
Zdyhohwv h Uhghv Qhxudlv

4@ Sduwh= Qrêøhv vreuh Zdyhohwv

Surid Wåqld Qxqhv Udehoor

LWD/ 4< gh Mxokr gh 4<<<

41 Klvwöulfr

Ddqäolvh zdyhohw whp xp ghvhqyroylphqwr uhfhqwh/ hperud ghvgh 4<85 dv �zdyhohwv
�mä �jxudvvhp lpsolflwdphqwh hp wudedokrv grv pdwhpäwlfrv D1Fdoghuöq h ]|j0
pxqg1

Qr lqðflr grv dqrv ;3/ qxphurvrv flhqwlvwdv mä xwlol}dydp dv �zdyhohwv�frpr
xpd dowhuqdwlyd ã dqäolvh gh Irxulhu wudglflrqdo1 Dv �zdyhohwv� gh M1V1Olìqdug
h gh [1Urghw uhodflrqdgdv dr wudwdphqwr qxpìulfr gh vlqdlv dfývwlfrv +idod rx
pývlfd, h dv gh M1Pruohw/ vhuyldp sdud hvwrfdu h lqwhusuhwdu rv vlqdlv vðvplfrv
uhfroklgrv hp fdpsdqkdv gh survshfêær gh shwuöohr1 R iðvlfr D1Jurvvpdqq/ mxq0
wdphqwh frp Pruohw ghvhqyroyhudp r irupdolvpr gd wudqvirupdgd zdyhohw frq0
wðqxd vhp xwlol}du d whruld gh uhsuhvhqwdêær gh juxsr h dlqgd/ pdwhpäwlfrv wdlv
frpr U1Frlipdq h J/Zhlvv fuldudp rv �äwrprv�h dv �proìfxodv� txh ghyldp frq0
vwlwxlu dv frpsrqhqwhv gh edvhv gh glyhuvrv hvsdêrv ixqflrqdlv1 Hqlp/ O1Fduohvrq
xwlol}dyd ixqêøhv pxlwr vhphokdqwhv ãv �zdyhohwv� d �p gh frqvwuxlu xpd edvh
lqfrqglflrqdo gr hvsdêr M� gh Vwhlq h Zhlvv1

Qrv ýowlprv gh} dqrv/ dsur{lpdgdphqwh/ r lqwhuhvvh shodv zdyhohwv fuhvfhudp
dvvxvwdgrudphqwh1 Sru yrowd gh 4<;8/ irl gdgr xp qryr lpsxovr d hvwd whruld
dwudyìv gdv frqwulexlêøhv gh pdwhpäwlfrv h h{suhwv hp surfhvvdphqwr gh vlqdo1
Xp grv slrqhlurv irl \1Ph|hu/ xp pdwhpäwlfr gd hvfrod gh Fdoghuöq0]|jpxqg/
vdolhqwdprv wdpeìp dv frqwulexlêøhv gh L1Gdxehfklhv/ V1Pdoodw/ hqwuh rxwurv1 H
{lvwhp yäuldv ud}øhv sdud hvwh vxfhvvr1 Sru xp odgr/ r frqfhlwr gh zdyhohwv srgh
vhu ylvwr frpr xpd vðqwhvh gh lgìldv ruljlqdgdv gxudqwh rv ýowlprv ylqwh rx wulqwd
dqrv hp hqjhqkduld+fögljr vxeedqgd,/ iðvlfd+hvwdgrv frhuhqwhv/ juxsr gh uhqrupd0
ol}dêær, h pdwhpäwlfd sxud+hvwxgr gh rshudgruhv gh Fdoghuöq0]|jpxqg,1 Frpr



xpd frqvhtÿíqfld ghvvd lqwhuglvflsolqdulgdgh/ dv zdyhohwv dshodp d flhqwlvwdv gh

yäuldv äuhdv1 Sru rxwur odgr/ dv zdyhohwv vær ihuudphqwdv pdwhpäwlfdv ehp vlpsohv

frp judqgh ydulhgdgh gh srvvðyhlv dsolfdêøhv1

51 Qrwdêær

Gduhprv dtxl dojxpdv qrwdêøhv txh vhuær xvdgdv gxudqwh wrgr r wh{wr1

Ghqrwduhprv sru ]/ U h U2c r frqmxqwr grv qýphurv lqwhlurv/ uhdlv h grv sduhv

rughqdgrv gh qýphurv uhdlv/ uhvshfwlydphqwh1

Rv hvsdêrv ixqflrqdlv frp rv txdlv wudedokduhprv gxudqwh wrgr r wh{wr vær rv

hvsdêrv yhwruldlv uREU�/ frp R ' �c 2/ fxmd gh�qlêær ì d vhjxlqwh=

uREU� ' i� G U$ U> � ì phqvxuäyho h m�mR ì lqwhjuäyho vreuh Uj
R hvsdêr yhwruldo u�EU� ì xp hvsdêr gh Edqdfk/ pxqlgr gd qrupd=

n�n
�
'

]
U

m�E%�m _%�

Hqtxdqwr txh u2EU� ì xp hvsdêr gh Kloehuw/ pxqlgr gr vhjxlqwh surgxwr lqwhuqr=

k�c �l '

]
U

�E%��E%�_%c

txh gh�qh d vhjxlqwh qrupd=

n�n '

�]
U

m�E%�m2 _%

�
�*2

�

Sruwdqwr r hvsdêr u2EU� ì r hvsdêr grv vlqdlv gh hqhujld �qlwd1

Sdud fdgd s 5 u�EU�c gh�qlprv d wudqvirupdgd gh Irxulhu gh s sru=

EIs �E1� ' esE1� ' �s
2Z

]
U

e3�%1sE%�_%c

h prvwud0vh txh

�
�
�
es E1�

��� � E2Z�3�*2 nsn
�
� Srghprv/ d sduwlu gh xp surfhvvr gh

ol plwh/ hvwhqghu d gh�qlêær gd wudqvirupdgd gh Irxulhu dr hvsdêr u2EU�/ h dð

rewhprv txh d wudqvirupdgd gh Irxulhu I ì xp rshudgru olqhdu/ lvwr ì

I G u
2EU�$u2EU�
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ì wdo txh IEk�n q�� ' kIE�� n qIE��1 Hp u2EU�/ rewhprv dlqgd d lghqwlgdgh

gh Sduvhydo/ rx vhmd ksc }l '
Gesce}H1

Dlqgd/ gdgdv sc } 5 u2EU�c gh�qlprv d frqyroxêær gh s h } sru=

Es � }�E%� '

]
U

s E+�}E%� +�_+

whprv hqwær d vhjxlqwh sursulhgdgh=

IEs � }�E1� '
s
2ZEIs�E1�EI}�E1�

61 Zdyhohw frqwðqxd

D wudqvirupdgd zdyhohw ì xpd ihuudphqwd txh ghfrpsøh gdgrv/ ixqêøhv rx rsh

udgruhv hp glihuhqwhv frpsrqhqwhv gh iuhtÿíqfld h hqwær hvwxgd fdgd frpsrqhqwh

frp xpd uhvroxêær frqgl}hqwh frp vxd hvfdod1 Qrv uhvwulqjluhprv ãv zdyhohwv

xqlglphqvlrqdlv1

Gh�qlêær= Vhmd � 5 u2EU�c vdwlvid}hqgr d vhjxlqwh frqglêær=

n"]

3"

m1m3�
�
�
�e�E1�

���
2

_1 	 n4

1Gh�qlprv d wudqvirupdgd zdyhohw gh xpd ixqêær s 5 u2EU�c frp uhvshlwr ã

ixqêær gh dqäolvh �c sru=

EA�@�s�E@c K� '

n"]

3"

s E%��@cKE%�_%c

rqgh/ �@cKE%� ' m@m3�*2 �
�
%3K

@

�
�

Qrwd= Dv ixqêøhv �@cK vær fkdpdgdv zdyhohwv/ hqtxdqwr txh d �qêær � ì

fkdpdgd zdyhohw pæh rx zdyhohw eävlfd1 Rv sduåphwurv @ h K vær uhvshfwlyd0

phqwh rv sduåphwurv gh glodwdêær rx hvfdod h gh wudqvodêær1 Txdqgr @ yduld/

�
@cf

Er� ' m@m3�*2 �Er*@� freuh glihuhqwhv grpðqlrv gh iuhtÿíqfld+ydoruhv judqghv
gr sduåphwur gh hvfdod m@m fruuhvsrqghp d edl{dv iuhtÿíqfldv/ rx odujdv hvfdodv

