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L qéuyéuhqgh sdslu ehwrqhv ghw/ dw dqwdjhovhq rp wlgvdnvhqv nd0
udnwhu 0 glvnuhw hoohu nrqwlqxhuw 0 lnnh hu doghohv wulylho l uhodwlrq wlo
dqdo|vhq di ylunvrpkhghuqhv idnwruhiwhuvsûujvho1 Vèohghv ylvhv ghw/ dw
xvhufrvw0xgwu|nnhqh prgl�fhuhv/ kylv wlgvdnvhq dqwdjhv glvnuhw iuhp0
iru nrqwlqxhuw/ qèu ghw whruhwlvnh sureohp oûvhv1 Vrp hw jhqhuhow uh0
vxowdw di dqdo|vhq kdyhv/ dw rpidqjhw di srwhqwlhooh ndslwdojhylqvwhu2
0wde gépshv l wloiéoghw phg glvnuhw wlgvdnvh ylv0ä0ylv ghq nrqwlqxhuwh
prghoohulqj1 Hqgylghuh ehw|ghu sureohphwv irupxohulqj l glvnuhw wlg/
dw ghw eolyhu pxoljw dw glvnxwhuh lpsolndwlrqhuqh di iruvnhooljh dqwd0
jhovhu yhguûuhqgh kdvwljkhghq/ kyruyhg q|lqyhvwhulqjhu ndq dqyhqghv
l surgxnwlrqvsurfhvvhq1 Vshflhow ylvhv/ dw iruyhqwqlqjhu wlo iuhpwlglj
surgxnwlrq rj iruyhqwqlqjhu wlo iuhpwlglj oûqxgylnolqj ndq yéuh uhoh0
ydqwh yduldeoh l irukrog wlo ndslwdohiwhuvsûujvohq> vhoy l iudyéu di wlosdv0
qlqjvrpnrvwqlqjhu1

FMP494<;1wh{

Qûjohrug= Xvhufrvw/ g|qdplvn rswlphulqj/ glvnuhw wlg1

Prghojuxsshsdsluhu hu lqwhuqh duehmgvsdsluhu1 Gh nrqnoxvlrqhu/ ghu gudjhv l sdsluhuqh/ hu
lnnh hqgholjh rj ndq yéuh éqguhw lqghq rsvwloolqjhq di q|h prghoyhuvlrqhu1 Ghw khqvwloohv

ghuiru/ dw ghu nxq flwhuhv iud prghojuxsshsdsluhuqh hiwhu diwdoh phg Gdqpdunv Vwdwlvwln1
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4 Lqgohgqlqj

L SEU5:34<6 hu ghw juxqgoéjjhqgh xvhufrvw0xgwu|n ghu dqyhqghv l DGDPv
idnwrueorn xgohgw l wudglwlrq phg Mrujhqvrq +4<96,1 Ghw edjyhgoljjhqgh sur0
�w 0 2 rpnrvwqlqjvplqlphulqjvsureohp hu irupxohuhw l nrqwlqxhuw wlg rj hi0
whuiûojhqgh oûvw1

Hq irugho yhg dw duehmgh l nrqwlqxhuw wlg hu/ dw oûvqlqjhq di ûnrqrplvnh pr0
ghoohu qévwhq dowlg hu hqnohuh +ghuvrp ghu hu hq iruvnho, hqg ghw glvnuhwh prg0
vw|nnh1 Ghwwh ylunhu vrp hw phjhw whnqlvn dujxphqw iru nrqwlqxhuw0wlg irupx0
ohulqjhq +kydg ghw vhoyiûojholj rjvè hu,/ phq pdq ndq rjvè iuhpiûuh hq irugho
yhg ghq nrqwlqxhuwh irupxohulqj phg phuh ûnrqrplvn0whruhwlvn edjjuxqg1
Yl ehwudjwhu qrupdow hq juxssh di ylunvrpkhghu hoohu djhqwhuv kdqgolqjhu
xqghu ìw qèu ghw whruhwlvnh sur�wpdnvlphulqjvsureohp oûvhv1 L gìw rpidqj
glvvh lnnh kdqgohu vdpwlgljw +kylonhw v|qhv dw yéuh hq ulpholj iruprgqlqj,/
ndq ghq nrqwlqxhuwh irupxohulqj vèohghv v|qhv dsshohuhqgh/ lghw ghq qhwrs
wloodghu dw iron kdqgohu �oûehqgh�14

Sè ghq dqghq vlgh hu gh gdwd pdq duehmghu phg di glvnuhw ndudnwhu/ gyv1
rsjmruw yhg lqgjdqjhq wlo hq jlyhq shulrgh hoohu yhg xgjdqjhq di hq shulrgh1
Vrp nrqvhnyhqv khudi hu ghw ghq glvnuhwh irupxohulqj pdq dqyhqghu ghuvrp
prghoohu hvwlphuhv +hoohu vlpxohuhv,1

Xplgghoeduw hu ghw vèohghv lnnh lqgo|vhqgh/ dw ghq hqh dqwdjhovh dqjèhqgh
wlgvehjuhe hu ehguh hqg ghq dqghq l devwudnw khqvhhqgh1 Phq l qrjhq vdp0
phqkéqjh ndq nrqwlqxhuw0wlg irupxohulqjhq yéuh olgw iduolj/ vlghq shulr0
ghoéqjghq eolyhu xhqgholj nruw/ kyruiru ghw kéqghu dw h�hnwhu 0 vè dw vljh 0 �0
iruvylqghu xg�1 Ghw hu rjvè wloiéoghw iru qéuyéuhqgh/ kyru ndslwdohqv xvhufrvw
ehwudjwhv1

