
B@T@LYZINF �INNOV@TION�EOR�SUST@IN@ALD�CDVDLOPMDNT



@̂ gk l t h̀ _c ` j ` kqp

Fhl ] [ h�C` ` m�T` ^d�D̂ l pvpq̀ j pÂ�B[ q[ hvxekc�Ikkl s[ qel k�al o�Sr pq[ ek[ ] h̀ �C` s` hl mj ` kq�ep�[ �mol _r ^q�l a�qd` �UNCP
Fhl ] [ h�B` kqò �al o�T` ^dkl hl cvÃ�Ikkl s[ qel k� [ k_�Sr pq[ ek[ ] h̀ �C` s` hl mj ` kqÃ�] [ p̀ _�ek�Sekc[ ml ò À�Td` � ò ml oq�ep
[ r qdl ò _� ] v�W` efekc�Y` Ã�t eqd�cr e_[ k^` �aol j �Jl ` �Hl l m̀ o� [ k_� ò p̀ [ ô d�pr mml oq�aol j �Sl aè �@k_[ h� [ k_�Yl kc
Zdek�NcÀ

W` � ` uq̀ k_�pm̀ ^e[ h�qd[ kgp�ql � qd` � pq[ g` dl h_` op� [ k_�ekq̀ ò pq� col r mp�eksl hs` _�ek�_eaà ò kq�_` ` m� q̀ ^d� p̀ ^ql op
t l oh_t e_` Ã�t dl p̀ � ` um̀ oè k^` p� [ k_�ekpecdqp�d[ s` �cò [ qhv�` koê d` _�qdep� ò ml oqÀ�Or o�co[ qeqr _` �cl ` p�ql �Bhl sep
Eò eò � ¯UNBT@C°Ã� Sl kcfe[ � W` k� ¯R̀ p̀ [ ô d� Ikpqeqr q̀ � l a� Tpekcdr [ � Ukes` opeqv� ek� Sd` kxd` k°Ã� Heol pde� Ipdeg[ t [ Ã
¯Mekepqov� l a� D̂ l kl j vÃ� To[ _` � [ k_� Ik_r pqovÃ� Fl s` okj ` kq� l a� J[ m[ k°Ã� @kc` hl � Rl j [ p[ kq[ � ¯DS@CDçR[ j l k� Lhr hh
Ukes` opeqv°Ã�@h̀ f[ k_oek[ �V` k_ò hh� L̄l ^e�L[ ] p°Ã�J[ ^g�Sl �¯@»ST@R°Ã�M[ ckr p�M` h[ k_` o�¯C` ` mT` ^d�@hhe[ k^` °Ã�@c[ q[
Z] l ol t pg[ �[ k_�Re[ j �K[ kp[ o�¯Bl k^` mqel k�X°Ã�Hl r _[ �Fl r xxe�[ k_�Y` pj ek` �M[ kp[ o�¯Om̀ k�Sq[ oqr m°Ã�Lr r g�Dhè kp
¯Sekc[ ml ò �C` ` mçT` ^d�@hhe[ k^` °Ã�C[ se_�Tl d�¯NTUeqes` °Ã�A` kf[ j ek�T` ` �[ k_�Cl kcd[ e�W[ kc�¯N[ qel k[ h�Ukes` opeqv
l a� Sekc[ ml ò °Ã� S[ hed� ñ q̀ c` kÃ� @dj ` q� K` oej � N[ h] [ kqÃ� [ k_� ñ xg[ k� B[ k� ¯T` gkl m[ og� Ipq[ k] r h°Ã� J[ j è � Sl l k
¯N` uqUm°Ã� Xekve� Tl t � [ k_� J[ k[ v` � Bd` l kc� ¯H` hhl � Tl j l ool t � @pe[ � P[ ^eaê °Ã� K[ q̀ � H[ ^d� Īkq̀ h� Ickeq̀ °Ã� [ k_� qd`
UNCP�Fhl ] [ h�B` kqò �q̀ [ j �¯B[ hr j �H[ k_al oqdÃ�K` sek�S^dj e_qÃ�B[ oh[ �Fl j ` x�Aoel k` pÃ�Kd[ eor kkep[ �Y[ dv[ Ã�F[ ov
Bd` t Ã�[ k_�Eo[ k^` p̂ [ �Pr oê ` hhe°À

W` � qd[ kg� Le� W` k� Nc� al o� d` o� _` peck� [ k_� h[ vl r q� ` um̀ oqep̀ À� W` � [ hpl � [ mmò ^e[ q̀ � qd` � [ _j ekepqo[ qes` � pr mml oq
mol se_` _�] v�Hr opde_�K[ h[ k_[ ol s�[ k_�R̀ cek[ �Lel À

Sr cc` pq̀ _�^eq[ qel kÂ�
Fhl ] [ h� C` ` m� T` ^d� D̂ l pvpq̀ j pÂ� B[ q[ hvxekc� Ikkl s[ qel k� al o� Sr pq[ ek[ ] h̀ � C` s` hl mj ` kq� ¯Sekc[ ml ò Â� UNCP
Fhl ] [ h�B` kqò �al o�T` ^dkl hl cvÃ�Ikkl s[ qel k�[ k_�Sr pq[ ek[ ] h̀ �C` s` hl mj ` kqÃ�� � � � °

Td` �sè t p�` umò pp̀ _�ek�qdep�mr ] hê [ qel k�[ ò �qdl p̀ �l a�qd` �[ r qdl ōp°�[ k_�_l �kl q�k` ^` pp[ oehv�ò mò p̀ kq�qdl p̀ �l a
qd` �Ukeq̀ _�N[ qel kpÃ�ek^hr _ekc�UNCPÃ�l o�qd` eo�M` j ] ` o�Sq[ q̀ pÀ

Bl mvoecdq�� �UNCP�� � � � À�@hh�oecdqp�ò p` os` _À

UNCP� ep� qd` � h̀ [ _ekc� Ukeq̀ _� N[ qel kp� l oc[ kex[ qel k� aecdqekc� ql � ` k_� qd` � ekfr pqê ` � l a� ml s` oqvÃ� ek` nr [ heqvÃ� [ k_
^hej [ q̀ �^d[ kc` À�Wl ogekc�t eqd�l r o�] ol [ _�k` qt l og�l a�` um̀ oqp�[ k_�m[ oqk` op�ek�� � � �^l r kqoè pÃ�t ` �d` hm�k[ qel kp�ql
] r eh_�ekq̀ co[ q̀ _Ã�h[ pqekc�pl hr qel kp�al o�m̀ l mh̀ �[ k_�mh[ k` qÀ

L` [ ok�j l ò �[ q�r k_mÀl oc�l o�al hhl t �[ q�ª UNCPÀ
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C` ` m� q̀ ^d� ekkl s[ qel kpÃ� ol l q̀ _� ek� p̂ è kqeaê � [ _s[ k^` j ` kqp� [ k_� ` kcek` ` oekc� ] ò [ gqdol r cdpÃ� d[ s`
qd` � ml q̀ kqe[ h� ql � [ __ò pp� ^l j mh̀ u� chl ] [ h� ^d[ hh̀ kc` pí aol j � ^hej [ q̀ � ^d[ kc` � [ k_� al l _� p̀ ^r oeqv� ql
d` [ hqd^[ ò � [ k_� ^h̀ [ k� ` k` ocvÀ� C` ` m� q̀ ^d� mò p̀ kqp� k` t � l mml oqr keqè p� al o� ^l r kqoè p� hl l gekc� ql
[ _s[ k^` � mol cò pp� l k� qd` � Sr pq[ ek[ ] h̀ � C` s` hl mj ` kq� Fl [ hp� ¯SCFp°Ã� [ ^^` h̀ o[ q̀ � ek_r pqoe[ h
_` s` hl mj ` kqÃ�[ k_�pmr o�` ^l kl j ê �_es` opeaê [ qel kÀ

R̀ ^l ckexekc�eqp�ml q̀ kqe[ hÃ�^l r kqoè p�t l oh_t e_` �[ ò �ek^ò [ pekchv�eks` pqekc�ek�_` ` m�q̀ ^d�` ^l pvpq̀ j pÃ
ekq̀ co[ qekc� k[ qel k[ h� pqo[ q̀ cè pÃ� ar k_ekc� j ` ^d[ kepj pÃ� [ k_� ò cr h[ ql ov� ao[ j ` t l ogp� ql � al pq̀ o
ekkl s[ qel kÃ�m[ oqk` opdempÃ�[ k_�^l j j ` ô e[ hex[ qel kÀ�Hl t ` s` oÃ�qd` �_` s` hl mj ` kq�l a�_` ` m�q̀ ^d�ò j [ ekp
r k` s` kÃ� t eqd� j [ kv� ^l r kqoè p�a[ ^ekc� ^d[ hh̀ kc` p�ek� ] r eh_ekc�qd` � k` ^` pp[ ov� ò p̀ [ ô d� ekao[ pqor ^qr ò Ã
q[ h̀ kq�mem̀ hek` pÃ�[ k_�eks` pqj ` kq�k` qt l ogÀ�Tdep�mr ] hê [ qel k�mol se_` p�[ �chl ] [ h�l s` osè t �l a�_` ` m�q̀ ^d
` ^l pvpq̀ j pÃ� ` u[ j ekekc� g` v� ekeqe[ qes` pÃ� ml hê v� [ mmol [ ^d` pÃ� [ k_� ` ^l pvpq̀ j ç] r eh_ekc� ` aal oqp� [ ^ol pp
_eaà ò kq�^l r kqoè p�[ k_�ò cel kpÀ

Tdep� ò ml oq� _o[ t p� l k� [ ^[ _` j ê � ò p̀ [ ô dÃ� ek_r pqov� heq̀ o[ qr ò Ã� [ k_� ekç_` mqd� ekq̀ osè t p� t eqd
pq[ g` dl h_` opí ek^hr _ekc�ml hê vj [ g` opÃ�p̂ è kqepqpÃ�` kqò mò k` r opÃ�eks` pql opÃ�[ k_�` ^l pvpq̀ j �] r eh_` op
í ql � [ __ò pp� gkl t h̀ _c` � c[ mp� l k� dl t � _eaà ò kq� ` ^l kl j è pÃ� m[ oqê r h[ ohv� hl t ç[ k_� j e__h̀ çek^l j `
^l r kqoè pÃ� [ ò � pd[ mekc� qd` eo� _` ` m� q̀ ^d� ` ^l pvpq̀ j pÀ� R[ qd` o� qd[ k� mol se_ekc� [ � ^l j mò d` kpes`
l s` osè t � l a� [ hh�ekeqe[ qes` pÃ�qdep�mr ] hê [ qel k�decdhecdqp� ] ` pq�mo[ ^qê ` pÃ�^l hh[ ] l o[ qes` � j l _` hpÃ�[ k_�g` v
h̀ ppl kp�qd[ q� ^[ k� p̀ os` � [ p� ekpmeo[ qel k� al o�ml hê v� _` s` hl mj ` kq� [ k_� ` ^l pvpq̀ j � ] r eh_ekcÀ�Tdep� ` aal oq
[ heckp�t eqd�UNCPÛp�j eppel k�ql �pqò kcqd` k�qd` �ekkl s[ qel k�[ k_�q̀ ^dkl hl cê [ h�^[ m[ ] eheqè p�l a�hl t ç[ k_
j e__h̀ çek^l j ` �^l r kqoè pÃ�` kpr oekc�qd[ q�_` ` m�q̀ ^d�p̀ os` p�[ p�[ �^[ q[ hvpq�al o�pr pq[ ek[ ] h̀ �[ k_�ek^hr pes`
_` s` hl mj ` kqÃ�o[ qd` o�qd[ k�t e_` kekc�q̀ ^dkl hl cê [ h�_ese_` pÀ

C` pmeq̀ �qd` �col t ekc�j l j ` kqr j �ek�_` ` m�q̀ ^dÃ�p̀ s` o[ h�^d[ hh̀ kc` p�ò j [ ekÀ�@�g` v�eppr ` �ep�qd` �h[ ^g�l a
[ �r kes` op[ hhv�[ ^^` mq̀ _�_` aekeqel k�l a�_` ` m�q̀ ^dÀ�El o�` u[ j mh̀ Ã�q̀ ^dkl hl cè p�heg` �@I�[ ò �^[ q̀ cl oex` _�[ p
_` ` m�q̀ ^d�ek�pl j ` �pqr _è pÃ�t deh̀ �ek�l qd` opÃ�l khv�[ _s[ k^` _�al oj p�pr ^d�[ p�` umh[ ek[ ] h̀ �@I� p̄̀ ` �T[ ] h̀
�°� [ ò � ^l kpe_` ò _� t eqdek�qdep�_l j [ ekÀ�Sr ^d�ek^l kpepq̀ k^è p�^l j mhê [ q̀ � ^ol ppç̂ l r kqov�^l j m[ oepl kp
[ k_� [ � ^l d` pes` � chl ] [ h� k[ oo[ qes` À� @__eqel k[ hhvÃ� qd` � [ s[ eh[ ] eheqv� l a� ò h̀ s[ kq� _[ q[ � ò j [ ekp� hej eq̀ _Ã
m[ oqê r h[ ohv� ek� ` j ` ocekc� j [ og` qp� t d` ò � _` ` m� q̀ ^d� ` ^l pvpq̀ j p� [ ò � pqehh� _` s` hl mekcÀ� Td` � h[ ^g� l a
pq[ k_[ o_ex` _� chl ] [ h� [ k_� ò cel k[ h� pq[ qepqê p� l k� _` ` m� q̀ ^d� ar oqd` o� dek_` op� ` aal oqp� ql � j ` [ pr ò
mol cò ppÃ�] ` k^dj [ og�m̀ oal oj [ k^` Ã�[ k_�e_` kqeav�qò k_p�[ q�ekq̀ ok[ qel k[ h�[ k_�ò cel k[ h�h̀ s` hpÀ

C` ` m� q̀ ^d� ep� o[ me_hv� ` sl hsekcÃ� t eqd� [ _s[ k^` j ` kqp� ^l kqekr l r phv� ò pd[ mekc� ek_r pqoè p� [ k_
` ^l kl j è pÃ� l aà oekc� ] l qd� l mml oqr keqè p� [ k_� ^d[ hh̀ kc` p�al o� ^l r kqoè pÀ�H[ ok` ppekc�qd` �ml q̀ kqe[ h� l a
_` ` m�q̀ ^d�al o�pr pq[ ek[ ] h̀ �_` s` hl mj ` kq�l aq̀ k�ò nr eò p�cl s` okj ` kqp�ql �q[ g` �[ �t dl h̀ çl aç̀ ^l pvpq̀ j
[ mmol [ ^d�[ k_�q[ ehl o�ml hê è p�[ k_�eks` pqj ` kq�` aal oqp�ql �qd` eo�r kenr ` �pl ^el ç̀ ^l kl j ê �^l kq̀ uqpÀ�Td` ò
ep� kl � l k` çpex` çaeqpç[ hh� j l _` hí ` [ ^d� ^l r kqovÛp� pqo[ q̀ cv� t ehh� k` ` _� ql � [ heck� t eqd� k[ qel k[ h� moel oeqè pÃ
h̀ s` o[ c` � ` uepqekc� pqò kcqdpÃ� [ k_� [ __ò pp� hl ^[ h� ^l kpqo[ ekqp� t deh̀ � al pq̀ oekc� m[ oqk` opdemp� [ k_
gkl t h̀ _c` � ` u^d[ kc` À� @p� _` ` m� q̀ ^d� ^l kqekr ` p� ql � [ _s[ k^` Ã� sepel k[ ov� h̀ [ _` opdemÃ� pqo[ q̀ cê
eks` pqj ` kqpÃ� [ k_� ekq̀ ok[ qel k[ h� ^l l m̀ o[ qel k� t ehh� ] ` � ^oeqê [ h� ek� pd[ mekc� eqp� ol h̀ � [ p� [ � _oes` o� l a
pr pq[ ek[ ] h̀ �[ k_�ek^hr pes` �col t qdÀ�
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El o� qd` � mr oml p̀ p� l a� qdep� mr ] hê [ qel kÃ� _` ` m� q̀ ^d� ò à op� ql � [ _s[ k^` _� [ k_� l aq̀ k� _epor mqes`
q̀ ^dkl hl cè p� ol l q̀ _� ek� p̂ è kqeaê � _ep̂ l s` oè pÃ� ` kcek` ` oekc� ekkl s[ qel kpÃ� l o� peckeaê [ kq� ò p̀ [ ô d
] ò [ gqdol r cdp� ek� aè h_p� heg` � mdvpê pÃ� ^d` j epqovÃ� ] el hl cvÃ� [ k_� ^l j mr q̀ o� p̂ è k^` À� Ukheg` � j l ò
^l ks` kqel k[ h� q̀ ^dkl hl cvÃ� t dê d� qvmê [ hhv� al ^r p̀ p� l k� ] r pek` pp� j l _` h� ekkl s[ qel kÃ� r p̀ oçl oè kq̀ _
[ mmhê [ qel kpÃ� l o� ek^ò j ` kq[ h� ej mol s` j ` kqpÃ� _` ` m� q̀ ^d� [ ej p� ql � pl hs` � ^l j mh̀ u� ^d[ hh̀ kc` p� [ k_
r khl ^g�l mml oqr keqè p�t eqd�qd` �ml q̀ kqe[ h�ql �peckeaê [ kqhv�ej m[ ^q�ek_r pqoè pÃ�` ^l kl j è pÃ�[ k_�pl ^è qè pÀ
M[ kv� l a� ql _[ vÛp� ^l j j l k� q̀ ^dkl hl cè pí pr ^d� [ p� qd` � Fhl ] [ h� Pl peqel kekc� Svpq̀ j � ¯FPS°Ã� j RN@
s[ ^^ek` pÃ� heqder j çel k� ] [ qq̀ oè pÃ� l o� WeçEeí t ` ò � l k^` � ^l kpe_` ò _� _` ` m� q̀ ^dÀ� Tdep� mol cò ppel k
decdhecdqp�_` ` m� q̀ ^dÖp� ` s` oç̀ sl hsekc�k[ qr ò Â� t d[ q�ep� ò sl hr qel k[ ov�ql _[ v�^[ k� ] ` ^l j ` � j [ ekpqò [ j
ql j l ool t �[ p�qd` p̀ �q̀ ^dkl hl cè p�j [ qr ò Ã�p̂ [ h̀ Ã�[ k_�[ ^dè s` �t e_` pmò [ _�[ _l mqel kÀ

IIÀ�Wd[ q�ep�C` ` m�T` ^dË

�

K` v�Bd[ o[ ^q̀ oepqê p�l a�C` ` m�T` ^d

D[ ohvçpq[ c` � _` s` hl mj ` kqÂ� C` ` m� q̀ ^d� ekkl s[ qel kp� [ ò � l aq̀ k� ml peqel k` _� [ q� hl t ` o� T` ^dkl hl cv
R̀ [ _ek` pp�L` s` hp� ¯TRLp°LÄ� q̀ ^dkl hl cv� ò [ _ek` pp�ep� [ �pvpq̀ j [ qê � j ` qoê �ql � [ pp̀ pp�qd` � j [ qr oeqv� l a� [
q̀ ^dkl hl cvÀ�TRLp�o[ kc` �aol j �� �ql �� Ã�t eqd�� �ek_ê [ qekc�] [ pê �moek^emh̀ p�l ] p̀ os` _�[ k_�� �peckeavekc�ar hh
_` mhl vj ` kq�ek�l m̀ o[ qel k[ h�p̀ qqekcpÀ�@q�` [ ohv�pq[ c` p� r̄ pr [ hhv�TRLp�� �ql �� °Ã�q̀ ^dkl hl cè p�ò j [ ek�ek�qd`
` um̀ oej ` kq[ h� l o�mol ql qvm̀ �md[ p̀ Ã� ò nr eoekc�ar oqd` o�_` s` hl mj ` kqÃ�s[ he_[ qel kÃ� [ k_� q̀ pqekc�ql �mol s`
qd` eo�mo[ ^qê [ h�r qeheqv�[ k_�ò [ _ek` pp�al o�^l j j ` ô e[ hex[ qel kÀ

Hecd�ò p` [ ô d�[ k_�_` s` hl mj ` kq�¯R¦ C°�eks` pqj ` kqÂ�C` ` m�q̀ ^d�ò hè p�l k�pr ] pq[ kqe[ h�[ k_�hl kcçq̀ oj
eks` pqj ` kq� ek� R¦ CÃ� [ p� qd` p̀ � ekkl s[ qel kp� ò nr eò � ^l kqekr l r p� ` um̀ oej ` kq[ qel k� [ k_� ò aek` j ` kq� ql
s[ he_[ q̀ �qd` eo�à [ pe] eheqv�[ k_�` aà ^qes` k` ppÀ�C` ` m�q̀ ^d�s` kqr ò p�l aq̀ k�k[ sec[ q̀ �peckeaê [ kq�q̀ ^dkê [ h
[ k_�p̂ è kqeaê �r k^` oq[ ekqè p�] ` al ò �qd` eo�q̀ ^dkl hl cv�^[ k�] ` �^l j j ` ô e[ hex` _À�Tdep�decd�h̀ s` h�l a�R¦ C
^l j j eqj ` kq� ep� ^or ^e[ h� al o� mr pdekc� qd` � ] l r k_[ oè p� l a� t d[ q� ep� q̀ ^dkl hl cê [ hhv� ml ppe] h̀ Ã� ` kpr oekc
qd` p̀ �pl hr qel kp�[ ^dè s` �qd` �ò he[ ] eheqvÃ�p̂ [ h[ ] eheqvÃ�[ k_�ej m[ ^q�k` ^` pp[ ov�ql �[ __ò pp�^l j mh̀ u�chl ] [ h
^d[ hh̀ kc` pÀ

N` ` _� al o� m[ qè kq� ^[ meq[ hÂ� C` ` m� q̀ ^d� ekkl s[ qel kp� _` m̀ k_� l k� m[ qè kq� ^[ meq[ hí eks` pqj ` kqp� aol j
pq[ g` dl h_` op� t dl � [ ò �mò m[ ò _�ql � ` j ] o[ ^` �hl kcçq̀ oj �dl oexl kp� [ k_�_` h[ v` _� ò qr okpÀ�Tdep�qvm̀ � l a
ar k_ekc� pr mml oqp� qd` � ` uq̀ k_` _� _` s` hl mj ` kq� ^v^h̀ p� ^d[ o[ ^q̀ oepqê � l a� _` ` m� q̀ ^dÃ� t dê d� l aq̀ k
eksl hs` �decd�r maol kq�^l pqpÃ�h̀ kcqdv�R¦ C�md[ p̀ pÃ�[ k_�peckeaê [ kq�q̀ ^dkê [ h�r k^` oq[ ekqè pÀ�Wdeh̀ �` [ ohvç
pq[ c` �_` ` m�q̀ ^d�eks` pqj ` kqp�^[ oov�oepgpÃ�eks` pql op� [ ò �_o[ t k� ] v�qd` �ml q̀ kqe[ h�al o�hl kcçq̀ oj �s[ hr `
^ò [ qel k
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^ò [ qel kÃ� ek^hr _ekc� ] ò [ gqdol r cd� ekkl s[ qel kpÃ� pr pq[ ek[ ] h̀ � ej m[ ^qÃ� ^l j m̀ qeqes` � [ _s[ kq[ c` pÃ� [ k_
decdçcol t qd�j [ og` q�l mml oqr keqè pÀ

Ikq̀ hh̀ ^qr [ h� mol m̀ oqv� ¯IP°� _oes` kÂ� IP� mol q̀ ^qel k� ` kpr ò p� qd[ q� k` t � q̀ ^dkl hl cè p� ^[ k� ] `
^l j j ` ô e[ hex` _� t deh̀ � j [ ekq[ ekekc� [ � ^l j m̀ qeqes` � ` _c` À� P[ q̀ kqpÃ� qo[ _` � p̀ ^ò qpÃ� [ k_� mol moè q[ ov
gkl t h̀ _c` � mol se_` � h̀ c[ h� mol q̀ ^qel kpÃ� mò s` kqekc� r k[ r qdl oex` _� r p̀ � [ k_� ` k[ ] hekc� ^l j m[ kè p� ql
[ qqo[ ^q� eks` pqj ` kqpÀ� @� t ` hhç_` aek` _� IP� pqo[ q̀ cv� kl q� l khv� ` k^l r o[ c` p� ^l kqekr ` _� ò p̀ [ ô d� ] r q� [ hpl
pqò kcqd` kp� ^l hh[ ] l o[ qel k� ] ` qt ` ` k� mr ] hê � ` kqeqè pÃ� pq[ oqr mpÃ� eks` pql opÃ� ò p̀ [ ô d� ekpqeqr q̀ pÃ� [ k_
ek_r pqov�mh[ v` opÃ�^ò [ qekc�[ �m[ qdt [ v�al o�_` ` m�q̀ ^d�pl hr qel kp�ql �ò [ ^d�qd` �j [ og` qÀ

S` ^ql o[ h� ej m[ ^qÂ� C` ` m� q̀ ^d� ^l kqoe] r q̀ p� ql � [ _s[ k^` j ` kqp� [ ^ol pp� s[ oel r p� p̀ ^ql opÃ� ek^hr _ekc
d` [ hqd^[ ò Ã�j [ kr a[ ^qr oekcÃ�` k` ocvÃ�[ k_�qo[ kpml oq[ qel kÃ�[ j l kcpq�j [ kv�l qd` opÀ�Av�q[ ^ghekc�^l j mh̀ uÃ
h[ oc` çp̂ [ h̀ � ^d[ hh̀ kc` pÃ� qd` p̀ � q̀ ^dkl hl cè p� d[ s` � qd` � ml q̀ kqe[ h� ql � _oes` � ekkl s[ qel kÃ� ` kd[ k^`
` aaê è k^vÃ� [ k_� pr mml oq� qd` � _` s` hl mj ` kq� l a� k` t � ek_r pqoè pÀ� Td` eo� [ ] eheqv� ql � l mqej ex` � ` uepqekc
pvpq̀ j p�[ k_�ekqol _r ^` �kl s` h�pl hr qel kp�^[ k�h̀ [ _�ql �peckeaê [ kq�pdeaqp�ek�ek_r pqoe[ h�l m̀ o[ qel kpÃ�pd[ mekc
qd` �ar qr ò �l a�` ^l kl j ê �[ k_�pl ^e[ h�mol cò ppÀ� p̄̀ ` �T[ ] h̀ ��°

D̂ l pvpq̀ j � ^l hh[ ] l o[ qel kÂ� Td` � _` s` hl mj ` kq� [ k_� ^l j j ` ô e[ hex[ qel k� l a� _` ` m� q̀ ^d� qdoes` p� l k� qd`
^l hh̀ ^qes` � ` aal oqp� l a� [ � _es` op̀ � ` ^l pvpq̀ j � l a� pq[ g` dl h_` opÃ� ek^hr _ekc� cl s` okj ` kqpÃ� r kes` opeqè pÃ
ò p̀ [ ô d� ekpqeqr qel kpÃ�pq[ oqr mpÃ�^l oml o[ q̀ pÃ� [ k_�eks` pql opÀ�Tdep� ^l hh[ ] l o[ qes` � k` qt l og�mol se_` p�qd`
ò pl r ô ` pÃ� ` um̀ oqep̀ Ã� [ k_� ekao[ pqor ^qr ò � k` ` _` _� ql � kr oqr ò � [ k_� p̂ [ h̀ � _` ` m� q̀ ^d� ekkl s[ qel kpÀ� Av
al pq̀ oekc� gkl t h̀ _c` � ` u^d[ kc` Ã� [ heckekc� ek^` kqes` pÃ� [ k_� h̀ s` o[ cekc� ^l j mh̀ j ` kq[ ov� pqò kcqdpÃ
` ^l pvpq̀ j �^l hh[ ] l o[ qel k�[ ^^` h̀ o[ q̀ p�ekkl s[ qel k�[ k_�` kpr ò p�qd[ q�k` t �q̀ ^dkl hl cè p�^[ k�ò [ ^d�qd` eo
ar hh�ml q̀ kqe[ hÀ
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è
p

C
`

aek
eqel

k

Iq�
ò

à
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�lo�h̀
c[h�pvpq̀

j
p�t

d`ò
de__`k�]e[p̀

p�lo�`oolop�^ò
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`p�

la�
ekaloj

[qelkÀ�
Elo

`u[j
mh̀

Ã�
ek�

[rqlklj
lrp�

s`dê
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ò
pepq[k^`�

ql�
`kseolkj

`kq[h
pqò
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[h�pvpq̀
j

p�pr^d�[p�mh[kq�h̀
[s`pÃ

[kej
[h�

pgekpÃ�
[k_�

p̀
[pd`hhpÃ�

`k[]hekc
qd`�_`s`hlmj

`kq�la�decdçm̀
oaloj

[k^`Ã
prpq[ek[]h̀

Ã�[k_�[_[mqes`�j
[q̀

oe[hpÀ�A
v

h̀
s`o[cekc�

moek^emh̀
p�

aolj
�

]elhlcvÃ
]elj

ej
`qê
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ò
_r^`�

t
[q̀

o
^lkprj

mqelkÃ�[k_�`kd[k^`�^olm�ò
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[ò

[pÃ�
molj

lqekc
prpq[ek[]h̀

�
a[oj

ekcÀ�
M

lò
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ò

p̀
[ô
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Īk_rpqovÃ�
Ikkls[qelkÃ�

[k_
Ikao[pqor^qrò
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�[k_
ark^qelk�

la�
qd`�

drj
[k�

]o[ek�
[k_

k`oslrp�
pvpq̀

j
À�

Iq�
ekslhs`p�

_`peckekc
d[o_t

[ò
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lò
�`aaê
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Fhl ] [ h�` aal oqp�ql �[ ^dè s` �qd` �SCFp�[ ò �l aa�qo[ ^gÃ�t eqd�l khv�� � « �l a�q[ oc` qp�j ` q�l o�mol cò ppekc�[ p�l a
� � � � MÀ�C` ` m�q̀ ^d�d[ p�qd` �ml q̀ kqe[ h��ql �[ ^^` h̀ o[ q̀ �mol cò pp�] v�l aà oekc�pl hr qel kp�t d` ò �qo[ _eqel k[ h
[ mmol [ ^d` p�l aq̀ k�a[ hh�pdl oqÀ�R̀ p̀ [ ô d�pdl t p�qd[ q�� � « � l a�_` ` m�q̀ ^d�ekkl s[ qel kp�^l kqoe] r q̀ �ql � l k`
l o� j l ò � SCFpNÀ� El o� ` u[ j mh̀ Ã� ^` hhr hl p̀ ç] [ p̀ _� pr m̀ o[ ] pl o] ` kq� dv_ol c` hp� ¯S@Hp°OÃ� _` oes` _� aol j
pr pq[ ek[ ] h̀ �pl r ô ` pÃ�d` hm�[ __ò pp�t [ q̀ o�p̂ [ ô eqv�ek�[ oe_�ò cel kp�] v�[ ] pl o] ekc�j l epqr ò �aol j �dr j e_
[ eo� [ k_�pql oekc�r m�ql � �Ã� � � �qej ` p�qd` eo�_ov� t ` ecdq�ek� t [ q̀ oÀ�Tdep� j [ g` p�qd` j � [ �se[ ] h̀ �pl hr qel k�al o
ò pl r ô ` ç̂ l kpqo[ ek` _�` kseol kj ` kqpÀP

El o� hl t ç� [ k_� j e__h̀ çek^l j ` � ^l r kqoè pÃ� _` ` m� q̀ ^d� mò p̀ kqp� [ k� l mml oqr keqv� ql � ] vm[ pp� qo[ _eqel k[ h
col t qd� ^l kpqo[ ekqp�ek�ekao[ pqor ^qr ò Ã�ek_r pqoe[ hex[ qel kÃ� [ k_� p̀ osê ` � _` hes` ovÃ�pr mml oqekc�mol cò pp�ek
g` v�p̀ ^ql opÀ� p̄̀ ` �Al u��°�Av�al pq̀ oekc�q̀ ^dkl hl cvç_oes` k�ek_r pqoe[ h�col t qdÃ�_` ` m�q̀ ^d�^[ k�^l kqoe] r q̀
ql � j l ò � ò pehè kq� [ k_�_es` opeaè _� ` ^l kl j è pÀ� Ij ml oq[ kqhvÃ�hl t ç� [ k_� j e__h̀ çek^l j ` �k[ qel kp� [ ò � kl q
l khv�ò ^emè kqp�l a�_` ` m�q̀ ^d�ekkl s[ qel kí qd` v�[ ò �[ ^qes` �^l kqoe] r ql op�ek�pd[ mekc�eqp�qo[ f̀ ^ql ovÄ�pl j `
[ ò � [ j l kc�qd` �aeopq� j l s` op�ek�_` peckekc�k[ qel k[ h�_` ` m� q̀ ^d�ml hê è p� [ k_�ekeqe[ qes` p�ql �d[ ok` pp�eqp
ml q̀ kqe[ h�al o�` ^l kl j ê �_` s` hl mj ` kq�[ k_�pr pq[ ek[ ] eheqvÀ� p̄̀ ` �Al u�� °

C` pmeq̀ �eqp�ml q̀ kqe[ hÃ� p̀ s` o[ h� ] [ ooè op�^l kqekr ` �ql �hej eq�qd` � t e_` pmò [ _� [ _l mqel k� [ k_� p̂ [ h[ ] eheqv� l a
_` ` m� q̀ ^dÀ� M[ kv� ^l r kqoè p� a[ ^` � ar k_ekc� c[ mpÃ� m[ oqê r h[ ohv� al o� decdçoepgÃ� hl kcçq̀ oj � R¦ C� mol f̀ ^qpÀ
Lej eq̀ _�[ ^^` pp�ql �q̀ ^dkê [ h�` um̀ oqep̀ �ar oqd` o�^l kpqo[ ekp�qd` �[ ] eheqv�ql �_` s` hl m�[ k_�_` mhl v�_` ` m�q̀ ^d
pl hr qel kpÀ� R̀ cr h[ ql ov� r k^` oq[ ekqè pÃ� ek^hr _ekc� phl t � [ _[ mq[ qel k� l a� ml hê è p� ql � k` t � q̀ ^dkl hl cè pÃ
^ò [ q̀ � [ __eqel k[ h� ] [ ooè op� al o� ^l j j ` ô e[ hex[ qel kÀ� D̂ l pvpq̀ j � ao[ cj ` kq[ qel kÃ� t d` ò � ò p̀ [ ô dÃ
ek_r pqovÃ� [ k_� ^[ meq[ h� ò j [ ek�_ep̂ l kk` ^q̀ _Ã�hej eqp� l mml oqr keqè p�al o� p̂ [ hekc�_` ` m� q̀ ^d�ekkl s[ qel kpÀ
Weqdl r q�_` _ê [ q̀ _� ` aal oqp�ql � ] oe_c` �qd` p̀ �c[ mpÃ�_` ` m�q̀ ^dÛp�ej m[ ^q� t ehh� ò j [ ek�^l k^` kqo[ q̀ _�ek� [
à t �` ^l kl j è pÃ�` u[ ^` o] [ qekc�chl ] [ h�_epm[ oeqè pÀ

IIIÀ�Wdv�C` ` m�T` ^d
M[ qq̀ op�al o�Sr pq[ ek[ ] h̀
C` s` hl mj ` kq

� �
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R̀ [ hexekc�_` ` m� q̀ ^dÛp�ml q̀ kqe[ h�al o�pr pq[ ek[ ] h̀ � _` s` hl mj ` kq� ò nr eò p� ò j l sekc�pvpq̀ j ê � ] [ ooè op
[ k_�al pq̀ oekc� [ � chl ] [ hhv�ek^hr pes` � ` ^l pvpq̀ j À�@� t dl h̀ çl aç̀ ^l pvpq̀ j � [ mmol [ ^dí ] oekcekc�ql c` qd` o
cl s` okj ` kqpÃ� ek_r pqovÃ� [ ^[ _` j e[ Ã� [ k_� eks` pql opí ep� ` pp̀ kqe[ h� ql � ` kpr oekc� ` nr eq[ ] h̀ � [ ^^` pp� ql
ar k_ekcÃ� ` um̀ oqep̀ Ã� [ k_� j [ og` q� l mml oqr keqè pÀ� Tdep� ^[ hhp� al o� pqol kc` o� ekq̀ ok[ qel k[ h� ^l hh[ ] l o[ qel kÃ
ml hê v�[ heckj ` kqÃ�[ k_�eks` pqj ` kq�ek�hl ^[ h�^[ m[ ^eqvç] r eh_ekc�ql �` k[ ] h̀ �_` ` m�q̀ ^d�pl hr qel kp�ql � p̂ [ h̀
` aà ^qes` hvÀ� Av� ^ò [ qekc� [ k� ` kseol kj ` kq� t d` ò � _` ` m� q̀ ^d� ^[ k� ] ` � _` s` hl m̀ _Ã� _` mhl v` _Ã� [ k_
^l j j ` ô e[ hex` _� j l ò � ` nr eq[ ] hvÃ�^l r kqoè p�^[ k�d[ ok` pp�eqp�ml q̀ kqe[ h�ql �_oes` �pr pq[ ek[ ] h̀ � [ k_�hl kcç
q̀ oj �` ^l kl j ê �mol cò ppÀ

B[ p̀ �Sqr _v�� Â�@_s[ k^` j ` kqp�ek�Sl he_çSq[ q̀ �A[ qq̀ ov�T` ^dkl hl cv�[ k_�Td` eo�Ij m[ ^q�l k�Sr pq[ ek[ ] h̀

Dk` ocv

Td` � ×To[ ^gekc� SCF� Â� Td` � Dk` ocv� Pol cò pp� R̀ ml oq� � � � � Ø� r k_` op̂ l ò p� qd` � r oc` kq� k` ` _� al o

[ _s[ k^` j ` kqp� ql � [ ^dè s` � SCF� � í r kes` op[ h� [ ^^` pp� ql � pr pq[ ek[ ] h̀ � [ k_� j l _` ok� ` k` ocv� ] v� � � � � À

C` pmeq̀ � ò k` t [ ] h̀ � ` k` ocv� [ ^^l r kqekc�al o� �� À�« � l a�ql q[ h�^l kpr j mqel k�ek� � � � � Ã�eqp�_` mhl vj ` kq� j r pq

[ ^^` h̀ o[ q̀ Ã� ` pm̀ ^e[ hhv� ek� d` [ q� mol _r ^qel k� [ k_� qo[ kpml oqÀ� Td` � qo[ kpml oq� p̀ ^ql oÃ� d` [ sehv� ò he[ kq� l k� l ehÃ

^l kpqeqr q̀ p� k` [ ohv� � �« � l a� eqp� ` k` ocv� r p̀ � [ k_� l s` o� [ � qdeo_� l a�BO� � ` j eppel kp�aol j � ` k_çr p̀ � p̀ ^ql opÀ

To[ kpeqel kekc�ql � ] [ qq̀ ovç̀ h̀ ^qoê � [ k_�dv] oe_�s` dê h̀ p�^l r h_�ò _r ^` �BO� �` j eppel kp�] v� l s` o� � � � ] ehhel k

ql kp�] v�� � � � À

Leqder j çel k� ] [ qq̀ oè p� [ ò � t e_` hv� r p̀ _� ek� ^l kpr j ` o� ` h̀ ^qol kêp� [ k_� ` h̀ ^qoê � s` dê h̀ p� _r ` � ql � qd` eo

ò h[ qes` hv�hl t �^l pqÃ�decd�` aaê è k^vÃ�[ k_�t ` hhç̀ pq[ ] hepd` _�j [ kr a[ ^qr oekc�ekao[ pqor ^qr ò À�Hl t ` s` oÃ�qd` v

[ hpl �^l j ` �t eqd�^` oq[ ek�hej eq[ qel kpÃ�ek^hr _ekc�p[ à qv�^l k^` okp�ò h[ q̀ _�ql �ah[ j j [ ] eheqv�[ k_�^l kpqo[ ekqp�ek

` k` ocv�_` kpeqv�qd[ q�^[ k�ml p̀ �^d[ hh̀ kc` p�al o�h[ oc` oçp̂ [ h̀ �[ mmhê [ qel kpÀ

@p� [ � ml q̀ kqe[ h� [ hq̀ ok[ qes` Ã� pl he_çpq[ q̀ � ] [ qq̀ oè p� [ ò � ` j ` ocekc� [ p� [ � k` t � pl hr qel kÀ� Av� r pekc� pl he_

` h̀ ^qol hvq̀ pí pr ^d�[ p�^` o[ j êpÃ�pr har oÃ�l o�p̀ h̀ ker j í qd` p̀ �] [ qq̀ oè p�^[ k�peckeaê [ kqhv�ò _r ^` �qd` �oepg�l a

aeò � [ k_�qd` oj [ h�or k[ t [ vÀ� Ik� [ __eqel kÃ�qd` eo�^l ] [ hqç� [ k_�kêg` hçaò ` �^l j ml peqel k� j [ v�^l kqoe] r q̀ �ql � [

j l ò �pr pq[ ek[ ] h̀ �[ k_�h̀ pp�ò pl r ô ` çekq̀ kpes` �mol _r ^qel k�mol ^` ppÀ�Wdeh̀ �pqehh�ek�_` s` hl mj ` kq�[ k_�kl q

v` q� t e_` hv� ^l j j ` ô e[ hex` _Ã� pl he_çpq[ q̀ � ] [ qq̀ oè p� dl h_� qd` � ml q̀ kqe[ h� ql � ^l j mh̀ j ` kq� l o� ` s` kqr [ hhv

` kd[ k^` �` uepqekc�` k` ocv�pql o[ c` �pvpq̀ j p�ek�qd` �ar qr ò À

K` v�Ij mol s` j ` kqp�ek�Sl he_çSq[ q̀ �A[ qq̀ oè pÂ

Hecd` o�Dk` ocv�C` kpeqvÂ�Oaà oekc�r m�ql �� � � �Wd�gcÃ�pl he_çpq[ q̀ �] [ qq̀ oè p�mol se_` �r m�ql �aes` �qej ` p

qd` �` k` ocv�l a�^r oò kq�heqder j çel k�] [ qq̀ oè pÀ

A` qq̀ o�S[ à qvÂ�Nl kçah[ j j [ ] h̀ �[ k_�ar k^qel k[ h�` s` k�t d` k�_[ j [ c` _Ã�qd` v�ò nr eò �h̀ pp�^l l hekcÀ

Qr ê g` o�Bd[ ocekcÂ�B[ k�ò [ ^d�[ �ar hh�^d[ oc` �ek�[ mmol uej [ q̀ hv��� �ql ��� �j ekr q̀ pÀ

R` _r ^` _�W` ecdqÂ�Td` eo�_` peck�^[ k�ò _r ^` �t ` ecdq�] v�� � ç� � « Ã�ej mol sekc�` aaê è k^vÀ

Sl he_çpq[ q̀ �] [ qq̀ oè p�[ ò �` j ` ocekc�[ p�[ �ml q̀ kqe[ h�k` uq�pq̀ m�ek�` k` ocv�pql o[ c` �qd[ q�^l r h_�peckeaê [ kqhv

ekahr ` k^` � qd` � ar qr ò � l a� qo[ kpml oq[ qel kÀ� Weqd� ` h̀ ^qoê � s` dê h̀ p� ¯DVp°� mol f̀ ^q̀ _� ql � [ ^^l r kq� al o� �� « � l a

chl ] [ h

Al u� � Â� Tt l � ^[ p` � pqr _è p� l k� qd` � ml q̀ kqe[ h� l a� _` ` m� q̀ ^d� ql � [ __ò pp� chl ] [ h
_` s` hl mj ` kq�^d[ hh̀ kc` p



chl ] [ h�^[ o�p[ h̀ p�ek�� � � � Ã�ekkl s[ qel kp�ek�] [ qq̀ ov�q̀ ^dkl hl cv�[ ò �d` hmekc�ql �[ ^^` h̀ o[ q̀ �qd` �pdeaq�ql t [ o_

` h̀ ^qoê �j l ] eheqvÃ�ek^hr _ekc�` h̀ ^qoê �^[ op�[ k_�` ç] r p̀ pÀ�Wdeh̀ �pqehh�` j ` ocekcÃ�pl he_çpq[ q̀ �] [ qq̀ oè pí gkl t k

al o�qd` eo�p[ à qv�ej mol s` j ` kqp�[ k_�ml q̀ kqe[ h�al o�decd` o�` k` ocv�_` kpeqví [ ò �` um̀ ^q̀ _�ql �] ` �ekq̀ co[ q̀ _

ekql �^l j j ` ô e[ hhv�[ s[ eh[ ] h̀ �s` dê h̀ p�[ p�` [ ohv�[ p�� � � � À

Pr ] hê � qo[ kpml oq[ qel k� pvpq̀ j p� [ ò � [ hpl � ] ` cekkekc�ql � ` umhl ò � qd` � ekq̀ co[ qel k� l a� pl he_çpq[ q̀ � ] [ qq̀ oè pÃ

l aà oekc� l mml oqr keqè p� ql � ` kd[ k^` � qd` � pr pq[ ek[ ] eheqv� [ k_� ò pehè k^` � l a� r o] [ k� j l ] eheqvÀ� Tdep� pdeaq� ep

m[ oqê r h[ ohv�ò h̀ s[ kq�al o�hl t ç�[ k_�j e__h̀ çek^l j ` �^l r kqoè pÃ�t d` ò �qo[ kpml oq[ qel kçò h[ q̀ _�` j eppel kp�[ ò

oepekc�[ k_�qd` �[ _l mqel k�l a�DVp�d[ p�] ` ` k�phl t ` o�_r ` �ql �decd�r maol kq�^l pqp�[ k_�hej eq̀ _�ekao[ pqor ^qr ò À

Hl t ` s` oÃ�col t ekc�` se_` k^` �pr cc` pqp�qd[ q�qd` �hl kcçq̀ oj � ` ^l kl j êÃ� l m̀ o[ qel k[ hÃ� [ k_�` kseol kj ` kq[ h

] ` k` aeqp� l a� ` h̀ ^qoê � j l ] eheqv� ^[ k� l r qt ` ecd� ekeqe[ h� eks` pqj ` kqpÃ� pr mml oqekc� [ � j l ò � pr pq[ ek[ ] h̀ � [ k_

ek^hr pes` �qo[ kpeqel kÀ

B[ p̀ �Sqr _v�� Â�@__ò ppekc�Fhl ] [ h�W[ q̀ o�Bd[ hh̀ kc` p�t eqd�C` ` m�T` ^d

W[ q̀ o� ep� [ k� ` pp̀ kqe[ h� ò pl r ô ` Ã� ar k_[ j ` kq[ h� ql � dr j [ k� [ k_� ` ^l hl cê [ h� pr oses[ hÀ� @p� l a� � � � � Ã

[ mmol uej [ q̀ hv� � � ] ehhel k� m̀ l mh̀ Ã�moej [ oehv�ek�Sr ] çS[ d[ o[ k�@aoê [ Ã�h[ ^g� [ ^^` pp�ql � p[ à � _oekgekc� t [ q̀ oÀ

C` pmeq̀ � D[ oqdÖp� [ ] r k_[ kq� l ^` [ kpÃ� l khv� [ ] l r q� � À� « � l a� t [ q̀ o� ep� r p[ ] h̀ � [ p� aò pdt [ q̀ oÀ� Td`

ò m̀ ô r ppel kp� l a� t [ q̀ o� p̂ [ ô eqv� ` uq̀ k_� ] ` vl k_� dr j [ k� d` [ hqdÃ� ej m[ ^qekc� ] el _es` opeqv� [ k_� chl ] [ h

` ^l pvpq̀ j pÀ�Ik�� � �� Ã�ek[ _` nr [ q̀ �[ ^^` pp�ql �p[ à �t [ q̀ oÃ�p[ keq[ qel kÃ�[ k_�dvcè k` �¯W@SH°�p̀ osê ` p�h̀ _�ql

�À� � j ehhel k� _` [ qdp� [ k_� [ ^^l r kq̀ _� al o� � � � j ehhel k� _ep[ ] eheqvç[ _fr pq̀ _� heà � v` [ op� ¯C@LYp°� chl ] [ hhvÀ� Os` o

� � « � l a�chl ] [ h�t [ pq̀ t [ q̀ o�pqehh�ahl t p�r kqò [ q̀ _�ekql � t [ q̀ o�] l _è pÃ�` u[ ^` o] [ qekc�ml hhr qel k�[ k_�ar oqd` o

pqo[ ekekc� t [ q̀ o� nr [ heqvÀ� @coê r hqr ò Ã� [ � moej [ ov� pl r ô ` � l a� ek^l j ` � [ k_� al l _� p̀ ^r oeqv� al o� � � « � l a� qd`

t l oh_Öp�ml l oÃ�^l kpr j ` _�[ ] l r q�� � « �l a�chl ] [ h�aò pdt [ q̀ o�t eqd_o[ t [ hp�ek�� � � � Ã�mò _l j ek[ kqhv�ek�hl t ç

ek^l j ` �^l r kqoè pÀ

Sl j ` �C` ` m�T` ^d�Sl hr qel kp�al o�W[ q̀ o�Bd[ hh̀ kc` pÂ

Hv_ol m[ k` hpÂ�Hv_ol m[ k` hp�r p̀ �pl h[ o�` k` ocv�ql �` uqo[ ^q�^h̀ [ k�_oekgekc�t [ q̀ o�aol j �qd` �[ eoÃ�` s` k�ek�[ oe_

^l k_eqel kp� t eqd�dr j e_eqv� [ p�hl t � [ p� � « À�Td` p̀ �m[ k` hp� r p̀ � k[ kl pqor ^qr ò _� ^l j ml peq̀ � j [ q̀ oe[ hp�qd[ q

^l j ] ek` � pl he_� [ k_� henr e_� _` pê^[ kqpÖ� mol m̀ oqè pÀ� Om̀ o[ qekc� t eqdl r q� ` h̀ ^qoêeqvÃ� dv_ol m[ k` hp� [ ò

_` mhl v` _�ek�l s` o�� � �^l r kqoè pÃ�pr mmhvekc�` pp̀ kqe[ h�t [ q̀ o�ql �p̂ dl l hp�ek�M` uê l Ã�ò ar c` ` �^l j j r keqè p

ek�L` ] [ kl k�[ k_�Jl o_[ kÃ�[ k_�dr ooê [ k` çpqoêg` k�[ ò [ p�ek�Pr ` oql �Rê l À

Zt eqq̀ oel kê � M` j ] o[ k` � T` ^dkl hl cvÂ� C` peck` _� ql � q[ ^gh̀ � ek_r pqoe[ h� t [ pq̀ t [ q̀ o� ^l kq[ j ek[ kqpÃ

xt eqq̀ oel kê �ml hvj ` op�` aà ^qes` hv�ò m̀ h�cò [ p̀ Ã�l ehpÃ�[ k_�mol q̀ ekpÃ�mò s` kqekc�j ` j ] o[ k` �_` co[ _[ qel kÀ

Tdep� ekkl s[ qel k� ` k[ ] h̀ p� qd` � qò [ qj ` kq� l a� decdhv� ^l kq[ j ek[ q̀ _� t [ pq̀ t [ q̀ o� aol j � ek_r pqoè p� pr ^d� [ p

_[ eoè p�[ k_�md[ oj [ ^` r qê [ hpÃ�` kd[ k^ekc�t [ q̀ o�mr oeaê [ qel k�[ k_�pr pq[ ek[ ] eheqvÀ

Sr m̀ o[ ] pl o] ` kq� Hv_ol c` h� ¯S@H°Â� Ael _` co[ _[ ] h̀ � dv_ol c` hpÃ� _` s` hl m̀ _� aol j � pr pq[ ek[ ] h̀ � pl r ô ` p

pr ^d�[ p�pl vç] [ p̀ _�j [ q̀ oe[ hpÃ�^[ k�[ ] pl o] �qdl r p[ k_p�l a�qej ` p�qd` eo�t ` ecdq�ek�t [ q̀ oÃ�[ ^qekc�[ p�j eke[ qr ò

ò p̀ osl eop�ek�pl ehÀ�Av�ò q[ ekekc� j l epqr ò �al o�hl kc` o�m̀ oel _pÃ�qd` p̀ �dv_ol c` hp�ò _r ^` �eooec[ qel k�k` ` _pÃ

` kd[ k^` � ^ol m� ò pehè k^` � ek� [ oe_� ò cel kpÃ� [ k_� pr mml oq� al l _� p̀ ^r oeqv� ` aal oqp� ek� t [ q̀ oçp̂ [ ô `

^l j j r keqè pÀ

El o�j l ò �_` q[ ehp�[ k_�[ __eqel k[ h�^[ p̀ �pqr _è p�l k�dl t �_` ` m�q̀ ^d�ep�] ` ekc�[ mmhè _�ql �[ _s[ k^` �pr pq[ ek[ ] h̀ �_` s` hl mj ` kqÃ
sepeq�l r o�l kcl ekc�C` ` m�T` ^d�Ahl c�S̀ oè pÂ�dqqmpÂ��t t t Àr k_mÀl oc�ml hêvç̂ ` kqò �pekc[ ml ò �_` ` mçq̀ ^dç] hl cçp̀ oè p
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@� t ` hhçar k^qel kekc�_` ` m� q̀ ^d� ` ^l pvpq̀ j � ò nr eò p� j l ò � qd[ k� kl s` h� e_` [ pí eq� ^[ k� l khv�qdoes` � l k� [
k` qt l og� l a� pq[ g` dl h_` op� ql � ^ò [ q̀ � [ k� ` k[ ] hekc� ` kseol kj ` kq� [ k_� [ __ò pp� ^d[ hh̀ kc` pÀ� Tdep
` ^l pvpq̀ j �al oj p�qd` �al r k_[ qel k�qd[ q�ekq̀ co[ q̀ p�j r hqemh̀ �h[ v` op�l a�pr mml oq�ql �al pq̀ o�ekkl s[ qel k�[ k_
col t qdÀ� Fl s` okj ` kq� ` kqeqè p� [ ^q� [ p� pqo[ q̀ cê � ` k[ ] h̀ op� ] v� ej mh̀ j ` kqekc� pr mml oqes` � ml hê è pÃ
mol se_ekc�aek[ k^e[ h�ek^` kqes` p� t d` ò � à [ pe] h̀ Ã� [ k_�_` s` hl mekc�ekao[ pqor ^qr ò � ql � ^[ q[ hvx` �mol cò ppÀ
Ukes` opeqè p�[ k_�ò p̀ [ ô d�ekpqeqr qel kp�_oes` �[ _s[ k^` _�R¦ CÃ�a[ ^eheq[ q̀ �^l j j ` ô e[ hex[ qel kÃ�[ k_�kr oqr ò
q[ h̀ kq� mem̀ hek` pÀ� V` kqr ò � ^[ meq[ hepqp� [ k_� ] r pek` pp� [ kc` hp� pr mmhv� m[ qè kq� ^[ meq[ h� [ k_� mol se_`
pqo[ q̀ cê � ` um̀ oqep̀ Ã� t deh̀ � _` _ê [ q̀ _� ek^r ] [ ql op� [ k_� [ ^^` h̀ o[ ql op� _` hes` o� j ` kql opdemÃ� t l ogpm[ ^` Ã
[ k_�` [ ohvçpq[ c` �eks` pqj ` kq�q[ ehl ò _�ql �_` ` m�q̀ ^d�s` kqr ò pÀ

A` vl k_� qd` p̀ � ^l ò � [ ^ql opÃ� ^l oml o[ qel kpÃ� ekq̀ ok[ qel k[ h� l oc[ kex[ qel kpÃ� kl kçcl s` okj ` kq[ h
l oc[ kex[ qel kp�¯NFOp°Ã�[ k_� j ` _e[ � [ hpl �^l kqoe] r q̀ �ql � ` ^l pvpq̀ j �_` s` hl mj ` kqÀ�Bl oml o[ qel kp�mh[ v� [
g` v� ol h̀ � ek� pr mml oqekc� _` ` m� q̀ ^d� s` kqr ò p� ] v� a[ ^eheq[ qekc� ^l j j ` ô e[ h� mehl qpÃ� ^l ç_` s` hl mj ` kq
l mml oqr keqè pÃ�[ k_�pqo[ q̀ cê �m[ oqk` opdemp�qd[ q�[ ^^` h̀ o[ q̀ �j [ og` q�[ ^^` ppÀ�Ikq̀ ok[ qel k[ h�l oc[ kex[ qel kp
^l kqoe] r q̀ �] v�[ _sl ^[ qekc�al o�^ol ppç] l o_` o�^l hh[ ] l o[ qel k�[ k_�mol j l qekc�ek^hr pes` �ml hê è p�ql �` kpr ò
qd` �` nr eq[ ] h̀ �[ _l mqel k�l a�` j ` ocekc�q̀ ^dkl hl cè pÀ�NFOp�[ j mheav�qd` p̀ �` aal oqp�] v�_oesekc�[ _sl ^[ ^vÃ
^[ m[ ^eqv� ] r eh_ekcÃ� [ k_� al pq̀ oekc� m[ oqk` opdempÀ� M` [ kt deh̀ Ã� qd` � j ` _e[ � [ ^qp� [ p� [ � ^l kk` ^ql oÃ� o[ epekc
mr ] hê �[ t [ ò k` ppÃ�pd[ mekc�m̀ ô ` mqel kpÃ�[ k_�` _r ^[ qekc�[ r _è k^` p�[ ] l r q�qd` �ml q̀ kqe[ h�l a�_` ` m�q̀ ^d
pl hr qel kpÀ

IVÀ�C` ` m�T` ^d�D̂ l pvpq̀ j p
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�ql�prmmloq�_``m�q̀
^d�ekeqe[qes`p

ç�@
_lmq�k`t

�q̀
^dklhlcv�qdolrcd�mol^rò
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`�la�ekpmeo[qelk�alo�]elj
ej

ê
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C` ` m� q̀ ^d� ` ^l pvpq̀ j p� [ ol r k_� qd` � t l oh_� [ ò � pd[ m̀ _� ] v� qd` eo� s[ oè _� pl ^el ç̀ ^l kl j ê � ^l kq̀ uqpÃ
_` s` hl mj ` kq� moel oeqè pÃ� q̀ ^dkl hl cê [ h� ^[ m[ ] eheqè pÃ� [ k_� ml hê v� h[ k_p̂ [ m̀ pÀ� Sl j ` � ^l r kqoè p� d[ s`
` pq[ ] hepd` _� k[ qel k[ h� _` ` m� q̀ ^d� ` ^l pvpq̀ j p� t eqd� pr mml oqes` � ml hê è pÃ� pqol kc� q[ h̀ kq� mem̀ hek` pÃ� [ k_
_vk[ j ê �ekkl s[ qel k�k` qt l ogpÃ�t deh̀ �l qd` op�[ ò �pqehh�ek�qd` �k[ p̂ ` kq�pq[ c` pÀ��Tdep�p̀ ^qel k�` umhl ò p�qd`
_epqek^qes` � pqò kcqdpÃ� ] ` pq� mo[ ^qê ` pÃ� pd[ ò _� ^d[ hh̀ kc` pÃ� [ k_� ^l hh[ ] l o[ qes` � ml q̀ kqe[ h� l ] p̀ os` _
[ ^ol pp�chl ] [ h�_` ` m�q̀ ^d�` ^l pvpq̀ j pÀ