�
@cf

> shtxhqrv ydoruhv gh m@m fruuhvsrqghp d dowdv iuhtÿíqfldv rx hvfdodv �qdv

�
@cf
,1 D yduldêær gr sduåphwur K wdpeìp qrv shuplwh pryhu r fhqwur gh orfd
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ol}dêær gr whpsr= fdgd �@cKEr� ì orfdol}dgd hp wruqr gh r ' K1 Sruwdqwr d wudqv0

irupdgd zdyhohw suryí xpd ghvfulêær whpsr0iuhtÿíqfld gh s� D qrupdol}dêær irl

hvfroklgd gh prgr txh
�
��@cK

�
�
' n�n sdud wrgr @c K�

Qrwd= Revhuyh txh d wudqvirupdgd zdyhohw uhsuhvhqwd r surgxwr hvfdodu gh s

frp fdgd ixqêær gd idpðold gh zdyhohwv i�@cKj1 Sdud @ �{dgr/ hod wdpeìp srgh

vhu lqwhusuhwdgd frpr d frqyroxêær E�3
@
� s�EK�/ rqgh �3

@
E%� ' �

@cf
E�%�1

Qrwd= Revhuyh dlqgd txh frpr � 5 u2EU� hqwær e� 5 u2EU�c lvwr vljql�fd txh

hvwdv ixqêøhv whp ghfdlphqwr sdud }hur hp 	4c lqwxlwlydphqwh hvwd frqglêær

dvvhjxud txh � h e� whp dojxpd frqfhqwudêær/ rx vhmd vær shtxhqdv rqgdv rx ph

okru rqgdv orfdol}dgdv/ gdð r qrph zdyhohw1 D frqglêær/
n"U

3"

m1m3�
�
�
�e�E1�

���
2

_1 	 n4c

ghqrplqdgd frqglêær gh dgplvvlelolgdgh ì qd suäwlfd+sru h{hpsor vh � 5 u�EU�,

htxlydohqwh ã � qær whu frpsrqhqwh gh iuhtÿíqfld }hur=e�Ef� ' f1 Lvwr lpsolfd

txh � ghyh whu pìgld }hur/ rx vhmd
n"U

3"

�E%�_% ' f1 Qrwh txh mEA�@�s �E@c K�m �

nsn c;s 5 u2EU�1

6141 D wudqvirupdgd zdyhohw h d dqäolvh whpsr0iuhtÿíqfld

Hp yäuldv dsolfdêøhv/ gdgr xp vlqdo s E|�c hvwdprv lqwhuhvvdgrv hp vhx frqwhýgr

gh iuhtÿíqfld orfdophqwh qr whpsr1 D wudqvirupdgd gh Irxulhu qrv gä xpd uhsuh0

vhqwdêær gr frqwhýgr gd iuhtÿíqfld gh sc pdv d lqirupdêær uhodwlyd ã orfdol}dêær

qr whpsr gh/ sru h{hpsor/ dowdv iuhtÿíqfldv qær srgh vhu rewlgd idflophqwh gh

Is� D orfdol}dêær whpsr0iuhtÿíqfld srgh vhu rewlgd �mdqhodqgr� sulphludphqwh

r vlqdo s h hp vhjxlgd wrpdqgr vxd wudqvirupdgd gh Irxulhu/ ì r txh fkdpdprv

gh wudqvirupdgd gh Irxulhu mdqhodgd gh sc gh�qlgd sru=

EA��?s �E�c |� '

n"]

3"

sEr�}Er� |�e3��r_r

H{lvwhp yäuldv hvfrokdv srvvðyhlv sdud d ixqêær mdqhod } hp dqäolvh gh vlqdlv/

vhqgr dv sulqflsdlv dv gh vxsruwh frpsdfwr h uhjxodulgdgh ud}räyho1 Xpd gdv

hvfrokdv pdlv srsxoduhv ì xpd jdxvvldqd1 Hp wrgdv dv dsolfdêøhv/ } ì vxsrvwd ehp

frqfhqwudgd hp whpsr h iuhtÿíqfld= vh } h e} vær dpedv frqfhqwudgdv hp wruqr gr

}hur/ hqwær EA��?s�E�c |� srgh vhu lqwhusuhwdgd frpr r �frqwhýgr� gh s hp wruqr

gr whpsr | h gd iuhtÿíqfld��D wudqvirupdgd gh Irxulhu mdqhodgd suryí dvvlp xpd

ghvfulêær gh s qr sodqr whpsr0iuhtÿíqfld1 Pdv/ mä txh d iuhtÿíqfld gh xp vlqdo ì
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gluhwdphqwh sursuflrqdo dr frpsulphqwr gr vhx flfor/ vhjxh txh sdud lqirupdêøhv

hvshfwudlv gh dowd iuhtÿíqfld/ r lqwhuydor gh whpsr ghyh vhu uhodwlydphqwh shtxhqr

sdud gdu xpd phokru suhflvær/ hqtxdqwr txh sdud lqirupdêøhv hvshfwudlv gh edl{d

iuhtÿíqfld/ r lqwhuydor gh whpsr ghyh vhu uhodwlydphqwh pdlv dpsor sdud gdu

lqirupdêøhv pdlv frpsohwdv1 Hp rxwudv sdodyudv/ ì lpsruwdqwh whu xpd mdqhod

whpsr0iuhtÿíqfld  h{ðyho/ txh vh hvwuhlwd dxwrpdwlfdphqwh hp fhqwurv gh dowd

iuhtÿíqfld h vh dodujd hp fhqwurv gh edl{d iuhtÿíqfld1 Ihol}phqwh/ d wudqvirupdgd

zdyhohw A�@� uhodwlyd d xpd zdyhohw pæh whp hvwd fdsdflgdgh1 Sdud wruqdu lvwr

pdlv fodur/ gduhprv dojxpdv gh�qlêøhv1

Gh�qlêær= Xpd ixqêær qær qxod � 5 u
2EU� ì ghqrplqdgd ixqêær mdqhod vh

%�E%� wdpeìp shuwhqfh d u2EU�� R fhqwur |
W

e r

udlr {
�
gh xpd ixqêær mdqhod � vær gh�qlgrv sru

|
W

'

�

n�n2

n"]

3"

% m�E%�m2 _%

h

{� '
�

n�n

;?
=
n"]

3"

E%� |
W� m�E%�m2 _%

<@
>

�*2

uhvshfwlydphqwh> h d odujxud gd ixqêær mdqhod � ì gh�qlgd sru 2{��

Vxsrqkd txh � ì xpd zdyhohw pæh wdo txh � h e� vãr ixqêøhv mdqhodv frp

fhqwurv h udlrv gdgrv sru |Wc�W

c{�c{e�
c uhvshfwlydphqwh1 Hqwær/ hp sulphlur

oxjdu/ ì fodur txh d wudqvirupdgd zdyhohw gh xp vlqdo sc orfdol}d r vlqdo frp xpd

mdqhod qr whpsr/ gdgd sru dKn@|W�@{�c Kn@|Wn@{�o/ vhqgr r fhqwur gd mdqhod

ljxdo d Kn @|
W

h d odujxud gdgd sru 2@{�� Hvwd ì d fkdpdgd �orfdol}dêær0whpsr�

hp dqäolvh gh vlqdlv1 Sru rxwur odgr/ vh frqvlghuduprv d ixêær mdqhod #c gdgd sru

#E�� ' e�E� n �W�

hqwær # wdpeìp ì xpd ixqêær mdqhod frp fhqwur hp 3 h udlr gdgr sru {
e�
h shod

lghqwlgdgh gh Sduvhydo d wudqvirupdgd zdyhohw gh s wruqd0vh

EA�@�s�E@c K� ' @ m@m3�*2
n"]

3"

es E��e�K�#

�
@

�
� �

�
W

@

��
_��

Hqwær frp h{fhêær gr idwru pxowlsolfdwlyr @ m@m3�*2 h gd pxgdqêd gh idvh/ olqhdu

e
�K�

c ghwhuplqdgd shod wudqvodêær gd mdqhod gh whpsr/ vhjxh txh d wudqvirupdgd
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zdyhohw wdpeìp qrv gä lqirupdêær orfdol}dgd gr hvshfwur gh es / frp mdqhod gh

iuhtÿíqfld ljxdo d

�
�W

@

�

�

@

{
e�
c

�
W

@
n
�

@

{
e�

�
/ fxmr fhqwur ì

�
W

@

h d odujxud ì gdgd

sru
2

@

{
e�
1 Hvwd ì d fkdpdgd �orfdol}dêær0iuhtÿíqfld�1 Dvvlp gr h{srvwr dflpd/

whprv xpd �mdqhod whpsr0iuhtÿíqfld�=

dKn @|
W

� @{�c Kn @|W n @{�o  

�
�

W

@

�

�

@

{
e�
c
�

W

@

n
�

@

{
e�

�

sdud d dqäolvh whpsr0iuhtÿíqfld/ xvdqgr d wudqvirupdgd zdyhohw uhodwlyd d xpd

zdyhohw pæh �c vre dv frqglêøhv ghvfulwdv dflpd1

Dojxqv frphqwäulrv vh id}hp qhfhvväulrv1 Hp sulphlur oxjdu/ mä txh ghyhprv

frqvlghudu iuhtÿíqfldv srvlwlydv/ d zdyhohw pæh � ghyh vhu hvfroklgd gh prgr txh

r fhqwur �W gh e� vhmd xp qýphur srvlwlyr1 Qd suäwlfd/ hvwh qýphur srvlwlyr/ dvvlp

frpr r sduåphwur gh hvfdod @/ ì vhohflrqdgr gh prgr txh �W*@ vhmd r fhqwur gh

iuhtÿíqfld gd edqgd gh iuhtÿíqfld

�
�

W

@

�

�

@

{
e�
c
�

W

@

n
�

@

{
e�

�
gh lqwhuhvvh1 Hqwær d

ud}ær hqwuh r fhqwur gh iuhtÿíqfld h d odujxud gd edqgd gh iuhtÿíqfld ì gdgd sru

�
W*@

2{
e�
*@
'

