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Rp vndwwhpévvljh divnulyqlqjhu
sè pdvnlqndslwdo

Uhvxpì=

Slqvhsdnnhq odjgh rs wlo éqgulqjhu l ylunvrpkhghuqhv pxoljkhghu
iru vndwwhpévvljh divnulyqlqjhu di pdvnlqndslwdo/ dowvè l kydg ghu ndo0
ghv elyps306 l DGDP1 Ghuphg eohy ehkryhw iru/ dw glvvh eolyhu judyhw
iuhp di �pûosrvhq� dnwxdolvhuhw1 Wudglwlrqhow hu ely*huqh eohyhw ohyhuhw
di GÛUV/ ghu lplgohuwlg qx hu ryhujèhw wlo hq q| rsjûuhovhvphwrgh/ ghu
hqgqx lnnh kdu ixqghw vlq yhm wlo vlpen1 Sdsluhw uhghjûu iru kyrugdq
ely*huqh +vdqgv|qoljylv, hu ehuhjqhw iru shulrghq 4<;6 rj iuhp/ ghw
iuhpoéjjhv kyrugdq glvvh ndq éqguhv vèohghv dw ely*huqh eolyhu nrq0
vlvwhqwh phg éqgulqjhu l vndwwhoryjlyqlqjhq su1 4<<41 Hqgholj dqiûuhv
hw iruvodj wlo kyrugdq yl l iuhpwlghq vhoy ndq vûujh iru rsgdwhulqjhq di
glvvh vwûuuhovhu1 Sè ghqqh ohg hu qéuyéuhqgh sdslu hq qdwxuolj iûojh
di FMP736<;^4`/ kyru ghw uhghjûuhv iru kyruohghv ely*huqh ndq kdyh
ehw|gqlqj iru DGDPv prghohjhqvndehu l iruoéqjhovh di éqgulqjhu l
vhovndevvndwwhq1

FMP3:<<;1pvj

Qûjohrug= Vndwwhpévvljh divnulyqlqjhu/ xvhufrvw

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

Gdqvnh ylunvrpkhghu kdu pxoljkhg iru dw iruhwdjh vndwwhpévvljh qhgvnuly0
qlqjhu di ndslwdolqyhvwhulqjhu1 Glvvh vndwwhpévvljh divnulyqlqjhu sè pdvnlq0
ndslwdo iûojhu vdogrsulqflsshw1 Ghw lqgheéuhu/ dw dqghohq _ di hq lqyhvwhulqj
sè 4nu1 ghu ndq divnulyhv sè wlgvsxqnw �c kyru lqyhvwhulqjhq hu jhqqhpiûuw sè
wlgvsxqnw |c iûojhu hq jhrphwulvn uénnh/ gyv1

_
|c�

' r E�� r�� �

r hu khu xgwu|n iru divnulyqlqjvudwhq/ ghu l gdqvn vndwwhoryjlyqlqj kdu yéuhw
63( vlghq 4<8:1 Xplgghoeduw ndq ghw vèohghv v|qhv dw yéuh hq irukrogv0
ylv vpdo vdj/ dw xguhjqh ely*huqh1 L irukrog wlo oljqlqjhq ryhqiru/ hu glvvh
jdqvnh hqnhow jlyhw yhg _

|c�
c � ' fc �c 2c ��4 L vlpen hu yéuglhuqh idvwodjw wlo

_
fcf

' f�2�c _
fc�

' f�2�c _
fc2

' f��Dc _
fc�

' f���5 Doohuhgh khu vhv ghw/ dw
vdjhuqh lnnh hu khow vè hqnoh vrp gh jlyhu vlj xg iru dw yéuh1 Vèohghv iuhp0
jèu ghw/ dw divnulyqlqjvsurfhqwhq sè hq lqyhvwhulqj l dqvnd�hovhvshulrghq hu
56(/ kylonhw hu qrjhw iruvnhooljw iud ghq oryidvwvdwwh divnulyqlqjvudwh sè 63(1
Iru dw iruvwè kydg ghu jlyhu dqohgqlqj wlo ghqqh iruvnho sè : surfhqw srlqw/
hu ghw qûgyhqgljw dw wdqjhuh ihp irukrog ghu nrpsolfhuhu rsjûuhovhq di gh
vndwwhpévvljh divnulyqlqjhu1 Ghw guhmhu vlj rp

