


&DKLHU GHV FKDUJHV UpJXODWLRQ o *7& 8/ UGU0 9T9oGUoUGU0

ululu 'HVFULSWLI SUHVWDWLRQV © PLVH HQ SODFH G·XQH *7& ª HW © H[WHQVLRQ GH *7& ª

Iz <8<•q J FJ _p('=3•/Hz J• F¶3'•H 3•/< J< <J_3 /z<•3==p <'_ =J </•J5 èJ <8<•q J QJ_ J••_3 =3
(J<•/Hz F' kHz»•/HzzJ Jz• FJ< /z<•3==3•/Hz< èLè FJ< «K•/ Jz•< 3/z</ %'J =3 (J<•/Hz FJ<
3=3_ J< •J»)z/%'J<5 h3_ 'z »Hz•_{=J QJ_ 3zJz• F' «Hz kHz»•/HzzJ Jz• FJ< p%'/QJ Jz•< /=
3<<'_J_3 =J »HzkH_• J• =3 <p»'_/•p FJ< H»»'Q3z•< 3/z</ %'J =J <'/"/ J• =¶HQ•/ /<3•/Hz FJ< »H�•<
pzJ_(p•/%'J<5

ululG 'HVFULSWLI GHV SUHVWDWLRQV © PLVH j QLYHDX GHV *7& H[LVWDQWHV ª

hH'_ =J< *xè J7/<•3z•J<P =J xpxIVspûm "J/==J_3 É  J••_J É z/"J3' =J< <'QJ_"/</Hz< J7/<•3z•J<P
<J=Hz =J< »3_3»•p_/<•/%'J< Fp»_/•J< »/4FJ<<H'<P 8 »H Q_/< �

4 ûJQ_/<J FJ< "'J< FJ =3 <•3•/Hz <J=Hz =J _pJ= �
4 ûJQ_/<J FJ< "'J<5 VJ< p=p Jz•<  3z%'3z•< <J_Hz• /FJz•/k/p< Q3_ =J xpxIVspûm J•
3…H'•p< 3'7 <8zHQ•/%'J< 3Q_q< "3=/F3•/Hz 3'Q_q< FJ =3 'hp �

4 ûJQ_/<J FJ< )/<•H_/%'J< <'_ =3 <•3•/Hz J• <'_ =J <'QJ � •H'< =J< )8QJ_=/Jz< FJ"_Hz• r•_J
kHz»•/HzzJ=< J• _J Hz•p< 3' TIhY5 VJ< )8QJ_=/Jz< J• =J< )/<•H_/%'J<  3z%'3z•< <J_Hz•
/FJz•/k/p< Q3_ =J xpxIVspûm J• 3…H'•p< Jz )/<•H_/%'J< 3Q_q< "3=/F3•/Hz 3'Q_q< FJ =3
'hp � VJ •3((/z( FJ< )/<•H_/%'J< <J_3 "p_/k/p J• 3…H'•p </  3z%'3z•5

4 b/<J É z/"J3' FJ< »3•J(H_8I<J_ J• ûH=JI<J_ <'_ »)3»'zJ FJ< <•3•/Hz<5 VJ< p=p Jz•<
 3z%'3z•< <J_Hz• /FJz•/k/p< Q3_ =J xpxIVspûm J•  HF/k/p< 3Q_q< "3=/F3•/Hz 3'Q_q< FJ
=3 'hp �

4 b/<J É z/"J3' FJ< 3z3=8<J< kHz»•/HzzJ==J< � =J< p=p Jz•<  3z%'3z•< Q3_ _3QQH_• 3'
<•3zF3_F IV Fp»_/• F3z< »J Q3_3(_3Q)J <J_Hz• /FJz•/k/p< Q3_ =J xpxIVspûm J• 3…H'•p<
3' kHz»•/HzzJ Jz• J7/<•3z•P 3Q_q< "3=/F3•/Hz 3'Q_q< FJ =3 'hp �

4 b/<J É z/"J3' FJ =¶/z<•_' Jz•3•/Hz J• F' Q/=H•3(J FJ< 3 Q)/< (_3F/zp< QH'_ =J< p%'/QJ_
F¶'zJ <HzFJ )3'•J J• 'zJ <HzFJ «3<<J èqAB •J Qp_3•'_J k/=3/_J J• FJ< <3==J< 383z•
'zJ "Jz•/=3•/Hz 3'•HzH J QH'_ =J< p%'/QJ_ F¶'zJ <HzFJ èqAB •J Qp_3•'_J k/=3/_J �

4 Lp_/k/»3•/Hz FJ =3  /<J É =¶)J'_J FJ< 3'•H 3•J<5
4 pz•p(_3•/Hz FJ< <H'<4<•3•/Hz J• »/_»'/•<  3z%'3z•<P =J< Q_HF'»•/Hz< F¶J3' (=3»pJ< 3"J»
=J'_ F/<•_/«'•/Hz 3/z</ %'J =J< èxs  3z%'3z•J<

N5N5C 'J<»_/Q•/k Q_J<•3•/Hz ©  /(_3•/Hz <'_ â/3(3_3 Y ª

V3 Q_J<•3•/Hz FJ  /(_3•/Hz »H Q_JzF �
4 éH'_z/•'_J F'  3•p_/J= zp»J<<3/_J 8 »H Q_/< fsèm âY =J »3< p»)p3z•
4 Iz «3»w'Q FJ =3 <•3•/Hz F¶H_/(/zJ É •_3z< J••_J 3' bqs �
4 V3  /<J É …H'_ FJ< kHz»•/Hzz3=/•p< J7/<•3z•J< /z»H Q3•/«=J< •J==J< %'J==J< 3"J» â/3(3_3
Y iz3"/(3•/Hz FJ<  Jz'<P =/Jz< <'_ =¶)/<•H_/%'J J•»l5

4 V3  /<J É …H'_ FJ< J7•Jz</Hz< F¶)/<•H_/%'J< J• =J< J7•Jz</Hz< F¶3=3_ J< �
4 VJ •3((/z( FJ •H'< =J< )/<•H_/%'J< <J=Hz zH Jz»=3•'_J IV �
4 V3 _J Hz•pJ FJ •H'< =J< )/<•H_/%'J< <'_ =J TIhY5
4 VJ _p43F_J<<3(J FJ< 3'•H 3•J< Jz N05AEY5àà5::
4 V3  /<J É …H'_ FJ< "'J< FJ =3 <•3•/Hz Jz kHz»•/Hz FJ< /z<•3==3•/Hz< J7/<•3z•J<



&DKLHU GHV FKDUJHV UpJXODWLRQ o *7& 8/ UGU0 9T9oGUoUGU0

N5N5Y TQp»/k/»/•p< FJ =3 *xè 3QQ=/»3«=J É =¶Jz<J «=J FJ< Q_J<•3•/Hz<
»_p3•/Hz- /<J É z/"J3'- /(_3•/Hz _p3=/<pJ< 3' •/•_J F'  3_»)p

VJ< *xèP QRXY»OO»V »W »[LVWMQW»VP FJ"_Hz• r•_J _p3=/<pJ< H'  /<J< É z/"J3' <'/"3z• =J<
<Qp»/k/»/•p< Fp»_/•J< 3' Q_p<Jz• »3)/J_ FJ< »)3_(J< iQ=3z F¶3F_J<<3(J  /< Jz »HzkH_ /•p 3"J»

3_»)/•J»•'_J *xè IVP _J Hz•pJ "J_< <'QJ_"/</Hz IVP kHz»•/Hzz3=/•p<«l •H'• Jz _J<QJ»•3z• 3
 /z/ 3 =J< kHz»•/Hz< FJ _p('=3•/Hz FJ »=3<<J y 3' <Jz< FJ =3 zH_ J âé mâ pTq EANA04N4A0AA5
V3 k/zJ<<J FJ (J<•/Hz •J_ /z3=J Q3_ Q/q»J< <J_3 p•'F/pJ 3' »3< Q3_ »3< <J=Hz =J _J•H'_ <'_
/z"J<•/<<J Jz• Jz Fp»H'=3z•5

VJ< zH'"J==J< *xè H' »J==J< <'«/<<3z• FJ<  HF/k/»3•/Hz< F¶3_»)/•J»•'_J FJ"_Hz• r•_J
»HzkH_ J< É =¶3_»)/•J»•'_J IV Jz =3  3•/q_J5 V3 Q_H(_3  3•/Hz FJ =3 _p('=3•/Hz J<• É k3/_J F3z<
=J< 3'•H 3•J< •J__3/z5
V3 •p=p_J=q"J 3/z</ %'J =J< _J Hz•pJ< FJ <HzFJ< FJ •J Qp_3•'_J J• èqA <J_"3z• É =3
»3_•H(_3Q)/J 3/z</ %'¶3'•_J< p%'/QJ Jz•< <J kJ_3 "/3 'z _p<J3' Q_HQ_J /zFpQJzF3z• FJ<
HQp_3•J'_< •p=p»H iQ3< FJ _p<J3' HQp_pl5 VJ< _3»»H_FJ Jz•< k/=3/_J< <J_Hz• Q_/"/=p(/p< Q3_
<H'»/< FJ k/3«/=/•p J• <Hz• / QH<p< QH'_ •H'< =J< p%'/QJ Jz•< <J_"3z• F/_J»•J Jz• É =3
_p('=3•/Hz5

V3 'hp J<• Q_HQ_/p•3/_J F' <8<•q JP 8 »H Q_/< FJ< »HFJ< <H'_»JP FJ< =H(/»/J=<-=/»Jz»J< J• FJ<
Q_H(_3  J< J• FJ =¶/ 3(J_/JP J• Jz 3 'zJ "/<'3=/<3•/Hz /z•p(_3=J5 V3 'hp J<• p(3=J Jz•
Q_HQ_/p•3/_J FJ< /FJz•/k/3z•< J•  H•< FJ Q3<<J z/"J3' 3F /z/<•_3•J'_ QH'_ =J< 3'•H 3•J< J•
=H(/»/J=<-=/»Jz»J< iQ=3•JkH_ J J• <•3•/Hz<l5
VJ< »H�•< FJ =/»Jz»J â/3(3_3 J• 3'•H 3•J< FJ _p('=3•/Hz »H__J<QHzF3z• É =¶3…H'• FJ =¶Jz<J «=J
FJ< QH/z•<-"3_/3«=J< H' Tbs zp»J<<3/_J< É =3 _p3=/<3•/Hz FJ< Q_J<•3•/Hz< F'  3_»)p <Hz•
/z»='<5
h3_ <H'»/< F¶)H H(pzp/•p F¶J7Q=H/•3•/HzP =J  3•p_/J= FJ _p('=3•/Hz kH'_z/ J<• FJ  r J  3_%'J
J• •8QH=H(/J %'J »J='/ Fp…É Jz Q=3»J Jz «3»zJ• <'_ =J </•J Jz %'J<•/Hz5

TLJXUH 9 ’ DUFKLWHFWXUH DFWXHOOH j UHVSHFWHU



&DKLHU GHV FKDUJHV UpJXODWLRQ o *7& 8/ UGU0 9T9oGUoUGU0

VJ< /z•p(_3•J'_< Jz »)3_(J F' Fp"J=HQQJ Jz• <H'< â/3(3_3 FJ"_Hz• Q_p<Jz•J_ 'zJ »J_•/k/»3•/Hz
zH /z3•/"J F¶3Q•/•'FJ <'_ =¶Jz"/_HzzJ Jz•5

CECEVEC F’M»/WLâV âRQ/WLRQQ»OV

V¶3QQ=/»3•/Hz FJ _p('=3•/Hz J• F¶3'•H 3•/< J QJ_ J••_3 FJ <3•/<k3/_J 3'7 J7/(Jz»J< FJ
_p('=3•/Hz J• F¶HQ•/ /<3•/Hz =J< Q='< »H Q=J7J< Jz  3•/q_J FJ _p('=3•/Hz J• FJ
»Hz•_{=J-»H  3zFJ FJ< /z<•3==3•/Hz< FJ »)3'kk3(JP FJ "Jz•/=3•/HzP FJ »=/ 3•/<3•/HzP
F¶p%'/QJ Jz• FJ »H Q•3(J F¶pzJ_(/J J• F¶p%'/QJ Jz•< p=J»•_/%'J<5

N5N5Y5N5N 'pk/z/•/Hz

VJ< *xè QJ_ J••_Hz• zH•3  Jz• �

ǳ V¶IV p•3z• FH•p FJ =3 <'QJ_"/</Hz â/3(3_3 YP iTIhmYl =J< FHzzpJ< FJ »)3%'J </•J
p%'/Qp FJ *xè FJ"_Hz• _J Hz•J_ <'_ =J TIhmY "/3 =J z/3(3_3zJ•6H_w "J_</Hz âY
QH'_ 'zJ )/<•H_/<3•/Hz =Hz('J F'_pJ J• 'z _JQH_•/z(  '=•/</•J<

ǳ VJ< Q_H(_3  J< )H_3/_J< FJ"_Hz• QH'"H/_ r•_J Q/=H•p< <H/• Jz  3z'J= <H/• Jz
3'•H 3•/%'J FJQ'/< =J z/3(3_3zJ•6H_w QH'_ =J< <3==J< 3'•HzH J< i3 Q)/•)pK•_J<
3"J» èxs FpF/pJ Q3_ J7J Q=Jl5

ǳ V3 (J<•/Hz »H Q=q•J FJ< p%'/QJ Jz•< è5L5è5 …'<%'¶3'7 •J_ /z3'7 /z»='< 3"J»
/ 3(J_/J 3<<H»/pJ