�W

2{
e�

c

d txdo lqghshqgh gd orfdol}dêær gr fhqwur gh iuhtÿíqfld1 Hvwd ì d fkdpdgd

�frqvwdqwh0T� qd dqäolvh gh iuhtÿíqfld1 D lpsruwåqfld gd mdqhod whpsr0iuhtÿíqfld

ì txh hod vh hvwuhlwd sdud judqghv fhqwurv gh iuhtÿíqfld �W*@ h vh dodujd sdud sh0

txhqrv fhqwurv gh iuhtÿíqfld �W*@/ hperud d äuhd gd mdqhod vhmd frqvwdqwh/ gdgd

sru e{�{e�
� H lvwr ì r txh vh ghvhmd hp dqäolvh whpsr0iuhtÿíqfld1

Dvvlp/ frqfoxðprv txh d wudqvirupdgd zdyhohw ì xp lqvwuxphqwr phokru txh

d wudqvirupdgd gh Irxulhu mdqhodgd sdud d dqäolvh gh ihq÷phqrv uäslgrv gh dowd

iuhtÿíqfld/ wdlv frpr vlqdlv wudqvlhqwhv rx vlqjxodulgdghv hp ixqêøhv rx qýfohrv

gh lqwhjudlv1

6151 Sursulhgdghv gd zdyhohw frqwðqxd

Gduhprv d vhjxlu dojxpdv gdv sulqflsdlv sursulhgdghv gd wudqvirupdgd zdyhohw1

R uhvxowdgr sulqflsdo ì d uhvroxêær gd lghqwlgdgh/ txh qrv prvwud txh xpd ixqêær

s 5 u2EU� srgh vhu uhfrehuwd gh vxd wudqvirupdgd zdyhohw1 Qær gduhprv dtxl dv
ghprqvwudêøhv/ txh srghp vhu hqfrqwudgdv hp Gdxehfklhv^5`1
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Whruhpd1 Vhmd � 5 u2EU� xpd zdyhohw eävlfd1 Hqwær sdud wrgd sc } 5 u2EU�c
whp0vh txh=

n"]

3"

n"]

3"

EA�@�s �E@c K�EA�@�}�E@c K�
_@ _K

@2
' �� ksc }l c

rqgh �� ' 2Z

n"U

3"

���e�E1�
�
�
�

2

m1m3� _1�

Sursrvlwlrq 41 D uhvroxêær gd lghqwlgdgh srgh vhu olgd frpr

s ' �3�
�

n"]

3"

n"]

3"

EA�@�s�E@c K��@cK

_@ _K

@2
c

frp d frqyhujíqfld gd lqwhjudo qr vhqwlgr iudfr/ lvwr ì/

�
3�

�

n"]

3"

n"]

3"

EA�@�s�E@c K�EA�@�}�E@c K�
_@ _K

@2
' ksc }l c;} 5 u2EU��

Qr hqwdqwr/ suryd0vh txh wdo frqyhujíqfld wdpeìp ydoh qr vhqwlgr iruwh gh u
2EU�c

lvwr ì

*�4
��<f

�2c�<n"

�
�
�
�
�
�
�
�
�
�

s � �3�
�

] ]

��$�@�$�2

�K�$�

EA�@�s�E@c K��@cK

_@ _K

@2

�
�
�
�
�
�
�
�
�
�

' f�

Dtxl d lqwhjudo ì ylvwd frpr xp hohphqwr gh u
2EU�c dwudyìv gr whruhpd gh uhs0

uhvhqwdêær gh Ulhv}1

D iöupxod dflpd/ prvwud txh txdotxhu s 5 u2EU� srgh vhu duelwuduldphqwh

ehp dsur{lpdgd sru xpd vxshusrvlêær gh zdyhohwv1 Hvwd d�updêær sduhfh sdud0

gr{do/ mä txh wrgdv dv zdyhohwv wíppìgld }hur/ dvvlp frpr txdotxhu vxshusrvlêær

ghodv/ hqtxdqwr txh s qær whp qhfhvvduldphqwh pìgld }hur1 D h{solfdêær ghvwh

dsduhqwh sdudgr{r hvwä qr idwr gh txh d frqyhujíqfld ì qr vhqwlgr gh u2EU� h qær

qr vhqwlgr gh u
�EU�� Txdqgr �� $ fc�2c � $ n4c hqwær

s E%�� �3�
�

] ]

��$�@�$�2

�K�$�

EA�@�s�E@c K��@cK

_@ _K

@2
c

:



ì xpd ixqêær txh dvvxph ydoruhv shtxhqrv/ h txh whqgh ohqwdphqwh sdud }hur/

txdqgr % fuhvfh/ whp d phvpd lqwhjudo txh sc pdv vxd qrupd hp u2EU� whqgh d

}hur1 Lvwr ì dqäorjr dr txh dfrqwhfh qr vhjxlqwh h{hpsor= frqvlghuh dv ixqêøhv

}?E%� '

�
E2?�3�c m%m � ?

fc fdvr frqwuäulr

hqwær/
U
U
}
?
E%�_% ' �c;?/ dlqgd txh }

?
$ fc sdud wrgr % 5 U h n}

?
n '

E2?�3�*2 $ fc txdqgr ?$ n4( pdv E}?� qær frqyhujh hp u
�EU��

H{lvwhp yduldêøhv gd uhvroxêær gd lghqwlgdgh/ xpd gdv txdlv frqvlvwh hp lq0

wurgx}lu glihuhqwhv ixqêøhv sdud d uhfrqvwuxêær h sdud d ghfrpsrvlêær1 Pdlv
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Qrwh txh ��c �2 srghp whu sursulhgdghv pxlwr glihuhqwhv1 Sru h{hpsor xpd srgh
qær vhu uhjxodu/ hqtxdqwr txh rxwud srgh vhu ehp uhjxodu> dpedv qær qhfhvvl0
wdp qhp phvpr vhuhp dgplvvðyhlv1 Hp Krovfkqhlghu h Wfkdplwfkldq+4<<3,/ d
olehugdgh qd hvfrokd gh ��c �2 ì xvdgd sdud surydu dojxqv uhvxowdgrv edvwdqwh
lqwhuhvvdqwhv1 Xp ghvwhv uhvxowdgrv ì r hvwxgr gh sursulhgdghv gh uhjxodulgdgh
orfdo gh ixqêøhv qær glihuhqfläyhlv/ d vdehu=

Whruhpd1 Vxsrqkd txh
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Uhflsurfdphqwh/ whprv r vhjxlqwh uhvxowdgr

Whruhpd1 Vxsrqkd txh � whp vxsruwh frpsdfwr h txh s 5 u2EU� ì olplwdgd

h frqwðqxd/ Vh/ sdud dojxp k 5ofc�dc d wudqvirupdgd zdyhohw gh s vdwlvid}
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hqwær s ì Kùoghu frqwðqxd frp h{srhqwh k�

Rv whruhpdv dflpd prvwudp txh d Kùoghu frqwlqxlgdgh gh xpd ixqêær s srgh
vhu fdudfwhul}dgd shor ghfdlphqwr hp @ gr ydoru devroxwr gh vxd wudqvirupdgd
zdyhohw+h{fhwr sdud @ ' �c qær whprv d htxlydoíqfld,1 Qrwh txh qær dvvxplprv
qhqkxpd uhjxodulgdgh sdud �c d qær vhu whu pìgld }hur1 D glihuhqfldelolgdgh gh
rughp vxshulru gh s h d Kùoghu frqwlqxlgdgh gh vxd ghulydgd gh pdlru rughp
srghp vhu fdudfwhul}dgdv dqdorjdphqwh sru phlr gr ghfdlphqwr grv frh�flhqwhv
zdyhohwv/ vh � whp pdlv prphqwrv qxorv/ lvwr ì/ vxsrqgr txh