41 Iruvnxgvdivnulyqlqjhu

51 Khqoéjjhovhu wlo lqyhvwhulqjvirqgv

61 Véuoljh uhjohu iru divnulyqlqjvpxoljkhghu l lqyhvwhulqjvèuhw1

71 Sulvwdovuhjxohulqj di divnulyqlqjvjuxqgodjhw

81 Lqyhvwhulqjviudgudj

Ghu uhghjûuhv nruw iru glvvh irukrog l ghw iûojhqgh/ lqghq yl yhqghu rv prg
ehuhjqlqjhq di divnulyqlqjvyhnwruhu iru shulrghq 4<;5 rj iuhp1

Dg 4 Gdqvnh ylunvrpkhghu kdu oéqjh +vlghq 4<8:,6 kdiw pxoljkhg iru dw
iruhwdjh divnulyqlqjhu sè iuhpwlgljh/ sodqodjwh/ lqyhvwhulqjhu l lqgwlo 7 èu iûu
lqyhvwhulqjhq jhqqhpiûuhv17 Gh vdpohgh iruvnxgvdivnulyqlqjhu kdu lplgohuwlg
lnnh pèwwhw xgjûuh phuh hqg 63( di dqvnd�hovhvvxpphq/ phg hq pdnvl0
pdo divnulyqlqj sè 48( di dqvnd�hovhvvxpphq l hw hqnhow èu1 Ghw lqgheéuhu

4Dw �wuxqnhuh� divnulyqlqjvkruulvrqwhq wlo �uh èu +kyruiru ely*huqh lnnh vxpphu wlo
4, kdu yéuh dophq surfhgxuh iru DGDPv yhgnrpphqgh l gh vhqhuh èu +vh SEU<37<6,1
Khuqévw ehuhjqhv ghq wloedjhglvnrqwhuhgh yéugl/ yhg euxj di oûehqgh uhqwh vdpw ylunvrp0
khgvvndwwhvdwvhq/ kylonhw l vlq wxu �qghu vlq dqyhqghovh l xvhufrvw1

5Glvvh yéuglhu hu lûyuljw xéqguhgh iru shulrghq 4<;7 rj iuhp wlo lgdj1
6F1Vûuhqvhq +4<;7, vlgh <181
7Olgw rp ehjuxqghovhq iru ghqqh rugqlqj1 Iruprghqwolj hu ehwudjwqlqjhq ghq/ dw ghq

ûnrqrplvnh0whnqlvnh iruulqjhovh di lqyhvwhulqjhq vwduwhu sè wlgvsxqnwhw kyru ylunvrpkhghq
elqghu vlj wlo dw diwdjh hq ohyhudqfh di hq ehvwhpw w|sh ndslwdoxgvw|u1 Iûojholj ndq ghw
ylunh ulpholjw/ dw divnulyqlqjhuqh vwduwhu khu1
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lplgohuwlg vshflhow/ dw _
fcf

+divnulyqlqjhuqh l dqvnd�hovhvshulrghq, uhgxfhuhv
phg rpidqjhw di iruvnxgvdivnulyqlqjhuqh1 Vrp nrqvhnyhqv khudi ylo rjvè gh
hiwhuiûojhqgh _�eo prgl�fhuhv1

Dg5 Khqvéwwhovhu wlo lqyhvwhulqjvirqgv hu hq rugqlqj ghu wloodghu ylunvrp0
khghq/ dw khqvéwwh ghoh di ryhuvnxgghw wlo euxj iru iuhpwlgljh lqyhvwhulqjhu1
Ghuyhg xqgjèv ehvndwqlqjhq di ryhuvnxgghw l lqgwlo 9 èu iûu lqyhvwhulqjhq1
Qèu lqyhvwhulqjhq jhqqhpiûuhv/ ylo ghw vndwwhpévvljh iudgudj sè dqvnd�ho0
vhvvxpphq plqgvnhv phg ehoûehw ghu kdu yéuhw khqvdw wlo lqyhvwhulqjvirqgv1
Ghuyhg eolyhu ghq xgvnxgwh ehvndwqlqj judgylv lqgyxqghw di vwdwhq1 Phq qd0
wxuoljylv nxq judgylvw/ l wdnw phg gh vndwwhpévvljh divnulyqlqjhu1 Oljhvrp
iruvnxgvdivnulyqlqjhu ylo khqvéwwhovhu wlo lqyhvwhulqjvirqgv sèylunh divnuly0
qlqjvjuxqgodjhw rj ghuphg divnulyqlqjvyhnwruhqv sur�o1

