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Nl j ] ò �_` �m[ oqê em[ kqÀ̀Àp�nr e�p̀
pl kq�` kc[ cuÀ̀Àp�_[ kp�h̀ p�[ q̀ hè op
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È j j ` ������� � «
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Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



S@D�BJD��

Nl p�^l kp̀ ehh̀ oÀzò Àp�` k�_us` hl mm̀ j ` kq�mol à ppel kk` h�` q�kl p�^l kp̀ ehh̀ oÀzò Àp�` k�` j mhl e�[ e_` kq�` q
[ ^^l j m[ ck` kq�h̀ p�m̀ opl kk` p�nr e�] ukuaê è kq�_` �hÛ̀kq̀ kq̀ �S@D�BJD�� �_` �mhr pè r op�a[ nl kp�Â�

E[ eò �r k�] eh[ k�_` �h̀ r op�^l j muq̀ k^` pÄ
Cuaekeo�` q�^h[ oeaè o�h̀ r o�l ] f̀ ^qea�mol à ppel kk` hÄ
Mè r u�p̀ �^l kk[ eqò �` q�j è r u�^l kk[ eqò �h̀ �j [ ô du�_` �hÛ̀j mhl e�nr u] u^l epÄ
Cus` hl mm̀ o�_` p�pqo[ qucè p�ml r o�ekqucò o�h̀ �j [ ô du�_` �hÛ̀j mhl eÄ
To[ kpml p̀ o�h̀ r op�` umuoè k^` p�_` �qo[ s[ eh�[ r �j [ ô du�nr u] u^l epÀ

RµSULT@TS
B` �pl kq�� � � �f` r k` p�_` �hÛ[ ool k_epp̀ j ` kq�_` �Rl p̀ j l kqêL[ �P` qeq̀ çP[ qoè �nr e�l kq�uqu�[ e_uÀ̀Àp�_[ kp
h̀ �^[ _ò �_` �^` qq̀ �` kq̀ kq̀ Ã�ek^hr [ kq�h̀ p�m[ oqê em[ kqÀ̀Àp�_` �J` r k` p�` k�[ ^qel kÀ

SDRVIBD�@UX�DNTRDPRISDS

Nl r p� l aaol kp� r k� p̀ osê ` � [ r u� ` kqò moep̀ p� [ _[ mqu� [ r u� ] ` pl ekp� _` p� ` j mhl v` r op� ` k� h̀ p
[ ^^l j m[ ck[ kq�_[ kp�h̀ r o�ò ^d` ô d` �_` �q[ h̀ kqp�nr [ heaeupÀ�Fo>^` �@�kl qò �` um̀ oqep̀ Ã�kl r p�a[ ^eheql kp
h[ �ò k^l kqò �` kqò �h̀ p�^d` ô d` r op�` q�^d` ô d` r p̀ p�_Û̀j mhl e�` q�h̀ �j [ ô du�_r �qo[ s[ ehÀ

NOTRD�OEERD
@k[ hvp̀ �_` p�] ` pl ekp�` q�_uaekeqel k�_r �mol aeh�ò ^d` ô duÄ
@aaê d[ c` �` q�_eaar pel k�_` p�l aaò p�_Û̀j mhl eÄ
R̀ ^d` ô d` �_` �^[ k_e_[ qp�` q�^[ k_e_[ q̀ pÄ
@̂^l j m[ ck` j ` kq�` q�pl r qè k�_[ kp�h̀ �mol ^` ppr p�_` �puh̀ ^qel kÄ
Sl r qè k�@�hÛekquco[ qel k�` q�[ r �j [ ekqè k�` k�` j mhl eÄ
Ooc[ kep[ qel k�_Ûusuk` j ` kqp�pr o�j ` pr ò À

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



JOURNµDS�RH

Dk�^` � p̀ kpÃ�kl r p� [ sl kp� l oc[ kepu� � �Jl r oku` p�RH�` k�^l hh[ ] l o[ qel k� [ s` ^�_eaauò kq̀ p�` kqò moep̀ p
ml r o�kl p�^hè kqÀ̀Àp� ` k� ò ^d` ô d` �_Ûr k� ` j mhl e�_[ kp�_` p�_l j [ ek` p�pmu^eaenr ` pÀ�B` p� ` kqò moep̀ p
l kq�moup̀ kqu�h̀ p�l mml oqr kequp�_` �^[ ooezò �_` �h̀ r o�unr em̀ �Â

Bl hhzc` �L[ S[ hh̀ �ê�� � �j [ eÄ
Tl q̀ j �ê�� � �[ l ëq� �̄ � �m̀ opl kk` p°�ê�� �` j ] [ r ^d` pÄ
L[ �Tr onr l ep̀ �ê�� � �p̀ mq̀ j ] ò � �̄ � �m̀ opl kk` p°�ê�� �` j ] [ r ^d` pÄ
A[ knr ` �N[ qel k[ h̀ �ê�� � �l ^ql ] ò � �̄ � �m̀ opl kk` p°�ê�� �` j ] [ r ^d` pÄ
Nl sl h̀ u�ê�� � �f[ ksè oÄ
BIUSSS�_r �B` kqò çSr _ç_` çhÖÖh̀ ç_` çMl kqou[ h�ê�� � �ausoè o� �̄ � �m̀ opl kk` p°�ê�� �` j ] [ r ^d` pÄ
Fl l _hl ^Ö�ê�� � �j [ op�� � � � � �̄ �m̀ opl kk` p°�ê��� �` j ] [ r ^d` pÄÀ

P[ c` �� �

L` p� m[ oqê em[ kqÀ̀Àp� l kq� ` r � h[ � ^d[ k^` � _` � m[ pp̀ o� _` p� ` kqò sr ` p� ` umò pp� ` q� _` � h[ epp̀ o� h̀ r o
^r ooê r hr j � seqR � _eò ^q̀ j ` kq� [ r u� ò ^or q̀ r op� @� h[ � pr eq̀ � _` � ^` p� ò k^l kqò p� ekal oj [ qes` pÀ� B` qq̀
al oj r h̀ �[ �j ` ku�@�hÛ̀j ] [ r ^d` �_` �mhr pè r op�_Û̀kqò �` r uÀ̀hh̀ pÀ�Nl r p�h̀ r o�[ sl kp�l aà oq�` k�m[ o[ hhzh̀
h[ �ml ppe] ehequ�_` �mò k_ò �ò k_` xçsl r p�[ s` ^�kl p�^l kp̀ ehh̀ oÀzò Àp�` k�` j mhl e�[ s[ kq�h̀ p�pu[ k^` p�ml r o
j ` qqò �@�fl r o�h̀ r o�BVÃ�[ aek�_` � j [ uej ep̀ o�h̀ r op�^d[ k^` p�_` �pr ^^zpÀ�L` p�pu[ k^` p�_` �ò ^or q̀ j ` kq
l kq�uqu�m[ oqê r hezò j ` kq� [ mmou^eu` p�m[ o� kl qò � ^hè kqzh̀ Ã�mr epnr Û̀hh̀ p�a[ sl oep̀ kq�_` p� ò k^l kqò p
m̀ opl kk[ hepu` p�` q�_eò ^q̀ p�[ s` ^�h̀ p�ò pml kp[ ] h̀ p�_` p�ò ppl r ô ` p�dr j [ ek` pÀ

Fo>^` �@�^` p�usuk` j ` kqpÃ�kl qò � ò pml kp[ ] h̀ � a[ ^eheq̀ � co[ k_` j ` kq� h̀ �mol ^` ppr p�_` � ò ^or q̀ j ` kq
_` p�` kqò moep̀ pÃ�` k�` aà ^qr [ kq�r k` �moupuh̀ ^qel k�_` p�^[ k_e_[ qr ò pÀ�L` p�BV�pl kq�[ k[ hvpup�` q�aehqoup
` k� al k^qel k� _` p� ] ` pl ekp� ` q� _` p� ^oeqzò p� pmu^eaenr ` p� _` p� ` kqò moep̀ pÃ� m̀ oj ` qq[ kq� [ ekpe� _` � h̀ r o
moup̀ kq̀ o�_` p�^[ k_e_[ qÀ̀Àp�^l oò pml k_[ kq�_[ s[ kq[ c` �[ r u�mol aehp�ò ^d` ô dupÀ

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



P[ c` �� �

Nl r p�[ sl kp�[ ^^l j m[ cku�h̀ p�l oc[ kep[ qel kp�_[ kp�h[ �j ep̀ �` k�mh[ ^` �_r �mol co[ j j ` �EIT�¯El oj [ qel k
_ÛIkquco[ qel k� [ r � To[ s[ eh°Ã� r k� _epml peqea� _ÛDMPLµ@� nr e� l aaò � r k` � pr ] s` kqel k� p[ h[ oe[ h̀ � ah̀ ue] h̀ � ` q
pej mh̀ �@�ej mh[ kq̀ oÀ�B` qq̀ � j ` pr ò �m̀ oj ` q�[ r u�` kqò moep̀ p�_Û̀j ] [ r ^d` o�mhr p�a[ ^eh̀ j ` kqÃ�ql r q�` k
ou_r ep[ kq�h̀ p�^l ëqpÀ

EIT�m̀ oj ` q�[ r u�` kqò moep̀ p�_` �Â
R̀ ^` sl eo�r k` �pr ] s` kqel k�p[ h[ oe[ h̀ �m̀ k_[ kq�nr Û̀hh̀ p�al oj ` kq�r k` �kl r s` hh̀ �m̀ opl kk` Ä�
@̂^uhuò o�hÛekquco[ qel k�` q�h[ �j l kqu` �` k�^l j muq̀ k^` p�_` �h[ �m̀ opl kk` �` j ] [ r ^du` Ä
Ru_r eò �h̀ p�^l ëqp�` q�h̀ p�oepnr ` p�heup�@�hÛ̀j ] [ r ^d` Ä
Pl r osl eo�mhr p�a[ ^eh̀ j ` kq�_` p�ml pq̀ p�ku^` ppeq[ kq�r k�[ mmò kqepp[ c` �` k�j ehè r �_` �qo[ s[ ehÄ
Ikqucò o� r kÀ̀ � ^[ k_e_[ qÀ̀ � nr e� [ � h̀ � ml q̀ kqè hÃ� j wj ` � pe� ehÀ̀hh̀ � kÛ[ � m[ p� ` k^l ò � ql r q̀ p� h̀ p
^l j muq̀ k^` pÀ

RµSULT@TS
� �m̀ opl kk` p�[ r �ql q[ h�moup̀ kqu` p�[ r u�` kqò moep̀ p� _̄l kq�Pol [ kej [ Ã�
FES�B[ k[ _[ Ã�B[ au�^ouj ` oè �Bd[ ohl q�` q�Pè ool q�` q�U@P°
Uk�fr j ` h[ c` �[ �uqu�ou[ hepu�[ s` ^�h̀ �ET@�¯È pqes[ h�To[ kp@j uoenr ` p°À

Nl r p� [ sl kp� l oc[ kepu� r k` � � � u_eqel k� _` � kl qò � � � @� � � _` � oup̀ [ r q[ c` � h̀ � � � � fr ek� � � � � � ml r o� kl p
m[ oqê em[ kqÀ̀Àp� nr e� pl r d[ eq[ è kq� _us` hl mm̀ o� h̀ r o� oup̀ [ r � _` � ^l kq[ ^qpÃ� ò k^l kqò o� _` � kl r s` hh̀ p
m̀ opl kk` p� ml r o� a[ eò � [ s[ k^` o� h̀ r o� ^[ ooezò � l r � j ` qqò � ` k� mo[ qenr ` � h̀ r op� ^l j muq̀ k^` p� ` k
oup̀ [ r q[ c` �_[ kp�r k` �[ j ] e[ k^` �^l ksese[ h̀ À�

`

PROFR@MMD�EIT

� �˜ �� �RµSD@UT@FD�¯NOUVD@UTµ°

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

B` q�usuk` j ` kq� [ � ^l kkr � r k� pr ^^zp� [ s` ^
mhr p�_` �� � �m[ oqê em[ kqÀ̀Àp�` q�h[ �moup̀ k^`
_` � mhr pè r op� ` j mhl v` r opÃ� ^ou[ kq� _`
] ` [ r u� u^d[ kc` p� ` q� _` p� l mml oqr kequp
mol à ppel kk` hh̀ pÀ



TUTOR@T�DN�LIFND�

Nl qò �p̀ osê ` �_` �qr ql o[ q�[ �uqu�l aà oq�` k�heck` �co[ qr eq̀ j ` kq�ql r q�[ r �hl kc�_` �hÛ[ kku` �ml r o�r k` �� �[ kku`
^l kpu^r qes` �[ r u�uhzs` p�_r � p̀ ^l k_[ eò �` q�_` �h[ �al oj [ qel k�cukuo[ h̀ � [ r u�[ _r hq̀ pÀ�Nl qò �qr qoê ` � [ � [ e_u
_` p� uhzs` p� nr e� [ s[ è kq� _` � h[ � _eaaê r hqu� _[ kp� ^` oq[ ek` p� j [ qezò p� p̂ l h[ eò pÃ� nr e� [ s[ è kq� ] ` pl ek
_Û[ ^^l j m[ ck` j ` kq�ml r o�a[ eò �h̀ r op�_` sl eop�l r �ml r o�ousep̀ o�` k�sr ` �_Ûr k�` u[ j ` kÀ

`

MDNTION�SPµBI@LD
Ih�v�[ �` r �] ` [ r ^l r m�_` �ouauò k^` p�_Ûuhzs` p�ml r o�h̀ �qr ql o[ q�mol s` k[ kq�_` �m[ oq̀ k[ eò pÃ�kl q[ j j ` kq
m[ o� _` p� ekq̀ os` k[ kqÀ̀Àp� _` � P` opm̀ ^qes` p� f̀ r k` pp̀ À� L` � kl j ] ò � _Ûuhzs` p� [ ^^l j m[ cku� m[ o� kl qò
qr qoê ` �[ �^l kkr �r k` �[ r cj ` kq[ qel k�j [ onr u` �^` qq̀ �[ kku` À

M@TIº RDS�OEEDRTDS
S^è k^` p�ST�STD�ç�p̀ ^l k_[ eò �� Ä
Bdej è �ç�p̀ ^l k_[ eò �� Ä
Pdvpenr ` �ç�p̀ ^l k_[ eò �� Ä
M[ qduj [ qenr ` p�SN�ç�p̀ ^l k_[ eò �� �` q�� Ä

RµSULT@TS
B` �pl kq�� � �uhzs` p�nr e�l kq�uqu�[ ^^l j m[ ckuÀ̀Àp�m[ o�kl qò �qr qoê ` �ml r o�h̀ p�pu[ k^` p�_` �qr ql o[ qÀ
�Ih�v�[ �` r �r k�ql q[ h�_` �� � �pu[ k^` p�_` �qr ql o[ q� r̄ k` �j l v` kk` �_` �� Ã� �pu[ k^` p�m[ o�uhzs` À°

P[ c` �� �

S^è k^` p�ç�p̀ ^l k_[ eò �� �@�� Ä
M[ qduj [ qenr ` p�ç�p̀ ^l k_[ eò �� �@�� Ä
Eo[ kn[ ep�ç�p̀ ^l k_[ eò �� �@�� À

µVµNDMDNT�B@RRIº RD�CD�ROSDMONTêL@�PDTITDçP@TRID

Nl r p�[ sl kp�uc[ h̀ j ` kq�l oc[ kepu�r k�µsuk` j ` kq�B[ ooezò �_` �Rl p̀ j l kqêL[ �P` qeq̀ çP[ qoè Ã�nr e�[ �` r
hè r �@�h[ �B[ p[ �_ÛIq[ he[ �h̀ �� � �kl s` j ] ò �� � � � Ã�ml r o�r k` �� �u_eqel kÀ�M[ hcou�h̀ �^l kq̀ uq̀ �_Ûek^` oqeqr _`
heu�@�h[ � cozs` �_` p�qo[ kpml oqpÃ�hÛusuk` j ` kq� [ �uqu� r k�pr ^^zpÀ�Nl r p�pl j j ` p�p[ qepa[ eqp�_r � kl j ] ò
ql q[ h�_` �m[ oqê em[ kqÀ̀ÀpÃ�j [ hcou�r k` �huczò �] [ epp̀ �m[ o�o[ mml oq�@�hÛu_eqel k�mou^u_` kq̀ À

`

B` q� usuk` j ` kq� [ � uqu� r k` � l mml oqr kequ� _` � oup̀ [ r q[ c` � nr e� a[ sl oep̀ � h[ � ò k^l kqò � ` kqò � h̀ p
^d` ô d` r oÀ̀ r p̀ Àp�_Ö̀j mhl e�` q� h̀ p� ` kqò moep̀ pÀ�L` p�m̀ opl kk` p�moup̀ kq̀ p� l kq�mr �_ep̂ r q̀ o� [ s` ^� h̀ p
_eaauò kqp� ` j mhl v` r opÃ� _u^l r soeo� h̀ p� ml ppe] ehequp� _` � ^[ ooezò � ` q� ml p̀ o� h̀ r o� ^[ k_e_[ qr ò � @� _` p
ml pq̀ p�_epml ke] h̀ pÀ

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

RµSULT@TS
B` �pl kq�mhr p�_` �� � � �m̀ opl kk` p�[ r �ql q[ h
nr e�p̀ �pl kq�_umh[ ^u` p�@�h[ �B[ p[ �_ÛIq[ he[ À�
� � �` kqò moep` p�uq[ è kq�moup̀ kq̀ pÀ



BUISIND�BOLLDBTIVD�¯NOUVD@UTµ°

@TDLIDR�B@RRIº RD�DT�M@TDRNITµ

Nl r p� pl j j ` p� aè op� _Û[ sl eo� l r s` oq� kl qò � ql r q̀ � kl r s` hh̀ � ^r epek` � ^l j j r k[ r q[ eò Ã� ou[ hepu` � ` k
^l hh[ ] l o[ qel k� [ s` ^� L[ � A[ hep̀ Ã� ` k� ausoè o� � � � � À� LÛ̀pm[ ^` � [ � uqu� ` kqezò j ` kq� ou[ j uk[ cu� [ aek
_Û[ ^^r ` ehheo� _` p� [ q̀ hè op� ^r hek[ eò p� mo[ qenr ` p� co[ qr eqp� _` pqekup� @� kl qò � ^hè kqzh̀ Ã� [ r u� uhzs` p� _`
Vl hqec` �` q� [ r �co[ k_�mr ] hê À�L` p� l oc[ kepj ` p�^l j j r k[ r q[ eò p�_` �hÛ[ ool k_epp̀ j ` kq� l kq�uc[ h̀ j ` kq
h[ � ml ppe] ehequ� _` � oup̀ os` o� co[ qr eq̀ j ` kq� h[ � ^r epek` � ^l hh̀ ^qes` � _r o[ kq� h̀ p� muoel _` p� _u_eu` p� [ r u
[ ^qesequp� _r � FBSC� ç� BJD� RPPÃ� [ aek� nr ` � h[ � ^r epek` � _` sè kk` � r k` � ò ppl r ô ` � ^l hh̀ ^qes` � m[ oq[ cu` À
B` qq̀ �ekeqe[ qes` �ouml k_�@� r k� ] ` pl ek�aounr ` j j ` kq� ` umoej u�m[ o� h̀ p� l oc[ kepj ` p�hl op�_` �q[ ] h̀ p�_`
^l k^` oq[ qel k�_r �nr [ oqè oÀ