Td` � [ k[ hvpep� ^l kpe_` op� p̀ s` o[ h� qd` j ` p� t eqdek� eqp� ò cel k[ h� ` u[ j ek[ qel kÀ� Td` � T` ^dkl hl cê [ h
R̀ [ _ek` pp� [ k_� Ikkl s[ qel k� L[ k_p̂ [ m̀ � qd` j ` � [ pp̀ pp̀ p� ò cel k[ h� _epm[ oeqè p� ek� R¦ C� ekao[ pqor ^qr ò Ã
q[ h̀ kq� [ s[ eh[ ] eheqvÃ�[ k_� j [ og` q� j [ qr oeqví a[ ^ql op�qd[ q�ekahr ` k^` �qd` � [ _l mqel k� [ k_�^l j j ` ô e[ hex[ qel k
l a� _` ` m� q̀ ^dÀ� Td` � p̀ ^l k_� qd` j ` Ã� Pr ] hê ç@̂ [ _` j e[ çPoes[ q̀ � L[ k_p̂ [ m̀ Ã� ` u[ j ek` p� qd` � ol h̀ p� l a� ē°
mr ] hê � ekpqeqr qel kpÃ� t dê d� ^l kqoe] r q̀ � qdol r cd� cl s` okj ` kq� pr mml oqÃ� ml hê v� ao[ j ` t l ogpÃ� [ k_
ekao[ pqor ^qr ò �_` s` hl mj ` kqÄ� ēe°�[ ^[ _` j ê � [ k_�ò p̀ [ ô d�ekpqeqr qel kpÃ�t dê d�_oes` �p̂ è kqeaê �ò p̀ [ ô dÃ
q[ h̀ kq�_` s` hl mj ` kqÃ�[ k_�q̀ ^dkl hl cv�qo[ kpà oÄ�[ k_� ēee°�qd` �moes[ q̀ �p̀ ^ql oÃ�t dê d�al ^r p̀ p�l k�ek_r pqov
_vk[ j ê pÃ�eks` pqj ` kqpÃ�[ k_�^l j j ` ô e[ hex[ qel kÀ

Bl hh̀ ^qes` hvÃ�` u[ j ekekc�qd` p̀ �qd` j ` p�qdol r cd�[ �ò cel k[ h�h̀ kp�` k[ ] h̀ p�[ �kr [ k^` _�r k_` opq[ k_ekc�l a
qd` � chl ] [ h� _` ` m� q̀ ^d� h[ k_p̂ [ m̀ Ã� l aà oekc� ekpecdqp� ekql � pqor ^qr o[ h� pqò kcqdp� [ k_� l mml oqr keqè p� al o
^ol ppçh̀ [ okekc�[ k_�^l hh[ ] l o[ qel k�[ j l kc�_eaà ò kq�_` ` m�q̀ ^d�` ^l pvpq̀ j pÀ

VÀ�Fhl ] [ h�C` ` m�T` ^d
D̂ l pvpq̀ j pÂ�L[ k_p^[ m̀
[ k_�K` v�Tò k_p

� �

@pe[ �[ k_�qd` �P[ ^eaê

Td` �@pe[ çP[ ^eaê �ò cel k�^l j moep̀ p�_es` op̀ �[ k_�_vk[ j ê �ekkl s[ qel k�h[ k_p̂ [ m̀ pÃ�j [ og` _�] v�s[ ovekc
h̀ s` hp� l a� _` s` hl mj ` kq� [ k_� l mml oqr keqè pÀ� Hecdçek^l j ` � ^l r kqoè p� ek� qd` � ò cel k� ] ` k` aeq� aol j � t ` hhç
` pq[ ] hepd` _� ò p̀ [ ô d� ekpqeqr qel kpÃ� [ _s[ k^` _� ekao[ pqor ^qr ò Ã� [ k_� pqol kc� ekkl s[ qel k� k` qt l ogpÄ� t deh̀
hl t ç� [ k_� j e__h̀ çek^l j ` � ` ^l kl j è p� [ ò �ek^ò [ pekchv� ` kc[ cekc�ek�_` ` m� q̀ ^d�_` s` hl mj ` kqÃ�_oes` k
] v� col t ekc� [ j ] eqel kp� [ k_� ^[ m[ ^eqvç] r eh_ekc� ` aal oqpÀ� Tdep� _es` opeqv� ^[ k� al pq̀ o� ^l hh[ ] l o[ qel kÃ
gkl t h̀ _c` �` u^d[ kc` Ã�[ k_�qd` �^ol ppçml hhek[ qel k� l a�e_` [ p� [ ^ol pp�qd` � ò cel kÃ�^ò [ qekc� l mml oqr keqè p
al o�pd[ ò _�ekkl s[ qel k�[ k_�_` s` hl mj ` kqÀ
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T` ^dkl hl cê [ h�R` [ _ek` pp�[ k_�Ikkl s[ qel k�L[ k_p^[ m̀
Td` � @pe[ çP[ ^eaê � ò cel k� _` j l kpqo[ q̀ p� d` q̀ ol c` k` eqv� ek� eqp� ò [ _ek` pp� ql � [ _l mq� [ k_� ] ` k` aeq� aol j
aol kqè o� q̀ ^dkl hl cè pQÃ� [ p�decdhecdq̀ _� ] v� qd` �UNBT@C�T` ^dkl hl cv� [ k_� Ikkl s[ qel k� R̀ ml oq� � � � � RÀ
Hecdçek^l j ` � ^l r kqoè p� pr ^d� [ p� Sekc[ ml ò Ã� J[ m[ kÃ� [ k_� @r pqo[ he[ � d[ s` � _` s` hl m̀ _� [ _s[ k^` _
ekao[ pqor ^qr ò Ã�pqol kc�R¦ C�^[ m[ ] eheqè pÃ� [ k_�decd� h̀ s` hp� l a�ek_r pqoe[ h� ^[ m[ ^eqvÀ�Oqd` o� ` ^l kl j è p�ek
qd` � ò cel kÃ�ek^hr _ekc� Ik_e[ Ã�Vè qk[ j Ã� [ k_�Td[ eh[ k_Ã� [ ò � ` um[ k_ekc�qd` eo� q̀ ^dkl hl cê [ h� ^[ m[ ] eheqè p
qdol r cd� q[ oc` q̀ _� ml hê è p� [ k_� eks` pqj ` kqpÀ� El o� ` u[ j mh̀ Ã� Vè qk[ j � [ k_� Td[ eh[ k_� d[ s` � ` j ] o[ ^` _
ml hê è p� ql � [ qqo[ ^q� eks` pqj ` kq� ek� decdçq̀ ^d� j [ kr a[ ^qr oekcÀ� Hl t ` s` oÃ� qd` p̀ � ^l r kqoè p� l aq̀ k� a[ ^`
^d[ hh̀ kc` p� ò h[ q̀ _� ql � c[ mp� ek� _eceq[ h� ekao[ pqor ^qr ò Ã� r k` s` k� [ ^^` pp� ql � q̀ ^dkl hl cvÃ� [ k_� pgehhp
pdl oq[ c` pÀ

@̂^l o_ekc� ql � qd` � Fhl ] [ h� Ikkl s[ qel k� Ik_` u� ¯FII°� � � � � SÃ� p̀ s` o[ h� ` ^l kl j è p� ek� qd` � ò cel k� ` u^` h� ek
ekao[ pqor ^qr ò Ã� gkl t h̀ _c` � ^ò [ qel kÃ� [ k_� ] r pek` pp� pl mdepqê [ qel kÀ� Sekc[ ml ò � [ k_� Sl r qd� Kl ò [ Ã� al o
ekpq[ k^` Ã� d[ s` � pqol kc� ekkl s[ qel k� ^[ m[ ] eheqè pÃ� m[ q̀ kq� c` k` o[ qel kÃ� [ k_� [ _s[ k^` _� j [ kr a[ ^qr oekcÀ��
Sej eh[ ohvÃ� r mm̀ oçj e__h̀ çek^l j ` � ^l r kqoè p� heg` � Bdek[ � d[ s` � ] r ehq� [ � t ` hhçar k^qel kekc� ekkl s[ qel k
` ^l pvpq̀ j Ã� _` j l kpqo[ qekc� pqò kcqdp� ek� ò p̀ [ ô d� l r qmr qÃ� decdçq̀ ^d� ` uml oqpÃ� [ k_� j [ kr a[ ^qr oekc
^[ m[ ] eheqè pÀ� M` [ kt deh̀ Ã� Td[ eh[ k_� [ k_� M[ h[ vpe[ � ^l kqekr ` � ql � [ _s[ k^` � qd` eo� ekkl s[ qel k� ^[ m[ ] eheqè pÃ
_oes` k� ] v�cl s` okj ` kqçh̀ _�ekeqe[ qes` p�ql � [ qqo[ ^q�eks` pqj ` kq�ek�_` ` m� q̀ ^d� p̀ ^ql op� [ k_�al pq̀ o�mr ] hê ç
moes[ q̀ �^l hh[ ] l o[ qel kÀ

Ll t ` oçj e__h̀ çek^l j ` � ` ^l kl j è p�pr ^d� [ p� Ik_e[ � [ k_�Vè qk[ j �^l kqekr ` �ql �_` s` hl m�qd` eo�_` ` m�q̀ ^d
` ^l pvpq̀ j pÃ� pr mml oq̀ _� ] v� [ k� ` um[ k_ekc� pq[ oqr m� ` ^l pvpq̀ j � [ k_� ek^ò [ pekc� s` kqr ò � ^[ meq[ h
eks` pqj ` kqpÀ� Vè qk[ j Ã� al o� ` u[ j mh̀ Ã� d[ p� ` ude] eq̀ _� pqò kcqdp� ek� j [ kr a[ ^qr oekc� [ k_� d[ p� j [ _`
mol cò pp�ek� [ _l mqekc�_eceq[ h� [ k_� decdçq̀ ^d�pl hr qel kpÀ�Hl t ` s` oÃ�hl t ` oçek^l j ` � k[ qel kpÃ�m[ oqê r h[ ohv
qdl p̀ � ^h[ ppeaè _� [ p�L` [ pq�C` s` hl m̀ _�Bl r kqoè p� L̄CBp°� [ k_�Sj [ hh� Iph[ k_�C` s` hl mekc�Sq[ q̀ p� ¯SICS°Ã
a[ ^` � pqor ^qr o[ h� ] [ ooè op� qd[ q� dek_` o� qd` eo� m[ oqê em[ qel k� ek� qd` � chl ] [ h� _` ` m� q̀ ^d� ` ^l pvpq̀ j À� Td` p̀
^d[ hh̀ kc` p�ek^hr _` �hej eq̀ _�R¦ C�eks` pqj ` kqÃ�ek[ _` nr [ q̀ �ekao[ pqor ^qr ò Ã�[ k_�pgehhp�pdl oq[ c` pÃ�[ p�t ` hh
[ p� sr hk` o[ ] eheqv� ql � ^hej [ q̀ � ^d[ kc` Ã� c` l co[ mdê � epl h[ qel kÃ� [ k_� ^l kpqo[ ekqp� ek� [ ^^` ppekc� chl ] [ h
j [ og` qp�[ k_�aek[ k^ekc�j ` ^d[ kepj pÀ
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Pr ] hê ç@̂ [ _` j e[ çPoes[ q̀ �L[ k_p^[ m̀ �
M[ kv� ^l r kqoè p� ek� qd` � @pe[ çP[ ^eaê � ò cel k� d[ s` � _` j l kpqo[ q̀ _� pqol kc� cl s` okj ` kq[ h� pr mml oq� al o
_` ` m� q̀ ^d� p̀ ^ql opÃ� l aq̀ k� ekq̀ co[ qekc�eq�ekql � ] ol [ _` o� k[ qel k[ h� ` ^l kl j ê � pqo[ q̀ cè pÀ� Ik�Bdek[ Ã�_` ` m
q̀ ^d�ep�^` kqo[ h�ql �qd` �k[ qel kÛp�ekkl s[ qel kç_oes` k�_` s` hl mj ` kq�[ c` k_[ Ã�[ p�l r qhek` _�ek�qd` �� � qd�Ees` ç
Y` [ o� Ph[ kT� [ k_� qd` � L[ t � l k� qd` � Pol cò pp� l a� S^è k^` � [ k_� T` ^dkl hl cvLKÀ� @k� ekeqe[ qes` � h̀ _� ] v� qd`
Mekepqov�l a�Ik_r pqov�[ k_�Ikal oj [ qel k�T` ^dkl hl cvÃ�ek�^l hh[ ] l o[ qel k�t eqd�peu�l qd` o�j ekepqoè pÃ�decdhecdqp
×ar qr ò � ek_r pqoè pØLL� pr ^d� [ p� nr [ kqr j � ^l j mr qekcÃ� � F� k` qt l ogpÃ� pm[ ^` � q̀ ^dÃ� [ k_� [ _s[ k^` _
j [ q̀ oe[ hpÀ�Td` p̀ �p̀ ^ql op�[ ò �e_` kqeaè _�[ p�^oeqê [ h�ql �al pq̀ oekc�qd` �×k` t �nr [ heqv�mol _r ^qes` �al ô ` pØLMÃ
r k_` op̂ l oekc�Bdek[ Ûp�al ^r p�l k�_` ` m�q̀ ^d�[ p�[ �_oes` o�l a�` ^l kl j ê �[ k_�ek_r pqoe[ h�qo[ kpal oj [ qel kÀ

Sej eh[ ohvÃ�Td[ eh[ k_Ûp�C` ` mçT` ^d� R̀ cel k[ hep[ qel k�mol co[ j LN�al ^r p̀ p� l k� _` ^` kqo[ hexekc� q̀ ^d� col t qd
] v� ] r eh_ekc� ò cel k[ h� ekkl s[ qel k� dr ] p� qd[ q� pm̀ ^e[ hex` � ek� ] el q̀ ^dkl hl cvÃ� j ` _q̀ ^dÃ� [ k_� l qd` o� g` v
p̀ ^ql opÀ� Ik_e[ Ûp� Co[ aq� N[ qel k[ h� C` ` m� T` ^d� Sq[ oqr m� Pl hê v� ¯NCTSP°LO� [ ej p� ql � pr mml oq� _` ` m� q̀ ^d
pq[ oqr mpÃ� qd` ò ] v� pl he_eavekc� Ik_e[ Öp� aek[ k^e[ h� pq[ ] eheqv� [ k_� pqej r h[ qekc� qd` � qo[ kpeqel k� ql t [ o_p� [
gkl t h̀ _c` ç̂ ` kqoê � ` ^l kl j vÀ� p̄̀ ` � Al u� � °� Ik� Sekc[ ml ò Ã� qd` � cl s` okj ` kq� d[ p� q[ g` k� [ � h̀ [ _� ek
[ hq̀ ok[ qes` � mol q̀ ekp� ] v� ] ` ^l j ekc� qd` � aeopq� ^l r kqov� ql � [ mmol s` � h[ ] çcol t k� j ` [ q� al o� p[ h̀ Ã
_` j l kpqo[ qekc� qd` � ^l r kqovÛp� ` k[ ] hekc� ò cr h[ ql ov� ` kseol kj ` kq� [ k_� pr mml oq� al o� qd` � _` s` hl mj ` kq
[ k_�^l j j ` ô e[ hex[ qel k�l a�k` t �q̀ ^dkl hl cè pLPÀ

Td` � [ ^[ _` j ê �h[ k_p̂ [ m̀ �ep�ek^ò [ pekchv�ekq̀ co[ h�ql �qd` � ò cel kÛp�_` ` m�q̀ ^d�` ^l pvpq̀ j Ã�^l j ] ekekc
pm̀ ^e[ hex[ qel k�ek�ò p̀ [ ô d�aè h_p�t eqd�pr mml oqes` �j ` ^d[ kepj p�ql �] oe_c` �qd` �c[ m�] ` qt ` ` k�ekkl s[ qel k
[ k_� ^l j j ` ô e[ hex[ qel kÀ� El o� ` u[ j mh̀ Ã� J[ m[ k� dl pqp� p̀ s` o[ h� ò p̀ [ ô d� ekpqeqr qel kp� al ^r pekc� l k
nr [ kqr j � ò p̀ [ ô dÃ� ek^hr _ekc� qd` � N[ qel k[ h� Ikpqeqr q̀ p� al o� Qr [ kqr j � S^è k^` � [ k_� T` ^dkl hl cv� ¯QST°Ã
Ukes` opeqv�l a�Tl gvl Ã�[ k_�qd` �Ogek[ t [ �Ikpqeqr q̀ �l a�S^è k^` �[ k_�T` ^dkl hl cv�¯OIST°Ã�r k_` omekk` _�] v
qd` � ^l r kqovÛp� N[ qel k[ h� Qr [ kqr j � Sqo[ q̀ cvLQÀ� Pol co[ j p� heg` � J[ m[ kÛp� C` ` m� T` ^d� Sq[ oqr mp� Sr mml oq
Er k_LR� ar oqd` o� mol j l q̀ � ekq̀ ok[ qel k[ h� ^l hh[ ] l o[ qel k� ] v� ` k[ ] hekc� fl ekq� R¦ C� [ ^qeseqè p� ] ` qt ` ` k
J[ m[ k` p̀ �pq[ oqr mp�[ k_�al ò eck�m[ oqk` opÀ
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R̀ p̀ [ ô d�ekpqeqr qel kp� [ k_� r kes` opeqè p�heg` �Ukes` opeqe�M[ h[ v[ � ¯UM°� [ ò �al pq̀ oekc�ekkl s[ qel k�qdol r cd
ekeqe[ qes` p� heg` � qd` � UM� C` ` m� T` ^d� @̂ ^` h̀ o[ ql o� Pol co[ j j ` LSÃ� [ � pqor ^qr ò _� mol co[ j � _` peck` _� ql
qo[ kpeqel k� h[ ] ç] [ p̀ _� mol l açl aç̂ l k^` mq� ¯Pl B°� ò p̀ [ ô d� ekql � j [ og` qçò [ _v� mol ql qvm̀ pÀ� M[ ^nr [ oè
Ukes` opeqvÛp�C` ` mT` ^d� Ik^r ] [ ql oLT�ek�@r pqo[ he[ �pr mml oqp� ] el q̀ ^d�ekkl s[ qel k� ] v� ` nr emmekc�pq[ oqr mp
t eqd� ^` oqeaè _� h[ ] � pm[ ^` p� [ k_� pm̀ ^e[ hex` _� ql l hp� ql � l s` ô l j ` � ` [ ohvçpq[ c` � _` s` hl mj ` kq� dr o_h̀ pÃ
^l j j l khv�gkl t k� [ p�qd` �×s[ hh̀ v� l a�_` [ qdÀØ�Ml ò l s` oÃ�ekeqe[ qes` p�heg` �qd` �HKU�C` ` mT` ^d� � � � �aol j
qd` � Ukes` opeqv� l a� Hl kc� Kl kcMK� pml qhecdq� _` ` m� q̀ ^d� pq[ oqr mp� t eqd� decd� ml q̀ kqe[ h� [ k_� mol se_`
j ` kql opdemÃ�k` qt l ogekc�l mml oqr keqè pÃ�[ k_�ar k_ekc�pr mml oqÀ

Td` �moes[ q̀ �p̀ ^ql o�ep�[ �_vk[ j ê �al ô ` �mol m̀ hhekc�_` ` m�q̀ ^d�ekkl s[ qel kÃ�^d[ o[ ^q̀ oex` _�] v�pr ] pq[ kqe[ h
eks` pqj ` kqpÃ� pqo[ q̀ cê � m[ oqk` opdempÃ� [ k_� qd` � ` pq[ ] hepdj ` kq� l a� pm̀ ^e[ hex` _� ar k_pÀ� Td` � ò cel k� d[ p
p̀ ` k� [ � pr pq[ ek` _� oep̀ � ek� _` [ h� [ ^qeseqvÃ� ` s` k� [ j e_� chl ] [ h� j [ og` q� ^l oò ^qel kpÀ� Ik� � � � � Ã� _` ` m� q̀ ^d
[ ^^l r kq̀ _� al o� � �« � l a� q̀ ^d� _` [ h� s[ hr ` � ek� Bdek[ Ã� t eqd� peckeaê [ kq� [ ^qeseqv� ek� ] el q̀ ^dkl hl cvÃ
p̀ j ê l k_r ^ql opÃ� [ k_� k` t � j [ q̀ oe[ hpÀ� M` [ kt deh̀ Ã� Sl r qd` [ pq� @pe[ � ^l kqekr ` p� ql � [ qqo[ ^q� col t ekc
eks` pqj ` kq� ekq̀ ò pqÃ� m[ oqê r h[ ohv� ek� ` j ` ocekc� [ ò [ p� heg` � [ _s[ k^` _� j [ kr a[ ^qr oekcÃ� j ` _q̀ ^dÃ� [ k_
[ coeq̀ ^dMLÀ� Ik� Td[ eh[ k_Ã� [ � ^l hh[ ] l o[ qel k� ] ` qt ` ` k� [ � hl ^[ h� ^l oml o[ q̀ � ekkl s[ qel k� aeoj � [ k_� [ � al ò eck
eks` pqj ` kq�mh[ qal oj �d[ p�h̀ _�ql �qd` �` pq[ ] hepdj ` kq�l a�[ �ô� � �j ehhel k�s` kqr ò �^[ meq[ h�ar k_�qd[ q�[ ej p�ql
eks` pq�ek�` [ ohvçpq[ c` �_` ` m�q̀ ^d�pq[ oqr mp�[ ^ol pp�@pe[ MMÀ�Ik�Ik_e[ Ã�ekeqe[ qes` p�heg` �qd` �Ad[ o[ q�Ikkl s[ qel k
Er k_�mol se_` �pm̀ ^e[ hex` _�ar k_ekc�qd[ q�al ^r p̀ p�l k�IPç_oes` k�_` ` mçq̀ ^d�pl hr qel kpMNÀ�¯S` ` �Iks` pqj ` kq
[ k_�Er k_ekc�S` ^qel k°

@aoê [

@aoê [ Ûp� _` ` m� q̀ ^d� ` ^l pvpq̀ j � ep� o[ me_hv� ` sl hsekcÃ� t eqd� ^l r kqoè p� l a� _es` op̀ � ^l kq̀ uqp� d[ ok` ppekc
ekkl s[ qel k� qdol r cd� s[ oel r p� [ mmol [ ^d` pÀ� C` pmeq̀ � ^d[ hh̀ kc` p� pr ^d� [ p� ekao[ pqor ^qr ò � _` aê eqpÃ� q[ h̀ kq
pdl oq[ c` pÃ�[ k_�hej eq̀ _�ar k_ekcÃ�@aoê [ Ûp�_` ` m�q̀ ^d�h[ k_p̂ [ m̀ �ep�c[ ekekc�j l j ` kqr j Ã�m[ oqê r h[ ohv�ek
g` v� p̀ ^ql op� heg` � ^hej [ q̀ � q̀ ^dÃ� [ coeq̀ ^dÃ� [ k_� j ` _q̀ ^dÀ� Td` � ò cel kÛp� vl r qd� _` j l co[ mdê Ã� col t ekc
` kqò mò k` r oe[ h� ` ^l pvpq̀ j pÃ� [ k_� ` um[ k_ekc� _eceq[ h� ekao[ pqor ^qr ò � mol se_` � [ � al r k_[ qel k� al o
ekkl s[ qel kÀ� @__eqel k[ hhvÃ� qd` � ek^ò [ pekc� ` j md[ pep� l k� ^ol ppç] l o_` o� ^l hh[ ] l o[ qel k� pqò kcqd` kp
l mml oqr keqè p� al o� _` ` m� q̀ ^d� pl hr qel kp� q[ ehl ò _� ql � [ __ò pp� hl ^[ h� ^d[ hh̀ kc` p� [ k_� _oes` � pr pq[ ek[ ] h̀
col t qdÀ
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���›���K�D�9�J�7�: �$���(�&�(�)�$���5�F�D�I�O�P�M�P�H�Z���B�O�E���J�O�O�P�W�B�U�J�P�O���S�F�Q�P�S�U���� �� �� ���������P�Q�F�O�J�O�H���H�S�F�F�O���X�J�O�E�P�X�T�������U�F�D�I�O�P�M�P�H�J�D�B�M���P�Q�Q�P�S�U�V�O�J�U�J�F�T���G�P�S���B���M�P�X��
�D�B�S�C�P�O���X�P�S�M�E����� �̂j�j�f�i�0�%�%�Z�_�]�_�j�W�b�b�_�X�h�W�h�o�$�k�d�$�e�h�]�%�h�[�Y�e�h�Z�%�*�&�&�-�.�+�'�5�l�3�f�Z�\
���œ���M�?�F�E�$���(�&�(�*�$���( �M�P�C�B�M���*�O�O�P�W�B�U�J�P�O���*�O�E�F�Y���� �� �� �����6�O�M�P�D�L�J�O�H���U�I�F���1�S�P�N�J�T�F���P�G���4�P�D�J�B�M���( ���&�O�U�S�F�Q�S�F�O�F�V�S�T�I�J�Q����� �̂j�j�f�i�0�%�%�m�m�m�$�m�_�f�e�$�_�d�j�%�m�[�X�#
�f�k�X�b�_�Y�W�j�_�e�d�i�%�]�b�e�X�W�b�#�_�d�d�e�l�W�j�_�e�d�#�_�d�Z�[�n�#�(�&�(�*�%�W�i�i�[�j�i�%�,�-�-�(�/�%�(�&�&�&�� �(�&�=�b�e�X�W�b�� �(�&�?�d�d�e�l�W�j�_�e�d�� �(�&�?�d�Z�[�n�� �(�&�(�&�(�*�U�M�;�8�)�b�_�j�[�$�f�Z�\
���•���7�\�h�_�Y�W�d���K�d�_�e�d�$���(�&�(�*�$���"�H�F�O�E�B���� �� �� �������5�I�F���"�G�S�J�D�B���8�F���8�B�O�U����� �̂j�j�f�i�0�%�%�W�k�$�_�d�j�%�[�d�%�W�]�[�d�Z�W�(�&�,�)�%�e�l�[�h�l�_�[�m
���ž���8�h�W�_�d�$���(�&�(�*�$���$�B�Q�U�V�S�F�T���B�O�E���) �J�H�I�M�J�H�I�U�T���G�S�P�N���� �6�H�B�O�E�B�%�F�F�Q�U�F�D�I�4�V�N�N�J�U�� �� �� �����%�B�Z��������� �̂j�j�f�i�0�%�%�m�m�m�$�b�_�d�a�[�Z�_�d�$�Y�e�c�%�f�e�i�j�i�%�X�h�W�_�d�#
�e�i�j�U�k�]�W�d�Z�W�Z�[�[�f�j�[�Y� �̂i�k�c�c�_�j�(�&�(�*�#�k�]�W�d�Z�W�#�e�f�[�d�i�j�W�h�j�k�f�#�W�Y�j�_�l�_�j�o�#�-�(�*�-�'�.�'�&�-�*�.�,�/�*�+�,�.�/�,�#�_�#�W�P�5
�k�j�c�U�i�e�k�h�Y�[�3�i� �̂W�h�[�� �k�j�c�U�c�[�Z�_�k�c�3�c�[�c�X�[�h�U�Z�[�i�a�j�e�f

T` ^dkl hl cê [ h�R` [ _ek` pp�[ k_�Ikkl s[ qel k�L[ k_p^[ m̀
@aoê [ �a[ ^` p�^d[ hh̀ kc` p�ek�q̀ ^dkl hl cê [ h�mò m[ ò _k` ppÃ�[ p�decdhecdq̀ _�ek�qd` �UNBT@C�T` ^dkl hl cv
[ k_� Ikkl s[ qel k� R̀ ml oq� � � � � MOÀ� M[ kv� ^l r kqoè p� d[ s` � hej eq̀ _� ^[ m[ ^eqv� ql � [ _l mq� [ k_� p̂ [ h̀ � aol kqè o
q̀ ^dkl hl cè p� heg` � @I� [ k_� ] el q̀ ^dkl hl cv� _r ` � ql � ekpr aaê è kq� ekao[ pqor ^qr ò Ã� hl t � R¦ C� eks` pqj ` kqÃ
^l kk` ^qeseqv�c[ mpÃ�[ k_�hej eq̀ _�_eceq[ h�heq̀ o[ ^vÃ�m[ oqê r h[ ohv�ek�hl t çek^l j ` �` ^l kl j è pÀ�C` pmeq̀ �qd` p̀
^d[ hh̀ kc` pÃ�pl j ` �^l r kqoè p� [ ò � j [ gekc�peckeaê [ kq�mol cò ppÀ�Sl r qd�@aoê [ Ã�al o� ` u[ j mh̀ Ã�d[ p� j [ _`
[ _s[ k^` j ` kqp�ek�q̀ ^dkl hl cv�[ _l mqel k�qdol r cd�mr ] hê çmoes[ q̀ �m[ oqk` opdemp�[ k_�[ �col t ekc�` j md[ pep
l k�q̀ ^dkl hl cê [ h�p̀ ^ql op�heg` �@I�[ k_�ò k` t [ ] h̀ �` k` ocvÀ�Sej eh[ ohvÃ�K` kv[ �d[ p�moel oeqex` _�p̀ ^ql op�pr ^d
[ p�aekq̀ ^d�[ k_�[ coeq̀ ^dÃ�pr mml oq̀ _�] v�[ �qdoesekc�` kqò mò k` r oe[ h�` ^l pvpq̀ j À

Td` �Fhl ] [ h�Ikkl s[ qel k�Ik_` u�� � � � MP�[ hpl �decdhecdqp�qd` �_es` opeqv�l a�@aoê [ Ûp�ekkl s[ qel k�m̀ oal oj [ k^` À
El o� ` u[ j mh̀ Ã� Sl r qd� @aoê [ � _` j l kpqo[ q̀ p� pqò kcqdp� ek� [ ò [ p� pr ^d� [ p� gkl t h̀ _c` � ^ò [ qel kÃ� j [ og` q
pl mdepqê [ qel kÃ� [ k_� IBT� p̀ osê ` p� ` uml oqpÀ� K` kv[ � [ k_� Nec` oe[ � d[ s` � _` s` hl m̀ _� se] o[ kq� pq[ oqr m
` ^l pvpq̀ j p�t eqd�[ �pqol kc�al ^r p�l k�j l ] eh̀ �[ k_�_eceq[ h�pl hr qel kpÀ�Rt [ k_[ �d[ p�` pq[ ] hepd` _�ekeqe[ qes` p
pr ^d� [ p� qd` � Kec[ he� Ikkl s[ qel k� Beqv� ql � mol j l q̀ � q̀ ^dkl hl cvçal ^r p̀ _� ^l hh[ ] l o[ qel k� [ k_
` kqò mò k` r opdemÃ� t deh̀ �Fd[ k[ � d[ p�ej mh̀ j ` kq̀ _�q[ oc` q̀ _�mol co[ j p� [ k_�m[ oqk` opdemp�ql � pr mml oq
pq[ oqr mp� [ k_� pqò kcqd` k� eqp� ekkl s[ qel k� ^[ m[ ^eqvÀ� � Hl t ` s` oÃ� _epm[ oeqè p� ò j [ ekÃ� t eqd� pl j ` � hl t ç
ek^l j ` � k[ qel kp� a[ ^ekc� peckeaê [ kq� ^d[ hh̀ kc` p� ek� ekao[ pqor ^qr ò Ã� ar k_ekcÃ� [ k_� _eceq[ h� ^l kk` ^qeseqvÃ
hej eqekc�qd` eo�[ ] eheqv�ql �p̂ [ h̀ �ekkl s[ qel k�ekeqe[ qes` pÀ

