholqj di ROV hvwlpdwruhq eqc dikéqjhu ghq
di q rj j1 Ehwudjwhu yl lvwhghw ghq vwxghqwlvhuhgh vwdwlvwln 5 ' Eeq � q�*ejq/
kyru ej2q hu yduldqvhq di eq/ dikéqjhu ghq dv|pswrwlvnh irugholqj/ � Efc �� c
lnnh di xnhqgwh sdudphwuh= 5 hu dv|pswrwlvn slyrwdo1 Iru dw �qgh errwvwuds
irugholqjhq di 5 ehq|wwhv errwvwuds sulqflsshw/ kyru vwlnsuûyhq ehwudjwhv vrp
srsxodwlrqhq/ kyruyhg q rj j ndq huvwdwwhv di vwlnsuûyhyéuglhuqh eq rj ej1

Iud vwlnsuûyhq E+�c %�� c � � � c E+A c %A � ehuhjqhu yl ekc eqc ejqc e� ' de��c � � � c e�A o�1
Ghu odyhv qx � errwvwuds vwlnsuûyhu1 Hq errwvwuds vwlnsuûyh gdqqhv yhg dw
wuénnh A uhvlgxdohu iud e�� Kyhuw hohphqw e�| kdu vdqgv|qoljkhg �*A iru dw
eolyh wuxnnhw/ rj ghu wuénnhv phg wloedjhoéjqlqj1 Iru kyhu errwvwuds vwln0
suûyh de�W�c � � � c e�WA o gdqqhv +W| ' ekn eq%|n e�W| c | ' �c � � � c A rj sè végydqolj ylv
ehuhjqhv plqgvwh nydgudwhuv hvwlpdwhuqh eqW rj ejWq� Iru kyhu errwvwuds vwln0

suûyh ehuhjqhv 5W� ' EeqW��eq�*ejWq� c � ' �c � � � c �1 Gh uhvxowhuhqgh � yéuglhu di
5W jlyhv kyhu vdqgv|qoljkhghq �*�c kyruyhg ghqv hpslulvnh irugholqj e8 W ndq
xguhjqhv1 Odg 518( rj <:18( shufhqwlohu di e8 W yéuh khqkrogvylv D3 rj Dn�
Khuhiwhu ndq hw <8( nrq�ghqvlqwhuydo xguhjqhv vrp

�eq � ejqD3c eq n ejqDn�1
Ghq mxvw ehvnuhyqh errwvwuds phwrgh ndoghv hq lnnh0sdudphwulvn errw0

vwuds/ irugl pdq lnnh dqwdjhu dw irugholqjh di � wlokûuhu hq ehvwhpw sdudph0
wulvn idplolh di irugholqjhu/ qèu pdq odyhu errwvwudsxgwuénnhqh1 Kylv pdq
ndq dqwdjh/ dw irugholqjhq di � nrpphu iud hq ehvwhpw irugholqj/ ndq pdq
iruehguh errwvwudsshq1 Kylv pdq iru hnvhpsho dqwdjhu/ dw �| hu � Efc j2� c

wuénnhv �W| iud �
�
fc ej2� � Ghwwh hu hq sdudphwulvn errwvwuds1 Ehpéun/ dw

ehuhjqlqjhuqh l ghwwh wloiéogh hu vdpphqidoghqgh phg hq Prqwh Fduor vlpx0
odwlrq/ kyru gh xnhqgwh sdudphwuh idvwvéwwhv wlo gh l vwlnsuûyhq hvwlphuhgh
yéuglhu1

Whvwvwdwlvwlnnhu hu w|slvn dv|pswrwlvn slyrwdoh/ kyruyhg errwvwuds*hq ndq
ehq|wwhv vxffhvixogw wlo dw �qgh hq ehguh dssurnvlpdwlrq di whvwhwv irugholqj1
Ghuyhg hu ghw pxoljw dw yéojh nulwlvnh yéuglhu/ vèohghv dw vdqgv|qoljkhghq
iru hq w|sh L ihmo di whvwhw hu phjhw wéwwhuh sè ghw ûqvnhgh qrplqhooh vljql�0
ndqvqlyhdx1
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518 Iuhpwlglj xgylnolqj l ûnrqrphwulvn whrul

Xgylnolqjhq di hq devwudnw/ phq jhqhuho dv|pswrwlvn whrul kdu jmruw ghw px0
oljw dw xgohgh dssurnvlpdwlyh irugholqjhu iru nrpsolfhuhgh hvwlpdwruhu rj whvw
vwdwlvwlnnhu1 Ghqqh xgylnolqj iruwvéwwhu lprg phuh suéflvh/ kûmhuh rughqv/
dssurnvlpdwlrqhu1 Q|h whnqlnnhu wlo dw xgohgh dv|pswrwlvnh uhvxowdwhu eolyhu
rjvè xgylnohw1 Iru hnvhpsho kdu hpslulvn surfhvwhrul doohuhgh jlyhw uhvxowdwhu
vrp ydqvnholjw ylooh nxqqh eolyh xgohgw phg gh wudglwlrqhooh whnqlnnhu1

Q|h hvwlpdwruhu eolyhu rjvè xgylnohw/ khuxqghu vlpxohuhgh hvwlpdwruhu/ ghu
jûu ghw pxoljw dw hvwlphuh nrpsolfhuhgh prghoohu/ vrp iru hnvhpsho euxjhv l
plnurûnrqrphwul1

Yl kdu nxq vydjw ehuûuw hpqhw rp whvw1 Dssurnvlpdwlyh irugholqjhu iru
whvw ndq riwh xgohghv phg gh vdpph dv|pswrwlvnh whnqlnnhu vrp ehvnuhyhw
l 5141 Iru hnvhpsho/ dv|pswrwlvn hu Zdog/ OU rj OP whvwhqh �2 irughowh/
kyruyhg ghuhv dv|pswrwlvnh hjhqvndehu hu hqv1 Whvwhqhv hjhqvndehu l hqgholjh
vwlnsuûyhu xgjûu hw dnwlyw iruvnqlqjvrpuègh/ lghw dv|pswrwlvn whrul riwh jlyhu
hq gèuolj dssurnvlpdwlrq1 Iru hnvhpsho ylvhu ghw vlj/ dw ghw phjhw euxjwh
Zdog whvw/ |0whvwhw/ kdu pdqjh xkhogljh hjhqvndehu rj eûu xqgjèv l wloiéogh/
ghu oljjhu xghqiru ghq vlpsoh olqhéuh prgho1

Wlo |ghuoljhuh dw eho|vh whrulhq iru hnvwuhpxp hvwlpdwruhu ndq Dphpl|d
+4<;8,/ Jrxulrx{ rjPrqiruw +4<<8, rj Qhzh| rjPfIdgghq +4<<7, dqehidohv1
Hq ohwwhuh rj plqguh whnqlvn ehkdqgolqj di hpqhw ndq �qghv l PfFdeh rj
Wuhpd|qh +4<<5,/ kyrulprg Eduqgru�0Qlhovhq rj Fr{ +4<;<, hu vyéuhuh rj
phuh khqyhqgw wlo vwdwlvwlnhuh1 Yduldqvhvwlpdwruhu hu ehkdqgohw l Gdylgvrq
rj PdfNlqqrq +4<;7, rj Zrrogulgjh +4<<7,1 Hw jrgw ryhueoln ryhu errwvwuds
ndq �qghv l Kdoo +4<<7,/ phqv Kdoo +4<<5, jlyhu hq phjhw xgiûuolj yhuvlrq1
Svhxgr PO ndq rjvè �qghv l Jrxulrx{ rj Prqiruw +4<<8,1 Hqgholj kdu Kçugoh
+4<<3, hq jrg lqgiûulqj l lnnh0sdudphwulvn hvwlpdwlrq1

6 Plnurûnrqrphwul
Ljhqqhp gh vhqhvwh 53058 èu hu ghu vnhw hq véughohv nudiwlj yénvw l dqyhqgho0
vhq di plnurgdwd rj l xgylnolqjhq rj dqyhqghovhq di ûnrqrphwulvnh phwrghu
wlo dw vwxghuh plnurûnrqrplvnh sureohpvwloolqjhu1 Dqyhqghovhvrpuèghuqh rp0
idwwhu duehmgvpdunhgvûnrqrpl/ vxqgkhgvûnrqrpl/ ehironqlqjvûnrqrpl/ lqgx0
vwulûnrqrpl rj pdqjh dqguh rpuèghu lqghq iru dqyhqgw ûnrqrpl1

Edjjuxqghq iru ghqqh xgylnolqj kdu yéuhw hw vdpvslo di  huh iruvnhooljh
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idnwruhu1 Ghu hu vnhw hq hnvsorvlrq l gdwdpéqjghuqh/ vèohghv dw ghu l gdj
�qghv phjhw vwruh plnurgdwdvéw1 Ghvxghq kdu ghq whnqrorjlvnh xgylnolqj jl0
yhw pxoljkhghu iru dw ehkdqgoh rj dqdo|vhuh phjhw vwruh gdwdpéqjghu phg
nrpsolfhuhgh ûnrqrphwulvnh phwrghu1 Hqgholj kdu ghu rjvè lqghq iru ûnr0
qrplvn whrul yéuhw vwéunhuh irnxv sè ghw plnurûnrqrplvnh ixqgdphqw iru
pdnurûnrqrplhq/ kylonhw kdu lqvsluhuhw wlo hpslulvnh ûnrqrplvnh dqdo|vhu di
plnurûnrqrplvnh sureohpvwloolqjhu1

Sè hq uénnh sxqnwhu dgvnloohu plnurûnrqrphwul vlj iud dqguh rpuèghu
lqghq iru ûnrqrphwulhq1 Plnurgdwd ylo yéuh l irup di lqglylggdwd/ hqwhq vrp
furvv0vhfwlrq gdwd hoohu vrp sdqhogdwd/ rj vègdqqh gdwd kdu qrjoh ndudnwh0
ulvwlvnh wuén/ vrp ylo divshmohv l vshfl�ndwlrqhq di gh plnurûnrqrphwulvnh
prghoohu rj gh hvwlpdwlrqvphwrghu/ ghu dqyhqghv1

Iru ghw iûuvwh xgylvhu gdwd riwh hq phjhw vwru yduldwlrq kryhgvdjholjw sè
juxqg di lqglylgxho yduldwlrq1 Ghuiru vndo prghovshfl�ndwlrqhu w|slvn wloodgh
hq phjhw kûm judg di yduldwlrq1 Ghw hu vèohghv lnnh xvégydqoljw dw vh pl0
nurûnrqrphwulvnh dqdo|vhu phg hq *irunodulqjvjudg* sè 8043 (/ rj l pdqjh
wloiéogh hqggd odyhuh/ vdpwlglj phg dw ghu hu pdqjh vljql�ndqwh yduldeoh l
prghoohq1 Ghwwh wdjhv ghu l hq ylv judg kûmgh iru yld lqwurgxnwlrq di xrevhu0
yhuhw khwhurjhqlwhw rj pèohihmo l prghoohuqh1

Iru ghw dqghw kdu gdwd végydqoljylv/ vrp iûojh di ghq xqghuvûjwh sureohp0
vwloolqj/ hw hoohu  huh ndudnwhulvwlvnh wuén/ vrp prghoohuqh rj hvwlpdwlrqvph0
wrghuqh hu qûgw wlo hnvsolflw dw wdjh kûmgh iru1 Ghu ndq yéuh wdoh rp glvnuhwh
gdwd +ghowdjhovh yv1 lnnh0ghowdjhovh,/ fhqvruhuhgh gdwd +irueuxj,/ wuxqnhuhgh
gdwd +uhvhuydwlrqvoûq,/ juxsshuhgh gdwd/ yduljkhgvgdwd/ hwf1 Ghwwh ehw|ghu
rjvè/ dw ghw �duvhqdo� di irugholqjvdqwdjhovhu/ vrp dqyhqghv/ hu phjhw euh0
ghuh hqg lqghq iru dqguh rpuèghu di ûnrqrphwulhq1

Iru ghw wuhgmh hu ghu riwh odqjw kûmhuh judg di ryhuhqvvwhpphovh phoohp
ghq ûnrqrplvnh whrulv ehjuhehu rj plnurgdwd/ kylonhw jûu ghw pxoljw phg
plnur0ûnrqrphwulvnh phwrghu dw prghoohuh uhvwulnwlrqhu iud ghq ûnrqrplvnh
whrul1 Hw fhqwudow wuén yhg pdqjh dqyhqghovhu di plnurûnrqrphwul hu ghq
wéwwh vdpphqkéqj phoohp ûnrqrplvn whrul rj ûnrqrphwulvn sudnvlv1 Riwh hu
ghw vwrndvwlvnh hohphqw l prghoohuqh hq lqwhjuhuhw gho di vèyho ghq ûnrqrplvn0
whruhwlvnh prgho vrp ghq ûnrqrphwulvnh vshfl�ndwlrq iuhpiru eorw dw yéuh
hw ihmoohg/ ghu wloiûmhv prghoohq1 Hw di gh phvw èehqo|vh hnvhpsohu sè ghwwh hu
mrevûjhprghoohu/ vh eo1d1 Ghylqh rj Nlhihu +4<<4, iru hq ryhuvljw1

Hqgholj hu plnurûnrqrphwulvnh prghoohu l kûm judg lnnh0olqhéuh/ vhoy rp
gh w|slvn ylo lqghkrogh hw olqhéuw hohphqw l irup di %�qc kyru % hu hq yhnwru di
uhjuhvvruhu/ rj q hu hq yhnwru di nrh!flhqwhu1 Ghwwh ehw|ghu ghov/ dw hvwlpd0
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wlrqvphwrghuqh ndq yéuh whppholj ehuhjqlqjvlqwhqvlyh/ rj ghov dw iruwronqlqj
di uhvxowdwhuqh eolyhu phuh nrpsolfhuhw hqg l vlpsoh olqhéuh prghoohu1

L ghw iûojhqgh ylo yl jhqqhpjè wuh iruvnhooljh w|shu di prghoohu/ vrp lo0
oxvwuhuhu qrjoh di gh yljwljvwh rpuèghu lqghq iru plnurûnrqrphwulhq1 Ghw
guhmhu vlj rp prghoohu iru lqglylgxhooh ehvoxwqlqjhu/ prghoohu iru sdqhogdwd
rj prghoohu iru yduljkhgvgdwd1

614 Prghoohu iru lqglylgxhooh ehvoxwqlqjhu

Gh gdwd/ vrp dqdo|vhuhv l plnurûnrqrphwul/ vwdpphu riwh iud revhuydwlrqhu di
lqglylgxhooh ehvoxwqlqjhu1 Ghu ndq yéuh wdoh rp ehvoxwqlqjhu/ kyru ghu yéojhv
phoohp eorw wr dowhuqdwlyhu/ kyru ghu yéojhv phoohp ? iruvnhooljh pxoljkhghu/
hoohu kyru ydojhw ylo yéuh ehvnuhyhw yhg hq nrqwlqxhuw yduldeho/ ghu grj riwh
ndq yéuh ehjuéqvhw/ i1hnv1 di qxo vrp hq qhguh juéqvh1 Gd gdwd vèohghv
nxq ndq dqwdjh hw hqgholjw dqwdo glvnuhwh yéuglhu hoohu sè dqghq pègh hu
ehjuéqvhw l gh pxoljh yéuglhu/ vrp gh ndq dqwdjh/ wdohu pdq rp olplwhg
ghshqghqw yduldeoh hoohu rp wkh hfrqrphwulfv ri fruqhuv/ nlqnv dqg krohv/ vh
Sxgqh| +4<;<,1

Kylv ghq vlwxdwlrq/ vrp yl ûqvnhu dw prghoohuh/ nxq lqgheéuhu hw ydoj
phoohp wr dowhuqdwlyhu/ ylo yl revhuyhuh hqwhq +� ' � hoohu +� ' f1 Hu %�
hq yhnwru/ ghu lqghkroghu gh irunoduhqgh yduldeoh/ vrp ehvwhpphu +/ ndq yl
rsvnulyh yruhv prgho vrp

� E+� ' �m%�� ' 8 E%��q� +:,

kyru 8 hu hq irugholqjvixqnwlrq1 Irugholqjvixqnwlrqhq 8 ndq yéojhv/ vè ghq
sdvvhu wlo ghq nrqnuhwh sureohpvwloolqj/ phq eodqgw gh phvw dqyhqgwh vshfl0
�ndwlrqhu hu ghq orjlvwlvnh irugholqjvixqnwlrq/

8 E�� '
e�

� n e�
+;,

ghu dqyhqghv l orjlw prghoohq/ hoohu vwdqgdugqrupdoirugholqjhqv irugholqjv0
ixqnwlrq

8 E�� '
] �

3"

�s
2Z

e3
�

2
|2_| +<,

ghu dqyhqghv l surelw prghoohq1
Sè edvlv di vshfl�ndwlrqhq di 8 ndq orj0olnholkrrg ixqnwlrqhq rsvwloohv/ rj

PO hvwlpdwruhq iru q ndq �qghv yhg pdnvlphulqj di ghqqh1 Gd olnholkrrgolj0
qlqjhuqh hu lnnh0olqhéuh ylo hq qxphulvn oûvqlqj di glvvh yéuh qûgyhqglj iru
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dw �qgh PO hvwlpdwhw di q1 Hvwlpdwruhq ylo yéuh dv|pswrwlvn qrupdoirughow
rj kdyh gh végydqoljh séqh hjhqvndehu iru PO hvwlpdwruhu/ vh divqlw 5141

Ghq ûnrqrphwulvnh prgho iru hw elqéuw ydoj ndq rjvè xgohghv xg iud hq
xqghuoljjhqgh dgiéugvprgho/ kyru lqglylghw pdnvlphuhu vlq q|wwh l hq vlwx0
dwlrq phg xvlnnhukhg/ ghu hqwhq rswuéghu l irup di vwrndvwlvnh suéihuhqfhu
hoohu rsvwèu vrp iûojh di rswlphulqjvihmo1

L hq vlwxdwlrq/ kyru ghu ndq yéojhv phoohp  huh iruvnhooljh pxoljkhghu/
ndq hq pxowlqrpldo xgjdyh di orjlw hoohu surelw prghoohq ehq|wwhv1 Iru gh
pxowlqrpldoh prghoohu rsvwèu ghu |ghuoljhuh nrpsolndwlrqhu vrp iûojh di ghq
pxoljh nruuhodwlrqvvwuxnwxu/ ghu ndq yéuh l ydojhw phoohp gh iruvnhooljh px0
oljkhghu1 Ghq pxowlqrpldoh orjlw prgho hu ehuhjqlqjvpévvljw vlpsho/ phq
lpsolfhuhu xdikéqjljkhg di luuhohydqwh dowhuqdwlyhu/ kylonhw l sudnvlv ndq yéuh
hq véughohv uhvwulnwly dqwdjhovh1 Ghq pxowlqrpldoh surelw prgho wloodghu jh0
qhuhooh nruuhodwlrqhu phoohp gh hqnhowh dowhuqdwlyhu/ phq wlo jhqjéog lqyroyh0
uhu ehuhjqlqjhq di vdqgv|qoljkhghuqh/ rj ghuphg orj0olnholkrrg ixqnwlrqhq/
xguhjqlqj di  huglphqvlrqdoh lqwhjudohu ryhu vlpxowdqh qrupdoirugholqjvwéw0
khghu/ kylonhw nxq hu pxoljw iru hw irukrogvylvw ehjuéqvhw dqwdo dowhuqdwlyhu1
Ghw hu hw sureohp/ ghu rjvè hu nhqgw vrp wkh fxuvh ri glphqvlrqdolw|1 L vwh0
ghw hu ghw pxoljw dw ehq|wwh phuh jhqhuhooh prghow|shu vrp i1hnv1 prghoohu
phg jhqhudol}hg h{wuhph ydoxh irugholqjhu/ ghu wloodghu hq phuh  hnvleho nru0
uhodwlrqvvwuxnwxu vdpwlglj phg/ dw pdnvlpxp olnholkrrg hvwlpdwlrq lnnh hu
ehuhjqlqjvpévvljw xpxoljw/ vh Sxgqh| +4<;<, iru qéuphuh ghwdomhu1

Dqguh xgylghovhu di ghq vlpsoh elqéuh prgho wlo vlwxdwlrqhu phg  huh ydoj0
pxoljkhghu rpidwwhu vèyho prghoohu/ kyru gh hqnhowh pxoljkhghu hu rugqhgh/
rughuhg orjlw hoohu surelw/ vrp prghoohu phg hq klhudunlvn vwuxnwxu eodqgw gh
iruvnhooljh pxoljkhghu/ qhvwhg orjlw hoohu surelw1

Kylv ghq yduldeho/ ghu vndo prghoohuhv/ dqjlyhu hw dqwdo/ gyv1 +� ndq dqwdjh
yéuglhuqh 3/4/5/1 ehq|wwhv hq vdqgv|qoljkhgvprgho iru hq glvnuhw vwrndvwlvn
yduldeho/ ghu nxq ndq dqwdjh lnnh0qhjdwlyh khowdovyéuglhu/ hq vèndogw frxqw
gdwd prgho/ vh Zlqnhopdqq +4<<:,1 Hq vlpsho prgho iru hq vègdq dqwdovydul0
deho hu hq Srlvvrq uhjuhvvlrqvprgho/ kyru � E+� ' &m%�� '

�
b&*&-

�
i T E�b��

phg b� ' i T E%��q� �
Srlvvrqprghoohq ylo grj l hq uénnh vlwxdwlrqhu yéuh iru uhvwulnwly/ lghw

ghq lpsolfhuhu/ dw ghq ehwlqjhgh plgghoyéugl rj ghq ehwlqjhgh yduldqv hu
hqv/ . E+�m%�� ' T @o E+�m%��1 Ghw hu ghuiru qûgyhqgljw dw ehq|wwh phuh  hn0
vleoh prghoohu/ ghu wloodghu vèyho ryhuglvshuvlrq vrp xqghuglvshuvlrq/ kyru ghw
iûuvwqéyqwh hu k|ssljvw iruhnrpphqgh l sudnvlv1 Hw hnvhpsho sè hq vègdq
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phuh  hnvleho prgho hu ghq qhjdwlyh elqrpldoprgho/ ghu ndq xgohghv vrp ghq
pdujlqdoh prgho iud hq Srlvvrqprgho/ kyru ghu lqgiûuhv hw jdppdirughow vwr0
ndvwlvn ohg wlo dw rsidqjh |ghuoljhuh xrevhuyhuhw lqglylgyduldwlrq1 Rjvè phuh
jhqhuhooh irugholqjhu ndq ehq|wwhv wlo dw vshfl�fhuh frxqw gdwd prghoohu1

Hq |ghuoljhuh xgylghovh di ghqqh w|sh prgho ndq rsqèv yhg dw lqgiûuh hq
kxugoh l prghoohq1 Eègh Srlvvrqprghoohq rj gh ûyuljh vshfl�ndwlrqhu/ vrp
hu qéyqw ryhqiru/ dqwdjhu/ dw revhuydwlrqhu phg 3 rj revhuydwlrqhu phg hw
srvlwlyw dqwdo hu jhqhuhuhw di ghq vdpph vwrndvwlvnh surfhv1 Hw dowhuqdwly
wlo ghqqh dqwdjhovh hu dw vshfl�fhuh hq kxugoh prgho/ kyru gh wr vwrndvwlvnh
surfhvvhu iru 3 rj iru srvlwlyh dqwdo wloodghv dw yéuh v|vwhpdwlvn iruvnhooljh/
vh i1hnv1 Pxoodk| +4<;9,1 Odg s� rj s2 yéuh vdqgv|qoljkhgvixqnwlrqhu iru
lnnh0qhjdwlyh khowdo1 Odg s� ehvwhpph kxugoh ghohq/ kyru ghw ehvwhpphv/ rp
dqwdoohw vndo yéuh 3 hoohu srvlwlyw/ dowvè hw elqéuw xgidog/ rj odg s2 ehvwhpph
surfhvvhq/ kylv kxugohq sdvvhuhv/ vwuhqjw srvlwlyh yéuglhu wuxqnhuhw yhg 31
Vdqgv|qoljkhgvixqnwlrqhq iru ghqqh prgho hu jlyhw yhg
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Kxugoh prghoohq wloodghu vèyho ryhu0 vrp xqghuglvshuvlrq/ rj prghoohq
diyljhu iud i1hnv1 ghq qhjdwlyh elqrpldoprgho yhg dw odgh vsuhgqlqjhq yéuh
lqglylg0vshfl�n1 Pdnvlpxp olnholkrrg hvwlpdwlrq di prghoohqv sdudphwuh jû0
uhv qhpphuh di/ dw orj0olnholkrrg ixqnwlrqhq hu dgglwly vhsdudeho l sdudph0
wuhqh iru s� rj s2/ vèohghv dw PO hvwlpdwhu ndq rsqèv yhg dw pdnvlphuh gh
wr ghoh vhsdudw1 Hiwhuiûojhqgh ndq ghw sè vwdqgdugylv whvwhv/ rp rsgholqjhq
di prghoohq l gh wr ghoh hu ulpholj1

L dqguh vdpphqkéqjh ndq ghq lqglylgxhooh ehvoxwqlqj yéuh ehvnuhyhw
yhg hq nrqwlqxhuw yduldeho/ ghu hu ehjuéqvhw l kylonh yéuglhu/ ghq ndq dq0
wdjh1 Hw hnvhpsho sè ghwwh hu yhg hpslulvnh ûnrqrplvnh dqdo|vhu di xgjliwhu
wlo nûe di yduljh irueuxjvjrghu/ kyru qhjdwlyh yéuglhu lnnh ndq iruhnrpph/
phq kyru yéuglhq 3 phjhw riwh iruhnrpphu/ vyduhqgh wlo dw lqglylghw l ghq
xqghuvûjwh shulrgh lnnh kdu nûew yduljh irueuxjvjrghu1 Revhuydwlrqhu di 3
vyduhu wlo kmûuqhoûvqlqjhu l ghq edjyhgoljjhqgh ûnrqrplvnh prgho1 Vshfl�nd0
wlrqhq di prghoohq hu
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Jhqhuhow vnhoqhu pdq phoohp wloiéogh/ kyru gdwd hu fhqvruhuhgh/ rj wlo0
iéogh kyru gdwd hu wuxqnhuhgh1 Kylv pdq lnnh kdu qrjhq gdwd/ rj l véughohv0
khg khoohu lqjhq irunoduhqgh yduldeoh %�/ iru gh revhuydwlrqhu/ ghu idoghu xghq
iru juéqvhq/ hu ghu wdoh rp wuxqnhulqj1 Kylv pdq ghulprg kdu nhqgvnde wlo
gh revhuydwlrqhu/ ghu idoghu xghq iru juéqvhq/ hu ghu wdoh rp fhqvruhulqj1
Khu ylo pdq dowvè nhqgh %�/ phq lnnh yéuglhq di %��q n ��/ qèu ghwwh xgwu|n
hu plqguh hqg hoohu olj phg 31 Ghqqh prgho jèu xqghu ehwhjqhovhq hq Wrelw
prgho1 POH di q ylo yéuh nrqvlvwhqwh/ dv|pswrwlvn h!flhqwh rj dv|pswrwlvn
qrupdoirughowh/ kyrulprg doplqgholjh ROV hvwlpdwhu ylo yéuh eldvhg xdqvhw
rp revhuydwlrqhu di 3 lqnoxghuhv hoohu hm1 L prghoohu phg fhqvruhuhgh gdwd ndq
pdq rjvè lqgiûuh hq kxugoh l oljkhg phg prghoohuqh iru frxqw gdwd1 Ghuyhg
ylo pdq iè hq vhsdudw ehvwhpphovh di kylonh revhuydwlrqhu/ ghu hu ehjuéqvhw/
rj kylonh yéuglhu gh xfhqvruhuhgh revhuydwlrqhu dqwdjhu1 Ghwwh ylo riwh yéuh
hq phuh sdvvhqgh prgho l hq odqj uénnh dqyhqghovhu1