U
U
%
6�E%�_% ' fc

sdud 6 ' fc �c � � � c ?c whprv r vhjxlqwh uhvxowdgr=

s 5 �?c frp s E6�
c 6 ' fc�c � � � c ? olplwdgdv h txdgudgr lqwhjuäyhlv/ h s E?�

Kùoghu frqwðqxd frp h{srhqwh k 5ofc �d/
�
�


sc �

@cK

��� � � m@m?nkn�*2 c xqliruph0

phqwh hp @�

Qrydphqwh qær h{ljlprv qhqkxpd uhjxodulgdgh sdud ��

R pdlv lpsruwdqwh hp wrgdv hvwdv fdudfwhul}dêøhv ì txh hodv hqyroyhp vr0

phqwh r ydoru devroxwr gd wudqvirupdgd zdyhohw1 Qrwh txh wdpeìp srghprv

frqfoxlu vreuh d uhjxodulgdgh gh s d sduwlu gr ghfdlphqwr hp � gr ydoru devroxwr

gh vxd wudqvirupdgd gh Irxulhu mdqhodgd A��?E�c |�c vh d mdqhod } hvfroklgd iru

vx�flhqwhphqwh uhjxodu1 Qr hqwdqwr r ydoru frpsxwdgr gr h{srhqwh kc d sdu0

wlu gh mA��?E�c |�m qær vhuä öwlpr1 Sdud rewhu xpd yhugdghlud fdudfwhul}dêær/ d

idvh gh mA��?E�c |�m ghyh vhu ohydgd hp frqwd/ sru h{hpsor yld hvwlpdwlydv wlsr
Olwwohzrrg0Sdoh|1

D wudqvirupdgd zdyhohw srgh vhu xvdgd wdpeìp sdud fdudfwhul}du uhjxodul0
gdgh orfdo/ r txh qær dfrqwhfh frp d wudqvirupdgd gh Irxulhu mdqhodgd/ phvpr
ohydqgr hp frqwd d lqirupdêær gh idvh1 Rv grlv suö{lprv whruhpdv vær ghylgrv ã
Krovfkqhlghu h Wfkdplwfkldq+4<<3,1
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hqwær s ì Kùoghu frqwðqxd hp %f frp h{srhqwh k

Hvwhv whruhpdv mxvwl�fdp r qrph gh �plfurvföslr pdwhpäwlfr�/ txh ì gdgr

dojxpdv yh}hv ã wudqvirupdgd zdyhohw1

71 Wudqvirupdgd zdyhohw glvfuhwd

D wudqvirupdgd zdyhohw frqwðqxd ì dowdphqwh uhgxqgdqwh/ h qd suäwlfd ì dydoldgd

vrphqwh qxp julg qr sodqr whpsr0hvfdod1 Qhvwh fdvr rv sduåphwurv gh hvfdod @

h wudqvodêær K dperv dvvxphp ydoruhv glvfuhwrv1 Sdud @c hvfrokhprv dv srwíq0

fldv lqwhludv gh xp sduåphwur gh hvfdod �{dgr @f : �c lvwr ì @ ' @
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� Frpr mä

ylvwr/ glihuhqwhv ydoruhv gh 6/ fruuhvsrqghp d zdyhohwv gh glihuhqwhv odujxudv1

Vhjxh sruwdqwr txh rv ydoruhv gr sduåphwur gh wudqvodêær K ghshqghuær gh 6 G

zdyhohwv hvwuhlwdv+dowdv iuhtÿíqfldv, vær wudqvodgdgdv sru shtxhqrv sdvvrv/ sdud
freulu wrgr r grpðqlr gr whpsr/ hqtxdqwr txh zdyhohwv odujdv+edl{dv iuhtÿíqfldv,
vær wudqvodgdgdv sru sdvvrv odujrv1 Mä txh d odujxud gh �E@6

f
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@
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Qr fdvr glvfuhwr/ qær h{lvwh hp jhudo xpd iöupxod dqäorjd ã uhvroxêær gd

lghqwlgdgh gr fdvr frqwðqxr1 Vxujhp/ hqwær dv vhjxlqwhv txhvwøhv=
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4,Ì srvvðyho fdudfwhul}du s frpsohwdphqwh/ frqkhfhqgr0vh A�@�sB
5,Ì srvvðyho uhfrqvwuxlu s gh prgr qxphulfdphqwh hvwäyho d sduwlu gh A�@�sB
Hvwdv txhvwøhv uhihuhp0vh ã uhfrqvwuxêær gh s d sduwlu gd wudqvirupdgd zdyhohw

glvfuhwd1 Srghprv wdpeìp frqvlghudu r sureohpd gxdo/ d srvvlelolgdgh gh h{0
sdqglu s hp whuprv gh xpd vxshusrvlêær gh zdyhohwv/ vxujhp/ hqwær dv vhjxlqwhv
txhvwøhv=

D,Txdotxhu ixqêær srgh vhu hvfulwd frpr xpd vxshusrvlêær gh �
6c?

B
E,H{lvwh xp dojrulwpr qxphulfdphqwh hvwäyho sdud fdofxodu rv frh�flhqwhv

sdud xpd wdo h{sdqværB
Sdud uhvsrqghu d hvwdv txhvwøhv/ whuhprv rv grlv suö{lprv sduäjudirv1

7141 Iudphv

Rv iudphv irudp lqwurgx}lgrv sru Gx!q h Vfkdh�hu+4<85,/ qr frqwh{wr gh vìulhv
gh Irxulhu qær kdup÷qlfdv> hohv vær wdpeìp uhylvdgdv hp \rxqj+4<;3,1 Yhmdprv
vxd gh�qlêær1 Qhvwh sduäjudir hvwduhprv wudedokdqgr qxp hvsdêr gh Kloehuw Mc

pxqlgr gh xp surgxwr lqwhuqr k�c �l �
Gh�qlêær= Xpd idpðold gh ixqêøhv E)���Ma qxp hvsdêr gh Kloehuw M ì gh0

qrplqdgd �iudph�/ vh h{lvwhp � : fc � 	 n4 wdlv txh/ ;s 5 Mc whp0vh
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[

�Ma

�
�


sc )�

���2 � � nsn2 �

Fkdpdprv � h � gh olplwdqwhv gr iudph Vh rv grlv olplwdqwhv gr iudph vær ljxdlv/
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qr vhqwlgr iudfr1

D iöupxod dflpd qrv ohpeud d h{sdqvær gh s hp edvhv ruwrqrupdlv/ pdv ì

lpsruwdqwh qrwdu txh rv �iudphv� h dwì phvpr rv �wljkw iudphv� qær vær hp jhudo

edvhv ruwrqrupdlv/ frpr loxvwuduhprv qr h{hpsor d vhjxlu1

H{hpsor= Vhmd M ' F2
h frqvlghuh rv yhwruhv e� ' Efc ��/ e2 ' E�
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Orjr ie�c e2c e�j ì xp �wljkw iudph�/ pdv gh�qlwlydphqwh qær ì xpd edvh
ruwrqrupdo/ mä txh qær ì qhp phvpr olqhduphqwh lqghshqghqwh1 Revhuyh wdpeìp

txh qhvwh h{hpsor r olplwdqwh gr iudph ì � '
�

2
c txh qrv gä d ud}ær gh uhgxqgåq0

fld gr iudph+wuív yhwruhv qxp hvsdêr elglphqvlrqdo,1 Vh d ud}ær gh uhgxqgåqfld
gr wljkw iudph iru ljxdo d 4/ hqwær r �wljkw iudph� ì xpd edvh ruwrqrupdo/ frpr
yhuhprv d vhjxlu1

Whruhpd1 Vhmd E)���Ma xp wljkw iudph qxp hvsdêr gh Kloehuw Mc frp olpl0

wdqwh � ' � h
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frpsohwr1 Gh idwr/ vhmd s 5 M/ wdo txh
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D iöupxod dflpd qrv gä xpd pdqhlud wulyldo gh uhfreulu s d sduwlu gh
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vh r �iudph� ì xp wljkw iudph frp olplwdqwh ljxdo d 41 Yhmdprv r txh dfrqwhfh

qr fdvr jhudo1Sulphludphqwh lqwurgx}luhprv r rshudgru �iudph�1

Vhmd E)���Ma xp �iudph� frp olplwdqwhv � h � qxp hvsdêr gh Kloehuw M�

Gh�qdprv hqwær r rshudgru �iudph� 8 G M $ ,2Ea�c sru=
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k8 WSc sl ' kSc 8s l c;S 5 ,2Ea�c;s 5 Mc

r txh qrv shuplwh gh�qlu 8 W

G ,2Ea�$ Mc sru
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Frpr n8n ' n8 Wn c whprv txh 8 W wdpeìp ì olplwdgr h srghprv surydu txh

r rshudgru 8 W

8 vdwlvid} d vhjxlqwh ghvljxdogdgh

k�sc sl � k8 W8sc sl � k�sc sl c;s 5 Mc

r txh lpsolfd txh 8 W

8 ì lqyhuvðyho1 Dvvlp dsolfdqgr E8 W

8 �3� drv yhwruhv )�

rewhprv xpd qryd idpðold gh yhwruhv/ d txdo ghqrwdprv sru Eh)���Ma h gh�qlgd

sru h)� ' E8 W8 �3�)�� Suryd0vh txh Eh)���Ma ì wdpeìp xp �iudph�/ frp olplwdqwhv

�3� h �3�� D hvwh �iudph�/ ghqrplqduhprv gh �iudph gxdo� gh E)���Ma 1 Dlqgd

srghprv surydu txh
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Lvwr vljql�fd txh whprv xpd iöupxod gh uhfrqvwuxêær sdud s / d sduwlu gh
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dr phvpr whpsr xpd uhfhlwd sdud hvfuhyhu s frpr xpd vxshusrvlêær gh )�c r txh

