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B` �o[ mml oq�sl r p�ekseq̀ �@�_u^l r soeo� h̀ p� q̀ j mp�al oqpÃ� h̀ p�oupr hq[ qp�^l k^ò qp� ` q� h̀ p

m[ oq̀ k[ oe[ qp�pqor ^qr o[ kqp�nr e� l kq� j [ onr u�hÛ[ ^qel k�_r �PNUC�[ r �M[ ol ^� [ r �^l r op

_` �hÛ[ kku` �� � � � À�

Vl r p� v� heò x� _` p� ou^eqp� _` � q̀ oo[ ekÃ� _` p� ^deaaò p� _Ûej m[ ^qÃ� _` p� qo[ f̀ ^ql eò p� _`

oupehè k^` � ` q� _` p� sepel kp� _Û[ s` keo Ä� h̀ � ql r q� ml oqu� m[ o� r k` � [ j ] eqel k� ^l j j r k` � Â

[ ^^l j m[ ck` o� h̀ �M[ ol ^�_[ kp�p` p�co[ k_` p�qo[ kpeqel kp�ml r o� r k�_us` hl mm̀ j ` kq

_r o[ ] h̀ Ã�ek^hr pea�` q�^` kqou�pr o�hÛdr j [ ekÀ�

�ç�@s[ kqçmol ml p�_` �h[�R̀ moup̀ kq[ kq̀ �Rupe_ k̀q̀ �_r �PNUC

M[ ol ^�

� ç�L` �PNUC�[ r �M[ ol ^�Â�Nl qò �j eppelkÃ�kl qò �` kc[ c` j ` kq�

� ç�Nl p�moeloequp�pqo[ qucenr ` p�` k�[ ^qelk�

To[ kpal oj [ qelk�µ^l kl j enr ` �Ik^hrpes̀ �¦ �Cr o[ ] ehequ�

Ik^hrpelk�¦ �Pol q̀ ^qelk�pl ^e[h �̀

F l r s` ok[ k^` Ã�Rupehe`k^` �¦ �Cus` hlmm̀ j ` kq�Ll ^[ h

� ç�P[ oq̀ k[ oe[qp�ekkl s[ kqp�` q�j r hqeç[̂ q̀ r op�ml r o�h`

_us` hlmm̀ j ` kq�

� ç�P` opm̀ ^qes̀ p�ar qr ò p�

� ç�Uk` �unr em̀Ã�r k` �j eppelkÃ�r k�ej m[ ^q�



LÛ[ kku` � � � � � � [ � uquÃ� ml r o� h̀ � PNUC� M[ ol ^Ã� r k` � [ kku` � _Û[ ^qel k� ` q� _Ûekkl s[ qel kÃ
j [ onr u` �m[ o�_` p�[ s[ k^u` p�q[ kce] h̀ pÃ�r k` �j l ] ehep[ qel k�ò kal ô u` �pr o�h̀ �q̀ oo[ ek�` q�r k`
sl hl kqu�^l kpq[ kq̀ �_` �mh[ ^` o�hÛdr j [ ek�[ r �^Ö r o�_` �kl qò �j eppel kÀ�

Tl r q� [ r � hl kc� _` � hÛ[ kku` Ã� kl r p� [ sl kp� Ö r sou� j [ ek� _[ kp� h[ � j [ ek� [ s` ^� h̀ p� ekpqeqr qel kp
k[ qel k[ h̀ pÃ� h̀ p� m[ oq̀ k[ eò p� q̀ ^dkenr ` p� ` q� aek[ k^è op� [ ekpe� nr ` � hÛ̀kp̀ j ] h̀ � _` p
[ ^q̀ r oïoê ` p� _r � ^d[ kc` j ` kqÃ� ml r o� ^l ç̂ ou` o� _` p� ouml kp̀ p� ` aaê [ ^` p� [ r u� moel oequp� _`
_us` hl mm̀ j ` kq� _r � M[ ol ^À� L` � Pol co[ j j ` � P[ vp� PNUCçM[ ol ^� � � � � ê� � � � Ã� mè oò
[ kcr h[ eò � _` � kl qò � ekq̀ os` kqel kÃ� m[ oa[ eq̀ j ` kq� [ hecku� pr o� h̀ � Nl r s` [ r � Ml _zh̀ � _`
Cus` hl mm̀ j ` kqÃ�kl r p�cr e_` � [ s` ^�^h[ oqu�_[ kp�^` qq̀ � j eppel k�Â�^` hh̀ �_` �^l kqoe] r ` oÃ� [ r u
^Àqup� _` � hÛ̀kp̀ j ] h̀ � _` � kl p� m[ oq̀ k[ eò pÃ� @� r k� M[ ol ^� mhr p� unr eq[ ] h̀ Ã� mhr p� _r o[ ] h̀ � ` q
mhr p�pl he_[ eò À

B` �o[ mml oq�quj l eck` �kl k� p̀ r h̀ j ` kq�_` p�oupr hq[ qp� l ] q̀ kr pÃ�j [ ep�[ r ppe�_` �h[ �al ô ` �_r
^l hh̀ ^qea�` q�_` �m[ oq̀ k[ oe[ qp�ò kl r s` hupÀ�Ih�[ �uqu�j [ onr u�m[ o�_` p�[ s[ k^u` p�q[ kce] h̀ pÃ�m[ o
r k` � j l ] ehep[ qel k� ò kal ô u` � pr o� h̀ � q̀ oo[ ekÃ� ` q� m[ o� r k` � sl hl kqu� ^l kpq[ kq̀ � _` � mh[ ^` o
hÛdr j [ ek�[ r �^Ö r o�_` �kl qò �j eppel kÀ

C[ kp� r k� j l k_` � l í � h̀ p� _uaep� p̀ � pr m̀ oml p̀ kq� ê� ^d[ kc` j ` kq� ^hej [ qenr ` Ã� ekuc[ hequp
m̀ opepq[ kq̀ p� ê� kl r p� [ sl kp� a[ eq� h̀ � ^dl eu� _` � hÛ̀kc[ c` j ` kqÀ� Dkc[ c` j ` kq� ` ks` op� h̀ p
q̀ ooeql eò pÃ� ` k� [ ^^l j m[ ck[ kq� _` p� oucel kpÃ� _` p� ^l j j r k` pÃ� _` p� gpl r o� ` q� _` p� xl k` p
sr hkuo[ ] h̀ p�_[ kp�h̀ r o�qo[ kpeqel k�s` op�h[ �oupehè k^` À�
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Dkc[ c` j ` kq�` ks` op�h̀ p�m̀ opl kk` pÃ�` k� j ` qq[ kq�hÛ[ ^^` kq�pr o�hÛek^hr pel k�_` �h[ � f̀ r k` pp̀ Ã
_` p�à j j ` p�` q�_` p�ml mr h[ qel kp�h̀ p�mhr p�sr hkuo[ ] h̀ pÀ��Dkc[ c` j ` kq�` ks` op�hÛekkl s[ qel kÃ
` k�_umhl v[ kq�_` p�pl hr qel kp�^l k^ozq̀ p�nr e� [ hhè kq� q̀ ^dkl hl cè Ã�_l kku` pÃ�m[ qoej l ek` � ` q
p[ sl eop� hl ^[ r uÀ� Dkc[ c` j ` kq� ` ks` op� h̀ � j l k_` Ã� ` k� [ mmr v[ kq� _` p� mh[ q̀ al oj ` p
_Ûu^d[ kc` � _` � pl hr qel kp� ` q� _Û̀umuoè k^` pÃ� ` q� ` k� j ` qq[ kq� ` k� s[ h̀ r o� hÛ̀umuoè k^` � _r
M[ ol ^�@�hÛu^d` hh̀ �ekq̀ ok[ qel k[ h̀

L` p� [ kku` p� @� s` keo� kl r p� [ mm̀ hh̀ kq� @� [ hh̀ o� mhr p� hl ekÃ� mhr p� seq̀ À� Dhh̀ p� ` uec` kq� _` � kl r p
[ r _[ ^` Ã� ekkl s[ qel kÃ� dr j ehequ� ` q� [ cehequÀ� M[ ep� ` hh̀ p� kl r p� l aaò kq� [ r ppe� r k` � l mml oqr kequ
o[ ò � Â� ^` hh̀ � _` � ] >qeoÃ� ` kp̀ j ] h̀ Ã� _` p� qo[ f̀ ^ql eò p� _` � _us` hl mm̀ j ` kq� nr e� k` � h[ epp̀ kq
so[ ej ` kq�m̀ opl kk` �_` �^ÀquÀ