Hq di gh xplgghoeduh xgylghovhu di glvvh prghoohu hu wlo hq prgho/ kyru
pdq hqgrjhqw vnliwhu phoohp wr wlovwdqgh phg kyhu vlq vshfl�ndwlrq1 Hq vè0
gdq hqgrjhqhrxv vzlwfklqj uhjuhvvlrq/ HVU/ prgho kdu i1hnv1 yéuhw euxjw
wlo dw dqdo|vhuh oûqoljqlqjhu l ghq sulydwh rj r�hqwoljh vhnwru1 Prghoohq ndq
irupxohuhv vrp
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kyru vhohnwlrqvoljqlqjhq ehvwhpphu/ kylonhq di gh wr juxqgoéjjhqgh oljqlq0
jhu/ pdq ylo revhuyhuh + iud1 Gd eègh +�| rj +2| lqgjèu l vhohnwlrqvoljqlqjhq/
ylo ghq revhuyhuhgh wlovwdqg yéuh hqgrjhqw ehvwhpw1

Qéuw ehvoéjwhw phg prghoohu iru fhqvruhuhgh rj wuxqnhuhgh gdwd hu pr0
ghoohu iru vdpsoh vhohnwlrq1 Hw riwh iruhnrpphqgh sureohp l hpslulvnh ûnrqr0
plvnh dqdo|vhu hu/ dw gh revhuyhuhgh gdwd lnnh ndq ehwudjwhv vrp hq wloiéoglj
vwlnsuûyh iud ghq srsxodwlrq/ vrp pdq ûqvnhu dw xqghuvûjh1 Kylv revhuyd0
wlrqhuqh vwdpphu iud ehvoxwqlqjhu wux�hw di ûnrqrplvn/ udwlrqhow kdqgohqgh
lqglylghu/ ylo gh revhuyhuhgh gdwd vrp uhvxowdw di ghwwh riwh yéuh suéjhw di hq
v|vwhpdwlvn vdpphqkéqj phg gh wuxiqh ehvoxwqlqjhu1 Ghw nodvvlvnh hnvhp0
sho sè ghwwh hu nylqghuv duehmgvxgexgvehvoxwqlqj/ kyru ghu nxq revhuyhuhv
hw xgexg iru gh nylqghu/ vrp ehvoxwwhu vlj wlo dw ghowdjh l duehmgvvw|unhq1
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Kylv ghu lnnh wdjhv khqv|q wlo hq vègdq vdpsoh vhohnwlrq/ vrp l ghwwh hnvhp0
sho iuhpnrpphu yhg vhoy0vhohnwlrq/ hu ghw hw yhonhqgw ûnrqrphwulvn uhvxowdw/
dw hvwlpdwlrq di prghoohqv sdudphwuh eolyhu lqnrqvlvwhqw1 Ghwwh vn|oghv/ dw
h�hnwhq iud gh lqwhuhvvdqwh sdudphwuh/ vrp pdq ûqvnhu dw hvwlphuh/ eolyhu
vdpphqeodqghw phg h�hnwhu iud gh sdudphwuh/ ghu ehvwhpphu rp revhuydwlr0
qhuqh phgwdjhv l vwlnsuûyhq1 Ghu �qghv hq phjhw rpidwwhqgh ûnrqrphwulvn
olwwhudwxu rp vdpsoh vhohnwlrqvsureohphu rj ghuhv oûvqlqj1 Phg khqv|q wlo
hvwlpdwlrq hu ghq dowryhuyhmhqgh phwrgh PO1 Ghu hnvlvwhuhu/ vshflhow rpnulqj
vhohnwlrqvprghoohu/ qrjoh lqh!flhqwh wr0wulqv hvwlpdwlrqvphwrghu/ Khfnpdqv
wr0wulqv phwrgh/ vh Khfnpdq +4<:<,/ phq glvvh hu l gdj vwruw vhw iruéoghgh
sè juxqg di xgylnolqjhq l frpsxwhundsdflwhw1

615 Prghoohu iru sdqhogdwd

Sdqhogdwd hoohu orqjlwxglqdoh gdwd iuhpnrpphu yhg dw iûojh hq ehvwhpw vwln0
suûyh di shuvrqhu/ ylunvrpkhghu hoohu oljq1 ryhu wlg1 Ghuyhg rsqèv jhqwdjqh
revhuydwlrqhu sè kyhuw lqglylg l vwlnsuûyhq1 Sdqhogdwd jlyhu pxoljkhg iru dw
xgiûuh hpslulvnh ûnrqrplvnh dqdo|vhu di irukrog/ vrp lnnh ndq dqdo|vhuhv phg
nrqyhqwlrqhooh furvv0vhfwlrq gdwd hoohu wlgvvhulhgdwd/ vh i1hnv1 Edowdjl +4<<8,/
rj Päw|äv rj Vhyhvwuh +4<<9, iru ryhuvljwhu ryhu sdqhogdwd prghoohu1 Ghq ylj0
wljvwh irugho yhg sdqhogdwd hu/ dw gh wloodghu/ dw ghu wdjhv kûmgh iru xrevhuyhuhw
lqglylgxho yduldwlrq yld lqglylg0vshfl�nnh ohg l prghoohuqh1 Gh ûnrqrphwulvnh
phwrghu ndq holplqhuh hoohu wdjh kûmgh iru glvvh lqglylg0vshfl�nnh iruvnhooh/
qèu ghu hu jhqwdjqh revhuydwlrqhu1 Hq vlpsho olqhéu prgho iru sdqhogdwd hu
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kyru k� hu lqglylg0vshfl�nnh ohg rj b| hu wlgvvshfl�nnh ohg1
Hq wlovyduhqgh sdqhogdwd prgho iru hq vlwxdwlrq/ kyru ghu hu wdoh rp

hq ehvoxwqlqj phg hw ydoj phoohp wr dowhuqdwlyhu/ ndq yéuh � E+�| ' �� '
8 Ek� n %��|q� iru � ' �c � � � c � rj | ' �c � � � c A / kyru ghu khu nxq hu phgwdjhw
gh lqglylg0vshfl�nnh ohg k�1 L oljkhg phg iruuljh divqlw ndq 8 vshfl�fhuhv vrp
hq orjlw/ hq surelw hoohu hq khow dqghq irugholqjvixqnwlrq1

Ixqgdphqwdow vhw ndq gh lqglylg0 rj wlgvvshfl�nnh ohg k� rj b| ehkdqgohv
sè wr iruvnhooljh pèghu= hqwhq vrp idvwh sdudphwuh/ �{hg h�hfwv/ hoohu vrp
vwrndvwlvnh yduldeoh/ udqgrp h�hfwv1 L ghq olqhéuh sdqhogdwd prgho hu ghu qx
yhoxgylnohgh hvwlpdwlrqvphwrghu iru ehjjh wloiéogh1 Kylv k� rj b| ehkdqgohv
vrp idvwh sdudphwuh/ vyduhu ghw wlo dw lqgiûuh sdvvhqgh gxpp|yduldeoh1 Iru dw
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xqgjè dw hvwlphuh hw phjhw vwruw dqwdo sdudphwuh ndq pdq grj wudqviruphuh
gdwd yhg dw wdjh diyljhovhu iud lqglylgxhooh jhqqhpvqlw rj wlgvjhqqhpvqlwwhw/
kyruyhg k� rj b| iruvylqghu/ rj q ndq ghuhiwhu hvwlphuhv yhg plqgvwh nydgud0
whuv phwrgh l hq ruljruhjuhvvlrq1

Kylv gh vshfl�nnh ohg k� rj b| ehkdqgohv vrp vwrndvwlvnh yduldeoh/ ièu
prghoohq hw ihmoohg vdpphqvdw di wuh iruvnhooljh ohg Ek� n b| n ��|� rj eolyhu
ghuphg hq yduldqvnrpsrqhqwprgho1 Khu nuéyhv ghu iruxgvéwqlqjhu rp nr0
yduldqvvwuxnwxuhq iru ihmoohgghw rj ghwv hqnhowh nrpsrqhqwhu/ iûu prghoohqv
sdudphwuh ndq hvwlphuhv1

Gd ghw w|slvn hu wloiéoghw/ dw � hu phjhw vwru/ rj A hu olooh/ ylo dv|pswr0
wlvnh uhvxowdwhu iru hvwlpdwruhu l sdqhogdwd prghoohu qévwhq dowlg nxq yéuh
uhohydqwh/ qèu ghu vhv sè � jèhqgh prg xhqgholj iru idvw A 1 Ghw lqwhuhvvdqwh
hu ghuiru dw xqghuvûjh hvwlpdwruhuv dv|pswrwlvnh hjhqvndehu/ qèu dqwdoohw di
lqglylghu eolyhu vwruw phq xghq vdpwlgljw dw ûjh dqwdoohw di wlgvshulrghu/ kyru
lqglylghuqh revhuyhuhv1

Qèu pdq ehyéjhu vlj eruw iud ghq vlpsoh olqhéuh sdqhogdwd prgho/ rsvwèu
ghu lplgohuwlg jhqhuhow hvwlpdwlrqvsureohphu sè juxqg di gh ryhqqéyqwh eh0
wudjwqlqjhu rp dv|pswrwlvnh uhvxowdwhu1 Ehwudjwhv k� vrp �{hg h�hfwv/ ylo ghu
nxq yéuh hw ehjuéqvhw dqwdo revhuydwlrqhu EA � wlo dw hvwlphuh kyhu k�1 Ghwwh
jlyhu ghw yhonhqgwh lqflghqwdo0sdudphwhu hoohu qxlvdqfh sdudphwhu sureohp/
kyru ghw hu phqlqjvoûvw dw yxughuh hvwlpdwruhuqh xg iud ghuhv dv|pswrwlvnh
hjhqvndehu1 Riwh ylo ghw khoohu lnnh yéuh pxoljw dw hvwlphuh q nrqvlvwhqw/ kylv
k� ehwudjwhv vrp idvwh sdudphwuh1

Rjvè lqghq iru ghwwh rpuègh hu ghu grj vnhw hq nudiwlj xgylnolqj di gh
ûnrqrphwulvnh phwrghu1 Vèohghv kdu Krqruì +4<<5, xgylnohw phwrghu wlo dw
hvwlphuh sdqhogdwd prghoohu phg �{hg h�hfwv iru fhqvruhuhgh rj wuxqnhuhgh
gdwd1

L oljkhg phg prghoohuqh iru furvv0vhfwlrq gdwd ndq vdpsoh vhohnwlrq rjvè
xgjûuh hw sureohp l iruelqghovh phg sdqho gdwd prghoohu1 Ghq phjhw rp0
idwwhqgh ûnrqrphwulvnh olwwhudwxu rpnulqj vdpsoh vhohnwlrqvsureohphw kdu
grj qévwhq xghoxnnhqgh irnxvhuhw sè furvv0vhfwlrq wloiéoghw lqgwlo qx1 L hw
jdqvnh q|w elgudj ehwudjwhu N|uld}lgrx +4<<:, grj sureohphw iru sdqhogdwd
prghoohu/ rj kxq iruhvoèu hq hvwlpdwru/ vrp hu nrqvlvwhqw rj dv|pswrwlvn qru0
pdoirughow xqghu wlovwhghyéuhovh di eègh lqglylg0vshfl�nnh h�hnwhu rj vdpsoh
vhohnwlrq1

Gd sdqhogdwd qhwrs lqghkroghu revhuydwlrqhu wlo  huh iruvnhooljh wlgvsxqn0
whu/ hu ghw rjvè pxoljw dw euxjh prghoohu phg g|qdplvnh vshfl�ndwlrqhu1
Eruwvhw iud ghq vlpsoh olqhéuh prgho iru sdqhogdwd hu ghwwh hu grj hw rp0
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uègh/ kyru vshfl�ndwlrq rj hvwlpdwlrqvphwrghu hu xqghu vwdglj xgylnolqj/ vh
i1hnv1 Krqruì rj N|uld}lgrx +4<<:,1 Hq rpidwwhqgh g|qdplvn vshfl�ndwlrq
eolyhu grj rjvè ghoylvw iruklqguhw di/ dw dqwdoohw di wlgvshulrghu w|slvn hu
olooh1 Khu oljjhu vdqgv|qoljylv hw di gh vwruh iuhpwlgljh xgylnolqjvrpuèghu iru
sdqhogdwd prghoohu1

616 Prghoohu iru yduljkhgvgdwd

Hw plnurûnrqrphwulvn rpuègh/ kyru ghu phjhw gluhnwh duehmghv phg g|qd0
plvnh prghoohu/ hu yduljkhgvdqdo|vh1 Ghwwh hu hw di gh rpuèghu/ kyru ghu hu
vnhw ghq nudiwljvwh xgylnolqj/ eègh sè dqyhqghovhvvlghq rj phg khqv|q wlo ghq
ûnrqrphwulvnh whrul1 Ghw fhqwudoh vsûujvpèo hu khu/ kyru oéqjh rskroghw l hq
jlyhq wlovwdqg yduhu/ rj kylonh idnwruhu ghu ehvwhpphu ghqqh yduljkhg1 Ghu
ndq hnvhpshoylv yéuh wdoh rp yduljkhghu di ohgljkhgvshulrghu/ yduljkhghu di
vwuhmnhu hoohu ohyhwlghu iru q|vwduwhgh ylunvrpkhghu1 Iru ylvvh di glvvh dqyhq0
ghovhvrpuèghu hu ghu hq phjhw vwéun vdpphqkéqj phg ûnrqrplvn whrul/
i1hnv1 edvhuhu dqdo|vhu di ohgljkhgvshulrghu vlj riwh sè vûjhwhrul1

Odg ghq lnnh0qhjdwlyh vwrndvwlvnh yduldeho A ehvnulyh ghq wlg/ ghu jèu/
lqgwlo ghu vnhu hw vnliw di wlovwdqg1 Odg ghq vwrndvwlvnh yduldeho A kdyh ghq
nrqwlqxhuwh wéwkhgvixqnwlrq sE|� rj irugholqjvixqnwlrqhq
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Lqghq iru yduljkhgvdqdo|vh vshfl�fhuhv irugholqjhq di ghq vwrndvwlvnh yd0
uldeho A w|slvn yhg kméos di kd}dugixqnwlrqhq/ ghu hu jlyhw yhg
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vrp dqjlyhu udwhq/ kyruphg wlovwdqghq iruodghv/ ehwlqjhw di dw rskroghw l wlo0
vwdqghq doohuhgh kdu kdiw yduljkhghq |1 Kd}dugixqnwlrqhq hu hq dqghq pègh dw
uhsuévhqwhuh irugholqjhq di A sè/ vrp kdu hq phuh qdwxuolj iruwronqlqj l iru0
elqghovh phg yduljkhgvgdwd/ vh Nlhihu +4<;;, hoohu Odqfdvwhu +4<<3,1 Vshflhow
kdu yduljkhgvdikéqjljkhghq di kd}dugixqnwlrqhq/ gyv1 iruwhjqhw rj vwûuuhovhq
di _�E|�*_|/ yéuhw di vwru lqwhuhvvh l ûnrqrplvnh vdpphqkéqjh1

Hq riwh dqyhqgw prghovshfl�ndwlrq l ûnrqrphwulvnh dqdo|vhu hu ghq sur0
sruwlrqdoh kd}dugprgho � E|m%� ' b E|� � E%�/ kyru % hu hq yhnwru di irunod0
uhqgh yduldeoh1 Khu vshfl�fhuhv ixqnwlrqhq di gh irunoduhqgh yduldeoh w|slvn
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vrp �E%� ' h{sE%�q�/ phqv ghu hu pdqjh pxoljkhghu iru dw yéojh hq ixqn0
wlrqvirup iru edvholqh kd}dugixqnwlrqhq/ bE|�1 Hw vègdqw ydoj di hq ehvwhpw
ixqnwlrqvirup iru b E|� lpsolfhuhu rjvè hq ehvwhpw vwdwlvwlvn irugholqj iru yd0
uljkhghq1 Wlgoljhuh ydu ghu w|slvn wdoh rp uhodwlyw vlpsoh sdudphwulvnh vsh0
fl�ndwlrqhu phg ìq hoohu qrjoh iè sdudphwuh l ixqnwlrqviruphq/ phq ghu hu l
gh vhqhuh èu vnhw hw vnliw ryhu prg phuh rj phuh  hnvleoh sdudphwulvnh vsh0
fl�ndwlrqhu phg pdqjh sdudphwuh iru dw wloodgh vwûuuh  hnvlelolwhw rj vhpl0
sdudphwulvnh vshfl�ndwlrqhu1 Eodqgw gh vlpsoh vshfl�ndwlrqhu ndq qéyqhv
hnvsrqhqwldo0 rj Zhlexooirugholqjhq/ phqv prghoohu phg vw|nylv nrqvwdqwh
kd}dugixqnwlrqhu ndq jûuhv phjhw  hnvleoh yhg dw wloodgh pdqjh lqwhuydoohu/
phoohp kylonh kd}dugixqnwlrqhq ndq éqguh yéugl1 Hq vègdq vshfl�ndwlrq
nuéyhu lplgohuwlg rjvè hq vwûuuh vwlnsuûyh1

Yhg dw rsvwlooh vègdqqh vwdwlvwlvnh prghoohu rj hvwlphuh sdudphwuhqh yhg
pdnvlpxp olnholkrrg phwrghq ndq pdq lqggudjh hq uénnh di gh vshflhooh *ih0
dwxuhv*/ vrp nhqghwhjqhu yduljkhgvgdwd rj 0prghoohu= fhqvruhuhgh yduljkhghu/
wlgvydulhuhqgh irunoduhqgh yduldeoh/ xrevhuyhuhw khwhurjhqlwhw p1p1

Wlovwhghyéuhovhq di xrevhuyhuhw khwhurjhqlwhw ylo kdyh vrp nrqvhnyhqv/
dw ghq hvwlphuhgh kd}dugixqnwlrq ylo xgylvh hq idovn yduljkhgvdikéqjljkhg
l qhjdwly uhwqlqj1 Gh ûyuljh sdudphwhuhvwlpdwhu iud prghoohq ndq rjvè eolyh
eldvhg rj lqnrqvlvwhqwh1 Xrevhuyhuhw khwhurjhqlwhw ndq lqnoxghuhv l prghoohq
yld hq pl{wxu irugholqj/ kyru ghu vshfl�fhuhv hq irugholqj iru gh vwrndvwlvnh
yduldeoh/ ghu ehq|wwhv wlo dw prghoohuh ghq xrevhuyhuhgh khwhurjhqlwhw/ kyru0
hiwhu glvvh lqwhjuhuhv xg iru dw iè ghq pdujlqdoh irugholqj di ghq revhuyhuhgh
yduljkhg1 Ydojhw di irugholqj iru khwhurjhqlwhwvohgghw hu vméoghqw pxoljw sè
edjjuxqg di ûnrqrplvn0whruhwlvnh ryhuyhmhovhu1 Riwh yéojhv irugholqjhq xg iud
ehuhjqlqjvpévvljh ryhuyhmhovhu rpnulqj kydg ghu jlyhu gh phvw ehnyhpph
xgwu|n1 Wlo ghwwh irupèo hu jdppdirugholqjhq véughohv yhohjqhw1 Ghu hu grj
rjvè vrp dowhuqdwly wlo ghqqh iuhpjdqjvpègh iruhvoèhw hq lnnh0sdudphwulvn
prghoohulqj/ vh Khfnpdq rj Vlqjhu +4<;7,/ kyru khwhurjhqlwhwvirugholqjhq
dqwdjhv dw yéuh glvnuhw phg nxq & vwûwwhsxqnwhu phg wlokûuhqgh vdqgv|qolj0
khghu1 Khuyhg eolyhu pl{wxu irugholqjhq hq vxp ryhu gh & vwûwwhsxqnwhu/ kyru
kyhuw ohg l vxpphq yhmhv phg vdqgv|qoljkhghq iru ghw uhohydqwh vwûwwhsxqnw1
Vèyho dqwdoohw di vwûwwhsxqnwhu/ ghuhv yéugl rj gh wlokûuhqgh vdqgv|qoljkhghu
ndq hvwlphuhv yhg PO phwrghq1

Ghqqh lnnh0sdudphwulvnh phwrgh iru pl{wxu irugholqjhu kdu grj qrjoh
èehqo|vh vydjkhghu/ ghu kdu jmruw/ dw ghq lnnh kdu ixqghw xgeuhgw dqyhqghovh
l ûnrqrphwulvnh dqdo|vhu1 Iru ghw iûuvwh hu ghq ehuhjqlqjvpévvljw nuéyhqgh/
rj ghu ndq iruhnrpph pxowlsoh orndoh pdnvlpxpvsxqnwhu1 Iru ghw dqghw hu
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ghq dv|pswrwlvnh whrul iru ghqqh hvwlpdwru hqgqx lnnh yhoxgylnohw/ qèu dq0
wdoohw di vwûwwhsxqnwhu lnnh nhqghv d sulrul1 Ghw kdu ghulprg ylvw vlj hq odqj
uénnh dqdo|vhu rj Prqwh Fduor vwxglhu/ dw hq phjhw  hnvleho sdudphwulvn
vshfl�ndwlrq di prghoohq/ l véughohvkhg di ghq ehwlqjhgh edvholqh kd}dugixqn0
wlrq/ hu wlovwuénnholjw wlo dw rsqè urexvwh hvwlpdwhu di prghoohqv sdudphwuh
vhoy phg xrevhuyhuhw khwhurjhqlwhw wlo vwhgh1

Yduljkhgvprghoohu lqghkroghu xwdooljh pxoljkhghu iru xgylghovhu=  huh iru0
vnhooljh divoxwqlqjvwlovwdqgh/ frpshwlqj ulvnv prghoohu/ nruuhodwlrqhu phoohp
yduljkhghu l iruvnhooljh wlovwdqgh/ juxsshuhgh yduljkhgvgdwd/ prghoohu phg dq0
guh iruphu iru khwhurjhqlwhw/ wlgvydulhuhqgh yduldeoh rj h�hnwhu/ r1v1y1 Ghvx0
ghq hu ghu vwdglj pdqjh xoûvwh ûnrqrphwulvnh sureohphu iru prghoohu iru
yduljkhgvgdwd/ vè ghu vnhu wlo vwdgljkhg hq xgylnolqj di q|h hvwlpdwlrqvph0
wrghu rj prghow|shu1 Vrp hw hqnhow hnvhpsho sè ghwwh ndq qéyqhv/ dw rjvè
l yduljkhgvprghoohu hu vdpsoh vhohnwlrq hw sureohp/ ghu ndq sèylunh hvwlpd0
whuqh rj vrp ghuiru eûu prghoohuhv/ vh Kdp rj OdOrqgh +4<<9, rj Urvkrop
+4<<:, iru hpslulvnh dqyhqghovhu1

617 Iuhpwlglj xgylnolqj l plnurûnrqrphwul

Hq di gh wlqj/ vrp ghw ndq yéuh yéug dw ehpéunh l yxughulqjhq di ghq iuhp0
wlgljh xgylnolqj/ hu/ dw ghu wlov|qhodghqgh hu hq ylv iruvlqnhovh l ghq surfhv/
kyruphg q|h ûnrqrphwulvn0whruhwlvnh xgylnolqjhu voèu ljhqqhp l hpslulvnh
ûnrqrplvnh dqdo|vhu1 Ghw hu vèohghv lnnh qrjhw véuv|q dw vh hpslulvnh dqd0
o|vhu/ vrp lnnh ehq|wwhu gh doohuq|hvwh plnurûnrqrphwulvnh odqgylqglqjhu1
Ghwwh hu grj hw irukrog/ vrp ghq q|h lqirupdwlrqvwhnqrorjl ndq yéuh phg
wlo dw dikméosh phg ghq ohwwhuh wlojéqjholjkhg wlo vèyho olwwhudwxu vrp/ lnnh
plqgvw/ vriwzduh/ ghu lpsohphqwhuhu gh q|hvwh phwrghu1

Pdq pè iruyhqwh/ dw xgylnolqjhq phg hq vwéun lqwhjudwlrq di ûnrqrplvn
whrul rj ûnrqrphwulvn phwrgh ylo iruwvéwwh phg iruvwéunhw nudiw/ vè plnurû0
nrqrphwulvnh prghoohu ylo wdjh hnvsolflw khqv|q wlo eègh dgiéug/ xvlnnhukhg
rj pèohihmo1 Ghu hu vèohghv doohuhgh hq uénnh q|h plnurûnrqrplvnh dqdo|vhu/
ghu wdjhu gluhnwh xgjdqjvsxqnw l hq ûnrqrplvn0whruhwlvn prgho rj hvwlphuhu
sdudphwuhqh l vwuxnwxuhooh ûnrqrplvnh prghoohu1 Ghwwh guhmhu vlj i1hnv1 rp ol0
jhyéjwvvûjhprghoohu rj rp vwrndvwlvnh g|qdplvnh surjudpphulqjvprghoohu
iru ehvoxwqlqjhu rp shqvlrqhulqj/ ihuwlolwhw/ duehmgvxgexg/ hwf1 Glvvh prghoohu
jlyhu rjvè l kûm judg pxoljkhg iru dw dqdo|vhuh ghq g|qdplvnh dgiéug1

L uhodwlrq wlo prghovshfl�ndwlrq rj hvwlpdwlrqvphwrghu ylo xgylnolqjhq
ryhu prg phuh  hnvleoh ixqnwlrqviruphu/ rj ghuphg phuh nrpsolfhuhgh ixqn0
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wlrqviruphu/ iruprghqwolj rjvè iruwvéwwh1 Ghwwh ylo yéuh hq nrqvhnyhqv di/ dw
ûnrqrplvn whrul riwh nxq hu l vwdqg wlo dw jlyh hq phjhw vsduvrp yhmohgqlqj
rp ghq ixqnwlrqhooh irup iru vdpphqkéqjhq phoohp gh ûnrqrplvnh ydul0
deoh/ vdpwlglj phg dw gdwdpéqjghq yrnvhu1 L wéw vdpphqkéqj phg ghwwh
ylo vhpl0sdudphwulvnh prghoohu rj hvwlpdwlrqvphwrghu rjvè eolyh phuh rj
phuh dwwudnwlyh/ rj ghu vhv doohuhgh l ghq ûnrqrphwulvnh olwwhudwxu pdqjh q|h
elgudj lqghq iru ghwwh rpuègh/ vh Srzhoo +4<<7, iru hq ryhuvljw1

Hqgholjw hu ghu rjvè hw noduw ehkry iru ehguh dw nxqqh whvwh plnurûnrqr0
phwulvnh prghovshfl�ndwlrqhu1 L hw ylvw rpidqj klqguhv pxoljkhghuqh iru dw
odyh gldjqrvwlvnh whvw di/ dw ghu vméoghqw hu hq vlpsho pègh dw gh�qhuh uhvl0
gxdohu sè/ oljhvrp gh dowhuqdwlyhu/ ghu ndq whvwhv lprg/ vméoghqw hu èehqo|vh1
Ghu hu grj doohuhgh xgylnohw hq odqj uénnh eègh vshfl�nnh rj jhqhuhooh whvw
wlo euxj l plnurûnrqrphwulvnh prghoohu/ rj ghwwh hu hw rpuègh/ kyru ghu rjvè
pè iruyhqwhv dw nrpph q|h elgudj iuhpryhu1 Vshflhow hu ghu ehkry iru rjvè
dw xgeuhgh vègdqqh whvw wlo ghq phuh dqyhqghovhvrulhqwhuhgh gho di plnurû0
nrqrphwulhq1

7 Wlgvvhulhûnrqrphwul
L divqlwwhw rp wlgvvhulhûnrqrphwul ehkdqgohv iûuvw dqdo|vhq di lnnh vwdwlrqéuh
wlgvvhulhu l irup di lqwhjuhuhgh rj nrlqwhjuhuhgh vhulhu1 Khuhiwhu jhqqhpjèv
prghoohu wlo dqdo|vh di frpprq ihdwxuhv rj wlovlgvw lnnh olqhéuh prghoohu1