Sdsluhw hu vwuxnwxuhuhw sè iûojhqgh pègh1 Yl vwduwhu phg dw oûvh ghw juxqg0
oéjjhqgh sur�wpdnvlphulqjvsureohp l nrqwlqxhuw wlg1 L divqlw 6 glvnxwhuhv
ghw wlovyduhqgh sureohp/ rj gh d hgwh xvhufrvwxgwu|n/ qèu wlgvdnvhq dqwdjhv
glvnuhw1 Divqlw 7 hu uhvhuyhuhw wlo divoxwwhqgh ehpéunqlqjhu rj glvnxvvlrq1

5 Sureohphw l nrqwlqxhuw wlg

L ghwwh rj gh hiwhuiûojhqgh divqlw dqwdjhv ghw/ dw ylunvrpkhghuqh hu sulv0
wdjhuh sè idnwrupdunhghuqh rj dw ndslwdo0rj duehmgvnudiw wlosdvqlqjhq vnhu
jqlgqlqjviulw1 Ghvxghq vhv ghu eruw iud hnvlvlvwhqvhq di iruyulghqgh vndwwhu15

H�hnwhq di vndwwhv|vwhphw sè ylunvrpkhghqv idnwruhiwhuvsûujvho ylo eolyh dqd0
o|vhuhw l hw vhqhuh sdslu1

Iûojholj kdyhv/ dw hq ylunvrpkhg ghu ûqvnhu dw pdnvlphuh sur�wwhq ryhu hq

4Mi1 Jurwk +4<<4,1
5Ghwwh lqgheéuhu dw yl yhg dw dsshohuh wlo Prgljoldql0Ploohu whruhphw ndq vh eruw iud

�qdqvlhulqjvehvoxwqlqjhq l dqdo|vhq1
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xhqgholj wlgvkruulvrqw vûjhu dw oûvh iûojhqgh sureohp=
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Klvwrulhq lqghqiru ghq ndqwhgh sduhqwhv hu ghq oûehqgh sur�w1 R hu rxwsxw
sulvhq/ 8 hu surgxnwlrqvixqnwlrqhq phg lqsxw di ndslwdog rj duehmgvnudiw uc
` hu ghq qrplqhooh oûq/ ^ hu lqyhvwhulqjvsulvhq1 �E|� hu ghq qrplqhooh +pr0
phqwdq, uhqwh1 Ylunvrpkhghq hu xqghuodjw uhvwulnwlrqhq/ dw ehvnéiwljhovhq
vndo yéuh vwuhqjw srvlwly

uE|� : fc +5d,

vdpw ghq yhonhqgwh dnnxpxodwlrqvoljqlqj

�gE|� ' UE|�� BgE|�c +6,

ghu dqjlyhu dw wloyénvwhq l ndslwdoehkrogqlqjhq vyduhu wlo euxwwrlqyhvwhulq0
jhuqh plqxv divnulyqlqjhuqh Bg16 Ghu hu wdoh rp hw rswlpdow nrqwurosureohp/
phg wlovwdqgvyduldeohq g rj nrqwuroyduldeohqh uc U�7

Sureohp ndq oûvhv xg ykd1 Srqwu|djlqv pdnvlpxpvsulqfls1 Iûuvwhrughqveh0
wlqjhovhuqh ghu hu qûgyhqgljh rj +l ghwwh wloiéogh, wlovwuénnholjh iru hq rswlpdo
edqh iUcgc uj"

f
c rj vrp hu rsi|ogw oûehqgh hu=8
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Ghq iûuvwh d hgwh +7, dqjlyhu/ dw duehmgvnudiwhq dqvéwwhv lqgwlo pdujlqdosur0
gxnwlylwhwhq vyduhu wlo uhdooûqqhq 0 ghu hu xghiud jlyhw iru ylunvrpkhghq1 +8,
hu iûuvwhrughqvehwlqjhovhq wlorugqhw lqyhvwhulqjvehvoxwqlqjhq1 ^ hu sulvhq sè
lqyhvwhulqjvjrghu/ kyruiru ghqqh xgjûu juéqvhrpnrvwqlqjhq yhg lqyhvwhulqj1
Iûojholj v|qhv ghw noduw/ dw bE|� 0 kméoshyduldeohq wlorugqhw pdnvlphulqjv0
sureohphw 0 vndo wronhv vrp juéqvhdindvwhw di lqyhvwhulqjhu1 L uhdolwhwhq lp0
solfhuhu +8, rsuhwkroghovhq di Wrelqv T19 Iru dw vh ghwwh/ kxvn dw Wrelqv T
hu gh�qhuhw vrp iûojhqgh irukrog

' '
juéqvhdindvwhw sè lqyhvwhulqj

juéqvhrpnrvwqlqj yhg lqyhvwhulqj
c

6Ghvxghq hu ghu ghq vèndogwh whuplqdoehwlqjhovh/ ghu sèoéjjhv ndslwdoehkrogqlqjhq l
juéqvhq1 Ghqqh ljqruhuhv lplgohuwlg l ghqqh iuhpvwloolqj1

7Lqyhvwhulqjhuqh hu �iulh� 0 pdq ndq mr kdyh qhjdwlyh euxwwrlqyhvwhulqjhu1 Iûojholj hu
ghu lnnh lqgiûuw hq uhvwulnwlrq sè ghqqh yduldeho1

8Sulqflslhow hu ghu ghw sureohp/ dw glvvh iûuvwhrughqvehwlqjhovhu lnnh qûgyhqgljylv hu
rsi|ogw iru ghw klvwrulvn jlyqh N+3,> kylonhw ylo ehw|gh +l ghqqh prgho xghq wlosdvqlqjv0
rpnrvwqlqjhu, dw ndslwdoehkrogqlqjhq vsulqjhu1 Ghuvrp sulvhuqh l prghoohq hu nrqwlqxhuwh
+rj gl�huhqwldeoh, yduldeoh 0 kylonhw khuphg dqwdjhv 0 ylo ghwwh lplgohuwlg nxq vnh l ghq iûu0
vwh *shulrgh*1 Khuhiwhu hu iûuvwhrughqvehwlqjhovhuqh rsi|ogw1 Phg ghw iruehkrog hu dqdo|vhq
whnqlvn nrqvlvwhqw1