ǳ V3 (J<•/Hz »H Q=q•J J• 3'•H 3•/<pJ F' •_3/•J Jz• F¶3/_-"Jz•/=3•/Hz J• FJ<
Q3_3 q•_J< FJ »HzkH_•-%'3=/•p F¶3/_ Jz •H'•J< <3/<Hz< iJ7J Q=J � k_JJ»HH=/z(
/z•J==/(Jz• É /z•p(_J_ Jz «3<Jl5 V3 _p('=3•/Hz FJ"_3 3<<'_J_ 'z •3'7 FJ èqA /zkp_/J'_
É =3 »Hz</(zJ /zFpQJzF3  Jz• %'J =¶Hz <H/• Jz H»»'Q3•/Hz H' Jz /zH»»'Q3•/Hz5

ǳ VJ _JQH_• FJ< »H Q•J'_< pzJ_(/J FJ »)3'kk3(J iQ3< FJ •J Q< NE /zlP p=J»•_/»/•p
iQ3< FJ •J Q< N0 /zlP J3' iQ3< FJ •J Q< N)l J• =J< •3«=J3'7 FJ <'/"/ 3<<H»/p<
i/zFJ7 B »H'_«J FJ »)3_(Jl5 VJ< »H Q•J'_< »Hz»J<</Hzz3/_J< <J_Hz• _J Hz•p< Jz
Q_H•H»H=3/_J5 èH'_«J FJ »)3_(J ’ Q'/<<3z»J  H8JzzJ <H'<•/_pJ <'_ =J Q3< FJ
•J Q< »Hz</Fp_p

ǳ V3 •p=p<'_"J/==3z»J J• =3 •p=p(J<•/Hz FJ< p%'/QJ Jz•< J• FJ< Q3_3 q•_J< FJ
kHz»•/HzzJ Jz• QJ_ J••3z• 'zJ (_3zFJ _p3»•/"/•p F¶/z•J_"Jz•/Hz Jz »3< FJ Fpk3'•
i•p=p3=3_ J AY)-AY)lP (J<•/Hz FJ< 3=3_ J< <J=Hz z/"J3' FJ »_/•/»/•p i /<J Jz Q=3»J
F¶'zJ F/kk'</Hz F¶3=3_ J< <Qp»/k/%'J< QH'_ =J </•J "/3 =J  3/= <J_"/»J F' TIhmY É
»)3_(J F' •/•'=3/_Jl5

ǳ IzJ Q3<<J_J==J ph k='7  Hz•3z• J• FJ<»JzF3z• 3' Q_H•H»H=J â/3(3_3 éqà ifsèm
H' p%'/"3=Jz•l "J_< =J TIhmY

ǳ V3 (J<•/Hz FJ< '•/=/<3•J'_<
ǳ V3 »Hz<'=•3•/Hz FJ< )/<•H_/%'J< 3"J» =¶J7QH_• FJ< FHzzpJ< kH_ 3• H'"J_• J• Jz
•J Q< _pJ=

ǳ s=3_ J 3/= FJ »HzkH_• i•J Qp_3•'_J J• èqAl Q3_3 p•_3«=J Q3_ =J <J_"/»J •J»)z/%'J
iF'_pJ J• "3=J'_l

ǳ hH'_ FJ< _3/<Hz< FJ  3/z•Jz3z»J J• F¶J7•Jz</«/=/•pP =J <8<•q J FJ"_3 QJ_ J••_J
'zJ J7•Jz</Hz / QH_•3z•J F' zH «_J FJ "3_/3«=J< (p_pJ< iQ3< FJ =/ /•3•/Hz
Fpk/z/Jl5

ǳ VJ Q/=H•3(J FJ< p%'/QJ Jz•< FJ "Jz•/=3•/Hz FH/• QJ_ J••_J F¶3••J/zF_J 'zJ Q=3(J
FJ »HzkH_• »H Q_/<J Jz•_J 'zJ •J Qp_3•'_J  /z/ _p(=3«=J J• 'zJ •J Qp_3•'_J
 37/ ' )3'•J _p(=3«=J <J=Hz =J< <3/<Hz< "J_< AE�è i<J'/=< )3'• J• «3< J• QJz•J
QH'"3z• r•_J 3kk/zp< FJQ'/< =3 *xèl5

ǳ y3<J F¶J7Q=H/•3•/Hz 3"J» 3»»q< 3'7 <»)p 3< ihp'P <»)p 3 p=J» »H  3zFJ J•
Q'/<<3z»JP œHz/z(P 3z3=8<J< kHz»•/HzzJ==J<P k/»)J< •J»)z/%'J<«l



&DKLHU GHV FKDUJHV UpJXODWLRQ o *7& 8/ UGU0 9T9oGUoUGU0

ǳ *J<•/Hz 3'•H 3•/%'J FJ =3 <3/<Hzz3=/•p

VJ< *xè FJ"_Hz• QJ_ J••_J =J< kHz»•/Hz< 3"3z»pJ< FJ "/<'3=/<3•/HzP F¶J7QH_• FJ FHzzpJ< J•
FJ (J<•/Hz FJ< '•/=/<3•J'_<5 mz k/z FJ  3_»)p =J <8<•q J FH/• QH'"H/_ kHz»•/HzzJ_ FJ  3z/q_J
3'•HzH J <3z< QJ_•J FJ kHz»•/Hzz3=/•p5 xH'< =J< 3'•H 3•J< FH/"Jz• r•_J Jz•/q_J Jz• H'"J_•<
J• »H Q3•/«=J k'== «3»zJ• ph5

N5N5Y5N5A .H H(pzp/•p FJ< p%'/QJ Jz•<

'3z< =J «'• F¶3"H/_ 'zJ )H H(pzp/•p J• 'z <J'= /z•J_"Jz3z• QH'_ =¶Jz•_J•/Jz J• QH'_ =J<  /<J<
É z/"J3' %'/ <J_Hz• zp»J<<3/_J< QJzF3z• =3 F'_pJ FJ "/J F' «K•/ Jz• i"J_</Hz< F¶JQ_H FJ<
3'•H 3•J<P p"H='•/Hz FJ< Q_HF'/•<lP =J< 3'•H 3•J< J• =J< Qp_/Q)p_/%'J< /zF/<<H»/3«=J< <J_Hz•
kH'_z/< Q3_ =J  r J »Hz<•_'»•J'_5 p= FJ"_3 r•_J Jz  J<'_J FJ Q_HQH<J_ 'z »Hz•_3• F¶3<</<•3z»J
/z»='3z• =J< 3»•/Hz< Q_p"Jz•/"J< J• »H__J»•/"J<P 3"J»P </ «J<H/zP 'z Fp=3/ F¶/z•J_"Jz•/Hz (3_3z•/5

CECEVE- XQMO\V» )RQ/WLRQQ»OO»

N5N5Y5A5N V/<•J FJ QH/z•<

s"3z• »)3%'J Fp"J=HQQJ Jz• FJ =3 _p('=3•/HzP 'zJ 3z3=8<J kHz»•/HzzJ==J <J_3 <H' /<J 3'
bqs QH'_ L/<35 èJ==J4»/ FJ"_3 Q_p<Jz•J_ 'z kHz»•/HzzJ Jz• )H H(qzJ 3' © <•3zF3_F IV ªP
Fp»_/•J »/4FJ<<H'<5

V3  /<J É …H'_ FJ =3 Q_H(_3  3•/Hz FJ< _p('=3•/Hz< FJ< èxs< J• 3'•_J< p%'/QJ Jz•< J7/<•3z•<
<J=Hz =¶3z3=8<J kHz»•/HzzJ==J »/4FJ<<H'< J<• 3••JzF'5

VJ< FHzzpJ< É _J Hz•J_ É  /z/ 3 <'_ =3 <'QJ_"/</Hz IV <Hz• �
4 xJ Qp_3•'_J F¶3 «/3z»J J• »Hz</(zJ
4 h_H(_3  J )H_3/_J J• p•3•
4 ô'3=/•p F¶3/_  J<'_pJ J• »Hz</(zJ
4 èH Q•J'_< iQ_H•H»H=3/_J 3"J» •H'•J< =J< FHzzpJ< •J Qp_3•'_J FpQ3_•-_J•H'_P Fp«/•P
Q'/<<3z»JP /zFJ7l

4 'pk3'• 3=/ Jz•3•/Hz p=J»•_/%'J
4 s=3_ J< Fpk3'• Q_HF'»•/Hz »)3'kkJ_/J-<<4<•
4 xJ Qp_3•'_J  /z/ _p<J3'
4 'pk3'• <8z•)q<J iQ3_ »/_»'/•P p%'/QJ Jz• FJ "Jz•/=3•/HzP Q_HF'»•/Hz FJ k_H/F »Jz•_3=/<pJl
4 xJ Qp_3•'_J <H'kk=3(J
4 xJ Qp_3•'_J FpQ3_•4_J•H'_ Q3_ »/_»'/• J• »Hz</(zJ »3=»'=pJ
4 èH  3zFJ J• _J•H'_ F¶p•3• LALP LCLP )8F_Hp…J»•J'_P _J(/<•_J< i8 »H Q_/< =J< _J(/<•_J<
•J_ /z3'7lP QH QJ<P  H•H"Jz•/=3•J'_<

4 èH  3zFJ< "3_/3•J'_<
4 h_J<</Hz< J• Fp«/•<  J<'_p< J• »Hz</(zJ
4 xJ Qp_3•'_J J7•p_/J'_J
4 b3_»)J-s__r• FJ< p%'/QJ Jz•<
4 â/"J3' F¶Jz(3(J Jz• FJ< «3••J_/J< p=J»•_/%'J<5
4 m»3_•  J<'_J4»Hz</(zJ



N5N5Y5A5A *pzp_3=/•p< sz3=8<J kHz»•/HzzJ==J

VJ Q_J /J_ H«…J»•/k FJ< •_3"3'7 FJ _p('=3•/Hz J<• =¶HQ•/ /<3•/Hz FJ =3 »Hz<H  3•/Hz
pzJ_(p•/%'J Jz  3/z•Jz3z• =J< »HzF/•/Hz< FJ »HzkH_• i•J Qp_3•'_JP %'3=/•p F¶3/_P
3»H'<•/%'J«l5 '3z< =J  r J •J Q<P =3 *xè FH/• r•_J 'z H'•/= </ Q=/k/p QH'_ =¶J7Q=H/•3•/Hz J•
=3  3/z•Jz3z»J5 V¶3z3=8<J kHz»•/HzzJ==J <J_3 _pk=p»)/J Jz »J <Jz<5 âH•3  Jz• �

l ;RXV O»V pTXLS»P»QWV «RLY»QW SRXYRLU rWU» SLORWpV »Q PMQX»O »Q /MV «» S»UW»
UpV»MX G;s 4

l êpVLOL»Q/» «»V pTXLS»P»QWV 3 VJ< p=p Jz•< FJ Q_H•J»•/Hz FJ"_Hz• r•_J  /< Jz Q=3»J
J• <J_Hz• _JFHzF3z•< � 3z•/(J=  p»3z/%'J B 3__r• FJ =3 »Jz•_3=J Jz »3< FJ •J Qp_3•'_J
FJ <H'kk=3(J •_HQ k3/«=J i_p(=3«=Jl �

l j»V M/WLRQQ»XUV V»URQW SLORWp»V »Q SlCS* VXU WRXW» O»XU SOMJ» «»
âRQ/WLRQQ»P»QWm

l qMV «» PR«XO»V hWL’ MXWRULVpVb V»XO»P»QW «»V PR«XO»V RS»Q VRXU/»
l j»V SMUMPqWU»V UpJOM’O»V V»URQW j PLQLPM 3

R xJ Qp_3•'_J FJ »Hz</(zJ )3'•J J• «3<<J QH'_ =J<  HFJ< »HzkH_• J• _pF'/• �
R xJ Qp_3•'_J FJ »Hz</(zJ  HFJ "3»3z»J< )3'•J J• «3<<J �
R x3'7 FJ èqA  37 �
R n3(J  /z/ J•  37/ F¶H'"J_•'_J FJ< _J(/<•_J<
R èHz</(zJ  /z/ J•  37/ FJ kHz»•/HzzJ Jz• FJ<  H•J'_< in3(J J• Fp«/•l�
R x�  /z/ J•  37/ FJ< •J Qp_3•'_J< FJ <H'kk=3(J i3p_H•)J_ J< J• èxsl�
R xJ Qp_3•'_J< k_JJ»HH=/z( � Q/z»J Jz• J•  /z/ <H'kk=3(J �
R xJ Qp_3•'_J k_JJ)J3•/z( � Q/z»J Jz•  /z/ <H'kk=3(J �
R 'J=•3 FJ FJ<•_3•/k/»3•/Hz iQH'_ =J< <3==J< (_3F/zpJ< <8<•p 3•/%'J Jz•
p%'/QpJ< FJ F¶'zJ <HzFJ x�è-èqA Jz Q3_•/J «3<<J J• 'zJ 3'•_J Jz Q3_•/J
)3'•Jl �

R qQ•/ /<3•/Hz FJ _J=3z»J �
R h_H(_3  J< )H_3/_J< 3"J» <p=J»•J'_ h. s'm H' h. )J«FH 3F3/_J
»=3<</%'J �

R bHFJ FJ "Jz•/=3•/Hz 3"J» <p=J»•J'_  HFJ »=3<</%'J H'  HFJ p»H i HFJ p»H �
s__r• FJ< "Jz•/=3•J'_< %'3zF =J< »Hz</(zJ< FJ •J Qp_3•'_J< J• FJ èqA <Hz•
3••J/z•J<l

R h3_3 q•_J  HFJ »3z/»'=J � ''_pJ FJ <J'/= FJ Fp•J»•/Hz Qp_/HFJ »3z/»'=J5 mz
 HFJ »3z/»'=JP </ =3 •J Q2J7•BQ/z»J Jz•2k_JJ»HH=/z( t •J Q23 « Hz 3»•/"J
=3 "Jz•/=3•/Hz 3/_ zJ'k iJz»=Jz»)J Jz• k_JJ»HH=/z(l5