@r � kl j � _r � PNUC� M[ ol ^Ã� f̀ � qè kp� @� ` umoej ` o� j [ � mol al k_` � co[ qeqr _` � @� ql r p� kl p
m[ oq̀ k[ eò p� í � ekpqeqr qel kk` hpÃ� aek[ k^è opÃ� q̀ ^dkenr ` p� ` q� ^l j j r k[ r q[ eò pÀ� M` ô e� ml r o
sl qò �^l kae[ k^` Ã�sl qò �sepel k�` q�sl qò �` kc[ c` j ` kqÀ�M` ô e�pr oql r q�_` �^l kqekr ` o�@�^ol eò Ã
[ s` ^�kl r pÃ�nr Ûr k�[ s` keo�j ` ehh̀ r o�` pq�kl k�p̀ r h̀ j ` kq�ml ppe] h̀ Ã�j [ ep�@�ml oqu` �_` �j [ ekÀ

Ih[ oe[ �B[ ok` s[ he
R̀ moup` kq[ kq̀ �Rupe_` kq̀ �_r �PNUC�[ r �M[ ol ^



C` mr ep� mhr p� _` � peu� _u^` kkè pÃ� h̀ � Pol co[ j j ` � _` p
N[ qel kp�Ukè p�ml r o�h̀ �_us` hl mm̀ j ` kq�¯PNUC°�` pq�r k
m[ oq̀ k[ eò �_` �^l kae[ k^` �_r �Rl v[ r j ` �_r �M[ ol ^�_[ kp
pl k�m[ ô l r op�s` op�r k�_us` hl mm̀ j ` kq�dr j [ ekÃ�ek^hr pea
` q� _r o[ ] h̀ À� ˜ � qo[ s` op� pl k� Ar ò [ r � m[ vpÃ� h̀ � PNUC
[ ^^l j m[ ck` � h̀ p� co[ k_` p� _vk[ j enr ` p� _`
qo[ kpal oj [ qel k� _r � m[ vp� ` k� j ` qq[ kq� p̀ p� ^[ m[ ^equp
q̀ ^dkenr ` pÃ�pl k�oup̀ [ r �_Ö̀um̀ oqep̀ �ekq̀ ok[ qel k[ h�` q�p[
moup̀ k^` � q̀ ooeql oe[ h̀ � [ r � p̀ osê ` �_` �h[ � j ep̀ � ` k�Ö r sò
_` p�moel oequp�k[ qel k[ h̀ pÀ�

L` �B[ _ò �_` �Bl l muo[ qel k�_` p�N[ qel kp�Ukè p�ml r o� h̀
Cus` hl mm̀ j ` kq�Cr o[ ] h̀ � ¯UNSCBE� � � � � ç� � � � °Ã�_l kq
_u^l r h̀ � h̀ � Cl ^r j ` kq� _` � mol co[ j j ` � m[ vp� ¯BPC°� _r
PNUC�M[ ol ^Ã�pÛekp̂ oeq�mh̀ ek` j ` kq�_[ kp� h̀ p� [ j ] eqel kp
_r � Nl r s` [ r � Ml _zh̀ � _` � Cus` hl mm̀ j ` kq� ¯NMC°� _r
Rl v[ r j ` Ã�h[ �Bl kpqeqr qel k�_` �� � � � �` q�h̀ p�` kc[ c` j ` kqp
ekq̀ ok[ qel k[ r u� _r � m[ vpÀ� L` � BPC� � � � � ç� � � � � qo[ _r eq
hÛ̀kc[ c` j ` kq� _r � PNUC� @� pl r q̀ keo� _` p� oual oj ` p
pqor ^qr o[ kq̀ p�` q�ek^hr pes` pÃ�` k�hè k�[ s` ^�h̀ p�O] f̀ ^qeap
_` � Cus` hl mm̀ j ` kq� Cr o[ ] h̀ � ¯OCC°Ã� ` k� Ö r so[ kq� @� h[
al ep�[ r �kes` [ r �k[ qel k[ h�` q�q̀ ooeql oe[ hÀ�
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Nl qò � sepel k� ò ml p̀ � pr o� r k� [ ^^l j m[ ck` j ` kq� pqo[ qucenr ` � _` p� ml heqenr ` p� mr ] henr ` p
ml r o Â�

ò kal ô ` o�h[ �oupehè k^` �pl ^el çu^l kl j enr ` �` q�` kseol kk` j ` kq[ h̀ �_r �m[ vp�Ä�
mol j l r sl eo�r k` �cl r s` ok[ k^` �ek^hr pes` Ã�unr eq[ ] h̀ �` q�al k_u` �pr o�h̀ p�_ol eqp�dr j [ ekpÄ�
[ ^^uhuò o�h[ �qo[ kpal oj [ qel k�s` oq̀ Ã�kr j uoenr ` �` q�pl he_[ eò �_` �hÛu^l kl j è �Ä�
` q�s` ehh̀ o�@�^` �nr ` �m̀ opl kk` �k` �pl eq�h[ eppu�ml r o�^l j mq̀ Ã�kl q[ j j ` kq�h̀ p�f̀ r k` pÃ�h̀ p
à j j ` pÃ� h̀ p� m̀ opl kk` p� ` k� peqr [ qel k� _` � d[ k_ê [ m� ` q� h̀ p� ml mr h[ qel kp� or o[ h̀ p� l r
j [ ocek[ hepu` pÀ�



�Ç�Å�Â�¼�Æ���Ã�Å�¼�Â�Å�¼�Ç���Æ���Æ�Ç�Å�È�¶�Ç�È�Å�´ �Á�Ç� �̧Æ
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L` �BPC�� � � � ç� � � � �ò ml p̀ �pr o�r k` �[ mmol ^d` �ekqucou` �` q
q̀ ooeql oe[ hepu` �sep[ kq�@�[ ^^uhuò o�h̀ p�qo[ kpeqel kp
u^l kl j enr ` pÃ�pl ^e[ h̀ p�` q�` kseol kk` j ` kq[ h̀ p�_r �M[ ol ^�@
qo[ s` op�qol ep�moel oequp�pqor ^qr o[ kq̀ pÀ

L` �PNUC� [ ^^l j m[ ck` � h̀ �M[ ol ^�_[ kp�p[ �qo[ kpeqel k� s` op
r k` � u^l kl j è � _r o[ ] h̀ � ` q� ek^hr pes` Ã� al k_u` � pr o
hÛekkl s[ qel kÃ� h̀ � kr j uoenr ` � ` q� hÛu^l kl j è � ^eô r h[ eò À� Ih
pl r qè kq� h̀ p� ml heqenr ` p� nr e� s[ hl oep̀ kq� h̀ p� ò ppl r ô ` p
k[ qr ò hh̀ pÃ� _us` hl mm̀ kq� h̀ p� uk` ocè p� ò kl r s` h[ ] h̀ p� ` q
a[ sl oep̀ kq� hÛ̀kqò mò k` r oe[ q� hl ^[ hÃ� ql r q� ` k� ^ou[ kq� _` p
` j mhl ep� _u^` kqp� ml r o� h̀ p� à j j ` pÃ� h̀ p� f̀ r k` p� ` q� h̀ p
ml mr h[ qel kp�sr hkuo[ ] h̀ pÀ

L` � PNUC� [ mmr è � h̀ � M[ ol ^� _[ kp� h̀ � ò kal ô ` j ` kq� _` � h[
cl r s` ok[ k^` � _uj l ^o[ qenr ` � ` q� _` p� ekpqeqr qel kpÃ� ` k
a[ sl oep[ kq�h[ �qo[ kpm[ ò k^` Ã�hÛµq[ q�_` �_ol eq�` q�h[ �nr [ hequ�_` p
p̀ osê ` p�mr ] hê pÀ� Ih�pl r qè kq�h[ � oucel k[ hep[ qel k� [ s[ k^u` Ã�h[
mh[ keaê [ qel k� m[ oqê em[ qes` � ` q� h̀ � _us` hl mm̀ j ` kq� _`
q̀ ooeql eò p� _r o[ ] h̀ p� ` q� oupehè kqpÃ� ql r q� ` k� mol j l r s[ kq� _` p
j u^[ kepj ` p� _` � aek[ k^` j ` kq� ` q� _` � ^l l o_ek[ qel k
ekkl s[ kqpÀ