9Phuh suéflvw Wrelqv pdujlqdoh T1 Vh Kd|dvkl +4<;5,1
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kylonhw l qéuyéuhqgh prgho qhwrs vyduhu wlo irukroghw b

^

� Wrelqv uhjho o|ghu=
Lqyhvwhu* lqgwlo ' ' �c rj +8, lpsolfhuhu dw=

bE|�

^E|�
' 'E|� ' �c

sè dooh wlgvsxqnwhu odqjv ghq rswlpdoh edqh1 Ghw hu w|gholjw/ dw lqyhvwhulqjv0
lqwhqvlvwhq lnnh ehvwhpphv yhg +8,1 Ghwwh vn|oghv iudyéuhw di wlosdvqlqjvrp0
nrvwqlqjhu1 L vwhghw hu U lpsolfw idvwodjw jhqqhp +6,/ qèu ndslwdohiwhuvsûujvohq
hu ehvwhpw yld +9,1

Ylunvrpkhghq ylo liûojh +9, hiwhuvsûujh ndslwdo lqgwlo ghw sxqnw/ kyru ylun0
vrpkhghqv juéqvhdindvw yhg lqyhvwhulqj 0 rj ghuyhg iruûjhovh di ndslwdoeh0
krogqlqjhq phg hhq hqkhg 0 vyduhu wlo rpnrvwqlqjhq yhg dw nûeh rj hmh ndslwdo
l hq wlgvhqkhg1 Iru dw rsqè hw xgwu|n iru glvvh rpnrvwqlqjhu nuéyhv hq vpxoh
rpuhjqlqj1 Yhg dw xgq|wwh dw Wrelqv T hu rsi|ogw sè dooh wlgvsxqnwhu/ kylonhw
rjvè ehw|ghu dw �̂

^

'
�
b

b

c ndq +9, rpvnulyhv wlo:

RE|�8
g

EgE|�c uE|�� ' ^E|�

%
�E|�� �̂E|�

^E|�
n B

&
� �E|�� +:,

Kûmuhvlghq xgjûu ndslwdohqv xvhufrvw +�E|�,1 Ghw ylo vljh rpnrvwqlqjhq yhg dw
hmh ndslwdo l hhq wlgvhqkhg1 Glvvh rpnrvwqlqjhu ndq ghnrpsrqhuhv l wr ghoh1
Ghov rpnrvwqlqjhq yhg dw hukyhuyh vlj ndslwdo ^E|�c rj ghov rpnrvwqlqjhq
yhg dw krogh ndslwdohq

k
�E|�� �̂E|�

^E|�

n B
l
1; Rpnrvwqlqjhuqh yhg dw hmh ndslwd0

ohq xgjûuhv ghov di dowhuqdwlyrpnrvwqlqjhq yhg lqyhvwhulqj +�E|�,/ ghov di ghq
srwhqwlhooh yéugliruulqjhovh di +hoohu yéuglvwljqlqj sè, gh lqgnûewh pdvnlqhu
l irup di �̂E|�

^E|�

rj ghov l irup di qhgvolgqlqjhq/ ghu �qghu vwhg l oûehw di hq wlg0

vhqkhg1 �̂E|�

^E|�

hu l prghoohq xgwu|n iru xgylnolqjhq l q|sulvhq sè gh dqyhqgwh
pdvnlqhu1 L prghoohq vrqguhv ghu lnnh phoohp q| rj jdppho ndslwdo1 Wyéul0
prg dqwdjhv ghw/ nrqwudidnwlvn/ dw jdpoh pdvnlqhu yhg vdoj ndq lqgeulqjh
q|sulvhq1 Ghuiru plqgvnhv *uhdouhqwhq*

�
�E|�� �̂E|�

^E|�

�
yhg doplqgholj lq dwlrq

l lqyhvwhulqjvsulvhq/ vlghq ghwwh lqghqiru udpphuqh di prghoohq lpsolfhuhu/
dw gh lqvwdoohuhgh pdvnlqhu hu vwhjhw l yéugl1 Surgxfhqwhq kdu ghuphg uhhow
prgwdjhw hq ndslwdojhylqvw1 Iru dw xqgjè ghwwh dvshnw di prghoohq nuéyhv lq0
wurgxnwlrq di èujdqjvprghoohu/ kylonhw grj ylo ûjh nrpsohnvlwhwhq di dqdo|vhq
pdundqw1

Ehpéun dw +:, dqjlyhu dw xvhufrvw xghoxnnhqgh ehvwèu di qxwlgljh yduldeoh1
Ndslwdohiwhuvsûujvohq ndq vèohghv vnulyhv=

gWE|� ' g E�E|�c` E|�c RE|�� � +;,

Ghw vhv/ dw gW xghoxnnhqgh dikéqjhu di gh 0 sè ehvoxwqlqjvwlgvsxqnwhw 0 re0
vhuyhueduh sulvhu rj sulvéqgulqjhu= �E|�c` E|�c RE|�c ^E|� rj �̂E|�� Oéj vshflhow