R m•»«
4 V3 _p('=3•/Hz FJ< p%'/QJ Jz•< <J kJ_3 <8<•p 3•/%'J Jz• Jz 3<<J_"/<<3z• =J
Q_HF'»•J'_ 3' »Hz<H  3•J'_ Jz 3"3= =J Q='< FJ 3zFJ'_ 8 »H Q_/< <'_ =J< »/_»'/•<
»Hz<•3z•< Jz =J< _p('=3z• <J=Hz =¶mbè x�è <H'kk3(J J• 5mbè x�è 3 «/3z»J5

4 b/<J Jz Q=3»J F¶'zJ »Hz</(zJ <'/"J'<J <'_ 'z «'< QH'_ =3 _p('=3•/Hz F' Q_/ 3/_J �
4 V3 _p('=3•/Hz 3<<'_J =¶p%'/=/«_3(J FJ< Fp«/•<� =J Fp«/• <H'kk=p FH/• r•_J p(3= 3' Fp«/•
_JQ_/< �

4 èH__J»•/Hz FJ< p»3_•<  J<'_J4»Hz</(zJ
4 pz•p(_3•/Hz FJ< _J•H'_< FJ  3_»)J <'_ "3zzJ< FJ _p('=3•/HzP _J(/<•_J<P QH QJ< J•
"Jz•/=3•J'_<5

4 VH_<%'J =J< »Hz</(zJ< FJ •J Qp_3•'_J< J• FJ "Jz•/=3•/Hz <Hz• 3••J/z•J< FJQ'/< 'z
•J Q< <'Qp_/J'_ É 'zJ F'_pJ _p(=3«=J<P =J< p%'/QJ Jz•< zJ <J_Hz• Q='< Jz
3'•H_/<3•/Hz FJ kHz»•/HzzJ Jz• QH'_ p"/•J_ 'z kHz»•/HzzJ Jz• zHz '•/=J É =¶H«•Jz•/Hz
FJ< »HzF/•/Hz< FJ »HzkH_•5

4 VJ< kHz»•/Hzz3=/•p< FJ _p('=3•/Hz< QJ_ J••Jz• F¶3••J/zF_J =3 /OMVV» X <J=Hz =3 zH_ J
y) éy x6F R-C-SlC 3 -S-- i_p('=3•/Hz •J_ /z3=J Q/=H•pJ Q/q»J Q3_ Q/q»J É Fpk/z/_
<J=Hz =J< Q_H…J•<l



CECEVEU xPMJ»UL» »W UpJOMJ»V

hH'_ =J Fp"J=HQQJ Jz• J• =3  /<J É …H'_ FJ< "'J<P =¶/ 3(J_/J â/3(3_3 <J_3 »HzkH_ J 3'
<•3zF3_F IV �

TJ _pkp_J_ 3' hH6J_hH/z• © h_p<Jz•3•/Hz *xè ª QH'_ =¶/ 3(J_/J *xè <•3zF3_F IV5

� p 3(J F¶3»»'J/= 3"J» "'J F' </•J »Hz»J_zp �

� T'_ •H'•J< =J< "'J< =3  J<'_J FJ •J Qp_3•'_J J7•p_/J'_J <J_3 "/</«=J �

� VJ «3zFJ3' <'Qp_/J'_ <J_3 /FJz•/%'J <'_ •H'•J< =J< "'J<P %'J==J %'J <H/• =J »)J /z FJ
z3"/(3•/Hz <'_ =3 <•3•/HzP /= <J_3 »H QH<p F¶'z «H'•Hz "J_< �

� IzJ "'J 3=3_ J �
� IzJ "'J )/<•H_/%'J F3z< =3%'J==JP /= 3 'z «H'•Hz "J_< )/<•H_/%'J TIhY �
� IzJ "'J 3_»)/•J»•'_J »H Q•J'_< �
� IzJ "'J 3_»)/•J»•'_J _p<J3' �

� y3zFJ3' =3•p_3= (3'»)J 3"J» «H'•Hz QH'_ 3»»pFJ_ É 'zJ <p=J»•/Hz FJ »)3»'zJ FJ<
"'J< Q3_  p•/J_ i»)3'kk3(JP "Jz•/=3•/HzP èH Q•J'_P èHzkH_•P m=J» J• J•»«l �

hH'_ (pzp_3=/<J_P =H_<%'¶Hz »=/%'J <'_ 'z «H'•Hz F' «3zFJ3'P Hz "/<'3=/<J F3z< 'z Q_J /J_
•J Q< =¶Jz<J «=J FJ< «K•/ Jz•< F' </•J5 h'/< Jz »=/%'3z• <'_ =¶'z FJ< «K•/ Jz•<P Hz 3»»qFJ É
'zJ "'J 37HzH p•_/%'J F' «K•/ Jz•5 mz »=/%'3z• <'_ 'z p•3(JP Hz 3__/"J <'_ =3 "'J F' Q=3z FJ
z/"J3' FJ »J='/4»/ 3"J» =J< /zkH_ 3•/Hz< »Hz»J_z3z• =J  p•/J_ <p=J»•/Hzzp5

� IzJ "'J »HzkH_• 3"J» =3 »3_•H(_3Q)/J FJ< •J Qp_3•'_J< J• èqA 3"J» /FJz•/k/»3•/Hz FJ
=3 <3==J »Hz»J_zpJ Q3_ /zkH4«'==J H' Q3_ =/«J==pP J• /FJz•/k/»3•/Hz FJ< /z<•3==3•/Hz< %'/
3=/ Jz•Jz• =J< <3==J< Q3_ 'z œHHz/z( ièxsP FpQ3_• _3F/3•J'_P J•»«l5 pzF/»3•J'_ J•
3=3_ J< <'_ z/"J3' FJ «3••J_/J-Q/=J QH'_ =J< <HzFJ< <3z< k/= � ûJQ_/<J <'_ =3 "'J »HzkH_•
FJ< <HzFJ< •J Qp_3•'_J J• èqA F/<Q3•»)pJ< <'_ =J< 3'•_J< "'J< �

� IzJ "'J F¶Jz<J «=J FJ< =H»3'7 •J»)z/%'J< Q3_  p•/J_ i<H'< <•3•/Hz< »)3'kk3(JP
"Jz•/=3•/Hz J• QH<•J< .x«lP 3"J» =/Jz "J_< =J< "'J< Fp•3/==pJ< Q3_ =H»3= •J»)z/%'J Q3_
»=/» � èJ••J "'J »H Q_JzF_3 'z «H'•Hz "J_< 'z h'é Q_p<Jz•3z• =¶3z3=8<J kHz»•/HzzJ==J
Fp»_/"3z• =3 _p('=3•/Hz Jz Q=3»J B <»)p 3< p=J»•_/%'J< B <»)p 3 èLè ihp'P
<8zHQ•/%'J<P œHz/z(< )8F_3'=/%'J< J• 3p_3'=/%'J<l �

� IzJ "'J »H Q•J'_ 3"J» _JQ_p<Jz•3•/Hz <J=Hz =J Q=3z FJ »H Q•3(J i3kk/»)3(J /zFJ7 B
Q'/<<3z»J FJ »)3%'J »H Q•J'_ <'_ =3 "'J F¶Jz<J «=Jl J• =/Jz "J_< =3 "'J =H»3=
•J»)z/%'J »Hz»J_zp 3"J» QH</•/HzzJ Jz• F' »H Q•J'_ <'_ =¶/z<•3==3•/Hz J• «H'•Hz
F¶3»»q< É •H'•J< »J< FHzzpJ< F/<QHz/«=J< �

� IzJ "'J p%'/QJ Jz•< /z»JzF/J �

� IzJ "'J p%'/QJ Jz•< F¶p»=3/_3(J �

� è)3%'J "'J èLè »H Q_JzF_3 �
� VJ<  J<'_J< »H__J<QHzF3z• É =3 "'J � =J (_3Q)/< J »H__J<QHzF3z• É =¶/z<•3==3•/Hz Jz

Q=3»J �
� V3 z3"/(3•/Hz F¶'zJ "'J É =¶3'•_J J<• QH<</«=J Q3_ </ Q=J »=/» <'_ =3  Jz•/Hz © "J_< <H'<4

<•3•/Hz àà ª H' © "J_< =H»3= àà ª5 xH'•J< =J< _J=3•/Hz< 3"J» F¶3'•_J< "'J< <J_Hz• 3/z</
_JQ_p<Jz•pJ< �



� Iz «H'•Hz _p(=3(J< 3"J» 3»»q< É =¶Jz<J «=J FJ< _p(=3(J< QH<</«=J< J• =J »3< p»)p3z•P
"/<'3=/<3•/Hz FJ =3 =H/ F¶J3' 3QQ=/%'pJ �

� Iz «H'•Hz 3»»q< )/<•H_/%'J< 3"J» Q_p4»)H/7 FJ =¶3kk/»)3(J FJ< )/<•H_/%'J<
»H__J<QHzF3z•< É =3 "'J »Hz<'=•pJ �

� xH'< =J<  H•J'_< <J_Hz• 3z/ p< <¶/=< <Hz• Jz kHz»•/HzzJ Jz• �
� hH'_ =J< èxs 'z «H'•Hz F¶3»»q< Q_H(_3  J )H_3/_J 3"J» QH<</«/=/•p FJ »)H/7 s'm-zHz

s'm J• "/<'3=/<3•/Hz F' Q_H(_3  J 3<<H»/p � VJ  HFJ FJ h. »)H/</ <J_3 3kk/»)p <'_ =3
"'JP J• =J  HFJ FJ kHz»•/HzzJ Jz• H»»'Qp-/zH»»'Qp-"3»3z»J<P É _JQ_JzF_J <'_ =3 "'J �

� Iz «H'•Hz F¶3»»q< 3=3_ J 3"J» =3 =/<•J FJ< Fpk3'•< 3<<H»/p< É =3 "'J �
� V¶p•3• H»»'Qp-/zH»»'Qp J<• É _JQ_JzF_J <'_ =J< "'J< J• FHz» F3z< =J< )/<•H_/%'J<

3<<H»/p< É »J< "'J< QH'_ =J< =H»3'7 (p_p< 3'•H 3•/%'J Jz• �
� Iz «H'•Hz F¶3»»q< 3'7 <8zHQ•/%'J< hp'P œHz/z( )8F_3'=/%'J< J• 3p_3'=/%'J<P <»)p 3<

p=J»•_/%'J< J• 3z3=8<J< kHz»•/HzzJ==J< �
� VJ< •J Qp_3•'_J< Fv3__/"pJ <'_ «3••J_/J< »)3'FJ< <Hz• É _JQ_JzF_J <'_ =J< "'J< èxs J•

FHz» F3z< =J< )/<•H_/%'J< 3<<H»/p< 3'7 "'J< �

Iz /zF/»3•J'_ eFpk3'• FJ »H  'z/»3•/Hze J<• É /z•p(_J_ Jz «3<J <'_ •H'•J< =J< "'J< *xè
3' •/•_J F' <•3zF3_F IV i»HFJ »H'=J'_ <'_ =J< "3=J'_< H' "H83z• Jz «3< FJ Q3(Jl5

CECEVEV XU’RU»V/»Q/» «MQV OM VWMWLRQ

hH'_ »)3»'zJ FJ< *xè J7/<•3z•J< <J_3 _JQ_/<J =¶3_«H_J<»Jz»J FJ =3 <•3•/Hz QH'_ _J<QJ»•J_ =J<
»3_3»•p_/<•/%'J< »/4FJ<<H'<5
hH'_ »)3%'J *xè »_ppJ =J< <Qp»/k/»/•p< <'/"3z•J< <J_Hz• _J<QJ»•pJ<5

N5N5Y5Y5N 'pk/z/•/Hz FJ< _{=J<

s  /z/ 3 Y _{=J< <J_Hz• Q3_3 p•_p< �
� sF /z/<•_3•J'_ � 3»»q< T'QJ_I<J_ �
� TJ_"/»J •J»)z/%'J � s»»q< Jz =J»•'_J <'_ =¶Jz<J «=J FJ =3 *xè5 s»»q< Jz p»_/•'_J zHz

3»»J<</«=J QH'_ =J èLè5 �5 h3< F¶3»»q< É =¶3F /z/<•_3•/Hz FJ =3 <•3•/Hz5
� m7Q=H/•3z• èLè � s»»q< Jz =J»•'_J É •H'•J =3 *xè5 s»»q< Jz p»_/•'_J QH'_ =J èLè

<J'=J Jz• � h3< F¶3»»q< É =¶3F /z/<•_3•/Hz FJ =3 <•3•/Hz �
� èHz<'=•3z• � s»»q< Jz =J»•'_J <'_ =¶Jz<J «=J FJ =3 *xè

xH'•J< =J< »3•p(H_/J< Q3_3 p•_pJ< <J_Hz• zH  pJ< J• J7Q=/»/•J<5

N5N5Y5Y5A x3((/z(
sk/z FJ QJ_ J••_J 'z _JQH_•/z( J• <'/"/ pzJ_(p•/%'J FJQ'/< =J <'Q5
è)3%'J QH/z• <J_3 »=3<<p <J=Hz =3 zH Jz»=3•'_J »/4FJ<<H'< �

� x8QJ F¶p%'/QJ Jz• �
� yK•/ Jz• �
� T/•J �
� m•3(J �
� T3==J5

N5N5Y5Y5C 'pk/z/•/Hz FJ< '•/=/<3•J'_<

Iz Q_Hk/= sF /zIV 3"J»  FQ '<'J= <J_3 »_ppP 3"J» =J _{=J sF /z/<•_3•J'_ i<•3•/Hz J•
Q=3•JkH_ Jl5 VJ< =H(/z 3F /z/<•_3•J'_ FJ »)3%'J 3'•H 3•J <J_Hz• •_3z< /< É =¶3F /z/<•_3•J'_
IV5