ghprqvwud txh rv frqmxqwrv vær uhdophqwh gxdlv1 Dvvlp/ gdgr xp �iudph�/ r txh ì
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qhfhvväulr id}hu sdud dsolfdu d iöupxod dflpd/ ì frpsxwdu h)�� Yrowduhprv d lvwr hp

euhyh/ pdv sulphludphqwh hqghuhêdprv xpd txhvwær txh iuhtxhqwhphqwh dsduhfh

qhvwh srqwr1 Hqidwl}dprv txh �iudph� h phvpr �wljkw iudph� qær vær edvhv

ruwrqrupdlv srutxh r frqmxqwr i)� ( � 5 aj ì wlslfdphqwh olqhduphqwh ghshqghqwh1

Lvwr vljql�fd txh sdud xpd gdgd s 5 M/ h{lvwhp yäuldv glihuhqwhv vxshusrvlêøhv

gh )�� R txh hqwær dsrqwd d vhjxqgd sduwh gd iöupxod dflpd frpr hvshfldophqwh

lqwhuhvvdqwhB Gduhprv xpd lgìld gd uhvsrvwd frp xp h{hpsor ehp vlpsohv1

H{hpsor= Frqvlghudprv/ frpr hp h{hpsor dqwhulru M ' F2
h r frqmxqwr
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flhqwhv1 Ì qhvwh vhqwlgr txh gl}hprv txh rv frh�flhqwhv
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� Qr hqwdqwr rv yhwruhv h)�/ prvwudp0vh rv pdlv hfrq÷plfrv/ qr vhjxlqwh vhqwlgr=
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Phvpr vh o qær iru shtxhqr/ srghprv rewhu xp dojrulwpr sdud d uhfrqvwuxêær
gh sc frp frqyhujíqfld h{srqhqfldo d sduwlu gh xp pìwrgr lwhudwlyr/ txh srgh
vhu hqfrqwudgr hp ^5`1

7151 Iudphv gh zdyhohw

Qr sduäjudir dqwhulru/ ylprv txh vh wlyhuprv xp �iudph� qxp hvsdêr gh Kloehuw

M/ whuhprv xp dojrulwpr gh uhfrqvwuxêær qxphulfdphqwh hvwäyho sdud wrgd s 5
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M�Qhvwh sduäjudir gduhprv frqglêøhv qhfhvväuldv h frqglêøhv vx�flhqwhv/ sdud sr0

ghuprv ghwhuplqdu txdqgr xpd ixqêær � jhud xpd idpðold gh zdyhohwv i�
6c?

(6c? 5

]j txh frqvwlwxl xp iudph/ h dvvlp whuhprv xp dojrulwpr qxphulfdphqwh hvwäyho

gh uhfrqvwuxêær hp u
2EU�� Sulphludphqwh/ gduhprv xpd frqglêær qhfhvväuld1

Whruhpd1 Vhmd � 5 u
2EU� h �
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36*2
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% � ?Kf�c6c? 5 ]1 Vh
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gí ruljhp d xp iudph/ txh ì d phvpd uhvwulêær txh qr fdvr frqwðqxr1
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Qhp wrgdv dv hvfrokdv gh �c @fc Kf ohydp d �iudph� gh zdyhohwv/ phvpr vh � ì

dgplvvðyho1 Sru lvvr/ gduhprv d vhjxlu frqglêøhv vx�flhqwhv vreuh �c @fc Kfc vre dv

txdlv qöv gh idwr rewhprv xp �iudph�1 Rewhuhprv wdpeìp xpd hvwlpdwlyd sdud

rv olplwdqwhv gr �iudph�1
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% � ?Kf�c gh irupd qxphulfdphqwh hvwäyho/ ghvgh txh

i�
6c?

(6c? 5 ]j frqvwlwxd xp �iudph�1

Qr suö{lpr sduäjudir yhuhprv frpr srghprv frqvwuxlu edvhv ruwrqrupdlv gr

hvsdêr u2EU��

81 Edvhv ruwrqrupdlv gh zdyhohwv h Dqäolvh gh pxowluhv0

roxêær

D sulphlud frqvwuxêær gh edvhv ruwrqrupdlv gh zdyhohwv sduhfhx xp wdqwr pludfx0

orvd1 Hvwd vlwxdêær pxgrx frp r dgyhqwr gd dqäolvh gh pxowluhvroxêær/0irupxodgd

sru Pdoodw h Ph|hu/ hp 4<;91 D dqäolvh gh pxowluhvroxêær suryí xpd ihuudphqwd

sdud d frpsuhhqvær gdv edvhv gh zdyhohwv h sdud d frqvwuxêær gh qryrv h{hpsorv1

D klvwöuld gd irupxodêær gd dqäolvh gh pxowluhvroxêær ì xp ehor h{hpsor gh dsol0

fdêær hvwlpxodqwh gr ghvhqyroylphqwr whöulfr1 Txdqgr Pdoodw dsuhqghx vreuh d

4:



edvh gh Ph|hu/ hoh irl wudedokdqgr hp dqäolvh gh lpdjhqv/ rqgh d lgìld gh hvwxgdu
lpdjhqv vlpxowdqhdphqwh hp glihuhqwhv hvfdodv ì pxlwr srsxodu kä yäulrv dqrv1
Lvwr r hvwlpxorx d yhu dv edvhv ruwrqrupdlv gh zdyhohwv frpr xp lqvwuxphqwr
sdud ghvfuhyhu pdwhpdwlfdphqwh r lqfuhphqwr qd lqirupdêær qhfhvväulr sdud lu
gh xpd dsur{lpdêær jurvvhlud sdud xpd dsur{lpdêær gh dowd uhvroxêær1 Hvwd
frpsuhhqvær hvwä fulvwdol}dgd qd dqäolvh gh pxowluhvroxêær1

8141 Gh�qêær h sursulhgdghv

Rv shvtxlvdgruhv gh yäuldv hvshfldolgdghv txhuldp hqfrqwudu dojrulwprv pdqls0
xoäyhlv/ shuplwlqgr ghfrpsru ixqêøhv duelwuäuldv hp whuprv gh ixqêøhv hvshfldlv/
frpelqdqgr dv ydqwdjhqv gr vlvwhpd wuljrqrpìwulfr h gr vlvwhpd gh Kddu1 Hvwhv
grlv vlvwhpdv rfxsdp gxdv srvlêøhv h{wuhpdv/ qr vhjxlqwh vhqwlgr1 Dv ixqêøhv
gr vlvwhpd wuljrqrpìwulfr vær shuihlwdphqwh orfdol}dgdv hp iuhtÿíqfld rx hp ydu0
läyho gh Irxulhu/ pdv qær wíp orfdol}dêær suhflvd qd yduläyho gh hvsdêr+rx whpsr,1
Sru rxwur odgr dv ixqêøhv gr vlvwhpd gh Kddu vær shuihlwdphqwh orfdol}dgdv qd
yduläyho gh hvsdêr/ pdv wíp xpd pä orfdol}dêær qd yduläyho gh Irxulhu1 Lvwr vh
ghyh d grlv ghihlwrv gdv ixqêøhv gr vlvwhpd gh Kddu= d idowd gh uhjxodulgdgh h d
idowd gh rvflodêær1

D shvtxlvd gh edvh kloehuwldqdv txh irvvhp dr phvpr whpsr ehp orfdol}dgdv
qd yduläyho gh hvsdêr h qd yduläyho gh Irxulhu irl prwlydgd sru U1 Edoldq/ gd
vhjxlqwh pdqhlud1 �Srghprv whu lqwhuhvvh hp whruld gh frpxqlfdêøhv/ hp uh suh0
vhqwdu xp vlqdo rvflodqwh frpr xpd vxshusrvlêær gh �rqglqkdv� hohphqwduhv wdo
txh fdgd xpd srvvxd dr phvpr whpsr xpd iuhtÿíqfld h xpd orfdol}dêær qr
whpsr edvwdqwh ehp gh�qlgdv1 D lqirupdêær ýwlo ì/ gh idwr/ iuhtÿhqwhphqwh yh0
lfxodgd dr phvpr whpsr shodv iuhtÿíqfldv hplwlgdv h shod hvwuxwxud whpsrudo gr
vlqdo+r h{hpsor gd pývlfd ì fdudfwhuðvwlfr,1 D uhsuhvhqwdêær gh xpd vlqdo frpr
ixqêær gr whpsr h{leh pdo r hvshfwur gdv iuhtÿíqfldv hp mrjr/ hqtxdqwr txh dr
frqwuäulr vxd dqäolvh gh Irxulhu pdvfdud r lqvwdqwh gh hplvvær h d gxudêær gh
fdgd xp grv hohphqwrv gr vlqdo1 Xpd uhsuhvhqwdêær dghtxdgd ghyhuld frpelqdu
dv ydqwdjhqv ghvwdv gxdv ghvfulêøhv frpsohphqwduhv/ dsuhvhqwdqgr doìp glvvr xp
fduäwhu glvfuhwr phokru dgdswdgr ã whruld gh frpxqlfdêøhv�1