Pr ] hê ç@̂ [ _` j e[ çPoes[ q̀ �L[ k_p^[ m̀
Fl s` okj ` kqp�[ ^ol pp�@aoê [ �[ ò �ek^ò [ pekchv�pr mml oqekc�_eceq[ h�qo[ kpal oj [ qel k�t deh̀ �ò ^l ckexekc�qd`
k` ` _�al o�cò [ q̀ o� ` j md[ pep� l k�R¦ C� [ k_�_` ` mçq̀ ^dçpm̀ ^eaê �ml hê è pÀ�C` ` m�q̀ ^d�ep�co[ _r [ hhv� ] ` ekc
ekq̀ co[ q̀ _� ekql � k[ qel k[ h� _` s` hl mj ` kq� [ c` k_[ p� [ p� [ � pqo[ q̀ cê � _oes` o� l a� ` ^l kl j ê � col t qd� [ k_
ekkl s[ qel kÀ� El o� ekpq[ k^` Ã� qd` � @aoê [ k� Ukel kÛp� @c` k_[ � � � � � MQ� decdhecdqp� qd` � ej ml oq[ k^` � l a
h̀ s` o[ cekc�p̂ è k^` Ã�q̀ ^dkl hl cvÃ�[ k_�ekkl s[ qel k�ql �mol m̀ h�^l kqek` kq[ h�qo[ kpal oj [ qel kÀ�@q�qd` �k[ qel k[ h
h̀ s` hÃ�pl j ` � ekeqe[ qes` p� [ ò � ] ` cekkekc�ql � [ __ò pp�_` ` m� q̀ ^d� ` umhê eqhvÀ� Ik� � � � � Ã�Uc[ k_[ Ûp�S^è k^` Ã
T` ^dkl hl cvÃ� [ k_� Ikkl s[ qel k� S` ^ò q[ oe[ q� l oc[ kex` _� qd` � Uc[ k_[ � C` ` m� T` ^d� Sr j j eqMR� ek
^l hh[ ] l o[ qel k� t eqd� m[ oqk` opÃ� ] oekcekc� ql c` qd` o� pq[ g` dl h_` op� ql � ^[ q[ hvx` � qd` � ^l j j ` ô e[ hex[ qel k� l a
` j ` ocekc�q̀ ^dkl hl cè pÀ�Td` �pr j j eq�[ ej ` _�ql �_` s` hl m�[ �pqor ^qr ò _�ao[ j ` t l og�ql �al pq̀ o�ekkl s[ qel k
[ k_�[ qqo[ ^q�eks` pqj ` kq�ek�qd` �^l r kqovÛp�k[ p̂ ` kq�_` ` m�q̀ ^d�` ^l pvpq̀ j À

@aoê [ Ûp�_` ` m� q̀ ^d� ` ^l pvpq̀ j � ò hè p�d` [ sehv� l k� r kes` opeqè p� [ k_� ò p̀ [ ô d�ekpqeqr qel kpÃ� t dê d� p̀ os`
[ p�g` v�_oes` op�l a�ò p̀ [ ô d�[ k_�pmekçl aapÀ�Ml ò �qd[ k�� � � �r kes` opeqè p�[ ^ol pp�qd` �^l kqek` kq�dl pq�[ ^qes`
ò p̀ [ ô d� h[ ] p� al ^r p̀ _� l k� _` ` m� q̀ ^d� ekkl s[ qel kÃ� t eqd� Sl r qd� @aoê [ Ã� DcvmqÃ� [ k_� K` kv[ � h̀ [ _ekc� ek
ò p̀ [ ô d
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���Ÿ���8�h�W�_�d�$���(�&�(�*�$���. �B�Q�Q�J�O�H���U�I�F���"�G�S�J�D�B�O���%�F�F�Q�U�F�D�I���-�B�O�E�T�D�B�Q�F��
� �̂j�j�f�i�0�%�%�Z�h�_�l�[�$�]�e�e�]�b�[�$�Y�e�c�%�\�_�b�[�%�Z�%�'�i�(�O�I�X�j�b� �̂N�<�M�9�H�D� �̂H�)�p�D�<�J�: �-�c�m�@�@�.�&�C�&�p�%�l�_�[�m
��� ���: �J�I�$���(�&�(�*�$���%�F�F�Q�U�F�D�I���4�V�N�N�J�U���� �� �� ������� �̂j�j�f�i�0�%�%�Z�[�[�f�j�[�Y� �̂$�k�c�,�f�$�c�W�%�[�l�[�d�j�i�%�i�k�c�c�_�j�#�(�&�(�*
���š���K�C�,�F���L�[�d�j�k�h�[�i�$���(�&�(�*�$���6�. �� �1���7�F�O�U�V�S�F�T�����%�F�F�Q���5�F�D�I���0�G�G�F�S����� �̂j�j�f�i�0�%�%�k�c�,�f�l�[�d�j�k�h�[�i�$�Y�e�c�%�m�f�#�Y�e�d�j�[�d�j�%�k�f�b�e�W�Z�i�%�(�&�(�(�%�&�-�%�K�L�U�: �[�[�f�#
�J�[�Y� �̂#�E�\�\�[�h�$�f�Z�\
�������E�f�[�d�I�j�W�h�j�k�f�$���(�&�(�)�$���. �B�Q�Q�J�O�H���U�I�F���"�G�S�J�D�B�O���%�F�F�Q�U�F�D�I���-�B�O�E�T�D�B�Q�F��
� �̂j�j�f�i�0�%�%�Z�h�_�l�[�$�]�e�e�]�b�[�$�Y�e�c�%�\�_�b�[�%�Z�%�'�i�(�O�I�X�j�b� �̂N�<�M�9�H�D� �̂H�)�p�D�<�J�: �-�c�m�@�@�.�&�C�&�p�%�l�_�[�m

ò p̀ [ ô d� l r qmr q�[ k_�pmekçl aa�^ò [ qel k�ek�� � � � MSÀ�Sl r qd�@aoê [ �[ hl k` �[ ^^l r kqp�al o�� � « � l a�e_` kqeaè _
pmekçl aapÃ�ò ah̀ ^qekc�qd` �pqò kcqd�l a�eqp�ò p̀ [ ô d�ekao[ pqor ^qr ò �[ k_�ekq̀ hh̀ ^qr [ h�mol m̀ oqv�ao[ j ` t l ogpÀ
M[ kv� r kes` opeqè p� d[ s` � ` pq[ ] hepd` _� T` ^dkl hl cv� To[ kpà o� Oaaê ` p� ¯TTOp°� ql � pqò [ j hek` � qd`
^l j j ` ô e[ hex[ qel k�l a�ò p̀ [ ô d�l r qmr qp�[ k_�al pq̀ o�pqol kc` o�[ ^[ _` j e[ çek_r pqov�hekg[ c` pÀ

Ik�Ml ol ^^l Ã�Ml d[ j j ` _�VI�Pl hvq̀ ^dkê �Ukes` opeqv� ¯UM� P°�d[ p�_` s` hl m̀ _� [ � j l _` h�al o� r kes` opeqvç
_oes` k� ekkl s[ qel k� ] v� al ^r pekc� l k� [ _s[ k^` _� ò p̀ [ ô d� ek� aè h_p� heg` � [ col ] el p̂ è k^` � [ k_� j ` _q̀ ^dÀ
Td` �Ukes` opeqv�dl pq̀ _�qd` �UM� P�C` ` m�T` ^d�Sr j j eq�ek�� � � � MTÃ�t dê d�] ol r cdq�ql c` qd` o�[ ^[ _` j ê pÃ
ò p̀ [ ô d` opÃ� eks` pql opÃ� [ k_� ek_r pqov� ` um̀ oqp� ql � ` umhl ò � qd` � ekq̀ op̀ ^qel k� l a� _` ` m� q̀ ^d� [ k_
pr pq[ ek[ ] h̀ �_` s` hl mj ` kq�ek�@aoê [ À�Er oqd` o�[ _s[ k^ekc�eqp�ekkl s[ qel k�[ c` k_[ Ã�UM� P�V` kqr ò pNKÃ�qd`
r kes` opeqvÛp� s` kqr ò � [ oj Ã� d[ p� _` peck` _� _` _ê [ q̀ _� ekeqe[ qes` p� qd[ q� ekq̀ co[ q̀ � ^[ pd� [ k_� ekçgek_
eks` pqj ` kqpÃ� IP� [ pp̀ ppj ` kqÃ� [ k_� ] r pek` pp� [ k[ hvpep� p̀ osê ` p� ql � pr mml oq� ` kqò mò k` r op� [ k_
ò p̀ [ ô d` opÀ

Td` � moes[ q̀ � p̀ ^ql o� [ hpl � ^l kqoe] r q̀ p� ql � @aoê [ Ûp� _` ` m� q̀ ^d� ` ^l pvpq̀ j � ] v� mol se_ekc� aek[ k^e[ h
ò pl r ô ` pÃ�ek_r pqov�` um̀ oqep̀ Ã� [ k_�m[ oqk` opdemp�qd[ q�d` hm�p̂ [ h̀ �ekkl s[ qel kÀ�Os` o�qd` �m[ pq�_` ^[ _` Ã
@aoê [ k�_` ` m�q̀ ^d�pq[ oqr mp�d[ s` �o[ ep̀ _�j l ò �qd[ k�ô� �] ehhel k�[ ^ol pp�� � � �_` [ hpÃ�t eqd�qd` �j [ fl oeqv�l a
ar k_ekc� _eò ^q̀ _� ql t [ o_� ` [ ohvçpq[ c` � s` kqr ò pNLÀ� Bl r kqoè p� heg` � Nec` oe[ Ã� K` kv[ Ã� [ k_� Sl r qd� @aoê [
d[ s` �` j ` oc` _�[ p�dr ] p�al o�s` kqr ò �^[ meq[ h�ekahl t pÀ�Dnr eqv�aek[ k^ekc�_l j ek[ q̀ pÃ�[ ^^l r kqekc�al o�� � «
l a�qd` �ar k_p�o[ ep̀ _�ek� � � � � Ã� t deh̀ �co[ kqp� [ k_�s` kqr ò �_` ] q�^l kqoe] r q̀ �pj [ hh̀ o�pd[ ò pÀ�D[ ohvçpq[ c`
ek^r ] [ ql op� [ k_� [ ^^` h̀ o[ ql op� [ hpl � ] oe_c` � ekeqe[ h� ar k_ekc� c[ mp� [ k_� mol se_` � j ` kql opdemÃ� v` q� qd`
[ s[ eh[ ] eheqv�l a�h[ q̀ oçpq[ c` �^[ meq[ h�ò j [ ekp�hej eq̀ _À

NFOp� [ hpl � mh[ v� [ � g` v� ol h̀ � ek� kr oqr oekc� _` ` m� q̀ ^d� ekkl s[ qel k� [ k_� ` kqò mò k` r opdem� [ ^ol pp� qd`
^l kqek` kqÀ�Ooc[ kex[ qel kp�heg` �Om̀ k�Sq[ oqr m�mol se_` �q[ ehl ò _�pr mml oq�ql �pq[ oqr mpÃ�l aà oekc�ò pl r ô ` p
pr ^d�[ p�co[ kqpÃ�k` qt l ogekc�l mml oqr keqè pÃ�ò p̀ [ ô d�^l hh[ ] l o[ qel kpÃ�[ k_�^[ m[ ^eqvç] r eh_ekc�ekeqe[ qes` pÀ
P[ kç@aoê [ k�mol co[ j p�heg` �AR@IN�¯Aoe_cekc�R̀ p̀ [ ô d�[ k_�Ikkl s[ qel k°Ã�pr mml oq̀ _�] v�chl ] [ h�m[ oqk` opÃ
d[ s` �ar oqd` o�pqò kcqd` k` _�qd` �_` ` m�q̀ ^d�` ^l pvpq̀ j À�Av�^l kk` ^qekc�p̂ è kqepqp�[ k_�` kqò mò k` r op�ql
chl ] [ h� ò pl r ô ` p� [ k_� al pq̀ oekc� ò p̀ [ ô dçql çj [ og` q� mem̀ hek` pÃ� qd` p̀ � ekeqe[ qes` p� [ ò � h[ vekc� qd`
al r k_[ qel k�al o�[ �t ` hhç̂ l kk` ^q̀ _�_` ` m�q̀ ^d�` ^l pvpq̀ j �ek�@aoê [ À
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Dr ol m̀

Dr ol m̀ � d[ p� [ � t ` hhç̀ pq[ ] hepd` _� _` ` m� q̀ ^d� ` ^l pvpq̀ j Ã� r k_` omekk` _� ] v� pr mml oqes` � ml hê è pÃ
[ _s[ k^` _�ekao[ pqor ^qr ò Ã�pl he_�ò p̀ [ ô d�al r k_[ qel kpÃ�[ k_�[ �^l j j eqj ` kq�ql �ekq̀ co[ qekc�pr pq[ ek[ ] eheqv
t eqd� q̀ ^dkl hl cê [ h� mol cò ppÀ� Td` � _` ` m� q̀ ^d� ` ^l pvpq̀ j � ek� Dr ol m̀ � ] ` k` aeqp� aol j � ^l hh[ ] l o[ qel kp
] ` qt ` ` k� mr ] hê � [ k_� moes[ q̀ � p̀ ^ql opÃ� peckeaê [ kq� eks` pqj ` kqp� ek� ò p̀ [ ô d� [ k_� _` s` hl mj ` kqÃ� [ k_
` k[ ] hekc� ò cr h[ ql ov� ao[ j ` t l ogp� qd[ q� [ ^^` h̀ o[ q̀ � qd` � _` mhl vj ` kq� l a� q̀ ^dkl hl cè p� pr ^d� [ p� @IÃ
nr [ kqr j � ^l j mr qekcÃ� ^hej [ q̀ � q̀ ^dÃ� [ k_� [ _s[ k^` _� j [ q̀ oe[ hpÀ� Ikeqe[ qes` p� heg` � qd` � Dr ol m̀ [ k� Ukel kÛp
Hl oexl k� Dr ol m̀ � [ k_� qd` � Dr ol m̀ [ k� Ikkl s[ qel k� Bl r k^eh� ¯DIB°� l aà o� ò h̀ s[ kq� ar k_ekc� [ k_� pqo[ q̀ cê
cr e_[ k^` Ã�` j ml t ` oekc�ekkl s[ ql op�[ ^ol pp�qd` �ò cel kÀ

T` ^dkl hl cê [ h�R` [ _ek` pp�[ k_�Ikkl s[ qel k�L[ k_p^[ m̀
Dr ol m̀ �ep� ò ^l ckex` _�al o�eqp� q̀ ^dkl hl cê [ h� ò [ _ek` pp� [ k_� [ _s[ k^` _�ekkl s[ qel k� ` ^l pvpq̀ j Ã�_oes` k
] v�peckeaê [ kq�eks` pqj ` kqp�ek�R¦ CÃ�decd�_eceq[ h� [ _l mqel k�o[ q̀ pÃ� [ k_� �^l k_r ^es` �ml hê v�ao[ j ` t l ogpÀ
@̂^l o_ekc� ql � qd` � UNBT@C� T` ^dkl hl cv� [ k_� Ikkl s[ qel k� R̀ ml oq� � � � � NNÃ� Dr ol m̀ � pdl t p� peckeaê [ kq
[ _s[ k^` j ` kq�ek�qd` � [ _l mqel k� [ k_�_` s` hl mj ` kq� l a�aol kqè o� q̀ ^dkl hl cè pÀ�Bl r kqoè p�heg` �F` oj [ kvÃ
Eo[ k^` Ã� [ k_� St ` _` k� _` j l kpqo[ q̀ � pqol kc� q̀ ^dkl hl cê [ h� ò [ _ek` ppÃ� t eqd� [ _s[ k^` _� _eceq[ h
ekao[ pqor ^qr ò

Eecr ò �� Â�Sd[ ò �l a�ar k_ekc�ekql �_` ` m�q̀ ^d�ek�@aoê [ NM

Tl q[ h�ar k_ekc C` ` m�q̀ ^d�ar k_ekc
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�H�[�f�e�h�j�#�(�&�(�)�$�f�Z�\
���ž���;�?�9�$���(�&�(�)�$���&�V�S�P�Q�F�B�O���5�F�D�I���$�I�B�N�Q�J�P�O�T���*�O�J�U�J�B�U�J�W�F����� �̂j�j�f�i�0�%�%�m�m�m�$�[�_�X�$�e�h�]�%�[�d�%�[�l�[�d�j�i�%�[�k�h�e�f�[�W�d�#�j�[�Y� �̂#�Y� �̂W�c�f�_�e�d�i�#�_�d�_�j�_�W�j�_�l�[

ekao[ pqor ^qr ò Ã�decd�h̀ s` hp�l a�R¦ C�eks` pqj ` kqÃ�[ k_�ò h̀ s[ kq�ek_r pqoe[ h�^[ m[ ] eheqè pÀ�M` [ kt deh̀ Ã�l qd` o
^l r kqoè p�ek�qd` �ò cel kÃ�ek^hr _ekc�Pl h[ k_�[ k_�Hr kc[ ovÃ�d[ s` �pqò kcqd` k` _�qd` eo�ekkl s[ qel k�pvpq̀ j p
] v� h̀ s` o[ cekc� _` _ê [ q̀ _� DU� ar k_ekc� [ k_� _eceq[ h� qo[ kpal oj [ qel k� ekeqe[ qes` pÀ� C` pmeq̀ � qdep� mol cò ppÃ
pl j ` � c[ mp� ò j [ ek� ek� ^` oq[ ek� [ ò [ pÃ� m[ oqê r h[ ohv� ek� ] oe_cekc� qd` � _eceq[ h� _ese_` � ] ` qt ` ` k� or o[ h� [ k_
r o] [ k�[ ò [ p�[ k_�p̂ [ hekc�ekkl s[ qel kp�[ ^ol pp�pj [ hh̀ o�` ^l kl j è pÀ

Td` � Fhl ] [ h� Ikkl s[ qel k� Ik_` u� � � � � NO� decdhecdqp� Dr ol m̀ Ûp� ekkl s[ qel k� ^[ m[ ] eheqè pÃ� t eqd� ^l r kqoè p
_` j l kpqo[ qekc� pqò kcqdp� ek� _eaà ò kq� [ ò [ pÀ� St eqx` oh[ k_� ` u^` hp� ek� gkl t h̀ _c` � ^ò [ qel k� [ k_
[ _s[ k^` _� j [ kr a[ ^qr oekcÃ� t deh̀ � St ` _` kÛp� ekkl s[ qel k� m̀ oal oj [ k^` � ep� pr mml oq̀ _� ] v� eqp� al ^r p� l k
pr pq[ ek[ ] eheqv� [ k_� cò ` k� q̀ ^dkl hl cè pÀ�Td` �N` qd` oh[ k_p�ep� ò ^l ckex` _�al o�eqp�hl cepqê [ h� [ k_�_eceq[ h
^l kk` ^qeseqvÃ� ^ò [ qekc� [ � ^l k_r ^es` � ` kseol kj ` kq� al o� pq[ oqr mp� [ k_� p̂ [ h̀ çr mpÀ� Oqd` o� ^l r kqoè p� ek
Dr ol m̀ Ã�pr ^d�[ p�Dpql ke[ �[ k_�Shl s` ke[ Ã�d[ s` �pdl t k�pqol kc�ekkl s[ qel k�l r qmr qpÀ�Dpql ke[ Ã�al o�` u[ j mh̀ Ã
d[ p�] ` ^l j ` � [ �dr ] �al o�_eceq[ h�ekkl s[ qel k�qdol r cd�cl s` okj ` kqçh̀ _�ekeqe[ qes` pÀ�Shl s` ke[ �d[ p�al ^r p̀ _
l k�_` s` hl mekc�[ _s[ k^` _�j [ kr a[ ^qr oekc�^[ m[ ] eheqè p�[ k_�al pq̀ oekc�ò cel k[ h�ekkl s[ qel k�k` qt l ogpÀ

Pr ] hê ç@̂ [ _` j e[ çPoes[ q̀ �L[ k_p^[ m̀
Fl s` okj ` kqp�[ k_�mr ] hê �] l _è p�[ ^ol pp�Dr ol m̀ �_` j l kpqo[ q̀ �[ � j r hqea[ ^` q̀ _�[ mmol [ ^d�ql �kr oqr oekc
qd` � _` ` m� q̀ ^d� ` ^l pvpq̀ j Ã� h̀ s` o[ cekc�ar k_ekc� j ` ^d[ kepj pÃ�pqo[ q̀ cê � ekeqe[ qes` pÃ� [ k_� ^ol ppç] l o_` o
^l hh[ ] l o[ qel k�ao[ j ` t l ogpÀ�@q�qd` � ^l ò � l a�qd` p̀ � ` aal oqp�hè p�qd` �Dr ol m̀ [ k�Ukel kÛp�Hl oexl k�Dr ol m̀
mol co[ j Ã�t dê d�[ hhl ^[ q̀ p�ý � � À� �] ehhel k�al o�ò p̀ [ ô d�[ k_�ekkl s[ qel k�aol j �� � � � �ql �� � � � Ã�al ^r pekc�l k
[ _s[ k^` _�q̀ ^dkl hl cè p�pr ^d�[ p�@IÃ�pm[ ^` �q̀ ^dÃ�p̀ j ê l k_r ^ql opÃ�[ k_�cò ` k�` k` ocv�pl hr qel kpÀ�Tdep
mol co[ j �ep�^l j mh̀ j ` kq̀ _�] v�qd` �Dr ol m̀ [ k�Ikkl s[ qel k�Bl r k^eh�¯DIB°Ã�t dê d�d[ p�[ hò [ _v�_ep] r op̀ _
l s` o�ý �À� �] ehhel k�ek�_eò ^q�` nr eqv�eks` pqj ` kqp�qdol r cd�eqp�DIB�Er k_�ek�� � � � Ã�[ qqo[ ^qekc�[ k�[ __eqel k[ h
ý � À� �] ehhel k�ek�moes[ q̀ �eks` pqj ` kqNPÀ

N[ qel k[ h� cl s` okj ` kqp� d[ s` � [ hpl � ekqol _r ^` _� q[ oc` q̀ _� ekeqe[ qes` p� ql � pqò kcqd` k� _` ` m� q̀ ^d
^[ m[ ] eheqè pÀ� F` oj [ kv� d[ p� [ hhl ^[ q̀ _� ý � � � ] ehhel k� al o� q̀ ^dkl hl cvçl oè kq̀ _� pq[ oqr mpÃ� pr mml oq̀ _� ] v
l oc[ kex[ qel kp� heg` � SPRINCÃ� qd` � F` oj [ k� È _` o[ h� @c` k^v� al o� Cepor mqes` � Ikkl s[ qel kÃ� t dê d� al pq̀ op
q̀ ^dkl hl cê [ h�[ _s[ k^` j ` kqp�ek�qd` �^l r kqovÀ�Eo[ k^` Ûp�Ameao[ k^` �d[ p�^l j j eqq̀ _�ý � À� �] ehhel k�ql �_` ` m
q̀ ^d� pq[ oqr mp� p̄̀ ` � Al u� � °Ã� m[ oqê em[ qekc� ek� l s` o� � � � � ar k_ekc� ol r k_p� pek^` � � � � � Ã� t deh̀ � qd` � UKÛp
@_s[ k^` _� R̀ p̀ [ ô d� [ k_� Iks` kqel k� @c` k^v� ¯@RI@°� [ ej p� ql � eks` pq� ù� � � � j ehhel k� ek� col r k_] ò [ gekc
ò p̀ [ ô d� mol f̀ ^qpNQÀ� R̀ cel k[ h� ^l hh[ ] l o[ qel kp� ar oqd` o� r k_` op̂ l ò � Dr ol m̀ Ûp� ^l j j eqj ` kq� ql � _` ` m
q̀ ^dÀ� Td` � Dr ol m̀ [ k� T` ^d� Bd[ j mel kp� Ikeqe[ qes` � ¯DTBI°NRÃ� [ � ý � À� � � ] ehhel k� ar k_çl açar k_p� mol co[ j Ã
[ __ò pp̀ p� qd` � p̂ [ h̀ çr m� ar k_ekc� c[ m� ] v� q[ oc` qekc� h[ q̀ çpq[ c` � ^[ meq[ h� j l ] ehex[ qel k� al o� decdçq̀ ^d
^l j m[ kè pÀ
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�›�����;�?�J���J�[�Y� �̂��J�W�b�[�d�j�$���(�&�(�+�$��� �̂j�j�f�i�0�%�%�m�m�m�$�[�_�j�Z�[�[�f�j�[�Y� �̂j�W�b�[�d�j�$�[�k�%
�›�����;�?�J���J�[�Y� �̂��J�W�b�[�d�j�$���(�&�(�*�$���8�P�N�F�O���' �P�V�O�E�F�S�T���J�O���&�V�S�P�Q�F�B�O���%�F�F�Q���5�F�D�I���4�U�B�S�U�V�Q�T���. �B�J�O���' �J�O�E�J�O�H�T���3�F�Q�P�S�U��
� �̂j�j�f�i�0�%�%�i�k�f�[�h�d�e�l�W�i�$�[�_�j�Y�e�c�c�k�d�_�j�o�$�[�k�%�m�f�#�Y�e�d�j�[�d�j�%�k�f�b�e�W�Z�i�%�(�&�(�*�%�'�'�%�;�n�[�Y�k�j�_�l�[�U�I�k�c�c�W�h�o�U�I�k�f�[�h�d�e�l�W�i�U�: �_�]�_�j�W�b�U�<�L�$�f�Z�\
�›�����: �[�W�b�h�e�e�c�$���(�&�(�)�$���5�I�F���&�V�S�P�Q�F�B�O���%�F�F�Q���5�F�D�I���3�F�Q�P�S�U���� �� �� ������� �̂j�j�f�i�0�%�%�Z�[�W�b�h�e�e�c�$�Y�e�%�k�f�b�e�W�Z�[�Z�%�(�&�(�)�%�&�/�%�J� �̂[�#�;�k�h�e�f�[�W�d�#�: �[�[�f�#�J�[�Y� �̂#
�H�[�f�e�h�j�#�(�&�(�)�$�f�Z�\
�›�›���;�k�h�e�f�[�W�d���?�d�l�[�i�j�c�[�d�j���8�W�d�a�����;�?�8���$���(�&�(�*�$���&�V�S�P�Q�F�B�O���5�F�D�I���$�I�B�N�Q�J�P�O�T���*�O�J�U�J�B�U�J�W�F����� �̂j�j�f�i�0�%�%�m�[�i�j�[�h�d�X�W�b�a�W�d�i�#
�_�d�\�e� �̂k�X�$�[�k�%�_�d�_�j�_�W�j�_�l�[�i�%�[�k�h�e�f�[�W�d�#�j�[�Y� �̂#�Y� �̂W�c�f�_�e�d�i�#�_�d�_�j�_�W�j�_�l�[�%��

Dr ol m̀ Ûp� [ ^[ _` j ê � ekpqeqr qel kp� ^l kqoe] r q̀ � peckeaê [ kqhv� ql � qd` � _` ` m� q̀ ^d� ` ^l pvpq̀ j � qdol r cd
ò p̀ [ ô dÃ� ekkl s[ qel kÃ� [ k_� qd` � ^l j j ` ô e[ hex[ qel k� l a� k` t � q̀ ^dkl hl cè pÀ� Ikpqeqr qel kp� pr ^d� [ p� qd`
Ukes` opeqv� l a� Oual o_Ã� DTH� Zr oê dÃ� [ k_� qd` � T` ^dkê [ h� Ukes` opeqv� l a� Mr kê d� ¯TUM°� _oes`
[ _s[ k^` j ` kqp�ek�ò p̀ [ ô d�aè h_p�heg` �nr [ kqr j �^l j mr qekcÃ�j [ q̀ oe[ h�p̂ è k^` Ã�[ k_�pm[ ^` �q̀ ^dÀ�Td` eo
` aal oqp� ek� m[ q̀ kq� _` s` hl mj ` kqÃ� pmekçl aapÃ� [ k_� ek_r pqov� ^l hh[ ] l o[ qel kp� d` hm� qo[ kph[ q̀ � ò p̀ [ ô d� ekql
ò [ hçt l oh_� [ mmhê [ qel kpÃ� pqò kcqd` kekc� qd` � _` ` m� q̀ ^d� ` ^l pvpq̀ j À� El o� ` u[ j mh̀ Ã� DTH� Zr oê d� d[ p
^l kqoe] r q̀ _�ql �[ _s[ k^` j ` kqp�ek�BO �̂^[ mqr ò �q̀ ^dkl hl cè pNSÃ�t deh̀ �qd` �Ukes` opeqv�l a�B[ j ] oe_c` �d[ p
j [ _` � pqoe_` p� ek� [ _s[ k^` _� ^v] ` op̀ ^r oeqv� pl hr qel kpNTÀ� Td` � pmekçl aap� aol j � r kes` opeqè p� [ hpl � ] ` k` aeq
aol j � qd` � pr mml oq� l a� qd` � q̀ ^dkl hl cv� qo[ kpà o� l aaê ` pÃ� t dê d� a[ ^eheq[ q̀ � qd` � ^l j j ` ô e[ hex[ qel k� l a
[ ^[ _` j ê �ò p̀ [ ô d�] v�^l kk` ^qekc�[ ^[ _` j e[ �t eqd�ek_r pqovÀ