L[ � ^r epek` � ^l hh̀ ^qes` � ò kal ô ` � h[ � pu^r oequ� [ hej ` kq[ eò � _[ kp� hÛ[ ool k_epp̀ j ` kq� ` q� ] oep̀ � hÛepl h̀ j ` kq
pl ^e[ hÀ� L` p� m[ oqê em[ kqÀ̀Àp� pl kq� [ j ` kuÀ̀Àp� @� ^r epek` o� _` p� ò m[ p� pej mh̀ p� ` q� [ ] l o_[ ] h̀ pÃ� mr ep
ò m[ oq̀ kq� [ s` ^� _` p�mh[ qp�ml r o� h[ � p̀ j [ ek` À�L[ � ^hè kqzh̀ � [ qq̀ ekq̀ � ` pq�duquol czk` �Â� ` hh̀ � ^l j mò k_
[ r q[ kq� _` p� uqr _e[ kqÀ̀Àp� @� a[ e] h̀ � ò s` kr � nr ` � _` p� m̀ opl kk` p� @� h[ � ò ^d` ô d` � _Ûr k� ` j mhl e� ` q� _` p
m̀ opl kk` p�>cu` p�mhr p�epl hu` pÀ

Nl p� mol à ppel kk` hh̀ p� p̀ � pl kq� _umh[ ^u` p� ^d` x� Ukep� ml r o� h̀ p� m̀ qeqp� ` q� [ r � Fol r m̀ � _Û̀kqo[ e_`
j [ q̀ ok` hh̀ � _` � L[ � P` qeq̀ çP[ qoè � ml r o� l aaoeo� ^` q� [ q̀ hè oÀ� R̀ s` keo� [ r � qo[ s[ eh� [ mozp� r k� ^l kcu� _`
j [ q̀ okequ� m̀ r q� wqò � r k� _uaeÀ� @s` ^� ^` � col r m̀ � _Ûu^d[ kc` Ã� kl p� ^l kp̀ ehhzò p� l kq� ` umhl ou� h̀ p
pqo[ qucè p�ml r o�a[ ^eheq̀ o�^` qq̀ �qo[ kpeqel kÃ�` k�[ ] l o_[ kq�h̀ p�l ] pq[ ^h̀ p�^l r o[ kqpÃ�q̀ hp�nr ` �h[ �m̀ oq̀ �_`
^l kae[ k^` � ` k� pl e� ` q� h̀ � nr ` pqel kk` j ` kq� _` p� moel oequp� ` q� _` � hÖe_` kqequÀ� Dhh̀ p� l kq� m[ oq[ cu� _` p
^l kp̀ ehp�mo[ qenr ` p� [ aek�nr ` � h̀ p� j zò p�mr epp̀ kq� [ qq̀ ek_ò � h̀ r op� l ] f̀ ^qeap�mol à ppel kk` hp�ql r q� ` k
mò k[ kq�pl ek�_` � h̀ r o�a[ j ehh̀ À�B` p� [ q̀ hè op�` k� l oc[ kepj ` p� l kq�uqu�r k` � ] ` hh̀ �ml oq̀ �_Û̀kqou` �ml r o
ò ^or q̀ o�_` �kl r s` hh̀ p�m̀ opl kk` p�nr e�k` �^l kk[ epp[ è kq�m[ p�kl p�p̀ osê ` pÀ�

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

L` p�[ q̀ hè op�^r hek[ eò p�m̀ oj ` qq̀ kq�kl q[ j j ` kq�@�h[ �^l j j r k[ r qu�Â
CÛ[ sl eo�_` p�ò m[ p�@�m̀ qeqp�moeu�` q�_Û[ mmò k_ò �@�^r epek` o�_` �a[ nl k�u^l kl j enr ` Ä
CÛl ] q̀ keo�_` p�^l kp̀ ehp�ml r o�j è r u�pÛl oc[ kep̀ o�` q�ou_r eò �h̀ �c[ pmehh[ c` Ä
C` �_us` hl mm̀ o�r k` �[ r ql kl j è �[ hej ` kq[ eò �` q�_` p�^l j muq̀ k^` p�qo[ kpauo[ ] h̀ p� l̄ oc[ kep[ qel kÃ
^l hh[ ] l o[ qel kÃ�c` pqel k�_r �q̀ j mp°Ä
R̀ kal ô ` o�h[ �^l kae[ k^` �` k�pl e�` q�h̀ �p̀ kqej ` kq�_` �^l j muq̀ k^` Ä
CÛ̀umhl ò o�_eaauò kq̀ p�^r hqr ò p�@�qo[ s` op�

�������_` p�ò ^` qq̀ p�pej mh̀ p�` q�[ ^^` ppe] h̀ pÀ

RµSULT@TS
� �[ q̀ hè op�_` �^r epek` �` q�� � �m[ oqê em[ kqÀ̀ Àp
[ r � ql q[ hÃ� _r � _u] r q� ausoè o� � � � � � _̄[ q̀
_Ûl r s` oqr ò � _` � h[ � ^r epek` °� [ r � � � � j [ op
� � � � À
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L` p�[ q̀ hè op�_Ûu^oeqr ò �^ou[ qes` �sep̀ kq�@�l aaoeo�r k�` pm[ ^` �m̀ oj ` qq[ kq�[ r u�m[ oqê em[ kqp�_` �_u^l r soeo
_eaauò kqp� pqvh̀ p� _Ûu^oeqr ò Ã� _` � ] oep̀ o� hÛepl h̀ j ` kq� ` q� _` � _us` hl mm̀ o� h̀ r o� pqvh̀ � heqquo[ eò À� Bd[ nr `
pu[ k^` � j wh̀ � ^l r oq̀ p� ` umhê [ qel kpÃ� ` u` ô ê ` p� _Öu^oeqr ò � hr _enr ` p� ` q� m[ oq[ c` p� ] è ks` ehh[ kqpÀ
LÛ[ kej [ qoê ` � h̀ r o�[ � l aà oq�r k�` pm[ ^` �p[ kp�fr c` j ` kqÃ�[ ^^` ppe] h̀ �@�ql r p�h̀ p�mol aehp�` q�@�ql r q̀ p�h̀ p
ou[ hequpÀ�L` p�ò ql r op�_` p�m[ oqê em[ kqÀ̀Àp�uq[ è kq�` uqowj ` j ` kq�ml peqeapÃ�mhr pè r op�l kq�j ` kqel kku�h̀
a[ eq�nr ` �h̀ p�[ q̀ hè op�h̀ r o�l kq�m̀ oj ep�_` �p̀ �_uml p̀ oÃ�_Û̀uquoel oep̀ o�h̀ p�uj l qel kp�nr Ûehp�ses` kqÀ�L` p
[ q̀ hè op�h̀ r o�^d[ kc` [ è kq�h̀ p�e_u` p�_` �h̀ r op�_uj [ ô d` p�_` �ò ^d` ô d` �_Ö̀j mhl eÃ�nr e�m̀ r s` kq�wqò
umol r s[ kq̀ pÀ�Ihp�l kq�[ r ppe�pl r hecku�nr ` �n[ �h̀ r o�l aao[ eq�r k�` pm[ ^` �ml r o�pÖ̀umoej ` o�he] ò j ` kqÃ�ml r o
p̀ �ò ^` kqò o�pr o�pl e�` q�ò qol r s` o�^l kae[ k^` �` k�h̀ r op�^[ m[ ^equpÀ

P` oj ` qqò � [ r u� m[ oqê em[ kqp� _` � _u^l r soeo� ` q� _Û̀umuoej ` kq̀ o� _eaauò kqp� pqvh̀ p� _Ûu^oeqr ò
¯ml upè Ã�ou^eqÃ�ph[ j Ã�` q̂ À°Ä�
E[ sl oep̀ o�hÛ̀umò ppel k�_` �pl eÃ�_` p�uj l qel kp�` q�_` p�e_u` p�@�qo[ s` op�_` p�` u` ô ê ` p�cr e_upÄ�
Dk^l r o[ c` o�h̀ �_us` hl mm̀ j ` kq�_Ûr k�pqvh̀ �heqquo[ eò �m̀ opl kk` h�` q�_` �h[ �^ou[ qesequÄ�
R̀ kal ô ` o�h[ �^l kae[ k^` �` k�pl e�` q�h̀ �p̀ kqej ` kq�_` �^l j muq̀ k^` �_` p�m[ oqê em[ kqÀ̀ÀpÄ�
Aoep̀ o�hÛepl h̀ j ` kq�` k�^ou[ kq�r k�` pm[ ^` �_Ûu^d[ kc` Ã�_` �m[ oq[ c` �` q�_Ûu^l r q̀ À

L` p�m[ oqê em[ kqÀ̀Àp�_` � j l ekp�_` � � � � [ kp�moup̀ kqÀ̀Àp� [ r u� [ q̀ hè op�_Ûu^oeqr ò � p̀ � pl kq� sr �mol ml p̀ o
_Ûu^oeò �r k�q̀ uq̀ �ml r o�h̀ �ò ^r ` eh�heqquo[ eò �ekq̀ oçBJD�@�h[ �pr eq̀ �_` p�[ q̀ hè opÀ

RµSULT@TS
� � �m̀ opl kk` p�_r �� �f[ ksè o�[ r �� � �ausoè o� �̄ �[ q̀ hè op°�

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �
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L[ k^u�m[ o�h̀ �Rup̀ [ r �_` p�^[ oò al r op� f̀ r k` pp̀ ç̀ j mhl e�_r �Qr u] ` ^Ã�^` �ql r okl e�ekq̀ oçBJD�_` �Sr m̀ o
Sj [ pd�Aol p�pr o�Nekq̀ k_l �St eq̂ d�[ �our ke�_` p�m̀ opl kk` p�_` �� � �@�� � �[ kp�[ r ql r o�_Ûr k` �^l j muqeqel k
d[ r q̀ � ` k� [ _ouk[ hek` � ` q� o[ pp̀ j ] h̀ r p̀ À� LÖusuk` j ` kq� pÛ̀pq� _uol r hu� ` k� qol ep� md[ p̀ p� Â� hl ^[ h̀ Ã
oucel k[ h̀ � ` q� mol sek^e[ h̀ À� Nl qò � BJD� [ � m[ oqê emu� @� h[ � md[ p̀ � hl ^[ h̀ � ` q� h[ � m̀ oal oj [ k^` � _` � kl p
m[ oqê em[ kqÀ̀Àp�[ �m̀ oj ep�@�qol ep�_Û̀kqò �` r uÀ̀hh̀ p�_` �p̀ �nr [ heaè o�ml r o�h[ �md[ p̀ �oucel k[ h̀ Ã�nr e�pÛ̀pq
q̀ kr �h̀ �� � �l ^ql ] ò �� � � � À
L` � mol f̀ q� [ � m̀ oj ep� _Ûr qehep̀ o� h̀ p� f̀ r u� se_ul � ^l j j ` � l r qeh� _Ûekq̀ os` kqel k� [ r mozp� _` p� f̀ r k` p� ml r o
a[ sl oep̀ o� hÛ̀kc[ c` j ` kq� pl ^e[ hÃ� h[ � ^l hh[ ] l o[ qel k� ` q� h̀ � _us` hl mm̀ j ` kq� _` � ^l j muq̀ k^` p
ò h[ qel kk` hh̀ pÀ�˜ �qo[ s` op�_` p�[ ^qesequp�` k^[ _ou` p�` q�_` p�u^d[ kc` p�cr e_upÃ�eh�[ �m̀ oj ep�[ r u� f̀ r k` p
_` �pÛ̀umoej ` o�` q�_` �^ou` o�_` p�hè kp�_[ kp�r k�^[ _ò �pu^r oep[ kq�` q�[ r u�ekq̀ os` k[ kqÀ̀Àp�_Ûekqucò o�^`
j u_e[ �_` �a[ nl k�^l kpqor ^qes` À

OAJDBTIES
Pol j l r sl eo�r k` �ej [ c` �ml peqes` �_` p�f̀ r u�se_ul Ä
Sqej r h̀ o�hÛekp̀ oqel k�pl ^e[ h̀ �_` p�f̀ r k` p�` k�a[ sl oep[ kq�h[ �m[ oqê em[ qel k�@�_` p�[ ^qesequp�^l hh̀ ^qes` pÄ
Bou` o� _` p� l ^^[ pel kp� _Ûu^d[ kc` p� ` q� _` � ^l kk` uel kp� ` kqò � h̀ p� f̀ r k` p� ` q� h̀ p� l oc[ kepj ` p
f̀ r k` pp̀ Ä
Or qehh̀ o�h̀ p�ekq̀ os` k[ kqÀ̀Àp�ml r o�j è r u�[ ^^l j m[ ck` o�h̀ p�f̀ r k` p�_[ kp�r k�j l k_` �kr j uoenr ` �` q
ekqucò o�_` p�[ mmol ^d` p�] [ pu` p�pr o�h̀ �f̀ r Ä
Oaaoeo�r k�^[ _ò �_Ûekq̀ os` kqel k�l í �h̀ p�f̀ r k` p�m̀ r s` kq�_ep̂ r q̀ o�` q�ouahu^deo�[ r u�` kf̀ r u�` kql r o[ kq
h̀ r o� mo[ qenr ` � _` p� f̀ r u� se_ul � [ s` ^� _` p� mol à ppel kk` hÀh̀ Àp� ¯̀ uÀ� Â� j [ epl kp� _` p� f̀ r k` p� ` q
ò ppl r ô ` p�` k�_um̀ k_[ k^` p°À

RµSULT@TS
� �m[ oqê em[ kqÀ̀ Àp

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



Pol f̀ qp�f̀ r k` pp̀
Vl h̀ q�_r �^ouk` [ r

PSBJD

RµSULT@TS
� � � �f` r k` p�

SDRVIBDSÃ�@BTIVITµS�OU�PROJDTS�CÛINSDRTION
SOBIOPROEDSSIONNDLLD�

P[ c` �� �

DNTRDPRDNDURI@T

JDUNDS�VOLONT@IRDS�
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛl oc[ kepj ` �To[ s[ eh�p[ kp�Eol kqezò p�

C` mr ep�_` �kl j ] ò r p̀ p�[ kku` pÃ�^` �mol co[ j j ` �_ÛDj mhl eçQr u] ` ^�m̀ oj ` q�@�_` p�f̀ r k` p�_` �� � �@�� �
[ kp�_` �^l k^` sl eo�` q�_` �ou[ hep̀ o�r k�mol f̀ q�pl ^e[ hÃ�` kqò mò k` r oe[ h�l r �[ oqepqenr ` �_` �h̀ r o�^dl euÀ�Ih�sep̀
@� _us` hl mm̀ o� h̀ r op� ^l j muq̀ k^` p� ` q� h̀ r op� d[ ] eh̀ qupÃ� ql r q� ` k� l aao[ kq� r k� [ ^^l j m[ ck` j ` kq
m̀ opl kk[ hepu� m[ o� r k� j ` kql o� ` q� @� ] >qeo� r k� oup̀ [ r � mol à ppel kk` hÀ� B` qq̀ � [ kku` Ã� r k` � qò kq[ ek` � _`
m[ oqê em[ kqÀ̀ Àp� l kq� pr � moup̀ kq̀ oÃ� [ s` ^� ^l ksê qel k� ` q� oecr ` r oÃ� r k` � co[ k_` � _es` opequ� _` � mol f̀ qpÀ
P[ oj e� ^` r uç̂ e� aecr ò kq� kl q[ j j ` kq� h[ � ^ou[ qel k� _Ûr k� j ê ol [ h] r j Ã� _Ûr k� ml oqal hel � _` � m̀ ekqr ò Ã� h[
ò ^d` ô d` � ` q� h̀ � _us` hl mm̀ j ` kq� _Û[ q̀ hè op� _` � q̀ ekqr ò � sucuq[ h̀ Ã� h[ � aek[ hep[ qel k� _Ûr k� ol j [ k
a[ kq[ pqenr ` Ã� h[ � mò j ezò � h̀ ^qr ò � _Ûr k` � mez^` � _` � qdu>qò Ã� h[ � ou[ hep[ qel k� _Ûr k� ^l r oq� j uqo[ c` Ã� h[
mr ] hê [ qel k� _Ûr k� ò ^r ` eh� _` � ml upè Ã� h[ � ^l k^` mqel k� _Ûr k` � puoè � _` � j ` r ] h̀ pÃ� hÛl oc[ kep[ qel k� _Ûr k`
` uml peqel kÃ�` q̂ À

L` �FBSC�ê�BJD�RPP�pÛ̀pq�ej mhenr u�_[ kp�^` �mol f̀ q� ` k�a[ ep[ kq�m[ oqè �_r �^l j equ�_` �puh̀ ^qel k�_` p
mol f̀ qpÃ� [ s` ^� _Û[ r qò p� m[ oq̀ k[ eò p� _r � j ehè r À� Uk` � al ep� m[ o� j l epÃ� r k` � ò k^l kqò � [ s[ eq� hè r � [ aek
_Ûus[ hr ` o� h̀ p� mol f̀ qp� ` q� _` � pl r j ` qqò � _` p� ò ^l j j [ k_[ qel kp� ^l kpqor ^qes` p� [ r u� m[ oqê em[ kqÀ̀ÀpÀ
Pl r o�h[ �mhr m[ oq�_Û̀kqò �` r uÃ�eh�pÛ[ ceq�_Ûr k` �mò j ezò �` umuoè k^` �_` s[ kq�r k�fr ov�` q�^` qq̀ �` umuoè k^`
h̀ p�moum[ ò �pl r s` kq�ml r o�_` �ar qr ò p�_` j [ k_` p�_` �aek[ k^` j ` kqÀ�

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

PROEIL�CD�L@�BLIDNTº LD

Hl j j ` ������ � «

È j j ` ������� � «

@r qò ���������� «
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C` mr ep� qol ep� [ kpÃ� hÛu^l h̀ � h̀ � Veqo[ eh� l oc[ kep̀ � r k� j [ ô du� _` � Nl xh� ml r o� aek[ k^` o� h̀ p� [ ^qesequp� _`
hÛuq[ ] hepp̀ j ` kq�` q�a[ eò �] oehh̀ o�h[ �ae] ò �` kqò mò k` r oe[ h̀ �_` p�uhzs` p�` q�_` �h[ �^l j j r k[ r quÀ�

B` qq̀ � [ kku` Ã� h̀ � FBSC� ê� BJD� RPP� [ � uqu� ej mhenr u� _[ kp� ^` � mol f̀ q� ` k� mol j l r s[ kq� hÛ[ ^qesequÃ� ` k
hl r [ kq�_` p�q[ ] h̀ p�` q�` k�ò ^or q[ kq�_` p�[ oqep[ kÀk` Àp�` q�[ oqepq̀ p�_r �nr [ oqè oÀ�

P[ c` �� �

@EEIBHD�T@�B@USD�¯NOUVD@UTµ°�
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �Pzò çM[ onr ` qq̀ �

@aek�_Û̀umhl ò o�h[ �qduj [ qenr ` �_` �hÛ̀kqo[ e_` �^l hh̀ ^qes` �_[ kp�h̀ �^[ _ò �_r �^l r op�_` �BBQ�[ r mozp�_`
_eu� ^h[ pp̀ p� _` � p̀ ^l k_[ eò � � Ã� ^` � kl r s` [ r � mol f̀ q� [ � uqu� j ep� ` k� mh[ ^` � ^` qq̀ � [ kku` À� C[ kp� r k`
m̀ opm̀ ^qes` �_` �_us` hl mm̀ j ` kq�_` p�^l j muq̀ k^` p�` kqò mò k` r oe[ h̀ p�_` p� f̀ r k` pÃ�h̀ p�uhzs` p�l kq
uqu� [ j ` kup� @� ^l k^` sl eo� r k` � [ aaê d` � @� hÛ[ e_` � _` � h[ � mh[ q̀ al oj ` � B[ ks[ À� Sr o� ^` hh̀ ç̂ eÃ� ehpÀ̀hh̀ p
_` s[ è kq� mol j l r sl eo� r k� usuk` j ` kq� l r � r k` � [ ^qesequ� aê qes` � sep[ kq� @� [ j [ pp̀ o� _` p� al k_p� l r � _r
j [ quoè h�ml r o�r k` �^[ r p̀ �nr e�h̀ r o�qè kq�@�^Ö r oÀ�

Dk�mhr p�_` �_us` hl mm̀ o�h̀ r o�^ou[ qesequÃ�_Û[ mmò k_ò �@�r qehep̀ o�B[ ks[ �¯̀ q�_` �^ou` o�r k�^l _` �QR�_l kq
ehpÀ̀hh̀ p�uq[ è kq� ] è k�aè oÀzò ÀpÆ°Ã�_` �_u^l r soeo�_` �kl r s` [ r u� l oc[ kepj ` p�_r � j ehè r Ã�_` �ouahu^deo�@
_` p� uhuj ` kqp� ^hup� [ ppl ^eup� @� hÛl oc[ kep[ qel k� _Ûr k� usuk` j ` kqÃ� h̀ p� uhzs` p� l kq� ` r � hÛl mml oqr kequ
n̄r ÛehpÀ̀hh̀ p� l kq� ] ` [ r ^l r m� [ mmou^eu` Æ°�_` �m[ oh̀ o�_Ûr k�pr f̀ q�nr e� ` pq�ej ml oq[ kq�ml r o� ` r uÀ̀hh̀ pÀ�@r
ql q[ hÃ�mozp�_` �� � � �[ aaê d` p�ar ò kq�ou[ hepu` pÀ

L` �FBSC�ê�BJD�RPP� [ �uqu�moup̀ kq�ql r q� [ r � hl kc�_` � ^` �mol f̀ qÃ�nr ` � ^` �pl eq�ml r o�h[ � ^ou[ qel k�_r
mol f̀ q�_` �@�@�Z� ` k�al k^qel k�_r � ^r opr p� p̂ l h[ eò Ã�h[ � ^ou[ qel k�_Û[ q̀ hè op� ò heupÃ�hÛ[ kej [ qel k�_` � ^` p
_` okè opÃ�h[ �mol _r ^qel k�_` �_l ^r j ` kqp�l r �_` �hÛ[ ^^l j m[ ck` j ` kq�_` p�f̀ r k` p�` q�_` �hÛ̀kp̀ eck[ kq̀
_[ kp�^d[ ^r k` �_` p�uq[ m̀ p�_r �mol f̀ qÀ�

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �
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DXPLIB@TION�CU�PROJDT
Pl r o�r k` �_euçp̀ mqezj ` �[ kku` �^l kpu^r qes` Ã�h[ �BIDB�[ �l aà oq�@�_` p�f̀ r k` p�_r �nr [ oqè oÃ�>cuÀ̀Àp�_`
� � �@��� �[ kpÃ�hÛl ^^[ pel k�_` �^ou` o�` q�_` �cuò o�h̀ r o�mol mò �` kqò moep̀ �^l l muo[ qes` �_r o[ kq�hÛuquÀ�C[ kp
h̀ � ^[ _ò � _` � ^` �mol f̀ qÃ�_r � � � � fr ek� [ r � � � [ l ëq� � � � � Ã� h̀ p�m[ oqê em[ kqÀ̀Àp� l kq� [ ^nr ep� r k` �mò j ezò
` umuoè k^` �_` �qo[ s[ eh�` k�l aao[ kq�_es` op�p̀ osê ` p�@�h[ �^l j j r k[ r qu�¯̀ kqò qè k�` uquoè r oÃ�[ kej [ qel k
hl op�_Ûr k` �al eò �^l j j ` ô e[ h̀ Ã�h[ s[ c` �_Û[ r ql pÃ�h[ s[ c` �_` �seqò pÃ�[ oqep[ k[ qÃ�qoe�_` �m[ mè opÃ�` q̂ À°À

EORM@TIONS
L` p�m[ oqê em[ kqÀ̀Àp�l kq�] ukuaê eu�_` �mhr pè r op�al oj [ qel kp�ml oq[ kq�kl q[ j j ` kq�pr o�Â

h̀ �j l _zh̀ �^l l muo[ qeaÄ
h̀ �j [ ô du�_r �qo[ s[ ehÄ
h̀ p�p[ ek` p�d[ ] eqr _` p�_` �sè Ä
h[ �^ou[ qel k�_Ûr k�phl c[ kÄ
[ ekpe�nr ` �pr o�_` p�^l kq̀ kr p�pmu^eaenr ` p�heup�@�h̀ r op�^l j equp�ò pm̀ ^qeap� ṑ ppl r ô ` p�dr j [ ek` pÃ
j [ og` qekc�` q�aek[ k^` p°À�

P[ c` �� �

hÛej mò ppel k�m[ o�_u^l r m̀ �sekvh̀ Ä
h̀ �j l _zh̀ �_Û[ aa[ eò pÄ
h̀ p�mò j è op�p̀ ^l r opÄ

L` �mol f̀ q� sep̀ � [ s[ kq�ql r q�@�a[ sl oep̀ o� r k` �moep̀ �_` � ^l kp̂ è k^` � ^d` x� h̀ p� f̀ r k` p
nr [ kq� @� h̀ r op� ^l j muq̀ k^` p� ` q� @� h̀ r o� ò pml kp[ ] ehequ� ^l hh̀ ^qes` � _[ kp� h[
qo[ kpal oj [ qel k�_` � h̀ r o� j ehè r À�Vuoeq[ ] h̀ � j l _zh̀ �ml peqea�_[ kp�h̀ �nr [ oqè oÃ�h[ �BIDB
pÛ[ mmr è � pr o� _` p� s[ h̀ r op� _Û̀kqo[ e_` Ã� _` � pl he_[ oequÃ� _` � _uj l ^o[ qè � ` q� _Ûu^l r q̀
_` p�] ` pl ekp�_` �h[ �^l j j r k[ r quÃ�ql r q�` k�pqej r h[ kq�hÛ̀pmoeq�` kqò mò k` r oe[ hÀ

LDS�AONS�BOUPS�
B` qq̀ � [ kku` Ã� h̀ p� f̀ r k` p� l kq� ou[ hepu� r k` � nr ekx[ ek` � _` � ^l kqo[ qp� ` q� l kq
^l kp[ ^ou� mhr p� _` � � � � � � d` r ò p� ] ukusl h̀ p� ml r o� [ ppr ò o� h̀ � ] l k
al k^qel kk` j ` kq�_` �h̀ r o�^l l mÀ�Cr �f[ j [ ep�sr Æ

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

Aè k�nr ` �h̀ �FBSC�ê
BJD�RPP�^d[ m̀ [ r q̀ �^`
mol f̀ q�` q�` k�pl eq
hÛl oc[ kepj ` �ae_r ^e[ eò Ã
mhr pè r op�l oc[ kepj ` p�_r
j ehè r �^l hh[ ] l ò kq�[ r
_umhl è j ` kq�_` �^`
mol f̀ q�co>^` �[ r �qo[ s[ eh
_Ûunr em̀ �_Ûr k�^l j equ
hl ^[ hÀ�



MµB@NIQUD�VµLO�CÛHIVDR�

L` p�m[ oqê em[ kqÀ̀Àp�l kq�moep�m[ oq�h̀ �� � �l ^ql ] ò �� � � � �@�r k�[ q̀ hè o�u_r ^[ qea�` q�mo[ qenr ` �_` �� �d�sep[ kq�@�h̀ r o
qo[ kpj ` qqò � h̀ p� ] [ p̀ p�_` �h[ � j u^[ kenr ` �_` �suhl � [ ekpe�nr ` � h̀ p� q̀ ^dkenr ` p�` pp̀ kqè hh̀ p�ml r o�` kqò q̀ keo
h̀ r o�suhl � ` k�mousepel k�_` �h[ �p[ epl k�des` ok[ h̀ À� ˜ �hÛeppr ` �_` �^` qq̀ �al oj [ qel kÃ� h̀ p� � �m[ oqê em[ kqÀ̀ Àp�pl kq
ò m[ oqep� [ s` ^� _` � kl r s` hh̀ p� ^l kk[ epp[ k^` p� ^l k^ozq̀ p� [ ^nr ep̀ p� co>^` � @� hÛ[ ^^l j m[ ck` j ` kq
m̀ opl kk[ hepu� _r � j u^[ kê è k� _` � L` p� @aaëqupÃ� [ ekpe� nr Ûr k` � j ` ehh̀ r ò � ^l j moud` kpel k� _` p� ] l kk` p
mo[ qenr ` p�@�[ _l mq̀ o�ml r o�ol r h̀ o�_[ kp�_` p�^l k_eqel kp�aol e_` p�` q�m[ oal ep�` uqowj ` pÀ�

OAJDBTIES�VISµS�
@r ql kl j ep[ qel k�_` p�m[ oqê em[ kqÀ̀ÀpÄ
Cuj l ^o[ qep[ qel k�_` �h[ �j u^[ kenr ` �_` �suhl Ä
P[ oqê em[ qel k�@�h[ �sè �^l hh̀ ^qes` Ä�
E[ sl oep̀ o�_` p�_umh[ ^` j ` kqp�[ ^qeapÃ�u^l hl cenr ` p�` q�pu^r oeq[ eò p�` k�ql r q̀ �p[ epl kÄ
Cus` hl mm̀ o�_` p�^l j muq̀ k^` p�mol à ppel kk` hh̀ p�qo[ kpauo[ ] h̀ pÄ
@ppr ò o�h[ �pu^r oequ�` q�h[ �_r o[ ] ehequ�_r �suhl �` k�p[ epl k�aol e_` À

RDTOMAµDS�
Dk^l r o[ c` o�h[ �j l ] ehequ�_r o[ ] h̀ �` q�h̀ p�_umh[ ^` j ` kqp�[ ^qeapÄ
Oaaoeo�r k�p̀ osê ` �_` �oum[ o[ qel k�_` �suhl �[ ^^` ppe] h̀ �@�hÛ̀kp̀ j ] h̀ �_` p�^eql v` kÀk` ÀpÄ
E[ sl oep̀ o�h[ �m[ oqê em[ qel k�@�h[ �sè �^l hh̀ ^qes` �` q�^ou` o�r k�hè k�[ s` ^�h̀ p�^eql v` kÀk` ÀpÀ

RµSULT@TS�
� �m[ oqê em[ kqÀ̀ Àp�l kq�moep�m[ oq�@�hÛ[ q̀ hè o�_` �j u^[ kenr ` �suhl �_Ûdes` oÀ

VOLONT@RI@T

P[ c` �� �

ARIF@CD�VDRTD

L` �mol f̀ q�Aoec[ _` �s` oq̀ �sep̀ �@�l aaoeo�r k�` pm[ ^` �_Û̀kc[ c` j ` kq
^l j j r k[ r q[ eò � m̀ oj ` qq[ kq� [ r u� m[ oqê em[ kqÀ̀Àp� _` � ^l kqoe] r ` o
[ r � s` o_epp̀ j ` kq� _` � h̀ r o� nr [ oqè oÃ� _Û[ ^nr uoeo� _` � kl r s` hh̀ p
^l j muq̀ k^` pÃ�ql r q�` k�] oep[ kq�hÛepl h̀ j ` kq�pl ^e[ hÀ�

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

B` qq̀ �[ kku` Ã�h[ �Aoec[ _` �s` oq̀ �uq[ eq�^l j ml pu` �_Ûuhzs` p�_` �Vl hqec` �` q�_` �nr ` hnr ` p�uqr _e[ kqÀ̀Àp�_r
p̀ ^l k_[ eò � _` � hÛu^l h̀ � Pzò çM[ onr ` qq̀ � [̄ v[ kq� m[ oqê emu� uc[ h̀ j ` kq� @� kl qò � mol f̀ q� _` � h[ � BIDB°À
@̂^l j m[ ckuÀ̀Àp�m[ o�kl qò �] ukusl h̀ �Jr pqek` Ã�h̀ p�m[ oqê em[ kqÀ̀Àp�l kq�[ j uk[ cu�` q�` j ] ` hhe�h̀ p�] [ k^p
` k� ] l ep�_` s[ kq�kl qò � l oc[ kepj ` Ã�` k�v�mh[ kq[ kq�aek` p�d` o] ` p�` q�sucuq[ r u�` q� l kq�[ mmoep�h̀ p� ] [ p̀ p
ml r o� ` kqò q̀ keo� h̀ p� ` pm[ ^` p�s` oqpÀ� Ihp� ` q� ` hh̀ p� l kq�^ouu� r k� ` pm[ ^` � ` uquoè r o� [ ^^r ` ehh[ kq� ` q�ses[ kq
ml r o�h̀ p�r p[ c` oÀzò Àp�_` �hÛl oc[ kepj ` �` q�_r �nr [ oqè oÀ�L` p�[ mmò kqeÀ̀Àp�l kq�_us` hl mmu�h̀ r o�p̀ kqej ` kq
_Û[ mm[ oq̀ k[ k^` �` ks` op�hÛl oc[ kepj ` �@�qo[ s` op�h̀ r o�ej mhê [ qel k�_[ kp�^` �mol f̀ qÀ
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B` �mol f̀ q�_` �pl he_[ oequ�des` ok[ hÃ�aek[ k^u�m[ o�hÛ[ ool k_epp̀ j ` kq�_` �Rl p̀ j l kqêL[ �P` qeq̀ çP[ qoè �¯Vehh̀
_` � Ml kqou[ h°Ã� [ � uqu� ^l l o_l kku� m[ o� h̀ � BJD� Rl p̀ j l kq�P` qeq̀ çP[ qoè � ml r o� p[ � � � u_eqel kÃ� _r � �
_u^` j ] ò �� � � � �[ r �� � �[ soeh�� � � � À�Ih�sep[ eq�@�j ` qqò �` k�ò h[ qel k�_` p�sl hl kq[ eò p�_r �BJD�RPP�` q�_` p
m̀ opl kk` p� _r � nr [ oqè o� @� j l ] ehequ� ou_r eq̀ � l r � ses[ kq� [ s` ^� r k` � hej eq[ qel k� al k^qel kk` hh̀ � ` q� [ v[ kq
] ` pl ek�_Ûr k�[ ^^zp�meuql k�_uk` ecuÃ�ek^hr [ kq�h̀ p�` kqou` pÃ�] [ ĥ l kp�` q�` p̂ [ hè opÃ�m̀ k_[ kq�hÛdes` oÀ

` ` o

L` �oÀh̀ �_r �BJD�RPP�uq[ eq�_` �al oj ` oÃ�pl r q̀ keo�` q�[ ^^l j m[ ck` o�h̀ p�sl hl kq[ eò p�_r o[ kq�ql r q�h̀ �mol f̀ qÀ��

LDS�OAJDBTIES�CU�PROJDT�ARIF@CD�NDIFD�µT@IDNT�MULTIPLDS
V` keo�` k�[ e_` �[ r u�m̀ opl kk` p�@�j l ] ehequ�ou_r eq̀ �_` �hÛ[ ool k_epp̀ j ` kq�l r �^` hh̀ p�ses[ kq�[ s` ^�_` p
hej eq[ qel kp�al k^qel kk` hh̀ pÃ�` k�h̀ r o�l aao[ kq�h[ �ml ppe] ehequ�_` �p̀ �_umh[ ^` oÃ�_Ö̀u` ô ` o�h̀ r op�[ ^qesequp
d[ ] eqr ` hh̀ p�` q�_` �ò ^` sl eo�_` p�p̀ osê ` p�_` �a[ nl k�pu^r oeq[ eò Ä
Bou` o� r k` � l ^^[ pel k� ml r o� h̀ p� m[ oqê em[ kqÀ̀Àp� _r � FBSC� ê� BJD� RPP� _` � pÛ̀kc[ c` o� ^l j j `
sl hl kq[ eò p�_[ kp�r k�mol f̀ q�hl ^[ h�_` �pl he_[ oequÃ�_` �_us` hl mm̀ o�h̀ r o�` umuoè k^` �_` �qo[ s[ ehÃ�h̀ r op
^l j muq̀ k^` p�pl ^el mol à ppel kk` hh̀ p�` q�h̀ r o�` pqej ` �_` �pl eÄ
Ml ] ehep̀ o� _` p� ^eql v` kÀk` Àp� _[ kp� r k� mol f̀ q� ^l hh̀ ^qea� nr e� ` k^l r o[ c` � hÛ̀kqo[ e_` Ã� h[ � ^ou[ qel k� _`
hè kpÃ�h̀ p�[ ^qesequp�` uquoè r ò p�des` ok[ h̀ p�` q�h̀ �p̀ kp�_` p�ò pml kp[ ] ehequpÄ
Aoep̀ o� hÛepl h̀ j ` kq� ` k� a[ sl oep[ kq� h̀ p� ò k^l kqò p� ` q� hÛ̀kqo[ e_` � ` kqò � h̀ p� ^eql v` kÀk` Àp� ` q� ` k
a[ sl oep[ kq�h[ �j l ] ehequ�` q�h[ �ml r opr eq̀ �_Û[ ^qesequpÀ