VJ Q_J<•3•3/_J '•/=/<J_3 'z Q_Hk/= Q_HQ_J É ='/ QH'_ =J •_3"3/= FJ Fp"J=HQQJ Jz• â/3(3_35
V¶'•/=/<3•/Hz F' Q_Hk/= sF /zIV QH'_ =J Fp"J=HQQJ Jz• J<• Q_H<»_/•J5

N5N5Y5Y5Y 'H<</J_ é/=J< J• F_/"J_<

VJ< / 3(J< J• =J< hà <J_Hz• •H'< _3z(p< F3z< é/=J<5 xH'< =J< FH<</J_< <J_Hz• zH  p< J•
J7Q=/»/•J<5
âJ••H83(J FJ< QH/z•<P «/«=/H•)q%'J< J• Q_H(_3  J< FJ< p=p Jz•< %'/ zJ <Hz• Q3< H' Q='<
'•/=/<p<5

N5N5Y5Y5E ./<•H_/%'J<

Iz 3'F/•./<•H_8 QH'_ <'/"_J =J<  HF/k/»3•/Hz< FJ< '•/=/<3•J'_< <J_3  /< Jz Q=3»J5

V¶IV p•3z• FH•p FJ =3 <'QJ_"/</Hz â/3(3_3 YP iTIhmYl =J< FHzzpJ< FJ »)3%'J </•J p%'/Qp FJ
*xè FJ"_Hz• _J Hz•J_ <'_ =J TIhmY "/3 =J z/3(3_3zJ•6H_w "J_</Hz âY QH'_ 'zJ )/<•H_/<3•/Hz
=Hz('J F'_pJ J• 'z _JQH_•/z(  '=•/</•J<5
VJ =/Jz "J_< =J TIhmY J<• É »)3_(J F' •/•'=3/_J 8 »H Q_/< »Hz<H=/F3•/Hz FJ< )/<•H_/%'J<
i)/<•H_/<3•/Hz <J=Hz 'zJ 3_«H_J<»Jz»J / QH<pJl5 h3< FJ •J Q<  37/ ' � C /z <'_ =J
F8z3 /%'J J• NE /z <'_ =J <•3•/%'J5

VJ< )/<•H_/%'J< <J_Hz• _3z(p< Q3_ FH<</J_ J7Q=/»/•J< Jz kHz»•/Hz FJ =J'_ z3•'_J J• =J'_
=H»3=/<3•/Hz5
V¶Jz<J «=J FJ<  J<'_J< <J_3 •3((pJ<P J• =J< »3•p(H_/J< FJ •3( Fpk/z/J< J• J7Q=/»/•J<

N5N5Y5Y5D h_H(_3  J< )H_3/_J<

VJ< Q_H(_3  J< )H_3/_J< FJ"_Hz• QH'"H/_ r•_J Q/=H•p< <H/• Jz  3z'J= <H/• Jz 3'•H 3•/%'J
FJQ'/< =J z/3(3_3zJ•6H_w QH'_ =J< <3==J< 3'•HzH J< i3 Q)/•)pK•_J< 3"J» èxs FpF/pJ Q3_
J7J Q=Jl5

V3  /<J Jz Q=3»J F¶'z Q_H(_3  J )H_3/_J 3'•H 3•/%'J <¶3»»H Q3(zJ H«=/(3•H/_J Jz• F¶'z «=H»
F¶HQ•/ /<J'_ FJ _J=3z»J5 VJ «=H» F¶HQ•/ /<J'_ FJ _J=3z»J QJ_ J• FJ »3=»'=J_ =¶3z•/»/Q3•/Hz F'
_JFp 3__3(J FJ =¶p%'/QJ Jz• QH'_ 3••J/zF_J =3 »Hz</(zJ FJ »HzkH_•P 3' Fp 3__3(J F' »_pzJ3' )H_3/_J
_p<J_"pJ5

N5N5Y5Y5X TJ_"/»J< FJ< 3=3_ J<

VJ< 3=3_ J< èLè <J_Hz• »=3<<pJ< Jz C »3•p(H_/J< �

� â/"J3' N � »_/•/%'J
h3zzJ <'_ 'z p%'/QJ Jz• QH'"3z•  J••_J Jz »3'<J =3 <p»'_/•p FJ< QJ_<HzzJ< H' FJ< «/Jz<P
H' Q3zzJ QH'"3z• _J J••3z• Jz »3'<J =J kHz»•/HzzJ Jz• (pzp_3= F' «K•/ Jz•-»3 Q'< H'
F¶'zJ œHzJ <Jz</«=J iF3•3»Jz•J_P œHzJ FJ _J»)J_»)J H' 3"J» »Hz•_3/z•J< </ /=3/_J<l

� â/"J3' A �  H8JzzJ Jz• »_/•/%'J
h3zzJ <'_ p%'/QJ Jz• _J J••3z• Jz »3'<J 'zJ œHzJ F' «K•/ Jz• zHz <Jz</«=J

� â/"J3' C � zHz »_/•/%'J



'pk3'• zJ zp»J<</•3z• Q3< Fv/z•J_"Jz•/Hz Fv/  pF/3•J  3/< 'zJ Q_/<J Jz »)3_(J F3z< 'z Fp=3/
FJ YM )J'_J<5

VJ •/•'=3/_J p•3«=/_3 'zJ Q_HQH</•/Hz FJ »=3<<J Jz• FJ< "3_/3«=J< <J=Hz =J< 3=3_ J< É _J Hz•J_5
'p=3/ FJ  /<J Jz °'"_J FJ< 3=3_ J< É »H Q•J_ FJ =3 "3=/F3•/Hz FJ =3 'hp � C  H/< QH'_ =3
»_/•/»/•p NP D  H/< »_/•/»/•p A J• N0  H/< QH'_ =3 »_/•/»/•p C5

CECEVER q* ± »VVMLV »W /RQWU{O»V

N5N5Y5E5N m<<3/< FJ< 3QQ3_J/=<

VJ< 3QQ3_J/=<  p»3z/%'J<P p=J»•_H p»3z/%'J< H' p=J»•_Hz/%'J< <'«/_Hz• 'z J<<3/ FJ
kHz»•/HzzJ Jz• FJ<•/zp É"p_/k/J_ %'3=/•3•/"J Jz• =J'_ kHz»•/HzzJ Jz•5
VJ< 3QQ3_J/=< "/<p< <Hz• =J< QH QJ<P "Jz•/=3•J'_<P "3zzJ<  H•H_/<p<P _J(/<•_J<  H•H_/<p< J•»555

N5N5Y5E5A m<<3/< FJ< 3=3_ J<

VJ< 3QQ3_J/=<  p»3z/%'J<P p=J»•_H p»3z/%'J< H' p=J»•_Hz/%'J< <'«/_Hz• 'z J<<3/ FJ
kHz»•/HzzJ Jz• FJ<•/zp É "p_/k/J_ •H'•J< =J< _J Hz•pJ< F¶3=3_ J <J=Hz =J< z/"J3'7 FJ »_/•/»/•p
3<<H»/p< É =¶p%'/QJ Jz•5

N5N5Y5E5C Lp_/k/»3•/Hz< É JkkJ»•'J_ �

ǳ s<<J_"/<<J Jz• Jz•_J =J< F/kkp_Jz•< 3QQ3_J/=< �
R b/<J Jz _H'•J 3'•H 3•/%'J FJ< 3QQ3_J/=< FJ <J»H'_< H' FJ <'«<•/•'•/HzP
R éHz»•/HzzJ Jz• </ '=•3zp5

ǳ b/<J Jz <p»'_/•p FJ< /z<•3==3•/Hz< �
R s<<J_"/<<J Jz• H_(3zJ< »H  3zFp< "3zzJ<  H•H_/<pJ<P
<J_"H H•J'_ FJ "H=J• F¶3/_ É =3"Jz•/=3•/Hz H' Fp•J»•/Hz /z»JzF/J5

R sz•/(J=

N5N5Y5E5Y m<<3/ FJ »HzkH_• i•J Qp_3•'_JP %'3=/•p F¶3/_l5

V¶J<<3/ »Hz</<•J_3 É "p_/k/J_ =J< »HzF/•/Hz< F¶3 «/3z»J /z•p_/J'_J< H«•Jz'J< QH'_ FJ<
»HzF/•/Hz< J7•p_/J'_J< FHzzpJ< J• %'J =J< »3_3»•p_/<•/%'J< _J=J"pJ< <Hz• )H H(qzJ< J•
»HzkH_ J< 3"J» =J< «3<J< »Hz•_3»•'J==J< F'  3_»)p5
V3 F'_pJ FJ< Jz_J(/<•_J Jz•< zJ <J_3 Q3< /zkp_/J'_J É Y )J'_J<5

V¶Jz<J «=J FJ< J<<3/< <J_Hz• _p3=/<p< Jz 3'•HzH /J J• kJ_Hz• =¶H«…J• F¶'z hL Fp•3/==p FJ<
HQp_3•/Hz< _p3=/<pJ<5

IzJ Qp_/HFJ FJ C  H/< »3=JzF3/_J <J_3 Q_p"'J É =¶/<<'J FJ< •_3"3'7 QH'_ "p_/k/J_ =J «Hz
kHz»•/HzzJ Jz• FJ =3 _p('=3•/Hz5

CECEVET G»VWLRQ «» /KMQWL»U
V3 Q_HQ_J•p FJ"_3 r•_J  3/z•Jz'J <'_ =J »)3z•/J_P J• =¶p"3»'3•/Hz FJ< Fp»)J•< J<• É =3 »)3_(J
F' Q_J<•3•3/_J5



V3 _J /<J Jz p•3• FJ •H'< QJ_»J Jz•< <J_3 É =3 »)3_(J F' Q_J<•3•3/_JP QH'_ _J<•/•'J_ =J FJ(_p
èé FJ< »=H/<Hz< J• FJ<  '_<5

CECEVEL qUpSMUMWLRQ »W VXLYL «» /KMQWL»U

VJ Q_J<•3•3/_J <J_3 •Jz' F¶/zkH_ J_ 3'  /z/ 3 N <J 3/zJ É =¶3"3z»J <Hz /z•Jz•/Hz F¶/z•J_"Jz/_5
èJ==J4»/ <J_3 •_3z< /<J Q3_  3/= 3' _J<QHz<3«=J •J»)z/%'J J• É © FQ/4JzJ_(/J4(•»U'z/"4
=H__3/zJ5k_ ª5 V¶/z•J_"Jz•/Hz <J_3 QH<</«=J <H'< _p<J_"J FJ "3=/F3•/Hz F' _J<QHz<3«=J •J»)z/%'J5
Iz Q=3zz/z( F¶/z•J_"Jz•/Hz Q_p"/</HzzJ= Fp•3/==3z• =J< p•3QJ< F¶/z•J_"Jz•/Hz <J_3 •_3z< /< Jz
3 Hz•5

TJ_Hz• p(3=J Jz• •_3z< /< QH'_ L/<3 �
� V3 =/<•J FJ QH/z•< �
� V¶3z3=8<J kHz»•/HzzJ==J �
� VJ< k/»)J< •J»)z/%'J< �
� VJ< Q=3z< FJ »)J /zJ Jz•< FJ »K«=J< �
� VJ< Q=3z< F¶/ Q=3z•3•/Hz FJ <HzFJ< �
� VJ< "'J< Q_p"/</HzzJ==J<5

CECEVEO gRVVL»U «»V RXYUMJ»V »[p/XWpV

hH'_ »)3%'J  HF/k/»3•/Hz H' »_p3•/Hz FJ *xè 'z 'qm <J_3 kH'_z/ Jz k/z FJ Q_J<•3•/Hz5
VJ< FH»' Jz•< F¶J7p»'•/Hz< _J /< 3' kH_ 3• z3•/k z' p_/%'J  HF/k/3«=J <Hz• �

– h/q»J< p»_/•J< J• (_3Q)/%'J< zp»J<<3/_J< QH'_ 3<<'_J_ =¶J7Q=H/•3•/Hz /  pF/3•JP
– yHz< FJ (3_3z•/J F'  3•p_/J= F¶p%'/QJ Jz•P
– V/<•J F'  3•p_/J= /z<•3==p 3"J» k/»)J< •J»)z/%'J<
– âH•/»J< »H Q=q•J F¶'•/=/<3•/Hz J• F¶Jz•_J•/JzP
– h_H»q<4"J_«3'7 F¶J<<3/< Jz 3'•H»Hz•_{=J
– xH'< 3'•_J< FH»' Jz•< QH'_ =3 »Hz<•/•'•/Hz FJ< FH<</J_< èmm

43z3=8<J kHz»•/HzzJ==J
4<8zHQ•/%'J 3_»)/•J»•'_J _p<J3' i8 »H Q_/< »H'»)J •J__3/zl
4Q=3z<-<»)p 3 FJ< »K«=3(J< iQ'/<<3z»J J• »H  3zFJ 8 »H Q_/<  /<J É …H'_l
4=/<•/z( F'  3•p_/J= Q3_ 3_ H/_J
4zH «_J J• Fp•3/= FJ< QH/z•< Q3_ 3'•H 3•J
4»HQ/J FJ< Q_H(_3  J< J• =H(/»/J=<
4=/»Jz»J<
43»»q< 3F /z/<•_3•J'_<
4<'QQH_• FJ Q_p<Jz•3•/Hz FJ< kH_ 3•/Hz< 3F /z J• '<3(J_<
4•H'• FH»' Jz• zp»J<<3/_J É =3 «HzzJ J7Q=H/•3•/Hz J•  /<J É …H'_ F' <8<•q J
4b/<J É …H'_ zH Jz»=3•'_J FJ< p%'/QJ Jz•< *xè ± ûp('=3•/Hz IV
4 zH Jz»=3•'_J FJ< p%'/QJ Jz•< F� Jz• »H Q=p•p �

éH_ 3• Q3Q/J_ �



T»)p 3< p=J»•_/%'J< Q'/<<3z»J J• »H  3zFJ É _J J••_J 'z J7J Q=3/_J F3z< »)3%'J
3_ H/_J J• 'zJ »HQ/J _J<QHz<3«=J •J»)z/%'J FJ </•J5

CECEVEA fMWpUL»O

N5N5Y5î5N s'•H 3•J<
VJ< 3'•H 3•J< •J__3/z FJ"_Hz• r•_J <p=J»•/Hzzp< 3k/z FJ »Hz<J_"J_ 'zJ )H H(pzp/•p FJ
 3_%'J J• FJ (3  J Q3_ </•J5

xH'< =J< p%'/QJ Jz•< '•/=/<p< QH'_ =J <8<•q J FJ *xè-_p('=3•/Hz FJ"_Hz• r•_J «3»zJ• 3"J» 'z
)3'• z/"J3' FJ »J_•/k/»3•/Hz yxV iy3»zJ• xJ<•/z( V3«H_3•H_/J<l zH•3  Jz• QH'_ =3 Q3_•/J
<»)JF'=/z(5
VJ< 3'•H 3•J< FJ _p('=3•/Hz  /< Jz Q=3»J <J_Hz• FJ  3_%'J-(3  J )H H(qzJ< 3"J» »J'7
Fp…É Jz Q=3»J5 VJ< 3'•H 3•J< Q='(dQ=38 zJ <Hz• 3'•H_/<p< %'J QH'_ =J< èxs Fp»Jz•_3=/<pJ<
/zkp_/J'_J< É N000 C-)5

VJ< 3'•H 3•J< Fp=H»3=/<p< »H  'z/%'J_Hz• "/3 =J _p<J3' ph IV É •_3"J_< 'z LVsâ *xè FJ
</•J FpF/p5 V3 <•_'»•'_J F' Q=3z F¶3F_J<<3(J <J_3 'z/kH_ J <'_ =J< F/kkp_Jz•< </•J< J• J<•
/ QH<pJ Q3_ =¶IV5 VJ Q=3z F¶¶3F_J<<3(J kJ_3 =µH«…J• F¶'zJ "3=/F3•/Hz Q_p3=3«=J Q3_ =¶IV5
'3z< =J »3< H� =¶'z/"J_</•p FH/•  J••_J Jz Q=3»J =J _p<J3' ph …'<%'¶3'7 =H»3'7 •J»)z/%'J<P =J
•/•'=3/_J •_3z< J••_3 =J< /zkH_ 3•/Hz< zp»J<<3/_J< É =¶J7•Jz</Hz F' _p<J3' IV5
VJ •/•'=3/_J J<• •Jz' F¶3<<'_J_ FJ<  H8Jz< Q_H"/<H/_J< =J •J Q< %'J =J< J7•Jz</Hz< _p<J3'
<H/Jz• HQp_3•/HzzJ==J<5 VJ •/•'=3/_J »H  'z/%'J_3 •H'•J< =J< FHzzpJ< _J=3•/"J< 3'7 <8<•q J<
iQ=3z< J• <»)p 3<«l

V¶IV <J _p<J_"3z• =3 QH<</«/=/•p F¶'•/=/<J_ »J< 3'•H 3•J< QH'_ F¶3'•_J< kHz»•/Hzz3=/•p<P /=<
FJ"_Hz• QJ_ J••_J =3  HF'=3_/•p zp»J<<3/_J J• 3"H/_ 3'  /z/ ' 'zJ _p<J_"J FJ A0n «¶éN6
«» «LVSRQL’O»V5

VJ< 3'•H 3•J< Fp=H»3=/<p< »H  'z/%'Jz• "/3 =J _p<J3' ph IV É •_3"J_< 'z LVsâ *xè FJ </•J
FpF/p5 V3 <•_'»•'_J F' Q=3z F¶3F_J<<3(J <J_3 'z/kH_ J <'_ =J< F/kkp_Jz•< </•J< J• J<• / QH<pJ
Q3_ =¶IV5

è)3%'J =H»3= )p«J_(J3z• FJ<  3•p_/J=< FJ"3z• r•_J _3»»H_Fp< É =¶/zk_3<•_'»•'_J *xè <J_3
p%'/Qp F¶'zJ Q_/<J ûfYE FJ<•/zpJ É =3 »HzzJ7/Hz FJ< p%'/QJ Jz•< *xè F' =H»3= <'_ =J LVsâ
*xè FJ </•J5 T¶/= z¶8 3 %'¶'z <J'= p%'/QJ Jz• É _3»»H_FJ_ F3z< =J =H»3= »J='/4»/ <J_3 »HzzJ»•p
F/_J»•J Jz• <'_ =3 Q_/<J ûfYE5 T/ =J zH «_J F¶p%'/QJ Jz• J<• <'Qp_/J'_ É N /= <J_3 zp»J<<3/_J
F¶/z<•3==J_ 'z <6/•») Jz•_J =3 Q_/<J /z<•3==pJ J• =J< p%'/QJ Jz•<P FHz• =3 kH'_z/•'_JP
=¶3F /z/<•_3•/HzP =3 <'QJ_"/</Hz J• =3 QH<J <J_3 É =3 »)3_(J F' •/•'=3/_J5 VJ <6/•») <J_3 k/7p F3z<
'zJ 3_ H/_J p=J»•_/%'J5 V¶p"3='3•/Hz FJ =3 Q=3»J F/<QHz/«=J J<• É =3 »)3_(J F' •/•'=3/_JP J• »J='/4
»/ QH'__3 Q_p"H/_ =3 kH'_z/•'_J J• QH<J F¶'zJ 3_ H/_J FJ •8QJ  /z/ «3/J </ zp»J<<3/_J5
x8QJ FJ <6/•») � <6/•») •8QJ /zF'<•_/J= k/7p <'_ _3/= 'pâP zHz  3z3(J3«=J5
VJ <6/•») <J_3 =3 Q_HQ_/p•p FJ =¶IV5
V3 FJ'7/q J Q_/<J ph F' f3»J J• FJ< 3'•H 3•J< •J__3/z< zJ QJ'• r•_J '•/=/<J_ Jz•3z• %'J <6/•»)
_p<J3'5

s'»'zJ /z<•3==3•/Hz F¶p%'/QJ Jz• 6/k/ zJ <J_3 3»»JQ•pJ5 T/ 'z p%'/QJ Jz• /z»='< »J••J
kHz»•/Hzz3=/•pP =J 6/k/ FJ"_3 r•_J Fp<3»•/"p5

N5N5Y5î5A ûp<J3'



è)3%'J =H»3= )p«J_(J3z• FJ<  3•p_/J=< FJ"3z• r•_J _3»»H_Fp< É =¶/zk_3<•_'»•'_J *xè <J_3
p%'/Qp F¶'zJ Q_/<J ûfYE FJ<•/zpJ É =3 »HzzJ7/Hz FJ< p%'/QJ Jz•< *xè F' =H»3= <'_ =J LVsâ
*xè FJ </•J5 T¶/= z¶8 3 %'¶'z <J'= p%'/QJ Jz• É _3»»H_FJ_ F3z< =J =H»3= »J='/4»/ <J_3 »HzzJ»•p
F/_J»•J Jz• <'_ =3 Q_/<J ûfYE5 T/ =J zH «_J F¶p%'/QJ Jz• J<• <'Qp_/J'_ É N /= <J_3 zp»J<<3/_J
F¶/z<•3==J_ 'z <6/•») Jz•_J =3 Q_/<J /z<•3==pJ J• =J< p%'/QJ Jz•<5
pz<•3==3•/Hz F' <6/•») � k/7p F3z< 'zJ 3_ H/_J p=J»•_/%'J5 T/ / QH<</«=J Q_p"H/_ =3 QH<J F¶'zJ
3_ H/_J i /z/ «3/Jl
x8QJ FJ <6/•») � <6/•») •8QJ /zF'<•_/J= k/7p <'_ _3/= 'pâP zHz  3z3(J3«=J
VJ <6/•») <J_3 =3 Q_HQ_/p•p FJ =¶IV
VJ <6/•») <J_3 /z<•3==pP 3F /z/<•_p J• <'QJ_"/<p Q3_ =J •/•'=3/_J5
VJ •/•'=3/_J kH'_z/_3 J• •/JzF_3 É …H'_ =3 zH Jz»=3•'_J FJ< p%'/QJ Jz•< F' <8<•q J FJ
*xè-_p('=3•/Hz QH'_ •H'< =J<  3•p_/J=< »HzzJ»•p< Jz J•)J_zJ• H' zHz i"H/_ •_3 J FHzzpJ Jz
3zzJ7J ND 3' »3)/J_ FJ< »)3_(J<l5
s'»'zJ /z<•3==3•/Hz F¶p%'/QJ Jz• 6/k/ zJ <J_3 3»»JQ•pJ5 T/ 'z p%'/QJ Jz• /z»='< »J••J
kHz»•/Hzz3=/•pP =J 6/k/ FJ"_3 r•_J Fp<3»•/"p5
s'»'z p%'/QJ Jz• zJ FJ"_3 r•_J »HzzJ»•p Jz èhV5 iTJ'= =J< 3»»q< k/=3/_J< <Hz• 3»»JQ•p<l

xH'< =J< _p<J3'7 *xè IV i</•J<P <J_"J'_< »Jz•_3'7555l <Hz• /z»='< F3z< =J _p<J3' Jz(=H«3z•
N05AEY5050-NE5 hH'_ <J< «J<H/z< FJ •p=p(J<•/HzP =J Q_J<•3•3/_J FJ"_3  J••_J Jz °'"_J •H'•
 p»3z/< J FJ •_3z<=3•/Hz Fv3F_J<<J zp»J<<3/_J É =3 »HzzJ»•/"/•p ph F' "=3z *xè5

N5N5Y5î5C èHkk_J•

'3z< »)3%'J »Hkk_J• <J_Hz• _J »H Q_/< p•/%'J•3(JP kH'_z/•'_J FJ< <»)p 3< p=J»•_/%'J<P
 /<J É …H'_ FJ =3 zH Jz»=3•'_J FJ< »K«=J<P kH'_z/•'_J J• FJ< k/»)J< •J»)z/%'J<5
T/ =J »Hkk_J• J<• Q_p"' Jz J7•p_/J'_ /= <J_3 p•3z»)J5
è)3%'J »Hkk_J• 3'_3 'zJ _p<J_"J FJ C0n5

hH'_ •H'< »J< QH<•J< =3 FpQH<J FJ< 3z»/Jz< »Hkk_J•< <J_3 É =3 »)3_(J F' Q_J<•3•3/_J5

CECEVEAEV XSSMU»LOV «» P»VXU»

VJ< 3'•H 3•J< (p_3z•< =J< «H'»=J< FJ _p('=3•/Hz QJ_ J••_Hz• =¶HQ•/ /<3•/Hz FJ< _p(=3(J< 3"J»
'zJ HQ•/ /<3•/Hz FJ< _J=3z»J< J• 'zJ (J<•/Hz FJ =3 •J Qp_3•'_J FJ zHz »)3'kk3(J5 VJ<
kHz»•/Hz< © HQ•/ /<3•/Hz ª <J_Hz•  /<J Jz Q=3»J <8<•p 3•/%'J i(J<•/Hz Jz kHz»•/Hz FJ =3
•J Qp_3•'_J J7•p_/J'_J J• (J<•/Hz F' Fp 3__3(J Jz kHz»•/Hz FJ =3 •J Qp_3•'_J 3 «/3z•J
/z•p_/J'_J«l5 s'  /z/ ' P 'zJ <HzFJ F¶3 «/3z»J <J_3  /<J Jz Q=3»J Q3_ »/_»'/• J• Q3_ k3o3FJ5
VJ< <3==J< (_3F/zpJ< "Jz•/==pJ< i3 Q)/ Q3_ J7J Q=Jl <J_Hz• p%'/QpJ< F¶'zJ <HzFJ »H'Q=pJ
x�è-èqA Jz Q3_•/J «3<<J J• 'zJ <J»HzFJ Jz Q3_•/J )3'•J5

9p9pnp2pnp9 6RQGHV GH WHPSpUDWXUH

m==J< QH'__Hz• r•_J FJ •8QJ Q3<</k H' 3»•/k5

VJ< <HzFJ<P FJ •8QJ Q3<</kP <J_Hz• FH•pJ< Fv'z p=p Jz• FJ  J<'_J âpN000P 3"J» 'z •J Q< FJ
_p3»•/Hz •_q< _3Q/FJ5 VJ xpxIVspûm FJ"_3 r•_J Jz  J<'_J FJ QH'"H/_ …'<•/k/J_ %'J =3
»3_3»•p_/<•/%'J FJ =3 <HzFJ »)H/</J »H__J<QHzF É 'pâ YCXD05 'J k3oHz É 3<<'_J_ 'zJ



/z•J_»)3z(J3«/=/•p F3z< =J »3F_J FJ =3  3/z•Jz3z»JP =3 "3=J'_ _p</<•/"J FJ< p=p Jz•< âpN000
<J_3 H«=/(3•H/_J Jz• zH_ 3=/<pJ � <H/• N000P0 H) < É 0�» J• FJ NDNXPM�» É N00�»5 VJ
_3»»H_FJ Jz• <J k3/• 3"J» A k/=< QJ_ '•3«=J< zHz QH=3_/<p<5