714 Dqdo|vh di lnnh0vwdwlrqéuh wlgvvhulhu

Hw di gh phvw pdundqwh elgudj l prghuqh wlgvvhulh0ûnrqrphwul hu dqdo|vhq di
lnnh0vwdwlrqéuh/ vshflhow lqwhjuhuhgh/ wlgvvhulhu1 L odqjw gh  hvwh oéuherjviuhp0
vwloolqjhu/ lkyhuwidog iûu 4<<3*huqh/ dqwdjhv ghw vrp xgjdqjvsxqnw/ dw wlgvvh0
ulhu hu vwdwlrqéuh/ hqwhq l ghq rsulqgholjh irup hoohu yhg hq wudqvirupdwlrq1
Dw hq wudqvirupdwlrq hu qûgyhqglj vhv di/ dw pdqjh ûnrqrplvnh wlgvvhulhu
kdu hq wuhqgpévvlj xgylnolqj/ kyruyhg vshnwuhw ièu hq nudiwlj nrqfhqwudwlrq
di wéwkhg rpnulqj qxoiuhnyhqvhq1 Ghwwh ndoghv wkh w|slfdo vshfwudo vkdsh di
ûnrqrplvnh wlgvvhulhu/ vh Judqjhu rj Qhzerog +4<;9,1 L ghq xqlyduldwh olwwh0
udwxu kdu ghw ghuiru yéuhw sudnvlv/ vh Er{ rj Mhqnlqv +4<:3,/ dw wdjh iûuvwh
gl�huhqvhu di wlgvvhulhuqh hw sdvvhqgh dqwdo jdqjh/ lqgwlo dxwrnruuhodwlrqv0
ixqnwlrqhq diwdjhu kxuwljw qrn wlo/ dw pdq ndq dqwdjh/ dw ghq wudqviruphuhgh
wlgvvhulh hu vwdwlrqéu/ rj vshnwuhw ghuiru eolyhu plqguh nrqfhqwuhuhw rpnulqj
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qxo0iuhnyhqvhq1 Phuh jhqhuhow ndoghv hq wlgvvhulh lqwhjuhuhw di rughq _ / L+_,/
qèu ghq vndo gl�huhqwlhuhv _ jdqjh iru dw kdyh hq vwdwlrqéu rj lqyhuwleho
DUPD uhsuévhqwdwlrq/ rj dowvè ndq vnulyhv vrp

xEu�{_+| ' XEu�0|c +49,

kyru xEu� rjXEu� hu sro|qrplhu l odjrshudwruhq/ vrp rsi|oghu gh végydqoljh
vwdwlrqdulwhwv0 rj lqyhuwlelolwhwvehwlqjhovhu1 Odjrshudwruhq hu gh�qhuhw yhg
u+| ' +|3�/ phqv { ' � � u hu iûuvwh gl�huhqvrshudwruhq1 Dw gl�huhqwlhuh
hq wlgvvhulh iûu ghq hjhqwoljh dqyhqghovh lqgheéuhu lplgohuwlg/ dw pdq imhuqhu
odqjvljwvxgylnolqjhq1

Revhuydwlrqhq/ dw pdqjh pdnur0wlgvvhulhu v|qhv lqwhjuhuhgh/ �n Judqjhu
rj Qhzerog +4<:7, wlo dw iruhwdjh hw lqwhuhvvdqw Prqwh Fduor iruvûj1 Iru
hq jlyhq vwlnsuûyhvwûuuhovh jhqhuhuhgh gh xdikéqjljh lnnh vwdwlrqéuh vhulhu/
vèndogwh udqgrp zdonv/ mi1 qhghqiru/ vrp gh hiwhuiûojhqgh uhjuhvvhuhgh sè
klqdqghq1 Hw yljwljw uhvxowdw ydu/ dw hw |0whvw sè hw qrplqhow 8( qlyhdx ylo
irundvwh k|srwhvhq/ dw ghu lqjhq dikéqjljkhg hu lphoohp vhulhuqh l ehwudjwh0
oljw phuh hqg 8( di wloiéoghqh1 Judqjhu rj Qhzerog*v uhvxowdwhu eohy vhqhuh
dqdo|vhuhw di Skloolsv +4<;9,/ vrp eo1d1 ylvwh/ dw ghq rpwdowh |�vwdwlvwln idn0
wlvn ylo jè prg xhqgholj phg vwlnsuûyhvwûuuhovhq1 Vhoy iru hq vwru vwlnsuûyh
ylo pdq dowvè nrqnoxghuh/ dw ghu hu hq vdpphqkéqj phoohp lûyuljw xdikéq0
jljh vhulhu1 Ghwwh uhvxowdw kdu ièhw suéglndwhw vsxulrxv uhjuhvvlrq rj dgyduhu
prg xnulwlvn dw uhjuhvvhuh lqwhjuhuhgh wlgvvhulhu l qlyhdx sè klqdqghq1 Idn0
wlvn hu ghw nxq j|ogljw dw xgiûuh uhjuhvvlrq phg L+4, surfhvvhu/ qèu vhulhuqh hu
nrlqwhjuhuhgh> g1y1v1 vhoyrp gh hqnhowh vhulhu i1hnv1 hu lqwhjuhuhgh di rughqhq
4/ hu hq olqhdunrpelqdwlrq di vhulhuqh lqwhjuhuhgh di hq odyhuh rughq/ g1y1v1
vwdwlrqéuh L+3,1 Judqjhu +4<;6, rj Hqjoh rj Judqjhu +4<;:, ydu gh iûuvwh wlo
uhghjûuh iru hjhqvndehuqh yhg nrlqwhjuhuhgh v|vwhphu/ rj ghwwh kdu d�ûgw hq
rpidwwhqgh surgxnwlrq di vèyho whruhwlvnh vrp hpslulvnh uhvxowdwhu l gh vhqhuh
èu1 Ghuhv elgudj wlo wlgvvhulh0ûnrqrphwulhq kdu uhyroxwlrqhuhw pèghq/ kyrusè
ûnrqrplvnh k|srwhvhu irupxohuhv/ rj kdu ghvxghq jlyhw hw vwdwlvwlvn udwlrqdoh
iru dw vshfl�fhuh ûnrqrphwulvnh prghoohu/ vèohghv dw ûnrqrplvnh nruw0vljwv rj
odqjw0vljwv vdpphqkéqjh ndq vhsduhuhv rj eolyh jlyhw hq dwwudnwly iruwron0
qlqj l irup di nruuhnwlrq prg oljhyéjwvvdpphqkéqjh1

Lqwhjudwlrq
Iru dw odyh j|oglj lqihuhqv hu ghw vèohghv xk|uh yljwljw/ dw pdq hu rspéun0

vrp sè gh hqnhowh wlgvvhulhuv vwdwlrqdulwhwvhjhqvndehu1

59



Odg rv iûuvw jdqvnh nruw looxvwuhuh/ kyruiru lqwhjuhuhgh surfhvvhu jlyhu
lqihuhqv sureohphu vdpphqoljqhw phg vwdwlrqéuh surfhvvhu1 Dqwdj/ dw yl vrp
vshfldowloiéogh di +49, kdu hq vlpsho dxwruhjuhvvly/ DU+4,/ surfhv jlyhw yhg

+| ' k+|3� n 0| kyru mkm 	 �c 0| � �Efc j2�c +f ' f� +4:,

Hq vègdq surfhv kdu hq énylydohqw Prylqj Dyhudjh uhsuévhqwdwlrq/ ghu
ndq vnulyhv vrp +| '

S|
�'� k

|3�0�/ rj ghq xehwlqjhgh yduldqv hu jlyhw yhg
YduE+|� ' j2*E��k2�1 Vwdqgdug dv|pswrwlvn whrul lqgheéuhu/ dw yhg hvwlpd0
wlrq di k l hq uhjuhvvlrq di +| sè +|3� jéoghu uhvxowdwhw

A �*2Eek� k� $ �Efc �� k2�c +4;,

kyru ek hu ROV hvwlpdwruhq/ rj A hu dqwdoohw di revhuydwlrqhu1 Ghw vhv/ dw
iru k ' � ylo ryhqvwèhqgh xgwu|n lnnh yéuh yhogh�qhuhgh/ rj ghvxghq kroghu
vwdqgdug dv|pswrwlvn whrul lnnh/ gd ghqqh iruxgvéwwhu vwdwlrqdulwhw1 Vshflhow
jéoghu qrupdolwhwvuhvxowdwhw +4;, lnnh/ vh divqlw 5 ryhqiru1

Dqwdj l ghw iûojhqgh/ dw k ' �/ vèohghv dw +| kdu hq hqkhgvurg/ xqlw
urrw/ rj ghuphg hu lqwhjuhuhw di rughq hq1 Ghw lqgvhv qx iud +4:,/ dw +| '
+|3� n 0|c g1y1v1 +| iûojhu hq udqgrp zdon/ rj vhulhq ghuiru ndq vnulyhv vrp
+| '

S|
�'� 0�c kylonhw ehqéyqhv hq vwrndvwlvn wuhqg � Ghw hu ghwwh uhvxowdw/ ghu

uhihuhuhv wlo/ qèu ghu wdohv rp lqwhjuhuhgh wlgvvhulhu/ g1y1v1 vhulhq hu ehvwhpw
vrp dnnxpxodwlrqhq di dooh iruwlgljh vwûg wlo surfhvvhq1 Hq udqgrp zdon hu ìw
hnvhpsho sè hq lqwhjuhuhw surfhv vrp +4:, phg k ' � rj hw lnnh dxwrnruuhohuhw
ihmoohg1 Ehpéun dw ghq vlgvwh ehwlqjhovh lnnh hu sènuéyhw/ iru dw surfhvvhq hu
lqwhjuhuhw1

Ghw ehpéunhovhvyéugljh yhg hq lqwhjuhuhw surfhv hu/ dw hw vwûg wlo sur0
fhvvhq l iruwlghq ylo kdyh hq hyljwyduhqgh/ shuvlvwhqw/ h�hnw sè qlyhdxhw di
vhulhq1 Ghwwh hu l nrqwudvw wlo vwdwlrqéuh wlgvvhulhu/ kyru hw vwûg l iruwlghq eorw
kdu hq whpsruéu h�hnw rj dowvè lnnh kdu qrjhq dv|pswrwlvn lqg |ghovh sè
qlyhdxhw di wlgvvhulhq1 Dw vhulhq hu lnnh0vwdwlrqéu lqgvhv rjvè di xgwu|nnhw iru
ghq xehwlqjhgh yduldqv/ YduE+|� ' j2|c ghu ylvhu/ dw yduldqvhq iru surfhvvhq
yrnvhu phg wlghq1

Hw yljwljw uhvxowdw/ vrp hu juxqgodjhw iru do dv|pswrwlvn whrul uhodwhuhw wlo
lqwhjuhuhgh surfhvvhu/ hu dw A3�*2+| ' A3�*2

S|
�'� 0�

($ �Eo�c o 5 dfc �okyru
�Eo� hu hq Eurzqvn ehyéjhovh gh�qhuhw sè hqkhgvlqwhuydoohw dfc �o/ vh i1hnv1
Skloolsv +4<;:d,1 Juxqgoéjjhqgh hu hq vwdqgdug Eurzqvn ehyéjhovh/ hoohu
Zlhqhu surfhv/ hq udqgrp zdon> eorw gh�qhuhw l nrqwlqxhuw wlg1 Dv|pswr0
wlvn whrul iru uhjuhvvlrqvprghoohu phg lqwhjuhuhgh surfhvvhu lqgheéuhu/ dw
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hvwlpdwruhuv rj whvw0vwdwlvwlnnhuv juéqvhirugholqjhu ndq xgwu|nnhv yhg nrp0
solfhuhgh ixqnwlrqhu di Zlhqhu surfhvvhu/ vrp nxq l vshfldowloiéogh ylo yéuh
lghqwlvnh phg Jdxvvlvnh irugholqjhu/ vh eo1d1 Vlpv/ Vwrfn rj Zdwvrq +4<<3,1
Vrp hw hnvhpsho ndq yl ehwudjwh ghq vèndogwh Glfnh|0Ixoohu +GI, uhjuhvvlrq/
ghu hu juxqgodjhw iru GI0whvwhw iru hqkhgvuûgghu/ vh Glfnh| rj Ixoohu+4<:<,1
Uhjuhvvlrqhq/ ghu eorw hu hq rpvnulyqlqj di +4:,/ ndq vnulyhv vrp=

{+| ' Eek� ��+|3� n e0|c +4<,

kyru {+| ' +|� +|3�� |�whvwruhq/ gyv1 irukroghw phoohp ek� � rj vwdqgdugdi0
yljhovhq sè ek iru k|srwhvhq Kf G k ' � ryhuiru K� G k 	 � kdu hq dv|pswrwlvn
irugholqj/ jlyhw dw 0| lnnh xgylvhu dxwrnruuhodwlrq/ ghu ndq ehvnulyhv yhg xg0
wu|nnhw=

|k3�
($

U �
f �Eo�g�

E
U �
f �

2Eo�go��*2
� +53,

Ghqqh irugholqj/ ghu riwh ehqéyqhv GI0irugholqjhq/ hu hq lnnh0vwdqgdug iru0
gholqj rj hu wdexohuhw l i1hnv1 Ixoohu +4<:9,/ vdpw l gh  hvwh q|huh oéuheû0
jhu l wlgvvhulh0ûnrqrphwul/ vh Edqhumhh/ Grodgr/ Jdoeudlwk rj Khqgu| +4<<6,/
Gdylgvrq rj PfNlqqrq +4<<6,/ Kdplowrq +4<<7, rj Khqgu| +4<<8,1

GI0irugholqjhq hu iruvnxgw prg qhjdwlyh yéuglhu vdpphqoljqhw phg qru0
pdoirugholqjhq1 Ghw hu noduw/ dw iru vpè vwlnsuûyhu ylo kyhunhq GI0irugholqjhq
hoohu qrupdoirugholqjhq jlyh hq suéflv ehvnulyhovh di ghq hnvdnwh irugholqj1
Iohuh iruidwwhuh kdu vèohghv gh�qhuhw hq nodvvh di surfhvvhu ehqéyqw qhduo| lq0
whjudwhg surfhvvhv/ vh i1hnv1 Skloolsv +4<;:e, rj Kdoguxs rj K|oohehuj +4<<:,1
Lghhq hu dw vshfl�fhuh hq orndo hqkhgvurg/ k ' i TES*A � � � n S*Ac kyru
S hu hq nrqvwdqw/ ghu ehvnulyhu diyljhovhq iud hqkhgvurgvwloiéoghw1 Hq vègdq
surfhv hu phdq0uhyhuwlqj rj vhoyrp k $ � iru A $ 4c hu ghw pxoljw dw
xgylnoh hq dv|pswrwlvn whrul/ ghu jlyhu hq irueoû�hqgh jrg ehvnulyhovh di gh
hnvdnwh irugholqjhu l vhoy vpè vwlnsuûyhu1 Kryhgnrqnoxvlrqhq iud glvvh vwxglhu
hu/ dw vhoyrp pdq lnnh kdu hq hnvdnw hqkhgvurg/ ylo wlgvvhulhu di hq w|slvn
oéqjgh phg hq kûm judg di srvlwly dxwrnruuhodwlrq kdyh hjhqvndehu/ ghu oljjhu
phjhw wéw sè hqkhgvurgvwloiéoghw1 Ghw ndq ghuiru yéuh hqgrj phjhw ylogoh0
ghqgh dw ehq|wwh hq qrupdoirugholqjvdqwdjhovh l vpè vwlnsuûyhu/ vhoyrp gh
xqghuoljjhqgh wlgvvhulhu vwuhqjw wdjhw lnnh kdu hq urg olj hq1 Iud hq sudj0
pdwlvn v|qvylqnho hu ghw vèohghv lnnh vsûujvpèohw/ rp hq urg hu olj phg hq
hoohu vwuhqjw plqguh hqg hq/ ghu hu ghw dijûuhqgh/ phq vqduhuh rp wlgvvhulhq
xgylvhu hq *kûm judg* di shuvlvwhqv1 L hqgholjh vwlnsuûyhu hu ghw vlpshowkhq
lnnh pxoljw dw vnhoqh lphoohp hq hqkhgvurg rj hq qhdu xqlw urrw1
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Hq odqj uénnh sureohphu nq|wwhu vlj wlo xgiûuhovh di hqkhgvurgvwhvw l
sudnvlv/ rj ghw ylo iûuh iru ylgw dw nrpph lqg sè dooh ghwdomhu1 Phq ghw hu
dowjûuhqgh dw wdjh kûmgh iru hyhqwxho dxwrnruuhodwlrq l 0|1 Kylv 0| xgylvhu
dxwrnruuhodwlrq/ ylo irugholqjhq +53, lnnh yéuh nruuhnw1 Hq irukrogvylv vlpsho
pègh dw nruuljhuh iru ghwwh hu dw xgylgh uhjuhvvlrqhq +4<, phg hw sdvvhqgh
dqwdo odjv di {+|c lqgwlo ghw uhvxowhuhqgh ihmoohg lnnh xgylvhu dxwrnruuhodwlrq1
Ghwwh whvw ehqéyqhv riwh ghw xgylghgh Glfnh|0Ixoohu whvw1 Ghw hu lplgohuwlg
hq vyéu edodqfhjdqj dw �qgh hq sdvvhqgh wuxqnhulqj di ghq dxwruhjuhvvlyh
prgho/ lghw vw|unhq di GI0whvwhw eolyhu nudiwljw uhgxfhuhw/ kylv iru pdqjh
odjnrh!flhqwhu lqnoxghuhv/ phqv vwûuuhovhq di whvwhw/ w|sh L ihmohq/ eolyhu iru
vwru/ kylv iru iè odjnrh!flhqwhu hu phgwdjhw/ vèohghv dw ihmoohgghw vwdglj hu
dxwrnruuhohuhw1 Ghu �qghv rjvè lnnh0sdudphwulvnh phwrghu l olwhudwxuhq wlo dw
lpûghnrpph ghwwh sureohp/ vh i1hnv1 Skloolsv +4<;:d, rj Skloolsv rj Shuurq
+4<;;,1

Hw dqghw rj lnnh xyévhqwoljw sureohp hu ehw|gqlqjhq di ghwhuplqlvwlvnh
nrpsrqhqwhu l prghoohq/ vh Zhvw +4<;;,/ K|oohehuj rj Pl}rq +4<;<,/ Kdoguxs
rj K|oohehuj +4<<8/ 4<<:,/ vdpw Kdoguxs +4<<9,1 Kylv dowhuqdwlyhw wlo hq
hqkhgvurg hu wuhqg0vwdwlrqdulwhw/ g1y1v1 wlgvvhulhq ndq vnulyhv vrp vwdwlrqéuh
diyljhovhu iud hq olqhéu wuhqg/ vndo pdq lqnoxghuh eègh nrqvwdqw rj wuhqg l
uhjuhvvlrqvprghoohq +4<,1

Ghu hu l olwwhudwxuhq xgylnohw pdqjh dqguh whvw iru hqkhgvuûgghu/ rj ghw
ylo iûuh iru ylgw dw nrpph lqg sè glvvh1Phq ghw hu lqwhuhvvdqw dw ehpéunh/
dw vhoyrp vw|unhq l iruyhmhq lnnh hu dow iru lpsrqhuhqgh/ ylo GI0nodvvhq di
whvw iru qrupdo irughowh ihmoohg kdyh hq vw|unh ghu oljjhu ulpholj wéw sè �wkh
srzhu hqyhorsh�/ ghu dqjlyhu ghq kûmhvw rsqèholjh vw|unh l ghq sèjéoghqgh
vlwxdwlrq/ vh Hoolrww/ Urwkhqehuj rj Vwrfn+4<<9,1

Dqguh iruphu iru lnnh0vwdwlrqdulwhw hqg gh ryhqiru vnlwvhuhgh hu ixojw l
nûoydqghw di GI0whvwhqh1 I1hnv1 xgylnohu Kdv}d rj Ixoohu +4<:<, rj Kdog0
uxs +4<<7, whvw iru L+5,1 Surfhvvhu lqwhjuhuhgh di rughqhq 5 v|qhv vshflhow
dw ndudnwhulvhuh pdqjh qrplqhooh wlgvvhulhu/ sulvvhulhu vdpw ehkrogqlqjvyd0
uldeoh1 Glfnh|/ Kdv}d rj Ixoohu +4<;7, vdpw K|oohehuj/ Hqjoh/ Judqjhu rj
\rr +4<<3, kdu xgylnohw whvw iru hqkhgvuûgghu yhg vévrqiuhnyhqvhuqh iru
nyduwdovgdwd1 Lnnh0vwdwlrqdulwhw yhg vévrqiuhnyhqvhuqh iruhnrpphu w|slvn/
kylv vévrqyduldwlrqhq l gdwd kdu hw luuhjxoéuw iruoûe/ ghu éqguhu vlj ryhu
wlghq1 Hq vègdq xgylghovh hu rjvè prwlyhuhw di Er{0Mhqnlqv wudglwlrqhq/
kyru hw k|ssljw dqyhqgw �owhu wlo dw jûuh hq vhulh vwdwlrqéu hu di w|shq
{e ' � � uec kyru u hu odj0rshudwruhq1 Hw vègdqw �owhu ndq ghnrpsrqh0
uhv vrp {e ' E��u�E�nunu2nu�� ' E��u�E�nu�E�nu2� rj lqgheéuhu
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dowvè 7 uûgghu phg prgxoxv 4= hq yhg qxo0iuhnyhqvhq/ hq iru ghq kdoyèuolj f|0
noxv/ vdpw wr nrpsohnvh sdu iru ghq khoèuoljh f|noxv1 L ryhuhqvvwhpphovh phg
Glfnh|0Ixoohu whvwhqh ndq pdq phg xgjdqjvsxqnw l hq vègdq ghnrpsrqhulqj
vshfl�fhuh hq kméoshuhjuhvvlrq/ kyru qxo rj vévrqiuhnyhqvhuqh ndq lvrohuhv/
vèohghv dw uûgghuqh yhg gh hqnhowh iuhnyhqvhu ndq whvwhv iru dw kdyh prgxoxv
hq1 K|srwhvhsuûyqlqj l hq vègdq prgho hu vrp iru GI0whvwhqhv yhgnrpphqgh
lnnh0vwdqgdug/ rj pdqjh di gh sudnwlvnh sureohphu/ vrp ndudnwhulvhuhu GI
whvwhqh/ hu rjvè uhohydqwh iru whvw yhg vévrqiuhnyhqvhuqh1

Nrlqwhjudwlrq
Olqhdunrpelqdwlrqhu di L+4, surfhvvhu hu qrupdow vhoy lqwhjuhuhgh di ru0

ghqhq 4/ phq kylv ghw ylvhu vlj/ dw qrjoh di gh vwrndvwlvnh wuhqgv hu iéoohv/
vè ylo ylvvh olqhdunrpelqdwlrqhu di vhulhuqh yéuh lqwhjuhuhgh di odyhuh ru0
ghq/ g1y1v1 L+3,1 Qèu ghwwh hu wloiéoghw/ hu ghu wdoh rp nrlqwhjudwlrq1 Iud hw
hvwlpdwlrqv0 rj lqihuhqvv|qvsxqnw hu nrlqwhjudwlrq qûgyhqgljw iru dw xqgjè
vsxulrxv uhjuhvvlrq1 Riwh wronhv nrlqwhjudwlrqvvdpphqkéqjh vrp oljhyéjwv0
uhodwlrqhu phoohp ûnrqrplvnh yduldeoh1 Pdqjh ûnrqrplvnh whrulhu iruxgvljhu/
kyruohghv vègdqqh vdpphqkéqjh pèwwh hnvlvwhuh/ jlyhw dw gh xqghuoljjhqgh
yduldeoh kdu lqwhjuhuhgh iruoûe1 Phq ghwwh xghoxnnhu qdwxuoljylv lnnh/ dw vdp0
phqkéqjh ndq hnvlvwhuh eègh lphoohp vwdwlrqéuh rj lnnh0vwdwlrqéuh yduldeoh1
Vrp hw hnvhpsho sè hq vlpsho ûnrqrplvn prgho/ dqwdj dw ghq odqjh uhqwh
-| hu ehvwhpw vrp ghq wloedjhglvnrqwhuhgh yéugl di iruyhqwhgh iuhpwlgljh
nruwh uhqwhu o|n�c � ' �c ��c4 G -| ' wE� � B�

S"
�'f B

�.|o|n�� B hu glvnrqwh0
ulqjvidnwruhq rj w hu hq sursruwlrqdolwhwvidnwru1 Uhodwlrqhq ndq rpvnulyhv
wlo -| � wo| ' w

S"
�'� B

�.|{o|n�� Kylv ghw dqwdjhv/ dw eègh -| rj o| hu L+4,
surfhvvhu/ ylo {-| rj {o| yéuh L+3, rj olqhdunrpelqdwlrqhq -| � wo| ylo
yéuh L+3,1 -| rj o| hu dowvè nrlqwhjuhuhgh1 Ehpéun/ dw -| rj o| rjvè nxqqh
yéuh khqkrogvylv hq dnwlhnxuv0 rj hq glylghqghvhulh/ vh divqlw 8 rp �qdqvlho
ûnrqrphwul1

Hqjoh rj Judqjhu +4<;:, iruhvoèu/ dw hw whvw iru nrlqwhjudwlrq ndq nrqvwux0
huhv yhg dw xgiûuh uhjuhvvlrq di yduldeohqh sè klqdqghq iru hiwhuiûojhqgh yhg
hqkhgvurgvwhvw dw dijûuh rp uhvlgxdohuqh hu L+3,/ nrlqwhjudwlrq/ hoohu L+4,/
hm nrlqwhjudwlrq1 Ghqqh wlojdqj ehqéyqhv Hqjoh0Judqjhu 50wulqv0phwrghq1
Phwrghq v|qhv grj hiwhukèqghq dw yéuh iruéoghw rj kdu nxq vlq j|oglj0
khg l véuoljh wloiéogh1 L sudnwlvnh dqyhqghovhu v|qhv ghw dw yéuh hq jhqhuho
whqghqv dw ehq|wwh ghq vèndogwh Mrkdqvhq Pd{lpxp Olnholkrrg surfhgxuh/
vh Mrkdqvhq +4<;;/ 4<<4/ 4<<8d,/ rphqg hw xwdo di dqguh sdudphwulvnh rj
lnnh0sdudphwulvnh whnqlnnhu hu/ rj wlo vwdgljkhg eolyhu/ xgylnohw1 *Mrkdqvhq0
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phwrghq* kdu hq odqjh uénnh dwwudnwlyh vwdwlvwlvnh hjhqvndehu rj kdu ghvxghq
hq lqwxlwlyw iruvwèholj iruwronqlqj1

Xgjdqjvsxqnwhw iru dqdo|vhq hu dw vshfl�fhuh hq &*wh rughqv YDU prgho
iru yhnwru0wlgvvhulhq f|/ ghu kdu glphqvlrqhq R � �� Sè ihmonruuhnwlrqvirup
ndq prghoohq vnulyhv

{f| ' �f|3� n
&[

�'�

K�{f|3� n �|� +54,

Ghu iruxgvéwwhv qrupdoirughowh ihmoohg/ �| � �Efcl�1 L sudnvlv vndo pdq vè0
ohghv vlnuh/ dw YDU prghoohqv wuxqnhulqj/ &c hu ydojw vèohghv/ dw gh hqnhowh
ihmoohg hu yhovshfl�fhuhgh/ vshflhow hu lnnh vhulhow nruuhohuhgh/ rj dw qrupd0
olwhwvdqwdjhovhq lûyuljw hu rsi|ogw1 L sudnvlv ndq ghw yéuh hw sureohp dw &
+rj R, pè yéojhv uhodwlyw olooh di khqv|q wlo vwlnsuûyhqv vwûuuhovh1 Udqjhq di
pdwulfhq �c ghu hu di glphqvlrqhq R� R/ hu ehvwhpphqgh iru gh R yduldeohv
nrlqwhjudwlrqvhjhqvndehu1 Hu udqjhq R/ pè dooh vhulhu yéuh vwdwlrqéuh/ rj hu
udqjhq f/ hnvlvwhuhu ghu lqjhq nrlqwhjudwlrqvvdpphqkéqj/ phqv hq udqj/ o
phoohp f rj R lqgheéuhu/ dw ghu hnvlvwhuhu o nrlqwhjudwlrqvdpphqkéqjh1

Ghw vlgvwh wloiéogh hu ghw phvw lqwhuhvvdqwh> o nrlqwhjudwlrqvuhodwlrqhu hu
hw xgwu|n iru/ dw ghu eodqgw gh R yduldeoh hnvlvwhuhu o vwdwlrqéuh oljhyéjwvuhod0
wlrqhu1 L hw L+4, v|vwhp phg o vègdqqh vdpphqkéqjh iûojhu ghw/ dw dqwdoohw di
iéoohv vwrndvwlvnh wuhqgv hu jlyhw yhg R�o1 L ghwwh wloiéogh ndq YDU0prghoohq
l +54, uhsdudphwhulvhuhv vrp