:Hq suln ryhu hq yduldeho dqjlyhu ghq d hgwh pkw1 wlghq1
;Kylv ghu rswuègwh iruyulghqgh vndwwhu l prghoohq/ kyruiru Prgljoldql0Ploohu whruhphw

lnnh ylooh nxqqh dqyhqghv/ gd ylooh ghu yéuh wuh hohphqwhu> ghw wuhglh ylooh yéuh rpnrvw0
qlqjhuqh yhg �qdqvlhulqj +rpnrvwqlqjhq yhg dw iuhpvnd�h plgohuqh wlo dw ehwdoh t su1
lqyhvwhulqjvhqkhg,/ ghu l vlq wxu ylooh dikéqjhu di ghq nrqnuhwh vndwwhvwuxnwxu1
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péunh wlo/ dw sulvvwljqlqjvlqwhqvlwhwhq �̂E|� hu nhqgw1< Ghw hu pèvnh olgw iruylu0
uhqgh/ phq ghw kéqjhu vdpphq phg ghw irukrog/ dw kyhu shulrgh hu xhqgholj
nruw + �wlgvsxqnw� rj �shulrgh� vphowhu vdpphq,/ kylonhw lqgheéuhu dw rjvè
sulvvwljqlqjhu uhhow hu revhuyhueduh sè ehvoxwqlqjvwlgvsxqnwhw l ghq wéqnwh
prghoyhughq1 L DGDP ehwudjwhv �̂E|�

^E|�

lplgohuwlg vrp hq iruyhqwhw vwûuuhovh

.
k
�̂E|�

^E|�

l
/ kyru iruyhqwqlqjvgdqqhovhq +qèu ghw jéoghu pdvnlqndslwdo, dqwdjhv

dgdswly1 Phq liûojh ghqqh whruhwlvnh prgho hu �̂E|�

^E|�

revhuyhuedu 0 kylonhw iûojhu
di vhw xs*hw 0 kyruiru ghq iruyhqwhgh yéugl qdwxuoljylv rjvè hu nhqgw1 Ghqqh
hu qûgyhqgljylv olj ghq idnwlvnh/ phg plqguh lqirupdwlrqhq +hoohu udwlrqdolwh0
whq, hu ehjuéqvhw143 Glvvh ehwudjwqlqjhu ohghu wlo ghq riwh iuhpiûuwh voxwqlqj/
dw l g|qdplvnh prghoohu iru ghq nrpshwhwlyh surgxfhqwv sureohp 0 l iudyéu
di wlosdvqlqjvrpnrvwqlqjhu/ lqge|jjhgh whnqrorjlvnh iuhpvnulgw/ xvlnnhukhg
hoohu dqguh lpshuihnwlrqhu 0 gd nroodsvhu sureohphw wlo hq vhulh vwdwlvnh sur0
eohphu1 Ghwwh ylunhu jdqvnh qdwxuoljw/ vlghq ryhqqéyqwh dqwdjhovhu lqglnhuhu/
dw ehvoxwqlqjhu lgdj lnnh oéjjhu eèqg sè ylunvrpkhghqv iuhpwlgljh ehvoxw0
qlqjvpxoljkhghu1 Iûojholj ylunhu ghw sodxvlehow/ dw iuhpwlgljh yduldeoh hu xghq
ehw|gqlqj1 Phq vrp ghw eolyhu noduw l qévwh divqlw> sureohphw irupxohuhw l
glvnuhw wlg diyljhu khuiud/ kyruiru uhvxowdwhw/ dw idnwruhiwhuvsûujvohq hu dikéq0
jlj di qxwlgljh yduldeoh dohqh/ lnnh oéqjhuh kroghu jhqhuhow11

6 Sureohphw l glvnuhw wlg

Lqghq yl vwduwhu/ hu ghw qûgyhqgljw nruw dw glvnxwhuh gdwhulqjhq1 Yl lqgiûuhu
xowlpr gdwhulqj1 Ghw lqgheéuhu i1hnv1 dw wlgvsxqnwhw | oljjhu yhg lqgjdqjhq
wlo shulrgh |n �� Wlgvvwuxnwxuhq hu jhqjlyhw l �jxuhq qhghqiru1

Iljxu 41 Wlgvvwuxnwxuhq

Ghw ghu jûu wlqjhqh olgw ehvyéuoljh hu/ dw ehkrogqlqjvvwûuuhovhu végydqoljylv
rsjûuhv yhg xgjdqjhq di shulrghq/ kylonhw prghoohq jhuqh pè divshmoh1 Vèoh0
ghv ylo ndslwdoehkrogqlqjhq/ ghu hu wlo uègljkhg yhg lqgjdqjhq wlo shulrgh |c
yéuh g

|3� +mi1 �jxuhq,� Dooh vwuûpvwûuuhovhu hu gdwhuhw hiwhu shulrghq 0 i1hnv1
hu lqyhvwhulqjhuqh l shulrgh | jlyhw yhg U

|

�

<Kylv t+w, hu gl�huhqwldeho/ kylonhw hu dqwdjhw ryhqiru1 +mi1 irgqrwh 8,
43Vh i1hnv1 Qlfnhoo +4<:;,/ ndslwho 4/ iru phuh khurp1
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Vrp xgjdqjvsxqnw lqgiûuhv iûojhqgh dqwdjhovh rp surgxnwlrqhq t l shulrgh
| =

t
|

' 8 Eg
|3�c u|

�� +<,

+<, dqjlyhu vèohghv/ dw ghw hu ndslwdoehkrogqlqjhq yhg lqgjdqjhq wlo shulrgh
|c rj duehmgvnudiwlqsxwhw l shulrgh | ghu oljjhu wlo juxqg iru surgxnwlrqhq l
shulrgh |� L dqdo|vhq qhghqiru gdwhuhv ehvnéiwljhovhq u

|

vrp hq  rzvwûuuhovh1
Ghvxghq lqgiûuhv ghq végydqoljh g|qdplvnh lghqwlwhw iru ndslwdodnnxpxod0
wlrqhq=

g
|

' U
|

n E�� B�g
|3�c f 	 B 	 �� +43,

Ndslwdodnnxpxodwlrqvoljqlqjhq/ ghu xgjûu elehwlqjhovhq wlo sureohphw/ ghu
oûvhv qhghqiru/ dqjlyhu/ dw ndslwdoehkrogqlqjhq wlo uègljkhg sè wlgvsxqnw |
xgjûuhv di lqyhvwhulqjhuqh iruhwdjhw l shulrgh | rj di E� � B�g

|3�� g|3� hu
ndslwdoehkrogqlqjhq sè wlgvsxqnw |�� rj B hu ghq nrqvwdqwh qhgvolgqlqjvudwh1