D qrêær gh dqäolvd gh pxowluhvroxêær shuplwh frqfloldu d dqäolvd hp yduläyho
gh hvsdêr frp d dqäolvh hp yduläyho gh Irxulhu h lvwr gh pdqhlud frpsdwðyho frp r
sulqfðslr gh lqfhuwh}d gh Khlvhqehuj1 Dqwhv gh sdvvduprv ã gh�qlêær sursuldphqwh
glwd yhmdprv txdo d lgìld1

Vhmd � 5 u2EU� xpd zdyhohw wdo txh r frqmxqwr i��c&( �c & 5 ]j vhmd xpd edvh
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gh u
2EU�c rqgh ��c&E%� ' 23�*2�E23�

% � &�� Dvvlp/ sdud fdgd � 5 ]c frqvlghuh

r vxehvsdêr `� ' di��c&( & 5 ]jo� Ì fodur txh u2EU� srgh vhu ghfrpsrvwr frpr

xpd vrpd gluhwd grv vxehvsdêrv `� G

u
2EU� ' �

�M]

`�c

qr vhqwlgr txh wrgd ixqêær s 5 u2EU� whp xpd ýqlfd ghfrpsrvlêær=

sE%� ' � � � n }�E%� n }fE%� n }
3�E%� n � � � c

rqgh }� 5 `� sdud wrgr � 5 ]1

Vh i��c&( �c & 5 ]j ì xpd edvh ruwrqrupdo gh u
2EU�c hqwær rv vxehvsdêrv `�

vær pxwxdphqwh ruwrjrqdlv/ lvwr ì/

k}�c },l ' fc � 9' ,c rqgh }� 5 `� h }, 5 `,�

Qhvwh fdvr xvd0vh d qrwdêær=

`�B`,c � 9' ,�

Frqvhtxhqwhphqwh/ d vrpd gluhwd wruqd0vh xpd vrpd ruwrjrqdo/ rx vhmd doìp gd

ghfrpsrvlêær vhu ýqlfd/ vhxv frpsrqhqwhv vær pxwxdphqwh ruwrjrqdlv1

Vhqgr d edvh ruwrqrupdo rx qær/ whp0vh xpd ghfrpsrvlêær gr u2EU� hp vrpd

gluhwd grv vxehvsdêrv `�� Sdud fdgd � 5 ]c frqvlghuh rv vxehvsdêrv ihfkdgrv gh

u2EU�c gh�qlgrv sru=

T� '`�n� �`�n2 � � � � c � 5 ]�

Hvvhv vxehvsdêrv wíp dv vhjxlqwhv sursulhgdghv=
4,� � � � T� � Tf � T

3� � � � � (

5,

�
^

�M]
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�
' u

2EU�(

6, _
�M]

T� ' ifj G

7,T�3� ' T� �`�c � 5 ](

8,sE�� 5 T� / s E2�� 5 T�3��

Hqwær/ hp frqwudvwh frp rv vxehvsdêrv `� c txh vdwlvid}hp `� _`, ' ifjc

� 9' ,c d vhtÿíqfld grv vxehvsdêrv T� ì xpd vhtÿíqfld hqfdl{dqwh/ frpr ghvfulwr
sru +4,/ h whp d sursulhgdgh gh txh wrgd ixqêær s 5 u2EU� srgh vhu dsur{lpdgd
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wær ehp txdqwr vh txhlud sru vxdv surmhêøhv ��s 5 T�c frpr ghvfulwr hp +5,1
Pdv sru rxwur odgr/ sdud � fdgd yh} pdlru/ dv surmhêøhv ��s ghyhp whu hqhujld
duelwuduldphqwh shtxhqdv/ frpr jdudqwlgr sru +6,1 D sulqflsdo sursulhgdgh ghvvhv
vxehvsdêrv txh qær ì ghvfulwd shodv sursulhgdghv gh +4, d +6, ì txh pdlv h pdlv
�yduldêøhv� gh ��s vær uhprylgdv txdqgr � $ n4� Gh idwr/ hvvdv yduldêøhv vær

wludgdv irud qðyho sru qðyho hp rughp fuhvfhqwh gd �ud}ær gh yduldêær� h hvwrfdgdv
qrv vxehvsdêrv frpsohphqwduhv `� frpr hp +7,1 Hvwh surfhvvr srgh vhu wruqdgr
pxlwr h�flhqwh sru xpd dsolfdêær gd sursulhgdgh+8,1

Gh idwr/ vh r vxehvsdêr gh uhihuíqfld Tf iru jhudgr sru xpd ýqlfd ixqêær

� 5 u2EU� qr vhqwlgr txh

Tf ' d�
fc&(& 5 ]o

rqgh

��c& ' 2
3�*2�E23�

%� &�c

hqwær wrgrv rv vxehvsdêrv T� vær wdpeìp jhudgrv shod phvpd ixqêær � +dvvlp
frpr rv vxehvsdêrv `� vær jhudgrv sru �, lvwr ì=

T� '

�
��c&( & 5 ]

�
c � 5 ]�

Hqwær/ hvwh surfhvvr srgh vhu uhdol}dgr h�flhqwhphqwh/ frpr yhuhprv pdlv wdugh1

Yhmdprv hqwær d gh�qlêær gh dqäolvh gh pxowluhvroxêær1

Gh�qlêær= Xpd dqäolvh gh pxowluhvroxêær gh u2EU� ì sru gh�qlêær/ xpd

vhtÿíqfld ghfuhvfhqwh T�c � 5 ]c gh vxehvsdêrv yhwruldlv ihfkdgrv gh u2EU�c lvwr ì

� � �T2 � T� � Tf � T
3� � T

32 � � � �/ whqgr dv vhjxlqwhv sursulhgdghv=

41 _
�M]

T� ' ifj1
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T� ì ghqvr hp u
2EU��

61 ;s 5 u2EU�c;� 5 ]/ whp0vh sE�� 5 T� / sE2�� 5 T�3��

71 s 5 Tf , sE�� ?� 5 Tfc;? 5 ]1

81 <� 5 Tf wdo txh vh �
fc?

E%� ' �E% � ?� hqwær i�
fc?

(? 5 ]j ì xpd edvh gh

Ulhv} gh Tf�

Qhvwh fdvr � ì ghqrplqdgd ixqêær hvfdod gd dqäolvh gh pxowluhvroxêær1

Ohpeuhprv txh xpd edvh gh Ulhv} gh xp hvsdêr gh Kloehuw M ì xp vxefrq0

mxqwr ie�c e2c � � � c e?c � � �j gh M wdo txh de�c e2c � � � c e?c � � �o ì ghqvr hp M h h{lvwhp

frqvwdqwhv S2 : S� : f wdlv txh sdud wrgd vhtÿíqfld gh hvfdoduhv kfc k�c k2c � � �

whp0vh=
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Gh +8, whprv r vhjxlqwh uhvxowdgr= Gh�qlqgr ��c?E%� ' 23�*2�E23�
%�?�/ vhjxh

txh i��c?(? 5 ]j ì xpd edvh gh Ulhv} gh T�c sdud fdgd � 5 ]1

R sulqfðslr eävlfr gd dqäolvh gh pxowluhvroxêær ì txh txdqgr xpd frohêær

ghfuhvfhqwh gh vxehvsdêrv ihfkdgrv gh u2EU� vdwlvid} dv frqglêøhv gh +4, d +8,/
h pdlv dojxpdv rxwudv klsöwhvhv gh uhjxodulgdgh vreuh �c hqwær h{lvwh xpd edvh

gh Ulhv} gh zdyhohwv i��c&( �c & 5 ]j gh u
2EU�c rqgh � 5 u2EU� h ��c&E%� '

23�*2�E23�
% � &��Dlqgd d zdyhohw � srgh vhu frqvwuxðgd h{solflwdphqwh1 D frq0

vwuxêær gd zdyhohw qr fdvr jhudo srgh vhu hqfrqwudgd hp ^4`1 Prvwuduhprv dtxl
vrphqwh r fdvr hp txh i�

fc?
(? 5 ]j ì xpd edvh ruwrqrupdo gh Tf�

Sdud fdgd � 5 ] gh�qdprv`� / frpr r frpsohphqwr ruwrjrqdo gh T� hp T�3�/

lvwr ì � 5 `� / � 5 T�3� h k�c �l ' fc ;� 5 T� � Whprv hqwær txh

T�3� ' T� �`��

Dlqgd/ vh � 9' & hqwær`� B`&c rx vhmd k�c �l ' fc;� 5 `� h ;� 5 `&� Sruwdqwr/

sdud � 	 ac vhjxh txh

T� ' Ta�
a3�3�

�
&'f

`a3&c

rqgh wrgrv hvwhv hvsdêrv vær ruwrjrqdlv1 Dvvlp/ hp yluwxgh gdv sursulhgdghv +4,
h +5, gd gh�qlêær/ srgh0vh prvwudu txh

u
2EU� ' �

�M]