{f| ' kq �f|3� n
&[

�'�

K�{f|3� n �|c +55,

kyru k rj q hu pdwulfhu di glphqvlrqhq R � o� Gh o vûmohu l q hu nrlqwhjud0
wlrqvyhnwruhuqh rj ohgghw q�f|3� hu gh o ihmonruuhnwlrqvohg1 Wlosdvqlqjhq l
yduldeohqh {f| �qghu vwhg yld pdwulfhq k� Iud hq ûnrqrplvn v|qvylqnho hu
ghw vrp riwhvw nrlqwhjudwlrqvyhnwruhuqh q/ ghu hu lqwhuhvvdqwh/ phq ghw ndq
rjvè kdyh lqwhuhvvhuh dw yxughuh/ rp hohphqwhu l k pdwulfhq hu qxo/ vèohghv
dw ghu lnnh �qghu wlosdvqlqj vwhg l gh uhohydqwh yduldeoh l uhvsrqv wlo vlgvwh
shulrghv diyljhovhu iud oljhyéjw pèow yhg q �f|3�� Lplgohuwlg hu ghw hw sudnwlvn
sureohp/ dw � ' kq�/ phq lnnh k rj q pdwulfhuqh hu lghqwl�fhuhgh> nxq uxp0
phqh xgvséqgw di vûmohuqh l k rj q hu lghqwl�fhuhw/ vh Mrkdqvhq rj Mxvholxv
+4<<7,1 Iru dw nxqqh wronh sè gh hqnhowh sdudphwuh hu ghw ghuiru qûgyhqgljw
dw sèoéjjh lghqwl�fhuhqgh uhvwulnwlrqhu sè k rj q1 Vègdqqh uhvwulnwlrqhu pè
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�qghv yhg kméos di ûnrqrplvn whruhwlvnh ryhuyhmhovhu/ phq vhoyh ghq whnqlvnh
sèoéjjhovh hu lnnh qrjhw sureohp l hnvlvwhuhqgh vriwzduh surjudpphu vèvrp
SfJlyh <13/ vh Khqgu| rj Grruqln +4<<9, rj FDWV lq UDWV/ vh Kdqvhq rj
Mxvholxv +4<<7,1

L sudnvlv xgiûuhv nrlqwhjudwlrqvdqdo|vh yhg iûuvw dw ehvwhpph nrlqwhjud0
wlrqvudqjhq o iru � ' kq �1 Ghwwh jûuhv yhg hq whnqln ndoghw ndqrqlvn nru0
uhodwlrqvdqdo|vh1 Gh ndqrqlvnh nruuhodwlrqvnrh!flhqwhu phoohp {f| rj f|3�

hu eorw gh vlpsoh nruuhodwlrqvnrh!flhqwhu phoohp olqhdunrpelqdwlrqhu di hoh0
phqwhuqh l {f| rj f|3�/ vèohghv dw ghq iûuvwh ndqrqlvnh nruuhodwlrqvnrh!0
flhqw hu ghq vwûuvwh vlpsoh nruuhodwlrqvnrh!flhqw/ ghu ndq �qghv/ phqv ghq
dqghq ndqrqlvnh nruuhodwlrqvnrh!flhqw hu ghq qévwvwûuvwh r1v1y1 Gd gh nyd0
guhuhgh ndqrqlvnh nruuhodwlrqhu vyduhu wlo hjhqyéuglhuqh di pdwulfhq �/ rj
gd udqjhq di hq pdwul{ hu olj phg dqwdoohw di hjhqyéuglhu iruvnhoolj iud qxo/
hu udqjhq olj phg dqwdoohw di ndqrqlvnh nruuhodwlrqvnh!flhqwhu iruvnhoolj iud
qxo1 Gd +54, rjvè lqghkroghu odjjhgh yéuglhu di {f|c pè pdq grj/ irulqghq
glvvh ehuhjqlqjhu iruhwdjhv/ ehwlqjh sè glvvh odjjhgh yéuglhu1 Ghwwh vnhu yhg/
dw vèyho {f| vrp f|3� uhjuhvvhuhv sè gh odjjhgh yéuglhu di {f| / kyruhiwhu
{f| rj f|3� l ehuhjqlqjhuqh di gh ndqrqlvnh nruuhodwlrqhu/ huvwdwwhv di gh
uhvshnwlyh uhvlgxdohu iud glvvh uhjuhvvlrqhu1

Gh whvw/ vrp Mrkdqvhq +4<;;/ 4<<4, kdu iruhvoèhw/ iûojhu pxowlyduldwh yhu0
vlrqhu di Glfnh|0Ixoohu irugholqjhq rj hu ghuiru lnnh0vwdqgdug irugholqjhu1
Hjhqyhnwruhuqh dvvrflhuhgh phg gh o vwûuvwh hjhqyéuglhu xgvséqghu hq ed0
vlv iru ghw o0glphqvlrqdoh nrlqwhjudwlrqvuxp rj hvwlphuhv phg ghq vxshu0
nrqvlvwhqwh udwh �REA �c prg �REA

�*2� iru vwdwlrqéuh prghoohu1 Hw lqwhuhv0
vdqw rj véughohv q|wwljw uhvxowdw hu/ dw qèu yéuglhq di o hu eohyhw ehvwhpw/
ylo hiwhuiûojhqgh whvw nxqqh xgiûuhv vrp Olnholkrrg0Udwlr whvw/ ghu dooh hu
�2�irughowh phg hw dqwdo iulkhgvjudghu olj dqwdoohw di ryhulghqwl�fhuhqgh uh0
vwulnwlrqhu1 Xg iud nhqgvnde wlo dqwdoohw di nrlqwhjudwlrqvvdpphqkéqjh ndq
pdq dowvè ehwlqjh khusè rj odyh végydqolj vwdqgdug lqihuhqv1

Ghw gxdoh sureohp wlo nrlqwhjudwlrqvdqdo|vh hu dqdo|vh di gh iéoohv vwrnd0
vwlvnh wuhqgv/ ghu gulyhu v|vwhphw1 Gh vwrndvwlvnh wuhqgv ndq dqvnxholjjûuhv
sè iûojhqgh pègh1 Ghq pxowlyduldwh Zrog uhsuhvhqwdwlrq iru hw nrlqwhjuhuhw
v|vwhp hu ehvwhpw vrp{f| ' �Eu�0|c kyru �Eu� hu hw R glphqvlrqhow pdwul{
sro|qrplxp l odjrshudwruhq u� L qlyhdx ndq f| vnulyhv vrp

f| ' �
|[

�'�

0� n t| +56,

kyru t| hu hq vwdwlrqéu L+3, surfhv/ phqv � ' qzEk
�
zKqz�

3�k�zc kyru K '
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U�S&
�'� K�1 *B* lqglnhuhu ghw ruwrjrqdoh nrpsohphqw di ghq uhohydqwh pdwul{/

vèohghv dw i1hnv1 kz kdu glphqvlrqhq R�ER�o� rj rsi|oghu k�zk ' f� Gh iéoohv
vwrndvwlvnh wuhqgv hu jlyhw vrp k�z

S|
�'� 0� rj kdu glphqvlrqhq ER� o�� ��

Wlo iruvnho iud nrlqwhjudwlrqvvdpphqkéqjhqh hu gh vwrndvwlvnh wuhqgv di0
kéqjlj di ghw dqyhqgwh yduldehovéw/ vèohghv dw véwwhw di vwrndvwlvnh wuhqgv
éqguhv/ kylv pdq i1hnv wloiûmhu hq q| yduldeho wlo prghoohq/ phqv gh nrlqwh0
judwlrqvvdpphqkéqjh/ ghu hu ixqghw l ghw rsulqgholjh v|vwhp/ lnnh éqguhv
yhg hq vègdq wloiûmhovh1

Lghqwl�ndwlrq di gh iéoohv vwrndvwlvnh wuhqgv ndq kdyh ûnrqrplvn uhohydqv/
lghw glvvh hu gh juxqgoéjjhqgh idnwruhu iru gh ûyuljh yduldeohv xgylnolqj ryhu
wlg1 Gh vwrndvwlvnh wuhqgv kdu eo1d1 ehw|gqlqj iru lghqwl�ndwlrq di exvlqhvv
f|fohv/ vh Nlqj/ Sorvvhu/ Vwrfn rj Zdwvrq +4<<4, rj ndq ehq|wwhv wlo idvw0
oéjjhovh di gh idnwruhu/ ghu gulyhu iruvnhooljh vhnwruhu di ûnrqrplhq/ vh i1hnv1
Mxvholxv +4<<7/ 4<<9,1 Xqghuwlghq ndq ghw kdyh lqwhuhvvh dw lghqwl�fhuh vwrnd0
vwlvnh wuhqgv vrp olqhdunrpelqdwlrqhu di gh juxqgoéjjhqgh yduldeoh/ vh Jrq0
}dor rj Judqjhu +4<<8,/ Judqjhu rj Kdoguxs +4<<:, vdpw Mrkdqvhq +4<<:,1
L ylvvh wloiéogh hu vègdqqh iruwronqlqjhu nq|wwhw wéw vdpphq phg ehjuhehw
vydj hnvrjhqlwhw/ ghu hu hq ehwlqjhovh iru dw nxqqh odyh h!flhqw lqihuhqv rp
sdudphwuhqh l hq ehwlqjhw prgho/ vh Hqjoh/ Khqgu| rj Ulfkdug +4<;6,1 Lq0
ghqiru udpphuqh di ghq nrlqwhjuhuhgh YDU prgho ehw|ghu vydj h{rjhqlwhw
p1k1w1 odqjw0vljwv sdudphwuhqh qc dw ehvwhpwh uénnhu l wlosdvqlqjvpdwulfhq
k hu olj qxo/ vèohghv dw nrlqwhjudwlrqvuhodwlrqhuqh lnnh lqgjèu l oljqlqjhuqh
iru gh hnvrjhqh yduldeoh1 Hq hnvrjhq yduldeho ylo ghuiru nxqqh iruwronhv vrp
yéuhqgh eodqgw gh vwrndvwlvnh wuhqgv/ ghu gulyhu v|vwhphw1

Ghu ndq iruhwdjhv pdqjh xgylghovhu di ryhqvwèhqgh juxqgprgho1 Elgud0
jhqh khuwlo hu pdqjh l olwwhudwxuhq rj hu xqghu vwdglj xgylnolqj1 I1hnv1 nrpsol0
fhuhv dqdo|vhq ehwudjwholjw yhg dw wloodgh ghwhuplqlvwlvnh ohg l prghoohq +55,/
vh Mrkdqvhq +4<<7,1 Hw vwruw dqwdo duwlnohu irnxvhuhu sè iruvnhooljh dvshnwhu
yhg nrlqwhjuhuhgh YDU prghoohu iru L+5, yduldeoh/ vh eo1d1 Mrkdqvhq +4<<8e,1
Kdoguxs +4<<;, jlyhu hq q|olj ryhuvljw ryhu glvvh elgudj1 Hqgholj eûu ghw
qéyqhv/ prwlyhuhw di hqnhowoljqlqjvdqdo|vhq iru vévrqnrlqwhjuhuhgh v|vwh0
phu l K|oohehuj/ Hqjoh/ Judqjhu rj \rr +4<<3,/ dw whrulhq iru YDU prghoohu
iru vévrq0nrlqwhjuhuhgh yduldeoh qx hu xgylnohw/ vh Mrkdqvhq rj Vfkdxpexuj
+4<<:,/ rphqg hpslulvnh dqyhqghovhu hqgqx pdqjohu l olwwhudwxuhq1
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715 Frpprq ihdwxuhv

Nrlqwhjudwlrq ndq wronhv vrp hq iéoohv hjhqvnde/ fr0ihdwxuh/ iru hq yhnwru
di lqwhjuhuhgh wlgvvhulhu1 Hjhqvndehq/ ihdwxuhq/ hu/ dw gh hqnhowh wlgvvhulhu hu
lnnh0vwdwlrqéuh/ rj dowvè hu ndudnwhulvhuhw yhg dw kdyh hq vwrndvwlvn wuhqg/ vh
+56,1 Fr0ihdwxuhq hu/ dw ehvwhpwh olqhdunrpelqdwlrqhu di vhulhuqh lnnh lqghkro0
ghu vwrndvwlvnh wuhqgv/ vèohghv dw qrjoh di gh vwrndvwlvnh wuhqgv iru vhulhuqh hu
iéoohv1 Nrlqwhjudwlrq hu ìw hnvhpsho sè hq frpprq ihdwxuh/ phq jhqhuhow ndq
pdq qdwxuoljylv gh�qhuh pdqjh iruvnhooljh iruphu iru ihdwxuhv/ ghu srwhqwlhow
ndq yéuh iéoohv iru wlgvvhulhsurfhvvhu1 Hqjoh rj Nr}lfnl +4<<6, vdpw Ydklg
rj Hqjoh +4<<6, kdu iruhwdjhw hq vègdq jhqhudolvhulqj di nrlqwhjudwlrqvehjuh0
ehw1 Di hnvhpsohu sè ihdwxuhv ndq qéyqhv vhulhnruuhodwlrq rj nrqmxqnwxuf|n0
ohu/ vévrqyduldwlrq/ khwhurvfhgdvwlflwhw/ i1hnv1 dxwruhjuhvvlyw ehwlqjhw khwhur0
vfhgdvwlflwhw/ DUFK/ h{fhvv0nxuwrvlv/ iruvnhooljh iruphu iru lnnh0olqhdulwhwhu/
vwuxnwxuhooh vnliw p1y1 Juxqgoéjjhqgh lghqwl�fhuhv hq ihdwxuh yhg dw whvwh
qxo0k|srwhvhq dw lqjhq ihdwxuh hu wlovwhgh iru gh hqnhowh vhulhu/ phqv hq fr0
ihdwxuh lqglnhuhv yhg hw whvw/ ghu �qghu/ dw olqhdunrpelqdwlrqhu di yduldeohqh
lnnh kdu hjhqvndehq1

Ghu �qghv hiwhukèqghq hq gho dqyhqghovhu di fr0ihdwxuh ehjuhehw sè iru0
vnhooljh w|shu di sureohpvwloolqjhu l olwhudwxuhq1 Vrp hw hnvhpsho ylo yl khu
looxvwuhuh lghhq iru wlgvvhulhu phg iéoohv vwrndvwlvnh f|nolvnh rj ghwhuplqlvwl0
vnh vévrq ihdwxuhv/ vh Hqjoh rj K|oohehuj +4<<9,1

L sudnvlv vwèu pdq riwh ryhuiru sureohphw/ dw phuh hqg eorw ìq hjhqvnde
ndudnwhulvhuhu wlgvvhulhu/ rj ghw ndq ghuiru rp pxoljw yéuh di lqwhuhvvhuh dw
dqdo|vhuh kyhu hjhqvnde l hq iéoohv prghoudpph1 L ghw dnwxhooh wloiéogh ndq
ghw ghuiru kdyh lqwhuhvvh dw vshfl�huh hq prgho/ ghu eègh wloodghu vévrqyd0
uldwlrq vdpw vwrndvwlvnh wuhqgv1 Hw qdwxuoljw xgjdqjvsxqnw hu ghuiru YDU
prghoohq +55,/ xgylghw phg yduldeohq 5|/ ghu lqghkroghu ghwhuplqlvwlvnh vé0
vrqohg/ i1hnv1 l irup di vévrq0gxpp| yduldeoh=

{f| ' kq �f|3� n
&[

�'�

K�{f|3� nx5| n �| +57,

Ohgghw q�f|3� lqghkroghu gh o ihmonruuhnwlrqvohg/ gh odjjhgh{f|*hu ehvnulyhu
vwrndvwlvn vévrq rj dqghq f|nolvn yduldwlrq/ phqv 5| ehvnulyhu ghwhuplqlvwlvn
ehvwhpw vévrqyduldwlrq1 f| hu di glphqvlrqhq R� �/ phqv 5| hu 6� �� G1y1v1
dw kc qcK� rj x kdu glphqvlrqhuqh R� oc R� oc R� Rc rj R�6�

Pdq vljhu/ dw hq ghwhuplqlvwlvn vévrq ihdwxuh ylo yéuh wlovwhgh iru hq ydul0
deho l f|/ kylv hohphqwhu l ghq uhohydqwh uénnh l x�pdwulfhq hu iruvnhoolj iud
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qxo1 Hq ghwhuplqlvwlvn vévrq fr0ihdwxuh hnvlvwhuhu/ qèu olqhdunrpelqdwlrqhu
lnnh kdu hjhqvndehq1 L vè wloiéogh hnvlvwhuhu ghu hq R� r pdwul{ B/ vèohghv dw
B�x ' f� Udqjhq di x pè l ghwwh wloiéogh yéuh olj ^ 'plq~R� rc6�/ kylonhw
lqgheéuhu dw x�pdwulfhq ndq vnulyhv vrp hw surgxnw di wr pdwulfhu x ' �#�/
kyru � rj # hu R� ^ rj 6� ^� Vrp iru nrlqwhjudwlrqvdqdo|vh lqghkroghu udq0
jhq di x lqirupdwlrq rp dqwdoohw di fr0ihdwxuhv1 L sudnvlv hu pdq lqwhuhvvhuhw
l ghw ruwrjrqdoh nrpsohphqw wlo � vèohghv dw ��z� ' f rj ghuiru ��zx ' fc
mi1 oljqlqj +57,1 Pdwulfhq �z kdu glphqvlrqhq R� ER� ^�/ kyruiru dqwdoohw di
ghwhuplqlvwlvnh vévrq fr0ihdwxuhv hu R� ^�

Vrp yhg ehvwhpphovh di nrlqwhjudwlrqvudqjhq vnhu udqjehvwhpphovhq yhg
ndqrqlvn nruuhodwlrqvdqdo|vh> l ghwwh wloiéogh phoohp {f| rj 5| hiwhu dw nru0
uhnwlrq iru ehw|gqlqjhq di q �f|3� rj odjjhgh yéuglhu di {f| hu iruhwdjhw1
Wldr rj Wvd| +4<;<, kdu xgylnohw ghq vwdwlvwlvnh whrul iru hq vègdq dqdo|vh1
Gh ndqrqlvnh nruuhodwlrqhu ndq �qghv vrp ehvnuhyhw ryhqiru yhg jhqqhpjdq0
jhq di nrlqwhjudwlrqdqdo|vhq1 Gh plqgvwh ndqrqlvnh nruuhodwlrqhu/ ghu hu nyd0
gudwhw sè gh plqgvwh hjhqyéuglhu/ lqglnhuhu wlovwhghyéuhovhq di fr0ihdwxuhv/
phqv hjhqyhnwruhuqh vyduhqgh wlo gh vwûuvwh hjhqyéuglhu dqjlyhu qhwrs gh ol0
qhdunrpelqdwlrqhu di {f|/ ghu kdu ghq pdnvlpdoh ghwhuplqlvwlvnh vévrqyd0
uldwlrq1

Dqdo|vh di vwrndvwlvn vévrq fr0ihdwxuhv rj frpprq f|foh ihdwxuhv ndq
iruhwdjhv sè hq khow dqdorj pègh1 Udqj ehwlqjhovhuqh/ ghu vndo yéuh rsi|ogw
l ghwwh wloiéogh/ hu ehvwhpw xg iud \K� ' f iru � ' �c ��c &c rj \k ' fc kyru \
hu �� R1 Qxouxpphw iru K� rj k kdu glphqvlrqhq � rj hu dowvè xgvséqgw di
gh vdpph yhnwruhu1 G1y1v1 dw qèu +57, jdqjhv ljhqqhp phg \ iruvylqghu gh
iûuvwh wr ohg l YDU prghoohq/ vèohghv dw prghoohq uhgxfhuhv wlo

\{f| ' \x5| n \0|c +58,

rj ihdwxuhq ghuphg iruvylqghu1 Ndqrqlvn nruuhodwlrqvdqdo|vh ndq rjvè dqyhq0
ghv sè ghqqh sureohpvwloolqj1

716 Lnnh0olqhéuh prghoohu

Gh  hvwh vwdqgdug whnqlnnhu wlo dqdo|vh di ûnrqrplvnh wlgvvhulhu wdjhu xg0
jdqjvsxqnw l olqhéuh prghoohu1 L odqjw gh  hvwh wloiéogh v|qhv hq vègdq eh0
vnulyhovh dw yéuh jdqvnh yhohjqhw/ vhoyrp ghu qdwxuoljylv hu wdoh rp hq iûuvwh
rughqv dssurnvlpdwlrq wlo hq odqjw phuh nrpsolfhuhw rj pxoljylv lnnh0olqhéu
lqwhudnwlrq phoohp ûnrqrplvnh wlgvvhulhu1 L lnnh0olqhéu wlgvvhulhdqdo|vh hu
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ghw lplgohuwlg iè elgudj/ ghu kdu ièhw hq jhqqhpvodjvnudiw sè kûmgh phg gh
wlgvvhulhelgudj/ ghu hu jhqqhpjèhw ryhqiru1 Hw di sureohphuqh hu/ dw lnnh0
olqhdulwhwhu ndq wdjh hw xwdo di iruvnhooljh iruphu/ rj ghw hu phjhw vméoghqw/
dw pdq phg kméos iud ûnrqrplvn whrul ndq uhgxfhuh ghqqh pdqjirogljkhg di
pxoljh prghoohu1 Ghu eolyhu vèohghv qhpw wdoh rp hw ndsoûe iru dw surgxfhuh
 hnvleoh ixqnwlrqhooh iruphu phg hw jrgw *�w*/ phq vrp huidulqjvpévvljw hu
doghohv xhjqhgh wlo i1hnv1 iruxgvljhovhu1

Ghu �qghv pdqjh w|shu di whvw iru lnnh0olqhdulwhw l olwwhudwxuhq/ vh Judq0
jhu rj Whuçvyluwd +4<<6, rj Wrqj +4<<3, iru ryhuvljwhu1 Juxqgoéjjhqgh ndq
olqhdulwhwv0whvw lqgghohv l wr kryhg0ndwhjrulhu= whvw phg hw lnnh0vshfl�fhuhw
dowhuqdwly rj whvw irupxohuhw ryhuiru hw vshfl�nw dowhuqdwly1 Ghw yhonhqgwh
UHVHW whvw/ ghu ndq wronhv vrp hw OP whvw/ hu hw hnvhpsho iud ghq iûuvwh
ndwhjrul di whvw1 Riwh irupxohuhv ghq vlgvwh w|sh di whvw rjvè vrp OP whvw/
kylonhw hu véughohv q|wwljw/ lghw hvwlpdwlrq di prghoohq xqghu dowhuqdwlyhw
lnnh hu qûgyhqgljw vdpwlglj phg/ dw pdq ylqghu vw|unh ryhuiru ghw nrqnuhwh
dowhuqdwly1 Grj ehvyéuoljjûuhv xgiûuhovh di OP whvw riwh di/ dw prghoohq xqghu
qxo0k|srwhvhq hu xlghqwl�fhuhw/ rj hvwlpdwlrq ghuiru lnnh ndq iruhwdjhv1 Gd
vègdqqh whvw rjvè kdu vw|unh ryhuiru pdqjh dqguh iruphu iru lnnh0olqhdulwhw/
hu irundvwhovh di qxok|srwhvhq qdwxuoljylv lnnh hqvehw|ghqgh phg dffhsw di
dowhuqdwlyk|srwhvhq1 L sudnvlv ydqvnholjjûu ghwwh ydojhw di vshfl�fdwlrq/ qèu
ghu �qghv  huh nrqnxuuhuhqgh lnnh0olqhéuh prghoohu1 Hw lnnh0nodvvlvn whvw/ ghu
hu eohyhw véughohv srsxoéuw wlo ghwhnwlrq di lnnh0olqhdulwhw/ hu ghw vèndogwh
EGV whvw/ vh Eurfn/ Ghfkhuw/ rj Vfkhlqnpdq +4<;:,1 Vshflhow wlo dqdo|vh di
odqjh �qdqvlhooh wlgvvhulhu kdu whvwhw yéuhw dqyhqgw wlo dw sèshjh/ dw lnnh0
olqhdulwhwhu �qghv l gdwd1 L ghw khoh wdjhw v|qhv pdqjh hpslulvnh vwxglhu dw
shjh l uhwqlqjhq di/ dw lnnh0olqhdulwhw hu hq hpslulvn uhjxodulwhw iru gh  hvwh
ûnrqrplvnh wlgvvhulhu/ vhoyrp iruphq di ghqqh lnnh hu yhovshfl�fhuhw1

Gh  hvwh whruhwlvnh elgudj l olwwhudwxuhq kdu irnxvhuhw sè xqlyduldwh pr0
ghoohu/ phq iru ûnrqrphu hu pxowlyduldwh prghoohu jhqhuhow di odqjw vwûuuh
lqwhuhvvh1 Ghw hu lplgohuwlg vyéuw dw ehyéjh vlj iud jhqhuhooh xqlyduldwh pr0
ghoohu wlo pxowlyduldwh v|vwhphu1 Hq pxolj wlojdqj hu dw gh�qhuh lnnh0olqhéuh
ihdwxuhv iru xqlyduldwh wlgvvhulhu rj vûjh hiwhu pxoljh lnnh0olqhéuh fr0ihdwxuhv/
mi1 glvnxvvlrqhq ryhqiru rj Dqghuvrq rj Ydklg +4<<;,1 Vrp hnvhpsohu sè
lnnh0olqhéuh pxowlyduldwh prghoohu/ ghu idnwlvn hu eohyhw dqdo|vhuhw l hpsl0
ulvnh vwxglhu/ ndq qéyqhv= Jhqhuhooh lnnh0olqhéuh dxwruhjuhvvlyh prghoohu/
vprrwk wudqvlwlrq dxwruhjuhvvlyh prghoohu/ elolqhéuh prghoohu vdpw udqgrp
frh!flhqw prghoohu/ vh Judqjhu rj Whuçvyluwd +4<<6, iru hq ryhuvljw rj qéu0
phuh ehvnulyhovh di glvvh w|shu di prghoohu1 Ghu �qghv hqgylghuh hnvhpsohu
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sè lnnh0olqhéuh ihmonruuhnwlrqvprghoohu/ kyru pdq vshflhow kdu iruvûjw dw pr0
ghoohuh dv|pphwulvn wlosdvqlqj vrp uhdnwlrq sè oljhyéjwvihmo l nrlqwhjuhuhgh
v|vwhphu/ vh Hulfvvrq/ Khqgu| rj Suhvwzlfk +4<<:,/ Judqjhu rj Ohh +4<;<,
rj Judqjhu rj Kdoguxs +4<<:,1

L qdwxuylghqvndehuqh/ kdu ghu yéuhw phjhq ghedw rp ndrwlvnh surfhvvhu1
Ndrv0surfhvvhu hu uhqw ghwhuplqlvwlvnh surfhvvhu/ ghu kdu hjhqvndehu/ vrp
jûu ghp vyéuh dw vnhoqh iud vwrndvwlvnh surfhvvhu1 Ghu kdu yéuhw iruvûj sè dw
ryhuyhmh hq vègdq pxoljkhg rjvè iru ûnrqrplvnh wlgvvhulhu/ vshflhow �qdqvlhooh
wlgvvhulhu/ ghu qrupdow hu phjhw odqjh vdpphqoljqhw phg pdnurûnrqrplvnh
wlgvvhulhu1 Hpslulvnh vwxglhu v|qhv grj lnnh dw nxqqh �qgh whjq sè *ndrwlvnh
wlovwdqgh*1 Ghu ndq yéuh pdqjh irunodulqjhu sè ghwwh/ phq hw di gh yévhqw0
oljvwh sureohphu hu/ dw ûnrqrplvnh wlgvvhulhu lqghkroghu hw lnnh xehw|gholjw
*vwûm*0hohphqw/ i1hnv1 l irup di pèohihmo/ vrp ehvyéuoljjûu hpslulvn whvwqlqj1