Tl � pr mml oq� qd` � qo[ kpeqel k� aol j � ò p̀ [ ô d� ql � ` kqò mò k` r opdemÃ� q[ oc` q̀ _� mol co[ j p� heg` � Bl k^` mqel k
XOK�ek�qd` �UK� ` j ml t ` o�PdC�pqr _` kqp�ql � ] ` ^l j ` �_` ` m� q̀ ^d�al r k_` opÃ�h[ r k^dekc� ò p̀ [ ô dç_oes` k
pq[ oqr mp� t eqd� [ � al ^r p� l k� hl kcçq̀ oj � ej m[ ^qÀ� p̄̀ ` � Al u� � °� M` [ kt deh̀ Ã� qd` � DIT� C` ` m� T` ^d� T[ h̀ kq
Ikeqe[ qes` OLÃ�h[ r k^d` _�r k_` o�qd` �Dr ol m̀ [ k�Ikpqeqr q̀ �l a�Ikkl s[ qel k�[ k_�T` ^dkl hl cv�¯DIT°Ã�[ ej p�ql �qo[ ek
l k` � j ehhel k� _` ` m� q̀ ^d� mol à ppel k[ hp� ] v� � � � � À� Tdep� ekeqe[ qes` � ` nr emp� ek_ese_r [ hp� t eqd� pm̀ ^e[ hex` _
pgehhp� ek� [ ò [ p� pr ^d� [ p� @I� [ k_� heà � p̂ è k^` pÃ� [ __ò ppekc� qd` � col t ekc� _` j [ k_� al o� [ � decdhv� pgehh̀ _
t l ogal ô ` À�R̀ ^l ckexekc�qd` �k` ` _�al o�_es` opeqv�ek�ekkl s[ qel kÃ�p̀ s` o[ h�ekeqe[ qes` p�t eqdek�qd` �[ ^[ _` j ê
` ^l pvpq̀ j � [ hpl � al ^r p� l k� ^hl pekc� c` k_` o� _epm[ oeqè p� ek� _` ` m� q̀ ^dÀ� Pol co[ j p� pr ^d� [ p� Wl j ` k� ek
C` ` m�T` ^d� [ k_�` aal oqp� t eqdek�qd` �DIT�C` ` m�T` ^d�T[ h̀ kq� Ikeqe[ qes` �mol se_` � j ` kql opdemÃ�k` qt l ogekc
l mml oqr keqè pÃ�[ k_�q[ oc` q̀ _�ar k_ekc�ql �` j ml t ` o�t l j ` k�ek�_` ` m�q̀ ^dOMÀ

C` ` m� q̀ ^d� ò mò p̀ kqp� [ � peckeaê [ kq� ml oqel k� l a� qd` � ò cel kÛp� s` kqr ò � ^[ meq[ h� h[ k_p̂ [ m̀ Ã� ek^ò [ pekc
aol j �� � « �l a�[ hh�Dr ol m̀ [ k�q̀ ^d�ar k_ekc�ek�� � � � �ql �� � « �ek�� � � � À�Ik�qd` �p[ j ` �m̀ oel _Ã�Dr ol m̀ Ûp�pd[ ò
l a�chl ] [ h�_` ` m� q̀ ^d�ar k_ekc�k` [ ohv�_l r ] h̀ _Ã�oepekc�aol j � � � « �ek� � � � � �ql � � � « �ek� � � � � ONÀ�Dr ol m̀ [ k
_` ` m�q̀ ^d�aeoj p�] ` k` aeq�aol j �[ �h[ k_p̂ [ m̀ �l a�s` kqr ò �^[ meq[ h�[ k_�^l oml o[ q̀ �eks` pqj ` kqÀ�Sm̀ ^e[ hex` _
ar k_p�q[ oc` q�` [ ohvçpq[ c` �_` ` m�q̀ ^dÃ�t deh̀ �` kqeqè p�heg` �qd` �DIB�mol se_` �[ __eqel k[ h�pr mml oqÀ�Td` �DIB
Er k_� d[ p� ^l çeks` pq̀ _� l s` o� ý �À� � ] ehhel k� ek� ` nr eqv� [ hl kcpe_` � s` kqr ò � ^[ meq[ hepqpÃ� h̀ s` o[ cekc� [ k
[ __eqel k[ h�ý � À� � l a�moes[ q̀ �eks` pqj ` kq�al o� ` s` ov� ` r ol �_ep] r op̀ _À�Tdep�pvk` ocv� ] ` qt ` ` k�mr ] hê � [ k_
moes[ q̀ � ar k_ekc� j ` ^d[ kepj p� [ j mheaè p� ò pl r ô ` p� al o� pq[ oqr mpÀ� Ml ò l s` oÃ� mol co[ j p� heg` � qd`
Dr ol m̀ [ k�T` ^d�Bd[ j mel kp�Ikeqe[ qes` �¯DTBI°OOÃ�[ k�ekeqe[ h�ý � À� � �] ehhel k�ar k_çl açar k_pÃ�[ __ò pp�qd` �h[ q̀ ç
pq[ c` �ar k_ekc�c[ m�] v�j l ] ehexekc�ò pl r ô ` p�al o�decdçq̀ ^d�^l j m[ kè p�p̂ [ hekc�] ` vl k_�ý � � �j ehhel k�ek
eks` pqj ` kqpÀ
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�›�œ���: �[�[�f�J�[�Y� �̂��7�b�b�_�W�d�Y�[�$���(�&�(�+�$��� �̂j�j�f�i�0�%�%�m�m�m�$�Z�[�[�f�j�[�Y� �̂W�b�b�_�W�d�Y�[�$�e�h�]�%
�›�•���;�?�J���J�[�Y� �̂��J�W�b�[�d�j�$���(�&�(�*�$���0�O�M�Z������ �� ���P�G���U�I�F���T�F�F�E���G�V�O�E�J�O�H���H�P�F�T���U�P���X�P�N�F�O���M�F�E���E�F�F�Q���U�F�D�I���T�U�B�S�U���V�Q�T�
���S�F�W�F�B�M�T���O�F�X���T�U�V�E�Z��
� �̂j�j�f�i�0�%�%�m�m�m�$�[�_�j�$�[�k�h�e�f�W�$�[�k�%�d�[�m�i�#�[�l�[�d�j�i�%�d�[�m�i�%�e�d�b�o�#�'�+�#�i�[�[�Z�#�\�k�d�Z�_�d�]�#�]�e�[�i�#�m�e�c�[�d�#�b�[�Z�#�Z�[�[�f�#�j�[�Y� �̂#�i�j�W�h�j�#�k�f�i�#�h�[�l�[�W�b�i�#�d�[�m�#�i�j�k�Z�o�� �0�$
�›�ž���: �[�W�b�h�e�e�c�$���(�&�(�)�$���5�I�F���&�V�S�P�Q�F�B�O���%�F�F�Q���5�F�D�I���3�F�Q�P�S�U���� �� �� ������� �̂j�j�f�i�0�%�%�Z�[�W�b�h�e�e�c�$�Y�e�%�k�f�b�e�W�Z�[�Z�%�(�&�(�)�%�&�/�%�J� �̂[�#�;�k�h�e�f�[�W�d�#�: �[�[�f�#�J�[�Y� �̂#
�H�[�f�e�h�j�#�(�&�(�)�$�f�Z�\

Er oqd` oj l ò Ã� j [ kv� h[ oc` � ^l oml o[ qel kp� d[ s` � ` pq[ ] hepd` _� ^l oml o[ q̀ � s` kqr ò � ^[ meq[ h� ¯BVB°� [ oj p� ql
eks` pq� ek� _` ` m� q̀ ^d� pq[ oqr mpÃ� al pq̀ oekc� m[ oqk` opdemp� qd[ q� [ ^^` h̀ o[ q̀ � qd` � _` s` hl mj ` kq� l a
qo[ kpal oj [ qes` � q̀ ^dkl hl cè pÀ� Ml ò l s` oÃ� ekeqe[ qes` p� heg` � qd` � C` ` mT` ^d� @hhe[ k^` OPÃ� [ � ^l hh[ ] l o[ qel k
[ j l kc� Dr ol m̀ [ k� ` kqò mò k` r opdem� dr ] p� [ ppl ^e[ q̀ _� t eqd� r kes` opeqè p� [ k_� ò p̀ [ ô d� ekpqeqr qel kpÃ
^l kk` ^q�_` ` m�q̀ ^d�` kqò mò k` r op�t eqd�ekq̀ ok[ qel k[ h�^l oml o[ qel kp�[ k_�eks` pql opÃ�al pq̀ oekc�pqo[ q̀ cê
[ k_�^l j j ` ô e[ h�m[ oqk` opdempÀ�C` pmeq̀ �qd` p̀ �[ _s[ k^` j ` kqpÃ�^d[ hh̀ kc` p�ò j [ ek�ek�p̀ ^r oekc�col t qdç
pq[ c` �^[ meq[ h�[ k_�` kpr oekc�_es` opeqv�t eqdek�qd` �` ^l pvpq̀ j À�El o�` [ ohv�[ k_�h[ q̀ çpq[ c` �s` kqr ò �^[ meq[ hÃ
t l j ` kçal r k_` _� pq[ oqr mp� ò ^` es` � fr pq� � �« � l a� qd` � ql q[ h� eks` pqj ` kqOQÃ� decdhecdqekc� qd` � k` ` _� al o
ek^hr pes` �mo[ ^qê ` p� [ k_�q[ oc` q̀ _�ekq̀ os` kqel kp�ql � ^ò [ q̀ � [ � j l ò � ` nr eq[ ] h̀ � [ k_�qdoesekc�ekkl s[ qel k
h[ k_p̂ [ m̀ À

Eecr ò �� Â�Dr ol m̀ [ k�VB�ar k_ekc�] v�ek_r pqov�� � � � �¯ô�] k°OR
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�›�Ÿ���7�b�j� �̂e�k�]� �̂��C�[�n�_�Y�e���_�i���]�[�e�]�h�W�f� �̂_�Y�W�b�b�o���b�e�Y�W�j�[�Z���_�d���D�e�h�j� �̂��7�c�[�h�_�Y�W�"���j� �̂_�i���h�[�f�e�h�j���_�d�Y�b�k�Z�[�i���_�j�i���W�d�W�b�o�i�_�i���m�_�j� �̂_�d���j� �̂[���B�W�j�_�d���7�c�[�h�_�Y�W���W�d�Z���j� �̂[
�9�W�h�_�X�X�[�W�d�����B�7�9�����i�[�Y�j�_�e�d�$���J� �̂_�i���Y�b�W�i�i�_�\�_�Y�W�j�_�e�d���_�i���X�W�i�[�Z���e�d���C�[�n�_�Y�e�Ê�i���[�Y�e�d�e�c�_�Y���i�j�h�k�Y�j�k�h�[�"���j�[�Y� �̂d�e�b�e�]�_�Y�W�b���b�W�d�Z�i�Y�W�f�[�"���W�d�Z���h�[�]�_�e�d�W�b
�f�e�b�_�Y�o���\�h�W�c�[�m�e�h�a�i�"���m� �̂_�Y� �̂��W�b�_�]�d���c�e�h�[���Y�b�e�i�[�b�o���m�_�j� �̂��B�7�9���[�Y�e�d�e�c�_�[�i���_�d���j� �̂[���Y�e�d�j�[�n�j���e�\���Z�[�[�f���j�[�Y� �̂��_�d�d�e�l�W�j�_�e�d�"���]�e�l�[�h�d�c�[�d�j���i�k�f�f�e�h�j
�c�[�Y� �̂W�d�_�i�c�i�"���W�d�Z���_�d�l�[�i�j�c�[�d�j���f�W�j�j�[�h�d�i�$
�›� ���K�D�9�J�7�: �$���(�&�(�)�$���5�F�D�I�O�P�M�P�H�Z���B�O�E���J�O�O�P�W�B�U�J�P�O���S�F�Q�P�S�U���� �� �� �������P�Q�F�O�J�O�H���H�S�F�F�O���X�J�O�E�P�X�T�����U�F�D�I�O�P�M�P�H�J�D�B�M���P�Q�Q�P�S�U�V�O�J�U�J�F�T���G�P�S���B���M�P�X��
�D�B�S�C�P�O���X�P�S�M�E����� �̂j�j�f�i�0�%�%�Z�_�]�_�j�W�b�b�_�X�h�W�h�o�$�k�d�$�e�h�]�%�h�[�Y�e�h�Z�%�*�&�&�-�.�+�'�5�l�3�f�Z�\
�œ�š���M�?�F�E�$���(�&�(�*�$���( �M�P�C�B�M���*�O�O�P�W�B�U�J�P�O���*�O�E�F�Y���� �� �� �����6�O�M�P�D�L�J�O�H���U�I�F���1�S�P�N�J�T�F���P�G���4�P�D�J�B�M���&�O�U�S�F�Q�S�F�O�F�V�S�T�I�J�Q����� �̂j�j�f�i�0�%�%�m�m�m�$�m�_�f�e�$�_�d�j�%�m�[�X�#
�f�k�X�b�_�Y�W�j�_�e�d�i�%�]�b�e�X�W�b�#�_�d�d�e�l�W�j�_�e�d�#�_�d�Z�[�n�#�(�&�(�*�%�W�i�i�[�j�i�%�,�-�-�(�/�%�(�&�&�&�� �(�&�=�b�e�X�W�b�� �(�&�?�d�d�e�l�W�j�_�e�d�� �(�&�?�d�Z�[�n�� �(�&�(�&�(�*�U�M�;�8�)�b�_�j�[�$�f�Z�\

L[ qek�@j ` oê [ �[ k_�qd` �B[ oe] ] ` [ k

Td` �L[ qek�@j ` oê [ �[ k_�qd` �B[ oe] ] ` [ k� L̄@B°�ò cel k�pdl t p�[ �] r oc` l kekc�v` q�r k` s` k�h[ k_p̂ [ m̀ �al o
_` ` m� q̀ ^d� ekkl s[ qel kÃ� j [ og` _� ] v� _vk[ j ê � ` kqò mò k` r oe[ h� ` ^l pvpq̀ j p� [ k_� col t ekc� _eceq[ h
qo[ kpal oj [ qel k� ` aal oqpÀ�Hecdçek^l j ` � ` ^l kl j è p�heg` �Bdeh̀ � [ k_�Uor cr [ v� [ k_� r mm̀ oçj e__h̀ çek^l j `
k[ qel kp� pr ^d� [ p� Ao[ xehÃ� @oc` kqek[ Ã� [ k_� M` uê l OS� d[ s` � _` j l kpqo[ q̀ _� ` [ ohv� pr ^^` pp� ek� al pq̀ oekc
q̀ ^dkl hl cê [ h� [ _s[ k^` j ` kqpÃ� m[ oqê r h[ ohv� ek� [ ò [ p� heg` � [ coeq̀ ^dÃ� ] el q̀ ^dÃ� [ k_� ^h̀ [ kq̀ ^dí p̀ ^ql op
t dê d� [ heck� t eqd� ò cel k[ h� moel oeqè pÃ� ek^hr _ekc� pr pq[ ek[ ] h̀ � [ coê r hqr ò Ã� d` [ hqd^[ ò � ekkl s[ qel kÃ� [ k_
ò k` t [ ] h̀ � ` k` ocvÀ� Hl t ` s` oÃ� qd` � ò cel k� a[ ^` p� p̀ s` o[ h� ] [ ooè opÃ� ek^hr _ekc� ao[ cj ` kq̀ _� ml hê è pÃ
ekpr aaê è kq� ar k_ekc� al o� [ _s[ k^` _� ò p̀ [ ô dÃ� [ k_� t ` [ g� ekq̀ co[ qel k� l a� mr ] hê � [ k_� moes[ q̀ � p̀ ^ql o
ekeqe[ qes` pÀ

T` ^dkl hl cê [ h�R` [ _ek` pp�[ k_�Ikkl s[ qel k�L[ k_p^[ m̀
@̂^l o_ekc� ql � qd` � UNBT@C� T` ^dkl hl cv� [ k_� Ikkl s[ qel k� R̀ ml oq� � � � � OTÃ� j l pq� L@B� ^l r kqoè p� [ ò
^h[ ppeaè _� [ p� ` eqd` o� ×̀ j ` ocekcØ� l o� ×h[ ccekcØ� ek� qd` eo� ò [ _ek` pp� al o� aol kqè o� q̀ ^dkl hl cè pÀ� Ao[ xehÃ
M` uê l Ã� [ k_� Bdeh̀ � [ ò � j [ gekc� peckeaê [ kq� pqoe_` p� ql t [ o_p� q̀ ^dkl hl cê [ h� [ _l mqel kÃ� ej mh̀ j ` kqekc
ml hê è p�qd[ q�pr mml oq�ekkl s[ qel k�ek�[ coeq̀ ^dÃ�ò k` t [ ] h̀ �` k` ocvÃ�[ k_�[ _s[ k^` _�j [ q̀ oe[ hpÀ�Ao[ xeh�d[ p
j [ _` �kl q[ ] h̀ �mol cò pp�ek�] el q̀ ^dkl hl cv�[ k_�[ coê r hqr o[ h�q̀ ^dkl hl cè pÃ�pr mml oq̀ _�] v�ekeqe[ qes` p�heg`
qd` � Ao[ xehe[ k� @coê r hqr o[ h� R̀ p̀ [ ô d� Bl oml o[ qel k� ¯DMAR@P@°� t dê d� d[ p� d` hm̀ _� [ _s[ k^` � mò ^epel k
a[ oj ekc� [ k_� ] el ç] [ p̀ _� à oqehex` opÀ� Sej eh[ ohvÃ� Bdeh̀ � d[ p� _` s` hl m̀ _� ` um̀ oqep̀ � ek� [ _s[ k^` _� j ekekc
q̀ ^dkl hl cè pÃ� m[ oqê r h[ ohv� ek� ` uqo[ ^qekc� [ k_� mol ^` ppekc� ^oeqê [ h� j ek` o[ hpÀ� Hl t ` s` oÃ� hl t çek^l j `
` ^l kl j è pÃ�m[ oqê r h[ ohv�ek�qd` �B[ oe] ] ` [ kÃ�pqor cch̀ �t eqd�hej eq̀ _�_eceq[ h�ekao[ pqor ^qr ò Ã�ekpr aaê è kq�R¦ C
eks` pqj ` kqÃ�[ k_�c[ mp�ek�q̀ ^dkl hl cê [ h�pgehhpÀ

Wdeh̀ � decdçek^l j ` � [ k_� r mm̀ oçj e__h̀ çek^l j ` � ^l r kqoè p�d[ s` � ` pq[ ] hepd` _�pqò kcqdp�ek�gkl t h̀ _c`
^ò [ qel k�[ k_�ò p̀ [ ô d�ekao[ pqor ^qr ò Ã�j [ kv�L@B�k[ qel kp�h[ c�ek�ekkl s[ qel k�l r qmr q�[ k_�q̀ ^dkl hl cê [ h
[ _l mqel kÃ�[ p�kl q̀ _�ek�qd` �Fhl ] [ h�Ikkl s[ qel k�Ik_` u�� � � � PKÀ�Td` �ò cel kÛp�[ s` o[ c` �R¦ C�` um̀ k_eqr ò
ò j [ ekp� [ q� fr pq� � À� « � l a� FCPí peckeaê [ kqhv� ] ` hl t � qd` � chl ] [ h� [ s` o[ c` � l a� �À� « í r k_` op̂ l oekc� qd`
k` ` _�al o�cò [ q̀ o�mr ] hê �[ k_�moes[ q̀ �p̀ ^ql o�eks` pqj ` kq�ek�ekkl s[ qel kÀ�@�qò k_�ek�qd` �ò cel k�ep�qd` �oep̀
l a�ekkl s[ qel k�^hr pq̀ op�[ k_�[ ^^` h̀ o[ ql o�mol co[ j p�[ ej ` _�[ q�al pq̀ oekc�_` ` m�q̀ ^dÀ�M` uê l Ã�al o�` u[ j mh̀ Ã
ep�dl j ` �ql �p̀ s` o[ h�q̀ ^dkl hl cv�m[ ogpÃ�pr ^d�[ p�Ml kq̀ oò vÛp�T` ^dkl hl cv�[ k_�Ikkl s[ qel k�P[ ogÃ�t dê d
pr mml oqp�pq[ oqr mp�ek�[ _s[ k^` _�@IÃ�ol ] l qê pÃ�[ k_�pj [ oq�j [ kr a[ ^qr oekcÀ�@oc` kqek[ �ep�j [ gekc�pqoe_` p�ek
k[ kl q̀ ^dkl hl cv� [ k_� [ _s[ k^` _� j [ q̀ oe[ hpÃ� pr mml oq̀ _� ] v� ^l hh[ ] l o[ qes` � ` aal oqp� ] ` qt ` ` k� [ ^[ _` j ê
ekpqeqr qel kp�[ k_�ek_r pqovÀ
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� �̂j�j�f�i�0�%�%�[�d�[�h�]�_�W�$�]�e�X�$�Y�b�%�i�_�j�[�i�%�Z�[�\�W�k�b�j�%�\�_�b�[�i�%�[�i�j�h�W�j�[�]�_�W�U�d�W�Y�_�e�d�W�b�U�Z�[�U� �̂_�Z�h�e�]�[�d�e�U�l�[�h�Z�[�U�#�U�Y� �̂_�b�[�$�f�Z�\
�œ�›���=�b�e�X�W�b���J�h�W�Z�[���7�b�[�h�j�$���(�&�(�*�$���#�S�B�[�J�M�����( �P�W�F�S�O�N�F�O�U���B�E�P�Q�U�T���U�I�F���O�F�X���#�S�B�[�J�M�J�B�O���"�S�U�J�G�J�D�J�B�M���*�O�U�F�M�M�J�H�F�O�D�F���1�M�B�O���	�1�#�*�"�
��
� �̂j�j�f�i�0�%�%�m�m�m�$�]�b�e�X�W�b�j�h�W�Z�[�W�b�[�h�j�$�e�h�]�%�_�d�j�[�h�l�[�d�j�_�e�d�%�'�)�.�-�(�/�%�i�j�W�j�[�#�W�_�Z�#�k�d�i�f�[�Y�_�\�_�[�Z�%�X�h�W�p�_�b�#�]�e�l�[�h�d�c�[�d�j�#�W�Z�e�f�j�i�#�7�j� �̂[�#�d�[�m�#�X�h�W�p�_�b�_�W�d�#
�W�h�j�_�\�_�Y�_�W�b�#�_�d�j�[�b�b�_�]�[�d�Y�[�#�f�b�W�d�#�f�X�_�W
�œ�œ���G�k�W�d�j�k�c�>�_�i�f�W�d�e�$��� �̂j�j�f�i�0�%�%�g�k�W�d�j�k�c� �̂_�i�f�W�d�e�$�e�h�]�%
�œ�•���9� �̂e�k�f�W�o�"���;�$���(�&�'�/�$���1�V�C�M�J�D���Q�P�M�J�D�Z���U�P���Q�S�P�N�P�U�F���U�F�D�I�O�P�M�P�H�Z���U�S�B�O�T�G�F�S���J�O���$�I�J�M�F���o���-�J�D�F�O�T�J�O�H�
���U�F�D�I�O�P�M�P�H�Z���U�S�B�O�T�G�F�S�����P�G�G�J�D�F�T���B�O�E
�U�F�D�I�O�P�M�P�H�Z���U�S�B�O�T�G�F�S���I�V�C�T�����$�B�T�F���T�U�V�E�Z���D�P�O�U�S�J�C�V�U�J�P�O���U�P���U�I�F���0�&�$�%���5�*�1���,�O�P�X�M�F�E�H�F���5�S�B�O�T�G�F�S���B�O�E���1�P�M�J�D�J�F�T���Q�S�P�K�F�D�U��
� �̂j�j�f�i�0�%�%�i�j�_�f�$�e�[�Y�Z�$�e�h�]�%�W�i�i�[�j�i�%�J�A�A�J�%�9�W�i�[�I�j�k�Z�_�[�i�%�+�$�f�Z�\

Pr ] hê ç@̂ [ _` j e[ çPoes[ q̀ �L[ k_p^[ m̀
Fl s` okj ` kqp� [ ^ol pp� L@B� [ ò � co[ _r [ hhv� ` j ] o[ ^ekc� qd` � ml q̀ kqe[ h� l a� _` ` m� q̀ ^dÃ� ekq̀ co[ qekc� eq� ekql
k[ qel k[ h�[ k_�ò cel k[ h�_` s` hl mj ` kq�[ c` k_[ pÀ�Pr ] hê �ekpqeqr qel kp�[ k_�ekq̀ ok[ qel k[ h�l oc[ kex[ qel kp�heg`
qd` � Ikq̀ oç@j ` oê [ k� C` s` hl mj ` kq� A[ kg� ĪCA°� ^l kqoe] r q̀ � ql � al pq̀ oekc� [ � ^l k_r ^es` � ` kseol kj ` kq� al o
_` ` m� q̀ ^d� ekkl s[ qel kÀ� Td` � ICAÛp� ekkl s[ qel k� [ k_� s` kqr ò � ^[ meq[ h� [ oj Ã� ICA� L[ ] PLÃ� r k_` op̂ l ò p� qd`
ej ml oq[ k^` � l a� h̀ s` o[ cekc�_` ` m�q̀ ^d�ql � [ __ò pp�pl ^e[ h� [ k_�` kseol kj ` kq[ h�^d[ hh̀ kc` pÃ�decdhecdqekc
eqp�^[ m[ ^eqv�ql �_oes` �ek^hr pes` �col t qd�[ k_�ò pehè k^` À

N[ qel k[ h�ekeqe[ qes` p�ar oqd` o�_` j l kpqo[ q̀ �qdep�^l j j eqj ` kqÀ�Ik�O^ql ] ` o�� � � � Ã�[ k�` um̀ oq�^l j j eppel k�ek
Bdeh̀ � mò p̀ kq̀ _� qd` � ò ml oq� ×R̀ ^l j j ` k_[ qel kp� [ k_� Bd[ hh̀ kc` p� al o� Sqò kcqd` kekc� qd` � Qr [ kqr j
D̂ l pvpq̀ j �ek�Bdeh̀ ÃØ� l r qhekekc� [ �pqo[ q̀ cê �ol [ _j [ m�ql � [ _s[ k^` �qd` �^l r kqovÛp�nr [ kqr j � q̀ ^dkl hl cv
p̀ ^ql o� t eqd� [ mmhê [ qel kp� ek� j ekekcÃ� ò k` t [ ] h̀ � ` k` ocvÃ� [ k_� ^v] ` op̀ ^r oeqvPMÀ� @__eqel k[ hhvÃ� Bdeh̀ Ûp
N[ qel k[ h�Fò ` k�Hv_ol c` k�Sqo[ q̀ cv�[ ej p�ql �[ ^^` h̀ o[ q̀ �ò p̀ [ ô d�[ k_�_` s` hl mj ` kq�ek�^h̀ [ k�` k` ocv
q̀ ^dkl hl cè p� [ q� r kes` opeqè p� [ k_� ò p̀ [ ô d� ^` kq̀ opPNÀ� Sej eh[ ohvÃ� Ao[ xehÛp� � � � � ç� � � � � @oqeaê e[ h
Ikq̀ hhec` k^` � Ph[ k� ¯PAI@°� ^l j j eqp� [ mmol uej [ q̀ hv� ARL� � � � ] ehhel k� ¯USC� � À�� ] ehhel k°� ql � ` kd[ k^` � @I
ekao[ pqor ^qr ò Ã� pr m̀ ô l j mr qekc� ^[ m[ ] eheqè pÃ� _` s` hl m� Pl oqr cr ` p̀ � h[ kcr [ c` � j l _` hpÃ� [ k_� mol se_`
mol à ppel k[ h�qo[ ekekc�ek�@IPOÀ

@̂ [ _` j ê �ekpqeqr qel kp�ek�L@B�[ ò �g` v�_oes` op�l a�_` ` m�q̀ ^d�_` s` hl mj ` kqÃ�^l j ] ekekc�pqol kc�ò p̀ [ ô d
al r k_[ qel kp� t eqd�ekeqe[ qes` p�qd[ q� ^l kk` ^q� [ ^[ _` j e[ � [ k_�ek_r pqovÀ� Ikpqeqr qel kp�heg` � qd` �Ukes` opeqv� l a
SEl � P[ r hl � ¯USP°� ek� Ao[ xeh� [ k_� qd` � Pl kqeaê e[ � Ukes` ope_[ _� B[ q¾hê [ � _` � Bdeh̀ � ¯PUB°� d[ s` � j [ _`
^l kqoe] r qel kp� ql � qd` � ò cel kÖp� ekkl s[ qel k� ^[ m[ ^eqvÀ� USPÃ� al o� ekpq[ k^` Ã� dl pqp� [ _s[ k^` _� ò p̀ [ ô d
mol co[ j p� ek� ] el ekal oj [ qê p� [ k_� [ coê r hqr o[ h� q̀ ^dkl hl cè pÃ� t deh̀ � PUB� ep� eksl hs` _� ek� nr [ kqr j
ò p̀ [ ô d� [ k_� d[ p� m[ oqk` opdemp� t eqd� ekq̀ ok[ qel k[ h� pq[ g` dl h_` op� ql � [ _s[ k^` � Bdeh̀ Öp� nr [ kqr j
` ^l pvpq̀ j À� @__eqel k[ hhvÃ� ekeqe[ qes` p� heg` � Qr [ kqr j Hepm[ kl PPÃ� ] [ p̀ _� ek� M` uê l � BeqvÃ� [ ò � al pq̀ oekc� [
ò cel k[ h�^l j j r keqv�al ^r p̀ _�l k�h̀ s` o[ cekc�nr [ kqr j �^l j mr qekc�al o�chl ] [ h�ej m[ ^qÀ