L` � PNUC� Ö r sò � ml r o� r k` � pl ^euqu� mhr p� ek^hr pes` � ` q
pl he_[ eò � ` k� ò kal on[ kq� h[ � ^l dupel k� pl ^e[ h̀ Ã� hÛ[ ^^zp
unr eq[ ] h̀ � [ r u� p̀ osê ` p� _` � ] [ p̀ � ` q� hÛ[ r ql kl j ep[ qel k� _` p
f̀ r k` p� ` q� _` p� à j j ` pÀ� Ih� pl r qè kq� hÛu^l kl j è � pl ^e[ h̀ � ` q
pl he_[ eò Ã� h[ � mol q̀ ^qel k� pl ^e[ h̀ � ` q� h[ � ouekp̀ oqel k� _` p
m̀ opl kk` p� sr hkuo[ ] h̀ pÃ� [ aek� _` � mol j l r sl eo� r k
_us` hl mm̀ j ` kq� al k_u� pr o� h[ � _eckequÃ� hÛunr equ� ` q� h[
oupehè k^` À

To[ kpal oj [ qel k�u^l kl j enr ` �ek^hr pes` �` q
_r o[ ] ehequ

Fl r s` ok[ k^` Ã�oupehè k^` �` q�_us` hl mm̀ j ` kq
hl ^[ h

Ik^hr pel k�` q�mol q̀ ^qel k�pl ^e[ h̀



Uk` �[ mmol ^d` �ekqucou` �` q�ek^hr pes` �

Bl kal oj uj ` kq� @� pl k� j [ k_[ qÃ� h̀ � PNUC� M[ ol ^� [ _l mq̀ � r k` � [ mmol ^d` � ekqucou` Ã
j r hqe_ej ` kpel kk` hh̀ � ` q� q̀ ooeql oe[ hepu` À� Nl p� [ ^qel kp� pÛ[ mmr è kq� pr o� r k` � al oq̀
^[ m[ ^equ� _Ûekkl s[ qel k� L̄[ ] l o[ ql eò � _Û@̂^uhuo[ qel kÃ� _l kku` pÃ� kr j uoenr ` °Ã� r k`
[ k[ hvp̀ �al k_u` �pr o�h̀ p�mò r s` p� ūs[ hr [ qel kpÃ�_l kku` p�q̀ ooeql oe[ h̀ p�_up[ coucu` p°Ã
` q� r k` � h[ oc` � ej mhê [ qel k� _` p� [ ^q̀ r op� k[ qel k[ r uÃ� hl ^[ r uÃ� _` � h[ � pl ^euqu� ^eseh̀ Ã� _r
p̀ ^q̀ r o� moesuÃ� _` p� ekpqeqr qel kp� aek[ k^ezò p� ekq̀ ok[ qel k[ h̀ p� ` q� _` p� m[ oq̀ k[ eò p
q̀ ^dkenr ` pÀ�

LÛek^hr pel k� ` pq� [ r � ^Ö r o� _` � kl qò � _uj [ ô d` � Â� h̀ p� nr ` pqel kp� _` � c` kò Ã� _`
f̀ r k` pp̀ Ã�_` �d[ k_ê [ m�` q�_` �_es` opequ�pl kq�pvpquj [ qenr ` j ` kq�ekqucou` p�_[ kp�h[
^l k^` mqel kÃ�h[ �j ep̀ �` k�Ö r sò �` q�h̀ �pr ese�_` �kl p�mol f̀ qpÀ�

Uk�m[ oq̀ k[ oe[ q�pl he_` �` q�usl hr qea�

L` � PNUC� pÛ[ mmr è � pr o� r k` � ò h[ qel k� _` � ^l kae[ k^` � _` � hl kcr ` � _[ q̀ � [ s` ^� h̀
Fl r s` ok` j ` kq�_r �M[ ol ^Ã�^l kpl he_u` �m[ o�r k` �sl hl kqu�^l j j r k` �_Ûekkl s[ qel k�` q
_` � oupr hq[ qpÀ� B` qq̀ � ò h[ qel k� pÛuh[ oceq� @� _` � kl r s` [ r u� [ ^q̀ r opÃ� kl q[ j j ` kq� h̀ p
^l hh̀ ^qesequp� q̀ ooeql oe[ h̀ pÃ� h̀ p� r kes` opequpÃ� h̀ p� pq[ oqçr mpÃ� h̀ p� ^l l muo[ qes` pÃ� ` q� h̀ p
] [ ehh̀ r op� _` � al k_p� ekq̀ ok[ qel k[ r uÀ� L` � Ar ò [ r � m[ vp� pÛ̀kc[ c` � uc[ h̀ j ` kq� @
mol j l r sl eo�h[ �^l l muo[ qel k�Sr _çSr _Ã�` k�s[ hl oep[ kq�h̀ p�` umuoè k^` p�j [ ol ^[ ek` p�@
hÛu^d` hh̀ �oucel k[ h̀ �` q�^l kqek` kq[ h̀ À�

C[ kp� r k� ^l kq̀ uq̀ � _` � qo[ kpal oj [ qel kp� [ ^^uhuou` p� í � kr j uoenr ` Ã
` kseol kk` j ` kq[ h̀ Ã� pl ^e[ h̀ � í Ã� h̀ � PNUC� M[ ol ^� ` kq̀ k_� ò pq̀ o� r k� ^[ q[ hvp̀ r o� _`
pl hr qel kp�_r o[ ] h̀ pÃ�[ r �mhr p�mozp�_` p�q̀ ooeql eò p�` q�_` p�ml mr h[ qel kpÀ�Nl qò �j eppel k
ò pq̀ �ae_zh̀ �@�kl qò �` kc[ c` j ` kqÂ�[ ^^l j m[ ck` o�h̀ p�_vk[ j enr ` p�k[ qel k[ h̀ p�ml r o
^l kpqor eò �r k�[ s` keo�mhr p�fr pq̀ Ã�mhr p�s` oq�` q�mhr p�oupehè kq�ml r o�ql r q̀ p�` q�ql r pÀ�



�2�3�7���4�6�-�3�6�-�8�ˆ�7
�7�8�6�%�8�ˆ�+�-�5�9�)�7���)�2���%�' �8�-�3�2 

�Ç�Å�´ �Á�Æ�¹�Â�Å�À�´ �Ç�¼�Â�Á�����¶�Â�Á�Â�À�¼�Ä�È� �̧��¼�Á�¶�¿�È�Æ�¼�É� �̧��™���· �È�Å�´ �µ�¼�¿�¼�Ç�����­���É� �̧Å�Æ
�È�Á� �̧��¶�Å�Â�¼�Æ�Æ�´ �Á�¶� �̧��É� �̧Å�Ç� �̧Ÿ���Å���Æ�¼�¿�¼� �̧Á�Ç� �̧�� �̧Ç���Ã�Â�Å�Ç� �̧È�Æ� �̧��· �à�¼�Á�¶�¿�È�Æ�¼�Â�Á

L` � M[ ol ^� ml r opr eq� p[ � qo[ kpeqel k� s` op� r k� j l _zh̀ � _` � _us` hl mm̀ j ` kq� [ k^ou
_[ kp�h̀ p�moek^em̀ p�_` �_r o[ ] ehequÃ�_` �fr pqê ` �pl ^e[ h̀ �` q�_Ûekkl s[ qel k�q̀ ooeql oe[ h̀ À
Dk�� � � � Ã�h̀ �PNUC�M[ ol ^�[ �[ ^qes` j ` kq�^l kqoe] r u�@�^` qq̀ �qo[ f̀ ^ql eò �@�qo[ s` op
_` p� m[ oq̀ k[ oe[ qp� pl he_` pÃ� _` p� mol f̀ qp� ekqucoup� ` q� r k� [ ^^l j m[ ck` j ` kq
pqo[ qucenr ` �_` p�ml heqenr ` p�mr ] henr ` pÀ�



El oj ` o�[ r fl r o_Ûdr eÃ�ml r o�r k�[ s` keo�] [ pç̂ [ o] l k` �

Fo>^` � @� r k� m[ oq̀ k[ oe[ q� [ s` ^� hÛ@MDD� ` q� hÛ[ c` k^`
^l ou` kk` �KOIB@Ã�h̀ �PNUC�[ � ò kal ô u� h̀ p�^[ m[ ^equp
_` � mhr p� _` � � � � � [ ^q̀ r op� j [ ol ^[ ekp� _[ kp� h̀ p
_l j [ ek` p� ^hup� _` � hÛ̀aaê [ ^equ� uk` ocuqenr ` � @� qo[ s` op
r k` � al oj [ qel k� _` p� al oj [ q̀ r op� ¯Tl T°À� Dk� m[ o[ hhzh̀ Ã
�� �^[ _ò p� _̄l kq�� �à j j ` p°�l kq�uqu�al oj up�` k�Bl ou`
_r � Sr _� [ s[ kq� _` � m[ oq[ c` o� h̀ r op� [ ^nr ep� [ s` ^� h̀ p
ò moup̀ kq[ kqp� _` � � � m[ vp� [ aoê [ ekpÃ� ehhr pqo[ kq� h[
_vk[ j enr ` �Sr _çSr _�ml oqu` �m[ o�h̀ �M[ ol ^À