VJ< <HzFJ< FJ •8QJ 3»•/k kH'_z/_Hz• 'z </(z3= FJ  J<'_J 055N0LF»P 055A0 s H' Y55A0 s5 VJ
_3»»H_FJ Jz• <J k3/• Jz A H' Jz C k/=<5

VJ< <HzFJ< J7•p_/J'_J< <J_Hz• zH8pJ< F3z< 'zJ _p</zJ pQH78 FJ<•/zpJ É 3<<'_J_ 'zJ
Q_H•J»•/Hz <'QQ=p Jz•3/_J »Hz•_J =J< »HzF/•/Hz< 3(_J<</"J<5

VJ< <HzFJ< F¶3 «/3z»J <J_Hz• Q=3»pJ< F3z< =J< =H»3'7 É NPE F' <H=5 'J k3oHz É _Jk=p•J_ 3"J»
Q_p»/</Hz =3 •J Qp_3•'_J 3 «/3z•J _pJ==JP J==J< zJ <J_Hz• Q3< QH<pJ< É Q_H7/ /•p FJ< H'"_3z•<
iQH_•Jl J• <'_ FJ<  '_< FHz• =3 •J Qp_3•'_J FJ <'_k3»J J<• /zk='Jz»pJ Q3_ FJ< »HzF/•/Hz<
J7•p_/J'_J< 3' =H»3=P •J= %'J  '_ J7•p_/J'_5 VJ< «Hv•/J_< FJ< <HzFJ< F¶3 «/3z»J  J<'_3z• 'zJ
•J Qp_3•'_J É _38HzzJ Jz• <J_Hz• p%'/Qp< F¶'z )p /<Q)q_J zH/_5 èJ< <HzFJ< <Hz•
»H  'zp Jz• 3QQJ=pJ< � © É «H'=J zH/_J ª5

VJ< <HzFJ< FJ  J<'_J F¶3/_ Q=3»pJ< F3z< =J< (3/zJ< H' F3z< =J< (_H'QJ< <J_Hz•  Hz•pJ< FJ
•J==J k3oHz %'¶J==J< zJ <H/Jz• Q3< /zk='Jz»pJ< Q3_ =J _38HzzJ Jz• FJ< «3••J_/J<5

VJ< <HzFJ< FJ  J<'_J F¶J3' <J_Hz• Q=3»pJ< F3z< 'z FH/(• FJ (3z•5 hH'_ 'z '<3(J <'_ =J<
»/_»'/•< F¶J3' »)3'FJ <3z/•3/_JP F¶J3' FJ «3<</z J• F¶J3' zHz •_3/•pJ<P =J< FH/(•< FJ (3z• <J_Hz•
Jz 3»/J_ /zH78F3«=J5 hH'_ »J_•3/zJ< •'83'•J_/J<P •J==J< %'J FJ QJ•/• F/3 q•_J H'  3•/q_J<
<8z•)p•/%'J<P =3 <HzFJ QH'__3 r•_J FJ •8QJ É »Hz•3»•5

9p9pnp2pnpS 6RQGHV G¶KXPLGLWp UHODWLYHp

m==J< <J_Hz• FJ •8QJ 3»•/kP 3=/ Jz•pJ< Jz AYL& J• Fp=/"_3z• 'z </(z3= FJ  J<'_J FJ 0 É N0 LF»
=/zp3/_J QH'_ 'zJ "3_/3•/Hz FJ 0 É N00n ._5 VJ »3Q•J'_ <J_3 'z <Jz<J'_ »3Q3»/•/k _3Q/FJ5 p= <J_3
p•3=Hzzp F¶'</zJ5
hH'_ »J_•3/zJ< 3QQ=/»3•/Hz<P =J «Hv•/J_ F¶3 «/3z»J H' FJ (3/zJ <J_3 F/<QHz/«=J 3"J» 'z <Jz<J'_
FJ •J Qp_3•'_J âpN0005

9p9pnp2pnpo 6RQGHV GH SUHVVLRQ GLIIpUHQWLHOOHp

m==J< <J_Hz• FJ •8QJ 3»•/kP 3=/ Jz•pJ< Jz AYL& J• Fp=/"_3z• 'z </(z3= FJ  J<'_J FJ 0 É N0 LF»
=/zp3/_J QH'_ 'zJ "3_/3•/Hz FJ 0 É N00n FJ =3 Q=3(J 3Fp%'3•J5

hH'_ 'z '<3(J Jz 3/_ 3 «/3z• H' F3z< 'z k='7 F¶3/_ i(3/zJP èxsl =J »3Q•J'_ FJ Q_J<</Hz <•3•/%'J
<J_3 FJ Q_pkp_Jz»J 'z <8<•q J É FH'«=J  J «_3zJ <'_ «3<J »3Q3»/•/"J H' p"Jz•'J==J Jz•
'z <8<•q J É «3__J3' FJ k=J7/Hz »p_3 /%'J5 T/ =J «J<H/z J<• J7Q_/ p F3z< =J FJ<»_/Q•/k =J «Hv•/J_
<J_3 p%'/Qp F¶'z 3kk/»)J'_ Vè' 3"J» /zF/»3•/Hz Jz h3<»3=5

hH'_ 'z '<3(J 3"J» FJ< =/%'/FJ<P FJ< (3œ J• FJ< "3QJ'_< =J »3Q•J'_ FJ Q_J<</Hz <J_3 'z
<8<•q J É <H'kk=J• J• É »3Q•J'_ /zF'»•/k FJ FpQ=3»J Jz•5

VJ< »3Q•J'_< <J_Hz• p•3=Hzzp< F¶'</zJ5

9p9pnp2pnpn 6RQGHV GH bVS hGLR[\GH GH FDUERQHtp

m==J< <J_Hz• FJ •8QJ 3»•/kP 3=/ Jz•pJ< Jz AYL& J• Fp=/"_3z• 'z </(z3= FJ  J<'_J FJ 0 É N0 LF»
=/zp3/_J QH'_ 'zJ "3_/3•/Hz FJ 0 É A000 QQ 5 VJ »3Q•J'_ <J_3 'z <8<•q J <QJ»•_H<»HQ/%'J É



/zk_3_H'(J izF/_l5 p= QJ_ J••_3 FJ  J<'_J_ =J •3'7 F¶H»»'Q3•/Hz F3z< =J< Q/q»J< J• F¶3F3Q•J_
3/z</ =J •3'7 F¶3/_ zJ'k /z•_HF'/• Jz "'J FJ _p3=/<J_ FJ< p»HzH /J< F¶pzJ_(/J5

V3 »Hz»Jz•_3•/Hz Jz è0ð J<• 'zJ /zF/»3•/Hz FJ "3=J'_ FJ =¶3/_ F¶J7Q/_3•/Hz FJ< H»»'Q3z•<5
V¶'<3(J FJ »J••J <HzFJ <J_3 3F3Q•p 3'7 «'_J3'7P 3'7 <3==J< FJ _p'z/Hz J• FJ <QJ»•3»=J5

CECEVEAER XSSMU»LOV «» «pW»/WLRQ © WRXW RX UL»Q ª

9p9pnp2pdp9 7KHUPRVWDW hDLUt
VJ< •)J_ H<•3•< F¶3 «/3z»J 3'_Hz• 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phC0 imâ D0EAîlP /=<
<J_Hz• FJ »=3<<J pp5 VJ »Hz•3»• QH'__3 •Jz/_ 'zJ »)3_(J FJ N0 s iCl <H'< AE0L &5 T/ =J «J<H/z
J<• J7Q_/ pP =J QH•Jz•/H q•_J FJ »Hz</(zJ <J_3 »3»)p É =¶/z•p_/J'_ F' «Hv•/J_5 VJ QH/z• FJ
»Hz</(zJ <J_3 _p(=3«=J FJ 4E�» É BNE�»5

VJ< •)J_ H<•3•< Q=3»p< Jz (3/zJ F¶3/_ 3'_Hz• 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phY0 imâ
D0EAîl5 VJ »Hz•3»• QH'__3 •Jz/_ 'zJ »)3_(J FJ N0 s iA5Dl <H'< AE0L &5 VH_<%'¶/=< <J_Hz• '•/=/<p<
Jz Fp•J»•/Hz FJ <'_»)3'kkJ i/z»JzF/Jl /=< <J_Hz• É _p3_ J Jz•  3z'J= J• É _p(=3(J »3»)p5

VJ< •)J_ H<•3•< '•/=/<p< Jz <p»'_/•p 3z•/(J= FJ< «3••J_/J< É J3' FJ QJ•/•J <'_k3»J <J_Hz• É
»3Q/==3/_JP F¶'zJ =Hz('J'_ FJ C H' FJ D  q•_J<P 3"J» <Jz</«/=/•p <'_ •H'•J =3 =Hz('J'_5 p=< <J_Hz•
É _p3_ J Jz• 3'•H 3•/%'JP =J »3Q/==3/_J »H'"_/_3 •H'•J =3 <'_k3»J FJ =3 «3••J_/JP Jz 3"3= F'
<Jz< FJ =¶3/_5 V¶3<<J_"/<<J Jz• p=J»•_/%'J QJ_ J••_3 Jz »3< FJ Fpk3'• FJ kJ_ J_ =J "H=J• F¶3/_P
F¶3__r•J_ =3 "Jz•/=3•/HzP F¶H'"_/_ / Qp_3•/"J Jz• =3 "3zzJ É N00n5 IzJ <p»'_/•p /z•_/z<q%'J
»H'QJ_3 =J »Hz•3»• <¶/= 8 3 'zJ Fp•p_/H_3•/Hz F' »3Q/==3/_J5

VJ< •)J_ H<•3•< '•/=/<p< Jz <p»'_/•p 3z•/(J= FJ< «3••J_/J< É J3' FJ (_3zFJ <'_k3»J <J_Hz•
<p%'Jz•/J=<P 3"J» 'z »3Q•J'_ 3»•/k F¶'zJ =Hz('J'_ 3F3Q•pJ iA É D  q•_J<l5
p=< _J Q=/_Hz• =J'_ •K»)J É =¶3/FJ FJ C kHz»•/Hz< /zFpQJzF3z•J< �

ɹ bJ<'_J FJ =3 •J Qp_3•'_J

ɹ h_p H'"J_•'_J _p('=pJ J• Q_/H_/•3/_J FJ =3 "3zzJ FJ =3 «3••J_/J É J3' »)3'FJ QH'_

3z•/»/QJ_ =J _/<%'J FJ (J= i</(z3= 055N0Ll

ɹ éJ_ J•'_J F' "H=J• F¶3/_ zJ'k J• 3__r• / Qp_3•/k FJ =3 "Jz•/=3•/HzP "/3 'z »Hz•3»•

FJ _J=3/<5

IzJ kHz»•/Hz FJ <p»'_/•p <J  J••_3 Jz°'"_J i</(z3= N0Ll Jz »3< FJ Fp•p_/H_3•/Hz F' »3Q/==3/_J5

9p9pnp2pdpS 7KHUPRVWDWV hOLTXLGHtp

'¶'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phY0 imâ D0EAîlP /=< <J_Hz• p%'/Qp< F¶'z FH/(• FJ (3z• Jz
»'/"_J hâN05 VJ »Hz•3»• QH'__3 •Jz/_ 'zJ »)3_(J FJ N0 s iA5Dl <H'< AE0L &5

VJ< •)J_ H<•3•< FJ _p(=3(J 3'_Hz• 'z «H'•Hz F¶3…'<•3(J J7•J_zJ FJ =3 »Hz</(zJ5 VJ<
•)J_ H<•3•< =/ /•J'_< FJ •J Qp_3•'_J FJ <p»'_/•p iTxyl »H__J<QHzF_Hz• É =3 zH_ J 'pâ CYY0P
<p»'_/•p /z•_/z<q%'JP 3"J» "J__H'/==3(J5

VJ< Q=Hz(J'_< FJ< 3%'3<•3•< Q=3»p< <'_ =J< »/_»'/•< F¶J3' »)3'FJ <3z/•3/_JP F¶J3' FJ «3<</z
J• F¶J3' zHz •_3/•pJ< <J_Hz• Jz 3»/J_ /zH78F3«=J5



9p9pnp2pdpo H\JURVWDWVp

VJ< )8(_H<•3•< F¶3 «/3z»J 3'_Hz• 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phC0 imâ D0EAîlP /=< <J_Hz•
FJ »=3<<J pp5 VJ »Hz•3»• QH'__3 •Jz/_ 'zJ »)3_(J FJ E s iCl <H'< AE0L &5

VJ< )8(_H<•3•< Q=3»p< Jz 3 «/3z»J <J_Hz• QH<p< É NPE  F' <H=5

VJ< )8(_H<•3•< Q=3»p< Jz (3/zJ F¶3/_ 3'_Hz• 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phY0 imâ D0EAîl5
VJ »Hz•3»• QH'__3 •Jz/_ 'zJ »)3_(J FJ E s iA5Dl <H'< AE0L &5

9p9pnp2pdpn 7UHVVRVWDWV hDLUtp

VJ< Q_J<<H<•3•< FJ Fp•J»•/Hz F µJz»_3<<J Jz• FJ< k/=•_J< J• FJ Q_p<Jz»J FJ Fp«/• <J_Hz• FJ
•8QJ © É  J «_3zJ ª5 p=< <J_Hz• É _p3_ J Jz• 3'•H 3•/%'J5 V¶/zF/»J FJ Q_H•J»•/Hz F' «Hv•/J_
<J_3 phEY5

hH'_ =3 Fp•J»•/Hz F¶'zJ Q_p<Jz»J FJ Fp«/•P =J< Q_/<J< FJ Q_J<</Hz <J_Hz• k3/•J< Jz 3 Hz• J• Jz
3"3= F¶'z p=p Jz• FHz• =3 »3_3»•p_/<•/%'J FJ QJ_•J FJ »)3_(J J<• »Hzz'J iJ7 � «3••J_/J F3z<
'zJ »Jz•_3=J FJ •_3/•J Jz• F¶3/_l5