Ukes` opeqè p�ek�L@B�[ ò �ek^ò [ pekchv�moel oeqexekc�q̀ ^dkl hl cv�qo[ kpà o�[ k_�^l j j ` ô e[ hex[ qel k�ql �al pq̀ o
_` ` m�q̀ ^d�ekkl s[ qel kÀ�Ik�Bdeh̀ Ã�qd` �cl s` okj ` kq�[ c` k^v�Bl oml o[ ^e¾k�_` �El j ` kql �_` �h[ �Pol _r ^^e¾k
¯Bl oal °Ã�ek�^l hh[ ] l o[ qel k� t eqd� [ ^[ _` j ê �ekpqeqr qel kpÃ�d[ p� ` pq[ ] hepd` _� ò cel k[ h� q̀ ^d�qo[ kpà o�dr ] p�ql
pr mml oq� qd` � ^l j j ` ô e[ hex[ qel k� l a� ò p̀ [ ô d� l r qmr qpPQÀ� Sej eh[ ohvÃ� T` ^kl h¾cê l � _` � Ml kq̀ oò v� ek
M` uê l � d[ p� h[ r k^d` _� q̀ ^dkl hl cv� m[ ogp� [ k_� ] l l q̂ [ j mp� pm̀ ^e[ hexekc� ek� [ _s[ k^` _� j [ kr a[ ^qr oekc
[ k_� j ` _ê [ h� _` sê ` pÃ� ^ò [ qekc� [ � ] oe_c` � ] ` qt ` ` k� [ ^[ _` j e[ � [ k_� ek_r pqovÀ� Ik� @oc` kqek[ Ã� qd`
@oc` kqek`
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�œ�Ÿ���?�d�j�[�h�#�7�c�[�h�_�Y�W�d���: �[�l�[�b�e�f�c�[�d�j���8�W�d�a�����?�: �8���$���(�&�(�)�$���%�F�F�Q���5�F�D�I�����5�I�F���/ �F�X���8�B�W�F����� �̂j�j�f�i�0�%�%�f�k�X�b�_�Y�W�j�_�e�d�i�$�_�W�Z�X�$�e�h�]�%�[�d�%�Z�[�[�f�#�j�[�Y� �̂#�d�[�m�#
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@oc` kqek` � N[ kl q̀ ^dkl hl cv� El r k_[ qel k� ¯E@N°� mol j l q̀ p� [ _s[ k^` _� ò p̀ [ ô d� ek� k[ kl q̀ ^dkl hl cvÃ
al pq̀ oekc� ^l hh[ ] l o[ qel k� ] ` qt ` ` k� [ ^[ _` j e[ � [ k_� ek_r pqov� ql � ] oe_c` � p̂ è kqeaê � _ep̂ l s` ov� [ k_
^l j j ` ô e[ hex[ qel kÀ� Ik� [ __eqel kÃ� qd` � Ikpqeqr ql � A[ hp̀ eol � pr mml oqp� ` kqò mò k` r opdem� [ k_
^l j j ` ô e[ hex[ qel k�qdol r cd�eqp�[ kkr [ h�_` ` m�q̀ ^d�pq[ oqr m�^l j m̀ qeqel kPRÀ

Td` � ò cel k� ep� dl j ` � ql � [ mmol uej [ q̀ hv� � � � � _` ` m� q̀ ^d� pq[ oqr mp� qd[ q� d[ s` � ^l hh̀ ^qes` hv� o[ ep̀ _� ô� À�
] ehhel k�ek�s` kqr ò �^[ meq[ hÃ�^l kqoe] r qekc�ql �[ k�` ^l pvpq̀ j �s[ hr ` _�[ q�ô� �] ehhel k�ek�� � � � À�V` kqr ò �^[ meq[ h
eks` pqj ` kqp� ek� _` ` m� q̀ ^d� pq[ oqr mp� d[ s` � pdl t k� [ � pq̀ [ _v� r mt [ o_� qo[ f̀ ^ql ovÃ� col t ekc� aol j � ô� �
j ehhel k� ek� � � � � � ql � ô� � � � j ehhel k� ek� � � � � PSÀ� Td` � eks` pqj ` kq� h[ k_p̂ [ m̀ � ek^hr _` p� ] l qd� ò cel k[ h� [ k_
ekq̀ ok[ qel k[ h� mh[ v` opÃ� t eqd� � � � _` _ê [ q̀ _� _` ` m� q̀ ^d� VB� ar k_p� [ p� l a� � � � � í moej [ oehv� ] [ p̀ _� ek
@oc` kqek[ Ã� Ao[ xehÃ� Bdeh̀ Ã� [ k_� Uor cr [ vÀ� C` ` m� q̀ ^d� ` kqò mò k` r opdem� ek� L@B� ep� [ hpl � j [ ekhv
^l k^` kqo[ q̀ _� ek� @oc` kqek[ Ã� Ao[ xehÃ� [ k_� Bdeh̀ Ã� t dê d� ql c` qd` o� [ ^^l r kq� al o� � � « � l a� qd` � ò cel kÛp
pq[ oqr mpÀ�Bl pq[ �Rê [ �d[ p� ` j ` oc` _� [ p� [ � ò h̀ s[ kq�mh[ v` oÃ�^l kqoe] r qekc� � � « � l a�qd` � ` ^l pvpq̀ j Ûp�ql q[ h
s[ hr ` À

S` ^ql o[ hhvÃ�] el q̀ ^dkl hl cv�_l j ek[ q̀ p�qd` �h[ k_p̂ [ m̀ Ã�ò mò p̀ kqekc�� � « �l a�qd` �` ^l pvpq̀ j Ûp�s[ hr ` PTÀ
p̄̀ ` �Eecr ò �� °�Tdep�mol j ek` k^` �ep�[ qqoe] r q̀ _�ql �qd` �ò cel kÛp�t ` hhç̀ pq[ ] hepd` _�[ coê r hqr o[ h�] [ p̀ �[ k_�[
pqol kc�q[ h̀ kq�ml l h�ek�heà �p̂ è k^` pÀ�@p�[ �ò pr hqÃ�qd` �ò cel k�d[ p�] ` ^l j ` �[ �dr ] �al o�] el q̀ ^d�ekkl s[ qel kÀ
Wdeh̀ � qd` � moes[ q̀ � p̀ ^ql o� ep� c[ ekekc� j l j ` kqr j Ã� ^d[ hh̀ kc` p� ò j [ ekÀ� M[ kv� pq[ oqr mp� [ ò � kl q� ar hhv
eks` pql oçò [ _vÃ� l aq̀ k� hej eq̀ _� ] v� ek^ò j ` kq[ h� ekkl s[ qel kpÃ� r k_` o_` s` hl m̀ _� ^l j j ` ô e[ hex[ qel k
pqo[ q̀ cè pÃ� [ k_� t ` [ g� IP� mol q̀ ^qel kÀ� @__eqel k[ hhvÃ� hej eq̀ _� s` kqr ò � ^[ meq[ h� [ s[ eh[ ] eheqv� [ k_� t ` [ g
^l j j ` ô e[ hex[ qel k�m[ qdt [ vp�^l kqekr ` �ql �dek_` o�pq[ oqr mp�aol j �p̂ [ hekc�qd` eo�ekkl s[ qel kpÀ
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Me__h̀ �D[ pq

Td` � _` ` m� q̀ ^d� ` ^l pvpq̀ j � ek� qd` � Me__h̀ � D[ pq� ep� pd[ m̀ _� ] v� cl s` okj ` kqç] [ ^g` _� ekeqe[ qes` p� [ k_
ek^ò [ pekc� al ^r p� l k� ò p̀ [ ô dç_oes` k� q̀ ^dkl hl cè pÀ� Td` � ò cel k� a[ ^` p� peckeaê [ kq� c` l co[ mdê [ h� [ k_
` kseol kj ` kq[ h� ^d[ hh̀ kc` pÃ� pr ^d� [ p� t [ q̀ o� p̂ [ ô eqvÃ� al l _� p̀ ^r oeqvÃ� [ k_� ò he[ k^` � l k� kl kçò k` t [ ] h̀
` k` ocv� pl r ô ` pÀ� Td` p̀ � a[ ^ql op� [ ò � _oesekc� ekkl s[ qel k� [ k_� eks` pqj ` kq� ek� ^oeqê [ h� p̀ ^ql op� pr ^d� [ p
t [ q̀ o� j [ k[ c` j ` kqÃ� [ coê r hqr o[ h� q̀ ^dkl hl cvÃ� [ k_� ò k` t [ ] h̀ � ` k` ocvÃ� t dê d� [ heck� t eqd� hl kcçq̀ oj
pqo[ q̀ cê �moel oeqè p�[ k_�pr pq[ ek[ ] eheqv�cl [ hpÀ

T` ^dkl hl cê [ h�R` [ _ek` pp�[ k_�Ikkl s[ qel k�L[ k_p^[ m̀
Td` �Me__h̀ �D[ pq�ep� j [ gekc�mol cò pp�ek� q̀ ^dkl hl cê [ h� ò [ _ek` ppÃ� t eqd� p̀ s` o[ h�^l r kqoè p� ` um[ k_ekc
qd` eo� q̀ ^dkl hl cê [ h� ^[ m[ ] eheqè pÀ� @̂^l o_ekc� ql � qd` � UNBT@C� Eol kqè o� T` ^dkl hl cv� Ik_` uQLÃ� decdç
ek^l j ` � ^l r kqoè p�ek^hr _ekc� Ipo[ ` hÃ�qd` �U@DÃ� [ k_�S[ r _e�@o[ ] e[ �d[ s` � [ _s[ k^` _�ekao[ pqor ^qr ò Ã� t ` hhç
ar k_` _�R¦ C�` ^l pvpq̀ j pÃ� [ k_�pr mml oqes` �ekkl s[ qel k�ml hê è pÀ�Hl t ` s` oÃ�^d[ hh̀ kc` p� ò j [ ek�ek�hl t ç
ek^l j `

Eecr ò �� Â�Sd[ ò �l a�` [ ^d�_` ` m�q̀ ^dÛp�s` oqê [ h�s[ hr ` �[ ^ol pp�^l r kqoè pQK
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ek^l j ` � ` ^l kl j è pÃ� t d` ò � ekpr aaê è kq� _eceq[ h� ekao[ pqor ^qr ò Ã� hej eq̀ _� [ ^^` pp� ql � decdçm̀ oal oj [ k^`
^l j mr qekcÃ� [ k_� t ` [ g� hekg[ c` p� ] ` qt ` ` k� [ ^[ _` j e[ � [ k_� ek_r pqov� dek_` o� qd` � col t qd� l a� [ _s[ k^` _
q̀ ^dkl hl cè pÀ�Bl r kqoè p�heg` �Jl o_[ k�[ k_�L` ] [ kl k�d[ s` �col t ekc�q̀ ^d�` ^l pvpq̀ j p�] r q�a[ ^` �] [ ooè op
pr ^d� [ p� ] o[ ek� _o[ ekÃ� hej eq̀ _� s` kqr ò � ^[ meq[ h� [ s[ eh[ ] eheqvÃ� [ k_� ò cr h[ ql ov� ^l kpqo[ ekqpÀ� Td` � ò cel kÛp
_eceq[ h� _ese_` � ep� ar oqd` o� ` u[ ^` o] [ q̀ _� ] v� c` l ml heqê [ h� ekpq[ ] eheqvÃ� t dê d� ò pqoê qp� ^ol ppç] l o_` o
^l hh[ ] l o[ qel k�[ k_�eks` pqj ` kq�ek�` j ` ocekc�q̀ ^dkl hl cè pÀ

@̂^l o_ekc� ql � qd` � Fhl ] [ h� Ikkl s[ qel k� Ik_` u� ¯FII°� � � � � QMÃ� qd` � Me__h̀ � D[ pq� mò p̀ kqp� [ � _es` op̀
ekkl s[ qel k� h[ k_p̂ [ m̀ Ã� t eqd� _epm[ oeqè p� ek� ò p̀ [ ô d� l r qmr qÃ� ar k_ekc� [ s[ eh[ ] eheqvÃ� [ k_
^l j j ` ô e[ hex[ qel k� ^[ m[ ] eheqè pÀ� Ipo[ ` hÃ� qd` � U@DÃ� [ k_� S[ r _e� @o[ ] e[ � d[ s` � _` j l kpqo[ q̀ _� pqol kc
ekkl s[ qel k�m̀ oal oj [ k^` Ã�m[ oqê r h[ ohv�ek�m[ q̀ kq�[ ^qeseqvÃ�gkl t h̀ _c` �^ò [ qel kÃ�[ k_�decdçq̀ ^d�` uml oqpÀ
Td` � U@D� ep� ò ^l ckex` _� al o� eqp� _eceq[ h� ekkl s[ qel k� ` aal oqpÃ� m[ oqê r h[ ohv� ek� IBT� [ _l mqel kÃ� cl s` okj ` kq
_eceq[ h� p̀ osê ` pÃ� [ k_�@I�ekq̀ co[ qel kÀ�Hl t ` s` oÃ�ekkl s[ qel k� m̀ oal oj [ k^` � ò j [ ekp� r k` s` k� [ ^ol pp�qd`
ò cel kÀ� Ll t ç� [ k_� j e__h̀ çek^l j ` � ^l r kqoè p� ek� qd` � ò cel k� d[ s` � col t ekc� q̀ ^d� ` ^l pvpq̀ j p� ] r q
^l kqekr ` � ql � a[ ^` � pqor ^qr o[ h� ^d[ hh̀ kc` p� pr ^d� [ p� hej eq̀ _� R¦ C� ` um̀ k_eqr ò Ã� ekpr aaê è kq� ar k_ekc
j ` ^d[ kepj pÃ�[ k_�t ` [ g�q̀ ^dkl hl cv�qo[ kpà o�ao[ j ` t l ogpÀ

Pr ] hê ç@̂ [ _` j e[ çPoes[ q̀ �L[ k_p^[ m̀
Fl s` okj ` kqp�[ ^ol pp�qd` �Me__h̀ �D[ pq�[ ò �ek^ò [ pekchv�moel oeqexekc�_` ` m�q̀ ^d�[ p�[ �pqo[ q̀ cê �mehh[ o�al o
` ^l kl j ê �_es` opeaê [ qel kÃ�ek_r pqoe[ h�^l j m̀ qeqes` k` ppÃ�[ k_�pr pq[ ek[ ] h̀ �_` s` hl mj ` kqÀ�S[ r _e�@o[ ] e[ Ûp
Vepel k�� � � � �pqo[ q̀ cvQN�mh[ ^` p�p̂ è k^` �[ k_�ekkl s[ qel k�[ q�qd` �^l ò �l a�eqp�qo[ kpal oj [ qel k�[ c` k_[ Ã
al ^r pekc�l k�kl s` h�@IÃ�nr [ kqr j �^l j mr qekcÃ�] el q̀ ^dkl hl cvÃ�[ k_�^h̀ [ k�` k` ocv�q̀ ^dkl hl cè pÀ�@p�m[ oq
l a� qdep� sepel kÃ� S[ r _e� @o[ ] e[ � d[ p� ` pq[ ] hepd` _� qd` � N[ qel k[ h� T` ^dkl hl cv� C` s` hl mj ` kq� Pol co[ j
¯NTCP°QOÃ� [ � k[ qel k[ h� ekeqe[ qes` � _` peck` _� ql � pvpq̀ j [ qê [ hhv� pqò kcqd` k� qd` � ^l r kqovÛp� decdçq̀ ^d
` ^l pvpq̀ j � [ k_� [ ^^` h̀ o[ q̀ � pr pq[ ek[ ] h̀ � _` s` hl mj ` kqÀ� @__eqel k[ hhvÃ� qd` � ^l r kqov� h[ r k^d` _� [ � _` ` m
q̀ ^d�s` kqr ò �pqr _el QPÃ�] [ ^g` _�] v�qd` �S[ r _e�Mekepqov�l a�Iks` pqj ` kq�[ k_�qd` �R̀ p̀ [ ô dÃ�C` s` hl mj ` kqÃ
[ k_�Ikkl s[ qel k�@r qdl oeqvÃ�t eqd�[ k�ekeqe[ h�^[ meq[ h�l a�ô� � � �j ehhel kÀ�Tdep�ekeqe[ qes` �[ ej p�ql �pr mml oq�_` ` m
q̀ ^d�pq[ oqr mpÃ�_oes` �^l j j ` ô e[ hex[ qel kÃ�[ k_�al pq̀ o�^ol ppç] l o_` o�ekkl s[ qel k�] ` qt ` ` k�qd` �Me__h̀ �D[ pq
[ k_�Sl r qd` [ pq�@pe[ À

Td` �U@D�d[ p�[ hpl �moel oeqex` _�_` ` m�q̀ ^d�_` s` hl mj ` kqÃ�t eqd�kl s` h�@IÃ�pm[ ^` �q̀ ^dÃ�[ k_�] el q̀ ^dkl hl cv
mh[ vekc�[ �^` kqo[ h�ol h̀ �ek�eqp�ekkl s[ qel k�pqo[ q̀ cvÀ�Td` �U@D�@oqeaê e[ h�Ikq̀ hhec` k^` �Sqo[ q̀ cv�� � � �QQ�[ ej p
ql � ekq̀ co[ q̀ � [ _s[ k^` _� @I� pl hr qel kp� [ ^ol pp� g` v� p̀ ^ql opÃ� ` kd[ k^ekc� eqp� [ mmhê [ qel k� ek� d` [ hqd^[ ò Ã
` k` ocv
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� �̂j�j�f�i�0�%�%�Z�\�Z�\�$�l�Y�%�W�X�e�k�j�#�k�i�%�_�d�l�[�i�j�c�[�d�j�#�j� �̂[�i�_�i�%
�ž�����8�W� �̂h�W�_�d���;�: �8�$���(�&�(�+�$���4�D�B�M�J�O�H���: �P�V�S���#�V�T�J�O�F�T�T�����4�U�B�S�U�6�Q���J�O���U�I�F���( �$�$���B�O�E���#�B�I�S�B�J�O�$��� �̂j�j�f�i�0�%�%�m�m�m�$�X�W� �̂h�W�_�d�[�Z�X�$�Y�e�c�%�X�k�i�_�d�[�i�i�#
�e�f�f�e�h�j�k�d�_�j�_�[�i�%�i�j�W�h�j�k�f�#�X�W� �̂h�W�_�d

` k` ocvÃ� [ k_� qo[ kpml oq[ qel kÀ� Bl j mh̀ j ` kqekc� qdepÃ� qd` � U@D� N[ qel k[ h� @_s[ k^` _� S^è k^` p� @c` k_[
� � � �QR� [ heckp� _` ` m� q̀ ^d� ekeqe[ qes` p� t eqd� pr pq[ ek[ ] eheqv� l ] f̀ ^qes` pÃ� ` j md[ pexekc� [ _s[ k^` j ` kqp� ek
^h̀ [ k�` k` ocv�[ k_�] el q̀ ^dkl hl cvÀ�@__eqel k[ hhvÃ�qd` �U@D�d[ p�j [ _` �eks` pqj ` kqp�ek�pm[ ^` �` umhl o[ qel kÃ
ek^hr _ekc�qd` �Dj eo[ q̀ p�Lr k[ o�Meppel k�[ k_�M[ op�S^è k^` �BeqvQSÃ�] l qd�l a�t dê d�^l kqoe] r q̀ �ql �mol cò pp
ek�ol ] l qê pÃ�[ r ql kl j l r p�pvpq̀ j pÃ�[ k_�[ ` ol pm[ ^` �q̀ ^dkl hl cè pÀ

Td` � [ ^[ _` j ê � h[ k_p̂ [ m̀ � ek� qd` � Me__h̀ � D[ pq� mh[ vp� [ k� ek^ò [ pekchv� ej ml oq[ kq� ol h̀ � ek� pd[ mekc� qd`
ò cel kÛp� _` ` m� q̀ ^d� ` ^l pvpq̀ j À� Ik� S[ r _e� @o[ ] e[ Ã� qd` � Kekc� @] _r hh[ d� Ukes` opeqv� l a� S^è k^` � [ k_
T` ^dkl hl cv�¯K@UST°�d[ p�` j ` oc` _�[ p�[ �dr ] �al o�_` ` m�q̀ ^d�ò p̀ [ ô d�t eqd�_` _ê [ q̀ _�mol co[ j p�heg`
C` pqek[ qel k� C` ` m� T` ^dQTÃ� _oesekc� ekkl s[ qel k� ek� ^h̀ [ k� ` k` ocvÃ� ] el q̀ ^dkl hl cvÃ� [ k_� [ _s[ k^` _
j [ q̀ oe[ hpÀ� Td` � U@D� d[ p� j [ _` � pqoe_` p� ek� ekq̀ co[ qekc� [ ^[ _` j ê � ò p̀ [ ô d� t eqd� ek_r pqovç_oes` k
ekkl s[ qel kÀ� Td` � Ml d[ j j ` _� Aek� Z[ v` _� Ukes` opeqv� l a� @oqeaê e[ h� Ikq̀ hhec` k^` � ¯MAZU@I°Ã� qd` � aeopq
r kes` opeqv� chl ] [ hhv� _` _ê [ q̀ _� pl h̀ hv� ql � @IÃ� al ^r p̀ p� l k� j [ ^dek` � h̀ [ okekcÃ� ^l j mr q̀ o� sepel kÃ� [ k_
k[ qr o[ h� h[ kcr [ c` � mol ^` ppekcÀ� Td` � Kd[ hea[ � Ukes` opeqv� Sm[ ^` � T` ^dkl hl cv� [ k_� Ikkl s[ qel k� B` kq̀ o
¯KUSTIB°Ã�ek�^l hh[ ] l o[ qel k�t eqd�ekq̀ ok[ qel k[ h�pm[ ^` �[ c` k^è pÃ�ep�[ _s[ k^ekc�pm[ ^` �p̂ è k^` Ã�ol ] l qê pÃ
[ k_� [ ` ol pm[ ^` � ` kcek` ` oekc� ql � pr mml oq� qd` � U@DÛp� col t ekc� pm[ ^` � ` umhl o[ qel k� [ j ] eqel kpÀ
@__eqel k[ hhvÃ� qd` � U@D� Sm[ ^` � @c` k^vÃ� ek� ^l hh[ ] l o[ qel k� t eqd� r kes` opeqè pÃ� pr mml oqp� ò p̀ [ ô d� ek
mh[ k` q[ ov�p̂ è k^` pÃ�pm[ ^` �ol ] l qê pÃ�[ k_�p[ q̀ hheq̀ �q̀ ^dkl hl cvÃ�ar oqd` o�pl he_eavekc�qd` �ò cel kÛp�col t ekc
_` ` m�q̀ ^d�` um̀ oqep̀ RKÀ

Td` � moes[ q̀ � p̀ ^ql o� [ hpl � ^l kqoe] r q̀ p� peckeaê [ kqhv� ql � [ _s[ k^ekc� _` ` m� q̀ ^d� [ ^ol pp� qd` � Me__h̀ � D[ pqÃ
t eqd� [ � pr oc` � ek� VB� eks` pqj ` kqpÃ� qd` � ` um[ kpel k� l a� q̀ ^dkl hl cv� m[ ogpÃ� [ k_� qd` � ` pq[ ] hepdj ` kq� l a
pm̀ ^e[ hex` _� ek^r ] [ ql op� [ k_� [ ^^` h̀ o[ ql opÀ� VBç] [ ^g` _� _` ` m� q̀ ^d� pq[ oqr mp� ek� qd` � ò cel k� d[ s` � p̀ ` k
o[ me_�` um[ kpel kÃ�pr mml oq̀ _�] v�] l qd�_l j ` pqê �[ k_�ekq̀ ok[ qel k[ h�eks` pql opÀ�Ik�S[ r _e�@o[ ] e[ Ã�ekeqe[ qes` p
heg` �qd` �ar k_çl açar k_p�d[ s` �j l ] ehex` _�^[ meq[ h�ql �pr mml oq�decdçq̀ ^d�s` kqr ò pÀ�Td` �U@D�d[ p�[ hpl �p̀ ` k
col t ekc� _` ` m� q̀ ^d� eks` pqj ` kqÃ� t eqd� qd` � Cr ] [ e� Er qr ò � Cepqoê q� Er k_RL� al ^r pekc� l k� pq[ oqr mp
pm̀ ^e[ hexekc� ek� [ _s[ k^` _� @IÃ� ol ] l qê pÃ� [ k_� pj [ oq� j l ] eheqvÃ� t deh̀ � Mr ] [ _[ h[ � V` kqr ò pÃ� [ � pl s` ò eck
eks` pqj ` kq�^l j m[ kvÃ�^l kqekr ` p�ql � ^d[ kk` h�ar k_ekc�ekql �^hej [ q̀ � q̀ ^dÃ� ] el q̀ ^d� [ k_� p̀ j ê l k_r ^ql o
q̀ ^dkl hl cè pÀ�M` [ kt deh̀ Ã�A[ do[ ek�ep�al pq̀ oekc�q̀ ^d�` kqò mò k` r opdem�qdol r cd�ekeqe[ qes` p�heg` �Sq[ oqr m
A[ do[ ekRMÃ� t dê d� mol se_` p� ` [ ohvçpq[ c` � pr mml oq� al o� ` j ` ocekc� _` ` m� q̀ ^d� pq[ oqr mp� [ k_� a[ ^eheq[ q̀ p
^l hh[ ] l o[ qel k�] ` qt ` ` k�cl s` okj ` kq�[ c` k^è pÃ�eks` pql opÃ�[ k_�moes[ q̀ �` kq̀ omoep̀ pÀ
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�9�W�h�_�X�X�[�W�d�����B�7�9�����i�[�Y�j�_�e�d�$���J� �̂_�i���Y�b�W�i�i�_�\�_�Y�W�j�_�e�d���_�i���X�W�i�[�Z���e�d���C�[�n�_�Y�e�Ê�i���[�Y�e�d�e�c�_�Y���i�j�h�k�Y�j�k�h�[�"���j�[�Y� �̂d�e�b�e�]�_�Y�W�b���b�W�d�Z�i�Y�W�f�[�"���W�d�Z���h�[�]�_�e�d�W�b
�f�e�b�_�Y�o���\�h�W�c�[�m�e�h�a�i�"���m� �̂_�Y� �̂��W�b�_�]�d���c�e�h�[���Y�b�e�i�[�b�o���m�_�j� �̂��B�7�9���[�Y�e�d�e�c�_�[�i���_�d���j� �̂[���Y�e�d�j�[�n�j���e�\���Z�[�[�f���j�[�Y� �̂��_�d�d�e�l�W�j�_�e�d�"���]�e�l�[�h�d�c�[�d�j���i�k�f�f�e�h�j
�c�[�Y� �̂W�d�_�i�c�i�"���W�d�Z���_�d�l�[�i�j�c�[�d�j���f�W�j�j�[�h�d�i�$
�ž�•���K�D�9�J�7�: �$���(�&�(�)�$���5�F�D�I�O�P�M�P�H�Z���B�O�E���J�O�O�P�W�B�U�J�P�O���S�F�Q�P�S�U���� �� �� �������P�Q�F�O�J�O�H���H�S�F�F�O���X�J�O�E�P�X�T�����U�F�D�I�O�P�M�P�H�J�D�B�M���P�Q�Q�P�S�U�V�O�J�U�J�F�T���G�P�S���B���M�P�X��
�D�B�S�C�P�O���X�P�S�M�E�$��� �̂j�j�f�i�0�%�%�Z�_�]�_�j�W�b�b�_�X�h�W�h�o�$�k�d�$�e�h�]�%�h�[�Y�e�h�Z�%�*�&�&�-�.�+�'�5�l�3�f�Z�\

Nl oqd� @j ` oê [ ÛpRP� _` ` m� q̀ ^d� ` ^l pvpq̀ j � ep� _oes` k� ] v� cl s` okj ` kqç] [ ^g` _� ekeqe[ qes` pÃ� pqol kc
ò p̀ [ ô d�ekpqeqr qel kpÃ� [ k_� [ � j [ qr ò �moes[ q̀ �eks` pqj ` kq�h[ k_p̂ [ m̀ À�Td` �Ukeq̀ _�Sq[ q̀ p� [ k_�B[ k[ _[
dl pq�[ �_vk[ j ê �_` ` m�q̀ ^d�h[ k_p̂ [ m̀ Ã�t eqd�kl q[ ] h̀ �[ _s[ k^` j ` kqp�ek�@IÃ�nr [ kqr j �^l j mr qekcÃ�pm[ ^`
q̀ ^dÃ� ] el q̀ ^dkl hl cvÃ� [ k_� [ _s[ k^` _� j [ kr a[ ^qr oekcÀ� @� g` v� pqò kcqd� l a� qd` � ò cel k� ep� eqp� _vk[ j ê
pq[ oqr m� ` ^l pvpq̀ j Ã� t dê d� ] ` k` aeqp� aol j � pqol kc� ekq̀ hh̀ ^qr [ h� mol m̀ oqv� mol q̀ ^qel kpÃ� [ � oepgçql h̀ o[ kq
eks` pqj ` kq� ^r hqr ò Ã� [ k_� t ` hhç̀ pq[ ] hepd` _� ^l j j ` ô e[ hex[ qel k� m[ qdt [ vpÀ� Pr ] hê � [ k_� moes[ q̀ � p̀ ^ql o
^l hh[ ] l o[ qel k�d[ p�` k[ ] h̀ _�[ �pq̀ [ _v�ahl t �l a�ekkl s[ qel k�aol j �r kes` opeqè p�[ k_�ò p̀ [ ô d�h[ ] p�ekql �decdç
col t qd�pq[ oqr mpÃ�pr mml oq̀ _� ] v�s` kqr ò �^[ meq[ h�aeoj pÃ�^l oml o[ q̀ �R¦ C�m[ oqk` opdempÃ� [ k_� q̀ ^dkl hl cv
ek^r ] [ ql opÀ