Dg 6 Iud 4<8: rj iuhp/ kdu ghu jhqhuhow yéuhw véuoljh uhjohu iru divnuly0
qlqj l gìw èu kyru lqyhvwhulqjhq jhqqhpiûuhv1 L hq shulrgh ydu ghw vègdq
+4<9:04<;4,/ dw ghuvrp lqyhvwhulqjhq jhqqhpiûuwhv l iûuvwh kdoyèu di vndwwhè0
uhw/ ydu khoh dqvnd�hovhvvxpphq iudgudjvehuhwwljhw18 Grj phg iruehkrog iru
hyhqwxhooh iruvnxgvdivnulyqlqjhu rj khqvéwwhovhu wlo lqyhvwhulqjvirqgv1 Phq
kylv lqyhvwhulqjhq eohy jhqqhpiûuw l dqghq kdoygho di vndwwhèuhw/ pèwwh nxq
kdoyghohq di dqvnd�hovhvvxpphq divnulyhv1 L ehj|qghovhq di �uvhuqh +4<;40;5,
eohy ghqqh uhjho lplgohuwlg huvwdwwhw di hq q| �D

S

0uhjho�1 Uhjohq lqghedu/ dw l
èuhw kyru lqyhvwhulqjhq jhqqhpiûuwhv/ nxqqh nxq 829 di dqvnd�hovhvvxpphq
divnulyhv +ljhq/ phg iruehkrog iru +4, rj +5,,1 Wlojhqjéog ehwûg uhjhoéqgulq0
jhq/ dw ghw eohy oljhj|ogljw kyruqèu lqyhvwhulqjhq ydu jhqqhpiûuw sè èuhw1

Dg 7 Sulvwdovuhjxohulqjhq +4<;60<4, lqghedu/ dw divnulyqlqjvjuxqgodjhw eohy
nruuljhuhw iru sulvxgylnolqjhq19 Ghuphg hu ghw dqvnd�hovhvvxpphq l oûehqgh
sulvhu ghu gdqqhu juxqgodjhw iru ehuhjqlqjhq di gh vndwwhpévvljh divnuly0
qlqjhuv rpidqj1 Sulvwdovuhjxohulqjhq ylo ghuiru kdyh ehw|gqlqj l irukrog wlo
ehuhjqlqjhq di ghq wloedjhglvnrqwhuhgh yéugl di gh vndwwhpévvljh divnulyqlq0
jhu1

Dg 8 Iud 4<:8 rj iuhp wlo 4<;7 kdygh ylunvrpkhghuqh pxoljkhg iru dw
xgq|wwh hw lqyhvwhulqjviudgudj l dqvnd�hovhvèuhw1 I{ nxqqh pdq l shulrghq
4<:80:: iruhwdjh divnulyqlqjhu sè rs wlo 53( di dqvnd�hovhvvxpphq/ xghq
nrqvhnyhqvhu iru gh ruglqéuh divnulyqlqjhu 0 gyv1 xghq divnulyqlqjvjuxqgod0
jhw iru gh iûojhqgh èu eohy sèylunhw khudi1 Ghwwh irukrog ylo sèylunh +ûjh,
divnulyqlqjvsurfhqwhq l dqvnd�hovhvèuhw l qéyqwh shulrgh1

8L vndwwhèuhw 4<:8 eohy ghu grj lqgiûuw vshflhooh uhjohu ghu nruw hiwhu eohy divnd�hw1 Ghw
irug|ehu yl rv lnnh l khu1

9Juxqgodjhw ydu uhjxohulqjvsulvwdoohw1
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5 Divnulyqlqjvyhnwruhu 4<;504<<;