Ghw hu lnnh khow oljhj|ogljw kyrugdq wlplqjhq l prghoohq irupdolvhuhv1 Odg
rv vljh/ dw shulrghoéqjghq hu hw èu 0 vrp ghw hu wloiéoghw l DGDP1 L vè
idog ehw|ghu t

|

' 8 Eg
|3�c u|

� rj uhodwlrq +43, l iruhqlqj/ dw ndslwdo nûew l
lqghyéuhqgh èu iûuvw hu wlo uègljkhg iru surgxnwlrq qévwh èu1 Dowhuqdwlyhw
hu dw dqwdjh/ dw ndslwdohq �qghu dqyhqghovh l lqghyéuhqgh shulrgh/ kylonhw
ylo vyduh wlo/ dw dqwdjh dw t

|

' 8 Eg
|

c u
|

� phqv +43, idvwkroghv1 Rjvè ghqqh
wlojdqj ohghu lplgohuwlg wlo �xehkdjholjkhghu�= Ghuvrp ndslwdohq xplgghoeduw
ndq dqyhqghv yhg lqgnûehw/ gd lqgheéuhu wlplqjvwuxnwxuhq/ dw ndslwdo nûew l
i1hnv1 ghfhpehu doohuhgh kdu yéuhw surgxnwly l mdqxdu1 Dw ghw irukroghu vlj sè
ghqqh pègh l prghoohq ndq lqgvhv yhg dw kxvnh sè gdwhulqjvnrqyhqwlrqhq 0
xowlprgdwhulqj= g

|

hu ndslwdoehkrogqlqjhq yhg xgjdqjhq di shulrgh |� vrp
yl l h{ dqwh prghoohq vljhu hu phg wlo dw idvwoéjjh surgxnwlrqhq l shulrgh |�

L pdqjho di ehguh ehjuhehu/ rj iru dw kdyh qrjhw idvw dw wdoh rp/ ehqéyqhv
prghoohq/ ghu dqyhqghu surgxnwlrqvixqnwlrqhq t

|

' 8 Eg
|3�c u|

�c iru �h{ srvw
prghoohq�> l prghoohq hu lqyhvwhulqjhu iûuvw surgxnwlyh h{ srvw shulrghq/ kyru
gh iruhwdjhv1 t

|

' 8 Eg
|

c u
|

� irupdolvhulqjhq ehqéyqhv ghuiru/ iru nodukhgv
vn|og/ �h{ dqwh prghoohq�1

Ehpéun/ dw ghu lnnh hu wdoh rp hw vlpshow gdwhulqjvvnliw phoohp gh wr wloiéogh
0 iruvnhoohq yhguûuhu kylonhq ehkrogqlqj di ndslwdohq ghu hu uhohydqw l irukrog
wlo surgxnwlrqhq l hq jlyhq shulrgh= Ehkrogqlqjhq yhg lqgjdqjhq wlo shulrghq
+h{ srvw, hoohu yhg xgjdqjhq di shulrghq +h{ dqwh,1 Vlghq ydojhw phoohp t

|

'
8 Eg

|3�c u|

� hoohu 8 Eg
|

c u
|

� lnnh hu doghohv rsodjw +gh hu juxqgoéjjhqgh oljh
hnvwuhph, ylunhu ghw uhohydqw dw xqghuvûjh ehjjh prghoohu1

L divqlw 614 xqghuvûjhv vèohghv lpsolndwlrqhuqh di h{ srvw prghoohq iru xvhufrvw
rj ndslwdohiwhuvsûujvho1 L divqlw 615 glvnxwhuhv h{ dqwh prghoohq rj ghw d hgwh
xvhufrvwxgwu|n vdpphqoljqhv phg ghw ixqgqh l divqlw 6141

9



614 Xvhufrvw 0 h{ srvw prghoohq/ tw ' 8 Egw�4c uw�

Phg ghwwh vdjw/ hu yl nodu wlo dw rsvnulyh surgxfhqwhqv g|qdplvnh sur�w0
pdnvlphulqjvsureohp l glvnuhw wlg1 Odg rv vljh/ dw yl vwèu yhg lqgjdqjhq wlo
shulrgh | rj vnxhu iuhp/ ghu hu lqjhq vndwwhu rj lqjhq xvlnnhukhg1 L vè idog ûq0
vnhu surgxfhqwhq dw pdnvlphuh iûojhqgh xgwu|n iru ghq wloedjhglvnrqwhuhgh
sur�w=
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� hu glvnrqwhulqjvudwhq 0 ghq qrplqhooh uhqwh1 Ghqqh dqwdjhv iru vlpsolfl0
whw nrqvwdqw 0 i1hnv1 jlyhw yhg ghw w|vnh uhqwhqlyhdx144 R

r

hu surgxnwsulvhq l
ehwudjwhgh shulrgh145 8 hu hq qhrnodvvlvn surgxnwlrqvixqnwlrq phg gh vég0
ydqoljh hjhqvndehu1 �

r

hu oûqqhq l ehwudjwhgh shulrghc rj ^
r

hu lqyhvwhulqjv0
sulvhq1 U

r

hu lqyhvwhulqjhuqh ghu iruhwdjhv l qéuyéuhqgh shulrgh1 Sureohphwv
oûvqlqj nuéyhu lnnh dqyhqghovhq di qrjhq vshflho dydqfhuhw irup iru pdwhpd0
wlvn phwrgh/ vèvrp Srqwu|djlqv pdnvlpxpvsulqfls1 L vwhghw ndq sureohphw
oûvhv yhg dw lqgvxevwlwxhuh +43, l +44, rj hiwhuiûojhqgh gl�huhqwlhuh=
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� Ghwwh hu jmruw l dsshqgl{ D1 Khu hu ghw hqgylghuh ylvw/ dw xvhufrvw
xgwu|nnhw +�

|

�iru shulrghq | hu=

R
|n�

8
g

Eg
|

c u
|n�

� ' �
|

' ^
|

%
�n B � E�� B�

#
^
|n�

� ^
|

^
|

$&
� +45,

Odg rv gyéoh yhg +45, hw ûmheoln1 Xvhufrvw iru shulrghq | dikéqjhu di lqyhvwh0
ulqjvsulvhq l shulrgh |/ di qhgvolgqlqj rj uhqwh1 Ehpéun/ dw ghw hu ghq ohdghgh
yéugl di ndslwdohqv pdujlqdosurgxnw ghu rswuéghu sè yhqvwuh vlgh1 Irunodulq0
jhq sè dw R
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� lqgjèu/ rj lnnh R
|
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g

Eg
|3�c u|

�c hu dw yhqvwuhvlghq
l +45, xgjûu dindvwhw sè ghq gho di ndslwdodssdudwhw ghu lqgnûehv l shulrgh
| yld lqyhvwhulqjvehvoxwqlqjhq1 Lqyhvwhulqjvjrghw lqgnûehv shulrghq |c phq
dindvwhw nrpphu iûuvw hhq shulrgh vhqhuh/ qèu ndslwdohq dqyhqghv l surgxn0
wlrqhq1 Ghuiru ylo hw +iruyhqwhw, surgxnwsulvidog ûjh gh uhdoh xvhufrvwv/ lghw
yéuglhq di ndslwdohqv pdujlqdosurgxnw 0 qèu ghq nrpphu l dqyhqghovh 0 ghu0
phg uhgxfhuhv1

Ghw qévwh fhqwudoh l +45, hu/ dw lq dwlrqvohgghw gépshv phg E�� B� � Juxq0
ghq wlo dw

�
^|n�3^|

^|

�
l ghw khoh wdjhw lqgjèu hu/ dw hq sulvvwljqlqj sè ndslwdojr0

ghu jlyhu dqohgqlqj wlo hq ndslwdojhylqvw iru surgxfhqwhq yhg dw krogh ndslwdo

44Kylv sureohphw vndo wloodgh yduldeho uhqwh ylo ghq uhohydqwh glvnrqwhulqjvidnwru yéuh

�
v�w

@
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y@w
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kyru �
v�w

vèohghv vndo huvwdwwh
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4

4.l
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v�w

=
45Rp sulvhu jhqhuhow eûu rsidwwhv vrp hq ehkrogqlqj hoohu hq vwuûp hu pxoljylv hw èehqw

vsûujvpèo 0 khu yéojhv ghw dw ehwudjwh dooh prghoohqv sulvhu vrp vwuûpyduldeoh1

:



iud shulrgh | wlo shulrgh |n �1 Phq vlghq ndslwdohq l oûehw di vdpph shulrgh
vrp sulvvwljqlqjhq �qghu vwhg qhgvolghv/ hu ghw noduw dw ghw nxq hu ghq lnnh0
qhgvolgwh ndslwdo pdq rsqèu hq jhylqvw sè +dqghohq E�� B�,1 Ghwwh hohphqw
idqjhv lnnh kylv wlghq dqwdjhv nrqwlqxhuw 0 vlghq kyhu shulrgh hu xhqgholj
nruw kdu ghu +hw hoohu dqghw vwhg, lnnh vnhw qrjhq qhgvnulyqlqj di ndslwdohq l
oûehw di ghqqh1 Ghw hu w|gholjw dw idnwruhiwhuvsûujvohq lnnh hu �vwdwlvn� oéq0
jhuh> xvhufrvw dikéqjhu rjvè di iuhpwlgljh sulvhu1 Iûojholj ndq pdq 0 xqghu
dqwdjhovh di xvlnnhukhg 0 vnulyh iruyhqwhgh xvhufrvw iru shulrghq | vrp=
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L idvwoéjjhovhq di xvhufrvw/ eûu ghq iruyhqwhgh lq dwlrq vèohghv yéjwhv phg
E�� B�1 Kylv lnnh ghwwh vnhu xqghuyxughuhv ndslwdorpnrvwqlqjhuqh1

Kylv rpnrvwqlqjvplqlphulqjvsureohphw oûvhv rsqèv iûojhqgh xvhufrvw0xgwu|n=46

`
|n�

8
g

Eg
|

c u
|n�

�

8
u

Eg
|

c u
|n�

�
' �

|

' ^
|

%
� n B � E�� B�

E^
|n�

� ^
|

�

^
|

&
c +47,

kyru 8
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c 8
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hu kky1 ndslwdohqv 0 rj duehmgvnudiwhqv pdujlqdosurgxnwlylwhw1
Sè yhqvwuhvlghq lqgjèu ghq iruyhqwhgh qrplqhooh wlphoûq1 Èuvdjhq hu ljhq/ dw
ghu hu hw odj l ndslwdolqyhvwhulqjhuqh 0 lqyhvwhulqj l shulrgh | hu iûuvw wlo uèglj0
khg l qévwh shulrgh1 Iûojholj dijûuhv idnwruvxevwlwxwlrqhq di irukroghw phoohp
xvhufrvw rj ghq +iruyhqwhgh, qrplqhooh oûq l shulrghq hiwhu lqyhvwhulqjhq ir0
uhwdjhv147 L iruoéqjhovh di glvvh ryhuyhmhovhu ndq ghw yéuh q|wwljw dw nlnnh sè
ndslwdohiwhuvsûujvhovixqnwlrqhq/ xgohgw sè edjjuxqg di rpnrvwqlqjvplqlph0
ulqjvsureohphw1 Dqwdj dw surgxnwlrqvixqnwlrqhq hu FHV/ vshfl�nw=48
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Yhg euxj di +47, rj +48, ndq idnwruhiwhuvsûujvhovixqnwlrq irug
|