NOUVD@UTµS
C` p� ^d[ r aà çj [ ekp� ` q� _` p� ^d[ r aà çmè _p� l kq� uqu� ò j ep� [ r u� sl hl kq[ eò p� [ aek� _` � pÛ[ ppr ò o� _`
h̀ r o�^l kal oq�hl op�_` p�_uk` ec` j ` kqpÄ
Dk�_u] r q�_` �p[ epl kÃ�ql r p�h̀ p�sl hl kq[ eò p�p̀ �pl kq�moup̀ kquÀ̀Àp�@�h̀ r o�] ukuaê e[ eò À�C` p�[ mm̀ hp
_` �^l r oql epè �[ r u�] ukuaê e[ eò p�l kq�[ r ppe�uqu�a[ eqp�m[ o�r k` �sl hl kq[ eò �m̀ k_[ kq�h[ �muoel _` �_` p
Ewq̀ pÀ� L` p� sl hl kq[ eò p� l kq� ` r � hÛl ^^[ pel k� _Ûu^oeò � r k` � ^[ oq̀ � _` � Nl xh� @� hÛekq̀ kqel k� _` � h̀ r o
] ukuaê e[ eò Ã� nr e� l kq� ` kpr eq̀ � mr � h̀ r o� qo[ kpj ` qqò � r k` � ^[ oq̀ � _` � ò j ` ô è j ` kq� @� h[ � aek� _` � h[
p[ epl kÄ
B` qq̀ �[ kku` Ã�ml r o�r k` �j [ epl k�[ ppecku` �@�r k` �m̀ opl kk` �sl hl kq[ eò Ã�h[ �h[ oc` r o�_r �^l ooe_l o�_`
_uk` ec` j ` kq� m̀ oj ` qq[ kq�hÛ[ ^^zp�@� r k�sudê r h̀ � j l ql oepu� [ �uqu�aeuu` �@� � � � ^j À�B` qq̀ � j ` pr ò
sep[ eq� @� m̀ oj ` qqò � r k� m[ pp[ c` � pu^r oeq[ eò � ` kqò � hÛ[ ooezò � _` � h[ � j [ epl k� ` q� h̀ � qol qql eoÃ� ql r q� ` k
useq[ kq� _Û[ hl r o_eo� h[ � q>^d` � @� h[ � m̀ opl kk` � sl hl kq[ eò � hl opnr ` � h[ � ^l r o� [ ooezò � ` pq� _` � co[ k_`
pr m̀ oaê è Ä
C` s[ kq�h̀ �al oq�ekquowq�j [ keà pqu�m[ o�h̀ p�m̀ opl kk` p�pl r d[ eq[ kq�pÛej mhenr ` o�_[ kp�h̀ �mol f̀ qÃ�kl r p
[ sl kp�uqu�` k�j ` pr ò �_Ûl r soeo�� �mh[ ^` p�pr mmhuj ` kq[ eò p�ml r o�_` �kl r s` [ r u�] ukuaê e[ eò pÃ�` k
moel oep[ kq�h̀ p�ouauò k^` p�_` p�BLSB�¯ql q[ h�_` �� � �mh[ ^` p°Ä
@aek�_` �ouml k_ò �[ r �j è r u�[ r u�] ` pl ekp�` umoej upÃ�h[ �^d[ ocu` �_` �mol f̀ qp�[ �ou[ hepu�� �fr j ` h[ c` p
dl op� Aoec[ _` � N` ec` � ` kqò � _` p� ] ukuaê e[ eò p� ` q� _` p� sl hl kq[ eò pÀ� L[ � mol uej equ� cul co[ mdenr `
_` p�m̀ opl kk` p�h̀ r o�[ �m̀ oj ep�_` �^l ks` keo�_eò ^q̀ j ` kq�` kqò �` hh̀ p�_` p�j l _[ hequp�_r �p̀ osê ` �_`
_uk` ec` j ` kq� ` q� _` � hÛ[ hhl ^[ qel kÀ� L` p� ] ukuaê e[ eò p� ^l k^` okuÀ̀Àp� p̀ � pl kq� j l kqouÀ̀Àp� qozp
ò ^l kk[ epp[ kqÀ̀ÀpÀ�B` p�fr j ` h[ c` p�l kq�a[ sl oepu�hÛ̀kqo[ e_` �_` �mol uej equ�_[ kp�h[ �^l j j r k[ r quÀ

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �
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P[ c` �� �

RµSULT@TS
@r �ql q[ hÃ�kl qò �] oec[ _` �^l j mq[ eq�� � �sl hl kq[ eò p�mol s` k[ kq�_` �_eaauò kqp�j ehè r u�` q�[ �m̀ oj ep
hÛ[ e_` �[ r �_uk` ec` j ` kq�@�� � �] ukuaê e[ eò p�_` �Rl p̀ j l kqêL[ �P` qeq̀ çP[ qoè À�Ih�v�[ �` r �r k�ql q[ h
_` �� � �pl oqè p�_` �_uk` ec` j ` kq�[ r �^l r op�_` �hÛdes` oÀ�

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



@TDLIDRS�MDS�EIN@NBDSÃ�MDS�BHOIX

M` p� aek[ k^` pÃ� j ` p� ^dl eu� ` pq� r k� mol co[ j j ` � _Öu_r ^[ qel k� aek[ k^ezò � _` � C` pf[ o_ekpÀ� L` p� [ q̀ hè op
pl kq�l aà oqp�` k�j ehè r �p̂ l h[ eò �` q�_[ kp�h̀ p�l oc[ kepj ` p�^l j j r k[ r q[ eò pÀ

RµSULT@TS
Nl r p� [ sl kp� l aà oq� h̀ p� [ q̀ hè op� @� r k� ql q[ h� _` � � � � � � m̀ opl kk` p� ` k� � � � � � �̄ � � � kl r s` [ r u
m[ oqê em[ kqÀ̀Àp°Ä
Nl r p�[ sl kp�[ qq̀ ekq�kl qò �^e] h̀ �@�p̀ r h̀ j ` kq�� � �« Ä

LDS�AONS�BOUPS
@r cj ` kq[ qel k� _` � h[ � moup̀ k^` � _[ kp� h̀ p� ` kqò moep̀ p� _Ûekp̀ oqel k� ` q� _[ kp� h̀ p� j ehè r u� _`
ao[ k^ep[ qel kÃ�_uj l kqo[ kq�r k` �] ` hh̀ �_es` opeaê [ qel k�_r �mr ] hê �[ qq̀ ekqÄ
r cj ` kq[ qel k�_` �h[ �aounr ` k^` �_` p�[ q̀ hè op�@�hÛu^l h̀ �Pzò çM[ onr ` qq̀ Ã�kl q[ j j ` kq�[ r u�uhzs` p�` k
El oj [ qel k� @� r k� Muqè o� S` j eçpmu^e[ hepu� ¯EMS°� ` q� [ r u� uhzs` p� nr e� ses` kq� _` p� _eaaê r hqup� @
pÛekpuò o�pl ^e[ h̀ j ` kq�` q�mol à ppel kk` hh̀ j ` kq�` q�nr e�l kq�_` p�` kf̀ r u�_` �_u^ol ^d[ c` Ä
R̀ kal ô ` j ` kq�_r �hè k�^ouu�[ s` ^�h̀ p�uhzs` p�` k�ao[ k^ep[ qel k�_r �Bl hhzc` �Rl p̀ j l kqÄ
A` [ r ^l r m� _` � _uj [ ô d[ c` � a[ eq� _[ kp� h̀ p� j ehè r u� _` � ao[ k^ep[ qel kÃ� ` k� ^e] h[ kq� h[ � ^hè kqzh̀
f̀ r k` pp̀ Ã�^l j j ` �h̀ p�j [ epl kp�_` �f̀ r k` p�` q�h̀ p�al v` op�ml r o�f̀ r k` pÀ�C` �mhr pÃ�_r �_uj [ ô d[ c` �[
uqu�a[ eq�_[ kp�_Û[ r qò p� j ehè r uÃ� ^l j j ` � h̀ p� l oc[ kepj ` p� ^l j j r k[ r q[ eò p�_` � hÛ[ ool k_epp̀ j ` kq
nr e�pÛ[ _ò pp̀ kq�[ r u�a[ j ehh̀ p�ml r o�uh[ oceo�kl p�dl oexl kpÀ

P[ c` �� �

PDRSµVµR@NBD�SBOL@IRD�

SDRVIBDSÃ�@BTIVITµS�OU�PROJDTS�CÛINSDRTION�RµUSSITD
µCUB@TIVD�DT�PROEDSSIONNDLLD

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



@TDLIDRS�BNDSST�¯NOUVD@UTµ°

Nl r p�[ sl kp�l aà oq�ml r o�h[ �mò j ezò �al ep�^` qq̀ �[ kku` �h̀ p�[ q̀ hè op�M` p�_ol eqpÃ�j ` p�ò pml kp[ ] ehequpÀ
B` � mol f̀ q� mehl q̀ � sep̀ � @� p̀ kpe] ehep̀ o� h̀ p� f̀ r k` p� qo[ s[ ehh̀ r oÀ̀ r p̀ Àp� [ r u� kl oj ` p� _r � qo[ s[ ehÃ� @� h̀ r op
_ol eqp� ` q� @� h̀ r op� ò pml kp[ ] ehequp� ` k� ` j mhl eÀ� Mep� ` k� Ö r sò � ` k� m[ oq̀ k[ oe[ q� [ s` ^� h[ � BNDSSTÃ� ^`
mol f̀ q�ò ml p̀ �pr o�r k` �puoè �_Û[ q̀ hè op�u_r ^[ qeap�[ ] l o_[ kq�nr [ qò �qduj [ qenr ` p�^hup�Â

LÛ̀umhl o[ qel k�_r �peq̀ �_` �h[ �BNDSSTÄ
L` �d[ ô zh̀ j ` kq�[ r �qo[ s[ ehÄ
Ml k�mò j è o�` j mhl eÄ
To[ s[ ehh̀ o�[ r �Qr u] ` ^À

B` p� [ q̀ hè op� l kq�ml r o� l ] f̀ ^qea�_` �a[ sl oep̀ o� r k` � j ` ehh̀ r ò �^l j moud` kpel k�_r � j [ ô du�_r �qo[ s[ ehÃ
_` �mous` keo�h̀ p�ekao[ ^qel kp�` q�_` �ou_r eò �h̀ p�oepnr ` p�_Û[ ^^e_` kq�mol à ppel kk` hÀ

MDURTRD�DT�MYSTº RD�ç�H@LLOWDDN�
Dk�^l hh[ ] l o[ qel k�[ s` ^�h[ �j [ epl k�_` p�f` r k` p�LÛ@̂ ^zpçBe] h̀ �f` r k` pp` �Rl p` j l kq

˜ � hÛl ^^[ pel k� _` � hÛH[ hhl t ` ` kÃ� r k` � awq̀ � [ � uqu� l oc[ kepu` � [ r ql r o� _Ûr k` � [ ^qesequ� _` � M` r oqò � ` q
j vpqzò À�L` p�f̀ r k` p�_` s[ è kq�j ` k` o�r k` �` knr wq̀ �_[ kp�r k` �j ep̀ �` k�p̂ zk` �l í �h̀ p�ekq̀ os` k[ kqÀ̀Àp
ek^[ ok[ è kq�h̀ p�pr pm̀ ^qpÃ�` k�ò ^r ` ehh[ kq�_` p�ek_ê ` p�hl op�_Ûu^d[ kc` p�` q�` k�` umhl o[ kq�h̀ p�_eaauò kqp
` pm[ ^` p�_` �h[ �MCJÀ�B` qq̀ �[ ^qesequ�sep[ eq�kl q[ j j ` kq�@�_us` hl mm̀ o�h̀ r o�p̀ kp�_` �hÛl oc[ kep[ qel kÃ�_`
h[ � mh[ keaê [ qel k� ` q� _` � h[ � ^l l muo[ qel kÀ� Dhh̀ � ^d` ô d[ eq� uc[ h̀ j ` kq� @� ò kal ô ` o� h̀ � p̀ kqej ` kq
_Û[ mm[ oq̀ k[ k^` �` q�hÛ̀pmoeq�_` �^l j j r k[ r quÀ�L` p�f̀ r k` p�l kq�uqu�ej mhenr uÀ̀Àp�_[ kp�hÛl oc[ kep[ qel k�_`
hÛusuk` j ` kq� ` k� pÛl ^^r m[ kq� _` � h[ � _u^l o[ qel kÃ� _` � h[ � kl r ooeqr ò Ã� _` � h[ � j r penr ` � ` q� _` p� [ ^qesequp
^l j mhuj ` kq[ eò pÀ�Ihp�_` s[ è kq�[ r ppe�cuò o�r k�] r _c` qÃ�a[ eò �_` p�^dl eu�` q�^l hh[ ] l ò o�ml r o�j ` k` o�h̀
mol f̀ q� @� ] è kÀ� B` � mol f̀ q� [ � m̀ oj ep� _` � pqej r h̀ o� h̀ r o� p̀ kp� _` p� ò pml kp[ ] ehequp� ql r q� ` k� ^ou[ kq� r k
j l j ` kq�à pqea�` q�o[ pp̀ j ] h̀ r oÀ

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

L` �BJD�RPP�[ �uqu�ej mhenr u�_[ kp�^`
mol f̀ q� m[ o� hÛ[ hhl ^[ qel k� _Ûr k� j l kq[ kq
nr e� [ � m̀ oj ep� _` � ^l k^ouqep̀ o� ^` q
usuk` j ` kqÀ



UND�RDL–BHD�˜ �NOTRD�IM@FD
Dk�^l hh[ ] l o[ qel k�[ s` ^�h̀ �hl ^[ h�_` p�f` r k` p�L[ �Pe[ r h̀

LÛl ] f̀ ^qea� moek^em[ h� _` � ^` � mol f̀ q� uq[ eq� _Û[ r cj ` kq̀ o� h[
aounr ` kq[ qel k� _` � L[ � Pe[ r h̀ � ` k� l aao[ kq� r k`
mol co[ j j [ qel k� ml r o� h[ � p̀ j [ ek` � _` � ò h>^d`
` kqezò j ` kq�_uq̀ oj eku` �m[ o�h̀ p�f̀ r k` p�¯̀ uÀ�Â�f̀ r �h[ p̀ oÃ
f̀ r �_Öus[ pel kÃ�` q̂ À°À�LÛekeqe[ qes` � [ � m̀ oj ep�_` � j ` qqò �_`
hÛ[ s[ kq� h̀ r o� [ r ql kl j è � ` q� h̀ r o� p̀ kqej ` kq
_Û[ mm[ oq̀ k[ k^` Ã� mr epnr ` � ^` � pl kq� ` r uÀ̀hh̀ p� nr e� l kq
e_` kqeaeu� ` q� ^dl epe� h̀ p� pl oqè p� ` q� [ ^qesequp� nr ÛehpÀ̀hh̀ p
pl r d[ eq[ è kq� ou[ hep̀ oÀ� L` p� f̀ r k` p� m[ oqê em[ kqÀ̀Àp
uq[ è kq� j [ fl oeq[ eò j ` kq�_` p�uhzs` p�_` �peuezj ` � [ kku`
_` �hÛu^l h̀ �_` �L[ �P` qeq̀ çP[ qoè �nr e�à ol kq�h̀ r o�` kqou` �[ r
p̀ ^l k_[ eò �hÖ[ kku` �mol ^d[ ek` À�B` �mol f̀ q�h̀ r o�[ �m̀ oj ep
_Û[ sl eo�r k�mò j è o�^l kq[ ^q�[ s` ^�L[ �Pe[ r h̀ Ã�_` �a[ ^eheq̀ o
h̀ r o� qo[ kpeqel k� ` q� _` � ^ou` o� r k� ml kq� ml r o� nr ÖehpÀ̀hh̀ p
^l kqekr ` kq�_` �aounr ` kq̀ o�hÖl oc[ kepj ` �hÖ[ k�mol ^d[ ekÀ

B@MP�HIVDRN@L�
Dk�^l hh[ ] l o[ qel k�[ s` ^�h[ �j [ epl k�_` p�f` r k` p�LÛHÀq̀ �M[ epl k

L` �^[ j m�des` ok[ h�m̀ oj ` q�^d[ nr ` �[ kku` �@�� � �@�� � �f` r k` p�_r �nr [ oqè o�_` �mol aeq̀ o�_Ûr k�pufl r o�_`
� �fl r op�` k�mh̀ ek�[ eo�_r o[ kq�h[ �p̀ j [ ek` �_` �ò h>^d` À�B` qq̀ �[ kku` Ã�r k` �nr ekx[ ek` �_` �m[ oqê em[ kqÀ̀ Àp
l kq�moep�m[ oq�@�_es` op̀ p�[ ^qesequp�des` ok[ h̀ pÃ�^l j j ` �hÛ̀p̂ [ h[ _` Ã�h̀ �qeo�@�hÛ[ ô Ã�h̀ �m[ qekÃ�h[ �chepp[ _` Ã
h[ �o[ k_l kku` �` q�h[ �pr osè �` k�al owqÀ�B` �^[ j m�[ �uqu�l aà oq�co[ qr eq̀ j ` kq� q̄o[ kpml oqÃ�du] ` oc` j ` kq�` q

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

L` �BJD�RPP� [ �uqu�ej mhenr u�_[ kp�^` �mol f̀ q�m[ o�hÛ[ hhl ^[ qel k�_Ûr k� j l kq[ kq�nr e� [ � m̀ oj ep�hÛ[ ^^zp�@
^` p�[ ^qesequpÀ

ò m[ p� ek^hr p°À� L` � pufl r o� pÛ̀pq� _uol r hu� _[ kp
r k� ^d[ h̀ q� peqr u� pr o� r k` � ] [ p̀ � _` � mh̀ ek� [ eoÀ
LÛl ] f̀ ^qea� uq[ eq� _` � m̀ oj ` qqò � @� _` p� f̀ r k` p
nr e� kÛv� [ r o[ è kq� m[ p� [ ^^zp� [ r qò j ` kq� _`
sesò � r k` � ` umuoè k^` � _` � mh̀ ek� [ eoÃ� ql r q� ` k
a[ sl oep[ kq� h̀ p�hè kp� [ s` ^� h̀ p�ekq̀ os` k[ kqÀ̀Àp
` q�` k�l aao[ kq�r k�oumeq�[ r u�m[ ò kqpÀ

L` � BJD� RPP� [ � uqu� ej mhenr u� _[ kp� ^` � mol f̀ q
m[ o� hÛ[ hhl ^[ qel k� _Ûr k� j l kq[ kq� nr e� [ � m̀ oj ep
[ r u� f̀ r k` p�_Û[ sl eo�[ ^^zp�co[ qr eq̀ j ` kq�@�^`
^[ j mÀ



LDS�JOURNµDS�CD�L@�PDRSµVµR@NBD�SBOL@IRD�

Nl r p�[ sl kp�m[ oqê emu�@�^` p�fl r oku` p�_r �� � �[ r �� � �ausoè o�� � � � �Â

@kej [ qel k� _Ûr k� gel pnr ` � hr _enr ` � _[ kp� h̀ p� _` r u� u^l h̀ p� p̀ ^l k_[ eò p� _` � hÛ[ ool k_epp̀ j ` kq
¯Pzò çM[ onr ` qq̀ �` q�M[ ocr ` oeq̀ çC` �L[ f̀ j j ` o[ ep°Ä
LÛ[ o] ò � _` � h[ � m̀ opusuo[ k^` � _[ kp� kl p� hl ^[ r u� Â� ^` � pl kq� pl r s` kq� h̀ p� m̀ qeqp� c` pq̀ p� nr e
^l kqoe] r ` kq�^l k^ozq̀ j ` kq�@�h[ � m̀ opusuo[ k^` � p̂ l h[ eò À�L` p�m[ pp[ kqÀ̀Àp�uq[ è kq�eksequÀ̀Àp�@�v
h[ epp̀ o�r k�m̀ qeq�j l q�_Û̀k^l r o[ c` j ` kq�` q�@�ekp̂ oeò �r k�j l j ` kq�l í �ehpÀ̀hh̀ p�l kq�a[ eq�mò r s` �_`
m̀ opusuo[ k^` �` q�_l kq�ehpÀ̀hh̀ p�pl kq�aè oÀzò ÀpÄ
P[ oqê em[ qel k�[ r �J` r _e�P` opus` oqÀ�L` p�` j mhl vuÀ̀Àp�l kq�ml oqu�r k� j l ô ` [ r �_` �s` oq�` k�pl r qè k
[ r u�uhzs` pÀ