L Fkulvwhq Vûuhqvhq +4<;7, hu iuhpodjw hq phjhw rpidwwhqgh uhghjûuhovh iru
divnulyqlqjvyhnwruhu iru pdvnlq0 rj e|jqlqjvndslwdo1 Lplgohuwlg hu grnxphq0
wdwlrqhq di ehuhjqlqjvphwrghq qrjhw lpsolflw di ndudnwhu/ kylonhw ydqvnholj0
jûu hq gluhnwh ylghuhiûuhovh di Fkulvwhq Vûuhqvhqv E��7� duehmgh1 Iûojholj
vwduwhu yl l ghwwh divqlw phg dw xqghuvûjh kyrugdq F1V �qghu gh pdvnlq0
divnulyqlqjvyhnwruhu/ iru vxeshulrghq 4<;504<;7/ ghu hu dqiûuw qxpphulvn
sè vlgh <181 l qéyqwh sdslu1 Ghu wlovwuéehv hq ylv jhqhudolwhw l xgohgqlqjhq1
Khuphg eolyhu ghw hq irukrogvylv hqnhow vdj/ dw ylvh kyruohghv divnulyqlqjv0
yhnwruhq éqguhv yhg 4<<4 0 uhiruphq di ylunvrpkhgvehvndwqlqjhq1 Srlqwhq l
dw irukrogh vlj wlo Fkulvwhq Vûuhqvhqv sdslu hu/ dw ghu khu hu ohyhuhw divnuly0
qlqjvyhnwruhu +khuxqghu ehuhjqhw glvvhv wloedjhglvnrqwhuhgh yéugl, iru khoh
shulrghq 4<8604<;71 Ghuvrp pdq ndq jhqvndeh F1V duehmgh ndq pdq eorw
dqyhqgh ghqqh klvwrulvnh vhulh nrpelqhuhw phg q|h wdo iru shulrghq 4<;7 rj
iuhp1 Ghqqh surfhgxuh ylo uhsuévhqwhuh hq iruehgulqj uhodwlyw wlo gh hnvlvwh0
uhqgh vhulhu/ kyru ghq wloedjhglvnrqwhuhgh yéugl di gh vndwwhpévvljh divnuly0
qlqjhu e|jjhu sè hq wuxnhuhw divnulyqlqjvkruulvrqw sè 7 èu1

L qévwh divqlw sèehj|qghv ghwwh duehmgh1 Iûuvw xgohghv xgwu|n iru khoh di0
vnulyqlqjvsur�ohq iru shulrghq 4<;504<;71 Ghqqh shulrgh hu génnhw di F1V
sdslu/ kyruiru nrqvlvwhqvwmhn hu pxoljw1 Khuqévw xgohghv prgl�fhuhgh irup0
ohu iru shulrghq 4<;7 rj iuhp/ kyru ghu vshflhow wdjhv kûmgh iru gh éqguhgh
vndwwhuhjohu hiwhu 4<<41 L vlgvwh gho di ghwwh divqlw xgohghv hw jhqhudolvhuhw
xgwu|n iru ghq wloedjhglvnrqwhuhgh yéugl di gh vndwwhpévvljh divnulyqlqjhu1
Ghwwh xgwu|n hu di véuvnlogw lqwhuhvvh/ vlghq ghw hu ghqqh vwûuuhovh ghu hu phg
wlo dw idvwoéjjh ndslwdohqv xvhufrvw1 Ghq iruhoûeljh 0 q|h 0 vhulh iru wloedjh0
glvnrqwhuhgh vndwwhpévvljh divnulyqlqjhu/ 4<86 rj iuhp/ suévhqwhuhv1

Divnulyqlqjvyhnwruhq 0 xgohgqlqj rj hnvhpsohu Odg � yéuh xgwu|n
iru dqghohq di hq lqyhvwhulqj sè 4 nu1 ghu hu iruvnxgvdivnuhyhw/ hoohu khqvdw wlo
lqyhvwhulqjvirqgv1 Dqwdj hqgylghuh dw eorw 4�dqghohq di divnulyqlqjvjuxqgod0
jhw wloodghv dqyhqgw wlo vndwwhpévvljh divnulyqlqjhu l dqvnd�hovhvèuhw1 Hqgholj
ndq pdq iruvwlooh vlj dgjdqjhq wlo hw |gholjhuh iudgudj l dqvnd�hovhvèuhw sè 
surfhqw1 Ghw dqwdjhv/ dw ghwwh iudgudj nxq rswuéghu l dqvnd�hovhvèuhw/ rj lnnh
kdu qrjhq ehw|gqlqj iru gh ûyuljh vndwwhpévvljh divnulyqlqjhu l hiwhuiûojhqgh
èu +mi1 sxqnw 8 ryhqiru,1

Ghw lqgheéuhu dw yl sè dqvnd�hovhvwlgvsxqnwhw +wlgvsxqnw |, kdu iûojhqgh
h�hnwlyh divnulyqlqjvjuxqgodj E�

|
� 0 l mdjrqhq= vdogryéuglhq/ di hq lqyhvwhulqj

sè 4 nu1=
�

|
' E�� �� 4�

Khu hu vdogryéuglhq vèohghv iruplqgvnhw ghov phg iruorgvdivnulyqlqjhuqh +lqyh0
vwhulqjvirqgv hoohu iruvnxgvdivnulyqlqjhu/ �,/ rj ghov vrp iûojh di gh véuoljh
uhjohu rp divnulyqlqjhu sè dqvnd�hovhvwlgvsxqnwhw/ kylonhw idqjhv yld 4� Gh
vdpohgh vndwwhpévvljh divnulyqlqjhu sè lqyhvwhulqjhq/ gyv1 divnulyqlqjvsurfhqwhq
+elyps3,/ hu=