T` ^dkl hl cê [ h�R` [ _ek` pp�[ k_�Ikkl s[ qel k�L[ k_p^[ m̀
Nl oqd� @j ` oê [ � _` j l kpqo[ q̀ p� [ � decd� h̀ s` h� l a� q̀ ^dkl hl cê [ h� ò [ _ek` ppÃ� r k_` omekk` _� ] v� [ _s[ k^` _
_eceq[ h� ekao[ pqor ^qr ò Ã� pqol kc� R¦ C� ^[ m[ ] eheqè pÃ� [ k_� [ � ol ] r pq� ekq̀ hh̀ ^qr [ h� mol m̀ oqv� ao[ j ` t l ogÀ� Td`
Ukeq̀ _� Sq[ q̀ p� o[ kgp� [ j l kc� qd` � decd` pq� chl ] [ hhv� ek� q̀ ^dkl hl cê [ h� ò [ _ek` ppÃ� _oes` k� ] v� pqol kc
ek_r pqoe[ h� ^[ m[ ^eqvÃ� [ � decdhv� pgehh̀ _� t l ogal ô ` Ã� [ k_� pqol kc� ò p̀ [ ô d� ekpqeqr qel kpRQÀ� Td` � ^l r kqov
j [ ekq[ ekp� [ � peckeaê [ kq� ` _c` � ek� decdçq̀ ^d� ` uml oqpÃ� s` kqr ò � ^[ meq[ h� ar k_ekcÃ� [ k_� R¦ C� eks` pqj ` kqpÀ
B[ k[ _[ � [ hpl � o[ kgp� [ j l kc� qd` � h̀ [ _ekc� ^l r kqoè p� ek� aol kqè o� q̀ ^dkl hl cv� [ _l mqel kÃ� t eqd� peckeaê [ kq
pqò kcqdp� ek� @IÃ� nr [ kqr j � ^l j mr qekcÃ� [ k_� heà � p̂ è k^` pÀ� @̂^l o_ekc� ql � UNBT@CÛp� T` ^dkl hl cv� [ k_
Ikkl s[ qel k� R̀ ml oqÃ� ] l qd� qd` � Ukeq̀ _� Sq[ q̀ p� [ k_� B[ k[ _[ � ] ` k` aeq� aol j � [ � t ` hhç̀ _r ^[ q̀ _� t l ogal ô ` Ã
pqol kc�mr ] hê �p̀ ^ql o�eks` pqj ` kq�ek�R¦ CÃ�[ k_�[ �col t ekc�k` qt l og�l a�ekkl s[ qel k�dr ] pÀ

Nl oqd�@j ` oê [

Td` �ò cel k�d[ p�[ hpl �p̀ ` k�qd` �oep̀ �l a�_` ` m�q̀ ^dçal ^r p̀ _�q̀ ^dkl hl cv�m[ ogp�[ k_�ek^r ] [ ql op�[ ej ` _�[ q
[ ^^` h̀ o[ qekc� qd` � ^l j j ` ô e[ hex[ qel k� l a� ^r qqekcç̀ _c` � ò p̀ [ ô dÀ� Ik� Q[ q[ oÃ� qd` � Q[ q[ o� S^è k^` � ¦
T` ^dkl hl cv�P[ og� ¯QSTP°RN� p̀ os` p� [ p� [ k� ` k[ ] h̀ o� l a�ekkl s[ qel k� ] v� dl pqekc�R¦ C� ^` kq̀ op�al o� chl ] [ h
q̀ ^dkl hl cv� aeoj p� [ k_� al pq̀ oekc� pq[ oqr mp� ek� @IÃ� mò ^epel k� j ` _ê ek` Ã� [ k_� pr pq[ ek[ ] h̀ � ` k` ocvÀ� S[ r _e
@o[ ] e[ Ûp� Kekc� @] _r h[ xex� Beqv� al o� S^è k^` � [ k_� T` ^dkl hl cv� ¯K@BST°RO� ^l kqoe] r q̀ p� ql � qd` � R¦ C� ek
nr [ kqr j � ^l j mr qekcÃ� ] el q̀ ^dkl hl cvÃ� [ k_� [ ` ol pm[ ^` � ` kcek` ` oekcÀ� Ik� qd` �U@DÃ�@] r �Cd[ ] eÛp�Hr ] � �
[ ^qp� [ p� [ � _` ` m� q̀ ^d� ekkl s[ qel k� dr ] Ã� l aà oekc� ` nr eqvçaò ` � pr ] pe_è pÃ� dl r pekcÃ� [ k_� l aaê ` � pm[ ^` � ql
` [ p̀ � aek[ k^e[ h� ] [ ooè op� al o� ` [ ohvçpq[ c` � pq[ oqr mpÀ� Td` p̀ � ekeqe[ qes` p� r k_` op̂ l ò � qd` � moes[ q̀ � p̀ ^ql oÛp
col t ekc�ol h̀ �ek�pd[ mekc�qd` �Me__h̀ �D[ pqÛp�_` ` m�q̀ ^d�` ^l pvpq̀ j À��
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@̂^l o_ekc� ql � WIPOÛp� Fhl ] [ h� Ikkl s[ qel k� Ik_` u� � � � � RRÃ� Nl oqd� @j ` oê [ � ò j [ ekp� l k` � l a� qd` � j l pq
ekkl s[ qel kçekq̀ kpes` � ò cel kpÃ� t eqd� qd` � Ukeq̀ _� Sq[ q̀ p� ^l kpepq̀ kqhv� o[ kgekc� [ j l kc� qd` � t l oh_Ûp� ql m
` ^l kl j è p� al o� ekkl s[ qel k� l r qmr qÀ� B[ k[ _[ � [ hpl � _` j l kpqo[ q̀ p� decd� m̀ oal oj [ k^` � ek� gkl t h̀ _c` ç
ekq̀ kpes` � ` j mhl vj ` kqÃ� mr ] hê � R¦ C� ar k_ekcÃ� [ k_� ekkl s[ qel k� ^hr pq̀ opÀ� Td` p̀ � ^hr pq̀ op� al pq̀ o
^l hh[ ] l o[ qel k�] ` qt ` ` k�[ ^[ _` j e[ Ã�ek_r pqovÃ�[ k_�cl s` okj ` kqÃ�_oesekc�qd` �^l j j ` ô e[ hex[ qel k�l a�_` ` m
q̀ ^dÀ�Sr pq[ ekekc�Nl oqd�@j ` oê [ Öp�^l j m̀ qeqes` k` pp�ek�ekkl s[ qel k�t ehh�ò nr eò �^l kqekr ` _�eks` pqj ` kq�ek
t l ogal ô ` � _` s` hl mj ` kqÃ� ekao[ pqor ^qr ò � ò pehè k^` Ã� [ k_� ` nr eq[ ] h̀ � [ ^^` pp� ql � q̀ ^dkl hl cê [ h
[ _s[ k^` j ` kqpÀ

Pr ] hê ç@̂ [ _` j e[ çPoes[ q̀ �L[ k_p^[ m̀
Td` � cl s` okj ` kqp� l a� qd` � Ukeq̀ _� Sq[ q̀ p� [ k_� B[ k[ _[ � pr mml oq� _` ` m� q̀ ^d� [ _s[ k^` j ` kq� qdol r cd
pqo[ q̀ cê �ml hê è pÃ�ar k_ekc�j ` ^d[ kepj pÃ�[ k_�q[ oc` q̀ _�k[ qel k[ h�ekeqe[ qes` pÀ�Ik�qd` �Ukeq̀ _�Sq[ q̀ pÃ�j [ fl o
h̀ ceph[ qes` �` aal oqp�d[ s` �] ` ` k�ekqol _r ^` _�ql �` kd[ k^` �q̀ ^dkl hl cê [ h�^l j m̀ qeqes` k` ppÀ�Td` �BHIPS�[ k_
S^è k^` � @̂q� �̄ � � � °� [ hhl ^[ q̀ _� ô� � � � ] ehhel k� ql � ` um[ k_� _l j ` pqê � p̀ j ê l k_r ^ql o� j [ kr a[ ^qr oekcÃ
[ _s[ k^` � @I� ò p̀ [ ô dÃ� [ k_� _` s` hl m� nr [ kqr j � ^l j mr qekc� ^[ m[ ] eheqè pÀ� Td` � [ ^q� [ hpl � ek^hr _` p
mol sepel kp� al o� t l ogal ô ` � _` s` hl mj ` kq� [ k_� qd` � ` pq[ ] hepdj ` kq� l a� ò cel k[ h� q̀ ^dkl hl cv� dr ] p� ql
pqò kcqd` k�hl ^[ h�ekkl s[ qel k�` ^l pvpq̀ j pÀ�@__eqel k[ hhvÃ�qd` �N[ qel k[ h�Qr [ kqr j �Ikeqe[ qes` �@̂q�mol se_` p
hl kcçq̀ oj �à _` o[ h�ar k_ekc�ql �[ _s[ k^` �nr [ kqr j �ò p̀ [ ô dÃ�` kpr oekc�pr pq[ ek` _�mol cò pp�ek�qdep�aè h_RSÀ
Td` � Ukeq̀ _� Sq[ q̀ p� Ikkl s[ qel k� [ k_� Bl j m̀ qeqel k� @̂q� �̄ � � � °RT� ar oqd` o� pqò kcqd` kp� p̂ è kqeaê � [ k_
q̀ ^dkl hl cê [ h�ekkl s[ qel k�] v�ek^ò [ pekc�ar k_ekc�al o�R¦ CÃ�ej mol sekc�q̀ ^d�qo[ kpà o�j ` ^d[ kepj pÃ�[ k_
al pq̀ oekc� ^l hh[ ] l o[ qel k� ] ` qt ` ` k� r kes` opeqè p� [ k_� ek_r pqov� m[ oqk` op� ek� p̀ ^ql op� pr ^d� [ p� pvkqd` qê
] el hl cvÃ�ol ] l qê pÃ�[ k_�^hej [ q̀ �q̀ ^dkl hl cvÀ

Ik� B[ k[ _[ Ã� _` ` m� q̀ ^d� ekkl s[ qel k� ep� _oes` k� ] v� [ � ^l j ] ek[ qel k� l a� cl s` okj ` kqçh̀ _� ekeqe[ qes` p� [ k_
mr ] hê çmoes[ q̀ �m[ oqk` opdempÀ�Td` �P[ kçB[ k[ _e[ k�@I�Sqo[ q̀ cvSK�d[ p�pqò kcqd` k` _�qd` �^l r kqovÖp�ol h̀ �ek
@I� ò p̀ [ ô d� ] v� pr mml oqekc� q[ h̀ kq� _` s` hl mj ` kq� [ k_� ^l j j ` ô e[ hex[ qel kÀ� Td` � N[ qel k[ h� Qr [ kqr j
Sqo[ q̀ cvSL� p̀ ` gp� ql � ` kd[ k^` � qd` � ^l r kqovÛp� ^[ m[ ] eheqè p� ek� nr [ kqr j � ^l j mr qekc� [ k_� nr [ kqr j çp[ à
^v] ` op̀ ^r oeqvÃ� ] [ ^g` _� ] v� à _` o[ h� eks` pqj ` kqÀ� Td` � Ikkl s[ qel k� Sr m̀ ô hr pq̀ op� Ikeqe[ qes` SM� al pq̀ op
^l hh[ ] l o[ qel k� ] ` qt ` ` k� ek_r pqov� [ k_� [ ^[ _` j e[ � ek� p̀ ^ql op�pr ^d� [ p� [ _s[ k^` _� j [ kr a[ ^qr oekcÃ� ^h̀ [ k
` k` ocvÃ� [ k_� mol q̀ ek� ek_r pqoè pÀ� @__eqel k[ hhvÃ� qd` � Sqo[ q̀ cê � Ikkl s[ qel k� Er k_SN� mol se_` p� aek[ k^e[ h
pr mml oq�al o�decdçcol t qd�ekkl s[ qes` �^l j m[ kè pÃ�mol j l qekc�qd` �_` s` hl mj ` kq�l a�g` v�ek_r pqoè pÀ
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@̂ [ _` j ê �ekpqeqr qel kp�ek�qd` �Ukeq̀ _�Sq[ q̀ p�mh[ v�[ �peckeaê [ kq�ol h̀ �ek�[ _s[ k^ekc�_` ` m�q̀ ^d�ò p̀ [ ô dÃ
] ` k` aeqekc� aol j � cl s` okj ` kq� ar k_ekcÃ� ek_r pqov� ^l hh[ ] l o[ qel kpÃ� [ k_� q̀ ^dkl hl cv� qo[ kpà o� mol co[ j pÀ
Ukes` opeqè p� [ ^ol pp�qd` � ^l r kqov� ` kc[ c` � [ ^qes` hv�ek�aè h_p�pr ^d� [ p�@IÃ�ol ] l qê pÃ� [ k_� ] el q̀ ^dkl hl cvÃ
^l hh[ ] l o[ qekc� ^hl p̀ hv� t eqd� ek_r pqov� m[ oqk` op� ql � [ ^^` h̀ o[ q̀ � ekkl s[ qel k� [ k_� ^l j j ` ô e[ hex[ qel kÀ
@__eqel k[ hhvÃ�r kes` opeqvç[ aaehe[ q̀ _�ek^r ] [ ql op�[ k_�ekkl s[ qel k�^` kq̀ op�mol se_` �` pp̀ kqe[ h�ekao[ pqor ^qr ò
[ k_� ò pl r ô ` p� ql � a[ ^eheq[ q̀ � q̀ ^dkl hl cv� qo[ kpà o� [ k_� j [ og` q� ` kqovÀ� S` s` o[ h� à _` o[ h� [ c` k^è pí
ek^hr _ekc� qd` � N[ qel k[ h� S^è k^` � El r k_[ qel k� ¯NSE°� [ k_� qd` � C` m[ oqj ` kq� l a� Dk` ocv� ¯COD°í mol se_`
ò p̀ [ ô d� co[ kqp� [ k_� ar k_ekc� al o� [ _s[ k^` _� q̀ ^dkl hl cv� _` s` hl mj ` kqÃ� ek^hr _ekc� ek� [ ò [ p� pr ^d� [ p
p̀ j ê l k_r ^ql opÃ�nr [ kqr j �^l j mr qekcÃ�[ k_�^h̀ [ k�` k` ocv�pl hr qel kpÀ

Ik�B[ k[ _[ Ã� r kes` opeqè p� [ hpl �mh[ v� [ � ò h̀ s[ kq�ol h̀ �ek� [ _s[ k^ekc�_` ` m� q̀ ^d�qdol r cd�ekq̀ o_ep̂ emhek[ ov
ò p̀ [ ô dÃ� pqol kc� ek_r pqov� ^l hh[ ] l o[ qel kpÃ� [ k_� _` _ê [ q̀ _� ekkl s[ qel k� dr ] pÀ� Td` � Qr [ kqr j � V[ hh̀ v
` ^l pvpq̀ j � ek� W[ q̀ ohl l Ã� t dê d� ek^hr _` p� qd` � P` oej ` q̀ o� Ikpqeqr q̀ � al o� Td` l ò qê [ h� Pdvpê p� [ k_� qd`
Ikpqeqr q̀ � al o� Qr [ kqr j � Bl j mr qekc� ĪQB°Ã� d[ p� pqò kcqd` k` _� B[ k[ _[ Ûp� ^[ m[ ] eheqè p� ek� nr [ kqr j
ò p̀ [ ô d� [ k_� ^l j j ` ô e[ hex[ qel kÀ� Td` p̀ � ekpqeqr qel kp� t l og� ^hl p̀ hv� t eqd� moes[ q̀ çp̀ ^ql o� m[ oqk` op� [ k_
cl s` okj ` kq� [ c` k^è p� ql � [ ^^` h̀ o[ q̀ � ò p̀ [ ô d� ek� nr [ kqr j � ^ovmql co[ mdvÃ� nr [ kqr j � p̀ kpekcÃ� [ k_
p̂ [ h[ ] h̀ � nr [ kqr j � ^l j mr qekc� [ mmhê [ qel kpÀ� B[ k[ _[ � ep� [ hpl � [ ^qes` hv� [ _s[ k^ekc� @I� ò p̀ [ ô d� [ k_
j [ ^dek` � h̀ [ okekc� [ mmhê [ qel kpÃ� t eqd� [ � pqol kc� ` j md[ pep� l k� ò pml kpe] h̀ � ekkl s[ qel k� [ k_
^l j j ` ô e[ hex[ qel kÀ

Nl oqd�@j ` oê [ �^l kqekr ` p�ql �] ` �[ k�ej ml oq[ kq�_` pqek[ qel k�al o�_` ` m�q̀ ^d�eks` pqj ` kqÃ�t eqd�qd` �Ukeq̀ _
Sq[ q̀ p� [ ^^l r kqekc� al o� � � « � l a� [ hh� chl ] [ h� _` ` m� q̀ ^d� s` kqr ò � ^[ meq[ h� ar k_ekc� ek� � � � � SOÀ� Beqè p� heg`
Sehê l k�V[ hh̀ vÃ�Al pql kÃ�[ k_�@r pqek�[ qqo[ ^q�peckeaê [ kq�s` kqr ò �^[ meq[ hÃ�pr mml oqekc�@IÃ�heà �p̂ è k^` Ã�k` t
j [ q̀ oe[ hpÃ� [ k_� p̀ j ê l k_r ^ql o� pq[ oqr mpÀ� Ik� B[ k[ _[ Ã� qd` � ACB� C` ` m� T` ^d� V` kqr ò � Er k_� ep� qd`
^l r kqovÛp�h[ oc` pq�_` _ê [ q̀ _�_` ` m�q̀ ^d�ar k_Ã�[ ej ` _�[ q�pr mml oqekc�decdçoepgÃ�hl kcçq̀ oj �ekkl s[ qel kSPÀ
Oqd` o�B[ k[ _e[ k�pm̀ ^e[ hex` _�eks` pqj ` kq�aeoj p�al ^r p�l k�decdçcol t qd�q̀ ^dkl hl cè pÃ�m[ oqê r h[ ohv�@I�[ k_
nr [ kqr j �^l j mr qekcÃ�^l kqoe] r qekc�ql �qd` �^l r kqovÛp�` um[ k_ekc�ekkl s[ qel k�h[ k_p̂ [ m̀ À

M[ fl o�q̀ ^d�^l oml o[ qel kp�ek�qd` �ò cel k�[ ò �[ ^qes` hv�eksl hs` _�ek�_` ` m�q̀ ^dÃ�aò nr ` kqhv�m[ oqk` oekc�t eqd
[ ^[ _` j ê � ekpqeqr qel kp� [ k_�pq[ oqr mpÀ�Nl oqd�@j ` oê [ �dl pqp� [ � k` qt l og� l a�pm̀ ^e[ hex` _�ek^r ] [ ql op� [ k_
q̀ ^dkl hl cv�m[ ogp�qd[ q�pr mml oq�` [ ohvçpq[ c` �ò p̀ [ ô d�[ k_�^l j j ` ô e[ hex[ qel kÀ�S` s` o[ h�^eqè p�p̀ os` �[ p
dr ] p� al o� ekkl s[ qel kÃ� dl pqekc� [ ^^` h̀ o[ ql op� [ k_� mol co[ j p� qd[ q� mol se_` � pqor ^qr ò _� j ` kql opdemÃ
ar k_ekcÃ� [ k_� ^l j j ` ô e[ hex[ qel k� pr mml oqÀ� @__eqel k[ hhvÃ� kl kçmol aeq� l oc[ kex[ qel kp� [ k_� ek_r pqov
m[ oqk` opdemp�^l kqoe] r q̀ �ql �pqò kcqd` kekc�qd` �ò cel kÛp�_` ` m�q̀ ^d�` ^l pvpq̀ j �] v�[ _s[ k^ekc�ò p̀ [ ô d
[ k_�al pq̀ oekc�` kqò mò k` r opdemÀ
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Td` � chl ] [ h� _` ` m� q̀ ^d� h[ k_p̂ [ m̀ � ep� pd[ m̀ _� ] v� [ � ^l j mh̀ u� ekq̀ omh[ v� l a� ` ^l kl j ê � ^l k_eqel kpÃ
q̀ ^dkl hl cê [ h� ^[ m[ ] eheqè pÃ� [ k_� ml hê v� ` kseol kj ` kqpÃ� [ p� ` umhl ò _� ek� qd` � mò sel r p� p̀ ^qel kÀ� Wdeh̀
` [ ^d�ò cel k�k[ sec[ q̀ p�_epqek^q�^d[ hh̀ kc` p�[ k_�l mml oqr keqè pÃ�qd` �[ ] eheqv�l a�_` ` m�q̀ ^d�` ^l pvpq̀ j p�ql
qdoes` � [ k_�_` hes` o�pl hr qel kp�dekc` p� l k� [ � p̀ q� l a�al r k_[ qel k[ h�` k[ ] h̀ op�qd[ q�qo[ kp̂ ` k_�c` l co[ mdê [ h
] l r k_[ oè pÀ

Tdep� p̀ ^qel k� ` u[ j ek` p�qd` �mehh[ op�qd[ q� r k_` omek�_` ` m� q̀ ^d� ` ^l pvpq̀ j pÃ�al ^r pekc� l k�qd` �pqor ^qr o[ h
` h̀ j ` kqp� ò nr eò _� ql � pr mml oq� qd` � ` kqeò � ekkl s[ qel k� heà ^v^h̀ í aol j � ar k_[ j ` kq[ h� ò p̀ [ ô d� ql
^l j j ` ô e[ hex[ qel k� [ k_� h[ oc` çp̂ [ h̀ � _` mhl vj ` kqÀ� Td` p̀ � ekq̀ ô l kk` ^q̀ _� ` h̀ j ` kqp� ^ò [ q̀ � [ k
` kseol kj ` kq� t d` ò � _` ` m� q̀ ^d� s` kqr ò p� ^[ k� col t � [ k_� _` hes` o� hl kcçq̀ oj � ` ^l kl j ê � [ k_� pl ^è q[ h
] ` k` aeqpÂ

Pl hê v� [ k_� R` cr h[ qel k� mol se_` � qd` � ekpqeqr qel k[ h� ao[ j ` t l og� qd[ q� cl s` okp� _` ` m� q̀ ^d
_` s` hl mj ` kqÃ�ekahr ` k^ekc�ek^` kqes` pÃ�oepg�j eqec[ qel kÃ�[ k_�ò cr h[ ql ov�m[ qdt [ vpÀ
R` p` [ ô d�[ k_�T[ h̀ kq�p̀ os` �[ p�qd` �] [ ^g] l k` �l a�_` ` m�q̀ ^dÃ�pr mmhvekc�qd` �gkl t h̀ _c` Ã�` um̀ oqep̀ Ã
[ k_�pgehhp�k` ^` pp[ ov�ql �_oes` �q̀ ^dkl hl cê [ h�] ò [ gqdol r cdpÀ
Iks` pqj ` kq�[ k_�Er k_ekc�[ __ò pp�qd` �aek[ k^e[ h�] [ ooè op�[ ppl ^e[ q̀ _�t eqd�_` ` m�q̀ ^dÃ�t dê d�l aq̀ k
ò nr eò p�m[ qè kq�^[ meq[ h�[ k_�hl kc�_` s` hl mj ` kq�^v^h̀ pÀ
Dkqò mò k` r opdem� [ k_� V` kqr ò � Ar eh_ekc� a[ ^eheq[ q̀ � qd` � qo[ kpeqel k� aol j � ò p̀ [ ô d� ql � ò [ hçt l oh_
[ mmhê [ qel kpÃ�` kpr oekc�qd[ q�_` ` m�q̀ ^d�pl hr qel kp�ò [ ^d�^l j j ` ô e[ hex[ qel kÀ
Bl hh[ ] l o[ qel kp� ] ` qt ` ` k� cl s` okj ` kqpÃ� [ ^[ _` j e[ Ã� ek_r pqovÃ� [ k_� eks` pql op� [ ò � ^or ^e[ h� ek
[ ^^` h̀ o[ qekc�ekkl s[ qel kÃ�_` çoepgekc�eks` pqj ` kqÃ�[ k_�mol j l qekc�q̀ ^dkl hl cv�_eaar pel kÀ

Av�[ k[ hvxekc�qd` p̀ �g` v�` k[ ] h̀ op�qdol r cd�[ �t dl h̀ çl aç̀ ^l pvpq̀ j �h̀ kpÃ�qdep�p̀ ^qel k�mol se_` p�ekpecdqp
ekql � ] ` pq� mo[ ^qê ` pÃ� h̀ ppl kp� h̀ [ ok` _Ã� [ k_� ^l hh[ ] l o[ qes` � j l _` hp� qd[ q� ^[ k� pqò kcqd` k� _` ` m� q̀ ^d
` ^l pvpq̀ j p� chl ] [ hhvÀ� Iq� l aà op� ^l kpe_` o[ qel kp�al o�ml hê vj [ g` opÃ�eks` pql opÃ� [ k_� ` ^l pvpq̀ j � ] r eh_` op
p̀ ` gekc� ql � ^r hqes[ q̀ � [ � ò pehè kqÃ� ek^hr pes` Ã� [ k_� decdçej m[ ^q� _` ` m� q̀ ^d� h[ k_p̂ [ m̀ � qd[ q� [ _s[ k^` p
_` s` hl mj ` kq�cl [ hpÀ

VIÀ�K` v�Dk[ ] h̀ op�al o�[
Tdoesekc�C` ` m�T` ^d
D̂ l pvpq̀ j

� �



W` hhç_` peck` _�ml hê v�[ k_�ò cr h[ ql ov�ao[ j ` t l ogp�[ ò �ar k_[ j ` kq[ h�ql �] r eh_ekc�[ �qdoesekc�_` ` m�q̀ ^d
` ^l pvpq̀ j À�Fl s` okj ` kqp�mh[ v�[ �^` kqo[ h�ol h̀ �ek�pd[ mekc�_` ` m�q̀ ^d�` ^l pvpq̀ j p�] v�` pq[ ] hepdekc�^h̀ [ o
k[ qel k[ h�pqo[ q̀ cè pÃ�j l ] ehexekc�ar k_ekcÃ�_` s` hl mekc�ekao[ pqor ^qr ò Ã�[ k_�al pq̀ oekc�[ k�` kseol kj ` kq�qd[ q
` k[ ] h̀ p� ekkl s[ qel k� [ k_� ^l j j ` ô e[ hex[ qel kÀ� Hl t ` s` oÃ� _` ` m� q̀ ^d� _eaà op� aol j � l qd` o� q̀ ^dkl hl cv
p̀ ^ql op� _r ` � ql � eqp� hl kc� R¦ C� ^v^h̀ pÃ� decd� ^[ meq[ h� ò nr eò j ` kqpÃ� [ k_� decd� h̀ s` hp� l a� q̀ ^dkê [ h
r k^` oq[ ekqvÀ� @p� [ � ò pr hqÃ� [ _[ mqes` � [ k_� al ot [ o_çhl l gekc� ml hê è p� [ ò � k` ` _` _� ql � [ __ò pp� ] l qd
ej j ` _e[ q̀ �^d[ hh̀ kc` p�[ k_�hl kcçq̀ oj �col t qd�l ] f̀ ^qes` pÀ

El o� j [ kv�hl t ç� [ k_� j e__h̀ çek^l j ` �^l r kqoè pÃ�_` ` m� q̀ ^d�ep�ek^ò [ pekchv� p̀ ` k� [ p� [ k� l mml oqr keqv�ql
h̀ [ maol c�_` s` hl mj ` kq�j l _` hp�] v�al ^r pekc�l k�p̀ ^ql op�qd[ q�[ heck�t eqd�k[ qel k[ h�moel oeqè p�[ k_�[ __ò pp
mò ppekc�pl ^è q[ h� k` ` _pí pr ^d� [ p� [ coê r hqr ò Ã� ^h̀ [ k� ` k` ocvÃ�d` [ hqd^[ ò Ã� [ k_�_eceq[ h�ekao[ pqor ^qr ò À
Hl t ` s` oÃ� r khl ^gekc� qdep� ml q̀ kqe[ h� ò nr eò p� j l ò � qd[ k� p̂ è kqeaê � ] ò [ gqdol r cdpÀ� Iq� ò nr eò p
^l l o_ek[ q̀ _� ml hê v� ` aal oqp� ql � ] oe_c` � qd` � c[ m� ] ` qt ` ` k� ò p̀ [ ô d� [ k_� ^l j j ` ô e[ hex[ qel kÃ� _` çoepg
moes[ q̀ �p̀ ^ql o�eks` pqj ` kqÃ�[ k_�^ò [ q̀ �m[ qdt [ vp�al o�^l hh[ ] l o[ qel kÀ

N[ qel k[ h�Sqo[ q̀ cè p�al o�C` ` m�T` ^d
C` ` m�q̀ ^d�^[ kkl q�_` s` hl m�ek�epl h[ qel kÄ�eq�ep�l aq̀ k�ekq̀ co[ q̀ _�ekql �k[ qel k[ h�_` s` hl mj ` kq�mh[ kkekc�ql
j [ uej ex` �eqp�ej m[ ^qÀ�M[ kv�^l r kqoè p�[ ò �[ hò [ _v�moel oeqexekc�ek_r pqoe[ hex[ qel kÃ�_eceq[ h�qo[ kpal oj [ qel kÃ
^hej [ q̀ � ò pehè k^` Ã� [ k_� ek^hr pes` � ` ^l kl j ê � col t qdí _` ` m� q̀ ^d� ^[ k� _eò ^qhv� pr mml oq� qd` p̀
l ] f̀ ^qes` pÀ� @� t ` hhç_` aek` _� k[ qel k[ h� _` ` m� q̀ ^d� pqo[ q̀ cv� pdl r h_� ] ` � [ k^dl ò _� ek� ` uepqekc� ` ^l kl j ê
ao[ j ` t l ogpÃ� e_` kqeavekc� dl t � [ _s[ k^` _� q̀ ^dkl hl cè p� ^[ k� [ ^^` h̀ o[ q̀ � mol cò pp� ek� [ ò [ p� pr ^d� [ p
[ coê r hqr ò Ã� ^h̀ [ k� ` k` ocvÃ� [ k_� d` [ hqd^[ ò À� Tdep� ` kpr ò p� qd[ q� _` ` m� q̀ ^d� eks` pqj ` kqp� [ ò � kl q� fr pq
[ ] l r q� q̀ ^dkl hl cê [ h� [ _s[ k^` j ` kq� ] r q� [ hpl � [ ] l r q� pr mml oqekc� ] ol [ _` o� k[ qel k[ h� l ] f̀ ^qes` p� [ k_
[ __ò ppekc�mò ppekc�_` s` hl mj ` kq�^d[ hh̀ kc` pÀ