Hw di gh elgudj lqghqiru lnnh0olqhéu wlgvvhulhprghoohulqj/ ghu kdu vwlpxoh0
uhw iruvnqlqjhq hpslulvn vèyho vrp whruhwlvn/ hu gh vèndogwhPdunry vzlwfklqj
uhjlph prghoohu1 Vwuxnwxuhooh vnliw prghoohuhv wudglwlrqhow vrp yéuhqgh gh0
whuplqlvwlvn ehvwhpwh1 Dowhuqdwlyw ndq pdq iruhvwlooh vlj/ dw uhjlph0vnliw iûo0
jhu hq vwrndvwlvn surfhv= Kylv ghq xqghuoljjhqgh surfhv kdu éqguhw vlj l
iruwlghq/ kyruiru vnxooh ghq vè lnnh nxqqh éqguh vlj l iuhpwlghq B Ghwwh iru0
krog eûu ghu qdwxuoljylv wdjhv kûmgh iru/ i1hnv1 l iruelqghovh phg iruhfdvwlqj1
Ghwwh hu lghhq edj Kdplowrq*v +4<;<, vzlwfklqj uhjlph prghoohu1 Kdplowrq
dqwrj/ dw ûnrqrplhq ndq eh�qgh vlj l wr iruvnhooljh uhjlphu/ kûmnrqmxqnwxu
hoohu odynrqmxqnwxu/ rj dw vnliwhw phoohp glvvh hu iruèuvdjhw di xrevhuyhueduh
+odwhqwh, idnwruhu prghoohuhw vrp hq Pdunry0négh1 L hq wzr0vwdwh Pdunry
négh/ kyru wlovwdqghq r| ndq dqwdjh yéuglhuqh 4 hoohu 5/ hu ghw vèohghv di lq0
whuhvvh dw hvwlphuh wudqvlwlrqvvdqgv|qoljkhghuqh �ir| ' �mr|3� ' �j ' R�� iru
�c � ' �c 2/ kyru R�� dqjlyhu vdqgv|qoljkhghuqh iru dw ehyéjh vlj phoohp gh
iruvnhooljh wlovwdqgh ehwlqjhw sè wlovwdqghq l vlgvwh shulrgh1 Ghw ylo qdwxuoljylv
jéogh/ dw R�� n R�2 ' � iru � ' �c 2� Prghoohq/ vrp Kdplowrq dqdo|vhuhgh iru
EQS/ +|c hu di iruphq

+|�>r| ' ��E+|3��>r|3��n�2E+|32�>r|32�n��E+|3��>r|3��n�eE+|3e�>r|3e�n0|

kyru 0| � ����_��Efc j2�� Prghoohqv sdudphwuh ~>�c ��c R��c j
2j /�c � ' �c 2 ndq

hvwlphuhv yhg Pd{lpxp Olnholkrrg phwrghq1 Di véuolj lqwhuhvvh hu dw nxqqh
ehvwhpph vdqgv|qoljkhghq iru dw eh�qgh vlj l ghq hqh hoohu ghq dqghq wlovwdqg
iru kyhuw wlgvsxqnw | vdpw ghq iruyhqwhgh yduljkhg di gh hqnhowh wlovwdqgh/
�*E��R���1 Ghq juxqgoéjjhqgh Pdunry vzlwfklqj prgho ndq xgylghv l pdqjh
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khqvhqghu1 Pdqjh pxowlyduldwh jhqhudolvhulqjhu �qghv doohuhgh l olwwhudwxuhq
rj i1hnv1 ndq pdq wloodgh  huh hqg wr wlovwdqgh l Pdunry0néghq/ ghu gulyhu
uhjlph vnliwhqh1 Hyhqwxhow ndq pdq odgh dqwdoohw di wlovwdqgh � yéuh hq
vwûuuhovh/ ghu vndo hvwlphuhv/ oljhvrp gh hqnhowh wlovwdqgh l Pdunry surfhvvhq
ndq dikéqjh di gh edvdoh ûnrqrplvnh yduldeoh1

717 Iuhpwlglj xgylnolqj l wlgvvhulhûnrqrphwul

Whrulhq iru uhsuévhqwdwlrq/ hvwlpdwlrq rj whvw iru lqwhjuhuhgh rj nrlqwhjuhuhgh
wlgvvhulhu v|qhv hiwhukèqghq dw yéuh xgylnohw/ phq pdq ylo grj vwdglj vh
xgylghovhu l qrjoh uhwqlqjhu l gh nrpphqgh èu1 Vshflhow iruyhqwhv ghw/ dw
dqdo|vh rj lghqwl�ndwlrq di gh iéoohv vwrndvwlvnh wuhqgv/ ghu gulyhu ûnrqrplhq/
ylo iè hq ûjhw lqwhuhvvh1

Frpprq0ihdwxuh ehjuhehw kdu srwhqwlhow pdqjh dqyhqghovhvpxoljkhghu1
Ghu �qghv dq odqj uénnh iruvnhooljh vlwxdwlrqhu/ kyru ghwwh ehjuhe kdu vlq
uhohydqv/ rj xgylnolqj di q|h hvwlpdwlrqv0 rj whvwsurfhgxuhu wlo dqdo|vh di
iruvnhooljh ihdwxuhv ylo eolyh xgylnohw1 Frpprq ihdwxuhv olwwhudwxuhq hu hqgqx
lnnh iéugljxgylnohw/ rj ghu ylo xwylyovrpw l gh nrpphqgh èu eolyh iruhvoèhw
q|h hvwlpdwlrqv0 rj whvwsurfhgxuhu wlo dqdo|vh di pdqjh iruvnhooljh iruphu
iru ihdwxuhv/ ghu srwhqwlhow ndudnwhulvhuhu ûnrqrplvnh wlgvvhulhu1 Ghu v|qhv
oljhohghv dw yéuh hw ehkry iru xgylnolqj di whrul wlo uhsuévhqwdwlrq/ sdudphwh0
ulvdwlrq vdpw ghnrpsrvlwlrq di frpprq ihdwxuh prghoohu1 Oljhohghv ylo pdq
vh hw yrnvhqgh dqwdo hpslulvnh dqyhqghovhu di ghqqh whnqln1

Phg khqv|q wlo lnnh0olqhéu wlgvuénnhdqdo|vh ylo pdq iruphqwolj vh hq
vwljqlqj l xgylnolqjhq di whruhwlvnh uhvxowdwhu/ rj irukèehqwolj ylo glvvh el0
gudj yéuh di hq irup vrp ylo yéuh dqyhqgholj iru sudnwlvn hpslulvn du0
ehmgh1 Kdplowrq*v pdunry0vzwlfklqj prghoohu kdu jlyhw ìq phwrgh wlo xg0
ylnolqjhq di lnnh0olqhéuh prghoohu phg vwruh dqyhqghovhvpévvljh pxoljkhghu1
Ghqqh prgho hu vèohghv xqghu vwdgljh xgylghovhu phg khqv|q wlo vshfl�ndwlrq/
iruhfdvwlqj/ plvvshfl�ndwlrqvwhvw p1y1 rj gh nrpphqgh èu ylo xwylyovrpw jlyh
pdqjh q|h elgudj ghu ylo iruehguh yruhv iruvwèhovh iru vdpphqkéqjh l ûnr0
qrplhu xqghu vwdglj irudqgulqj1Ghw nxqqh yéuh q|wwljw/ rp wlovyduhqgh q|h

whruhwlvnh odqgylqglqjhu ylooh nxqqh kméosh rv wlo hq ehguh iruvwèhovh di gh
lnnh0olqhéuh vdpphqkéqjh l ûnrqrplvnh wlgvvhulhu1
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8 Ilqdqvlho ûnrqrphwul
Ilqdqvlhulqj vrp dndghplvn glvflsolq ehj|qgwh iru doyru dw xgylnoh vlj hi0
whu sxeolfhulqjhq di Prgljoldql rj Ploohuv +4<8;, duwlnho�sdudgrnvdow qrn
ghq duwlnho ghu ghprqvwuhuhgh �qdqvlhulqjhqv luuhohydqv$ Ihowhw �n |ghuoljhuh
vnxe iuhpdg phg iuhpnrpvwhq di sulvidvwvéwwhovhvprghoohu iru dnwlhu l wuhv0
vhuqh/ iru rswlrqhu l kdoyimhugvhuqh/ rj iru reoljdwlrqhu l �uvhuqh1 L gdj kdu
�qdqvlhulqj lqgwdjhw vlq sodgv vrp hw fhqwudow rpuègh l ûnrqrpl1

Ilqdqvlho ûnrqrphwul kdu xgylnohw vlj kèqg l kèqg phg whrulhq/ lghw gh
wlgoljh prghoohu phuh hoohu plqguh kdu kdiw uhjuhvvlrqvirupdw/ vhoy l ghq whr0
uhwlvnh irupxohulqj/ phqv gh q|hvwh prghoohu hu véughohv nrpsohnvh rj nuéyhu
euxj di vr�vwlnhuhgh ûnrqrphwulvnh phwrghu1

L ghw iûojhqgh glvnxwhuhv gh ûnrqrphwulvnh sureohpvwloolqjhu l prghoohu iru
dnwlhu/ reoljdwlrqhu/ rswlrqhu rj yrodwlolwhw1 Hqgholj rsulgvhv ylvvh vdqgv|qoljh
iuhpwlgljh wuhqgv1

814 Dnwlhu

L hq ylv iruvwdqg hu dnwlhq ghq vlpsohvwh w|sh dnwly l �qdqvlhulqj1 Ghu hu
lqjhq ehvwhpw xgoûevgdwr hoohu oljqhqgh1 Dnwlhqv sulvidvwvéwwhovh hu grj wlo0
vyduhqgh ydqvnholj/ gd srwhqwlhow dow/ kydg ghu iruhjèu l ylunvrpkhghq/ vndo
wdjhv l ehwudjwqlqj1

Vwdwlvnh prghoohu
Odg rv ehwudjwh hw pdunhg phg � dnwlhu rj hq ulvlnriul reoljdwlrq phg

uhqwh os 1 Lqyhvwru dqwdjhv dw yéuh ulvlnrdyhuv/ kyru ulvlnr pèohv yhg yduldqvhq
sè sruwhiûomhdindvwhw1 Kylv lqyhvwru yéojhu sruwhiûomhyéjwh/ vè ulvlnrhq plql0
phuhv xqghu ghq elehwlqjhovh dw ghw iruyhqwhgh dindvw plqgvw hu sè hw ylvw
uhvhuydwlrqvqlyhdx/ os c hu iûuvwhrughqvehwlqjhovhq jlyhw yhg

>� � os ' q�E>R � os� c +59,

kyru >R hu ghw iruyhqwhgh sruwhiûomhdindvw/ >�c � ' �c 2c ���c � hu ghw iruyhqwhgh
dindvw sè ghq �*wh dnwlh rj q� dqjlyhu uhjuhvvlrqvnrh!flhqwhuqh iru gh hqnhowh
dnwlhdindvw sè sruwhiûomhdindvwhw1 Dowvè/ dnwlhdindvwhw/ pèow vrp hq suéplh
ryhu uhqwhq/ hu gluhnwh sursruwlrqdow phg dnwlhqv q0yéugl/ q�/ rj sursruwlrqd0
olwhwvnrqvwdqwhq hoohu ulvlnrsulvhq hu ghq wlovyduhqgh suéplh iru sruwhiûomhq1
Ghwwh uhvxowdw vn|oghv Pdunrzlw} +4<8<,1
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L oljhyéjw pè +59, krogh iru pdunhgvsruwhiûomhq ehvwèhqgh di dooh xghvwè0
hqgh dnwlyhu1 Ghwwh hu Fdslwdo Dvvhw Sulflqj Prghoohq/ FDSP/ vh Vkdush
+4<97,1

Ghq vdpph uhvwulnwlrq phoohp iruyhqwhw dindvw rj ulvlnr ndq ièv yhg eorw
dw dsshoohuh wlo iudyéu di duelwudjhpxoljkhghu1 Ghwwh hu Urvv* +4<:9,Duelwudjh
Sulflqj Wkhru|/ DSW1 Ghq kroghu wlooljh iru pxowlsoh idnwruhu/ qhpolj kylv
hqnhowdnwlyhuqhv dindvw o�c � � � c o� jhqhuhuhv di iéoohv idnwruhu s�c � � � c sg l hq
olqhéu idnwruprgho/ kyru DSW uhvwulnwlrqhq kdu iruphq

>� � os '
g[
�'�

q��b� +5:,

iru sdvvhqgh ulvlnrsulvhu b�1 Khu hu q�� uhjuhvvlrqvnrh!flhqwhq l uhjuhvvlrqhq
di o� sè s�1 Kylv s� vyduhu wlo dindvwhw sè hq kdqgohw sruwhiûomh hu b� ' .Es���
os 1

Yl kdu doohuhgh vhw/ dw cehwd* hu hq uhjuhvvlrqvnrh!flhqw/ vè pxoljh hvwl0
pdwlrqvphwrghu oljjhu oljh iru1 Gdwd ylo w|slvn yéuh dindvw iru pdqjh dnwlhu
rj pdqjh wlgvshulrghu/ gyv1 sdqhogdwd di iruphq Eo��c � � � c o��c � � � c o�A �/ kyru
� hu dqwdo dnwlhu rj A dqwdo shulrghu1

Ghu vndo qx iruhwdjhv hq uénnh ydoj1 Iru ghw iûuvwh/ hu cidnwruhuqh*/ uhjuhv0
vruhuqh/ revhuyhuhgh hoohu xrevhuyhuhghB Ghw vlpsohvwh wloiéogh hu/ dw pdq kdu
gdwd EoR�c � � � c oRA � sè pdunhgvsruwhiûomhq/ kyruyhg plnurûnrqrphwulhq iud di0
vqlw 6 ndq dqyhqghv1 Lplgohuwlg hu ghw vyéuw dw vljh/ kyru pdqjh dnwlyhu pdq
l sudnvlv vndo odgh lqgjè khu/ rj whrulhq kroghu nxq kylv pdq phgwdjhu dooh/
kylonhw hu xpxoljw�ghwwh hu Uroov +4<::, nulwln1 L vwhghw ndq pdq ehwudjwh
idnwruhuqh vrp xrevhuyhueduh rj euxjh idnwrudqdo|vh/ vh Fkhq/ Uroo rj Urvv
+4<;9, hoohu hq phuh jhqhuho OLVUHO0prgho wlo dw hvwlphuh cehwd*/ vh divqlw 91

Iru ghw dqghw/ vndo pdq euxjh hq hw0wulqv hoohu hq wr0wulqv surfhgxuhB L
hq wr0wulqv surfhgxuh hvwlphuhu pdq iûuvw dooh q�c i1hnv1 yhg uhjuhvvlrq ryhu
wlg iru kyhu hqnhow dnwlh/ hoohu yhg idnwru dqdo|vh1 Ghuqévw uhjuhvvhuhu pdq
jhqqhpvqlwoljh/ ryhu wlg/ dindvw 7o� sè gh hvwlphuhgh yéuglhu iru q� iru dw
ehvwhpph ulvlnrsulvhq1 L hq hw0wulqv surfhgxuh sèoéjjhv whruluhvwulnwlrqhq/
FDSP hoohu DSW/ iud vwduwhq/ gyv1 cehwd* rj ulvlnrsulvhq hvwlphuhv vdpwlglj1

Iru ghw wuhgmh vndo pdq dijûuh/ rp idnwruhuqh vyduhu wlo kdqgohgh dnwlyhu/
rj iru ghw imhugh vndo pdq dijûuh/ rp ghu �qghv hw ulvlnriulw dnwly/ vrp l
iuhpvwloolqjhq ryhqiru/ hoohuv pè os hvwlphuhv1

Hw0wulqv surfhgxuhq vhv dw yéuh hq ixog0lqirupdwlrqv surfhgxuh rj ndq
ghuphg iruyhqwhv dw yéuh phuh h!flhqw hqg wr0wulqv surfhgxuhq1 Xqghu jdq0
vnh ehvwhpwh ehwlqjhovhu ylvhu Vkdqnhq +4<<5,/ dw wr0wulqv surfhgxuhq ndq
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yéuh oljhvè h!flhqw vrp hw0wulqv surfhgxuhq/ phq Fkulvwhqvhqv +4<<7, uhvxo0
wdw hu/ dw vè vqduw pdq wloodghu xrevhuyhueduh idnwruhu/ mi1 Uroov nulwln/ hu nxq
hw0wulqv surfhgxuhq ixogw h!flhqw1

Ghw vhv/ dw ghq whruhwlvnh uhvwulnwlrq l ghw wloiéogh/ kyru ghu hnvlvwhuhu hq
ulvlnriul uhqwh/ hu/ dw nrqvwdqwohgghw l uhjuhvvlrqhq hu qxo iru kyhuw dnwlh1 Phg
gdwd sè eègh gh hqnhowh dnwlhu rj sè pdunhgvsruwhiûomhq hu prghoohq xghq
uhvwulnwlrqhq hw VXUH v|vwhp/ Vhhplqjo| Xquhodwhg Uhjuhvvlrqv Htxdwlrqv/
phq gd uhjuhvvruhuqh hu gh vdpph/ nrqvwdqwohgghw rj pdunhgvsruwhiûomhq/ l
dooh oljqlqjhu/ ndq v|vwhphw hvwlphuhv oljqlqj iru oljqlqj1 Khuhiwhu ndq whvwhw
iru/ rp dooh nrqvwdqwohg hu qxo xgiûuhv vrp hw Zdog whvw1 Xqghu hq qrupdo0
irugholqjvdqwdjhovh iûojhu whvwhw hq hnvdnw 8 0irugholqj xqghu qxok|srwhvhq/
rj hq lnnh0fhqwudo 8 0irugholqj xqghu dowhuqdwlyhw/ dw nrqvwdqwohgghw lnnh hu
qxo/ kyruyhg vw|unhixqnwlrqhq ndq ehuhjqhv hnvdnw1 Ghwwh dssurdfk vn|oghv
Jleerqv/ Urvv rj Vkdqnhq +4<;<,1 Jhqhuhow hu whvwhw hw dv|pswrwlvn �20whvw1

G|qdplvnh Prghoohu
Odg rv ehwudjwh hq uhsuévhqwdwly djhqw/ ghu pd{lphuhu vlq iruyhqwhgh

glvnrqwhuhgh q|wwh ryhu hq xhqgholj wlgvkrulvrqw1
Gh vwrndvwlvnh Hxohu oljqlqjhu/ vh Oxfdv +4<:;, rj divqlw 5 ryhqiru/ hu

B.|E
��ES|n��

��ES|�
E� n o�c|n��� ' �� +5;,

Ljhq hu o�c| dindvwudwhq wlo wlg | sè ghw �*wh dnwly1 Hqgylghuh kdu lqyhvwru vxe0
mhnwly wlgvsuéihuhqfhsdudphwhu hoohu glvnrqwhulqjvidnwru B rj pdujlqdoq|wwh
��/ S| hu irueuxjhw/ rj .| lqglnhuhu ghq ehwlqjhgh plgghoyéugl/ jlyhw do lqiru0
pdwlrq wlo rj phg shulrgh |1 Prghoohq ehwhjqhv riwh vrp ghq lqwhuwhpsrudoh
FDSP +LFDSP, rj jhqhudolvhuhu Kdoov +4<:;, irueuxjvprgho1

Xqghu hq phuh jhqhuho lnnh0duelwudjh dqwdjhovh jéoghu wlovyduhqgh/ dw

.|E
6|n�

6|
E� n o�c|n��� ' � c +5<,

kyru 6| hu hq srvlwly vwrndvwlvn surfhv1 Qèu +5<, hu rsi|ogw/ ndoghv 6| hq
wlovwdqgvsulvgh dwru/ phq ghq nhqghv rjvè vrp sulvnhuqhq hoohu wéwkhghq iru
pduwlqjdopèohw/ rj Hxohu oljqlqjhuqh hu vshfldowloiéoghw 6| ' B|��ES|�1 Gh
iruhjèhqgh vwdwlvnh prghoohu/ FDSP rj DSW/ iuhpnrpphu oljhohghv vrp
vshfldowloiéogh di ghqqh jhqhuhooh vshfl�ndwlrq1

Kdqvhq rj Vlqjohwrq +4<;5, ylvhu/ kyrugdq pdq ndq euxjh Kdqvhqv +4<;5,
Jhqhudol}hg Phwkrg ri Prphqwv/ JPP/ vh divqlw 5/ wlo dw whvwh Hxohu oljqlq0
jhuqh xghq dw vshfl�fhuh irugholqjhq di glyhuvh vwrndvwlvnh vwûuuhovhu vrp
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irueuxjhw rj dindvwudwhuqh1 Pdq ehkûyhu nxq dw hvwlphuh suéihuhqfhsdud0
phwuhqh/ gyv1 B rj hyw1 xnhqgwh sdudphwuh l q|wwhixqnwlrqhq1 Khu ehq|wwhv
doplqgholjylv hq vshfl�ndwlrq phg nrqvwdqw uhodwly ulvlnrdyhuvlrq/ �c vrp
�ES� ' ES�3����*E����1 Khuyhg wdjhu Hxohuoljqlqjhuqh iru kyhu hqnhow dnwlh
iruphq +5,1 Ghwwh kdu ghq |ghuoljhuh irugho/ dw irueuxjhw nxq lqgjèu jhq0
qhp yénvwudwhq S|n�*S|/ qhpolj vrp 6|n�*6| ' BES|*S|n��

�/ vè vwdwlrqdulwhw
hu ohwwhuh dw yhul�fhuh1 Ghw vhv iud o*Krvslwdov uhjho dw orjdulwplvn q|wwh hu
vshfldowloiéoghw � ' �1 Khuphg wdjhu prghoohq iruphq

.|E}E%|n�c w�� ' f c +63,

kyru %|n� ' Eo�c|n�c � � � c o�c|n�cS|*S|n�� hu gdwd rj w ' EBc �� sdudphwhuyhnwr0
uhq1

Ghw vhv/ dw }|n� ' } E%|n�c w� hu hw ulvlnrmxvwhuhw dindvw/ vrp hu ruwrjrqdow
wlo do lqirupdwlrq wlo rj phg wlg |1 Vshflhow ièv .| E}|n�}|� ' fc kyruyhg pdq
yhg kméos di véwqlqjhq rp lwhuhuhgh plgghoyéuglhu ièu/ dw . E}|n�}|� ' fc gyv1
gh ulvlnrmxvwhuhgh dindvw hu vhulhow xnruuhohuhgh/ rj ghw hu ghqqh lpsolndwlrq
di prghoohq/ ghu whvwhv1

Kylv dnwlhnxuvhq iûojhu hq udqgrp zdon/ hu dindvwhqh vhulhow xnruuhohuhgh
rj ghuphg xiruxgvljholjh xgiud ghuhv hjhq iruwlg1 Xqghuwlghq rsidwwhv udq0
grp zdon whvwv iru/ rp dxwrnruuhodwlrqvixqnwlrqhq iru dindvwhqh hu qxo/ vrp
whvwv iru pdunhgvh!flhqv1 Ghw iûojhu lplgohuwlg iud Hxohuoljqlqjhq/ dw phg ul0
vlnrdyhuvlrq/ � : fc hu ghw }| rj lnnh dindvwhqh vhoy/ ghu hu vhulhow xnruuhohuhgh
xqghu h!flhqv1

Kylv 5| hu hq yhnwru di lqvwuxphqwyduldeoh/ vrp hu nhqgw wlo wlg |/ ndq yl
vrp l divqlw 5 jdqjh 5| sè kyhuw hohphqw l }|n� rj khuyhg iè hq xgylghw yhnwru
�|n�� Yhg kméos di lwhuhuhgh plgghoyéuglhu ièv .|�|n� ' f� Ghuphg hu rjvè
�| vhulhow xnruuhohuhw/ rj euxjhu yl lwhuhuhgh plgghoyéuglhu hqgqx hq jdqj/
ièv .�|n� ' . E.|�|n�� ' fc dowvè �| kdu plgghoyéugl qxo1

JPP hvwlpdwhw iru w yéojhv/ vè vwlnsuûyhjhqqhpvqlwwhw � di �|*huqh hu
qxo/ gyv1 prghouhvwulnwlrqhq hu rsi|ogw1 Kylv �| kdu  huh hohphqwhu hqg wc
plqlphuhv qruphq di � phg khqv|q wlo w vrp l +6,/ phg 7A jlyhw yhg lghq0
wlwhwvpdwulfhq1 Khuhiwhu lqgvéwwhv hvwlpdwhw ew l �|c rj yduldqvhq T di � ndq
hvwlphuhv vrp vwlnsuûyhyduldqvhq di �|*huqh/ ghow phg dqwdoohw di wlgvshulr0
ghu1 Ghq h!flhqwh JPP hvwlpdwru ièv yhg dwwhu dw plqlphuh qruphq di �/ qx
phg yéjwpdwul{ 7A ' T 3�� Hxohuoljqlqjhuqh/ g1y1v1 k|srwhvhq rp pdunhg0
vh!flhqv/ whvwhv yhg dw ehwudjwh ghq plqlphuhgh yéugl vrp hq d|pswrwlvn
�20vwûuuhovh phg dqwdo iulkhgvjudghu olj iruvnhoohq phoohp glphqvlrqhq di �
rj w�
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Ehpéun/ dw ghw hu vlpshow dw hvwlphuh T / irugl prghoohq vljhu/ dw �| hu
vhulhow xnruuhohuhw1 Kylv pdq hu xvlnnhu sè ghwwh/ ndq pdq nruuljhuh T iru
vhulho nruuhodwlrq vrp l Qhzh| rj Zhvw +4<;:,1 Khu eûu pdq grj kxvnh/ dw
ghw qhwrs hu qxok|srwhvhq rp/ dw �|*huqh hu xnruuhohuhgh/ pdq whvwhu1

Sdudgljphu rj Sdudgrnvhu
Odg rv vnulyh dindvwudwhq vrp o�c|n� ' ER�c|n�n_�c|n��R�c|�*R�c|/ kyru R vwèu

iru sulv rj _ iru glylghqgh1 L glvvh vlpsoh oljhyéjwvprghoohu +5;, hu irueuxjhw
olj phg vxpphq di glylghqghuqh/ S| '

S
� _�c|1 Ghw hu yéug dw ehpéunh/

kydg ghu vnhu l ghw ulvlnrqhxwudoh wloiéogh/ kyru � ' f/ kylv � ' �c gyv1 dw
ghu nxq hu hw dnwly1 Kylv glylghqghq hu nrqvwdqw ièv dw R| ' _|*4/ kyru 4
hu wlgvsuéihuhqfhudwhq/ gyv1 B ' �*E� n 4�1 Hq vwrndvwlvn yhuvlrq di ghqqh
sursruwlrqdolwhw jéoghu l wloiéoghw/ kyru glylghqghuqh hu vwrndvwlvnh rj kdu hq
hqkhgvurg1 L ghwwh wloiéogh kdu sulvhq rjvè hq hqkhgvurg/ phq gh wr surfhvvhu
hu nrlqwhjuhuhgh/ lghw

R| '
_|
4
n �| +64,

kyru �| hu vwdwlrqéu/ Fdpsehoo rj Vkloohu +4<;:,1 Vèohghv ndq khoh ehjuhevds0
sdudwhw iud ghq lnnh0vwdwlrqéuh wlgvuénnhdqdo|vh qx eulqjhv l vylqj/ vh divqlw
71