ylvhv dw yéuh
jlyhw yhg=49
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Ghq ûqvnhgh ndslwdoehkrogqlqj yhg xgjdqjhq di shulrgh |c gW

|

c hu vèohghv
hq ixqnwlrq di surgxnwlrq rj oûq l shulrgh | n �� Ghwwh ehw|ghu/ dw ghuvrp
qéuyéuhqgh prgho wdjhv iru sèo|ghqgh/ gd eûu ghu l hvwlpdwlrqvkhqvhhqgh
rjvè wdjhv kûmgh iru iruyhqwqlqjhu wlo iuhpwlglj surgxnwlrq rj qrplqho oûq1

46Sureohphw hu oûvw l dsshqgl{ E1
47+47, hu eorw xgwu|n iru ghq végydqoljh plnurûnrqrplvnh ehwlqjhovh iru rswlpdo euxj

di surgxnwlrqvidnwruhu 0 qhpolj dw ghw pdujlqdoh whnqlvnh vxevwlxwlrqvirukrog vndo vyduh
wlo ghw uhodwlyh sulvirukrog phoohp lqsxwv1

48L DGDP ndoghv yéjwsdudphwhuhq qrupdow �� khu diyljhv iud ghqqh nrqyhqwlrq/ iru
lnnh dw eodqgh idnwruyéjwhqh vdpphq phg qhgvolgqlqjhq1 \ghuphuh rswuéghu ghu riwh hq
vndodsdudphwhu/ ndoghw � l DGDP1 Ghqqh hu vdw wlo 41

49Vh prghojuxsshsdsluhw hgp5738<;1

;



615 Xvhufrvw 0 h{ dqwh prghoohq/ tw ' 8 Egwc uw�

L ghwwh divqlw dqwdjhv/ dw hq lqyhvwhulqj �qghu xplgghoedu dqyhqghovh/ gyv1
dw lqyhvwhulqjhu ghu jhqqhpiûuhv l shulrgh | doohuhgh hu rshudwlrqhooh sè wlgv0
sxqnw |� Dqwdj ghuiru dw t
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�� Dowvè= Kylv ylunvrpkhghq lqyhvwhuhu
l uhdondslwdo l oûehw di +i1hnv1, 4<<;/ gd ylo lqyhvwhulqjhu rj qhgvolgqlqj eh0
vwhpph ghq uhvxowhuhqgh ndslwdoehkrogqlqj/ ghu l vlq wxu oljjhu wlo juxqg iru
rxwsxw doohuhgh l 4<<;/ rj lnnh 4<<< vrp irupdolvhulqjhq ryhqiru ylooh kdyh
lpsolfhuhw1 Rp ghqqh wlojdqj hu phuh ûqvnyéuglj hqg h{ srvw prghoohq hu
qrn hq vpdjvvdj 0 l sudnvlv hu ghw phvw uhdolvwlvnh qrn hq eodqglqj di gh wr1
Ghw dijûuhqgh hu lplgohuwlg dw iè noduodjw rp uhvxowdwhuqh ryhqiru hu iûovrpph
ryhuiru ghqqh éqgulqj1 Sur�wpdnvlphulqjvsureohphw vndo qx vh vèohghv xg=
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Sureohphw hu oûvw l dsshqgl{ F1 Ghw uhvxowhuhqgh uhdo xvhufrvw0xgwu|n hu=
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Hq kxuwlj vdpphqoljqlqj phg +45, divoûuhu/ dw gh wr xgwu|n lnnh hu hqv1

Iru ghw iûuvwh pxowlsolfhuhv +4:, phg
�

�

�n�

�
� Irunodulqjhq hu vrp iûojhu1 Lqyh0

vwhulqjhu jhqqhpiûuhv l oûehw di shulrghq wlo ghq oûehqgh sulv ^
|

� glvvh lqyh0
vwhulqjhu hu lplgohuwlg doohuhgh ylunvrpph yhg lqgjdqjhq wlo shulrghq/ kyruiru
rpnrvwqlqjhuqh vndo wloedjhglvnrqwhuhv 4 shulrgh/ iûu gh ndq vdpphqoljqhv
phg dindvwhw R

|

8
g

1 Ghw vdpph jéoghu ghq iruyhqwhgh ndslwdojhylqvw +hoohu
wde, rj qhgvolgqlqjhq1 L h{ dqwh prghoohq kdu uhqwhq vèohghv wrprgvdw uhwwhgh
h�hnwhu sè xvhufrvw +l, hq ûjhw uhqwh ûjhu dowhuqdwlyrpnrvwqlqjhq yhg lqyh0
vwhulqjhq +ghq wudglwlrqhooh sèylunqlqj,/ +ll, ûjhw uhqwh véqnhu ghq wloedjh0
glvnrqwhuhgh yéugl di rpnrvwqlqjhuqh/ kylonhw wuénnhu l uhwqlqj di plqgvnhgh
xvhufrvw1 Vdpohw ylo ghq iûuvwh h�hnw dowlg grplqhuh1 Ghq dqghq iruvnho pho0
ohp xgwu|nnhqh +45, rj +4:, hu/ dw R
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rswuéghu iuhpiru R
|n�

� Ghw vn|oghv/ dw
rxwsxw qx surgxfhuhv yhg lqgjdqjhq wlo shulrgh |c edvhuhw sè ndslwdodssdudw
ghoylv gdqqhw yhg lqyhvwhulqjhu l shulrgh |c kyruiru ghq uhohydqwh surgxnwsulv
eolyhu R

|
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Yhg dw oûvh rpnrvwqlqjvplqlphulqjvsureohphw/ ndq ghw ylvhv/ dw h{ dqwh pr0
ghoohq ohghu wlo iûojhqgh hiwhuvsûujvho hiwhu ndslwdo +iru jlyhw rxwsxw t
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hu jlyhw yhg +4:,1 Ehpéun/ dw l ghqqh irupxohulqj hu ndslwdohiwhu0
vsûujvohq ehvwhpw di qxwlgljh yduldeoh jdqvnh vrp l ghq nrqwlqxhuwh prgho
+mi1 +;,,/ xqgwdjhw lq dwlrqhq ghu lqgjèu l +4:,1

Xgnrpph di ghwwh divqlw hu dowvè= +l, kylv h{ dqwh prghoohq dqyhqghv iuhp0
iru h{ srvw prghoohq plqgvnhv uhqwhqv h�hnw sè xvhufrvw1 +ll, Xqghu h{ dqwh

<



prghoohq hu ghw surgxnwsulvhq2ghq qrplqhooh oûq iru lqghyéuhqgh shulrgh/
rj lnnh ghq iruyhqwhgh surgxnwsulv2qrplqhooh oûq l qévwh shulrgh/ ghu hu di0
jûuhqgh iru xvhufrvw l uhdoh whuphu1 +lll, Gépsqlqjhq di ndslwdojhylqvwohgghw
hu xéqguhw l gh wr vhw0xs1 Ehjuxqghovhq iru ghqqh gépsqlqj hu iuhpiûuw l
vlgvwh divqlw1

7 Divoxwwhqgh ehpéunqlqjhu rj glvnxvvlrq

Qéuyéuhqgh sdslu kdu xqghuvûjw rj vdpphqoljqhw gh whruhwlvnh iruxgvljhovhu
di hq yhonhqgw lqwhuwhpsrudo prgho iru ghq nrpshwhwlyh ylunvrpkhg/ xqghu
dqwdjhovh rp nrqwlqxhuw 0 kky1 glvnuhw wlg1

Dw ghqqh glvwlqnwlrq hu yévhqwolj 0 l o|vhw di iruvnhooljkhghq di gh wr pr0
ghoohuv suhglnwlrqhu 0 xqghuvwuhjhv di ghq k|ssljh euxj di dssur{lpdwlrqhq
*nrqwlqxhuw wlg* l hpslulvnh dqdo|vhu1 Vrp i1hnv1 Jdohrwwl +4<<9, sèshjhu ghw
l lqwurgxnwlrqhq wlo kdqv rpidwwhqgh ryhuvljw ryhu olwwhudwxuhq sè rpuèghw

^111` wkh dqdo|vlv lv irupxodwhg lq frqwlqrxv wlph1 Wkh glvfuhwh qd0
wxuh ri hfrqrplf gdwd qrwzlwkvwdqglqj/ prvw hpslulfdo frqwulex0
wlrqv lq wklv duhd lpsohphqw +dssur{lpdwh, vroxwlrqv wr frqwlqrxv
wlph g|qdplf rswlpl}dwlrq sureohpv1 +v1 755,

Sdsluhw kdu vèohghv vrp kryhgnrqnoxvlrq dw ghqqh wlojdqj ndq yéuh sureoh0
pdwlvn1

Phuh vshflhow vèv ghw/ dw ghq glvnuhwh prgho dqjdy/ dw lq dwlrqvohgghw l
xvhufrvw eûu gépshv phg idnwruhq E�� B�1 Hpslulvn ylo rpidqjhw di ghqqh
gépsqlqj dikéqjh di hukyhuyhw ghu ehwudjwhv1

L dqdo|vhq eohy ghu vrqguhw phoohp wr irupdolvhulqjhu di surgxnwlrqvixqnwlr0
qhq/ ghu divshmohu kdvwljkhghq kyruyhg lqyhvwhulqjhu �qghu surgxnwly dqyhq0
ghovh1 L divqlw 6141 ehwudjwhghv vlwxdwlrqhq kyru lqyhvwhulqjhu l lqghyéuhqgh
shulrgh iûuvw �qghu dqyhqghovh l ghq iûojhqgh shulrgh1 Ghqqh wlojdqj hu ghq
riwhvw dqyhqgwh l g|qdplvnh DJO0prghoohu1 Xqghu ghqqh irupdolvhulqj vèv/
dw ghq iruyhqwhgh surgxnwlrq rj wlphoûq/ iruxghq iruyhqwhw sulvvwljqlqjvwdnw
sè lqyhvwhulqjvjrghu/ dooh ndq yéuh uhohydqw yduldeoh l irukrog wlo ndslwdohi0
whuvsûujvohq1 Nrqyhqwlrqho ylvgrp ylo ylgh/ dw xqghu dqwdjhovh rp shuihnwh
pdunhghu/ iudyéu di xvlnnhukhg vdpw ndslwdolqvwdoohulqjvrpnrvwqlqjhu/ gd nro0
odsvhu surgxfhqwv sureohp wlo ghw vwdwlvnh1 Divqlw 614 ylvhu vèohghv dw ghwwh
nxq jhqhuhow hu wloiéoghw kylv wlgvdnvhq l wlooéj dqwdjhv nrqwlqxhuw1 L divqlw
615 eohy ghw dqwdjhw/ dw lqyhvwhulqjhu xplgghoeduw +gyv1 l lqghyéuhqgh shul0
rgh, �qghu dqyhqghovh1 Khuljhqqhp nrp ndslwdohiwhuvsûujvhovoljqlqjhq wlo dw
oljqh ghq nrqwlqxhuwh prgsduw/ phq gépsqlqjhq di lq dwlrqvghohq l xvhufrvw
ehvwrg1 Ghvxghq eohy ghw ylvw/ dw uhqwhqv srvlwlyh h�hnw sè xvhufrvw gépshv
l ghqqh irupxohulqj1
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