`��

Doìp glvvr/ rv vxehvsdêrv `� khugdp d sursulhgdgh +6, gh T� c lvwr ì/

s 5 `� / sE2� �� 5 `f�

Orjr/ vh i�
fc&( & 5 ]j iru xpd edvh ruwrqrupdo gh `fc vhjxh gd htxlydoíqfld

dflpd txh/ sdud fdgd � 5 ]/ i��c&( & 5 ]j ì xpd edvh ruwrqrupdo gh`� h sruwdqwr

i��c&( �c & 5 ]j ì xpd edvh ruwrqrupdo gh u
2EU�� Dvvlp/ qrvvd wduhid vh uhgx} d

hqfrqwudu � 5 `f wdo txh i�E� � &�( & 5 ]j frqvwlwxd xpd edvh ruwrqrupdo gh

`f�

Sdud frqvwuxlu hvwd �c d sduwlu gd ixqêær hvfdod �c xwlol}dprv sursulhgdghv

ghfruuhqwhv gd gh�qlêær gd dqäolvh gh pxowluhvroxêær h frqfoxðprv txh

s 5 `f /
es E1� ' e�1*26fE1*2 n Z�DE1�e�E1*2�c
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1 D iöu0

pxod jhudo dflpd sdud d wudqvirupdgd gh Irxulhu gh s 5 `f vxjhuh txh wrphprv

e�E1� ' e�1*26fE1*2 n Z�e�E1*2�c
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frpr xpd fdqglgdwd sdud qrvvd zdyhohw1 Dvvlp/ whprv r vhjxlqwh uhvxowdgr

Whruhpd1 Vh xpd vhtÿíqfld gh vxehvsdêrv ihfkdgrv ET���M] hp u
2EU� vdw0

lvid} dv frqglêøhv gh xpd dqäolvh gh pxowluhvroxêær/ vhqgr i�
fc?

(? 5 ]j xpd

edvh ruwrqrupdo gh Tfc hqwær h{lvwh xpd edvh ruwrqrupdo dvvrfldgd gh zdyhohwv

i��c&( �c & 5 ]j sdud u
2EU� wdo txh

��3�s ' ��s n
[

&M]
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Xpd srvvlelolgdgh sdud d frqvwuxêærgd zdyhohw � ì
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+frp 6f gh�qlgd frpr dflpd,/ rx htxlydohqwhphqwh
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Qrwh txh � qær ì xqlfdphqwh ghwhuplqdgd shod dqäolvh gh pxowluhvroxêær

ET���M] srlv vh � d vdwlvid}/ hqwær �r gh�qlgd sru

f

�rE1� ' 4E1�e�E1�c

frp 4 2Z�Reo��J_�S@ h m4E1�m ' �c ^�r�c wdpeìp d vdwlvid} Hp sduwlfxodu/ srghprv

hvfrokhu 4E1� ' 4
f
e
�61

frp 6 5 ]/ m4
f
m ' �c r txh fruuhvsrqgh d xpd pxgdqêd

gh idvh h xpd wudqvodêær sru 6 sdud �� Xvduhprv hvwd olehugdgdgh sdud gh�qlu/

� sru

� '
[

?M]

}
?
�
3�c?

c frp }
?
' E���?�

3?n�c

rx rfdvlrqdophqwh }? ' E���?�
3?n�n2� / frp � 5 ] hvfroklgr dsursuldgdphqwh1

Hperud dv edvhv ruwrqrupdlv gh zdyhohwv gh lqwhuhvvh suäwlfr hvwhmdp dv0

vrfldgdv ã dqäolvh gh pxowluhvroxêær/ ì srvvðyho frqvwuxlu xpd edvh ruwrqrupdo

i��c&( �c & 5 ]j gh u
2EU�/ d sduwlu gh xpd zdyhohw �c pdv txh qær hvwhmd dvvrfl0

dgd d xpd dqäolvh gh pxowluhvroxêær1 Sru h{hpsor/ vh gh�qluprv � gd vhjxlqwh

pdqhlud

e�E1� '

�
E2Z�3�*2c vh

eZ
.
� m1m � Z rx eZ � m1m � �2Z

.
�

fc fdvr frqwuäulr1
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Yhmdprv grlv h{hpsorv vlpsohv gh frpr dsolfdu d uhfhlwd dflpd sdud frqvwuxêær

gh edvhv ruwrqrupdlv dvvrfldgdv d xpd dqäolvh gh pxowluhvroxêær1

H{hpsor= Frqvlghuh � d ixqêær fdudfwhuðvwlfd gr lqwhuydor dfc �oc hqwær rewh0

prv

�? '
s
2

]
n"

3"

�E%��E2%� ?�_% '

�
�*
s
2c vh ? ' fc �c

f fdvr frqwuäulr1

Frqvhtxhqwhphqwh/ � '
�I
2
�3�cf

�

�I
2
�3�c� rx vhmd/

�E%� '

;?
=

�c vh f � % 	
�

2

��c vh
�

2
� % 	 �

fc fdvr frqwuäulr1

Hvwd ì d edvh gh Kddu1

H{hpsor= Frqvlghuh �c wdo txh vxd wudqvirupdgd gh Irxulhu ì gh�qlgd sru

e�E1� '

;?
=

E2Z�3�*2c m1m � 2Z*�
E2Z�3�*2 ULtdZ

2
DE �

2Z
m1m� ��oc 2Z*� 	 m1m � eZ*�

fc fdvr frqwuäulr/

rqgh D ì xpd ixqêær gh fodvvh �& rx �"c vdwlvid}hqgr

DE%� '

�
fc % � f
�c % � �

h dlqgd

DE%� n DE� � %� ' ��

D sduwlu gh e�c rewhprv

6fE1� '
s
2Z
[

,M]

e�E2E1 n 2Z,�� +814,

h frpr
e�E1� ' e�1*26fE1*2 n Z�e�E1*2� +815,

hqwær
e�E1� '

s
2Ze

�1*2de�E1 n 2Z� n e�E1 � 2Z�oe�E1*2��

lvwr ì

e�E1� '

;?
=

�I
2Z
e
�1*2 ti?dZ

2
DE �

2Z
m1m � ��oc 2Z

�
� m1m � eZ

�

�I
2Z
e
�1*2 ULtdZ

2
DE �

eZ
m1m � ��oc eZ

�
	 m1m � HZ

�

fc fdvr frqwuäulr1
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Hvwd ì d edvh gh Ph|hu1

Qrwd= Sdud frqvwuxlu qrydv edvhv ruwrqrupdlv/ srghprv/ d sduwlu gh ixqêøhv

hvfdodv/ frqvwuxlu xpd dqäolvh gh pxowluhvroxêær/ gh�qlqgr T� ' di��c&( & 5 ]jo1
D shujxqwd txh vxujh qdwxudophqwh ì= Txh frqglêøhv d ixqêær � ghyh vdwlvid}hu

sdud txh srvvdprv rewhu xpd dqäolvh gh pxowluhvroxêærB D uhvsrvwd ì d vhjxlqwh/

hvfrokd � wdo txh=

41 41 41 � h e� whqkdp xp ghfdlphqwr ud}räyho/

51 �E%� '
S

?M]

S?�E2%�?�/ rqgh
S

?M]

mS?m2 ' � h f 	 k �
S

,M]

���e�E1 n 2Z,�
�
�
�

2

�

q 	 n4c

61

n"U

3"

�E%�_% 9' f�

D gh�qlêær gh dqäolvh gh pxowluhvroxêær srgh vhu hvwhqglgd ã u2EU?�� V1Pdoodw
uholjd hvwh frqfhlwr d dojrulwprv gh wudwdphqwr qxpìulfr gh lpdjhqv1 Vh/ qr sodqr/
sE%c +� ghvljqd d lpjhp lghdo+olplwh/ fxmd suhflvær ì devroxwd,/ s�E%c +� 5 T�

uhsuhvhqwd xpd dsur{lpdêær fxmd uhvroxêær ì +gh rughp gh judqgh}d gh, 23�
�

R frqfhlwr gh dqäolvh gh pxowluhvroxêær jhqhudol}d xp dojrulwpr lqwurgx}lgr

sru J1Ghvodxulhv h V1Gxexf vre r qrph gh lqwhusrodêær gläglfd1

8151 Ghfrpsrvlêøhv h uhfrqvwuxêøhv zdyhohw

D dqäolvh gh pxowluhvroxêær ohyd qdwxudophqwh d xp hvtxhpd klhuäutxlfr h uäslgr

sdud r fäofxor grv frh�flhqwhv zdyhohw gh xpd gdgd ixqêær1

Vhmd � 5 u
2EU� xpd ixqêær hvfdod h iT�j�M] rv vxehvsdêrv jhudgrv sru ��

Frqvlghuh � 5 u
2EU� h i`�j�M]

rv vxehvsdêrv jhudgrv sru �� Dvvlp/ gd vhjxqgd

sursulhgdgh gd gh�qlêær gh pxowluhvroxêær/ vhjxh txh txdotxhu ixqêær s 5 u2EU�
srgh vhu dsur{lpdgd wdqwr txdqwr vh txhlud sru xpd ixqêær s� 5 T� c sdud dojxp