Iru phuh jhqhuhooh q|wwhixqnwlrqhu dqyhqghv l vwhghw gh wlgoljhuh eh0
vnuhyqh phwrghu/ JPP hoohu PO/ vh divqlw 5 rp ûnrqrphwulvn whrul1 L sudnvlv
ylvhu ghw vlj/ dw ghq hvwlphuhgh yéugl di � riwh hu hnvwuhpw kûm/ i1hnv1 53 hoohu
63/ qèu gh ehwudjwhgh dnwlyhu lqghkroghu eègh dnwlhu rj reoljdwlrqhu1 Ghu hu
lplgohuwlg lnnh pdqjh/ ghu wuru sè/ dw uhsuévhqwdwlyh lqyhvwruhu l ylunholjkh0
ghq xgylvhu vè vwru judg di ulvlnrdyhuvlrq1 Ghwwh sdudgrnv ndoghw wkh htxlw|
suhplxp sx}}oh/ vh Phkud rj Suhvfrww +4<;8,/ vn|oghv/ dw dnwlhu klvwrulvn vhw
kdu kdiw odqjw kûmhuh jhqqhpvqlwoljw dindvw hqg reoljdwlrqhu/ rj ghwwh ndq
nxq irunoduhv l oljhyéjw/ kylv lqyhvwruhuqh nuéyhu hq vwru suéplh iru dw df0
fhswhuh ghq ûjhgh ulvlnr iruexqghw phg dnwlhlqyhvwhulqj1 Qèu q|wwhixqnwlrq
hu dgglwly ryhu wlg/ hu eègh ghq uhodwlyh ulvlnrdyhuvlrq rj ghq lqwhuwhpsrudoh
vxevwlwxwlrqvhodvwlflwhw olj �� Yhg dw euxjh hq phuh jhqhuho q|wwhixqnwlrq/ ghu
lnnh hu vhsdudeho l wlg/ irunoduhu Hsvwhlq rj ]lq +4<;<, hq gho di/ phq lnnh
khoh/ ghwwh sdudgrnv1

Hw uhodwhuhw sdudgrnv/ wkh h{fhvv yrodwlolw| sx}}oh/ vh Vkloohu/ +4<;4,/ hu/ dw
sulvhuqh kdu odqjw kûmhuh vwlnsuûyhyduldwlrq ryhu wlg hqg glylghqghuqh/ vhoy hi0
whu dw pdq nrqwuroohuhu iru ghq iruvnho/ vrp i1hnv1 sursruwlrqdolwhwvnrqvwdqwhq
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43� l +64, rj wlovyduhqgh whruhwlvnh irunodulqjhu l wloiéoghw phg ulvlnrdyhuvlrq
ndq jlyh1 Ghwwh sdudgrnv hu grj khoohu lnnh hqgholjw oûvw1

Nrqwlqxhuw wlg
Xgryhu gh vwdwlvnh prghoohu rj gh g|qdplvnh prghoohu l glvnuhw wlg dqyhq0

ghv l �qdqvlhulqj g|qdplvnh prghoohu l nrqwlqxhuw wlg1 Dnwlhnxuvhq 7| dqwdjhv
khu dw iûojh ghq vwrndvwlvnh gl�huhqwldooljqlqj

_7| ' >|_| n j|_`| c +65,

kyru >| hu guliwhq/ j| yrodwlolwhwhq wlo wlg |/ rj _`| hu éqgulqjhuqh l hq Zlh0
qhusurfhvv hoohu Eurzqvn ehyéjhovh`|/ hq udqgrp zdon l nrqwlqxhuw wlg/ gyv1
wlo iruvnhooljh wlgvsxqnwhu jlyhu _`| xdikéqjljh qrupdoirughowh vwûg1 Kylv ghu
lnnh ydu qrjhq vwrndvwln ydu dnwlhnxuvhq vlpshowkhq oûvqlqjhq wlo ghq vég0
ydqoljh gl�huhqwldooljqlqj _7*_| ' >|1 Qèu vwrndvwlnnhq lqgiûuhv/ hu ghu wlooljh
vwûmohgghw j|_`| l nxuvéqgulqjhq1

Kylv pdq |ghuoljhuh vshfl�fhuhu/ dw guliwhq rj yrodwlolwhwhq wdjhu iruphq
>| ' >7| rj j| ' j7|/ phg nrqvwdqwh nrh!flhqwhu > rj j/ ièv

_7|
7|

' >_| n j_`| � +66,

Sè yhqvwuhvlghq kdu yl dindvwudwhq1 Ghw vhv/ dw > dqjlyhu plgghodindvwhw/ rj
j2 yduldqvhq sè dindvwhw1 Ghqqh prgho iru 7| ndoghv hq jhrphwulvn Eurzqvn
ehyéjhovh rj hu hq yljwlj juxqgprgho l �qdqvlhulqj l nrqwlqxhuw wlg1 Ghq hu
hw hnvhpsho sè hq gl�xvlrqvprgho1 Jhqhuhow vljhv 7| dw yéuh hq gl�xvlrq/
kylv >| rj j| nxq hu/ hyw1 wlgvdikéqjljh/ ixqnwlrqhu di 7|/ phq lnnh di dqguh
vwrndvwlvnh idnwruhu hoohu wlgoljhuh nxuvhu1

Jhrphwulvn Eurzqvn ehyéjhovh hu l hq ylv iruvwdqg ghq nrqwlqxhuwh prgho/
ghu sdvvhu ehgvw phg gh glvnuhwh prghoohu FDSP rj DSW/ lghw prghoohuqh
kdu ghw wlo iéoohv/ dw plgghodindvwhw rj yduldqvhv lnnh dikéqjhu di nxuvql0
yhdxhw1 Hq FDSP l nrqwlqxhuw wlg hu xgohgw di Phuwrq +4<:6d,1

Hvwlpdwlrq rj lqihuhqv hu qdwxuoljylv dowlg edvhuhw sè glvnuhwh revhuyd0
wlrqhu 7�c 72c � � � c 7A 1 Pdq ndq ghuiru vsûujh/ kyruiru prghoohq ryhukryhghw
irupxohuhv l nrqwlqxhuw wlg/ qèu ghq dooljhyho vndo glvnuhwlvhuhv l ghq hpslul0
vnh dqdo|vh1 Qrupdow ndq pdq mr iè vwruw vhw gh vdpph hjhqvndehu iuhp l
glvnuhw rj nrqwlqxhuw wlg l ylghqvndeholjh prghoohu/ gyv1 pdq kdu iulw ydoj l
prghoohulqjvidvhq1 Vshflhow l �qdqvlhulqj jéoghu ghw grj/ dw whrulhq idnwlvn hu
qrjhw dqghuohghv l nrqwlqxhuw wlg1 Kylv nxuvhuqh wlo hw jlyhw iuhpwlgljw wlgv0
sxqnw iûojhu hq nrqwlqxhuw irugholqj/ hu ghu xhqgholjw pdqjh pxoljh xgidog1
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Phg hqgholjw pdqjh +�, kdqgohgh dnwlyhu hu ghu dowvè lnnh hw nrpsohw véw di
Duurz0Gheuhx dnwlyhu1 Kylv prghoohq irupxohuhv l glvnuhw wlg/ ehw|ghu ghwwh/
dw  huh iruvnhooljh sulvnhuqhu ndq irunoduh gh jlyqh sulvhu khu rj qx1 Kylv hw
q|w dnwly vndo lqwurgxfhuhv/ ylo ghwv sulv dikéqjh di/ kylonhq di glvvh sulvnhu0
qhu pdq yéojhu/ phq pdq kdu lnnh qrjhq edvlv iru dw yéojh hq iuhpiru hq
dqghq1 Pdq nrpphu xgryhu ghwwh sureohp l nrqwlqxhuw wlg/ lghw pdunhghw
vhoy phg hqgholjw pdqjh kdqgohgh dnwlyhu xqghu ylvvh ehwlqjhovhu hu g|qd0
plvn nrpsohw/ gyv1 yhg dw kdqgoh dnwlyhuqh l nrqwlqxhuw wlg ndq pdq h�hnwlyw
jhqhuhuh hw nrpsohw pdunhg1 Khuphg hu sulvnhuqhq hqw|gljw idvwodjw1

Iru hq jhrphwulvn Eurzqvn ehyéjhovh +66, hu pd{lpxp olnholkrrg hvwl0
pdwhuqh iru plgghodindvwhw rj yduldqvhq

	> '
�

A

A[
|'�

o| rj 	j2 '
�

A

A[
|'�

Eo| � 	>�2 +67,

kyru o| ' *L}7| � *L}7|3� hu ghq nrqwlqxhuwh dindvwudwh1
Prghoohq iruxgvéwwhu/ dw dindvwhqh hu vhulhow xnruuhohuhgh/ kylonhw ndq wh0

vwhv sè végydqolj ylv1 Dowhuqdwlyw ndq pdq/ vh Or rj PdfNlqod| +4<;;,/ xg0
q|wwh dw yduldqvhq sè dindvwhw *L}7| � *L}7|32 ryhu 2 shulrghu hu 2j2 xqghu
Mf� Hw yduldqfh0udwlr whvw di udqgrp0zdon k|srwhvhq ndq ghuiru xgiruphv
vrp ej22* �

2ej2� c kyru ej22 hu edvhuhw sè 50shulrgh dindvwhqh1 Yl yhg grj iud
Hxohuoljqlqjhq/ dw ghwwh nxq hu hw whvw iru pdunhgvh!flhqv xqghu ulvlnrqhx0
wudolwhw1

Qdwxuoljylv vwxghuhu pdq rjvè l nrqwlqxhuw wlg prghoohu/ kyru dindvwhqh
lnnh hu xnruuhohuhgh1 Hq srsxoéu jhqhudolvhuhw prgho hu

_7| ' >7|_|n j7�
| _`| � +68,

Iru � ' � hu ghwwh hq jhrphwulvn Eurzqvn ehyéjhovh/ phqv � 	 � vyduhu
wlo dw dindvwhqhv yrodwlolwhw j7�3�

| vwljhu yrogvrpw qèu nxuvhq jèu prg qxo1
Hq vègdq qlyhdxh�hnw/ lqwurgxfhuhw di Eodfn +4<:9,/ ndq vn|oghv ûjhw ulvlnr
l iruelqghovh phg hq wuxhqgh idoolw1 Hq dssurnvlphuhqgh glvnuhw prgho hu

7| � 7|3� ' >7|3� n j7�
|3�"| � +69,

Kylv pdq i1hnv1 odghu "| yéuh lghqwlvn xdikéqjlj vwdqgdug qrupdoirughow/
vyduhqgh wlo _`|/ ndq pdq rsvwlooh vlpsoh hvwlpdwlrqv0 rj lqihuhqvsurfhgx0
uhu1 Hq pxoljkhg hu dw lvrohuh uhvlgxdohw "| l +69, rj plqlphuh vxpphq di
gh nydguhuhgh uhvlgxdohu1 Ghqqh phwrgh ohghu grj lnnh wlo hq nruuhnw PO
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surfhgxuh l ryhuhqvvwhpphovh phg ghq nrqwlqxhuwh prgho/ phq ndq yéuh hq
q|wwlj wlojdqj l sudnvlv1

Hq dqghq jhqhudolvhulqj hu dw wloodgh vsulqj l surfhvvhq/ phq ghw ohghu wlo
ydqvnholjh hvwlpdwlrqvsureohphu1

815 Reoljdwlrqhu rj uhqwhvwuxnwxu

Odg rv iru qhpkhgv vn|og ehwudjwh vwdwvreoljdwlrqhu/ gyv1 dw yl dqwdjhu/ dw
dooh ehwdolqjhu idoghu phg vlnnhukhg1

Iru ghq whruhwlvnh prghoohulqj hu ghw rjvè ehnyhpw dw lqgiûuh qxonxsr0
qreoljdwlrqhu1 Odg RE|c A � yéuh sulvhq wlo wlg | sè hq reoljdwlrq/ ghu ehwdohu
4 nu1 wlo wlg A / kyru A : |1 Sulvhq sè hq nxsrqeéuhqgh reoljdwlrq hu gd jlyhw
yhg

� '
A[
r'|

�rRE|c r� c +6:,

kyru �r dqjlyhu nxsrqhu rj dqguh ehwdolqjhu1 Hq sulvidvwvéwwhovhvwhrul iru
qxonxsrqreoljdwlrqhu hu ghuphg wlovwuénnholj1

Dindvwhw iud | wlo A sè ghq qxonxsrqreoljdwlrq/ ghu xgoûehu wlo wlg Ac hu
qhwrs �*RE|c A �/ vè phg hq sulvnhuqh 6| vrp l +5<, ièv

RE|c A � ' .|E
6A

6|
� � +6;,

Ghuphg vyduhu dqdo|vhq di sulvnhuqhu wlo dqdo|vhq di uhqwhvwuxnwxuhq wlo wlg |
jlyhw yhg qxonxsrqsulvhuqh RE|c A �/ iru dooh A : |/ hoohu/ énylydohqw/ yhg dooh
gh wlovyduhqgh vsrwuhqwhu hoohu iruzduguhqwhu1 L nrqwlqxhuw wlg kdu yl vdpphq0
kéqjhq

RE|c A � ' e3EA3|�o|cA ' e3
U A

|
s|cr_r c +6<,

kyru o|cr rj s|cr hu vsrw0 rj iruzduguhqwhq vyduhqgh wlo xgoûevgdwr r1
Hqwhq R/ o hoohu s vndo prghoohuhv1 Khdwk/ Mduurz rj Pruwrq +4<<5, +KMP,

vshfl�fhuhu
_s|cA ' kE|c A �_|n jE|c A �_`| c +73,

rj xgohghu duelwudjhehwlqjhovhq

kE|c A � ' jE|c A �EbE|� n
] A

|
jE|c r��_r� � +74,

Iru pdqjh irupèo/ vshflhow sulvidvwvéwwhovh di d hgwh dnwlyhu/ ndq pdq véwwh
ulvlnrsulvhq b olj qxo/ rj l ghwwh wloiéogh vhv ghw dw iruzduguhqwhsurfhvvhq hu
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ixogvwéqglj vshfl�fhuhw yhg yrodwlolwhwhq1 Ghw vlpsohvwh hnvhpsho hu Kr rj
Ohh +4<;9, prghoohq/ kyru j hu di glphqvlrq 4 rj nrqvwdqw1

L vwhghw iru gluhnwh dw prghoohuh khoh iruzduguhqwhnxuyhqv xgylnolqj ndq
pdq eorw prghoohuh ghq nruwh uhqwh r| ' o|c|/ rj vè iè uhvwhq di uhqwhvwuxnwxuhq
phg ykd1 vdpphqkéqjhq

RE|c A � ' .'
| e

3
U A

|
r�_� � +75,

Khu wdjhv plgghoyéuglhq phg khqv|q wlo hw sdvvhqgh vdqgv|qoljkhgvpèo 'c
ghu l prgvéwqlqj wlo ryhqiru jûu RE|c A �* i TE

U |
f r�_�� wlo hq pduwlqjdo/ phqv

pdq l +6;, kdu/ dw ghw hu R E|c A �6| ghu hu hq pduwlqjdo1
Ghw phvw nhqgwh hnvhpsho sè hq nruw0uhqwh prgho hu Fr{/ Lqjhuvroo rj

Urvv +4<;8, +FLU, prghoohq

_r| ' VEw � r|�_| n j
s
r|_`| � +76,

Ghw vhv/ dw l FLUprghoohq hu yduldqvhq sursruwlrqdo phg uhqwhq/ rj surfhvvhq
xgylvhu phdq0uhyhuvlrq phg kdvwljkhg V prg odqjvljwvqlyhdxhw w1

Pdq vhu riwh �jxuhu/ ghu ylvhu uhqwhvwuxnwxuhq sè hq jlyhq gdj1 Vègdqqh
uhqwhvwuxnwxuhu euxjhv di edqnhu rj dqguh �qdqvlhooh lqvwlwxwlrqhu wlo sulv0
idvwvéwwhovh/ khgjlqj p1p11 Iljxuhuqh hu edvhuhw sè ehvwhpwh ixqnwlrqhooh
iruphu/ i1hnv1 Qhovrq rj Vlhjhov +4<;:, +QV, prgho iru iruzduguhqwhq s|cA '
w� n w2e

3w�EA3|� n weEA � |�e3w�EA3|�� Sdudphwhuyhnwruhq w ' Ew�c w2c w�c we�
uhhvwlphuhv kyhu gdj1 Khu hu phwrghq dw euxjh xgwu|nnhw iru s vrp ixqnwlrq
di w wlo dw vnulyh qxonxsrqsulvhuqh l +6<, vrp ixqnwlrq di w/ rj ghuhiwhu vrp
l +6:, dw vnulyh dooh gh revhuyhuhgh +riwh nxsrqeéuhqgh, reoljdwlrqhu vrp
ixqnwlrqhu di qxonxsrqhuqh rj ghuphg w1 Qx hvwlphuhv sdudphwhuhq l ghq
lnnh0olqhéuh uhjuhvvlrq �� ' ��Ew� n "�c kyru ��Ew� hu gh uhvxowhuhqgh ixqn0
wlrqhu/ rj �� hu gh revhuyhuhgh sulvhu ghq jlyqh gdj/ gyv1 ghu hu wdoh rp hq
wyéuvqlwvdqdo|vh1

Ghq vèohghv hvwlphuhgh uhqwhvwuxnwxu ndq euxjhv vrp ehj|qghovhvehwlq0
jhovh l hq g|qdplvn prgho di KMP w|shq +73074, iru uhqwhvwuxnwxuhqv iuhp0
wlgljh xgylnolqj1 Ghwwh gdqqhu juxqgodj iru sulvidvwvéwwhovh rj khgjlqj di
d hgwh dnwlyhu1 Hw vsûujvpèo khu hu/ rp ghq dqwdjqh ixqnwlrqhooh irup l
wyéuvqlwvdqdo|vhq/ i1hnv1 QV/ hu nrqvlvwhqw phg ghq g|qdplvnh prgho/ pdq
ghuhiwhu dqyhqghu1 Vsûujvpèohw hu yljwljw/ irugl ghq g|qdplvnh dqdo|vh do0
wlg nuéyhu hq lqlwldouhqwhnxuyh rj ghuphg hq iruxgjèhqgh wyéuvqlwvdqdo|vh1
Emùun/ Fkulvwhqvhq rj Jrpedql +4<<;, xgohghu qûgyhqgljh rj wlovwuénnholjh
ehwlqjhovhu iru hq vègdq nrqvlvwhqv1 Uhvxowdwhuqh ylvhu eodqgw dqghw/ dw gh
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srsxoéuh QV rj Kr0Ohh prghoohu/ iru wyéuvqlwv0 kky1 g|qdplvn dqdo|vh/ hu
lqnrqvlvwhqwh phg klqdqghq1

Kylv pdq kyhu gdj l vwhghw iru dw �wwh hq QV0nxuyh yéojhu dw �wwh gh wuh
sdudphwuh l FLU prghoohq +76, xg iud ghw wlovyduhqgh xgwu|n iru qxonxsrq0
sulvhuqh/ ièv ydulhuhqgh sdudphwuh iud gdj wlo gdj/ rj ghwwh hu qdwxuoljylv l
nodu prgvwulg phg ghq dqwdjqh g|qdplvnh/ FLU/ prgho1 Phwrghq ndq grj
dqyhqghv vrp hq gldjqrvwlf sè FLUprghoohq/ rj ghw eohy iûuvw jmruw di Eurzq
rj G|eylj +4<;9,1

Dowhuqdwlyw ndq pdq irnxvhuh xghoxnnhqgh sè gdwd iru ghq nruwh uhqwh/ l
sulqflsshw r|/ rj xgiûuh doplqgholj wlgvuénnhdqdo|vh/ vh divqlw 7 rp wlgvuén0
nhûnrqrphwul1 Hq srsxoéu prgho hu

_r| ' VEw � r|�_|n jr�| _`| c +77,

kyru vshfldowloiéoghw � ' �*2 hu FLU0prghoohq1 Ghq glvnuhwlvhuhgh yhuvlrq
hoohu vèndogwh Hxohu0dssurnvlpdwlrq wlo ghqqh prgho hu

r|n� � r| ' V Ew � r|� n 0|n� +78,

kyru .|0
2
|n� ' j2r2�| � Fkdq/ Nduro|l/ Orqjvwd� rj Vdqghuv +4<<5, +FNOV,

hvwlphuhu prghoohq y1k1d1 JPP/ lghw gh oûvhu +78, phg khqv|q wlo 0|n� rj
vshfl�fhuhu prphqwehwlqjhovhuqh xg iud }�|n� '

�
0|n�c 0

2
|n� � j272�

|

�
� Vrp

l divqlw 5 jdqjhv lqvwuxphqwhuqh 5| ' E�c r|� sè kyhuw hohphqw l }|n�� Khu0
yhg ièv hq xgylghw yhnwru �| rj ghuphg prphqwehwlqjhovhu .�| ' f iru gh 7
sdudphwuh/ gyv1 prghoohq hu hnvdnw lghqwl�fhuhw/ phq ghu hu lqjhq ryhulghqwl0
�fhuhqgh ehwlqjhovhu dw whvwh1 Nrqvlvwhqv nuéyhu/ dw vdpsohiuhnyhqvhq yrnvhu
xehjuéqvhw/ lghw Hxohu0dssurnvlpdwlrqhq lnnh hu hnvdnw1 Pdq ndq grj lnnh
euxjh pd{lpxp olnholkrrg/ gd olnholkrrgixqnwlrqhq iru prghoohq l nrqwlqxhuw
wlg hu xnhqgw1

Qèu  huh vdpwlgljh uhqwhu vyduhqgh wlo iruvnhooljh oûehwlghu phgwdjhv/ hu
ghu odjw rs wlo hq  huglphqvlrqdo wlgvuénnhdqdo|vh1 Ghw ndq i1hnv1 xqghuvûjhv/
rp nruwh rj odqjh uhqwhu hu nrlqwhjuhuhgh/ vh divqlw 7 rp wlgvuénnhûnrqrph0
wul1

816 Rswlrqhu

Hq rswlrq hu wlonq|wwhw hw ehvwhpw xqghuoljjhqgh dnwly rj jlyhu hq uhw/ phq
lnnh hq soljw/ wlo dw kdqgoh ghw xqghuoljjhqgh dnwly wlo hq sulv rj sè hw wlgv0
sxqnw/ ghu hu iruxgehvwhpw l nrqwudnwhq1 Hq fdoo rswlrq hu hq uhw wlo dw nûeh/
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rj hq sxw rswlrq hq uhw wlo dw véojh ghw xqghuoljjhqgh dnwly/ vrp ndq yéuh hq
dnwlh/ hq reoljdwlrq/ hoohu oljqhqgh1 Phg hq sulvnhuqh 6| vrp l +5<, hu sulvhq
wlo wlg | sè hq fdoo rswlrq vnuhyhw sè hq dnwlh/ ghu kdu nxuv 7A sè xgoûevgdwrhq
A : |c dowvè jlyhw yhg � ' .|

�
6A

6|
4@ i7A �gc fj

�
�

Eodfn rj Vfkrohv +4<:6, rj Phuwrq +4<:6e, dqwdjhu/ dw dnwlhnxuvhq iûojhu
hq jhrphwulvn Eurzqvn ehyéjhovh +66,/ rj euxjhu hw duelwudjhdujxphqw wlo dw
xgohgh hw vshfldowloiéogh di ghqqh rswlrqvsulvirupho/ nhqgw vrp Eodfn0Vfkrohv
irupohq/

�E7c |c Acgc os c j� ' 7xE5�� e3EA3|�osgxE5 � j
s
A � |� c +79,

kyru x hu vwdqgdug qrupdoirugholqjhq rj 5 ' E*L}E7|*g� n EA � |�Eos n
j2*2��*j

s
A � |�

Phg gdwd 7�c � � � c 7A rj ��c � � � c �A ndq pdq suûyh dw euxjh Eodfn0Vfkrohv
irupohq l kyhu shulrgh1 Ghq hqhvwh xnhqgwh sdudphwhu hu dnwlhdindvwvyrodwlol0
whwhq/ j1 Ghq lpsolflwwh yrodwlolwhw j�| hu gh�qhuhw vrp ghq yéugl/ ghu vlnuhu/
dw oljqlqjhq �| ' �E7|c |c Acgc os|c j

�
|� hu rsi|ogw/ gyv1 dw whrulhq vwhpphu

ryhuhqv phg gdwd1 Kylv pdq kdu  huh rswlrqhu �|c�c � � � c �|c? wlo wlg |/ dg0
vnlow yhg iruvnhooljh diwdohnxuvhu g�c � � � cg?c ndq j�| �qghv l ghq lnnh0olqhéuh
uhjuhvvlrq

�|c� ' �
�
7|c |c Acg�c os|c j

�
|

�
n 0�c +7:,

ghu hyw1 ndq yéjwhv phg kdqghovyroxphq/ vh Gd| rj Ohzlv/ 4<;;1
Kylv whrulhq kroghu/ vnxooh j�| yéuh pdunhghwv exg wlo wlg | sè yrodwlolwhwhq

ryhu rswlrqhqv oûehwlg1 Lplgohuwlg kdu  huh l olwwhudwxuhq/ vshflhow Fdqlqd
rj Iljohzvnl +4<<6,/ ixqghw dw ghq lpsolflwwh yrodwlolwhw lnnh hu qrjhw jrgw
iruhfdvw iru ghq idnwlvn uhdolvhuhgh dindvwvyrodwlolwhw ryhu ghq sèjéoghqgh
shulrgh/ pèow yhg vdpsoh vwdqgdugdiyljhovhq j�| 1 Dqdo|vhuqh hu grj ehkéiwhw
phg iruvnhooljh ûnrqrphwulvnh sureohphu/ vshflhow ryhuodsshqgh gdwd rj nruwh
wlgvuénnhu1 Fkulvwhqvhq rj Sudekdod +4<<;, vwxghuhu uhjuhvvlrqhq

j�| ' @n Kj�| n Sj�|3� n "| c +7;,

rj vhu sè hq odqj wlgvuénnh di lnnh0ryhuodsshqgh gdwd1 Uhvxowdwhw hu l ryhu0
hqvvwhpphovh phg whrulhq/ qhpolj dw @ ' f/ K ' � rj S ' f/ lghw grj K 	 � iûu
rnwrehunudnnhw l 4<;:1 Uxelqvwhlq +4<<7, kdu rjvè iru shulrghq hiwhu ghwwh
nudn ixqghw gh vèndogwh Vplo0h�hnwhu/ kyru yrodwlolwhwhq v|qhv vwûuvw iru gh
odyh diwdohnxuvhu1
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817 Yrodwlolwhw

Yrodwlolwhw hu hq fhqwudo vwûuuhovh l pdqjh �qdqvlhooh vdpphqkéqjh1 Vèoh0
ghv ndq ghq v|vwhpdwlvnh ulvlnr hoohu cehwd*/ vrp hu vè dijûuhqgh iru sulv0
idvwvéwwhovhq l FDSP rj DSW prghoohuqh/ iruvwèv vrp hqnhowdnwlyhwv elgudj
wlo sruwhiûomhdindvwhwv yrodwlolwhw1 L reoljdwlrqvwloiéoghw hu yrodwlolwhwhq di fhq0
wudo ehw|gqlqj/ rj ghw hu l ghqqh glphqvlrq prghoohuqh riwh vûjhv xgylghw1
Ghwwh hu iru hnvhpsho wloiéoghw qèu pdq jèu iud FLU/ vh +76,/ wlo FNOV pr0
ghoohq/ vh +77,1 L KMP prghoohq +73074, hu yrodwlolwhwhq dowdijûuhqgh/ lghw
guliwhq l surfhvvhq hu hq ixqnwlrq di yrodwlolwhq1 Qrjhw wlovyduhqgh jûu vlj
jéoghqgh l rswlrqvwloiéoghw/ i1hnv1 lqgjèu plgghodindvwhw vohw lnnh l Eodfn0
Vfkrohv0irupohq/ +79, nxq dindvwhwv yrodwlolwhw/ rj l ghq hpslulvnh dqdo|vh
vdpphqoljqhv lpsolflw rj uhdolvhuhw yrodwlolwhw/ vh +7:,1 Ghw hu ghuiru yéug dw
nljjh hq hnvwud jdqj qhwrs sè yrodwlolwhwhq1

Vnûqw dindvwudwhuqh l vlj vhoy riwh nxq hu vydjw vhulhow nruuhohuhgh/ xgylvhu
ghq wlovyduhqgh wlgvuénnh di nydguhuhgh dindvwudwhu vwéun vhulho nruuhodwlrq1
Riwh vhv pdqjh kûmh yéuglhu di gh nydguhuhgh dindvwudwhu l wuén/ hiwhuixojw di
pdqjh odyh yéuglhu/ rj vè dwwhu kûmh1 Ghwwh iéqrphq ndq irunoduhv yhg kméos
di ehjuhehw dxwruhjuhvvly ehwlqjhw khwhurvnhgdvwlflwhw1