9p9pnp2pdpd 7UHVVRVWDWV hOLTXLGHtp

p=< <J_Hz• »HzkH_ J< 3'7 F/_J»•/"J< J'_HQpJzzJ< _J=3•/"J< 3'7 p%'/QJ Jz•< FJ Q_J<</Hz
îX-AC-m*P i HF'=J 'l »3•5pL5 p=< QH<<qFJ_Hz• 'z «H'•Hz F¶3…'<•3(J Q=H «3«=J F' QH/z• FJ
»H  '•3•/Hz /zkp_/J'_ É =¶p»)J==J5 V¶/zF/»J FJ Q_H•J»•/Hz F' «Hv•/J_ <J_3 phDE  /z/ ' imâ
D0EAîl5 VJ »Hz•3»• QH'__3 •Jz/_ 'zJ »)3_(J FJ N0 s iYl <H'< AE0L &5

9p9pnp2pdpm )pWHFWHXUV GH IXPpHp

VJ Q_HF'/• <J_3 3F3Q•p QH'_ =J< »Jz•_3=J< FJ •_3/•J Jz• Fv3/_ F¶'z Fp«/• <'Qp_/J'_ É N05000
 C-)5 VJ _p3_ J Jz• <J_3 3'•H 3•/%'J Jz »3< FJ »H'Q'_J FJ »H'_3z• J• /= <J_3  3z'J= Jz
»3< FJ Fp•J»•/Hz FJ k' pJ »J %'/ QJ_ J••_3 FJ zJ Q3< 3"H/_ =3 zp»J<</•p Fv'zJ «3••J_/J FJ
<J»H'_<5 VJ »3Q•J'_ <J_3 'z <Jz<J'_ »3Q3»/•/k _3Q/FJ5 V¶/zF/»J FJ Q_H•J»•/Hz <J_3 phCC0
 /z/ ' 5

VJ xpxIVspûm kH'_z/_3 =J »J_•/k/»3• âé4TTp 3••J<•3z• =3 »HzkH_ /•p FJ =¶3QQ3_J/= Jz •3z• %'J
<8<•q J FJ <p»'_/•p /z»JzF/J5

CECEVEAET XSSMU»LOV «» SRVLWLRQQ»P»QW

xH'< =J< _J•H'_< FJ  3_»)J FJ< 3QQ3_J/=< FJ QH</•/HzzJ Jz• <J_Hz• _J Hz•p< É =3 *xè5

9p9pnp2pmp9 ,RWHXUV GH YDQQH� KRUV EDWWHULHV WHUPLQDOHVp

VJ<  H•J'_< <J_Hz• 3=/ Jz•p< Jz AYL& J• <J_Hz• Q/=H•p< Q3_ 'z </(z3= Q_H(_J<</k 0«N0LF»5 p=<
3'_Hz• 'z •J Q< FJ QH</•/HzzJ Jz• 3F3Q•p É =¶'•/=/<3•/Hz FJ< "3zzJ<5 VJ «Hv•/J_ 3'_3 'z /zF/»J
FJ Q_H•J»•/Hz  /z/ ' phEY <J=Hz =3 zH_ J mâ D0EAîP <3 »=3<<J FJ Q_H•J»•/Hz <J_3 pppP <J=Hz
mâ D0XC05



VJ<  H•J'_< <J_Hz• H«=/(3•H/_J Jz• FJ •8QJ 3'•H 3F3Q•3•/k<5 V3 =Hz('J'_ FJ »H'_<J F'  H•J'_
<J _q(=J_3 3'•H 3•/%'J Jz• <'_ »J==J FJ =3 •/(J F' »H_Q< =H_< FJ =3 Q_J /q_J  /<J <H'< •Jz</Hz5
VJ  Hz•3(J F'  H•J'_ <'_ =J »H_Q< FJ =3 "3zzJ <J_3 J7J Q• FJ _p(=3(J  p»3z/%'J5 h3_
»Hz<•_'»•/HzP =¶Jz<J «=J <J_3 _/(/FJ J• zJ zp»J<</•J_3 Q3< F¶Jz•_J•/Jz5

VJ<  H•J'_< FJ< "3zzJ< FJ< »/_»'/•< Q=3z»)J_ »)3'kk3z•P FJ< p»)3z(J'_< F¶J3' »)3'FJ
<3z/•3/_J J• FJ< p»)3z(J'_< F¶J3' FJ «3<</z iQ/<»/zJ<l <J_Hz• É kJ_ J•'_J 3'•H 3•/%'J Q3_
 3z%'J FJ •Jz</Hz5 T/ =J «J<H/z J<• J7Q_/ p F3z< =J FJ<»_/Q•/k =J<  H•J'_< FJ "3zzJ FJ<
«3••J_/J< É J3' »)3'FJ FJ< »Jz•_3=J< F¶3/_ <J_Hz• É H'"J_•'_J 3'•H 3•/%'J Q3_  3z%'J FJ
•Jz</Hz5

IzJ Fp_H(3•/Hz  3z'J==J J• 'z /zF/»3•J'_ FJ QH</•/Hz «/Jz "/</«=J QJ_ J••_Hz• 'zJ  /<J Jz
°'"_J J• 'z <J_"/»J FJ  3/z•Jz3z»J _3Q/FJ<5 V3 Fp_H(3•/Hz  3z'J==J <J kJ_3 Q3_ Fp«_383(J5
VJ  3/z•/Jz FJ =3 QH</•/Hz  3z'J==J zJ zp»J<</•J_3 Q3< 'zJ /z•J_"Jz•/Hz <'_ =J _3»»H_FJ Jz•
p=J»•_/%'J F'  H•J'_ iQ_H<»_/•l5

9p9pnp2pmpS ,RWHXUV GH YDQQH GHV EDWWHULHV WHUPLQDOHV HW GHV ]RQLQJVp

p=< <J_Hz• 3F3Q•p< QH'_ 'z '<3(J 3"J» FJ< 3QQ3_J/=< F/<•_/«'3z• =¶pzJ_(/J =H»3=J Jz• �
»Hz"J»•J'_<P "Jz•/=H4»Hz"J»•J'_<P »3<<J••J<P p…J»•H4»Hz"J»•J'_<P QH'•_J< <•3•/%'J<P «3••J_/J<
•J_ /z3=J< Jz (3/zJ F¶3/_P œHzJ< FJ »)3'kk3(J5

VJ<  H•J'_< <J_Hz• FJ •8QJ •)J_ /%'JP 3=/ Jz•p< Jz AYL&5 VJ  HFJ FJ _p(=3(J Q_H(_J<</k
<J_3 3F3Q•p 3' </(z3= Fp=/"_p Q3_ =J _p('=3•J'_ •J_ /z3= � »)_HzH Q_HQH_•/HzzJ= H' »H  3zFJ
»Hz•/z'J 0«N0L 3"J» <p=J»•/Hz FJ =3 »H'_<J J• F' <Jz< F¶3»•/Hz5 VJ _3»»H_FJ Jz• p=J»•_/%'J
<J_3 k3/• <'_ 'z »HzzJ»•J'_ FJ k3oHz É QH'"H/_ r•_J JkkJ»•'p <pQ3_p Jz•5 s/z</P =J «_3z»)J Jz•
H' =J _J Q=3»J Jz• zJ zp»J<</•J_Hz• Q3< =¶/z•J_"Jz•/Hz F¶'z •J»)z/»/Jz5 T/ zp»J<</•p FJ
•_3z< /<</Hz FJ =¶/zkH_ 3•/Hz FJ QH</•/HzzJ Jz•P =J »HzzJ»•J'_ QH'__3 r•_J »)H/</ 3"J» 'z
»Hz•3»• 3'7/=/3/_J /z•p(_p iâé J• âql5

V3 kH_»J FJ QH'<<pJ <J_3 FJ NAEâ  /z/ ' P =3 »H'_<J <J_3 FJ YPE   5 VJ  H•J'_ F/<QH<J_3
F¶'zJ »H QJz<3•/Hz 3'•H 3•/%'J FJ =3 »{•J FJ kJ_ J•'_J J• F¶'zJ Q_p»Hz•_3/z•J <'kk/<3z•J
QH'_ (3_3z•/_ =¶p•3z»)p/•p FJ =3 "3zzJ5 VJ  Hz•3(J <'_ =J »H_Q< <J_3 É «3wHzzJ••J QH'_ 'z
 Hz•3(J _3Q/FJ J• <3z< JkkH_•5

T'/"3z• =J< »Hz•_3/z•J< =/pJ< É =¶'•/=/<3•/HzP =J  H•J'_ <J_3 <p=J»•/Hzzp Jz âq izH_ 3=J Jz•
H'"J_•l H' Jz âé izH_ 3=J Jz• kJ_ pl5 V3 QH'<<pJ  p»3z/%'J %'/ 3»•/HzzJ_3 =J
QH</•/HzzJ Jz• Jz »3< FJ Q3zzJ FJ »H'_3z• <J_3 _p3=/<pJ Q3_ 'z _J<<H_• FJ _3QQJ=5

VJ «Hv•/J_ 3'_3 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phEY <J=Hz =3 zH_ J mâ D0EAîP =¶p=p Jz• FJ
F/=3•3•/Hz <J_3 Jz»3Q<'=p J• Q_H•p(p »Hz•_J =¶)' /F/•p5 *_K»J É »J••J )3'•J »=3<<J FJ Q_H•J»•/Hz
=J  Hz•3(J •r•J Jz «3< <J_3 3/z</ QJ_ /< <3z< 3»»J<<H/_J5

Iz /zF/»3•J'_ FJ QH</•/Hz QJ_»JQ•/«=J 3' •H'»)J_ J• É =¶°/= J<• J7/(p5 ô'J=< %'J <H/Jz• =J
 Hz•3(J J• =¶3»»J<</«/=/•p FJ =3 "3zzJP =3  /<J Jz °'"_J J• =J< HQp_3•/Hz< FJ  3/z•Jz3z»J
<J_Hz• k3»/=/•p<5

VJ<  H•J'_< <J_Hz• p%'/Qp< F¶'zJ Q_H•J»•/Hz 3z•/4Fp Hz•3(J =H_<%'¶/=< <J_Hz• 3»»J<</«=J< Q3_
=J< '<3(J_< F3z< =J< =H»3'7 _J»J"3z• F' Q'«=/»5

VH_<%'J =3 "J_</Hz É _p(=3(J  3z'J= <J_3 FJ 3zFpJP =3 "3zzJ _J<•J_3 H'"J_•J %'J==J %'J <H/•
=3 Q_p<Jz»J F¶'z </(z3= FJ _p('=3•/Hz5

9p9pnp2pmpo ,RWHXUV GH UHJLVWUH G¶DLUp



VJ<  H•J'_< <J_Hz• 3=/ Jz•p< Jz AYL& J• <J_Hz• Q/=H•p< Q3_ 'z </(z3= Q_H(_J<</k 0«N0L5 VJ
«Hv•/J_ 3'_3 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phEY <J=Hz =3 zH_ J mâ D0EAîP <3 »=3<<J FJ
Q_H•J»•/Hz <J_3 pppP <J=Hz mâ D0XC05

'J •8QJ _H•3•/kP /=< <J_Hz• <p=J»•/Hzzp< Jz kHz»•/Hz FJ =3 <'_k3»J F' _J(/<•_J J• FJ =3 "/•J<<J FJ
=v3/_5 hH'_ =3 _p('=3•/Hz FJ< _J(/<•_J< F¶3/_ J7•p_/J'_P /=< <J_Hz•  'z/< F¶'z _J<<H_• FJ _3QQJ=
3»•/"p Q3_  3z%'J FJ •Jz</Hz ikJ_ J•'_J / Qp_3•/"Jl5

IzJ Fp_H(3•/Hz  3z'J==J J• 'z /zF/»3•J'_ FJ QH</•/Hz «/Jz "/</«=J QJ_ J••_Hz• 'zJ  /<J Jz
°'"_J J• 'z <J_"/»J FJ  3/z•Jz3z»J _3Q/FJ<5 V3 Fp_H(3•/Hz  3z'J==J <J kJ_3 Q3_ Fp«_383(J5
VJ  3/z•/Jz FJ =3 QH</•/Hz  3z'J==J zJ zp»J<</•J_3 Q3< 'zJ /z•J_"Jz•/Hz <'_ =J _3»»H_FJ Jz•
p=J»•_/%'J F'  H•J'_5

9p9pnp2pmpn 9DULDWHXUV GH SXLVVDQFH pOHFWULTXHp

e(3=J Jz• 3QQJ=p © "3zzJ FJ »H'_3z• ªP »J F/<QH</•/k <J_3 Q/=H•p Q3_ 'z </(z3= 0«N0LF» J•
<J_3 FH•p FJ A •_/3»< QH'_ =J< '•/=/<3•/Hz< 3"J» FJ< «3••J_/J< p=J»•_/%'J< J• FJ C •_/3»< QH'_ =J<
'•/=/<3•/Hz< 3"J» FJ< »Hz"J»•J'_< p=J»•_/%'J<5 p= J<• »Hzo' QH'_  HF'=J_ =3 Q'/<<3z»J Jz  HFJ
»)_HzH Q_HQH_•/HzzJ=5 p= <J_3  Hz•p Jz 3_ H/_J J• <Hz /zF/»J FJ Q_H•J»•/Hz <J_3 phA05