_
|
' r�

|
n  ' r E�� �� 4n c
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kyru r hu divnulyqlqjvudwhq1 L ghq iûojhqgh shulrgh hu vdogryéuglhq uhgxfh0
uhw phg gh ruglqéuh vndwwhpévvljh divnulyqlqjhu l shulrgh |1 Khuwlo nrpphu
E�� 4� E�� �� c vrp surgxfhqwhuqh ydu iudkrogw iud dw divnulyh l dqvnd�hovhv0
shulrghq1 Vdpohw kdyhv ghuphg=

�
|n�

' E�� r� E�� �� 4n E�� 4� E�� ��

p
�

|n�
' E�� �� 4� E�� �� 4rn E�� ��� E�� �� 4

p
�

|n�
' � E�� �� 4rn E�� ��

p
�

|n�
' E�� �� 4

%
�

4
� r

&
'

%
�� r4

4

&
�

|
�

Khuhiwhu diwdjhu vdogryéuglhq phg divnulyqlqjvudwhq=

�
|n�

' E�� r��3�
%
�� r4

4

&
�

|
c iru � : f�

Iûojholj kdyhv +iru � : f�/ dw ghq vndwwhpévvljh divnulyqlqjvyhnwru ndq vnul0
yhv=

_
|n�

' r E�� r��3�
%
�� r4

4

&
E�� �� 4 ' E�� r��3�

%
�� r4

4

&
_

|
�

Khudi vhv vdpphqkéqjhq phoohp divnulyqlqjhuqh sè dqvnd�hovhvwlgvsxqnwhw
rj gh hiwhuiûojhqgh divnulyqlqjvsurfhqwhu1

Hnvhpsho 4 Gh vndwwhpévvljh divnulyqlqjhu iud 4<;5 0 4<<41Xqghu
gdqvn oryjlyqlqj jmdogw/ dw 4 ' D

S

rj vrp qéyqw l lqgohgqlqjhq/ dw
r ' f��1 � vnûqqhv di F1V1 wlo fd1 < ( / kylonhw yl ghuiru dqyhqghu l ghw
iûojhqgh1: Hqgholj rswuègwh hw lqyhvwhulqjviudgudj sè  ' f�fD l 4<;5/
vdpw  ' f�f2D l 4<;61 Hiwhu 4<;6 idoghu iudgudjhw eruw1 Divnulyqlqjv0
surfhqwhq l 4<;5=

_
|
' r E�� �� 4 n  ' f�� � E�� f�fb� � D

S
n f�fD ' f� 2..D

L 4<;6 kdyhv hw odyhuh lqyhvwhulqjviudgudj E ' f�f2D� kyruiru divnuyqlq0
jhuqh eolyhu

_
|
' r E�� �� 4 n  ' f�� � E�� f�fb� � D

S
n f�f2D ' f� 2D2D

hqgholj kdyhv divnulyqlqjhuqh sè dqvnd�hovhvwlgvsxqnwhw iru 4<;7 rj
iuhp wlo 4<<4 E ' f� G

_
|
' r E�� �� 4 ' f�� � E�� f�fb� � D

S
' f� 22.D�

:Vlgh <181 l rpwdowh sdslu1
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L dooh èuhqh ndq vdpph xgwu|n dqyhqghv iru _
|n�

c � : f G ;

_
|n�

' r E�� r��3�
%
�� r4

4

&
E�� �� 4 ' r � E�� r��3� � E�� r4� � E�� ��

.
_

|n�
'

�
�� f�� � D

S

�
� E�� f�fb� � f�� � f�.�3� ' f� SH2D � f�� � f�.�3�c +4,

kylonhw qûmh vyduhu wlo gh l Fkulvwhq Vûuhqvhq dqiûuwh wdoyéuglhu1 Di0
vnulyqlqjvyhnwruhq iru � : f hu looxvwuhuhw qhghqiru1 Wlo vdpphqoljqlqj
phg DGDP kdyhv iûojhqgh divnulyqlqjvsurfhqwhu iru gh iûuvwh �uh èu/
jlyhw vndwwhuhjohuqh iru 4<;7=