Hq dxwruhjuhvvly ehwlqjhw khwhurvnhgdvwlflwhwvprgho di rughq R/ rjvè ndo0
ghw hq DUFK+R,0prgho/ vh Hqjoh +4<;5,/ hu jlyhw yhg

o| ' >n
t
�|"| � +7<,

Khu hu o| dindvwuénnhq phg plgghodindvw >/ phqv "| hu hq vhulhow xnruuhohuhw
vwûm/ rj �| lqglnhuhu surfhvvhq iru gh ehwlqjhgh yduldqvhu/

�| ' kf n k��
2
|3� n � � �n kR�

2
|3R c +83,

kyru �| ' o|�> hu dindvwuhvlgxdohw1 L ghqqh vshfl�ndwlrq ehvwhpphv qlyhdxhw
iru yrodwlolwhwhq di gh vhqhvwh R nydguhuhgh uhvlgxdohu1

Ghu jéoghu rjvè/ dw kylv o| iûojhu hq DUFK+R,0prgho/ iûojhu uénnhq di
nydguhuhgh uhvlgxdohu hq DU+R,0prgho1 Eroohuvohy +4<;9, lqgiûuhu xgylghovhq
kyru �2| iûojhu hq DUPD0prgho1 Ghwwh uhvxowhuhu l hq jhqhudolvhuhw DUFK
hoohu JDUFK0prgho1 Yduldqvhuqh l JDUFK+Rc ^,0prghoohq rsiûuhu vlj vrp

�| ' Bf n B��|3� n � � � n BR�|3R n k��
2
|3� n � � �n k^�

2
|3^ � +84,

Eègh DUFK0 rj JDUFK0prghoohu hu vwdwlrqéuh/ kylv sdudphwuhqh hu srvl0
wlyh rj vxpphq di ghp dooh/ xqgwdjhq ghq iûuvwh/ hu plqguh hqg hhq1 Kylv
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ghqqh vxp hu hhq/ ièv ghq lqwhjuhuhgh JDUFK hoohu LJDUFK0prgho/ Hqjoh
rj Eroohuvohy +4<;9,1

Kylv pdq dqwdjhu/ dw "| hu vwdqgdug qrupdoirughow/ jhqqhpiûuhv pd{l0
pxp olnholkrrg hvwlpdwlrq yhg iru kyhuw dindvw o| dw lqgvéwwh �| iru yduldqvhq
l ghq végydqoljh Jdxvvlvnh olnholkrrg ixqnwlrq1 Hw whvw iru/ kyruylgw ehwlq0
jhw khwhurvnhgdvwlflwhw ryhukryhghw hu yljwljw l gh jlyqh gdwd/ ndq edvhuhv
sè vljql�ndqvhq l hq uhjuhvvlrq di gh nydguhuhgh uhvlgxdohu sè hjqh odjjhgh
yéuglhu/ lqno1 hw nrqvwdqwohg1

Xgryhu JDUFK hu ghu pdqjh dqguh yduldwlrqhu ryhu DUFK0whpdhw1
Hqjoh/ Ololhq dqg Urelqv +4<;:, néghu ghq ehwlqjhgh khwhurvnhgdvwlflwhw phuh
vdpphq phg �qdqvlhulqjvwhrul yhg dw wloodgh dw yrodwlolwhwhq lqgjèu l plg0
ghodindvwhw1 Ghuhv DUFK lq Phdq hoohu DUFK0P0prgho iuhpnrpphu yhg dw
jdqjh �| sè > l DUFK+R,0prghoohq ryhqiru1 Qhovrq +4<<4, ehwudjwhu hq h{sr0
qhqwlho JDUFK0prgho +HJDUFK,/ ghu wloodghu Eodfnv qlyhdx0h�hnw/ vh +68,/
lghw qhjdwlyh uhvlgxdohu/ rj ghuphg odyhuh nxuvhu/ ohghu wlo kûmhuh yrodwlolwhw
hqg srvlwlyh uhvlgxdohu1

Hq dqghq yduldwlrq hu dw wloodgh xhqgholj pdqjh odjv l JDUFK0oljqlqjhq/
vè pdq ièu �orqj phpru|� l yrodwlolwhwhuqh1 Ghwwh hu hpslulvn uhohydqw/ i1hnv1
vxpphuhu hvwlphuhgh JDUFK0sdudphwuh riwh wlo qévwhq hq1 Sè ghq dqghq
vlgh w|ghu gdwd sè/ dw vwûg l yrodwlolwhwhq gûu xg sè phjhw odqjw vljw1 Ghuiru
lqgiûuhu Edloolh/ Eroohuvohy rj Plnnhovhq +4<<9, hq Iudnwlrqho LJDUFK hoohu
ILJDUFK prgho vrp dowhuqdwly wlo LJDUFK1 Prghoohqv vlpsohvwh irup hu

�| ' Bf n B_ Eu� �
2
| c

kyru B_ qhwrs hu hw xhqgholjw sro|qrplxp l odj0rshudwruhq u/ sdudphwulvhuhw
yhg _ 5 dfc �o vrp

B_ Eu� ' _
"[
&'�

K E& � _�

K E�� _� K E& � ��
u& +85,

kyru K hu jdppd0ixqnwlrqhq1 Iru _ ' � ièv dwwhu LJDUFK/ phqv _ 5 Efc ��
wloodghu orqj phpru| rj grj phdq0uhyhuvlrq1

Kylv oljqlqjhq iru �| l +84, xgylghv phg hw vwûmohg ghu hu xdikéqjljw di
dow dqghw sè kûmuhvlghq/ iuhpnrpphu hq vwrndvwlvn yrodwlolwhwvprgho1

Ghw hu odqjw ydqvnholjhuh dw xgiûuh pd{lpxp olnholkrrg hoohu dqghq hvwl0
pdwlrq iru vwrndvwlvnh yrodwlolwhwvprghoohu hqg iru JDUFK0prghoohu1 Qru0
pdow ylo pdq vnxooh lqwhjuhuh vdpwoljh xrevhuyhuhgh yrodwlolwhwhu xg l olnhol0
krrg ixqnwlrqhq/ rj ghwwh uhvxowhuhu l hw A 0greehow lqwhjudo/ kyru A hu oéqj0
ghq di gdwdvhulhq1 Ghwwh hu xpxoljw l sudnvlv1 Qhovrq +4<<3, ylvhu grj dw

84



JDUFK0prghoohu hu jrgh dssurnvlpdwlrqhu wlo vwrndvwlvnh yrodwlolwhwvprgho0
ohu1 Ghu jéoghu vshflhow/ dw JDUFK0prghoohu xqghu ylvvh ehwlqjhovhu nrqyhu0
jhuhu wlo vwrndvwlvnh yrodwlolwhwvprghoohu qèu lqwhuydoohw phoohp revhuydwlr0
qhuqh eolyhu plqguh1 Ghuiru ndq pdq ndq l hq ylv xgvwuénqlqj vlpshowkhq
edvhuh dqdo|vhq sè JDUFK0prghoohu/ vshflhow iru kûmiuhnyhqwh gdwd1

818 Iuhpwlglj xgylnolqj l �qdqvlho ûnrqrphwul

Yl kdu nxq glvnxwhuhw hq euûngho di rpuèghw �qdqvlho ûnrqrphwul1 Ylvvh ihowhu/
yl lnnh kdu ehuûuw/ ndq phjhw yho eolyh yljwljh l iuhpwlghq1 Ghw ndq grj iruxg0
vhv/ dw phjhq q|xgylnolqj ylo yéuh gdwd0guhyhw1 Iru hnvhpsho hu rseorpvwulq0
jhq di plnurvwuxnwxu0dqdo|vhq/ kyru pdq ehwudjwhu ehw|gqlqjhq di irukrog
vrp dv|pphwulvn lqirupdwlrq/ olnylglwhw rj lqvwlwxwlrqhooh irukrog iru hqnhow0
kdqgohu/ hq nrqvhnyhqv di ghq iruehguhgh dgjdqj wlo kûmiuhnyhqwh gdwd/ rj ghu
hu lqjhq wylyo rp/ dw ghwwh hu hq xgylnolqj/ ghu ylo iruwvéwwh1 Pdq kdu wlgol0
jhuh vhw/ kyrugdq iuhpnrpvwhq di FUVS gdwd phg gdjolj rj odyhuh iuhnyhqv
ohgwh wlo ghq dqdo|vh di dnwlhu rj reoljdwlrqhu/ ghu hu glvnxwhuhw ryhqiru1 Iru
glvvh lqvwuxphqwhuv yhgnrpphqgh ndq ghu iruxgvhv hq vwdglj qéuphuh vdp0
phqnq|wqlqj di whrul rj hpslulvn phwrgh1 Ghw vdpph ylo vnh iru rswlrqhuqhv
yhgnrpphqgh/ rj khu eolyhu ghw vshflhow yljwljw dw xgylnoh wloiuhgvvwloohqgh
phwrghu iru lqnrpsohwwh pdunhghu/ i1hnv1 l vlwxdwlrqhu phg vwrndvwlvn yrod0
wlolwhw1 Hpslulvn dqdo|vh di dphulndqvnh rswlrqhu/ kyru ghu ndq kdqgohv wlo
diwdohnxuvhq rjvè iûu rswlrqhqv xgoûe/ rj rswlrqhu sè uhqwhvwuxnwxuhq hu dq0
guh yljwljh iruvnqlqjvuhwqlqjhu1 Hqgholj pè pdq lqghqiru ylunvrpkhghuqhv
�qdqvlhulqj rj lqyhvwhulqjvsodqoéjqlqj iruxgvh hq vwdglj ûjhw dqyhqghovh di
vslowhrul/ rj vshflhow hq xgylghovh di ghw hnvlvwhuhqgh prghodssdudw wlo dw
kèqgwhuh g|qdplvnh sureohphu/ iru hnvhpsho ylunvrpkhghuqhv xgméyqlqj di
xge|wwhehwdolqjhu ryhu wlg1

9 Odwhqwh vwuxnwxuprghoohu
L ghwwh divqlw ehkdqgohv prghoohu wlo dqdo|vh di vdpphqkéqjh phoohq odwhqwh
yduldeoh1 Vshflhow ylo gh vèndogwh Olqhdu Vwuxfwxudo Uhodwlrqvkls hoohu OLVUHO0
prghoohu eolyh glvnxwhuhw1

OLVUHO0prghoohuqhv irugho hu ghuhv vwruh jhqhudolwhw rj  hnvlelolwhw1 Oljh0
vrp gh doplqgholjh ûnrqrphwulvnh phwrghu èeqhu gh pxoljkhg iru dw ehwudjwh
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vlpxowdqh oljqlqjhu phg pdqjh hqgrjhqh yduldeoh/ phq ghuxgryhu wloodghu gh
rjvè pèohihmo l vèyho h{rjhqh vrp hqgrjhqh yduldeoh1 Vrp l idnwrudqdo|vhq/
ghu hu xgylnohw lqghq iru sv|nrphwulhq rj vrflrphwulhq/ wloodghu OLVUHO0
prghoohuqh pxowlsoh lqglndwruhu iru odwhqwh yduldeoh/ vdpw wlooljh hvwlpdwlrq
di uholdelolwhw rj ydolglwhw1 Ghuwlo nrpphu/ dw OLVUHO wloodghu phuh jhqhuhooh
pèohprghoohu hqg wudglwlrqho idnwrudqdo|vh/ rj dqdo|wlnhuhq kdu pxoljkhg iru
dw prghoohuh vwuxnwxuhooh vdpphqkéqjh phoohp gh odwhqwh yduldeoh1 OLVUHO0
prghoohuqh hu vèohghv hq v|qwhvh di surfhgxuhu/ ghu hu xgylnohw lqghq iru vèyho
ûnrqrphwulhq vrp sv|nrphwulhq rj vrflrphwulhq1 OLVUHO0prghoohuqh e|j0
jhu sè hq dqdo|vh di gdwdvéwwhwv nryduldqvvwuxnwxu1 Rpuèghwv rsulqgholjh
slrqhuhu/ ghu vwduwhgh ghuhv duehmgh l 93*huqh/ hu vyhqvnhuqh Nduo J1 Mùuhvnrj
rj Gdj Vùuerp vh Mùuhvnrj rj Vùuerp +4<;;/ 4<;</ 4<<6d/ e/ f,/ vdpw Ero0
ohq+4<;<, rj Eroohq rj Orqj+4<<6,1

914 Ghq jhqhuhooh OLVUHO0prgho

OLVUHO0prghoohq/ phg yduldeoh pèow l diyljhovhu iud jhqqhpvqlwwhw/ hu gh�0
qhuhw yhg iûojhqgh wuh oljqlqjhu=

Ghq vwuxnwxuhooh oljqlqjvprgho=

# ' �# n K1 n l +86,

Pèohprghoohq iru + G
+ ' \+# n " +87,

Pèohprghoohq iru % G
% ' \%1 n B +88,

# hu hq 6 yhnwru di odwhqwh hqgrjhqh yduldeoh/ 1 hq ? yhnwru di odwhqwh
hnvrjhqh yduldeoh/ l hq 6 yhnwru di ihmoohg l gh vwuxnwxuhooh uhodwlrqhu/ phqv
+ rj % hu R rj ^ yhnwruhu di lqglndwruhu iru # rj 1� " rj B hu R rj ^ yhnwruhu
di pèohihmo/ phqv �/ K/ \+ rj \% hu nrh!flhqwpdwulfhu

Ghw iruxgvéwwhv/ dw ghq iruyhqwhgh yéugl di dooh ihmoohg rj odwhqwh yduldeoh
hu olj phg qxo/ " hu xnruuhohuhw phg #c B hu xnruuhohuhw phg 1c l hu xnruuhohuhw
phg 1c rj l/ " rj B hu lqge|ughv xnruuhohuhgh1 Nrh!flhqwpdwulfhq� kdu qxoohu
sè gldjrqdohq di vhoylqgo|vhqgh juxqgh rj U � � vndo yéuh lnnh vlqjxoéu1
Prghoohqv nryduldqvpdwulfhu hu = �J� E1� ' xc �J� El� ' [c �J� E"� ' XM rj
�J� EB� ' XB�
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Hw vshfldowloiéogh di prghoohq hu hq vlpxowdq oljqlqjvprgho l gh revhuyh0
uhgh yduldeoh1 Ghqqh prgho iuhpnrpphu yhg dw véwwh

�

\+' U6c\% ' U?cXB '
f rj X" ' f� Ghuyhg éqguhv +86, wlo

+ ' �+ n K%n l +89,

OLVUHO0prghoohq ndq rjvè looxvwuhuhv l hw vwlgldjudp/ mi1 �jxu 4/ ghu ylvhu
hq prgho iru vdpphqkéqjhq phoohp judghq di lqgxvwuldolvhulqj rj srolwlvn
ghprnudwl l :8 xgylnolqjvodqgh1 Ghw hu hq sdqhoprgho phg wr odwhqwh hqgr0
jhqh yduldeoh/ srolwlvn ghprnudwl l 4<93 +#�, rj 4<98 +#2, rj hq odwhqw h{rjhq
yduldeho/ lqgxvwuldolvhulqjhq l 4<93 +1�,1 Lqgxvwuldolvhulqjhq hu pèow phg wuh
lqglndwruhu/ phghqv srolwlvn ghprnudwl iru 4<93 rj 4<98 kyhu hu pèow phg gh
vdpph �uh lqglndwruhu1 Ghq vwuxnwxuhooh oljqlqjvprgho vhv dw yéuh uhnxuvly1
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Iljxu�4=

Iljxu 41 Sdqhoprgho iru srolwlvn ghprnudwl rj lqgxvwuldolvhulqj iru xgyln0
olqjvodqgh/ 4<93 wlo 4<981

1� G lqgxvwuldolvhulqjhq l 4<93/ %� G EQS shu fdslwd 4<93/ %2 G hqhujliru0
euxj shu fdslwd 4<93/ %� G dqghohq di duehmgvvw|unhq l lqgxvwulhq 4<93/ #�c #2 G
srolwlvn ghprnudwl 4<93/ 4<98/ +�c +D G suhvvhiulkhg 4<93/ 4<98/ +2c +S G rssr0
vlwlrqviulkhg 4<93/ 4<98/ +�c +. G ydojv éuoljkhg 4<93/ 4<98/ +ec+H G ydojoryhqv
h�hnwlylwhw 4<93/ 4<981 Ehpéun dw +��+H G hu edvhuhw sè hnvshuwyxughulqjhu1

88



Pèohihmohqh iru ghq vdpph lqglndwru l 4<93 rj 4<98 wloodghv dw yéuh nru0
uhohuhgh1 Ghw vdpph jéoghu pèohihmohqh iru lqglndwruhu/ ghu e|jjhu sè yxu0
ghulqjhu iud ghq vdpph grpphu= E+2c +e� rj E+Sc +H� �

L ghqqh OLVUHO0prgho vhv ghw/ dw kyhu odwhqw yduldeho kdu hq b0yéugl/
ghu hu idvwvdw wlo 41 Ghw ehw|ghu/ dw ghq odwhqwh yduldeho rj ghq wlokûuhqgh
revhuyhuhgh yduldeho kdu vdpph vndohulqj1

Yl ylo qx vh sè OLVUHO0prghoohqv nryduldqvvwuxnwxu1

Ehwudjw ERn ^�� � yhnwruhq

#
+
%

$
di revhuyhuhgh yduldeoh1 Ghqv nrydul0

dqvpdwul{
S

di rughq ERn ^�� ERn ^� ndq vnulyhv[
'

[
Ew� +8:,

kyru
S

hu hq ixqnwlrq di dooh prghoohqv sdudphwuh/ vdpphqidwwhw l yhnwruhq
w�

S
Ew� ndoghv ghq lpsolfhuhgh nryduldqvpdwul{1

Lghqwl�ndwlrqvsureohphw uhodwhuhu vlj wlo/ kyruylgw ghw hu pxoljw dw �qgh
oûvqlqjhu iru w vrp ixqnwlrq di hohphqwhuqh ij��j l

S
� Ghu �qghv hq odqj

uénnh uhjohu iru nrqwuro di prghoohqv lghqwl�ndwlrq/ uhjohu/ vrp hu ghoylv
nhqgwh iud vlpxowdqh oljqlqjvprghoohu1 Xqghuvûjhovh di ghq jhqhuhooh prghov
lghqwl�ndwlrq iruhjèu l wr wulq1 Iûuvw nrqwuroohuhv dooh pèohprghoohu xqghu ìw1
Hu gh lghqwl�fhuhw/ ndq ghq vwuxnwxuhooh prgho nrqwuroohuhv phg uhjohuqh iru
lghqwl�ndwlrq di vlpxowdqh oljqlqjvprghoohu1 Ghq phvw vlpsoh uhjho o|ghu vrp
iûojhu= Odg dqwdoohw di xnhqgwh sdudphwuh l w yéuh �1 Hq qûgyhqglj ehwlqjhovh
iru lghqwl�ndwlrq hu vèohghv

� � ERn ^ n ��ERn ^�*2 +8;,

915 Hvwlpdwlrq

Gd srsxodwlrqvnryduldqvpdwulfhq
S

qrupdow hu xnhqgw/ ehq|wwhv l vwhghw ghq
wlovyduhqgh vwlnsuûyhnryduldqvpdwul{ 7/ ghu hu ehuhjqhw xg iud hq wloiéoglj
vwlnsuûyh sè � revhuydwlrqhu1

Hvwlpdwlrqhq iruhjèu l sulqflsshw sè ghq pègh/ dw hvwlpdwhw ew ehvwhpphv
vèohghv/ dw hq nulwhulh0 hoohu �w0ixqnwlrq/ 8 / vrp pèohu diyljhovhq phoohp 7 rjS
Ew� plqlphuhv1 Ghq �wwhgh nryduldqvpdwul{ ehwhjqhv fS '

S�ew� � Qrupdow
gh�qhuhv 8 vèohghv/ dw 8 Ew� hu hq vndodu/ dw 8 Ew� � f/ 8 Ew� ' f / 7 '

S
Ew�

rj dw 8 Ew� hu nrqwlqxhuw1
Plqlphulqj di �wixqnwlrqhu phg glvvh hjhqvndehu iûuhu wlo nrqvlvwhqwh hvwl0

pdwhu iru w� 8 *v xgvhhqgh dikéqjhu qdwxuoljylv di hvwlpdwlrqvphwrghq1
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L sudnvlv ehq|wwhv Xyhmhw Plqgvwh Nydgudwhuv Phwrgh/ XOV/ Jhqhudolvhuhw
Plqgvwh Nydgudwhuv phwrgh/ JOV/ hoohu Pd{lpxp olnholkrrg phwrghq/ PO/
ghu dooh hu vshfldowloiéogh di ghq Jhqhudolvhuhgh Yhmhgh Plqgvwh Nydgudwhuv
Phwrgh/ ZOV1

ZOV phwrghqv �w0ixqnwlrq hu gh�qhuhw yhg

8`u7 ' Er� jEw���`3�Er� jEw�� +8<,

kyru r hu hq yhnwru di gh & ' ERn ^n��ERn ^�*2 lnnh uhgxqgdqwh hohphqwhu l
7 rj jEw� ghq wlovyduhqgh yhnwru iud

S
Ew�/ rjvè di rughq &1`3� hu hq srvlwly

gh�qlw yéjwpdwul{1 Iru dw rsqè dv|pswrwlvn h!flhqv yéojhv hohphqwhuqh l`
vrp nrqvlvwhqwh hvwlpdwhu di gh wlovyduhqgh nryduldqvhu phoohp nryduldqvhuqh
l 71 ` ndq riwh phg irugho hvwlphuhv yhg kméos di errwvwudsphwrghq1

L pdqjh vdpixqgvylghqvndeholjh xqghuvûjhovhu lqgjèu ghu ruglqdow vnd0
ohuhgh yduldeoh1 L ghq vodjv wloiéogh hvwlphuhv ghu hq vèndogw sro|nrulvn nru0
uhodwlrqvpdwul{/ vrp vè hu lqsxw wlo OLVUHO0prghoohq1 Ghw dqwdjhv/ dw ghu
edj kyhuw sdu di ruglqdow vndohuhgh yduldeoh oljjhu hw sdu di odwhqwh nrqwlqx0
huwh yduldeoh/ ghu hu wrglphqvlrqdow qrupdoirughow1 Sè edvlv di gh wr ruglqdoh
yduldeohv wrglphqvlrqdoh dqwdovwdeho hvwlphuhv nruuhodwlrqhq phoohp gh wr
odwhqwh yduldeoh yhg Pd{lpxp Olnholkrrg1 Ghqqh nruuhodwlrq ndoghv ghq sr0
o|nrulvnh nruuhodwlrq1 Phoohp wr nrqwlqxhuwh yduldeoh hvwlphuhv hq végydqolj
Shduvrq nruuhodwlrqvnrh!flhqw rj iru sdu di yduldeoh/ kyru ghq hqh hu ruglqdo
rj ghq dqghq nrqwlqxhuw/ hvwlphuhv hq vèndogw sro|vhuldo nruuhodwlrq1 Gd ghw
rjvè hu pxoljw dw xguhjqh ghq dv|pswrwlvnh nryduldqvpdwul{ iru ghq vèohghv
iuhpeudjwh nruuhodwlrqvpdwul{/ hu hq dv|pswrwlvn irugholqjviul ehgvwh ZOV
hvwlpdwru pxolj vhoy l prghoohu phg ruglqdow vndohuhgh yduldeoh1

916 Whvw rj jrrgqhvv ri �w

Ghq juxqgoéjjhqgh k|srwhvh

Mf G
[

'
[

Ew�

ndq whvwhv yhg hw olnholkrrg udwlr whvw1 Khu ehq|wwhv/ dw E� � ��8
k
7c

S�ew�l
xqghu Mf hu �20irughow phg ERn ^ n ��ERn ^�*2� � iulkhgvjudghu1

Wlo yxughulqj di ghq hvwlphuhgh prgho ehq|wwhv hq odqj uénnh jrrgqhvv
ri �w pèo/ vrp e|jjhu sè ghqqh �20vwûuuhovh rj dqwdoohw di iulkhgvjudghu1
Qrjoh pèo hu di ghq uhodwlyh w|sh/ lghw gh iruxghq ghq hvwlphuhgh prghov
hjhq �20yéugl rj iulkhgvjudgvdqwdo rjvè ehq|wwhu gh wlovyduhqgh vwûuuhovhu
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iru hq edvholqhprgho/ i1hnv1 hq xdikéqjljkhgvprgho/ gyv1 hq prgho/ kyruS
'

S
Ew� hu gldjrqdo1 Uhvlgxdohuqh/ vrp hu hohphqwhu l 7 �S�ew�/ euxjhv

rjvè wlo yxughulqj di ghq hvwlphuhgh prgho1
Ghu ndq rsvwloohv glyhuvh OU/ Zdog rj OP whvwv iru qhvwhgh prghoohu1 L

ghqqh iruelqghovh hu ghw yéug dw qéyqh ghw vèndogwh prgl�ndwlrqvlqgh{/ vrp
hu hw OP whvw phg ìq iulkhgvjudg1 Ghw dqjlyhu/ kyru phjhw �2 iru hq prgho
uhgxfhuhv/ kylv hq �{hg sdudphwhu véwwhv iul wlo hvwlpdwlrq/ rj ndq ghuiru yéuh
hw uhgvnde yhg prgl�ndwlrq di prghoohq1 Dooh whvwv dqjèhqgh nrh!flhqwhu/
vrp nhqghv iud uhjuhvvlrqvdqdo|vh/ ndq euxjhv l OLVUHO0prghoohq1 Grj hu
ghu khu wdoh rp dv|pswrwlvnh whvwv/ gyv1 �2 rj qrupdoirugholqjvwhvw/ vh divqlw
51

Yhg vdpphqoljqlqj di iruvnhooljh prghoohu/ khuxqghu prghoohu ghu lnnh hu
qhvwhgh/ hu ghw véughohv khqvljwvpévvljw dw ehq|wwh nu|gvydolghulqjvwhnqln0
nhq1 Ghq nuéyhu/ dw vwlnsuûyhq hu vè vwru/ dw pdq wloiéogljw ndq vsolwwh ghq
l wr kdoyghoh rj vè hvwlphuh prghoohuqh sè edvlv di ghq hqh kdoygho/ hvwlpd0
wlrqvvwlnsuûyhq1 Yhg dw vdpphqoljqh gh lpsolfhuhgh nryduldqvpdwulfhu iru gh
iruvnhooljh hvwlphuhgh prghoohu phg nryduldqvpdwulfhq l ydolghulqjvvwlnsuûyhq
ndq pdq �qgh iuhp wlo ghq prgho/ ghu ehgvw ndq uhsurgxfhuh nryduldqvpd0
wulfhq l hq q| wloiéoglj vwlnsuûyh/ Eurzqh ) Fxghfn +4<;<,/ xghq dw pdq
nrpphu wlo dw yéojh hq prgho/ ghu ryhu�wwhu gdwd1

917 Glvnxvvlrq

Di ghq irudqvwèhqgh jhqqhpjdqj vnxooh ghw jhuqh iuhpjè/ dw OLVUHO0prghoohuqh
hu jhqhuhooh rj vèohghv yhohjqhgh wlo ehvnulyhovh di gdwd l pdqjh iruvnhooljh vl0
wxdwlrqhu1 Ghw hu lplgohuwlg phjhw yljwljw/ dw ghu lqghq iru ghw sèjéoghqgh
idjrpuègh sè irukèqg hu rsvwloohw hq yhoxqghue|jjhw whrul/ lqghq pdq iruvûjhu
dw hvwlphuh hq OLVUHO0prgho1 Hw h{fhoohqw vwdwlvwlvn �w iru hq vydjw whruhwlvn
ixqghuhw prgho hu qdwxuoljylv lnnh phjhw yéug1