L` p�Jl r oku` p�_` �h[ �m̀ opusuo[ k^` �p̂ l h[ eò �pl kq�l oc[ kepu` p�@�r k�j l j ` kq�^hu�_` �hÛ[ kku` Ã�l í � h̀ p
uhzs` p� m̀ r s` kq� ò pp̀ kqeo� r k` � ] [ epp̀ � _Ûuk` ocè � ` q� _` � j l qes[ qel kÀ� L` p� _eaauò kq̀ p� [ ^qesequp� l kq
pr p̂ equ�_` �hÛekquowq�` q�l kq�m̀ oj ep�_Ûl r soeo�h̀ �_e[ hl cr ` �pr o�hÛej ml oq[ k^` �_` �h[ �m̀ opusuo[ k^` À

Rupr hq[ qp
B` �pl kq�mozp�_` �� � � �m̀ opl kk` p�nr e�l kq�m[ oqê emu�[ r u�[ ^qesequp�_r o[ kq�h[ �p̀ j [ ek` À

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

SDSSION�STUCIO�
Dk�^l hh[ ] l o[ qel k�[ s` ^�h[ �j [ epl k�_` p�f` r k` p�L` �Ar kg` o

L[ � j l _` okep[ qel k� _r � pqr _el � _` � j r penr ` � [ � uqu� r k� mol f̀ q� qozp� pqej r h[ kq� ml r o� h̀ p� f̀ r k` p� nr e
aounr ` kq̀ kq� ^` qq̀ � MCJÀ� L` � pqr _el � j r pê [ h� ^l kpqeqr ` � r k� ` pm[ ^` � ej ml oq[ kq� _Û̀umò ppel kÀ
LÛunr em̀ j ` kq� ` k� mh[ ^` � uq[ eq� _upr ` q� ` q� hej eq[ eq� h[ � nr [ hequ� _` p� ` kò cepqò j ` kqp� [ ekpe� nr ` � h[
_es` opequ�_` p�[ q̀ hè op�nr e�uq[ è kq�l aà oqpÀ�B` �mol f̀ q�[ �m̀ oj ep�hÛ[ j uhel o[ qel k�_` �hÛl aaò �_Û[ ^qesequp�` q
[ �a[ sl oepu�h̀ �_us` hl mm̀ j ` kq�[ oqepqenr ` �` q�q̀ ^dkenr ` �_` p�f̀ r k` pÀ�B` qq̀ �j ep̀ �@�kes` [ r �h̀ r o�[ �[ r ppe
m̀ oj ep� _Û[ ^^ol žqò � h̀ r o� aè oqu� ` q� h̀ r o� p̀ kqej ` kq� _Û[ ^^l j mhepp̀ j ` kqÀ� @s` ^� _` r u� [ kej [ q̀ r op
pmu^e[ hepup�` k�mol _r ^qel k�` q�` k�^ou[ qel k�j r pê [ h̀ Ã�[ ekpe�nr Ûr k�] ukusl h̀ �j r hqeçekpqor j ` kqepq̀ Ã�^` p
_` okè op� l kq� [ ^^l j m[ cku� h̀ p� f̀ r k` p� _[ kp� ql r q̀ p� h̀ p� uq[ m̀ p� _` � h̀ r op� mol f̀ qp� j r pê [ r uÃ� _`
hÛu^oeqr ò �@�hÛ̀kò cepqò j ` kqÀ

C` mr ep� hÖekpq[ hh[ qel k� _r � kl r s` [ r � j [ quoè hÃ� hÖ[ ^d[ h[ k_[ c` � _r � pqr _el � [ � ^l kkr � r k` � mol cò ppel k
^l kpq[ kq̀ À�L` �pqr _el �^l kqekr ` �_Öwqò �r k�ml ekq�_Ö[ k^o[ c` �ml r o�h̀ p�f̀ r k` p�_r �nr [ oqè oÃ�kl q[ j j ` kq
^` r u�eppr p�_` p�j ehè r u�j l ekp�a[ sl oepup�` q�_` p�HLM�@�mol uej equÃ�h̀ r o�l aao[ kq�r k�l r qeh�_Ö̀umò ppel k
r kenr ` �` q�co[ qr eqÀ

L` �BJD�RPP�[ �uqu�ej mhenr u�_[ kp�^` �mol f̀ q�m[ o�hÛ[ hhl ^[ qel k�_Ûr k�j l kq[ kq�nr e�[ �m̀ oj ep�_` �] l keaè o
^` �hè r �_Û̀kò cepqò j ` kqÀ
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DNTRDPRDNDURI@T�

AµNµVOL@T�

B@PSULD�SBIDNTIEIQUD��¯VOLDT�@°��
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �Pzò çM[ onr ` qq̀

B` �mol f̀ q�[ �uqu�ou[ hepu�[ r �moekq̀ j mp�� � � � � [ s` ^�_` r u�^h[ pp̀ p�` k�[ _[ mq[ qel k�p̂ l h[ eò �_` �hÛu^l h̀
Pzò çM[ onr ` qq̀ � k̄es` [ r � p̀ ^l k_[ eò � � °À�Dk�unr em̀ Ã� h̀ p�uhzs` p� l kq�^l knr � r k` �^[ mpr h̀ �u_r ^[ qes`
p̂ è kqeaenr ` �_` pqeku` �@�r k�mr ] hê �mhr p�f̀ r k` À�L` �mol f̀ q�[ �uqu�r k` �] ` hh̀ �our ppeq̀ À

Ih� ^l j ml oq[ eq� _` r u� sl h̀ qp� Â� moum[ o[ qel k� s̄l h̀ q� @� ç� ` kqò mò k` r oe[ q°� ` q� moup̀ kq[ qel k� s̄l h̀ q� A� ç
] ukusl h[ q°À�Pl r o� ^` �a[ eò Ã� ^d[ nr ` �unr em̀ � ` pq�m[ oqè �_Ûr k` �e_u` � ` q� [ � ` r �@�h[ � ^l k^ouqep̀ o� ¯̀ k� p̀
_l ^r j ` kq[ kqÃ� ` k� mh[ keae[ kq� ` q� ` k� moum[ o[ kq� r k` � moup̀ kq[ qel k°À� L` p� uhzs` p� l kq� ` r � [ r ppe� @
l oc[ kep̀ o� h̀ r o� m̀ kpu` Ã� @� ^l hh[ ] l ò oÃ� @� sr hc[ oep̀ o� _` p� ekal oj [ qel kp� ` k� hè k� [ s` ^� h̀ r o� ^hè kqzh̀
^e] h̀ Ã�` q̂ À�Vl ê e�nr ` hnr ` p�` u` j mh̀ p�_` �pr f̀ qp�[ ] l o_up�Â�h[ j m̀ �@�h[ s` Ã�mò ppel k�_` �hÛ̀[ r Ã�ql ok[ _`
_[ kp�r k�ml qÃ�ahr e_` �kl k�k` t ql kè kÃ�q̀ kpel k�pr m̀ oaê è hh̀ Ã�^oepq[ r u�_` �pr ^ò �` q�] è k�mhr pÀ�

B@PSULD�SBIDNTIEIQUD��¯VOLDT�A°��
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �Pzò çM[ onr ` qq̀

C[ kp� h̀ � ^[ _ò � _r � _` r uezj ` � sl h̀ q� _` � ^` � mol f̀ q� ` umhenr u� mhr p� d[ r qÃ� h̀ p� uhzs` p� ` k� [ _[ mq[ qel k
p̂ l h[ eò � l kq� moup̀ kqu� h̀ r o� ^[ mpr h̀ � u_r ^[ qes` � @� r k` � ^h[ pp̀ � _Ûr k` � sekcq[ ek` � _Ûuhzs` p� _` � � ç�
[ kku` � _Ûr k` � u^l h̀ � moej [ eò � _r � nr [ oqè oÀ� Pl r o� ^` oq[ ekÀ̀ÀpÃ� eh� pÛ[ cepp[ eq� j wj ` � _` � h̀ r o� [ k^è kk`
u^l h̀ �moej [ eò À�M[ hcou�h̀ �pqò pp�` q�h̀ �a[ eq�nr ÛehpÀ̀hh̀ p�pl oq[ è kq�_` �h̀ r o�xl k` �_` �^l kal oqÃ�h̀ p�uhzs` p
_r �p̀ ^l k_[ eò �l kq�m[ or �qozp�eks` pqeÀ̀Àp�hl op�_` �h̀ r o�moup̀ kq[ qel k�` q�d` r ò r uÀp̀ p�_Ûwqò �[ r mozp�_` p
mhr p� f̀ r k` p�nr e�h̀ r o�ml p[ è kq�_` �kl j ] ò r p̀ p�nr ` pqel kpÀ�B` oq[ ekp�uhzs` p�_r � p̀ ^l k_[ eò � p̀ �pl kq
a[ eq�_eò �nr ` �h̀ r o�` umuoè k^` �p̂ è kqeaenr ` �uq[ eq�qozp�] è k�` umhenr u` À

` `

L` �BJD�RPP�ar q�ej mhenr u�_[ kp�ql r q̀ p�h̀ p�uq[ m̀ p�_` �^` �mol f̀ qÀ

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

L` �BJD�RPP�[ �uqu�moup̀ kq�ql r q�[ r �hl kc�_` �^` �mol f̀ qÃ
nr ` � ^` �pl eq�ml r o� j l kq̀ o�hÛ[ q̀ hè o� [ s` ^�hÛ̀kp̀ eck[ kqÃ
[ ^^l j m[ ck` o� h̀ p� uhzs` p� _r o[ kq� h̀ r o� mol f̀ qÃ� al r okeo
_` p� ò ppl r ô ` p� j [ quoè hh̀ p� ` q� qol r s` o� _` p
m[ oq̀ k[ eò p�ml r o�h[ �moup̀ kq[ qel k�[ r �moej [ eò À�Ih�` pq�@
kl q̀ o� nr Ûeh� pÛ[ cepp[ eq� _` � h[ � _` okezò � [ kku` � _` � ^` p
^h[ pp̀ p� ` k� [ _[ mq[ qel k� p̂ l h[ eò Ã� mr epnr Û̀hh̀ p� l kq
j [ hd` r ò r p̀ j ` kq� uqu� [ ] l hè p� @� h[ � ò kqou` � p̂ l h[ eò
� � � � Ã�` q�nr ` �h̀ p�uhzs` p�l kq�uqu�ekqucoup�[ r u�^h[ pp̀ p
oucr hezò pÀ



B@EDTTD�DNF@FµD����
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �L` �Veqo[ eh�

L[ �B[ à qq̀ � ` kc[ cu` � ` pq�ku` �_r �a[ eq�nr ` �hÛu^l h̀ � ` pq
m̀ qeq̀ � ` q� nr Û̀hh̀ � kÛ[ � m[ p� _` � ^[ auquoe[ � ^l j j ` � h̀ p
u^l h̀ p�d[ ] eqr ` hh̀ pÀ�C` p�` kp̀ eck[ kqÀ̀ÀpÃ�_` p�m[ ò kqp
` q� r k` �_l r x[ ek` �_Ûuhzs` p� p̀ � pl kq� ` kc[ cuÀ̀Àp�_[ kp
^` �mol f̀ qÀ�Dkp̀ j ] h̀ Ã�ehpÀ̀hh̀ p�l kq�moum[ ou�_` p�m̀ qeqp
ò m[ p� ` q�^l hh[ qel kp� [ ^^` ppe] h̀ p� [ r � ^l ëq�_` � � �ô� [ aek
_` �c[ okeo�r k` �j [ ^dek` �_epqoe] r qoê ` À�

L` � BJD� RPP� [ � uqu� ej mhenr u� _[ kp� ^` � mol f̀ q� m[ o
hÛ[ hhl ^[ qel k� _Ûr k� j l kq[ kq� nr e� [ � m̀ oj ep� _`
^l k^ouqep̀ o� ^` � mol f̀ q� ` q� [ � j ep� hÛu^l h̀ � ` k� ò h[ qel k
[ s` ^�h̀ �BR@BPPÃ�r k` �ò ppl r ô ` �_r �nr [ oqè o�nr e�hr qq̀
^l kqò �h̀ �c[ pmehh[ c` �[ hej ` kq[ eò À

PROJDT�FR@NCDUR�N@TURD�
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �L` �Veqo[ eh

B` q�usuk` j ` kq�[ �uqu�j ep�pr o�mè _�m[ o�r k�col r m̀ �_Ûuqr _e[ kqÀ̀Àp�nr e�pl r d[ eq[ è kq�a[ eò �sesò �r k`
` umuoè k^` �_` �co[ k_` r o�k[ qr ò �@�ql r q�h̀ r o�p̀ ^l k_[ eò À�BÛuq[ eq�h[ �qol epezj ` �u_eqel k�_` �^` �mol f̀ qÀ

@̂^l j m[ ckuÀ̀Àp� m[ o� kl qò � ^l l o_l kk[ qoê ` � [ r � mol f̀ q� f̀ r k` pp̀ Ã� h̀ p� � � uhzs` p� _r � ^l j equ� Fo[ k_` r o
k[ qr ò �p̀ �pl kq�ò k^l kqouÀ̀Àp�ql r q�[ r �hl kc�_` �hÛ[ kku` �ml r o�h[ �ou_[ ^qel k�_` �hÛdepql eò Ã�h[ �moum[ o[ qel k
_` p�^l pqr j ` pÃ�[ oj ` pÃ�] [ kkezò pÃ�_u^l op�` q�h[ �mol _r ^qel k�_` �hÛusuk` j ` kqÀ�LÛusuk` j ` kq�[ �` r �hè r �h̀
� � �j [ e�[ r �m[ ô �_` �M[ epl kk` r s` À�L` p�f̀ r k` p�l kq�m[ oqê emu�@�_eaauò kq̀ p�[ ^qesequpÃ�_l kq�_` p�fl r q̀ p�_`
^l j ] [ q�` q�_` �^l r op̀ À�Nl qò �^l l o_l kk[ qoê ` �[ �[ ^^l j m[ cku�h̀ �col r m̀ �ql r q�[ r �hl kc�_` �h[ �fl r oku` Ã�` k
[ ppr o[ kq�hÛ[ kej [ qel k�_` p�[ ^qesequp�` q�h̀ �] l k�_uol r h̀ j ` kq�_` �hÛdl o[ eò �mousr À

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

RµSULT@TS
µsuk` j ` kq�Fo[ k_` r o�k[ qr ò �Â
� � �uhzs` p�_` �hÛu^l h̀ �L` �Veqo[ eh

L` �mol f̀ q� [ �m̀ oj ep�h[ �^l hh[ ] l o[ qel k�` kqò � h̀ p�uhzs` p
_` � _es` op� kes` [ r u� ` q� [ � ò kal ô u� hÛ̀kc[ c` j ` kq
p̂ l h[ eò À� L` � BJD� pÛ̀pq� ej mhenr u� _[ kp� ^` � mol f̀ q� m[ o
hÛl ^qol e� _Ûr k� j l kq[ kq� sep[ kq� @� [ ^d` q̀ o� _r � j [ quoè h
ml r o�h[ �ou[ hep[ qel k�_` �hÛusuk` j ` kq�` q�` k�m[ oqê em[ kq
[ r u�ò k^l kqò p�_` �^l j equÀ



F@L@�BULTURDL�DT�SPORTIE���
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �Pzò çM[ onr ` qq̀ �

Pl r o�r k` �nr [ qoezj ` � [ kku` �^l kpu^r qes` Ã�r k�c[ h[ � ò ^l kk[ epp[ k^` �[ �uqu�l oc[ kepu�@�hÛu^l h̀ �Pzò ç
M[ onr ` qq̀ À�B` q�usuk` j ` kq�o[ pp̀ j ] h̀ r o� [ �uqu� j ep�pr o�mè _�m[ o�_` p�uhzs` p�_r �_` r uezj ` � ^v^h̀
pl r d[ eq[ kq�pl r heck` o�hÛ̀kc[ c` j ` kqÃ�hÛej mhê [ qel kÃ�h[ �m̀ opusuo[ k^` �` q�h̀ p�our ppeq̀ p�_` �h̀ r op�m[ eopÃ
nr ÛehpÀ̀hh̀ p� pl è kq� j ` j ] ò p� _Ûunr em̀ p� pml oqes` p� l r � ej mhenr uÀ̀Àp� _[ kp� h̀ p� [ ^qesequp� ^r hqr ò hh̀ pÀ
Tl r q� [ r � hl kc� _` � hÛ[ kku` Ã� h̀ � ^l j equ� l oc[ kep[ q̀ r o� ` pq� [ ^^l j m[ cku� m[ o� h̀ p� q̀ ^dkê è kÀk` Àp� ` k
hl epeop�_` � hÛu^l h̀ �ml r o�mh[ keaè o�hÛusuk` j ` kqÃ�p[ � hl cepqenr ` Ã�pl k� [ kej [ qel k� ` q� h[ � j ep̀ � ` k�Ö r sò
q̀ ^dkenr ` �` q�[ oqepqenr ` �_` �^` hr eç̂ eÀ

B` qq̀ �[ kku` Ã�^` �pl kq�_` r u�c[ h[ p�_epqek^qp�nr e�l kq�uqu�l oc[ kepup�[ aek�_Ûl aaoeo�r k` �` umuoè k^` �mhr p
[ _[ mqu` � ` q� s[ hl oep[ kq̀ �Â� r k� c[ h[ � ^r hqr ò h� _̄[ kp̀ Ã� ^l kp̀ eh�_Ûuhzs` pÃ� ] oec[ _` � ^r hek[ eò Ã�cukè p� ` k
d` o] ` Ã� f̀ r k` p�h̀ [ _` opÃ�ej mol �` q�qdu>qò °�` q�r k�c[ h[ �pml oqea� d̄l ^g` vÃ�] [ pg` q] [ hhÃ�sl hh̀ v] [ hhÃ�ar qp[ hÃ
ah[ c�al l q] [ hhÃ�] [ _j ekql k�` q�r hqej [ q̀ �aoep] ` ` °À�C` �mhr pÃ�^` qq̀ �[ kku` Ã�h̀ p�m[ ò kqp�l kq�uqu�eksequp�@�v
m[ oqê em̀ o�ml r o�ò kal ô ` o�h̀ �p̀ kqej ` kq�_` �aè oqu�_` p�uhzs` pÀ�

L` �BJD�RPP�[ �uqu�ej mhenr u�_[ kp�^` �mol f̀ q�m[ o�hÛ[ hhl ^[ qel k�_Ûr k�j l kq[ kq�nr e�[ �m̀ oj ep�_` �^l r soeo
r k` �m[ oqè �_` �hÛ[ ^d[ q�_` p�qol mdu` p�` q�_` �h[ �kl r ooeqr ò À

P[ c` �� �

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

S@LON�µTUCI@NT����
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �Pzò çM[ onr ` qq̀ �

B` qq̀ �[ kku` Ã�h̀ �^l kp̀ eh�_Ûuhzs` p�[ �^dl epe�_Û[ j uk[ c` o�r k�hl ^[ h�_` �hÛu^l h̀ �[ aek�_Û̀k�a[ eò �r k�` pm[ ^`
^l kp[ ^ou�[ r �m[ o[ p̂ l h[ eò �` q�@�hÛekq̀ os` kqel kÀ�L` �^l j equ�[ �uc[ h̀ j ` kq�[ ppr j u�h[ �ò pml kp[ ] ehequ�_`
pl k� l oc[ kep[ qel k�` q�_` �p[ �c` pqel kÀ�B` �kl r s` h�` pm[ ^` �[ ^^r ` ehh̀ o[ �h̀ p�ò k^l kqò p�_r �^l kp̀ eh�[ ekpe
nr ` �_es` op�[ q̀ hè op�` q�ekq̀ os` kqel kp�ou[ hepup�` k�^l hh[ ] l o[ qel k�[ s` ^�h̀ p�ekq̀ os` k[ kqÀ̀Àp�_` �hÛu^l h̀ À