K��R6f G � ' if� 22.Dc � 2fe.Dc � �e���c � �ff��j c

kylonhw hu wéw sè/ phq lnnh lghqwlvn phg/ ghq dqyhqgw l DGDP iru
shulrghq 4<;704<<; = if�2�c f� 2�c f��Dc f� �j1

t 43210

d

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

Iljxu 41 _
�
c � ' |n �c ���4�

Khusè yhqghu yl rv prg shulrghq 4<<404<<:1

Hnvhpsho 5 Gh vndwwhpévvljh divnulyqlqjhu iud 4<<4 0 4<<:1 Hi0
whu 4<<4 divnd�hv 8290uhjohq E4 ' ��/ rj ghu eolyhu lnnh oéqjhuh dg0
jdqj wlo khqvéwwhovhu wlo lqyhvwhulqjvirqgv1 Iru dw xgwdoh vlj rp gh
vndwwhpévvljh divnulyqlqjhu hiwhuiûojhqgh/ nuéyhv hw vnûq ryhu rp0
idqjhw di khqvéwwhovhuqh wlo lqyhvwhulqjvirqgv1 L GÛUV dqyhqghu pdq
vnûqvpévvljw irugholqjhq 8( wlo lqyhvwhulqjvirqgv rj 7 ( wlo iruvnxgv0
divnulyqlqjhu1 Ghuphg ehylunhu rpoéjqlqjhq l 4<<4/ dw � uhgxfhuhv iud
313< wlo 31371 Glvvh éqgulqjhu kdu iûojhqgh lpsolndwlrqhu iru divnulyqlq0
jhuqh l dqvnd�hovhvèuhw=<

_
|
' r E�� �� 4 ' f�� � E�� f�fe� ' f� 2HHc

;Kxvn/ dw � wloodgwhv xghq ghu ghuphg ydu nrqvhnyhqv iru gh +hiwhuiûojhqgh, doplqgholjh
vndwwhpévvljh divnulyqlqjhu1 Ghuiru hu xgwu|nnhw iru gw.l xéqguhw iru khoh shulrghq1

<L slqvhsdnnh xgvsloohw iruhvoèv hq uhgxnwlrq l divnulyqlqjvsurfhqwhq iud 63( wlo 58(1
Jlyhw ghqqh éqgulqj ylo elysp3 = 6 @ i3=57> 3=4:> 3=45> 3=3<j =
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rj ylghuh kdyhv dw=

_
|n�

' r E�� r��3�
�
�� r

�

�
E�� �� ' r � E�� r�� � E�� �� �

_
|n�
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Wloedjhglvnrqwhuhw divnulyqlqjvyhnwru43 Qèu ghw jéoghu xvhufrvw/ hu
ghq lqwhuhvvdqwh yéugl lplgohuwlg lnnh gh hqnhowh divnulyqlqjvsurfhqwhu1 Ghw
dijûuhqgh wlo ghq hqgh hu ghq wloedjhglvnrqwhuhgh yéugl di gh vndwwhpév0
vljh divnulyqlqjhu1 Èuvdjhq hu/ dw sulvhq sè hw ndslwdojrgh qhgvéwwhv di gh
vndwwhpévvljh iudgudjvpxoljkhghu vrp lqyhvwhulqjhq jlyhu dqohgqlqj wlo1 Gd
divnulyqlqjhuqh iûojhu vdogrsulqflsshw hu ghq lpsolfhuhgh vndwwhpévvljh oh0
yhwlg sè ghq pdujlqdoh lqyhvwhulqj xhqgholj1 Iûojholj ylo glvnrqwhulqjvhnvhu0
vlwvhq wdjh vlw xgjdqjvsxqnw l hq vxp ryhu xhqgholjw pdqjh shulrghu1 Iru dw
jhqqhpiûuh ghwwh iruhkdyhqgh/ hu hq uénnh vlpsol�fhuhqgh dqwdjhovhu qûg0
yhqgljh1 Iru ghw iûuvwh dqwdjhv ghw dw iruvnxgvdivnulyqlqjhu rj khqoéjjhovhu
wlo lqyhvwhulqjvirqgv iruhwdjhv 6 shulrghu iûu dqvnd�hovhvwlgvsxqnwhw/ rj dw
ghqqh vwûuuhovh hu nrqvwdqw ryhu wlg1 Ghw dqwdjhv dw uhqwhq/ �/ +yl yhqghu wlo0
edjh wlo kydg ghw ìu iru hq uhqwh qhghqiru, hu nrqvwdqw1 Hqgylghuh iruhwdjhv
ehuhjqlqjhq jlyhw qxjéoghqgh ehvndwqlqjvuhjohu/ kyruiru vshflhow  ' f� Sulq0
flslhow eûu 4 vèohghv rjvè véwwhv olj 41 Phq lgìw véuuhjohu iru divnulyqlqjhu sè
dqvnd�hovhvwlgvsxqnwhwhw klvwrulvn kdu yéuhw uhjohq vqduhuh hqg xqgwdjhovhq/
phgwdjhv sdudphwhuhq/ vèohghv dw hyhqwxhooh éqgulqjhu l oryjlyqlqjhq/ sè
ghwwh sxqnw/ hqnhow ndq lpsohphqwhuhv1 Nrqvlvwhqw phg prghogrnxphqwdwlr0
qhq iru DGDP/ ndoghu yl ghq wloedjhglvnrqwhuhgh yéugl di gh vndwwhpévvljh
divnulyqlqjhu iru 5� Ghuphg kdu yl xplgghoeduw44