×B` qq̀ � ^l hh[ ] l o[ qel k� quj l eck` � _` � kl qò � sl hl kqu� ^l j j r k` � _Û[ ^^uhuò o� h[
qo[ kpeqel k� uk` ocuqenr ` Ã� ` k� j ep[ kq� pr o� h̀ � _us` hl mm̀ j ` kq� _` p� ^l j muq̀ k^` p
hl ^[ h̀ p� ` q� h̀ � m[ oq[ c` � _Û̀umuoè k^` p� ekq̀ ok[ qel k[ h̀ Ø� [ � pl r hecku� MÀ� Ml d[ j ` _
A` kv[ dv[ Ã� _eò ^q̀ r o� cukuo[ h� _` � hÛ@c` k^` � j [ ol ^[ ek` � ml r o� hÛDaaê [ ^equ
uk` ocuqenr ` �¯@MDD°�hl op�_` �h[ �^uouj l kè �_` �ò j ep̀ �_` p�^` oqeaê [ qpÀ�

C` � h̀ r o�^ÀquÃ�h̀ p� ] ukuaê e[ eò p�_` p�al oj [ qel kp� j ` qq̀ kq�` k� [ s[ kq�hÛej m[ ^q�^l k^ò q
_` �^` �mol f̀ qÀ�×B` qq̀ �` umuoè k^` �j Û[ �m̀ oj ep�_Û[ ^nr uoeo�_` p�l r qehp�mo[ qenr ` p�` q�r k`
sepel k� uh[ ocè � _` p� pl hr qel kp�ml ppe] h̀ pÀ�C` � ò ql r o� [ r �M[ ol ^Ã� fÛ[ e�mr � [ _[ mq̀ o� ^` p
^l kk[ epp[ k^` p�@�kl p�ou[ hequp�hl ^[ h̀ p� ` q� ^l kqoe] r ` o�@�_` p�mol f̀ qp�nr e� [ r ol kq� r k
ej m[ ^q�q[ kce] h̀ �pr o�kl qò �qo[ f̀ ^ql eò �uk` ocuqenr ` Ø�quj l eck` �Mj ` �N[ _[ �A` h̀ g] eo
hl op�_` �h[ �^uouj l kè �_` �^hÀqr ò �_` �mol f̀ qÃ�^[ _ò �j [ ol ^[ ek` �al oj u` �` k�Bl ou` �_r
Sr _À�



C` p�oucel kp�j è r u�moum[ ou` p�a[ ^` �[ r u�^dl ^p�^hej [ qenr ` p�

Dk�� � � � Ã�h̀ �PNUC�[ �pl r q̀ kr �h[ �mh[ keaê [ qel k�_` �hÛ[ _[ mq[ qel k�_[ kp�h̀ p�q̀ ooeql eò p�[ s` ^
h̀ � h[ k^` j ` kq� _` � qol ep� mh[ kp� oucel k[ r u� _Û[ _[ mq[ qel k� ¯Co>[ çT[ aeh[ h̀ qÃ� Sl r ppçM[ pp[ Ã
Ooè kq[ h°� ` q� h[ � aek[ hep[ qel k� _r � mh[ k� _Û[ _[ mq[ qel k� _` � M[ oo[ g` ^dçS[ aeÀ� Ippr p� _`
_e[ ckl pqê p�_` �sr hkuo[ ] ehequÃ�^` p�mh[ kp�_Û[ ^qel k�q̀ ooeql oe[ r u�^hej [ ql çoupehè kqp� l r qehh̀ kq
h̀ p�[ r ql oequp�hl ^[ h̀ p�a[ ^` �[ r u�[ hu[ p�^hej [ qenr ` p�` q�^l kqoe] r ` kq�[ r �ò kal ô ` j ` kq�_` �h[
oupehè k^` �_` p�ml mr h[ qel kp�h̀ p�mhr p�sr hkuo[ ] h̀ pÀ

×J` � m̀ r u� _eò � nr ` � h̀ � mol f̀ q� ¯Sl r q̀ keo� h̀ p� al k_` j ` kqp� _Ûr k`
mh[ keaê [ qel k� ` q� _Ûr k� aek[ k^` j ` kq� _r o[ ] h̀ p� _` � hÛ[ _[ mq[ qel k� [ r
M[ ol ^°� PN@çEVB� ek^[ ok` � mh̀ ek` j ` kq� h̀ � m[ oq̀ k[ oe[ q� pqo[ qucenr `
` kqò � h̀ � PNUC� ` q� h̀ � Cum[ oq̀ j ` kq� _r � Cus` hl mm̀ j ` kq� Cr o[ ] h̀
¯CCC°Ã� ` k� [ mmr e� [ r u� ` aal oqp� _r � Rl v[ r j ` � sep[ kq� ` k� m[ oqê r hè o� h̀
ò kal ô ` j ` kq� _` � h[ � oupehè k^` � ^hej [ qenr ` À� L[ � mh[ keaê [ qel k� _`
hÛ[ _[ mq[ qel k� [ r � kes` [ r � oucel k[ h� pÛekp̂ oeq� mh̀ ek` j ` kq� _[ kp� h[ � sepel k
u^h[ eou` � _` � S[ � M[ f̀ pqu� h̀ � Rl e� Ml d[ j j ` _� VIÃ� nr e� [ mm̀ hh̀ � @� r k`
kl r s` hh̀ �cukuo[ qel k�_` �mh[ kp�` q�_` �mol co[ j j ` p�_` �_us` hl mm̀ j ` kq
q̀ ooeql oe[ hÃ� ekquco[ kq� h̀ p� ej muo[ qeap� _r � ^hej [ qÃ� _` � h[ � _r o[ ] ehequ� ` q� _`
hÛek^hr pel k� ` q� a[ sl oep[ kq� [ ekpe� h[ � oucel k[ hep[ qel k� [ s[ k^u` � ` q� h[
s[ hl oep[ qel k� _` p� pmu^eaê equp� q̀ ooeql oe[ h̀ pÀ� @� j l k� p̀ kpÃ� ^` � mol f̀ q
^l kpqeqr ` �r k�h̀ sè o�m̀ oqek` kq�[ r �p̀ osê ` �_` �h[ �oucel k�ml r o�pqej r h̀ o�` q
ò kal ô ` o� h̀ � _us` hl mm̀ j ` kq� _r o[ ] h̀ � _[ kp� h[ � oucel k� Auke� M` hh[ hç
Kdukeao[ Ã� ` k� mh[ n[ kq� hÛ[ _[ mq[ qel k� [ r � BB� [ r � ^Ö r o� _` p� moel oequp
oucel k[ h̀ p� ` q� qo[ _r ep[ kq� [ ekpe� h̀ p� l oè kq[ qel kp� ol v[ h̀ p� ` k� [ ^qel kp
^l k^ozq̀ p� [ r � p̀ osê ` � _` p� ml mr h[ qel kp� ` q� _` p� u^l pvpqzj ` pÀØ� [
_u^h[ ou�MÀ�Nl o_ek` �ARINDÃ�Ceò ^q̀ r o�Rucel k[ h�_` �hÛDkseol kk` j ` kq
_` �Auke�M` hh[ h�Kdukeao[ À�

C` p�` kc[ c` j ` kqp�^hej [ qenr ` p�ekq̀ ok[ qel k[ r u�dl kl oup�

L` � PNUC� [ � [ ^^l j m[ cku� h̀ � M[ ol ^� _[ kp� h̀ � ò pm̀ ^q� _` � p̀ p� ` kc[ c` j ` kqp� _`
qo[ kpm[ ò k^` � ^hej [ qenr ` � [ r mozp� _` � h[ � BBNUBBÃ� @� qo[ s` op� h[ � moum[ o[ qel k� ` � h[
pl r j eppel k� _` � h[ � � �5� Bl j j r kê [ qel k� N[ qel k[ h̀ Ã� _r � �` o� R[ mml oq� Aè kk[ h� _`
To[ kpm[ ò k^` À�B` p�o[ mml oqp�^l kpqeqr ` kq�h[ �pl r ô ` � l aaê è hh̀ �_` p�_l kku` p�^hej [ qenr ` p
k[ qel k[ h̀ pÀ� P[ o[ hhzh̀ j ` kqÃ� h̀ � PNUC� [ � ^l kqoe] r u� @� hÛus[ hr [ qel k� _` p� mol cozp� ou[ hepup
_[ kp�h[ � j ep̀ �` k�Ö r sò �_` p�[ ^qel kp�_` �h[ �BCN�� À� Ã�` k�sr ` �_` �h[ �ousepel k�_` �h[ �BCN
� À� À�



ß � @s[ kq� hÖl muo[ qel k� _` � k` qql v[ c` Ã� h[ � peqr [ qel k� [ r � ml oq� _` � mŵ d` � _` � Sgdeo[ q� uq[ eq
^oeqenr ` À�Bd[ nr ` �fl r oÃ�kl r p�sl vel kp�_` p�j l kq[ ck` p�_` �aeh̀ qp�r pup�pÖ̀kq[ pp̀ o�pr o�h̀ p
nr [ ep�` q�_[ kp�hÖ̀[ r Ã�kr ep[ kq�co[ s` j ` kq�@�kl qò �` kseol kk` j ` kq�` q�@�kl p�j l v` kp�_`
pr ] pepq[ k^` À�LÖekq̀ os` kqel k�_` �k` qql v[ c` � [ � j [ onr u� r k�ql r ok[ kq� ` q�kl r p� [ sl kp�sr
r k` �[ j uhel o[ qel k�ej j u_e[ q̀ �_` �hÖuq[ q�_r �ml oqÀ�à�[ �_u^h[ ou�MÀ�Nl r oò _ek` �Dp[ hg[ keÃ
moupe_` kq�_` �h[ �^l l muo[ qes` �_` �mŵ d` �[ oqep[ k[ h̀ �_r �ml oq�Sgdeo[ qÀ�

AIOCIVDRSITµ� DT� CµVDLOPPDMDNT� Â� CDS� SOLUTIONS� @NBRµDS� C@NS� LDS
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L` �pl r qè k�@�h[ �moup̀ os[ qel k�_` �h[ �] el _es` opequ�pÛ̀pq�ò kal ô u�^` qq̀ �[ kku` �@�qo[ s` op�_` p
[ ^qel kp�^l k^ozq̀ pÂ�

Dk� � � � � Ã� h̀ �PNUC� [ � [ mmr vu� h̀ �h[ k^` j ` kq�_Ör k�ml oq̀ à r ehh̀ �_` �mol f̀ qp�_u_eup�@�h[
] el _es` opequÃ� ^` � nr e� [ � m̀ oj ep� [ r � M[ ol ^� _` � q̀ keo� pl k� ` kc[ c` j ` kq� ekq̀ ok[ qel k[ h� ` k
[ heck[ kq� p̀ p� l ] f̀ ^qeap� k[ qel k[ r u� [ s` ^� h̀ � ^[ _ò � j l k_e[ h� ml r o� h[ � ] el _es` opequ� ¯BMA°À
@ekpeÃ� � � � ^e] h̀ p� k[ qel k[ h̀ p� ` k� j [ qezò � _` � moup̀ os[ qel k� _` � h[ � ] el _es` opequ� l kq� uqu
d[ oj l kepu` p�[ s` ^�h̀ �BMAÀ
L` � Pol co[ j j ` � _` � Mê ol aek[ k^` j ` kqp� _r � EDMÃ� pl r q̀ kr � m[ o� h̀ � PNUCÃ� [ � [ mmr vu� �
mol f̀ qp� ^l j j r k[ r q[ eò p� j ` kup� m[ o� _` p� OSB� ml r o� ò kal ô ` o� h[ � oupehè k^` � _` p
u^l pvpqzj ` p�hl ^[ r uÀ
˜ �@h�Hl ^` ej [ Ã�� � � �d` ^q[ ò p�_` �xl k` �j [ oek` �mol qucu` �l kq�uqu�moup̀ osu` p�m[ o�_` p
q̀ ^dkenr ` p�_` �mŵ d` �_r o[ ] h̀ Ã�ej mhenr [ kq�[ ^qes` j ` kq�h̀ p�mŵ d` r op�hl ^[ r uÀ�
˜ � T[ aeh[ h̀ qÃ� h[ � mh[ kq[ qel k� _` � ^r j ek� pr o� � � � d[ � _` � q̀ oò p� _uco[ _u` p� [ � m̀ oj ep� _`
ò pq[ r ò o�h̀ p�pl hp�` q�cukuò o�_` p�ò s` kr p�ml r o�mozp�_` �� �� � � �m̀ opl kk` pÃ�_l kq�� � �
à j j ` pÀ�
˜ �R[ ] [ qçS[ huçKukeqo[ Ã�� � � �ql kk` p�_` �aeh̀ qp�_` �mŵ d` �[ ] [ k_l kkup�l kq�uqu�^l hh̀ ^qup
` q�ò ^v^hup�m[ o�_` p�ONF�` k�l ] f̀ qp�[ oqep[ k[ r uÃ�_[ kp�r k` �_uj [ ô d` �^eô r h[ eò �eku_eq̀ À�
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�´ �¶�Ç� �̧Æ

Dk�� � � � Ã�h̀ �PNUC�M[ ol ^�[ �^l kpl he_u�pl k�oÀh̀ �_` �^[ q[ hvp̀ r o�_Ûek^hr pel k�pl ^e[ h̀
` k� pl r q̀ k[ kq� h̀ p� ml heqenr ` p� mr ] henr ` pÃ� h̀ p� u^l pvpqzj ` p� q̀ ooeql oe[ r u� ` q� h̀ p
^l j j r k[ r qup� sr hkuo[ ] h̀ p� @� qo[ s` op� _` p� ekeqe[ qes` p� ^l k^ozq̀ p� a[ sl oep[ kq
hÛ[ r ql kl j ep[ qel kÃ� hÛ[ ^^zp� unr eq[ ] h̀ � [ r u� p̀ osê ` p� ` q� h[ � ^l dupel k� pl ^e[ h̀ À� B` q
` kc[ c` j ` kq� pÛekp̂ oeq� mh̀ ek` j ` kq� _[ kp� h[ � sepel k� _r � M[ ol ^� ml r o� r k� µq[ q� pl ^e[ h
ò kal ô uÃ�q̀ h�nr ` �mol j r �m[ o�h̀ �Nl r s` [ r �Ml _zh̀ �_` �Cus` hl mm̀ j ` kqÀ�

Dk�� � � � Ã�h̀ �PNUC�[ �ò kal ô u�hÛ[ ^^zp�[ r u�p̀ osê ` p�_` �] [ p̀ �` q�[ r u�j l v` kp�_` �pr ] pepq[ k^`
_r o[ ] h̀ p�ml r o�h̀ p�ml mr h[ qel kp�ses[ kq�_[ kp�h̀ p�xl k` p�` k^h[ su` pÀ�

˜ �qo[ s` op�h[ �oud[ ] eheq[ qel k�_` p�gpl r opÃ�_` p�ò s` kr p�_r o[ ] h̀ p� l kq�uqu�^ouup�` q�hÛ[ ^^zp
[ r u�p̀ osê ` p�` pp̀ kqè hp�[ �uqu�ò kal ô uÃ�[ j uhel o[ kq�[ ekpe�h̀ p�^l k_eqel kp�_` �sè �_` �� � � �
dl j j ` p�` q�� �� � � �à j j ` p�` k�� � � � À�
@r � kes` [ r � q̀ ooeql oe[ hÃ� h̀ � PNUC� [ � ^l kqoe] r u� @� h[ � mol j l qel k� _` � hÛu^l kl j è � pl ^e[ h̀ � ` q
pl he_[ eò �@�qo[ s` op�hÛ̀kp̀ j ] h̀ �_` � p̀ p�ekeqe[ qes` p� ¯POS� ` q�CDLIO°Ã� [ mml oq[ kq� r k� [ mmr e
_eò ^q�@�� � �^l l muo[ qes` pÃ�� � �ONF�` q�� � �PMD�hl ^[ h̀ pÀ
Fo>^` � [ r � mol f̀ q� CuLIOÃ� h̀ p� ^l l muo[ qes` p� [ oqep[ k[ h̀ p� l kq� sr � h̀ r o� mol _r ^qel k
[ r cj ` kq̀ o�_` �� � « Ã�` q�h̀ p�^l l muo[ qes` p�[ coê l h̀ p�_` �� «
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×C` mr ep�� � � � Ã�kl qò �m[ oq̀ k[ oe[ q�[ s` ^�h̀ �PNUC�[
_uj l kqou�nr Ûeks` pqeo�_[ kp�h̀ p�Kpl r o�` q�K[ p] [ dÃ
^Û̀pq�eks` pqeo�_[ kp�hÛ[ s` keo�_` p�^l j j r k[ r qup�nr e�v
ses` kqÀ�Phr p�_` �� � �� � � �d[ ] eq[ kqp�l kq�sr �h̀ r op
^l k_eqel kp�_` �sè �pÛ[ j uhel ò oÃ�_` p�` j mhl ep�l kq�uqu
^ouup�_[ kp�hÛr k` �_` p�oucel kp�h̀ p�mhr p�m[ r sò p�_r
M[ ol ^�` q�r k` �suoeq[ ] h̀ �_vk[ j enr ` �hl ^[ h̀ �pÛ̀pq
` k^h̀ k^du` �[ r ql r o�_` �h[ �moup̀ os[ qel k�_` �^`
m[ qoej l ek` �r kenr ` À�B` �mol co[ j j ` �kÛ̀pq�m[ p
p̀ r h̀ j ` kq�r k�^d[ kqè o�_` �oud[ ] eheq[ qel k�Ä�eh�` pq
_` s` kr �r k�h̀ sè o�_` �_us` hl mm̀ j ` kqÃ�_Ûek^hr pel k�` q
_Û̀pml eo�ml r o�_` p�q̀ ooeql eò p�hl kcq̀ j mp
j [ ocek[ hepupÀØ�Ceò ^q̀ r o�_r �mol co[ j j ` �_`
s[ hl oep[ qel k�_r o[ ] h̀ �_` p�Kpl r o�` q�K[ p] [ d�[ r
M[ ol ^

��

×J` �pr ep�qozp�p[ qepa[ eq�_` �hÖusl hr qel k�_` �kl qò �mol f̀ q
_` �^l l muo[ qel k�[ s` ^�h̀ �PNUCÀ�B` qq̀ �md[ p̀
[ ^qr ` hh̀ �kl r p�m̀ oj ` q�kl k�p̀ r h̀ j ` kq�_Öuq̀ k_ò
kl qò �mol co[ j j ` �@�hÖ̀kp̀ j ] h̀ �_` �h[ �Rucel kÃ�j [ ep
[ r ppe�_` �ò kal ô ` o�kl qò �m[ oq̀ k[ oe[ q�ml r o�_` p
mol f̀ qp�_` �_us` hl mm̀ j ` kq�hl ^[ h�mhr p�[ j ] eqè r uÀ
Dhh̀ �^l kqoe] r ` �@�h[ �^l kpl he_[ qel k�_` �kl p�` aal oqp
_[ kp�h[ �j l ] ehep[ qel k�_` �aek[ k^` j ` kqp�` uq̀ ok` p�` q�@
hÖ̀koê depp̀ j ` kq�_` �kl qò �^l l muo[ qel k�[ s` ^
hÛ@aoenr ` À�C` �mhr pÃ�^` qq̀ �md[ p̀ �l r sò �h[ �sl è �@
_Öej ml oq[ kqp�mol co[ j j ` p�^r hqr ò hp�` k�m[ oq̀ k[ oe[ q
[ s` ^�hÖUNDSBOÃ�^l j j ` �Öh̀ p�^d` j ekp�_r
P[ qoej l ek` Ö�` q�h[ �^h[ ppeaê [ qel k�_` �J` o[ _[ �_[ kp�h[
hepq̀ �_r �P[ qoej l ek` �k[ qel k[ hÛÛÃ�MÀ�Ml d[ j ` _�M] [ ogeÃ
_eò ^q̀ r o�_` �hÛ@c` k^` �_` �hOoè kq[ h�



QU@NC�INBLUSION�RIMD�@VDB�INNOV@TION

Dk� � � � � Ã� h̀ � PNUC� [ � ml r opr ese� h̀
_umhl è j ` kq� _r � Fò ` k� Fol t qd� Jl ] p
@̂^` h̀ o[ ql o� Pol co[ j j ` � ¯FFJ@P°Ã� nr e� [
[ ^^l j m[ cku� � � � PMD� _[ kp� p[ � mò j ezò
^l dl oq̀ Ã�_l kq�� � �« �_eoecu` p�m[ o�_` p�à j j ` p
` q� � � �« �m[ o�_` p� f̀ r k` pÃ�` k� j ` qq[ kq�hÛ[ ^^` kq
pr o� h[ � _r o[ ] ehequ� ` q� h[ � qo[ kpal oj [ qel k
kr j uoenr ` À� Fo>^` � @� _` p� m[ oq̀ k[ oe[ qp
pqor ^qr o[ kqpÃ�kl q[ j j ` kq� [ s` ^�T[ j t eĥ l j � ` q
hÛ@c` k^` � _` � Cus` hl mm̀ j ` kq� _r � Ceceq[ hÃ� h̀
mol co[ j j ` �[ �a[ ^ehequ�hÛ[ ^^zp�[ r �aek[ k^` j ` kq
s` oq�ml r o�^` p�` kqò moep̀ pÀ

Pl oqu� m[ o� r k� [ ^^l j m[ ck` j ` kq� ^l j ] ek[ kq
al oj [ qel kÃ� j ` kql o[ q� ` q� pr ese� ek_ese_r [ hepuÃ� h̀
mol co[ j j ` � [ � ` kò cepqou� _` p� oupr hq[ qp
mol ] [ kqp� Â� mhr p� _` � � � � « � _` p� PMD� _` � h[
mò j ezò � ^l dl oq̀ � l kq� mr � [ ^^u_` o� @� _` p
aek[ k^` j ` kqp� s` oqpÃ� quj l eck[ kq� _` � hÛej m[ ^q
^l k^ò q� _` � ^` qq̀ � ekeqe[ qes` � ` k� a[ s` r o� _`
hÛ̀kqò mò k` r oe[ q�_r o[ ] h̀ À

Dk� m[ o[ hhzh̀ Ã� h̀ � mol f̀ q� [ � j l ] ehepu� � � � f̀ r k` p
h̀ [ _` op� _[ kp� h̀ � ^[ _ò � _` � hÛekeqe[ qes`
Yl r qd� Sr pq[ ek[ ] eheqv�¯Y� S°Ã�nr e�l kq�

[ ^^l j m[ cku� h̀ p�PMD�ql r q� [ r �hl kc�_` � h̀ r o
m[ ô l r opÀ�

L` p� f̀ r k` p� j l ] ehepup� _[ kp� h̀ � ^[ _ò � _`
hÛekeqe[ qes` � Yl r qd� Sr pq[ ek[ ] eheqv� ¯Y� S°� l kq
j ep� ` k� s[ h̀ r o� h̀ r op� ^l kk[ epp[ k^` p� ` q
^l hh[ ] l ou�_eò ^q̀ j ` kq� [ s` ^� h̀ p� ` kqò moep̀ p
[ r ql r o�_` �h̀ r op�] ` pl ekp�pmu^eaenr ` p�[ aek�_`
^l k^ouqep̀ o�_` p�mol f̀ qp�s` oqp�` q�_r o[ ] h̀ pÀ�

L` p�PMD� l kq� [ ekpe� ] ukuaê eu�_` � hÛ[ mmr eÃ�_`
hÛ̀um̀ oqep̀ � ` q�_r �p[ sl eoça[ eò �_` �^` p� f̀ r k` p
q[ h̀ kqpÃ� nr e� l kq� [ mml oqu� _` p� ^l kqoe] r qel kp
^hup�` k� j [ qezò �_` � q̀ ^dkenr ` p�s` oq̀ p�ml r o
ou_r eò � hÛ̀j mò ekq̀ � ` kseol kk` j ` kq[ h̀ Ã
_Û̀kc[ c` j ` kq� ^esenr ` � ` q� u^l hl cenr ` � ml r o
ò kal ô ` o� hÛ[ k^o[ c` � q̀ ooeql oe[ hÃ� [ ekpe� nr ` � _`
^l j j r kê [ qel k� _Ûej m[ ^q� ml r o� s[ hl oep̀ o� h̀ p
ekeqe[ qes` p� ` q� j l ] ehep̀ o� h̀ p� m[ oqè p
mò k[ kq̀ pÀ�Dk�qo[ s[ ehh[ kq�[ r u�^Àqup�_` �PMD
eppr ` p� _` � _` r u� [ ^^uhuo[ q̀ r opÃ� ^` p� f̀ r k` p
h̀ [ _` op� l kq� _e[ ckl pqenr u� h̀ p� ] ` pl ekpÃ
al oj r hu� _` p� ò ^l j j [ k_[ qel kp� ^e] hu` p� ` q
^l ç_us` hl mmu� _` p� pl hr qel kp� [ _[ mqu` p� [ r u
_uaep�_` �h[ �_r o[ ] ehequÀ