L` � BJD� RPP� [ � uqu� ej mhenr u� _[ kp� ^` � mol f̀ q� m[ o� hÛ[ hhl ^[ qel k� _Ûr k� j l kq[ kq� nr e� [ � m̀ oj ep� _`
^l k^ouqep̀ o�hÛ[ j uk[ c` j ` kq�_` �^` �kl r s` h�` kseol kk` j ` kqÀ



M@RBHµ�CD�NO¸ L�CU�BRDP�

L` p�uhzs` p�_` �Vl hqec` �l kq�m[ oqê emu�[ r �j [ ô du�_` �Nl xh�_r �BRDPÃ�h̀ �� �_u^` j ] ò �� � � � Ã�@�h[ �B[ p[
_ÛIq[ he[ Ã�[ aek�_` �s` k_ò �h̀ r o�mol _r ^qel k�` q�_` �ou^l hq̀ o�_` p�al k_p�ml r o�aek[ k^` o�r k�mol f̀ q�_` �pl oqè
_` �aek�_Û[ kku` �_` �nr ` hnr ` p�fl r op�@�Qr u] ` ^À�

P[ c` �� �

VOLONT@RI@T�

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

PROJDT�P@RR@ÖNµÀDÀS��
Dk�^l hh[ ] l o[ qel k�[ s` ^�K[ q[ hexl

B` h[ � a[ eq� nr ` hnr ` p� [ kku` p� nr ` � kl r p� ^l hh[ ] l ol kp� [ s` ^� hÛl oc[ kepj ` � K[ q[ hexl � pr o� r k� mol f̀ q� _`
fr j ` h[ c` � ekq̀ ocukuo[ qel kk` h� Â� P[ oo@ekuÀ̀ÀpÀ� B` � mol co[ j j ` � [ � ml r o� l ] f̀ ^qea� moek^em[ h� _` � hr qq̀ o
^l kqò � hÛepl h̀ j ` kq� _` p� [ žkup� ` q� _` � ^l kqò o� hÛ>cepj ` Ã� j [ ep� [ r ppe� _` � a[ sl oep̀ o� h̀ � _e[ hl cr ` � ` q
hÛ̀kqo[ e_` �ekq̀ ocukuo[ qel kk` hh̀ �[ ekpe�nr Ö@�ò k_ò �hÛ̀pm[ ^` �kr j uoenr ` �mhr p�[ ^^` ppe] h̀ �` q�ek^hr peaÀ

C[ kp�h̀ �^[ _ò �_` �^` �mol f̀ qÃ�_` p�fr j ` h[ c` p�ekq̀ ocukuo[ qel kk` hp�ar ò kq�j ep�` k�mh[ ^` �[ aek�nr ` �_` p
f̀ r k` p� �̄ � ç� � � [ kp°� mr epp̀ kq� [ ^^l j m[ ck` o� _` p� [ žkup� _[ kp� h̀ � _us` hl mm̀ j ` kq� _` � h̀ r op
^l j muq̀ k^` p� ` k� heqquo[ qè � kr j uoenr ` Ã� a[ sl oep[ kq� [ ekpe� r k` � r qehep[ qel k� pu^r oeq[ eò � _` p� l r qehp� _`
^l j j r kê [ qel k�` k�heck` À

Dk� mhr p� _` � mò k_ò � m[ oq� [ r u� ^l j j r k[ r qup� _` � mo[ qenr ` pÃ� h̀ � FBSC� ê� BJD� RPP� [ � m[ oqê emu� [ r
ò ^or q̀ j ` kq�_` p�f̀ r k` pÃ�[ �l aà oq�p̀ p�hl ^[ r u�ml r o�_` �h[ �al oj [ qel k�` q�[ �^l kqoe] r u�@�[ ^^l j m[ ck` o
K[ q[ hexl �ml r o�hÛ[ s[ k^` j ` kq�_r �mol f̀ q�` q�pl k�o[ vl kk` j ` kqÀ

RµSULT@TS
� � � uhzs` p� v� l kq� m[ oqê emuÃ� _` � h[
mol _r ^qel k� p̄[ ^p�our qehep[ ] h̀ p�^ouup
[ s` ^� h̀ � L[ ] � ^ou[ qea� ` q� _u^l o[ qel kp
_` � Nl xh� a[ eqp� j [ epl k°� fr pnr Û[ r
mol ^` ppr p� _` � s` kq̀ À� B` � pl kq� mozp
_` �� � � �ô�nr e�l kq�uqu�[ j [ ppupÀ



PROJDT�ROSDMONTçL@OS�
Dk�^l hh[ ] l o[ qel k�[ s` ^�h̀ �Bl hhzc` �Rl p` j l kq

C` mr ep�nr ` hnr ` p� [ kku` pÃ�r k` �_l r x[ ek` �_Ûuqr _e[ kqÀ̀ Àp�_r �^l hhzc` �Rl p̀ j l kqÃ�eppr À̀Àp�_` �_es` op
mol co[ j j ` pÃ�ses` kq�r k` �` umuoè k^` �j [ onr [ kq̀ �_` �^l l muo[ qel k�ekq̀ ok[ qel k[ h̀ �` k�@pè À�Ikeqeu�m[ o
r k� ` kp̀ eck[ kq� ` k� pl ^el hl cè � m[ ppel kku� m[ o� h̀ p� u^d[ kc` p� ekq̀ ô r hqr ò hpÃ� ^` � mol f̀ q� [ � j ` ku� @
kl r s` [ r �^` qq̀ �[ kku` �h̀ p�sl hl kq[ eò p�_[ kp�r k�sehh[ c` �_r �kl o_�_r �L[ l pÀ�Sr o�mh[ ^` Ã�h̀ p�uhzs` p�l kq
pl r q̀ kr �_eaauò kqp�mol f̀ qp�^l j j r k[ r q[ eò p�` q�u_r ^[ qeap�[ r mozp�_` p�` ka[ kqp�_` p�u^l h̀ p�moej [ eò p
_r �sehh[ c` �_` �N[ qdl kcÀ�IhpÀ̀hh̀ p�h̀ r o� l kq�kl q[ j j ` kq�` kp̀ ecku�h̀ p�] [ p̀ p�_` �hÛ[ kch[ epÃ�[ mozp�[ sl eo
^l knr �h̀ �j [ quoè h�mu_[ cl cenr ` �` q�moum[ ou�h̀ r op�h̀ nl kpÀ�L` p�uqr _e[ kqÀ̀Àp�l kq�uc[ h̀ j ` kq�` k^[ _ou
h̀ p�` ka[ kqp�_[ kp�h̀ r o�nr l qe_è k�` q�l oc[ kepu�mhr pè r op�[ ^qesequp�m[ o[ p̂ l h[ eò pÀ

L` �pufl r o�_` p�f̀ r k` p�^l l muo[ kqÀ̀Àp�[ �` r �_` p�ò ql j ] u` p�ml peqes` p�pr o�h̀ r o�` kc[ c` j ` kq�^eql v` k�` q
h̀ r o� ^d` j ek` j ` kq� p̂ l h[ eò À� B` qq̀ � ` umuoè k^` � h̀ r o� [ � m̀ oj ep� _` � mò k_ò � ^l kp̂ è k^` � _`
hÛej ml oq[ k^` � _` � hÛej mhê [ qel k� ^l j j r k[ r q[ eò � ` q� _` � hÛ[ hqor epj ` Ã� ql r q� ` k� [ mmol al k_epp[ kq� h̀ r o
^l j moud` kpel k� _` � ^` oq[ ekp� ` kf̀ r u� hl ^[ r uÃ� ^l j j ` � h̀ � o[ mml oq� @� hÛ[ r qò Ã� hÛu^l ^eql v` kk` qu� ` q� h̀ p
ekuc[ hequp�pl ^e[ h̀ p�` q�u_r ^[ qes` pÀ

P[ c` �� �

@aek� _` � ^ou` o� r k� hè k� [ s` ^� h[ � ^l j j r k[ r qu� _`
Rl p̀ j l kqêL[ � P` qeq̀ çP[ qoè Ã� r k` � [ ^qesequ� _Ûu^d[ kc` p
ekq̀ ocukuo[ qel kk` hp� [ � uqu� l oc[ kepu` � [ s[ kq� h̀ � _um[ oq
_` p�sl hl kq[ eò p�m[ o�h̀ �FBSC�ê�BJD�RPPÀ�B` r uÀ̂` hh̀ pç
^e�l kq�m[ ppu�r k�[ mozpçj e_e�` k�^l j m[ ckè �_` p�[ žkuÀ̀Àp
_` p� H[ ] eq[ qel kp� Nl r s` hh̀ p� @s` kr ` pÀ� Sl r p� al oj ` � _`
q[ ] h̀ � ol k_` Ã� h̀ p� sl hl kq[ eò p� l kq� moup̀ kqu� h̀ r o� mol f̀ q
[ ekpe� nr ` � h[ � ^r hqr ò � h[ l qè kk` Ã� q[ k_ep� nr ` � h̀ p
m̀ opl kk` p� [ žku` p� l kq� ` r � h̀ � mh[ epeo� _` � m[ oq[ c` o� h̀ r op
` umuoè k^` pÀ� LÛ[ ^qesequ� pÛ̀pq� _uol r hu` � _[ kp� r k`
[ j ] e[ k^` �^l ksese[ h̀ Ã�[ r ql r o�_` �^l hh[ qel kp�_Ûekpmeo[ qel k
h[ l qè kk` À� B` qq̀ � [ kku` Ã� ^l j j ` � h[ � j l eqeu� _` p
sl hl kq[ eò p�uq[ è kq�` k�pl ekp�ekaeoj è opÃ�^` qq̀ �ò k^l kqò
[ � uc[ h̀ j ` kq� m̀ oj ep� _` � ^l kpl he_` o� ^` oq[ ek` p
^l j muq̀ k^` p�heu` p�@�h̀ r o�_l j [ ek` �_Ûuqr _` pÀ

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



Nl r p�[ sl kp�l oc[ kepu�mhr pè r op�[ q̀ hè op�[ s` ^�h̀ p�m[ oqê em[ kqÀ̀Àp�_` �J` r k` p�` k�@̂qel k�` q�h̀ p�uhzs` p
_` �Vl hqec` Ã�kl q[ j j ` kq�Â

@q̀ hè op�_` �^r epek` �^l hh̀ ^qes` �@�hÛDpm[ ^` �� � ` �A` [ r ] è kÄ
Sl oqè p�d` ] _l j [ _[ eò p�[ r �cvj �ml r o�_` �p[ ek` p�d[ ] eqr _` p�_` �sè Ä
@q̀ hè op�[ s` ^�@eò �l r s` oq̀ �pr o�h[ �p̀ ul hl cè Ä
Vepeq̀ �_r �oup̀ [ r �h̀ p�u^h[ eò r op�ml r o�_` p�[ q̀ hè op�pr o�h[ �p[ kqu�j ` kq[ h̀ Ä
@q̀ hè o�_` �p̀ kpe] ehep[ qel k�@�h[ �_es` opequ�p̀ ur ` hh̀ �` q�@�h[ �mhr o[ hequ�_` p�c` kò p�[ s` ^�Ikq̀ oheck` Ä
@q̀ hè o�_r �FRIP�pr o�h[ �^l kpl j j [ qel k�` q�h[ �ou_r ^qel k�_` p�j ua[ eqpÄ
@q̀ hè o�heqquo[ eò �[ s` ^�L` �Lep̀ r o�Pr ] hê À
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@aek� _` � ^ou` o� _` p� ` pm[ ^` p� _` � pl ^e[ hep[ qel k� ^d` x� h̀ p� f̀ r k` p� [ _r hq̀ p� _` � � � � @� � � � [ kpÃ� h̀ � ^l j equ
P[ pp[ c` �@�hÛ>c` �[ _r hq̀ Ã�r k�mol f̀ q�^l k^` oqu�[ s` ^�h[ �q[ ] h̀ �_` �^l k^` oq[ qel k�f̀ r k` pp̀ �Vehh̀ o[ vçP` qeq̀ ç
P[ qoè � ` q� aek[ k^u� m[ o� h̀ � S@B@ISÃ� ` k� uq[ eq� @� p[ � _` r uezj ` � [ kku` Ã� ` k� ^l hh[ ] l o[ qel k� [ s` ^� kl qò
B[ oò al r o�f` r k` pp` ç̀ j mhl eÃ�h̀ �BJD�B` kqò çNl o_Ã�LÛHÀq̀ �M[ epl kÃ�h̀ �P[ qol �Vehh̀ o[ v�¯L[ �Sq[ qel k°�` q
Dj mhl e�J` r k` pp` À

Nl p�pl eou` p�f̀ r u�se_ul Ã�kl p�[ q̀ hè op�[ r �L[ ] �^ou[ qea�` q�h[ �moup̀ k^` �_Û@eò �Or s` oq̀ Ã�l oc[ kepu` p�r k
j [ o_e�pr o�_` r uÃ�sep[ è kq�@�l aaoeo�r k�hè r �[ ^^r ` ehh[ kq�` q�_u^l kqo[ ^qu�_u_eu�[ r u� f̀ r k` p�[ _r hq̀ p�nr eÃ
[ mozp� [ sl eo� nr eqqu� h̀ p� j [ epl kp� _` � f̀ r k` p� @� �� � [ kpÃ� p̀ � ò qol r s` kq� pl r s` kq� p[ kp� ` pm[ ^`
^l j j r k[ r q[ eò �[ _[ mqu�@�h̀ r o�ou[ hequÀ

OAJDBTIE�
E[ sl oep̀ o�h̀ �hè k�pl ^e[ hÄ
Aoep̀ o�hÛepl h̀ j ` kqÄ
Bou` o�r k�p̀ kqej ` kq�_Û[ mm[ oq̀ k[ k^` �^d` x�h̀ p�f̀ r k` p�[ _r hq̀ p�_r �nr [ oqè o�` k�h̀ r o�l aao[ kq�r k�hè r
l í �ehpÀ̀hh̀ p�p̀ �p̀ kq̀ kq�[ ^^r ` ehheÀ̀Àp�` q�s[ hl oepuÀ̀ÀpÀ

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



@XD�S@B@IS�ç�µBOBITOYDNNDTµ

P[ c` �� �

LD�VOY@FD�CD�LÛOAJDT�
Dk�^l hh[ ] l o[ qel k�[ s` ^�hÛu^l h̀ �p` ^l k_[ eò �Pzò çM[ onr ` qq̀ �

Vep[ kq�h̀ �_us` hl mm̀ j ` kq�_` p�^l j muq̀ k^` p�` kqò mò k` r oe[ h̀ p�_` p�uhzs` pÃ�^` �mol f̀ q�` k�uq[ eq�@�p[
� �[ kku` �_` �ou[ hep[ qel kÀ�Ceu�^h[ pp` p�_` �p` ^l k_[ eò �� �¯� � � �uhzs` p°�l kq�^d[ ^r k` �uqu�ò k^l kqou` p
_eu�al ep�_[ kp�h̀ �^[ _ò �_r �^l r op�_` �BBQ�¯Br hqr ò �` q�^eql v` kk` qu�nr u] u^l ep̀ �ê�sl h̀ q�[ r ql kl j è °À
LÛ̀kp̀ eck[ kq̀ � pl r d[ eq[ eq� [ ] l o_` o� ^` � sl h̀ q� _` � j [ kezò � mhr p� hr _enr ` Ã� ` k^l r o[ c` o� h̀
_us` hl mm̀ j ` kq� _` � ^` oq[ ek` p� nr [ hequp� ` kqò mò k` r oe[ h̀ p� ` q� a[ eò � _u^l r soeo� r k` � kl r s` hh̀
mh[ q̀ al oj ` �_` �^ou[ qel k�_` �] [ h[ _l pÀ�Dk�unr em̀ Ã�h̀ p�uhzs` p�_` s[ è kq�` umhl ò o�` q�o[ ^l kq̀ o�h̀ �^v^h̀
_` �sè �_Ûr k� l ] f̀ qÃ�_` �p[ �^l k^` mqel k�@�pl k�uhej ek[ qel kÃ�ql r q�` k�mol ml p[ kq�_` p�pl hr qel kp�ml r o�` k
mol hl kc` o�hÛr qehep[ qel k� p̄̀ ^l k_` �sè °À�Pl r o�^` �a[ eò Ã�ehpÀ̀hh̀ p�_` s[ è kq�eks` kq̀ o� r k` �depql eò �pr o� h̀
m[ ô l r op� _r � ] è k� ^dl epeÃ� ^l j j ` � pÛehpÀ̀hh̀ p� pÛ[ _ò pp[ è kq� @� _` p� uhzs` p� _r � moej [ eò Ã� mr ep
` kò cepqò o�h̀ r o�ou^eq�pl r p�al oj ` �_` �] [ h[ _l �@�hÛ[ e_` �_` �h[ �mh[ q̀ al oj ` �Sl r k_qo[ mÀ�B` qq̀ �[ kku` Ã�h̀ p
uhzs` p� p̀ � pl kq� _uj [ onr uÀ̀Àp� m[ o� h[ � _es` opequ� _` p� pr f̀ qp� Â� pl r mezò Ã� m[ mè o� _` � ql eh̀ qq̀ Ã� aor eq� _r
_o[ cl kÃ�al r ` q�@�m>qepp̀ oè Ã�A[ o] è Ã�p̀ osè qq̀ �_` �] [ ekÃ�] >ql k�_` �^l hh̀ �` q�] è k�mhr pÆ

`

L` p� uhzs` p� l kq� kl q[ j j ` kq� uqu� [ j ` kuÀ̀Àp� @� _us` hl mm̀ o� h̀ r o� ^[ m[ ^equ� @� qo[ s[ ehh̀ o� ` k� unr em̀ Ã� @
pÛl oc[ kep̀ oÃ� @� mh[ keaè o� ` q� @� ^l k^ouqep̀ o� r k� mol f̀ q� [ ekpe� nr Û@� a[ eò � mò r s` � _` � ^ou[ qesequ� ` q� _`
fr c` j ` kqÀ� IhpÀ̀hh̀ p� l kq� uc[ h̀ j ` kq� uqu� ekeqeuÀ̀Àp� @� hÛr qehep[ qel k� _Ûr k� kl r s` h� l r qeh� q̀ ^dkl hl cenr ` Ã
` k^l r o[ cuÀ̀Àp� @� pl oqeo� _` � h̀ r o� xl k` � _` � ^l kal oq� ` q� p̀ kpe] ehepuÀ̀Àp� @� r k` � ^l kpl j j [ qel k� mhr p
u^h[ eou` À