9p9pnp2pmpd 9DULDWHXUV GH IUpTXHQFHp

VJ< "3_/3•J'_< FJ k_p%'Jz»J QJ_ J••Jz• F¶Jz•_3vzJ_ =J<  H•J'_< 3<8z»)_HzJ< •_/Q)3<p<5 p=<
<J_Hz• p%'/Qp< F¶'zJ Jz•_pJ 3z3=H(/%'J 04N0 L p•3=HzzpJ Jz•_J AE .œ J• E0 .œ ik_p%'Jz»J
 37/ É Fpk/z/_lP QJ_ J••3z• FJ (3_3z•/_ 'z  /z/ ' FJ "Jz•/=3•/Hz 3'  H•J'_5

VJ< "3_/3•J'_< <J_Hz• p%'/Qp< Jz <•3zF3_F F¶'z »=3"/J_ p%'/Qp FJ »Hz•3»•<  3_»)J-3__r•P 3/z</
%'J F¶'z QH•Jz•/H q•_JP QJ_ J••3z• FJ =J Q/=H•J_ k3»/=J Jz•  3z'J==J Jz• =H_< FJ<
/z•J_"Jz•/Hz< FJ  3/z•Jz3z»J J• F¶J<<3/<l5

VJ é/=•_J èmb <J_3 /z•p(_p Jz <•3zF3_F � =J "3_/3•J'_ <J_3 _J=/p 3'  H•J'_ Q3_ F' »K«=J «=/zFp
i=J «=/zF3(J FJ"_3 r•_J 'z/%'J Jz• _3»»H_Fp »{•p xJ__J F' "3_/3•J'_l5 s'4FJ=É FJ E0  q•_J<
FJ »K«=J<P /= k3'F_3 Q_p"H/_ 'zJ <J=k  H•J'_5

VJ "3_/3•J'_ FH/• r•_J Q3_3 p•_p 3"J» _JFp 3__3(J É =3 "H=pJ Jz »3< FJ  /»_H4»H'Q'_J<
i3'•H_/<pJ< …'<%'¶É AE <J»HzFJ<lP 3/z</ %'J QJ_ J••_J F¶3'( Jz•J_ =3 k_p%'Jz»J FJ
Fp»H'Q3(J …'<%'¶É NA c.œ QH'_ F/ /z'J_ =J< «_'/•< FJ </kk=J Jz•  H•J'_<5

V3 _3 QJ FJ Fp»p=p_3•/Hz FJ"_3 r•_J <'kk/<3  Jz• =Hz('J QH'_ k_J/zJ_ =¶/zJ_•/J F'  H•J'_P J•
=3 »H  3zFJ 3__r• <J_3 3»•/"pJ Jz _H'J =/«_J Jz "Jz•/=3•/Hz5

T/ =J  H•J'_ J<• p%'/Qp F¶'zJ <HzFJ hxè H' hxq-hxé i•)J_ /<•3z»J H' /Q<HlP »J==J4»/ <J_3
F/_J»•J Jz• _3»»H_FpJ J• »Hz•_{=pJ <'_ =J «H_z/J_ FJ »H  3zFJ F' "3_/3•J'_5

V¶/zF/»J FJ Q_H•J»•/Hz F' "3_/3•J'_ <J_3 phA0 QH'_ 'z  Hz•3(J Jz 3_ H/_J "Jz•/=pJP phAN QH'_
 Hz•3(J Jz =H»3= •J»)z/%'J Q_HQ_J d <J» J• phEY QH'_  Hz•3(J Jz 3 «/3z»J )' /FJ5

CECEVEAEL XSSMU»LOV «» /RPPMQ«» © WRXW RX UL»Q ª

9p9pnp2pép9 ,RWHXUV GH YDQQHp



VJ<  H•J'_< <J_Hz• 3=/ Jz•p< Jz AYL& J• <J_Hz• É »H  3zFJ A QH/z•< H' C QH/z•<5 VJ «Hv•/J_
3'_3 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phEY <J=Hz =3 zH_ J mâ D0EAî5

IzJ Fp_H(3•/Hz  3z'J==J J• 'z /zF/»3•J'_ FJ QH</•/Hz «/Jz "/</«=J QJ_ J••_Hz• 'zJ  /<J Jz
°'"_J J• 'z <J_"/»J FJ  3/z•Jz3z»J _3Q/FJ<5

hH'_ =¶'<3(J 3"J» FJ< "3zzJ< F¶/<H=J Jz•P /=< <J_Hz• p%'/Qp< FJ A »Hz•3»•< 3'7/=/3/_J<
/z"J_<J'_< 3F J••3z• 'zJ »)3_(J FJ N0 iAl s AE0L&

9p9pnp2pépS ,RWHXUV GH UHJLVWUHp

VJ<  H•J'_< <J_Hz• 3=/ Jz•p< Jz AYL& J• <J_Hz• É »H  3zFJ A QH/z•< H' C QH/z•<5 VJ «Hv•/J_
3'_3 'z /zF/»J FJ Q_H•J»•/Hz  /z/ ' phEY <J=Hz =3 zH_ J mâ D0EAî5

'J •8QJ _H•3•/kP /=< <J_Hz• <p=J»•/Hzzp< Jz kHz»•/Hz FJ =3 <'_k3»J F' _J(/<•_J J• FJ =3 "/•J<<J FJ
=v3/_5 IzJ Fp_H(3•/Hz  3z'J==J J• 'z /zF/»3•J'_ FJ QH</•/Hz «/Jz "/</«=J QJ_ J••_Hz• 'zJ  /<J
Jz °'"_J J• 'z <J_"/»J FJ  3/z•Jz3z»J _3Q/FJ<5

hH'_ =3 »H  3zFJ FJ< _J(/<•_J< F¶3/_ zJ'kP J• FJ »Hzk/zJ Jz• /=< <J_Hz• É 3»•/Hz •H'• H' _/Jz
3"J» _J•H'_ É œp_H  p»3z/%'J Q3_  3z%'J FJ »H'_3z•5 p=< <J_Hz• p%'/Qp< FJ »Hz•3»•< © k/z FJ
»H'_<J ª %'/ QJ_ J••_Hz• F¶3<<J_"/_ =J "Jz•/=3•J'_ É =¶H'"J_•'_J »Hz<•3•pJ F' "H=J•5

CECEVEAEO sRUSV «» YMQQ»

9p9pnp2p�p9 bRUSV j VRXSDSHp

èJ •8QJ FJ »H_Q< <J_3 '•/=/<p Q_/z»/Q3=J Jz• Jz "3zzJ FJ _p(=3(J F3z< =J< »/_»'/•< kJ_ p< QH'_
=J< p»)3z(J'_< FJ »)3=J'_ H' FJ _Jk_H/F/<<J Jz•P F3z< =J< /z<•3==3•/Hz< FJ k_H/F H' FJ »)3'F5
VJ< 37J<P </q(J< J• <H'Q3QJ< <J_Hz• Jz 3»/J_ è_â/5 VJ _3QQH_• FJ _p(=3(J c"<-c"_ <J_3
<'Qp_/J'_ É N005

ɹ V3 "3zzJ A "H/J< H' C "H/J< F¶'z F/3 q•_J p(3= H' /zkp_/J'_ É 'âE0 <J_3 k/=J•pJP
Jz kHz•J FJ =3/•Hz J7J Q•J FJ œ/z»P hâND5 m==J 3'_3 'zJ »3_3»•p_/<•/%'J J7QHzJz•/J==JP
3…'<•3«=J </ zp»J<<3/_J Jz »3_3»•p_/<•/%'J =/zp3/_J H' %'3F_3•/%'J 3"J» =¶'•/=/<3•/Hz F¶'z
 H•J'_ 3Fp%'3•5 VJ •3'7 FJ k'/•J 3»»JQ•p <'_ =3 "H/J FJ _p(=3(J iC "H/J<l <J_3 /zkp_/J'_
É 0P0En F' c"< iFp«/• zH /z3=l

ɹ V3 "3zzJ A "H/J< H' C "H/J< F¶'z F/3 q•_J p(3= H' <'Qp_/J'_ É 'âDE <J_3 É
_3»»H_F< É «_/FJ< <J=Hz mâ N0îA4AP hâND-N05 VJ »H_Q< <J_3 Jz kHz•J (_/<J J• 3'_3 'zJ
»3_3»•p_/<•/%'J J7QHzJz•/J==J5 T/ zp»J<<3/_J J==J <J_3 3…'<•3«=J Jz »3_3»•p_/<•/%'J
=/zp3/_J H' %'3F_3•/%'J 3"J» =¶'•/=/<3•/Hz F¶'z  H•J'_ 3Fp%'3•5 VJ •3'7 FJ k'/•J 3»»JQ•p
<'_ =3 "H/J FJ _p(=3(J iC "H/J<l <J_3 /zkp_/J'_ É 0P0En F' c"< iFp«/• zH /z3=l

9p9pnp2p�pS bRUSV j ERXOHp

hH'_ r•_J 3»»JQ•p …'<%'¶3' 'âE0 F3z< =J<  r J< FH 3/zJ< F¶3QQ=/»3•/Hz %'J =J »H_Q< É
<H'Q3QJP »J •8QJ FJ "3zzJ É A "H/J< J• É C "H/J< FJ"_3 F/<QH<J_ FJ •H'•J< =J< kHz»•/Hz<
_J%'/<J<P •J==J %'J »H'_«J É »3_3»•p_/<•/%'J J7QHzJz•/J==J F/_J»•J Jz• /z•p(_pJ F3z< =3 «/==JP
_3QQH_• FJ _p(=3(J <'Qp_/J'_ H' p(3= É E00 �NP k'/•J /zkp_/J'_J É 0P00An F' w"< J• Fp«/•
</=Jz»/J'75 VJ »H_Q< FJ "3zzJ <J_3 Jz kHz•J FJ =3/•Hz J7J Q•J FJ œ/z»5



9p9pnp2p�po bRUSV j SDSLOORQp

èJ »H_Q< FJ "3zzJ <J_3 '•/=/<p J7»='</"J Jz• »H  J "3zzJ F¶3__r• H' F¶/<H=J Jz•5 VJ »H_Q<
<J_3 Jz kHz•J hâNDP =J Q3Q/==Hz <J_3 Jz 3»/J_ /zH75 V3 »H'_«J <J_3 É »3_3»•p_/<•/%'J =/zp3/_J5

IzJ  3z»)J••J Jz »3H'•»)H'» p•)8=qzJ4Q_HQ8=qzJ (3_3z•/_3 'zJ J7»J==Jz•J p•3z»)p/•p5 VJ
•3'7 FJ k'/•J 3»»JQ•p <J_3 /zkp_/J'_ É 0P00An F' c"<5

9p9pnp2p�pn bRUSV j VRXSDSH SRXU OHV EDWWHULHV WHUPLQDOHV HW OH ]RQLQJp

VJ FH 3/zJ F¶3QQ=/»3•/Hz J<• =3 _p('=3•/Hz FJ œHzJ< FJ »)3'kk3(J J• F¶3QQ3_J/=< •J_ /z3'7 FJ
•_3/•J Jz• F¶3/_P Jz 3<<H»/3•/Hz 3"J» =J<  H•J'_< •)J_ /%'J< 3QQ_HQ_/p<5

T'/"3z• =J< <Qp»/k/»3•/Hz<P =J< »H_Q< <J_Hz• É A "H/J< H' É C "H/J<5 mz "J_</Hz C "H/J<P =J »H_Q<
QJ_ J••_3 /zF/kkp_J  Jz• 'z  Hz•3(J Jz "3zzJ FJ  p=3z(J H' Jz "3zzJ FJ _pQ3_•/•/Hz5 V3
»3_3»•p_/<•/%'J <J_3 J7QHzJz•/J==J <'_ =3 "H/J FJ _p(=3(J J• =/zp3/_J <'_ =3 "H/J FJ  p=3z(J iJz
C "H/J<l5

VJ •3'7 FJ k'/•J 3»»JQ•p <'_ =3 "H/J FJ _p(=3(J <J_3 /zkp_/J'_ É 0P0Nn F' c"< iFp«/• zH /z3=l5
VJ _3QQH_• FJ _p(=3(J c"<-c"_ <J_3 <'Qp_/J'_ É N005

VJ »H_Q< <J_3 Jz kHz•J FJ =3/•HzP z/»wJ=pP hâND5 '/<QHz/«=J F' 'âN0 3' 'âA0P /= <J_3 k/=J•p É
=¶J7•p_/J'_ <J=Hz pTq AAM-N »=3<<J y i_3»»H_F< É "/<<J_l5
s"3z• =3 _p3=/<3•/Hz FJ< _p<J3'7 FJ (3/zJ<P =J xpxIVspûm <H' J••_3 <J< Q=3z< QH'_ 3»»H_F É
=vpz(pz/J'_ »Hz<J/= J• É =vs_»)/•J»•J5
VJ< Q/%'3(J< J• Fp_/"3•/Hz< <'_ =J< »HzF'/•< <J_Hz• _p3=/<p< 3"J» =J Q='< (_3zF <H/z5

CECEVEAEA sk’OMJ»V

xH'< =J< »)J /zJ Jz•< FJ »K«=J< <J kJ_3 <H'< (H'=H••J<P •'«J< pûqP H' »)J /z FJ »K«=J<5

mz Q3_•/»'=/J_ <J_Hz• Q_p"'< �
� V/3/<Hz k/=3/_J Jz•_J •p=p•_3z< J••J'_ J• 3'•H 3•J F¶3F /z/<•_3•/Hz �
� x/_3(J F' »K«=J Jz•_J =3 »Jz•_3=J /z•_'</Hz J• =3 »3_•J FJ =¶3'•H 3•J F' hH<•J '4m5

V¶/z<•3==3•/Hz FJ< p"Jz•'J==J< Q_/<J< FJ »H'_3z• <J_3 Q_/<J Jz »)3_(J Q3_ =J •/•'=3/_J5
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