ß� Fo>^` � [ r � mol co[ j j ` � FFJ@PÃ� kl r p
[ sl kp� mr � [ aaek` o� kl qò � [ mmol ^d` � ej m[ ^qÃ
` k� j ` pr o[ kq� kl p� ek_ê [ q̀ r op� q̀ hp� nr ` � h̀ p
uj eppel kp�_` �BO �̂usequ` p�` q�h̀ �kl j ] ò �_`
qo[ f̀ qp� ou[ hepupÀ� L` � mol co[ j j ` � kl r p� [
uc[ h̀ j ` kq� m̀ oj ep� _` � _us` hl mm̀ o� kl qò
pl hr qel k�_` �^l sl eqr o[ c` �_Û̀kqò moep̀ �` q�_`
ò kal ô ` o� kl qò � huceqej equ� ekpqeqr qel kk` hh̀
` k�q[ kq�nr Û[ ^q̀ r o�_` �h[ �j l ] ehequ�s` oq̀ À�à�
í �Hê d[ j �Zl r [ l r eÃ�^l çal k_[ q̀ r o�_` �Pem
Pem� Y[ hh[ dÃ� ] ukuaê e[ eò � _` � h[ � mò j ezò
^l dl oq̀ �_r �FFJ@PÀ

ß @� qo[ s` op� hÖekeqe[ qes` � Yl r qd� al o
Sr pq[ eke] heqvÃ�fÖ[ e�qo[ s[ ehhu�_` �mozp�[ s` ^�_` p
m̀ qeq̀ p� ` q� j l v` kk` p� ` kqò moep̀ pÃ� h̀ p
[ e_[ kq� @� sl eo� h[ � _r o[ ] ehequ� kl k� ^l j j ` � r k
a[ o_` [ r �pr mmhuj ` kq[ eò Ã�j [ ep�^l j j ` �r k`
suoeq[ ] h̀ � l mml oqr kequÀ� Nl r p� h̀ p� [ sl kp
` k^l r o[ cu` p�@�m̀ kp̀ o�[ r ç_` h@�_` p�mol aeqp
o[ me_` p� ` q� @� qol r s` o� _` p� j l v` kp� _`
^l kpqor eò � _` p� ` kqò moep̀ p� mhr p� s` oq̀ p� ` o
mhr p� ò pml kp[ ] h̀ p� ç� nr ` � ^` � pl eq� ` k
ou_r ep[ kq�h̀ p�_u^d` qpÃ�` k�u^l kl j ep[ kq�_`
hÖuk` ocè Ã� l r � ` k� ^d[ kc` [ kq� h̀ r o� j [ kezò
_Öl muò oÀ à� ç� Bd[ vj [ [ � A` k^degdÃ� f` r k`
h̀ [ _` o� _` � hÛekeqe[ qes` � Yl r qd� al o
Sr pq[ eke] heqvÀ��



L` �PNUC�[ �ml r opr ese�pl k�[ mmr e�[ r u�ml heqenr ` p�_Ûek^hr pel k�_` p�m̀ opl kk` p�` k�peqr [ qel k�_`
sr hkuo[ ] ehequ�pl ^e[ h̀ Ã�kl q[ j j ` kq�_[ kp�h̀ �^[ _ò �_r �mol f̀ q�_` �ßoupehè k^` �u^l kl j enr ` �_` p
à j j ` p� ò s` k[ kq̀ p� l r � à j j ` p�_` � ò s` k[ kqp�_uq̀ kr p�^l k_[ j kup� ` k�s` oqr �_` p�hl ep
_` �q̀ ool oepj ` �àÀ�

Uk�ql q[ h�_` �� � � �` ka[ kqp�[ �] ukuaê eu�_`
al r okeqr ò p� p̂ l h[ eò p� [ aek� _` � h̀ p
[ ^^l j m[ ck` o� ` q� _` � a[ ^eheq̀ o� h̀ r o
ò kqou` �p̂ l h[ eò À�

C` p� [ ^qel kp� _` � p̀ kpe] ehep[ qel k� ` q� _`
al oj [ qel k� _` � mpv^dl hl cr ` p� l kq� uqu
j ` ku` p� ml r o� c[ o[ kqeo� r k
[ ^^l j m[ ck` j ` kq� dr j [ ek� ` q� _eck` Ã
_[ kp� r k` � [ mmol ^d` � ^` kqou` � pr o� h̀ p
_ol eqpÀ�

Uk� ql q[ h� _` � � � � à j j ` p� [ � uqu
[ ^^l j m[ cku� _[ kp� h̀ r o� m[ ô l r op� _`
ouekp̀ oqel k� mol à ppel kk` hh̀ � @� qo[ s` op� r k
mol co[ j j ` � _` � al oj [ qel k� uh[ ] l ou� ` k
m[ oq̀ k[ oe[ q� [ s` ^� _` p� ^` kqò p� _`
al oj [ qel k�k[ qel k[ r u�` q�_` p�l oc[ kep[ qel kp
_` � h[ � pl ^euqu� ^eseh̀ À� B` � _epml peqea� [ � uqu
ò kal ô u� m[ o� r k� [ ^^l j m[ ck` j ` kq
mpv^dl pl ^e[ h� j ` ku� _` � j [ kezò
^l k^l j eq[ kq̀ Ã� p̀ hl k� r k` � [ mmol ^d`
ek_ese_r [ hepu` �[ ppr o[ kq�r k�pr ese�[ qq̀ kqea�` q
m̀ opl kk[ hepu�_` �^d[ nr ` �] ukuaê e[ eò À�

CDS�P@RBOURS�CÛDSPOIR�POUR�LDS�RDVDN@NTDS
DT�LDS�BOMMUN@UTµS�M@RFIN@LISµDS�

A[ def[ � ` pq� hÛr k` � _` p� ] ukuaê e[ eò p� _r � mol f̀ q� _` � ß� oupehè k^` � u^l kl j enr ` � _` p� à j j ` p
ò s` k[ kq̀ p� l r � à j j ` p� _` � ò s` k[ kqp�_uq̀ kr p� ^l k_[ j kup� ` k� s` oqr � _` p� hl ep� _`
q̀ ool oepj ` � àÀ�Dhh̀ � [ � pr ese� r k` � al oj [ qel k�mol à ppel kk` hh̀ � ` k� ^l r qr ò Ã�nr e� hr e� [ � l r s` oq� r k
j l k_` � _` � ml ppe] ehequp� Â� h[ � mol j ` pp̀ � _Ûr k` � [ r ql kl j è � u^l kl j enr ` � ` q� _Ûr k`
ouekquco[ qel k� _[ kp� h̀ � qeppr � pl ^e[ h� ` q� u^l kl j enr ` � _r � m[ vpÀ� Dk� ^l j mhuj ` kq� _` � ^` qq̀
al oj [ qel kÃ�A[ def[ � [ �uc[ h̀ j ` kq� ] ukuaê eu�_Ûr k� j ekeçal k_p� āl k_p�UK�_[ kp� h̀ �^[ _ò �_` �h[
^l hh[ ] l o[ qel k�[ s` ^�H` _[ v[ °�pl r p�al oj ` �_Ûunr em̀ j ` kqp�` pp̀ kqè hp�@�p[ �kl r s` hh̀ �[ ^qesequ�Â
_` p�j [ ^dek` p�@�^l r _ò À��

ÕB` �mol f̀ q�[ �kl k�p̀ r h̀ j ` kq�^d[ kcu�j [ �sè Ã�j [ ep
eh�[ � l aà oq�r k�kl r s` h�` pml eo�@�j [ �a[ j ehh̀ À�J` �m̀ r u
_upl oj [ ep� sl eo� r k� [ s` keo� l í � kl r p� sesl kp
_eck` j ` kq� co>^` � @� j ` p� ^ou[ qel kpÀ� J` � pl r d[ eq̀
nr ` � j l k� depql eò � ekpmeò � _Ö[ r qò p� à j j ` p� _[ kp
_` p� peqr [ qel kp� pej eh[ eò p� @� k` � f[ j [ ep� m̀ o_ò
` pml eoÀ�Ih�` pq�ml ppe] h̀ �_` �qepp̀ o�r k` �kl r s` hh̀ �ql eh̀
_` �sè Ã�m̀ r �ej ml oq̀ �h̀ p�_uaepÀÕ�ç�A[ def[ À�



Fo>^` �@�r k�m[ oq̀ k[ oe[ q�pqo[ qucenr ` �[ s` ^�hÛO] p̀ os[ ql eò �N[ qel k[ h�_r �Cus` hl mm̀ j ` kq
Hr j [ ek�¯ONCH°Ã�h̀ �PNUC�[ �^l kqoe] r u�@�h[ �� ` �md[ p̀ �_` �hÛ̀knr wq̀ �m[ k` h�[ r mozp�_`
� � � � � � � j uk[ c` p� j [ ol ^[ ekpÃ� al r okepp[ kq� _` p� _l kku` p� ^hup� ml r o� h̀ � pr ese� _` p
ml heqenr ` p�pl ^e[ h̀ p�` q�_` p�OCCÀ�

B` p�oupr hq[ qp�l kq�m̀ oj ep�_` �Â�
I_` kqeaè o�h̀ p�ml ^d` p�_` �sr hkuo[ ] ehequ�pl ^e[ h̀ �Ä�
@aaek` o�hÛl oè kq[ qel k�_` p�ml heqenr ` p�_Ûek^hr pel k�q̀ ooeql oe[ hepu` p�Ä�
Pol j l r sl eo�r k` �mh[ keaê [ qel k�p̀ kpe] h̀ �[ r u�ekuc[ hequp�_` �c` kò �` q�_Û[ ^^zpÀ�



L` � PNUC� ml r opr eq� p̀ p� ` aal oqpÃ� ` k
^l hh[ ] l o[ qel k� [ s` ^� h̀ � Mekepqzò � _`
hÛµ_r ^[ qel k� ` q� h[ � RMOÃ� ml r o
mol j l r sl eo�h̀ p�s[ h̀ r op�_` �ql huo[ k^` Ã
_` �^esepj ` �` q�_` �^eql v` kk` qu�[ r �p̀ ek
_r � j ehè r � p̂ l h[ eò �@�qo[ s` op� h̀ �mol f̀ q��
ß�@mmr e�@�h[ �mol j l qel k�_` p�s[ h̀ r op
_` � ql huo[ k^` Ã� _` � ^esepj ` � ` q� _`
^eql v` kk` qu� ` q� hr qq̀ � ^l kqò � h̀ p
^l j ml oq̀ j ` kqp� @� oepnr ` � ` k� j ehè r
p^l h[ eò �ê�@PT� B�àÀ�

P[ oj e� h̀ p� moek^em[ r u� oupr hq[ qp
` kò cepqoup�` k�� � � � Â�

Phr p�_` � � � � � uhzs` p�_` �mhr pè r op
oucel kp�_r �M[ ol ^�l kq�moep�m[ oq�[ r
al or j �oucel k[ h�@PT� BÃ�a[ sl oep[ kq
h[ � ^l j j r kê [ qel kÃ� h̀ � m[ oq[ c`
_Û̀umuoè k^` p�` q�hÛu^d[ kc` �` kqò
uq[ ] hepp̀ j ` kqp�p̂ l h[ eò pÀ�

L` p� Bl kp̀ ehp� _` � Vè � S^l h[ eò
¯BVS°� oucel k[ r u� p̀ � pl kq
al oq̀ j ` kq� j l ] ehepupÃ� [ s` ^� r k`
r keaê [ qel k� _` p� mol ^u_r ò p� _`
mh[ keaê [ qel k� ` q� _` � j ep̀ � ` k
Ö r sò Ã� [ hecku` p�pr o�h[ � à r ehh̀ �_`
ol r q̀ �_r �Mekepqzò À�
C` p� l r qehp� _e_[ ^qenr ` p� c̄r e_` pÃ
aê d` p� qduj [ qenr ` pÃ� coehh̀ p
al k^qel kk` hh̀ p°� l kq� uqu� uh[ ] l oup
` q� s[ he_up� ml r o� ò kal ô ` o� h[
al oj [ qel k� ` q� hÛ[ ^qel k� _` p
u_r ^[ q̀ r op�m[ eopÀ�
Uk� cr e_` � l muo[ qel kk` h� _` p
^l kp̀ ehp�_` p�uhzs` p�` pq�` k�^l r op
_` �aek[ hep[ qel kÃ�[ aek�_` �^l kpl he_` o
h[ � pqor ^qr o[ qel k� ` q� hÛ̀aaê [ ^equ� _`
^` p�ekpq[ k^` pÀ�
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Dk�� � � � Ã� h̀ �PNUC�M[ ol ^� [ �^l kpl he_u�pl k�oÀh̀ �_Û[ mmr e�pqo[ qucenr ` � [ r �Rl v[ r j `
_[ kp� h[ � ^l kpqor ^qel k� _Ûekpqeqr qel kp� mhr p� m̀ oal oj [ kq̀ p� ` q� l r s` oq̀ pÃ� _` � q̀ ooeql eò p
mhr p� oupehè kqp� ` q� _` � ^l j j r k[ r qup� j è r u� moum[ ou` p� a[ ^` � [ r u� _uaep� _r
_us` hl mm̀ j ` kq�_r o[ ] h̀ À�LÛ[ ^qel k�_r �Ar ò [ r �m[ vp�pÛ̀pq� [ oqê r hu` � [ r ql r o�_` �qol ep
moel oequp� Â� ò kal ô ` o� h[ � mh[ keaê [ qel k� ` q� h̀ � aek[ k^` j ` kq� mr ] hê pÃ� [ ^^l j m[ ck` o� h[
qo[ kpal oj [ qel k�_eceq[ h̀ �ek^hr pes` �` q�_us` hl mm̀ o�h̀ �h̀ [ _` opdem�q̀ ooeql oe[ h�` q�^eql v` kÀ

Uk` � cl r s` ok[ k^` � mr ] henr ` � j è r u
ekal oj u` �` q�mhr p�unr eq[ ] h̀

L` � PNUC� [ � [ ^^l j m[ cku� h̀ � M[ ol ^
_[ kp� h̀ � ò kal ô ` j ` kq� _` � h[
mh[ keaê [ qel k�mr ] henr ` �@�qo[ s` op�Â�

L` � _us` hl mm̀ j ` kq� _` � h[ � SCFp
Iks` pql o� M[ mÃ� e_` kqeae[ kq� � �
l mml oqr kequp� _Ûeks` pqepp̀ j ` kq
_r o[ ] h̀ � _[ kp� � � p̀ ^q̀ r op
moel oeq[ eò p�Ä�
LÛekqol _r ^qel k� _` � hÛuqenr ` q[ c`
] r _cuq[ eò �OCC�_[ kp�h̀ �pvpqzj `
k[ qel k[ h�_` �] r _cuqep[ qel k�Ä�
LÛ[ mmr e� [ r � j ekepqzò � _`
hÛµ^l kl j è �` q�_` p�Eek[ k^` p�_[ kp
h[ � moum[ o[ qel k� _` � hÛINEE� ¯B[ _ò
ekqucou� _` � aek[ k^` j ` kq
k[ qel k[ h°À�

BÛ̀pq�nr l e�hÛINEE�Ë�

Uk�INEE�¯ß Ikq̀ co[ q̀ _�N[ qel k[ h�Eek[ k^ekc
Eo[ j ` t l og àÃ� l r � ^[ _ò � k[ qel k[ h� ekqucou
_` �aek[ k^` j ` kq°Ã�` pq�r k�l r qeh�pqo[ qucenr `
^l knr �ml r o�[ e_` o�h̀ p�m[ vp�@�j l ] ehep̀ o�` q
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_` p� [ q̀ hè op� j r hqeç[ ^q̀ r op� nr e� l kq
m̀ oj ep� _` � al oj ` o� mhr p� _Ûr k`
^` kq[ ek` � _Ûuhr ï` p� ` q� _` � ^[ _ò p
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Mekepqzò � _` � h[ � Sl he_[ oequ� _` � h[ � È j j `
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hÛeks` pqepp̀ j ` kq� ò pml kp[ ] h̀ À� Nl r p� Ö r sol kp� ml r o� r k� j l k_` � _[ kp� h̀ nr ` h� h[
s[ hl oep[ qel k�_` p�m̀ opl kk` p�` q�_` �h[ �mh[ kzq̀ �s[ �_` �m[ eo�[ s` ^�h[ �mol pmuoequ�u^l kl j enr ` À
À

M[ ol ^�Nr j ` oê �Bhr pq̀ o�
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