Kydg hu vè xohpshuqh yhg glvvh phwrghuB Khu pè pdq iûuvw rj iuhp0
phvw dqiûuh nudyhw wlo vwlnsuûyhvwûuuhovhq1 L vpè vlpsoh prghoohu vndo pdq
qrupdow rs sè fd1433 revhuydwlrqhu/ rj nudyhw yrnvhu ohw wlo  huh kxqguhgh/
qèu dqwdoohw di yduldeoh yrnvhu1 Vshflhow nuéyhu ZOV0phwrghq phjhw vwruh
vwlnsuûyhu/ iru dw imhugh rughqv0prphqwhuqh/ ghu hu qûgyhqgljh iru ehvwhp0
phovhq di hohphqwhuqh l ` ndq ehuhjqhv phg wlovwuénnholj qûmdjwljkhg1 Khu
ndq grj errvwudsphwrghq yéuh hq kméos/ vh divqlw 51 Hq dqghq xohpsh/ vrp
lplgohuwlg hu hq iûojh di vhoyh lghhq rp hq vwuxnwxuho oljqlqjvprgho lqgh0
kroghqgh odwhqwh yduldeoh/ hu/ dw pdq mr lnnh ndq ehuhjqh �wwhgh yéuglhu rj
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uhvlgxdohu iru hqnhowrevhuydwlrqhu/ vrp ghw hu qrupdow l uhjuhvvlrqvdqdo|vhq1
Ghw vwdwlvwlvnh jrrgqhvv ri �w e|jjhu ghuiru dohqh sè uhvlgxdohuqh gh�qhuhw
vrp iruvnhoohq phoohp hohphqwhuqh l nryduldqvpdwulfhq 7 rj ghq lpsolfhuhgh
nryduldqvpdwul{

S�ew� � Ghw hu hq vwru irugho/ dw ZOV phwrghq qx hu wlo
uègljkhg/ phq nudyhw wlo frpsxwhundsdflwhw yrnvhu l ghqqh iruelqghovh nudi0
wljw1 Dqwdj i1hnv1 dw pdq l hw gdwdvéw kdu 53 revhuyhuhgh yduldeoh1 Vè kdu
ghq dv|pswrwlvnh nryduldqvpdwul{ ` / 54 jdqjh 53 uénnhu rj vûmohu hoohu
ldow 55488 iruvnhooljh hohphqwhu/ vrp nuéyhu ehuhjqlqj/ lqghq ghq hjhqwoljh
OLVUHO0hvwlpdwlrq ndq ehj|qgh1

918 Iuhpwlglj xgylnolqj l odwhqwh vwuxnwxu prghoohu

OLVUHO0prghoohuqh kdu hiwhukèqghq vwru vxffhv l  huh guliwvûnrqrplvnh dqyhq0
ghovhu1 I1hnv1 hu hq OLVUHO0prgho wlo irunodulqj di vhuylfhnydolwhw l edqnhu rj
sè nrppxqdonrqwruhu phg yduldeohqh ghohjdwlrq/ xdikéqjljkhg/ LW0vxssruw/
xggdqqhovh rj prwlydwlrq dqyhqgw di Qlhovhq rj Kûvw +4<<:,1 Ghw iruyhqwhv
dw ghqqh xgylnolqj iruwvéwwhu rj dw dqyhqghvohvrpuèghw xgylghv wlo dqguh
rpuèghu di ûnrqrplhq/ vrp i1hnv sxeolf fkrlfh1

: Olwwhudwxukhqylvqlqjhu
W1 Dphpl|d/ 4<;81 Dgydqfhg Hfrqrphwulfv/ Kduydug Xqlyhuvlw| Suhvv/ Er0
vwrq1

Dqghuvrq/ K1P1 rj I1 Ydklg/ 4<<;1 �Whvwlqj Pxowlsoh Htxdwlrq V|vwhpv
iru Frpprq Qrqolqhdu Frpsrqhqwv�1 Mrxuqdo ri Hfrqrphwulfv/ ;7/ 40691

Edloolh/ U1W1/ W1 Eroohuvohy rj K1R1Plnnhovhq/ 4<<91� Iudfwlrqdoo| Lqwh0
judwhg Jhqhudol}hg Dxwruhjuhvvlyh Frqglwlrqdo Khwhurvnhgdvwlflw|�1 Mrxuqdo
ri Hfrqrphwulfv/ :7/ 60641

Edowdjl/ E1 K1/ 4<<81 Hfrqrphwulf Dqdo|vlv ri Sdqho Gdwd1 Mrkq Zloh| )
Vrqv1Qhz \run

Edqhumhh/ D1/ M1 Grodgr/ M1 Z1 Jdoeudlwk/ rj G1 Khqgu|/ 4<<61Fr0lqwhjudwlrq/
Huuru0fruuhfwlrq/ dqg wkh Hfrqrphwulf Dqdo|vlv ri Qrq0vwdwlrqdu| Gdwd1 R{0
irug Xqlyhuvlw| Suhvv/ R{irug1

Eduqgru�0Qlhovhq/ R1H1 dqg G1U1 Fr{/ 4<;<1 Dv|pswrwlf Whfkqltxhv iru
Xvh lq Vwdwlvwlfv1 Fkdspdq dqg Kdoo/ Orqgrq1

Emùun/ W1/ E1M1 Fkulvwhqvhq/ rj D1 Jrpedql/ 4<<;1 �Vrph Frqwuro Wkh0
ruhwlf Dvshfwv ri Lqwhuhvw Udwh Wkhru|�1 Lqvxudqfh/ Pdwkhpdwlfv/ dqg Hfr0
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qrplfv/ iruwkfrplqj1
Eodfn/ I1/ 4<:91 �Vwxglhv ri Vwrfn Sulfh Yrodwlolw| Fkdqjhv�1 Surfhhglqjv

ri wkh 4<:9 Phhwlqjv ri wkh Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv Vhfwlrq/ Dph0
ulfdq Vwdwlvwlfdo Dvvrfldwlrq/ 4::04;41

Eodfn/ I1/ rj P1 Vfkrohv/ 4<:61 �Wkh Sulflqj ri Rswlrqv dqg Frusrudwh
Oldelolwlhv�1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;4/ 96:09871

Eroohq/ N1D1/ 4<;<1 Vwuxfwxudo Htxdwlrqv zlwk Odwhqw Yduldeohv1 MrkqZloh|
dqg Vrqv/ Qhz \run1

Eroohq/ N1D1 rj Orqj/ M1V1 +hgv1,/ 4<<61 Whvwlqj Vwuxfwxudo Htxdwlrq Pr0
ghov1 Vdjh Sxeolfdwlrqv/ Qhz \run

Eroohuvohy/ W1/ 4<;91 �Jhqhudol}hg Dxwruhjuhvvlyh Frqglwlrqdo Khwhurvnh0
gdvwlflw|�1 Mrxuqdo ri Hfrqrphwulfv/ 64/ 63:065:1

Er{/ J1H1S1 rj J1P1 Mhqnlqv/ 4<:31 Wlph Vhulhv Dqdo|vlv/ Iruhfdvwlqj rj
Frqwuro1 Kroghq0gd|/ Vdq Iudqflvfr1

Eurfn/ Z1D1/ Z1G Ghfkhuw/ rj M10D1 Vfkhlqnpdq/ 4<;<1 D Whvw iru Lq0
ghshqghqfh Edvhg rq wkh Fruuhodwlrq Glphqvlrq1 VVUL Zrunlqj Sdshu Qr1
;:35 /Ghsw1 ri Hfrqrplfv/ Xqlyhuvlw| ri Zlvfrqvlq1

Eurzq/ V1/ rj S1 G|eylj/ 4<;91 �Wkh Hpslulfdo Lpsolfdwlrqv ri wkh Fr{/
Lqjhuvroo/dqg Urvv Wkhru| ri wkh Whup Vwuxfwxuh ri Lqwhuhvw Udwhv�1 Mrxuqdo
ri Ilqdqfh/ 74/ 94:09651

Eurzqh/ P1Z1 ) Fxghfn/ U1/ 4<;<1 �Vlqjoh Vdpsoh Furvv0Ydolgdwlrq Lq0
glfhv iru Fryduldqfh Vwuxfwxuhv�1Pxowlyduldwh Ehkdylrxudo Uhvhdufk/ 57/ 7780
7881

Fdpsehoo/ M1/rj U1 Vkloohu/ 4<;:1 �Frlqwhjudwlrq dqg Whvwv ri Suhvhqw
Ydoxh Prghov�1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ <8/ 4395043;:1

Fdqlqd/ O1/ rj V1 Iljohzvnl/ 4<<61 �Wkh Lqirupdwlrqdo Frqwhqw ri Lpsolhg
Yrodwlolw|�1 Uhylhz ri Ilqdqfldo Vwxglhv/ 9/ 98<09;41

Fkdq/ O1/ J1 Nduro|l/ I1 Orqjvwd� rj D1 Vdqghuv/ 4<<51 �Dq Hpslulfdo
Frpsdulvrq ri Dowhuqdwlyh Prghov ri wkh Vkruw0Whup Lqwhuhvw Udwh�1 Mrxuqdo
ri Ilqdqfh/ 7:/ 453<0455:1

Fkhq/ Q1U1/ U1 Uroo rj V1 Urvv/ 4<;91 �Hfrqrplf Irufhv dqg wkh Vwrfn
Pdunhw�1 Mrxuqdo ri Exvlqhvv/ 8</ 6;607361

Fkulvwhqvhq/ E1M1/ 4<<71 �H!flhqf| Jdlqv lq Ehwd0Sulflqj Prghov�1 Pdw0
khpdwlfdo Ilqdqfh/ 71 47604871

Fkulvwhqvhq/ E1M1/ rj Q1U1 Sudekdod1 4<<;1 �Wkh Uhodwlrq Ehwzhhq Lp0
solhgdqg Uhdol}hg Yrodwlolw|�1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ iruwkfrplqj1

Fr{/ M1/ M1 Lqjhuvroo/ rj V1 Urvv/ 4<;81 �D Wkhru| ri wkh Whup Vwuxfwxuh
ri Lqwhuhvw Udwhv�1 Hfrqrphwulfd/ 86/ 6;8073;1
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Gdylgvrq/ U1 rj M1 PdfNlqqrq/ 4<;71 �Frqyhqlhqw Whvwv iru Surelw dqg
Orjlw Prghov�1 Mrxuqdo ri Hfrqrphwulfv/ 58/ 57405951

Gdylgvrq/ U1 rj M1J PfNlqqrq/ 4<<61 Hvwlpdwlrq dqg Lqihuhqfh lq Hfr0
qrphwulfv1 R{irug Xqlyhuvlw| Suhvv/ R{irug1

Gd|/ W1 rj F1 Ohzlv/ 4<;;1 �Wkh Ehkdylru ri wkh Yrodwlolw| Lpsolflw lq
Rswlrq Sulfhv�1 Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 66/ 43604551

Ghylqh/ Wkhuhvd M1 rj Qlfkrodv P1 Nlhihu/ 4<<41 Hpslulfdo Oderu Hfrqr0
plfv= wkh Vhdufk Dssurdfk1 R{irug Xqlyhuvlw| Suhvv/ R{irug1

Glfnh|/ G1 D1/ rj Z1 D1 Ixoohu/ 4<:<1 �Glvwulexwlrq ri wkh Hvwlpdwruv iru
Dxwruhjuhvvlyh Wlph Vhulhv zlwk d Xqlw Urrw�1 Mrxuqdo ri Dphulfdq Vwdwl0
vwlfdo Dvvrfldwlrq/ :7/ 75:07641

Glfnh|/ G1D1/ G1S1 Kdv}d/ rj Z1D1 Ixoohu/ 4<;71 �Whvwlqj iru Xqlw Urrwv
lq Vhdvrqdo Wlph Vhulhv�1 Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/
:9/ 68809:1

Hoolrww/ J1/ W1M1 Urwkhqehuj/ rj M1K1 Vwrfn/ 4<<91 �H!flhqw Whvwv iru dq
Dxwruhjuhvvlyh Xqlw Urrw�1 Hfrqrphwulfd/ 97/ ;46069

Hqjoh/ U1/ 4<;51 �Dxwruhjuhvvlyh Frqglwlrqdo Khwhurvnhgdvwlflw| zlwk Hvwl0
pdwhv ri wkh Yduldqfh ri XN Lq dwlrq�1 Hfrqrphwulfd/ 83/ <;:0433;1

Hqjoh/ U1I1 rj W1 Eroohuvohy/ 4<;91 �Prgholqj wkh Shuvlvwhqfh ri Frqgl0
wlrqdo Yduldqfhv�1 Hfrqrphwulf Uhylhzv/ 8/ 40831

Hqjoh/ U1/ G1 Ololhq/ rj U1 Urelqv/ 4<;:1 �Hvwlpdwlqj Wlph0Ydu|lqj Ulvn
Suhpld lq wkh Whup Vwuxfwxuh= Wkh DUFK0P Prgho�1 Hfrqrphwulfd/ 88/
6<4073:1

Hqjoh/ U1 I1/ rj F1Z1M1 Judqjhu/ 4<;:1�Fr0lqwhjudwlrq dqg Huuru Fru0
uhfwlrq= Uhsuhvhqwdwlrq/ Hvwlpdwlrq dqg Whvwlqj�1 Hfrqrphwulfd/ 88/ 5/ 5840
5:91

Hqjoh/ U1 I1/ G1I1 Khqgu|/ rj M1I1 Ulfkdug/ 4<;61 �H{rjhqhlw|�1 Hfrqr0
phwulfd/ 84/ 5::06371

Hqjoh/ U1I/ rj V1 K|oohehuj/ 4<<91 �Frpprq Vhdvrqdo Ihdwxuhv= Joredo
Xqhpsor|phqw�1 R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv/ 8;/ 94809631

Hqjoh/ U1I1 rj V1 Nr}lfnl/ 4<<61 �Whvwlqj iru Frpprq Ihdwxuhv�1 Mrxuqdo
ri Exvlqhvv dqg Hfrqrplfv Vwdwlvwlfv/ 44/ 69<06;31

Hsvwhlq/ O1 rj V1 ]lq/ 4<;<1 �Vxevwlwxwlrq/ Ulvn Dyhuvlrq/ dqg wkh Whp0
srudo Ehkdylru ri Frqvxpswlrq dqg Dvvhw Uhwxuqv= D Wkhruhwlfdo Iudphzru0
n�1 Hfrqrphwulfd/ 8:/ <6:0<9;1

Hulfvvrq/ Q1U1/ G1I1 Khqgu|/ rj N1P1 Suhvwzlfk/ 4<<:1� Wkh XN Ghpdqg
iru Eurdg Prqh| ryhu wkh Orqj Uxq�1 Iruwkfrplqj Vfdqglqdyldq Mrxuqdo ri
Hfrqrplfv1
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Ixoohu/ Z1 D/ 4<:91 Lqwurgxfwlrq wr Vwdwlvwlfdo Wlph Vhulhv1 Mrkq Zloh|
dqg Vrqv/ Qhz \run/1

Jleerqv/ P1/ V1 Urvv/ rj M1 Vkdqnhq/ 4<;<1�D Whvw ri wkh H!flhqf| ri d
Jlyhq Sruwirolr�1 Hfrqrphwulfd/ 8:/ 4454044851

Jrq}dor/ M1 rj F1Z1M1 Judqjhu/ 4<<81 �Hvwlpdwlrq ri Frpprq Orqj0
Phpru| Frpsrqhqwv lq Frlqwhjudwhg V|vwhpv�1 Mrxuqdo ri Exvlqhvv dqg
Hfrqrplf Vwdwlvwlfv/ 46/41 5:0681

Jrxulhurx{/ F1 rj D1Prqiruw/ 4<<81 Vwdwlvwlfv dqg Hfrqrphwulf Prghov/
Yroxph LL1 Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1

Judqjhu/ F1Z1M1/ 4<;61 �Frlqwhjudwhg Yduldeohv dqg Huuru Fruuhfwlrq
Prghov�1 Glvfxvvlrq sdshu/ XFVG1

Judqjhu/ F1Z1M1 rj S1 Qhzerog/ 4<;91 Iruhfdvwlqj Hfrqrplf Wlph Vhulhv/
5qg hg1/ Dfdghplf Suhvv/ Ruodqgr1

Judqjhu/ F1Z1M1/ rj Q1 Kdoguxs/ 4<<:1 �Vhsdudwlrq lq Frlqwhjudwhg V|0
vwhpvdqg Shuvlvwhqw0whpsrudu| Ghfrpsrvlwlrqv�1 R{irug Exoohwlq ri Hfrqr0
plfv dqg Vwdwlvwlfv/ 8</ 77<07971

Judqjhu/ F1 Z1 M1/ rj W1 Ohh/ 4<;<1 �Lqyhvwljdwlrq ri Surgxfwlrq/ Vdohv
dqg Lqyhqwru| Uhodwlrqv Xvlqj Pxowlfrlqwhjudwlrq dqg Qrq0v|pphwulf Huuru
Fruuhfwlrq Prghov�1 Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 7 +vxssohphqw,/ 4780
48<1

Judqjhu/ F1 Z1 M1/ rj S1 Qhzerog/ 4<:71 �Vsxulrxv Uhjuhvvlrqv lq Hfr0
qrphwulfv�1 Mrxuqdo ri Hfrqrphwulfv / 59 4378043991

Judqjhu/ F1 Z1 M1/ rj W1 Whuçvyluwd/ 4<<61Prghoolqj Qrqolqhdu Hfrqrplf
Uhodwlrqvklsv1 R{irug Xqlyhuvlw| Suhvv/ R{irug1

Kdoguxs/ Q1/ 4<<71 �Vhpl0sdudphwulf Whvwv iru Grxeoh Xqlw Urrwv�1 Mrxu0
qdo ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv 45/ 43<04551

Kdoguxs/ Q1/ 4<<91 �Pluuru Lpdjh Glvwulexwlrqv dqg wkh Glfnh| Ixoohu
Uhjuhvvlrq zlwk d Pdlqwdlqhg Wuhqg�1 Mrxuqdo ri Hfrqrphwulfv/ :5/ 63406461

Kdoguxs/ Q1/ 4<<;1 �D Uhylhz ri wkh Hfrqrphwulf Dqdo|vlv ri L+5, Ydul0
deohv�1 Iruwkfrplqj lq wkh Mrxuqdo ri Hfrqrplf Vxuyh|v1

Kdoguxs/ Q1 rj V1 K|oohehuj/ 4<<81 �D Qrwh rq wkh Glvwulexwlrq ri wkh
Ohdvw Vtxduhv Hvwlpdwru ri d Udqgrp Zdon zlwk Guliw= Vrph Dqdo|wlfdo
Hylghqfh�1 Hfrqrplfv Ohwwhuv/ 7;/ 554055;1

Kdoguxs/ Q1 rj V1 K|oohehuj/ 4<<:1 �Qhdu0lqwhjudwlrq dqg Ghwhuplqlvwlf
Wuhqgv�1 Vwdwlvwlfdo Sdshuv/ 6;/ ::04341

Kdoo/ S1/ 4<<51 Wkh Errwvwuds dqg Hgjhzruwk H{sdqvlrq1 Vsulqjhu0Yhuodj/
Ehuolq
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Kdoo/ S1/ 4<<71 �Phwkrgrorj| dqg Wkhru| iru Errwvwuds�1 Fkdswhu 6< lq=
Kdqgerrn ri Hfrqrphwulfv/ Yro1 LY hglwhg e| U1 I1 Hqjoh rj G1 O1 PfIdgghq1
Hovhylhu Vflhqfh E1Y1/ Dpvwhugdp

Kdoo/ U1H1/ 4<:;1 �Vwrfkdvwlf Lpsolfdwlrqv ri wkh Olih F|foh0Shupdqhqw
Lqfrph K|srwkhvlv= Wkhru| dqg Hylghqfh�1 Mrxuqdo ri Srolwlfdo Hfrqrp|/
;9/ <:40<;;1

Kdp/ M1 rj U1 M1 Odorqgh/ 4<<91 �Wkh H�hfw ri Vdpsoh Vhohfwlrq dqg
Lqlwldo Frqglwlrqv lq Gxudwlrq Prghov= Hylghqfh iurp H{shulphqwdo Gdwd rq
Wudlqlqj�1 Hfrqrphwulfd/ 97/ 4:805381

Kdplowrq/ M1G1/ 4<;<1 �D Qhz Dssurdfk wr wkh Hfrqrphwulf Dqdo|vlv
ri Qrqvwdwlrqdu| Wlph Vhulhv dqg wkh Exvlqhvv F|foh�1 Hfrqrphwulfd/ 8:/
68:06;71

Kdplowrq/ M1G1/ 4<<71 Wlph Vhulhv Dqdo|vlv1 Sulqfhwrq Xqlyhuvlw| Suhvv/
Sulqfhwrq1

Kdqvhq/ K1 rj N1 Mxvholxv/ 4<<71 Fdwv lq Udwv/ Pdqxdo wr Frlqwhjudwlrq
Dqdo|vlv ri Wlphv Vhulhv1 Hvwlpd/ Hydqvwrq1

Kdqvhq/ O1S1/ 4<;51 �Odujh Vdpsoh Surshuwlhv ri Jhqhudol}hg Phwkrg ri
Prphqwv Hvwlpdwruv�1 Hfrqrphwulfd/ 83/ 435<043871

Kdqvhq/ O1S1/ rj N1 Vlqjohwrq/ 4<;51 �Jhqhudol}hg Lqvwuxphqwdo Yduldeohv
Hvwlpdwlrq ri Qrqolqhdu Udwlrqdo H{shfwdwlrqv Prghov�1 Hfrqrphwulfd/ 83/
459<045;;1

Kdv}d/ G1/S1 dqg Z1D1 Ixoohu/ 4<:<1 �Hvwlpdwlrq ri Dxwruhjuhvvlyh Sur0
fhvvhv zlwk Xqlw Urrwv�1 Wkh Dqqdov ri Vwdwlvwlfv/ :/ 4439044531

Khdwk/ G1/ U1 Mduurz/ rj D1 Pruwrq/ 4<<51 �Erqg Sulflqj dqg wkh Whup
Vwuxfwxuh ri Lqwhuhvw Udwhv= D Qhz Phwkrgrorj| iru Frqwlqjhqw Fodlpv Yd0
oxdwlrq�1 Hfrqrphwulfd/ 93/ ::04381

Khfnpdq/ M1/ 4<:<1 �Vdpsoh Vhohfwlrq Eldv dv d Vshfl�fdwlrq Huuru�1 Hfr0
qrphwulfd/ 7:/ 48604941

Khfnpdq/ M1 rj E1 Vlqjhu/ 4<;71 �Phwkrg iru Plqlpl}lqj wkh Lpsdfw
ri Glvwulexwlrqdo Dvvxpswlrqv lq Hfrqrphwulf Prghov iru Gxudwlrq Gdwd�1
Hfrqrphwulfd/ 85/ 5:406531

Khqgu|/ G1 I1 rj M1 D1 Grruqln/ 4<<91 Hpslulfdo Hfrqrphwulf Prgho0
olqj= Xvlqj SfJlyh <13 iru Zlqgrzv1 Lqwhuqdwlrqdo Wkrpvrq Exvlqhvv Suhvv/
Orqgrq

Khqgu|/ G1I1/ 4<<81 G|qdplf Hfrqrphwulfv1 Dgydqfhg Wh{wv lq Hfrqr0
phwulfv1 R{irug Xqlyhuvlw| Suhvv/ R{irug1

Kr/ W1/ rj V1 Ohh/ 4<;91 �Whup Vwuxfwxuh Pryhphqwv dqg Sulflqj Lqwhuhvw
Udwh Frqwlqjhqw Fodlpv�1 Mrxuqdo ri Ilqdqfh/ 74/ 43440435<1
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Krqruì/ Er1/ 4<<51 �Wulpphg ODG dqg Ohdvw Vtxduhv Hvwlpdwlrq ri Wuxq0
fdwhg dqg Fhqvruhg Uhjuhvvlrq Prghov zlwk Il{hg H�hfwv�1 Hfrqrphwulfd/
93/ 86608981

Krqruì/ Er rj Hndwhulql N|uld}lgrx/ 4<<:1 �Sdqho Gdwd Glvfuhwh Fkrlfh
Prghov zlwk Odjjhg Ghshqghqw Yduldeohv�1 Xqsxeolvkhg Zrunlqj Sdshu/
Sulqfhwrq Xqlyhuvlw|1

K|oohehuj/ V1/ U1I1 Hqjoh/ F1Z1M1 Judqjhu/ rj E1V1 \rr/ 4<<31 �Vhdvrqdo
Lqwhjudwlrq dqg Frlqwhjudwlrq�1 Mrxuqdo ri Hfrqrphwulfv/ 77/ 54806;1

K|oohehuj/ V1 rj J1H1 Pl}rq/ 4<;<1 �D Qrwh rq wkh Glvwulexwlrq ri wkh
Ohdvw Vtxduhv Hvwlpdwru ri d Udqgrp Zdon zlwk Guliw�1 Hfrqrplfv Ohwwhuv/
5</ 55805631

Kçugoh/ Z1/ 4<<31 Dssolhg Qrqsdudphwulf Uhjuhvvlrq/ Fdpeulgjh Xqlyhu0
vlw| Suhvv/ Fdpeulgjh1

Mrkdqvhq/ V1/ 4<;;1 �Vwdwlvwlfdo Dqdo|vlv ri Frlqwhjudwlrq Yhfwruv�1 Mrxu0
qdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ ;/ 56405871

Mrkdqvhq/ V1/ 4<<41�Hvwlpdwlrq dqg K|srwkhvlv Whvwlqj ri Frlqwhjudwlrq
Yhfwruv lq Jdxvvldq Yhfwru Dxwruhjuhvvlyh Prghov�1 Hfrqrphwulfd/ 8</ 48840
48;31

Mrkdqvhq/ V1/ 4<<71 �Wkh Uroh ri wkh Frqvwdqw dqg Olqhdu Whupv lq Fr0
lqwhjudwlrq Dqdo|vlv ri Qrq0vwdwlrqdu| Yduldeohv�1 Hfrqrphwulf Uhylhzv/ 46/
538055<1

Mrkdqvhq/ V1/ 4<<8d1 Olnholkrrg0edvhg lqihuhqfh lq Frlqwhjudwhg Yhfwru Dx0
wruhjuhvvlyh Prghov1 R{irug Xqlyhuvlw| Suhvv/ R{irug1

Mrkdqvhq/ V1/ 4<<8e1 �D Vwdwlvwlfdo Dqdo|vlv ri Frlqwhjudwlrq iru L+5, Yd0
uldeohv�1 Hfrqrphwulf Wkhru|/ 44/ 5808<1

Mrkdqvhq/ V1/ 4<<:1 �Frpprq Vwrfkdvwlf Wuhqgv lq wkh L+4, Prgho�1 Pl0
phr/ Hxurshdq Xqlyhuvlw| Lqvwlwxwh/ Iluhq}h1

Mrkdqvhq/ V1 rj N1 Mxvholxv/ 4<<71 �Lghqwl�fdwlrq ri wkh Orqj0uxq dqg
wkh Vkruw0uxq Vwuxfwxuh/ Dq Dssolfdwlrq wr wkh LVOP Prgho�1 Mrxuqdo ri
Hfrqrphwulfv/ 96/ :0691

Mrkdqvhq/ V1 rj H1 Vfkdxpexuj/ 4<<:1 �Olnholkrrg Dqdo|vlv ri Vhdvrqdo
Frlqwhjudwlrq�1 Plphr/ Hxurshdq Xqlyhuvlw| Lqvwlwxwh/ Iluhq}h1

Mxvholxv/ N1/ 4<<71 �Rq wkh Gxdolw| ehwzhhq Orqj0uxq Uhodwlrqv dqg Frp0
prq Wuhqgv lq wkh L+4,dqg L+5, fdvh1 Dq Dssolfdwlrq wr Djjuhjdwh Prqh|
Kroglqjv�1 Hfrqrphwulf Uhylhzv/ 46/ 48404:;1

Mxvholxv/ N1/ 4<<91 �Dq Hpslulfdo Dqdo|vlv ri wkh Fkdqjlqj Uroh ri wkh
Jhupdq Exqghvedqn diwhu 4<;6�1 R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwl0
vwlfv/ 8;/ :<40;4<1

97



Mùuhvnrj/ N1J1 ) Vùuerp/ G1/ 4<;;1 SUHOLV 0 D Surjudp iru Pxowlyd0
uldwh Gdwd Vfuhhqlqj dqg Gdwd Vxppdul}dwlrq1 D suhsurfhvvru iru OLVUHO1
Vhfrqg Hglwlrq1 Vflhqwl�f Vriwzduh/ Lqf/ Fklfdjr1

Mùuhvnrj/ N1J1 rj Vùuerp/ G1/ 4<;<e1 OLVUHO : Xvhu*v Uhihuhqfh Jxlgh1
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