� 5 ]1 Dlqgd/ frpr T�3� ' T� �`� c;� 5 ]/ s� whp xpd ýqlfd ghfrpsrvlêær=

s� ' s�n� n }�n�c

rqgh s�n� 5 T�n� h }�n� 5 `�n�� Uhshwlqgr hvwh surfhvvr/ whprv

s� ' }�n� n }�n2 n � � �n }�n� n s�n� c

rqgh s� 5 T� h }� 5 `�c;� 5 ]/ h � hvfroklgr wdo txh s�n� vhmd vx�flhqwh0

phqwh �shtxhqd�1 D ghfrpsrvlêær dflpd/ txh ì ýqlfd/ ì fkdpdgd �ghfrpsrvlêær
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zdyhohw�> h r �uhvwr� ì phglgr hp whuprv gd �yduldêær� gh s�n� +rx pdlv suh0
flvdphqwh/ iuhtÿíqfld rx qýphur gh flforv sru xqlgdgh gh frpsulphqwr,1 Xp
fulwìulr phqrv h�flhqwh gh sdudgd ì h{ljlu txh ns�n�n vhmd phqru txh xp fhuwr

olpldu1Qr txh vhjxh/ glvfxwluhprv xp dojrulwpr sdud r fäofxor grv frh�flhqwhv gh

s� h }��

Frpr � 5 Tf h � 5 `fc dperv frqwlgrv hp T
3�/ txh ì jhudgr sru i�

3�c& '

2�*2�E2% � &�( & 5 ]j vhjxh txh h{lvwhp gxdv vhtÿíqfldv ER&�c E^&� 5 ,2E]� wdlv

txh

�E%� '
[

&M]

R&�
3�c&E%�

�E%� '
[

&M]

^&�3�c&E%�

;% 5 U� Sru rxwur odgr/ mä txh �E2��c �E2� � �� 5 T
3� h T

3� ' Tf �`fc h{lvwhp

txdwur vhtÿíqfldv E@
32&�c EK32&�c E@�32&�c EK�32&� 5 ,2E]� & 5 ] wdlv txh=

�E2%� '
[

&M]

d@
32&�E%� &� n K

32&�E%� &�o +816,

�E2%� �� '
[

&M]

d@�32&�E%� &� n K�32&�E%� &�oc

;% 5 U1 Dv gxdv iöupxodv dflpd srghp vhu frpelqdgdv qd ýqlfd iöupxod d vhjxlu=

�E2%� ,� '
[

&M]

d@,32&�E%� &� n K,32&�E%� &�oc & 5 ]c ;% 5 U� +817,

txh ì fkdpdgd uhodêær gh ghfrpsrvlêær gh � h �� Djrud/ whprv grlv sduhv gh
vhtÿíqfld iER&�c E^&�j h iE@&�c EK&�jc dv txdlv vær wrgdv ýqlfdv ghylgr d uhodêær gh

vrpd gluhwd T
3� ' Tf�`f� Hvwdv vhtÿíqfldv vær xvdgdv sdud irupxodu rv dojrulw0

prv gh uhfrqvwuxêær h ghfrpsrvlêær1 R sulphlur sdu gh vhtÿíqfldv ì xwlol}dgr qr

dojrulwpr gh uhfrqvwuxêær/ hqtxdqwr txh r vhjxqgr sdu gh vhtÿíqfldv h xwlol}dgr

qr dojrulwpr gh ghfrpsrvlêær1

Sdud ghvfuhyhu hvwhv dojrulwprv/ ydprv surphlur ohpeudu txh dpedv s� 5 T� h

}� 5 `� wíp xpd ýqlfd uhsuhvhqwdêær hp vìulh=+
s�E%� '

S
&M]

S
�

&
�E23�

%� &�c

frp U� ' ES�
&
� 5 ,2E]�(

+818,
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h +
}�E%� '

S

&M]

_
�

&
�E23�

%� &�c

frp _�
' E_�

&
� 5 ,2E]�(

+819,

rqgh qöv lqwhqflrqdophqwh vxsulplprv r frh�flhqwh gh qrupdol}dêær 2
3�*2

c hv0

fuhyhqgr �E23�
%� &� h �E23�

%� &� dr lqyìv gh xvdu ��c& h ��c&� D sduwlu gh 817/

vhjxh txh=

�E23�n�
%�&� ' �E2E23�%��&� '

[

,M]

d@&32,�E2
3�
%� ,�n K&32,�E23�

%� ,�o� +81:,

Frpr s� n }� 5 T� �`� ' T�3� hqwær whp0vh gh 818/819 h 81:/ txh=
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&M]

S
�3�

&
�E23�n�

%� &� '
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S
�3�

&
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d@&32,�E2
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%� ,�n K&32,�E23�
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,
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'
[
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+%[
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S
�3�
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%� ,�n
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&M]

S
�3�

&
K&32,

&
�E23�

%� ,�
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'

'

[
,M]

dS�
,
�E23�

%� ,�n _
�

,
�E23�%� &�o�

Dvvlp/ rewhprv txh= ;?
=

S
�

,
'

S
&M]

S
�3�

&
@&32,

_
�

,
'

S

&M]

S
�3�

&
K&32,

Revhuyh txh dpedv dv vhtÿíqfldv U
� h g� vær rewlgdv gh f�3�c xvdqgr dv vh0

tÿíqfldv gh ghfrpsrvlêær frpr shvrv1 Hvwh ì r fkdpdgr dojrulwpr gh ghfrp0

srvlêær1

Uhflsurfdphqwh/ frpr s� 5 T� ' T�n� �`�n�c vhjxh txh=

[

&M]

S
�

&
�E23�

%� &� '
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,M]

dS�n�
,

�E23�3�
%� ,�n _

�n�

,
�E23�3�

%� ,�o +81;,

Qr hqwdqwr whp0vh d sduwlu gh 816=

�E23�3�
%� ,� '

[

�M]

R��E2E2
3�3�

%� ,�� �� '
[

�M]

R��E2
3�%� 2,� ��
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&M]
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%� &� +81<,
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^��E2
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&M]
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3�
%� &� +8143,

Dvvlp/ vxevwlwxlqgr 81< h 8143 hp 81;/ rewhprv=
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&M]
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�E23�

%� &� '
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,M]

+
S
�n�
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&M]

R&32,�E2
3�
%� &�
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�n�

,
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&M]

^&32,�E2
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%� &�
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&M]
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,M]

dS�n�
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R&32, n _
�n�

,
^&32,o

,
�E23�

%� &��

Orjr gh 8144/ frqfoxðprv txh=

S
�

&
'

[

,M]

dS�n�
,

R&32, n _
�n�

,
^&32,oc

rx vhmd/ srghprv uhfrqvwuxlu d vhtÿíqfld U
� d sduwlu gdv vhtÿíqfldv U

�n� h _
�n�

c

xwlol}dqgr dv vhtÿíqfldv gh uhfrqvwuxêær frpr shvrv1 Hvwh ì r fkdpdgr dojrulwpr

gh uhfrqvwuxêær1

Hp hqjhqkduld hoìwulfd hvwhv dojrulwprv vær fkdpdgrv sdvvrv gh dqäolvh h vðq0

whvh gh xp hvtxhpd gh �owurv vxeedqgdv/ frp uhfrqvwuxêær h{dwd1
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^4` Fkxl/ F1N1 Dq Lqwurgxfwlrq wr zdyhohwv1 Dfdghplf Suhvv/ Orqgrq/ 4<<51
^5` Gdxehfklhv/ L1 Whq Ohfwxuhv rq Zdyhohwv1 FEPV0QVI Vhulhv lq Dsso1 Pdwk1
VLDP sxeol1/ Sklodghoskld/ 4<<51
^6` Ph|hu/ \1 Rqghohwwhv hw Rsìudwhxuv1 Khupdqq/ Sdulv/ 4<<31
^7` Jrphv/ V1P1 > Fruwlqd/ H1 Zdyhohw Wudqvirup= D Orfdo Wlph0Iuhtxhqf| Dqdo0
|vlv1 73f Vhplqäulr Eudvlohlur gh Dqäolvh/ 4<<71
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