L` �FBSC�ê�BJD�RPP� [ � uqu�moup̀ kq�ql r q� [ r � hl kc� _` � ^` �mol f̀ qÃ�nr ` � ^` � pl eq�ml r o�h[ � ^ou[ qel k� _r
mol f̀ q�` q�_` p�[ q̀ hè op�ò heupÃ�hÛ[ kej [ qel k�_` �^` p�_` okè opÃ�h[ �mol _r ^qel k�_` �_l ^r j ` kqp�_e_[ ^qenr ` p
` q�h[ �] l keaê [ qel k�_` �^` r uç̂ eÃ�h[ �ò ^d` ô d` �_Ûr k` �mh[ q̀ al oj ` Ã�hÛ[ ^^l j m[ ck` j ` kq�_` p�f̀ r k` p�` q�_`
hÛ̀kp̀ eck[ kq̀ �_[ kp�^d[ ^r k` �_` p�uq[ m̀ p�_r �mol f̀ q� l r �hÛus[ hr [ qel k�_` p� ] [ h[ _l p� ` k�^l hh[ ] l o[ qel k
[ s` ^�hÛ̀kp̀ eck[ kq̀ À�

DNTRDPRDNDURI@T�

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �



JOURNµD�AµNµVOL@T

˜ � hÛl ^^[ pel k� _` � h[ � S` j [ ek` � _` � hÛ[ ^qel k� ] ukusl h̀ Ã� kl r p� [ sl kp� l oc[ kepu� r k` � fl r oku` � _u_eu` � @
hÛ̀kc[ c` j ` kq�^eql v` kÀ�Dk� [ ^^r ` ehh[ kq�kl qò �m[ oq̀ k[ eò �@̂ ^zp�Aukusl h[ q�_[ kp�kl p�hl ^[ r uÃ�kl r p
[ sl kp�m̀ oj ep�@�kl qò �^hè kqzh̀ �_` �_u^l r soeo�_es` op̀ p� l mml oqr kequp�_` � ] ukusl h[ q�` q�_Ûu^d[ kc` o
_eò ^q̀ j ` kq�[ s` ^�hÛl oc[ kepj ` �_r �j ehè r À�LÛ[ ^qesequ�sep[ eq�@�l r qehh̀ o�h̀ p�f̀ r k` p�` q�h̀ p�j l ekp�f̀ r k` p
nr e�pl r d[ eq[ è kq�pÛej mhenr ` oÃ�j [ ep�k` �p[ ^d[ kq�m[ p�m[ o�l í �^l j j ` k^` oÀ

P[ c` �� �

VOLONT@RI@T�

ROULO�AOULO�

˜ �hÛuqu�� � � � Ã�kl p�^l kp̀ ehh̀ oÀzò Àp�` k�` j mhl e�l kq�r qehepu�h̀ �Rl r hl çAl r hl Ã�h̀ �] r p�_` �hÛ̀j mhl eÃ�[ r ql r o
_` �hÛl oc[ kepj ` Ã�@�mhr pè r op�ò moep̀ pÃ�ml r o�moup̀ kq̀ o�kl p�p̀ osê ` p�` q�[ ^^ol žqò �h[ �sepe] ehequ�_` �kl qò
BJDÀ� Dk� ^l hh[ ] l o[ qel k� [ s` ^� _Û[ r qò p� BJDÃ� kl r p� [ sl kp� uc[ h̀ j ` kq� sepequ� nr ` hnr ` p� ^uc` mp
j l kqou[ h[ ep�@�h[ �ò kqou` �p̂ l h[ eò À

OAJDBTIES
E[ eò �^l kk[ eqò �hÛl aaò �_` �p̀ osê ` p�chl ] [ h̀ Ã�_l kq�h̀ p�S@DÃ�PSBJDÃ�Bouk` [ r Ä
E[ eò �^l kk[ eqò �h̀ p�BJD�^l j j ` �ml oq̀ r op�_` �pl hr qel kp�` q�m[ oq̀ k[ eò p�[ ^qeap�` k�m̀ opusuo[ k^`
p̂ l h[ eò Ã�m[ oqê r hezò j ` kq�ml r o�h̀ p�f̀ r k` p�_` p�^uc` mp�` q�_` p�BEPÄ

RDBUDIL�LITTµR@IRD

C[ kp� h̀ � ^[ _ò � _r � mol f̀ q� _` � ò ^r ` eh� heqquo[ eò Ã� _` p� f̀ r k` p� _` � m[ oql r q� [ r � Qr u] ` ^� l kq� u^oeq� _` p
q̀ uq̀ p�ekpmeoup�m[ o�h[ �qduj [ qenr ` �B` �nr e�j ` �qè kq�@�^Ö r oÀ�B` �^eknr ezj ` �ql j ` �h̀ r o�[ �m̀ oj ep�_`
a[ eò �` kq̀ k_ò �h̀ r o�sl eu�` q�_Û̀umoej ` o�^` �nr e�h̀ p�ql r ^d` À

B` qq̀ � ekeqe[ qes` � ` pq� h̀ � aor eq� _Ûr k` � ^l hh[ ] l o[ qel k� ` kqò � � � � B[ oò al r op� f` r k` pp` ç̀ j mhl e� ¯BJD°� @
qo[ s` op�h̀ �Qr u] ` ^Ã�ql r p�[ kej up�m[ o�h[ �sl hl kqu�^l j j r k` �_` �_l kk` o�h[ �m[ ol h̀ � [ r u� f̀ r k` p�` q�_`
^ou` o� r k� ` pm[ ^` � _Û̀umò ppel k� he] ò � ` q� [ r qd` kqenr ` À� Nl qò � BJD� ` pq� aè o� _Û[ sl eo� ^l kqoe] r u� @� ^`
ò ^r ` eh�Â�qol ep�_` �kl p�m[ oqê em[ kqÀ̀ Àp�v�l kq�m[ oq[ cu�r k�q̀ uq̀ À

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �

Omqej ep̀ o�h̀ �ò ^or q̀ j ` kq�[ r mozp�_`
m[ oq̀ k[ eò p�@�^hè kqzh̀ p�oucel k[ h̀ pÃ�` kqò
[ r qò p�ml r o�h̀ �S@D�` q�h̀ p�[ r qò p�p̀ osê ` pÄ
@r cj ` kq̀ o�h̀ p�l mml oqr kequp�_` �ò k^l kqò o
_` p�f̀ r k` p�[ v[ kq�] ` pl ek�_` p�p̀ osê ` p�_r �BJDÄ
Bl kfr cr ` o�kl p�` aal oqp�_` �mol j l qel k�[ aek
_Ûuseq̀ o�h̀ �_u_l r ] h̀ j ` kq�^d` x�_` p
m[ oq̀ k[ eò p�_l kq�h[ �^hè kqzh̀ �` pq�oucel k[ h̀ À



RµSULT@TS�
B` �pl kq�� � �kl r s` hh̀ p�[ _j eppel kp�_Ûuhzs` p�nr e�l kq�uqu�a[ eq̀ p�ml r o�kl qò �mol co[ j j ` �@�hÛu^l h̀
_` � j ehè r �Vl hqec` �_r �� �[ soeh�� � � � � [ r � � � � j [ op�� � � � Ã�[ s` ^�r k�ql q[ h�_` �� � �uhzs` p�ml r o�hÛ[ kku`
� � � � ç� � � � À

` o

µBOLD�CD�MILIDU�VOLTIFD�

LÛu^l h̀ �_` �j ehè r �Vl hqec` �mol ml p̀ �r k�` kseol kk` j ` kq�m̀ opl kk[ hepu�ml r o�[ mmò k_ò �` q�uqr _è o�@
h̀ r o�ovqdj ` �@�_` p�uhzs` p�_` �� � �@�� � �[ kp�nr e�l kq�nr eqqu�h̀ �pvpqzj ` �p̂ l h[ eò �qo[ _eqel kk` h�` q�nr e
pl r d[ eq̀ kq� q̀ oj ek` o� h̀ r o� p̀ ^l k_[ eò À�Dhh̀ � ` pq� r k` � [ hq̀ ok[ qes` �ml r o�^` p�uhzs` p�nr e�_upeò kq� p̀
nr [ heaè o�` q�qol r s` o�h̀ r o�mh[ ^` �[ r �p̀ ek�_` �h[ �pl ^euquÀ

Ih�v�[ �` r �mhr pè r op�mol f̀ qp�_Ûekp̂ oemqel k�@�h[ �al oj [ qel k�mol à ppel kk` hh̀
` q� _` � ò ql r o� ` k� ` j mhl e� m[ oj e� h̀ p� aekepp[ kqÀ̀Àp� _` � hÛu^l h̀ � Vl hqec`
_r o[ kq�hÛ[ kku` �[ ekpe�nr ` �_` p�ouauò k^` p�s` op�_Û[ r qò p�ò ppl r ô ` p�Â

��ò ql r o�` k�` j mhl e
� �ekp̂ oemqel kp�[ r �Buc` m
��al oj [ qel k�Bv] ` ô [ m
� �u^l h̀ p�[ r u�[ _r hq̀ p
� �al oj [ qel kp�mol à ppel kk` hh̀ p

Uk` �j ` kqel k�pmu^e[ h̀ �ml r o�h̀ �TDNS�¯T` pq�_Ûµnr es[ h̀ k^` �_` �Nes` [ r
_` � S^l h[ oequ°� m[ ppu� [ s` ^� pr ^^zp� ` q� h̀ p� _` r u� TCF� ¯T` pqp� _`
Cus` hl mm̀ j ` kq�Fukuo[ h°�our ppep�uc[ h̀ j ` kqÀ

P[ c` �� �

RµUSSITD�µCUB@TIVD�� � ç� � �@NS

Hl j j ` p
� �

E` j j ` p
�

@r qò
�

–c` �j l v` k�

� � �[ kp

PROEIL�CDS�µLº VDS

Aeh[ k�_` p�[ ^qesequp�� � � � ç� � � �R[ mml oq�[ kkr ` h�� � � � ç� � � �
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P[ c` �� �

NOUVD@U�PROJDT�Â�MµF@PHOND

L` p� uhzs` p� _` � Vl hqec` � l kq� moup̀ kqu� r k� ] [ h[ _l
^l kp[ ^ou� [ r � j [ p̂ r hekepj ` Ã� @� p̀ p� ^l _` p� ` q� @� p̀ p
ej m[ ^qpÃ� ou[ hepu� _[ kp� h̀ � ^[ _ò � _r � Pol f̀ q
Muc[ mdl k` À� @̂ ^l j m[ ckup� _r � ^d` ô d` r o� ` q
mol à pp̀ r o�[ r �_um[ oq̀ j ` kq�_` �p̂ è k^` p�ml heqenr ` p
_` � hÛUkes` opequ� _r � Qr u] ` ^� @� Ml kqou[ hÃ� Eo[ k^ep
Cr mr epçCuoeÃ� ehpÀ̀hh̀ p� l kq� ` umhl ou� ^` � ^l r o[ kq� _`
m̀ kpu` � ` q� j ep� ` k� hr j ezò � p̀ p� al k_` j ` kqp
_l j ek[ kqp� nr e� ^l kqoe] r ` kq� [ r � j [ ekqè k� _` p
ekuc[ hequp�_` �c` kò À

C` p�_ep̂ r ppel kp�oê d` p�` q�ku^` pp[ eò p�l kq�uj ` ocuÀ
B` qq̀ � [ ^qesequ� h̀ r o� [ � l aà oq� r k` � ` umuoè k^`
_Û[ mmò kqepp[ c` �peckeaê [ qes` À�Pl r o�h[ � j [ fl oequ�_` p
uhzs` pÃ�eh�pÛ[ cepp[ eq�_` �h̀ r o�ql r q�mò j è o�] [ h[ _l À�

@BTIVITµS�

L` p� uqr _e[ kqÀ̀Àp� l kq� ` aà ^qr u� _` p� pl oqè p� ^r hqr ò hh̀ p� ml r o� [ hej ` kq̀ o� h̀ r o� ^r oel pequ� ` q� h̀ r o
l r s` oqr ò �pr o�h̀ �j l k_` À�C` �mhr pÃ�ehpÀ̀hh̀ p�pl kq�[ hhuÀ̀Àp�^d[ nr ` �j l ep�@�h[ �] e] hel qdznr ` Ã�[ r �cvj �` q
` k�[ q̀ hè o�_` �^r epek` �ml r o�mol j l r sl eo�_` �p[ ek` p�d[ ] eqr _` p�_` �sè À�

Cr o[ kq�^` qq̀ �muoel _` Ã�r k` �sekcq[ ek` �_Ûl oc[ kepj ` p�m[ oq̀ k[ eò p�l kq�ò k_r �sepeq̀ �[ r u�uhzs` p�ml r o
[ kej ` o� _` p� [ q̀ hè op� _` � _us` hl mm̀ j ` kq� uj l qel kk` hÃ� m̀ opl kk` h� ` q� mol à ppel kk` hÀ� B` h[ � h̀ r o� [
m̀ oj ep� _` � mol aeq̀ o� _` � hÛ̀um̀ oqep̀ � _` � ^` p� ekq̀ os` k[ kqÀ̀ÀpÃ� _` � j è r u� ^l kk[ eqò � h̀ � qeppr
^l j j r k[ r q[ eò � _` � h̀ r o� nr [ oqè o� ` qÃ� mhr p� cukuo[ h̀ j ` kqÃ� _` � hÛžh̀ � _` � Ml kqou[ h� ` q� [ ekpe� wqò
l r qehhuÀ̀Àp�` q�_` �j è r u�^l kk[ eqò �h̀ p�ò ppl r ô ` p�nr e�ml r oo[ è kq�h̀ r o�wqò �r qeh̀ pÀ�

Sl oqè p�j ` kpr ` hh̀ p�[ r �cvj k[ p̀ �_r �B` kqò
^l j j r k[ r q[ eò �P` qeq̀ çBÀq̀ Ä
L` p�[ q̀ hè op�_` �^r epek` �@�hÛDpm[ ^`
� � ` �A` [ r ] è k�` q�_[ kp�kl qò �kl r s` hh̀ �^r epek`
^l j j r k[ r q[ eò Ä
@q̀ hè op�` k�p[ kqu�j ` kq[ h̀ Ã�[ s` ^�hÛunr em̀ �ò h[ ep
_r �BIUSSSÄ
@q̀ hè op�[ s` ^�h̀ �Lep̀ r o�Pr ] hê Ã�` k�^l hh[ ] l o[ qel k
[ s` ^�h[ �] e] hel qdznr ` �M[ ô çE[ sò [ r Ä
El oj [ qel k�RBRÃ�[ s` ^�h[ �Bol euçRl r c` Ä
@q̀ hè o�k[ qr o[ hepq̀ �[ s` ^�FUDPDÄ

Oô d` pqò �Svj mdl kenr ` �_` �Ml kqou[ hÄ
Pol f̀ q�_` �] [ h[ _l �Muc[ mdl k` �pr o�h̀
j [ p̂ r hekepj ` Ä
@q̀ hè o�_r �SPVM�pr o�h̀ p�_ol eqp�` q�h̀ p
_` sl eop�_` p�^eql v` kÀk` Àp�a[ ^` �@�h[ �ml hê ` Ä
@q̀ hè op�[ s` ^�h̀ �FRIP�pr o�h̀ p�] l kk` p
mo[ qenr ` p�^l k^` ok[ kq�h[ �^l kpl j j [ qel kÄ
M[ ô du�_` �Nl xh�_r �BRDP�` q�[ q̀ hè op�_Û[ oq
ml r o�h[ �^ou[ qel k�_` p�mol _r eqp�@�s` k_ò Ä
B[ ] [ k` �@�pr ^ò Ä
@̂qesequp�[ s` ^�h̀ p�oupe_` kqÀ̀Àp�_r �BHSLC
_` �Rl p̀ j l kqÀ
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_` p� peqr [ qel kp� ^l j mhzq̀ j ` kq� kl r s` hh̀ pÀ� Ih� [ � uqu� ej mò ppel kk[ kq� _` � ^l kpq[ q̀ o� hÖej m[ ^q� _r � qo[ s[ eh
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ç�Depd[ Ã�uhzs` �_` �Vl hqec`

ß� M[ � al oj [ qel k� p̀ � m[ pp̀ � q̀ hh̀ j ` kq
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[ e_` Ã�^Û̀pq�co>^` �@�ql eÃ�Bl kpq[ kqekÃ�` q�@
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mol f̀ q�` k�� � � �Ã�hÖej mhê [ qel k�_r �BJD�ar q�m[ oqê r hezò j ` kq�peckeaê [ qes` �[ r �^l r op�_` �h[ �_` okezò
[ kku` Ã� [ s` ^� kl q[ j j ` kq� p[ � m[ oqê em[ qel k� pl r q̀ kr ` � [ r � mol ^` ppr p� _` � ^l ^ou[ qel k� _Ö[ q̀ hè op
ml oq[ kq�pr o�hÖekq̀ hhec` k^` �[ oqeaê è hh̀ � Ī@°�` q�p̀ p�` aal oqp�_` �j l ] ehep[ qel k�f̀ r k` pp̀ À�LÖl oc[ kepj ` �[
_Ö[ r q[ kq� mhr p� mol ml pu� @� j [ ekq̀ p� ò moep̀ p� hÖr qehep[ qel k� _` � p̀ p� hl ^[ r u� ml r o� h[ � q̀ kr ` � _`
fr j ` h[ c` p�ekq̀ ocukuo[ qel kk` hp�l r �ml r o�hÖl aaò �_` �pu[ k^` p�_Öekal oj [ qel k�[ r mozp�_` p�j l ekp�_`
� � � [ kpÀ� @v[ kq� ^l j j ` � l ] f̀ ^qeap� _` � _us` hl mm̀ o� h̀ p� ^l j muq̀ k^` p� kr j uoenr ` p� _` p� [ žkuÀ̀Àp
[ aek� _` � ou_r eò � hÖepl h̀ j ` kq� pl ^e[ h� ` q� _` � a[ sl oep̀ o� r k� _e[ hl cr ` � ` kqò � h̀ p� cukuo[ qel kpÃ
^l kqoe] r [ kq� [ ekpe� @� h[ � hr qq̀ � ^l kqò � hÛ>cepj ` Ã� P[ oo@žkuÀ̀Àp� m̀ r q� p̀ � oufl r eo� _` p� [ s[ k^u` p
ou[ hepu` p� co>^` � [ r � pl r qè k� _r � BJDÀ� Nl qò � unr em̀ � pl r d[ eq̀ � ò j ` ô è o� h̀ � BJD� ml r o� ^` qq̀
mou^è r p̀ �^l hh[ ] l o[ qel kÃ�moup̀ kq̀ �^l j j ` �ar qr ò Æ��à�

ç�S[ o[ �Fol r huçE` oh[ k_Ã�^d[ ocu` �_` �mol f` q�P[ oo@žkuÀ̀Àp

ß� J` � q̀ k[ ep� @� ` umoej ` o� ql r q̀ � j [
co[ qeqr _` � [ r � FBSCÃ� @� h[ � A[ hep̀ � ` q� [ r u
` k^[ _o[ kqp�_r �^l r op�_` �^r epek` Ã�ml r o�h[
nr [ hequ� _` � ^` p� ^l r op� _` � ^r epek` À� B` qq̀
` umuoè k^` � [ � so[ ej ` kq� qo[ kpal oj u� j [
a[ nl k� _` � ^r epek` o� Â� f̀ � pr ep� _upl oj [ ep
] è k� mhr p� o[ me_` � _[ kp� hÛ̀uu^r qel k� _`
j ` p� ò ^` qq̀ p� ` q� ] ` [ r ^l r m� mhr p� @� hÛ[ ep̀
[ s` ^� h̀ p� ^r eppl kpÀ� @r ç_` h@� _` p
q̀ ^dkenr ` p� [ mmoep̀ pÃ� ^Û̀pq� _[ kp� j [ � sè
m̀ opl kk` hh̀ �nr ` �fÛ̀k�ò pp̀ kp�h̀ �mhr p�h̀ p
] è ka[ eqp� í � j l k� ^l r mh̀ � pÛ̀k� ml oq̀
_Û[ ehh̀ r op� ] è k� j è r uÃ� ` q� ^Û̀pq� p[ kp
_l r q̀ � h̀ �mhr p� ] ` [ r �_` p�oupr hq[ qpÆ�M` ô e
_r � al k_� _r � ^Ö r o� ml r o� sl qò
` kp̀ eck` j ` kq� ` q� sl qò � m[ ppel k
^l j j r kê [ qes` À� J` � ò ^l j j [ k_` o[ e� ^` p
^l r op� @� ql r p� ^` r u� nr e� pl r d[ eq̀ kq
mol cò pp̀ o�` k�^r epek` À�à�

ß� µq[ kq� j ` j ] ò � _r � ^l j equ� hl ^[ h� _` mr ep
j [ ekq̀ k[ kq� qol ep� [ kpÃ� fÛ[ e� so[ ej ` kq� mr
^l kpq[ q̀ o�ql r q̀ �h[ �oê d` pp̀ �_r �mol f̀ q�_` �h[
BIDB� ` q� hÛej m[ ^q� ] è k� ^l k^ò q� _`
hÛej mhê [ qel k� _` p� m[ oq̀ k[ eò p� ej mhenr up
_[ kp� h[ � _uj [ ô d` À� L` � ^l j equ� hl ^[ h
] ukuaê è �_Ûr k` �[ mmol ^d` �@�h[ �al ep�dr j [ ek`
` q� j l ] ehep[ qoê ` � nr e� a[ sl oep̀ � r k` � ] ` hh̀
_vk[ j enr ` �_` �^l hh[ ] l o[ qel kÀ�Ih�fl r ` �r k�oÀh̀
` pp̀ kqè h� ml r o� o[ pp̀ j ] h̀ o� h̀ p� [ ^q̀ r op� _r
j ehè r � ` q� ] è k� [ k^ò o� h̀ � mol f̀ q� _[ kp� h[
^l j j r k[ r qu�ol p̀ m[ qoè kk` À�C` � j l k�ml ekq
_` �sr ` Ã�f̀ �sl ep�pr oql r q�@�nr ` h�ml ekq�h[ �BIDB
` pq� r k` � ] ` hh̀ � l mml oqr kequ� ml r o� h̀ p� f̀ r k` p
_` � pÛej mhenr ` o� ^l k^ozq̀ j ` kq� _[ kp� h̀ r o
j ehè r Ã� _` � _us` hl mm̀ o� h̀ r op� ^l j muq̀ k^` p
` q�_` �c[ ck` o�` k�^l kae[ k^` Ã�h̀ �ql r q�_[ kp�r k
^[ _ò �[ _[ mqu�@�h̀ r op�] ` pl ekpÀ�à

ç�Bu_oê Ã�m[ oqê em[ kq�[ r u�
���[ q̀ hè op�_` �^r epek` �^l hh̀ ^qes`

�ç�E[ kkv�B[ o[ s` ^^de[ çP` hh̀ qè oÃ��
���_eò ^qoê ` �cukuo[ h̀ �_` �hÛ@̂ ^zpç
���Be] h̀ �J` r k` pp` �Rl p` j l kq

Tuj l eck[ c` p�_` p�m[ oqê em[ kqÀ̀ÀpR[ mml oq�[ kkr ` h�� � � � ç� � � �
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�ß�J` �kÖ[ e�m[ p�hÖd[ ] eqr _` �_` �^r epek` oÀ�L[ �mhr m[ oq�_r �q̀ j mpÃ�f̀ �qol r s` �n[ �a[ pqe_è r u�` q�n[
j ` �_` j [ k_` �_r �q̀ j mp�` q�_` �hÖuk` ocè �nr ` �f̀ �kÖ[ e�m[ p�al ô uj ` kq�` k�ò kqo[ kq�_r �qo[ s[ ehÀ
@hl opÃ� f̀ � j ` �pr ep�ekp̂ oeq̀ � [ r u�^l r op�_` �^r epek` ÀÀÀ� ` q� fÖ[ e� [ _l ouÆ�L` p�^l r op�pl kq� [ kej up
m[ o� To[ kÃ� r k` � à j j ` � al oj e_[ ] h̀ � ` q� m[ qè kq̀ À� Dhh̀ � mò k_� h̀ � q̀ j mp� _` � ] è k� kl r p
` umhenr ` o� h̀ p� _eaauò kq̀ p� uq[ m̀ p� _` � h[ � ò ^` qq̀ � ` q� kl r p� [ ^^l j m[ ck` � ql r q� [ r � hl kc� _`
hÖ[ q̀ hè oÀ
L` p� mh[ qp� k` � _` j [ k_` kq� m[ p� ] ` [ r ^l r m� _Öekcou_è kqpÃ� pl kq� [ ] l o_[ ] h̀ p� ` q� o[ me_` p� @
a[ eò �^d` x�pl eÀ�BÖ̀pq�ql r fl r op�_uhê è r u�` q�l k�o[ j zk` �h̀ �mh[ q�^r epeku�@�h[ �j [ epl kÃ�^` �nr e
kl r p�a[ eq�_uf@� r k� ò m[ p�ml r o�h[ � p̀ j [ ek` �Æ�Tl r q� ` pq�co[ qr eqÃ�^` �nr e� ` k�a[ eq� r k` � ] l kk`
[ ^qesequ�@�a[ eò Ã� [ r q[ kq�ml r o�_u^l r soeo�_` � kl r s` hh̀ p� ò ^` qq̀ p�nr ` �ml r o� h̀ p� m̀ opl kk` p
nr e�l kq�_` �h[ �_eaaê r hqu�@�^r epek` oÀ
Fo>^` � [ r �Fol r m̀ �Bl kp̀ eh�S[ ekqçC` kepÃ� fÖ[ e� ` r � hÖl ^^[ pel k�_Ö[ mmò k_ò �@�a[ eò �_r �m[ ekÃ
r k` �nr ê d` Ã�r k` �pl r m̀ �_` � r _l k�` q�_r j mhekcp�` q� j wj ` � r k�oepl qql � [ r u�^d[ j meckl kpÀ
Br epek` o�k` �ò moup̀ kq̀ �mhr p�r k�_uae�nr l qe_è kÃ�j [ ep�r k` �[ ^qesequ�h̀ �ar k�@�a[ eò �[ s` ^�_` p
c` kp�nr e�l kq�h[ �j wj ` �` ksè �_Ö[ mmò k_ò �` q�_` �_u^l r soeo�nr ` �j l eÀ��à

çDj j [ Ã�m[ oqê em[ kq̀ �[ r u�[ q̀ hè op�^r hek[ eò p�

Tuj l eck[ c` p�_` p�m[ oqê em[ kqÀ̀ÀpR[ mml oq�[ kkr ` h�� � � � ç� � � �
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Nl r p� [ sl kp� j ep� ` k� mh[ ^` � pr o� r k` � pqo[ qucè � _` � ^l j j r kê [ qel k� _es` opeaeu` � ` q� ^l kpq[ kq̀ � _[ kp� h̀
q̀ j mp� [ aek� _` � ò ^or q̀ o� _` p� m[ oqê em[ kqÀ̀ÀpÃ� a[ eò � ^l kk[ eqò � kl qò � l oc[ kepj ` � ` q� [ ^^ol žqò � h̀
o[ vl kk` j ` kq� _` � kl p� p̀ osê ` pÀ� L` p� j u_e[ p� pl ^e[ r u� l kq� fl r u� r k� oÀh̀ � ej ml oq[ kq� _[ kp� kl p� ` aal oqp
mol j l qel kk` hpÃ�kl q[ j j ` kq�co>^` �@�h[ �_eaar pel k�_` �^[ j m[ ck` p�mr ] hê eq[ eò p�^e] hu` p�pr o�_eaauò kq̀ p
mh[ q̀ al oj ` pÀ� Nl qò � ekal h̀ qqò � [ � uc[ h̀ j ` kq� m̀ oj ep� _` � j [ ekq̀ keo� h̀ � hè k� [ s` ^� kl qò � ^hè kqzh̀ Ã� kl p
m[ oq̀ k[ eò p� ` q� h[ � ^l j j r k[ r qu� ` k� m[ oq[ c` [ kq� oucr hezò j ` kq� h̀ p� kl r s` hh̀ pÃ� h̀ p� [ ^qesequp� ` q� h̀ p
[ q̀ hè op�_` �hÛl oc[ kepj ` À

P[ o� [ ehh̀ r opÃ� kl qò � moup̀ k^` � [ ^qes` � _[ kp� h[ � ^l j j r k[ r qu� ` q� h̀ � nr [ oqè o� [ � uqu� r k` � moel oequÃ� ` k� v
a[ ep[ kq�_` �h[ �mol j l qel k�_[ kp�_` p�hè r u�pqo[ qucenr ` p�` q�hl op�_Ûusuk` j ` kqp�_Û̀ks` ocr ò Ã�q̀ hp�nr ` �h̀ p
p[ hl kp�_` �hÛ̀j mhl eÃ�_` p� [ ^qesequp�_` � ò h̀ ^qr ò �o[ me_` �_` �BV�_[ kp� h̀ p�m[ ô p�_r �nr [ oqè o�_r o[ kq�h[
muoel _` �` pqes[ h̀ Ã�hl op�_` �hÛµsuk` j ` kq�B[ ooezò �q̀ kr �` k�[ soehÃ�` q̂ À�Nl r p�[ sl kp�[ r ppe�^ouu�_` p�hè kp
al oqp� [ s` ^� h̀ p� m[ oq̀ k[ eò p� _r � j ehè r � ` k� m[ oqê em[ kq� @� _` � kl j ] ò r p̀ p� q[ ] h̀ p� _` � ^l k^` oq[ qel kÃ
a[ sl oep[ kq�[ ekpe�h̀ p�ekeqe[ qes` p�^l j j r k` pÃ�h[ �^ou[ qel k�_Û[ ^qesequp�` q�_Û[ q̀ hè op�` k�m[ oq̀ k[ oe[ qÀ
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Poup̀ k^` �[ r �S[ hl k�_` �hÛ̀j mhl e�` q�_` �h[ �al oj [ qel k�^l kqekr ` �[ r �P[ h[ ep�_` p�^l kcozp�_`
Ml kqou[ h�¯̀ k�[ soeh�` q�` k�l ^ql ] ò �� � � � °Ä
Poup̀ k^` �[ r �S[ hl k�_` �hÛej j eco[ qel k�` q�_` �hÛekquco[ qel k�[ r �Qr u] ` ^�[ r �P[ h[ ep�_` p
^l kcozp�_` �Ml kqou[ h� h̄̀ p�� � �` q�j [ e�� � � � �` q�� � �` q�� � �l ^ql ] ò �� � � � °Ä
Poup̀ k^` �[ r �M[ ô du�M[ ppl k�[ r �m[ ô �Puhê [ k�` q�@�h[ �Jl r oku` �f̀ r k` pp̀ �[ r �m[ ô �_r
Pzò çM[ onr ` qq̀ Ä
Poup̀ k^` �h̀ p�� � �` q�� � �j [ e�� � � � �_[ kp�_` r u�u^l h̀ p�moej [ eò p�_r �nr [ oqè oÃ�_[ kp�h̀ �^[ _ò
_` �hÛusuk` j ` kq�Aè ks` kr ` �@�h[ �j [ q̀ ok` hh̀ Ã�l oc[ kepu�m[ o�h̀ �Fol r m̀ �_Û̀kqo[ e_`
j [ q̀ ok` hh̀ À�Nl r p�[ sl kp�a[ eq�h[ �mol j l qel k�_` �kl p�p̀ osê ` p�[ r u�m[ ò kqp�_` p�` ka[ kqpÄ
Kel pnr ` �@�h[ �Ewq̀ �_` �h[ �ò kqou` �_` �Rl p̀ j l kqêL[ �P` qeq̀ çP[ qoè �[ r �m[ ô �_r �Pzò ç
M[ onr ` qq̀ �ml r o�ò k^l kqò o�h̀ p�^eql v` kÀk` Àp�_r �nr [ oqè o�` q�h̀ p�ekal oj ` o�pr o�kl p�p̀ osê ` p
h̄̀ �� � �p̀ mq̀ j ] ò �� � � � °Ä�
Poup̀ k^` �` pqes[ h̀ �_[ kp�h̀ p�m[ ô p�@�mol uej equ�_` �hÛl oc[ kepj ` �[ s` ^�kl qò �^l kp̀ ehhzò �` k
` j mhl e�@�mhr pè r op�l ^^[ pel kp�ml r o�a[ eò �h[ �mol j l qel k�_` �kl p�p̀ osê ` pÄ
Poup̀ k^` �@�hÛ@F@�_r �RTBPP� h̄̀ �� �l ^ql ] ò �� � � � °Ä
P[ oqê em[ qel k�[ r �^l j equ�_` �^l j j r kê [ qel k�_` �h[ �T[ ] h̀ �_` p�BJD�_` �hÛÖh̀ ç_` çMl kqou[ h
ṑ k^l kqò �j ` kpr ` hh̀ °Ã�l í �kl r p�kl r p�l ^^r ml kp�_` �h[ �c` pqel k�_` p�j u_e[ p�pl ^e[ r u�_` p
BJD�_` �hÛÖh̀ ç_` çMl kqou[ hÄ�
Dksl e�_Ûr k` �ekal h̀ qqò �j ` kpr ` hh̀ �j ` qq[ kq�_` �hÛ[ s[ kq�kl p�p̀ osê ` pÃ�kl p�[ q̀ hè op�` q�kl p
kl r s` [ r qupÃ�nr e�` pq�ò j ep̀ �@�mhr p�_` �� � � � �m̀ opl kk` pÄ
Poup̀ k^` �[ r �Bl k^` oql �[ muol �_` �h[ �ò kqou` �h̀ �� � �f[ ksè o�� � � � Ã�l oc[ kepu�m[ o�kl qò
m[ oq̀ k[ eò �h[ �BCB�_` �Rl p̀ j l kqÄ
Poup̀ kq[ qel k�_` �kl p�p̀ osê ` p�[ r �Ar ò [ r �_` �S` osê ` p�Qr u] ` ^�¯ASQ°�_` �Rl p̀ j l kqêL[
P` qeq̀ çP[ qoè �` q�[ r �ASQ�_r �Ph[ q̀ [ r çMl kqçRl v[ h�` q�` ksl e�_` �_umhe[ kqp�_Ûekal oj [ qel k�_[ kp
h̀ p�ASQÃ�[ ekpe�nr ` �h̀ �oupr j u�_` �kl p�` kq̀ kq̀ p�` q�_` �kl p�^hè kqzh̀ pÄ�
Poup̀ kq[ qel k�_` �kl p�p̀ osê ` p�[ r �BIUSSS�_r �B` kqò çSr _ç_` çhÛÖh̀ ç_` çMl kqou[ hÄ
Bdol kenr ` �moup̀ kqu` �m[ o�kl qò �^l l o_l kk[ qoê ` �[ r u�mol f̀ qp�f̀ r k` pp̀ �@�h[ �o[ _el
^l j j r k[ r q[ eò �BIALÃ�h̀ �� � �j [ op�� � � � Ã�ml r o�moup̀ kq̀ o�kl p�kl r s` [ r u�mol f̀ qp�` q
p̀ osê ` pÄ
Ph[ ^` j ` kq�mr ] hê eq[ eò �pr o�h̀ p�j u_e[ p�pl ^e[ r u�cuou�m[ o�P[ c` p�f[ r k` p�¯̂ l kqo[ q�[ kkr ` h°�Â
^` �p̀ osê ` �^l kpepq̀ �@�[ ^d` q̀ o�_` p�j l qpç̂ hê pÀ�L[ �c` pqel k�` pq�a[ eq̀ �m[ o�P[ c` p�f[ r k` pÀ
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L` �FBSC�ê�BJD�RPP�m[ oqê em̀ � [ ^qes` j ` kq�@�mhr pè r op�q[ ] h̀ p�_` � ^l k^` oq[ qel kÃ�hr e� m̀ oj ` qq[ kq�_`
ò pq̀ o�ekal oj uÃ�_` �qol r s` o�_` p�pl hr qel kp�[ s` ^�h̀ p�[ ^q̀ r op�_r �j ehè r �` q�_Û[ k^ò o�p̀ p�[ ^qel kp�_[ kp�h[
^l hh̀ ^qesequÀ�Ih�pezc` �uc[ h̀ j ` kq�pr o�_eaauò kq̀ p�ekpq[ k^` pÀ

IMPLIQUµ�C@NS�L@�BOMMUN@UTµ�
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Ij mhenr u�_[ kp�h[ �^l j j r k[ r quR[ mml oq�[ kkr ` h�� � � � ç� � � �

N@TION@LD
Bl hhl nr ` �Bouk` [ r �B[ oò al r o�f` r k` pp` ç̀ j mhl e��� � � � �
Nl qò �unr em̀ �uq[ eq�moup̀ kq̀ �@�S[ ekqçS[ r s` r o�h̀ p�� �` q�� �j [ e�� � � � �ml r o�m[ oqê em̀ o�@�^` q�usuk` j ` kq
l í �h̀ p�ekq̀ os` k[ kqÀ̀Àp�_r �Bouk` [ r �^[ oò al r o�f̀ r k` pp̀ �_` p�� � � �BJD�j ` j ] ò p�uq[ è kq�eksequÀ̀ÀpÀ�B`
ar q�hÖl ^^[ pel k�m[ oa[ eq̀ �ml r o�u^d[ kc` o�[ s` ^�h̀ p�[ r qò p�BJD�_r �Qr u] ` ^Ã�^ou` o�_` �] ` hh̀ p�^l kk` uel kp
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T[ ] h̀ �_` �^l k^` oq[ qel k�h̀ �Lzs` çqÀq�_r �R̀ col r m̀ j ` kq�_` p�T[ ] h̀ p�_` �Bl k^` oq[ qel k�_` �L[ �P` qeq̀ ç
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BesehequÃ�^l r oql epè �` q�d[ ô zh̀ j ` kq�mpv^dl hl cenr ` �ê�M` �Cl j ekenr ` �Al r cè � L̄` �Bl oò �[ sl ^[ qp°Ä
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To[ s[ eh�S[ kp�Eol kqezò p
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Ar ò [ r �_` �h[ �^l j j r k[ r qu�d[ Ÿqè kk` �_`
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Ar ò [ r �_Ö@h̀ u[ k_ò �Al r h̀ oê `
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Al o_` [ r uçB[ oqè osehh̀
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Ml kqou[ h�¯Qr u] ` ^°�H� F�� B�

[ ^^r ` ehª c^p_Àn^À̂[

Tol r s` o�r k�p̀ kp�@�p[ �sè �mol à ppel kk` hh̀ �
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