5 ' � E� n ���� ~} �
Iruvnxgvdivnulyq lqjhu

p 1p 1 glvnrqwhuhw

n r E�� �� 4� ~} �
divnulyq lqjhu sè

dqvnd�hovhvwlgvsxqnwhw

43L iruelqghovh phg idvwoéjjhovhq di ghq wloedjhglvnrqwhuhgh divnulyqlqjvudwh/ eolyhu
ghq rpwdowh sulvwdovuhjxohulqj yévhqwolj1 Lplgohuwlg ylo uhjxohulqjhq nxq sèylunh glvnrqwh0
ulqjvudwhq1 Mi1 SEU<37<; v1 44 � iru xgg|eqlqj di ghwwh dvshnw1

44Wlov|qhodghqgh hu ghw ydojw dw vh eruw iud h�hnwhq di iruvnxgvdivnulyqlqjhu p1p l
DGDP1 L Oljqlqjhq iru elysp hu ghu vèohghv nxq wdoh rp hq wloedjhglvnrqwhulqj di elysp3�
6=
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E2� hu ghq jhqhuhooh irupho iru ghq wloedjhglvnrqwhuhgh yéugl di gh vndwwhpév0
vljh divnulyqlqjhu145

Ehuhjqlqj di wloedjhglvnrqwhuhw divnulyqlqjvyhnwru Iru dw xguhjqh
5 nuéyhv lplgohuwlg lqsxw di uhqwhu/ vndwwhu vdpw rjvè ylghq rp uhjxoh0
ulqjvsulvwdoohw/ ghu dqyhqgwhv vrp juxqgodj iru sulvwdovuhjxohulqjhq l shul0
rghq 4<;504<<31 Qèu ghw jéoghu uhqwhu/ vè dqyhqghu F1V ndvvhnuhglwuhqwhq1 L
DGDP kdu yl lplgohuwlg ehvoxwwhw dw dqyhqgh lze} 0 ghq h�hnwlyh reoljdwlrqv0
uhqwh 0 vrp juxqgodj iru ehuhjqlqjhq/ kyruiru ghqqh hu dqyhqgw qhghqiru1 Gd
ghw uhhow hu ghq iruyhqwhgh uhqwh ghu eûu lqgjè/ hu ghw ghq odjjhgh lze} ghu
dqyhqghv vrp uhqwhvdwv1 +Hq iruxgvéwqlqj rp vwdwlvnh iruyhqwqlqjhu,1 Vrp
vndwwhudwh hu wvgvx dqyhqgw/ kyru F1V1 dqyhqghu hq vdpyhmhw pdujlqdovndwwh0
vdwv iru vhoyvwéqgljh rj dnwlhvhovndehu1 Pdq nxqqh vûjh dw nruuljhuh khuiru/
phq iruvnhoohq phoohp ghq vdpyhmgh surfhqw rj wvgvx hu xgehw|gholj1 L sh0
ulrghq kyru ghu hu sulvwdovuhjxohulqj dqyhqghv gdwd iud F1V1 Phuh suéflvw
dqyhqghv uhjxohulqjvsulvwdoohw iru 4<;7 l hiwhuiûojhqgh shulrgh iuhp wlo 4<<3146

Ghq vdpohgh vhulh/ vdpphq phg vhulhq iru wloedjhglvnrqwhuhgh divnulyqlqjhu
ä od DGDP +qhghuvwh vhulh,/ hu looxvwuhuhw l �jxu 6 qhghqiru1

6 Divoxwwhqgh ehpéunqlqjhu

L qéuyéuhqgh sdslu hu ghw iruvûjw dw xgohgh hw xgwu|n iru ghq wloedjhglv0
nrqwhuhgh yéugl di gh vndwwhpévvljh divnulyqlqjhu sè pdvnlqndslwdo/ ghu hu
nrqvlvwhqw phg wlgoljhuh duehmgh sè rpuèghw1 Qévwh vnulgw nxqqh yéuh/ dw
xqghuvûjh gh vndwwhpévvljh divnulyqlqjhu sè e|jqlqjvndslwdo qûmhuh1 Hq px0
oljkhg hu khu/ dw dqyhqgh ghw phjhw juxqgljh duehmgh di Vfkxow}0Pûoohu +4<<9,
vrp vndehorq1

45Kylv yl odghu # @ 3 rj � @ 4 ièv } @ v+4.l,

l.v
> kylonhw vèohghv vyduhu wlo ghw �végydqoljh�

xgwu|n iru gh vndwwhpévvljh divnulyqlqjhu kylv ghu vhv eruw iud iruvnxgvdivnulyqlqjhu hwf1
Lûyuljw hu irupohq nrqvlvwhqw/ phq grj lnnh doghohv vdpphqidoghqgh/ phg gìq xgohgw l
SEU<37<61 L SEU<37<6 wdjhv ghu lnnh hnvsolflw kûmgh iru hnvhpshoylv 8290uhjohq 0 gyv1 �=
Ghuiru hu ghu pdujlqdoh iruvnhooh1 Uhwiéugljylv vndo ghw grj vljhv/ dw iruidwwhuqh wdjhu kûmgh
iru ghw idnwxp/ dw ghu sè dqvnd�hovhvwlgvsxqnwhw pèvnh lnnh hu wdoh rp ixog xgq|wwhovh
di divnulyqlqjvjuxqgodjhw +v1<,1 Ghwwh uhsuévhqwhuhu hq khqylvqlqj +rphqg lpsolflw, wlo
véuuhjohu iru divnulyqlqjhu sè dqvnd�hovhvwlgvsxqnwhw1

46Iru hq glvnxvvlrq di sulvwdovuhjxohulqj di divnulyqlqjvjuxqgodjhw/ vh SEU<37<61

;



Iljxu�4= Iljxu 61 Wloedjhglvnrqwhuhgh vndwwhpévvljh divnulyqlqjhu= 4<860
4<<52<91

Olwwhudwxu

^4` Gdojddug/ F0M1/ 4<<;1 Ehvndwqlqjvsdudgrnvhw rj DGDP1 Gdqpdunv Vwd0
wlvwln1 Duehmgvsdslu/ Prghojuxsshq1

^5` Gdojddug/ F0M1/ 4<<;1 Xvhufrvw 0 glvnuhw yv1 nrqwlqxhuw wlg1 Gdqpdunv
Vwdwlvwln1 Duehmgvsdslu/ Prghojuxsshq1

^6` Gdojddug/ F0M1 rj Oduv Kddjhq Shghuvhq/ 4<<;1 D Qrwh rq Xvhufrvw lq
DGDP dqg GUHDP1 Zrunlqj sdshu1

^7` Vfkxow}0Pûoohu/ S1 4<<91 Ndslwdorpnrvwqlqjhu yhg hukyhuyvlqyhvwhulqjhu l
Gdqpdun vlghq 4<991 Duehmgvsdslu/ GÛUV1

^8` Euhphu Udvpxvvhq/ S1/ W1 Wkrpvhq/ N1W1 Kdqvhq/ 4<<61 Xvhufrvw0
xgwu|nnhw l xgexgvsurmhnwhw= Hvwlpdwlrq di ulvlnrsuéplhu rj iûovrpkhgv0
dqdo|vh1 Gdqpdunv Vwdwlvwln1 Duehmgvsdslu/ Prghojuxsshq1

^9` Vûuhqvhq/ F1/ 4<;71 Vndwwhpévvljh divnulyqlqjhu l Gdqpdun vlghq 4<861
Zrunlqj sdshu qr142;7/ Rghqvh Xqlyhuvlwhw1
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