Fes` k� ò pl r ô ` � ^l kpqo[ ekqp� ek� pl j ` � hl t ç� [ k_� j e__h̀ çek^l j ` � ` ^l kl j è pÃ� cl s` okj ` kqp� pdl r h_
j [ g` �pqo[ q̀ cê �^dl ê ` p�[ ] l r q� t d` ò �ql �al ^r p�qd` eo�_` ` m�q̀ ^d�eks` pqj ` kqpÀ�R[ qd` o�qd[ k�pmò [ _ekc
` aal oqp� ql l � qdekhv� [ ^ol pp� j r hqemh̀ � [ ò [ pÃ� k[ qel k[ h� pqo[ q̀ cè p� pdl r h_� e_` kqeav� [ k_� moel oeqex` � p` ^ql op
t d` ò � _` ` m� q̀ ^d� ^[ k� d[ s` � qd` � j l pq� ej j ` _e[ q̀ � [ k_� p̂ [ h[ ] h̀ � ej m[ ^qÀ� Tdep� p̀ ^ql o[ h� moel oeqex[ qel k
eksl hs` p� [ pp̀ ppekc� ` uepqekc�ek_r pqoe[ h� pqò kcqdpÃ� j [ og` q� _` j [ k_Ã� [ k_� ^l j m[ o[ qes` � [ _s[ kq[ c` p� ql
_` q̀ oj ek` �decdçej m[ ^q�p̀ ^ql op�al o�_` ` m�q̀ ^d�ekkl s[ qel kÀ

El o� ekpq[ k^` Ã� ^l r kqoè p� t eqd� pqol kc� [ coê r hqr ò ç_oes` k� ` ^l kl j è p� j [ v� ] ` k` aeq� aol j � [ _s[ k^` _
[ coeq̀ ^d� ekkl s[ qel kpÃ� pr ^d� [ p� @Içml t ` ò _� ^hej [ q̀ � al ò ^[ pqekcÃ� mò ^epel k� a[ oj ekcÃ� [ k_
] el ` kcek` ` ò _�^ol mpÀ�Tdl p̀ �t eqd�col t ekc�` k` ocv�_` j [ k_�j [ v�moel oeqex` �[ _s[ k^` _�] [ qq̀ ov�pql o[ c` Ã
cò ` k�dv_ol c` kÃ�l o�k` uqçc` k` o[ qel k�pl h[ o�q̀ ^dkl hl cè pÀ�Iks` pqekc�ek�] el q̀ ^dkl hl cv�[ k_�d` [ hqd^[ ò
pl hr qel kp� ^[ k� d` hm� [ __ò pp� mr ] hê � d` [ hqd� c[ mpÃ� m[ oqê r h[ ohv� ek� ò cel kp� a[ ^ekc� hej eq̀ _� d` [ hqd^[ ò
ekao[ pqor ^qr ò � l o� [ � decd� _ep̀ [ p̀ � ] r o_` kÀ� Av� ^l k^` kqo[ qekc� ` aal oqp� l k� decdçmoel oeqv� p̀ ^ql opÃ
cl s` okj ` kqp� ^[ k� ` kpr ò � qd[ q�ml hê v�ekq̀ os` kqel kpÃ�ar k_ekc� j ` ^d[ kepj pÃ� [ k_�ekpqeqr qel k[ h�pr mml oq
[ ò �` aà ^qes` hv�q[ oc` q̀ _í [ sl e_ekc�ao[ cj ` kq[ qel k�[ k_�j [ uej exekc�ej m[ ^qÀ�

� �

Pl hê v�[ k_�R` cr h[ qel kÂ�Dpq[ ] hepdekc�[ k�Dk[ ] hekc�Dkseol kj ` kq



A` vl k_� p̀ qqekc� moel oeqè pÃ� cl s` okj ` kqp� pdl r h_� [ hpl � eks` pq� ek� ekpqeqr qel k[ h� ^[ m[ ^eqv� ql � ` aà ^qes` hv
pr mml oq� _` ` m� q̀ ^d� _` s` hl mj ` kqÀ� Dpq[ ] hepdekc� _` _ê [ q̀ _� ekkl s[ qel k� [ c` k^è pÃ� pqò kcqd` kekc
q̀ ^dkl hl cv�qo[ kpà o�j ` ^d[ kepj pÃ�[ k_�al pq̀ oekc�^ol ppçp̀ ^ql o�^l hh[ ] l o[ qel k�^[ k�d` hm�] oe_c` �qd` �c[ m
] ` qt ` ` k� p̂ è kqeaê � ò p̀ [ ô d� [ k_� ^l j j ` ô e[ hex[ qel kÀ� Pr ] hê � ekpqeqr qel kp� [ hpl � mh[ v� [ � ^or ^e[ h� ol h̀ � ek
^ò [ qekc� [ k� ` k[ ] hekc�` kseol kj ` kq� ] v� ` kpr oekc�qd[ q�ml hê è p� [ ò � t ` hhç̂ l l o_ek[ q̀ _Ã�ò pml kpes` Ã�[ k_
[ _[ mq[ ] h̀ �ql �qd` �` sl hsekc�k` ` _p�l a�_` ` m�q̀ ^d�` ^l pvpq̀ j pÀ

Ik_e[

Td` �N[ qel k[ h�C` ` m�T` ^d�Sq[ oqr m�Pl hêv�¯NCTSP°�l a�Ik_e[ Ã�t dêd�ep�[ t [ eqekc�[ mmol s[ h�[ q�qd` �qej ` �l a�qdep

ò ml oqÃ�ep�_` peck` _� [ p� [ �^l j mò d` kpes` �ao[ j ` t l og�ql �kr oqr ò �qd` �_` ` m� q̀ ^d�pq[ oqr m�` ^l pvpq̀ j � ] v

[ __ò ppekc�pm̀ ^eaê �^d[ hh̀ kc` p�[ k_�` kd[ k^ekc�qd` �l s` o[ hh�` kseol kj ` kq�al o�ekkl s[ qel kÀ�Td` �` ù ^r qes`

pr j j [ ov�l a�qd` �NCTSP�l r qhek` p�eqp�sepel k�pqor ^qr ò _�[ ol r k_�al r o�g` v�mehh[ opÂ

�ÀS̀ ^r oekc� Ik_e[ Ûp� D̂ l kl j ê � Er qr ò Â� Td` � ml hêv� [ ej p� ql � pl he_eav� Ik_e[ Ûp� ml peqel k� ek� qd` � chl ] [ h

` ^l kl j v�qdol r cd�[ _s[ k^` j ` kqp�ek�_` ` m�q̀ ^dÀ

� ÀPol cò ppekc�Tl t [ o_p�[ �Kkl t h̀ _c` çCoes` k�D̂ l kl j vÂ�Iq�` j md[ pex` p�al pq̀ oekc�[ k�` ^l kl j v�] [ p̀ _

l k�gkl t h̀ _c` �[ k_�ekkl s[ qel kÀ

� ÀAl hpq̀ oekc� N[ qel k[ h� B[ m[ ] eheqv� [ k_� Sl s` ò eckqvÂ� Tdol r cd� qd` � @qj [ keo] d[ o� Ad[ o[ q� ekeqe[ qes` Ã� qd`

ml hêv�p̀ ` gp�ql �` kd[ k^` �p̀ haçò he[ k^` �[ k_�k[ qel k[ h�^[ m[ ] eheqvÀ

� ÀDk^l r o[ cekc� Dqdê [ h� Ikkl s[ qel kÂ� Td` � ml hêv� moel oeqex` p� qd` � _` s` hl mj ` kq� l a� q̀ ^dkl hl cè p� [ k_

pl hr qel kp�qd[ q�[ ò �` qdê [ h�[ k_�] ` k` aêe[ h�ql �pl ^è qvÀ

Td` � NCTSP� e_` kqeaè p� qd` � k` ` _� ql � pr mml oq� ò p̀ [ ô dÃ� _` s` hl mj ` kqÃ� [ k_� ekkl s[ qel k� ` ^l pvpq̀ j pÃ

mol ml pekc�[ k�ek^ò [ p̀ �ek�col pp�` um̀ k_eqr ò � l k�R¦ CÀ�Iq�[ ej p�ql �al pq̀ o�q̀ ^dkl hl cv�^l j j ` ô e[ hex[ qel k

qdol r cd�m[ oqk` opdemp� ] ` qt ` ` k� [ ^[ _` j ê �ekpqeqr qel kpÃ� ò p̀ [ ô d�h[ ] pÃ� [ k_�ek_r pqovÃ� [ k_�ql �ek^` kqesex`

a[ ^r hqv� j ` j ] ` op�ql � ` kc[ c` �ek� ` kqò mò k` r oe[ h� [ ^qeseqè pÀ�Td` �ml hêv� [ hpl �ekq̀ k_p�ql �^ò [ q̀ � [ k�Om̀ k

Ŝ è k^` � [ k_� C[ q[ � Sd[ oekc� mh[ qal oj � ql � a[ ^eheq[ q̀ � ^l hh[ ] l o[ qel kÀ� Er oqd` oÃ� qd` � NCTSP� decdhecdqp� qd`

ej ml oq[ k^` � l a� pqò kcqd` kekc� Ik_e[ Ûp� Ikq̀ hh̀ ^qr [ h� Pol m̀ oqv� Recdqp� ĪPR°� ò cej ` Ã� mol ml pekc� j ` [ pr ò p

pr ^d�[ p�[ �r keaè _�IP�ao[ j ` t l og�q[ ehl ò _�al o�_` ` m�q̀ ^d�pq[ oqr mp�[ k_�` kd[ k^` _�chl ] [ h�IP�mol q̀ ^qel kpÀ

Ik� q̀ oj p� l a� ar k_ekcÃ� qd` � ml hêv� ò ^l ckex` p� qd` � r kenr ` � aek[ k^e[ h� k` ` _p� l a� _` ` m� q̀ ^d� s` kqr ò pÃ

pr cc` pqekc� j ` ^d[ kepj p� ql � ` [ p̀ � [ ^^` pp� ql � hl kcçq̀ oj � ^[ meq[ hÃ� heg` � qd` � ^ò [ qel k� l a� [ � ar k_çl açar k_p

_` _ê [ q̀ _�ql �_` ` m�q̀ ^d�eks` pqj ` kqp�[ k_�qd` �r p̀ � l a�T` ^dkl hl cv�Ij m[ ^q�Al k_pÀ�Tl � ò _r ^` �pq[ oqr mpÛ

ekeqe[ h� ^[ meq[ h� ` um̀ k_eqr ò pÃ� qd` � ml hêv� mol ml p̀ p� mol se_ekc� [ ^^` pp� ql � pd[ ò _� ekao[ pqor ^qr ò � [ k_

ò pl r ô ` pÀ� R̀ cr h[ qel kpÃ� pq[ k_[ o_pÃ� [ k_� ^` oqeaê [ qel kp� t ehh� ] ` � pqo[ q̀ cê [ hhv� _` s` hl m̀ _� ql � pr mml oq

` j ` ocekc� q̀ ^dkl hl cè pÃ� ` kpr oekc�p[ à qv� [ k_� ^l j mhe[ k^` À�L[ pqhvÃ�qd` �NCTSP� [ ej p� ql � ] r eh_� [ � ol ] r pq

dr j [ k

Al u�� Â�N[ qel k[ h�C` ` m�T` ^d�Pl hê v�[ k_�Ph[ kp



dr j [ k�ò pl r ô ` �] [ p̀ �] v�` um[ k_ekc�pgehh�` kd[ k^` j ` kq�co[ kqpÃ�mol j l qekc�_es` opeqvÃ�[ k_�ek^` kqesexekc

eks` pqj ` kqp�ek�_` ` m�q̀ ^d�pq[ oqr mp�h̀ _�] v�r k_` oò mò p̀ kq̀ _�col r mpÀ

Tdep�t dl h̀ çl aç̀ ^l pvpq̀ j �[ mmol [ ^d�ekq̀ k_p�ql �^ò [ q̀ �[ �pvk` ocex` _�` ^l pvpq̀ j �qd[ q�ep�^l k_r ^es` �ql �qd`

col t qd�[ k_�pr pq[ ek[ ] eheqv�l a�_` ` m�q̀ ^d�pq[ oqr mp�ek�Ik_e[ Ã�` k[ ] hekc�qd` j �ql �^l kqoe] r q̀ �peckeaê [ kqhv�ql �qd`

k[ qel kÛp�` ^l kl j ê �[ k_�q̀ ^dkl hl cê [ h�mol t ` ppÀ

Sl r ô ` Â
Oaaê ` �l a�qd` �Poek^em[ h�Ŝ è kqeaê �@_sep̀ o� P̄S@°Ã�Fl s` okj ` kq�l a�Ik_e[ À�� � � � À�N[ qel k[ h�C` ` m�T` ^d�Sq[ oqr m�Pl hêv�¯NCTSP°À
dqqmpÂ��t t t Àmp[ Àcl sÀek�_` ` mçq̀ ^dçml hêv

Td[ eh[ k_

Td[ eh[ k_� ep� [ _s[ k^ekc� eqp� k[ qel k[ h� [ c` k_[ � ql � ] ` ^l j ` � [ � h̀ [ _` o� ek� _` ` m� q̀ ^d� [ k_� ekkl s[ qel kÀ� Td`

N[ qel k[ h� Ikkl s[ qel k� @c` k^v� ¯NI@°� d[ p� l r qhek` _� [ � ^l j mò d` kpes` � pqo[ q̀ cv� [ ej ` _� [ q� ` h̀ s[ qekc

Td[ eh[ k_Ûp� chl ] [ h� ekkl s[ qel k� pq[ k_ekcÀ� Tdep� pqo[ q̀ cv� ek^hr _` p� al pq̀ oekc� ekkl s[ qel kç] [ p̀ _� ` kq̀ omoep̀

^[ m[ ] eheqè pÃ� ] r eh_ekc� dr j [ k� ^[ m[ ^eqv� ek� ekkl s[ qel kÃ� ` kd[ k^ekc� ekkl s[ qel k� ekao[ pqor ^qr ò � [ k_

[ ^^` ppe] eheqvÃ� [ k_�qo[ kpal oj ekc�ekkl s[ qel k� pvpq̀ j p� ql � [ __ò pp� chl ] [ h� ^d[ hh̀ kc` pÀ�Av� � � � � Ã� qd` �NI@

[ pmeò p� ql � d[ s` � [ ol r k_� �� � � ^l j m[ kè p� ò cepq̀ ò _� [ p� _` ` m� q̀ ^d� ^l j m[ kè pÃ� al ^r pekc� l k� j [ gekc

A[ kcgl g�[ k_�Bde[ kc�M[ e�qd` �moej [ ov�q̀ ^d�^eqè p�l a�Td[ eh[ k_À

@__eqel k[ hhvÃ�qd` �NI@Ûp�×C` ` mçT` ^d�R̀ cel k[ hep[ qel kØ�mol co[ j �ep�_` peck` _�ql �] l l pq�` ^l kl j ê �col t qd

[ k_�^ò [ q̀ �ar qr ò �fl ] �l mml oqr keqè p�] v�pr mml oqekc�_` ` m�q̀ ^d�pq[ oqr mp�ek�ò cel k[ h�[ ò [ pÀ�Tdep�ekeqe[ qes`

[ ej p�ql � ^r hqes[ q̀ � �� � �pq[ oqr mp� t eqd�ekq̀ hh̀ ^qr [ h�mol m̀ oqv�oecdqp� ] v� � � � � Ã�_o[ t ekc�pr mml oq�aol j �h[ oc`

^l oml o[ qel kpÃ� ^l kchl j ` o[ q̀ pÃ� [ k_� al ò eck� s` kqr ò � ^[ meq[ hepqpÀ� Td` � mol co[ j � t ehh� t l og� [ hl kcpe_`

r kes` opeqè p�[ k_�p̂ è k^` �m[ ogp�k[ qel kt e_` À

P[ o[ hh̀ h� ql � qd` p̀ � ` aal oqpÃ�qd` �Td[ e� cl s` okj ` kq�ep�_` s` hl mekc� [ �N[ qel k[ h�@oqeaêe[ h� Ikq̀ hhec` k^` � @̂qel k

Ph[ k�ql �` kd[ k^` �qd` �^l r kqovÛp�q̀ ^dkl hl cê [ h�^l j m̀ qeqes` k` ppÀ�Tdep�mh[ k�al ^r p̀ p�l k�kr oqr oekc�@I�q[ h̀ kqÃ

^ò [ qekc�[ q�h̀ [ pq��� Ã� � � �pgehh̀ _�ek_ese_r [ hp�[ kkr [ hhvÃ�[ k_�` pq[ ] hepdekc�[ �^` kqo[ h�mh[ qal oj �al o�@I�p̀ osê ` pÀ

Td` � mh[ k� ^[ q̀ cl oex` p� @I� t l ogal ô ` � pgehhp� ekql � decdÃ� j ` _er j Ã� [ k_� ] [ pê � h̀ s` hpÃ� [ ej ekc� ql � ej mol s`

k[ qel k[ h� ` ^l kl j ê � col t qd� [ k_� qd` � nr [ heqv� l a� heà � al o� Td[ ep� qdol r cd� ek^ò [ p̀ _� ` j mhl vj ` kq� [ k_� fl ]

^ò [ qel k�ek�_eceq[ h�pgehhp�[ k_�@I�aol j �� � � � �ql �� � � � À

Sl r ô ` pÂ
Td` �N[ qel kÀ�� � � � À�NI@�r ks` ehp�[ j ] eqel r p�mh[ k�ql �j [ g` �Td[ eh[ k_�[ j l kc�j l pq�ekkl s[ qes` �^l r kqoè pÀ
dqqmpÂ��t t t Àk[ qel kqd[ eh[ k_À̂l j �ekçal ^r p�� � � �� � � �
A[ kcgl g�Pl pqÀ�� � � � À�NI@�al ^r p̀ p�l k�ò cel k[ h�_` ` mçq̀ ^d�pq[ oqr m�mh[ kÀ
dqqmpÂ��t t t À] [ kcgl gml pqÀ̂l j �] r pek` pp�c` k` o[ h�� � � ��� � �ke[ çal ^r p̀ pçl kçò cel k[ hç_` ` mçq̀ ^dçpq[ oqr mçmh[ k
Om̀ kFl s�@pe[ À�� � � � À�Td[ eh[ k_�ql �C` s` hl m�@I�@̂qel k�Ph[ k�ql �Coes` �N[ qel k[ h�Fol t qdÀ
dqqmpÂ��l m̀ kcl s[ pe[ À̂l j �� � � � ��� ��� �qd[ eh[ k_çql ç_` s` hl mç[ eç[ ^qel kçmh[ kçql ç_oes` çk[ qel k[ hçcol t qd�

� �



Eo[ k^`

Td` �C` ` mq̀ ^d�Ph[ kÃ�h[ r k^d` _�ek�� � �� Ã�ep�[ �^l j mò d` kpes` �ekeqe[ qes` �[ ej ` _�[ q�` pq[ ] hepdekc�Eo[ k^` �[ p�[

j [ fl o�mh[ v` o�ek�_epor mqes` �ekkl s[ qel k�l k�[ �chl ] [ h�p̂ [ h̀ À�Weqd�[ �] r _c` q�l a�� �] ehhel k�` r ol p�] v�� � � � Ã�qd`

mh[ k�ep�l ô d` pqo[ q̀ _�] v�Ameao[ k^` �[ k_�pr mml oqp�qd` �` kqeò �heà ^v^h̀ � l a�ekkl s[ qel kí aol j �h[ ] l o[ ql ov�ql

j [ og` qÃ�` j md[ pexekc�qd` �^ò [ qel kÃ�col t qdÃ�[ k_�pr mml oq�l a�_` ` m�q̀ ^d�pq[ oqr mpÀ

K` v�l ] f̀ ^qes` p�l a�qd` �C` ` mq̀ ^d�Ph[ k�ek^hr _` Â

Bò [ qel k�l a�Sq[ oqr mpÂ�Sqej r h[ qekc�qd` �al oj [ qel k�l a�� � � �_` ` m�q̀ ^d�pq[ oqr mp�[ kkr [ hhvÀ

Sr mml oqekc�Fol t qdÂ�@ej ekc�ql �_` s` hl m�ek_r pqoe[ h� h̀ [ _` op� l a�ql j l ool t � [ k_� ` pq[ ] hepdekc� � � � k` t

ek_r pqoe[ h�peq̀ p�` [ ^d�v` [ o�] v�� � � � Ã�t eqd�[ k�[ j ] eqel k�ql �^ò [ q̀ ��� �r kê l okp�] v�� � � � À

Al l pqekc�Ikkl s[ qel k�D̂ l pvpq̀ j pÂ�Dk^l r o[ cekc�ekkl s[ qel k�[ ^ol pp�_eaà ò kq�q̀ ooeql oè p�[ k_�p̀ ^ql opÃ

` kd[ k^ekc� qd` � ^[ m[ ^eqv� l a� r kes` opeqè p� [ k_� l qd` o� ekkl s[ qel k� [ ^ql op� ql � ` kc[ c` � _` ` mhv� t eqd� qd`

l mml oqr keqè p�mò p̀ kq̀ _�] v�qd` �mh[ kÀ

Seckeaê [ kq�eks` pqj ` kqp�[ k_�ekeqe[ qes` p�r k_` o�qdep�mh[ k�d[ s` �h̀ _�ql �pr ] pq[ kqe[ h�col t qd�ek�qd` �kr j ] ` o�l a

_` ` m� q̀ ^d� pq[ oqr mpÀ� El o� ` u[ j mh̀ Ã� Ameao[ k^` � d[ p� ] ` ` k� eksl hs` _� _eò ^qhv� l o� ek_eò ^qhv� ek� � � « � l a� qd`

ar k_o[ epekcp�t eqdek�qd` �p̀ ^ql o�pek^` �qd` �mh[ kÛp�ek^` mqel kÀ�Ml ò l s` oÃ�ekeqe[ qes` p�heg` �qd` �PdC�^l j m̀ qeqel k

[ k_� qd` � C` ` m� T` ^d� Tl r o� d[ s` � ] ` ` k� pr ^^` ppar h� ek� j l ] ehexekc� qd` � [ ^[ _` j ê � [ k_� ` kqò mò k` r oe[ h

^l j j r keqè pÃ� ^l kqoe] r qekc� ql � [ � se] o[ kq� ` ^l pvpq̀ j � qd[ q� pr mml oqp� ekkl s[ qel k� [ ^ol pp� s[ oel r p� aè h_p

ek^hr _ekc�d` [ hqd^[ ò �[ k_�cò ` k�q̀ ^dkl hl cè pÀ

Td` � mh[ k� [ hpl � ekq̀ co[ q̀ p� t eqd� Eo[ k^` � � � � � Ã� mol se_ekc� [ � al ^r p̀ _� ] l l pq� ql � ek_r pqoe[ h� _` ` m� q̀ ^d

s` kqr ò pÃ� [ k_� [ ej p� ql � ^ò [ q̀ � [ � j l ò � ol ] r pq�ekao[ pqor ^qr ò � al o� ` j ` ocekc� q̀ ^dkl hl cè p� [ k_�pq[ oqr mpÀ

Tdep� pqo[ q̀ cê � [ heckj ` kq� p̀ ` gp� ql � pl he_eav� Eo[ k^` Ûp� ar qr ò � ` ^l kl j ê � pq[ ] eheqv� [ k_� _oes` � eqp

qo[ kpal oj [ qel k�ekql �[ �gkl t h̀ _c` ç_oes` k�` ^l kl j vÀ

Sl r ô ` pÂ
L` p�C` ` mq̀ ^dÀ�� � � � À�Bou` o�` q�_us` hl mm̀ o�p[ �pq[ oqr m�_` ` mq̀ ^dÀ�dqqmpÂ��t t t Àh̀ p_` ` mq̀ ^dÀao�
Ameao[ k^` À�� � � � À�L` p�C` ` mq̀ ^dÀ�dqqmpÂ��` s` k` j ` kqpÀ] meao[ k^` Àao�] ecç� � � � �` k�^l kq̀ kq�h̀ pç_` ` mq̀ ^d

� �



Pl hê v�Ikpqor j ` kqp�ql �Sr mml oq�C` ` m�T` ^d�Fol t qd
C` s` hl mekc�[ �qdoesekc�_` ` m�q̀ ^d�` ^l pvpq̀ j �ò nr eò p�ml hê v�ekpqor j ` kqp�qd[ q�[ __ò pp�ar k_ekc�c[ mpÃ
_` çoepg� ` [ ohvçpq[ c` � eks` pqj ` kqÃ� [ k_� a[ ^eheq[ q̀ � qd` � ^l j j ` ô e[ hex[ qel k� l a� ^r qqekcç̀ _c` � q̀ ^dkl hl cè pÀ
Fes` k�qd` �decd�^[ meq[ h�ekq̀ kpeqv�[ k_�hl kc�_` s` hl mj ` kq�^v^h̀ p�ekd` ò kq�ql �_` ` m�q̀ ^dÃ�cl s` okj ` kqp
^[ k� mh[ v� [ � ^[ q[ hvqê � ol h̀ � ek� ^ò [ qekc� qd` � oecdq� ek^` kqes` p� al o� eks` pqj ` kq� [ k_� ekkl s[ qel kÀ� @� t ` hhç
pqor ^qr ò _�[ mmol [ ^d�ql �mr ] hê �ar k_ekcÃ�cl s` okj ` kq�mol ^r ò j ` kqÃ�[ k_�IP�mol q̀ ^qel k�^[ k�d` hm�] oe_c`
j [ og` q� a[ ehr ò p� [ k_� ` kpr ò � qd[ q� _` ` m� q̀ ^d� s` kqr ò p� ò ^` es` � qd` � pr mml oq� qd` v� k` ` _� ql � col t � [ k_
p̂ [ h̀ À

R¦ C�q[ u� ^ò _eqp� [ k_�p` ^ql oçpm̀ ^eaê � co[ kqp�d[ s` �mol s` k�ql � ] ` � ` aà ^qes` �ql l hp�al o�al pq̀ oekc�_` ` m
q̀ ^d�col t qdÀ�El o� ` u[ j mh̀ Ã�Tì ogev` Ûp�T` ^dkl hl cv�C` s` hl mj ` kq�Zl k` p� ¯TCZp°SQÃ�` pq[ ] hepd` _�r k_` o
qd` �T` ^dkl hl cv�C` s` hl mj ` kq�Zl k` p�L[ t Ã�mol se_` �aek[ k^e[ h�ek^` kqes` p�pr ^d�[ p�q[ u�` u` j mqel kpÃ�R¦ C
co[ kqpÃ� [ k_� ekao[ pqor ^qr ò � pr mml oq� ql � _` ` m� q̀ ^d� pq[ oqr mp� [ k_� ò p̀ [ ô dç_oes` k� ` kq̀ omoep̀ pÀ� Td` p̀
xl k` p� p̀ os` � [ p� _` _ê [ q̀ _� ekkl s[ qel k� dr ] pÃ� al pq̀ oekc� r kes` opeqvçek_r pqov� ^l hh[ ] l o[ qel k� [ k_
[ ^^` h̀ o[ qekc�qd` �^l j j ` ô e[ hex[ qel k�l a�[ _s[ k^` _�q̀ ^dkl hl cè p�ek�[ ò [ p�pr ^d�[ p�] el q̀ ^dkl hl cv�[ k_
j [ q̀ oe[ h� p̂ è k^` À� Sej eh[ ohvÃ� md[ p` _� ^l çeks` pqj ` kq� j l _` hp� d[ s` � ` j ` oc` _� [ p� ` aà ^qes` � ql l hp� al o
pr mml oqekc� _` ` m� q̀ ^d� pq[ oqr mpÀ� Td` � UKÛp� Aoeqepd� P[ qè kq� B[ meq[ h� Er k_SRÃ� al o� ekpq[ k^` Ã� ^l çeks` pqp
[ hl kcpe_` �moes[ q̀ � s` kqr ò � ^[ meq[ h�aeoj pÃ� ` kpr oekc�qd[ q�_` ` m� q̀ ^d�pq[ oqr mp� ò ^` es` �ar k_ekc� t eqdl r q
ò hvekc�pl h̀ hv�l k�cl s` okj ` kq�co[ kqpÀ�Tdep�j l _` h�ò _r ^` p�eks` pqj ` kq�oepg�t deh̀ �^ol t _ekc�ek�moes[ q̀
p̀ ^ql o�^[ meq[ hÃ�j [ gekc�eq�[ k�` aà ^qes` �pqo[ q̀ cv�al o�p̂ [ hekc�_` ` m�q̀ ^d�ekkl s[ qel kpÀ

Wdeh̀ �decdçek^l j ` �` ^l kl j è p� l aq̀ k�_` mhl v�h[ oc` çp̂ [ h̀ �eks` pqj ` kq�ar k_p�[ k_�` pq[ ] hepd` _�s` kqr ò
^[ meq[ h� k` qt l ogpÃ� hl t ç� [ k_� j e__h̀ çek^l j ` � ^l r kqoè p� a[ ^` � m̀ opepq̀ kq� ^d[ hh̀ kc` p� ek� j l ] ehexekc
aek[ k^ekc�al o�_` ` m�q̀ ^d�s` kqr ò pÀ�Lej eq̀ _�aep̂ [ h�ò pl r ô ` pÃ�decd` o�eks` pqj ` kq�oepgpÃ�[ k_�^l j m̀ qekc
k[ qel k[ h�moel oeqè p� j [ g` �eq�_eaaê r hq�ql � ò mhê [ q̀ �decdç̂ l pq�ar k_ekc� j ` ^d[ kepj p� p̀ ` k�ek�decdçek^l j `
` ^l kl j è pÀ� Ikpq̀ [ _Ã� hl t ç� [ k_� j e__h̀ çek^l j ` � ^l r kqoè p� ^l r h_� [ _l mq� [ _[ mq[ ] h̀ Ã� ò pl r ô ` ç̀ aaê è kq
pqo[ q̀ cè p� qd[ q� j [ uej ex` � ej m[ ^q� t deh̀ � j ekej exekc� aek[ k^e[ h� oepgÀ� Ok` � ` aà ^qes` � [ mmol [ ^d� ^[ k� ] `
h̀ s` o[ cekc�mr ] hê çmoes[ q̀ �m[ oqk` opdemp�¯PPPp°�ql �[ qqo[ ^q�moes[ q̀ �^[ meq[ h�t deh̀ �` kpr oekc�qd[ q�_` ` m�q̀ ^d
[ heckp� t eqd� k[ qel k[ h� _` s` hl mj ` kq� moel oeqè pÀ� Fl s` okj ` kqp� ^[ k� ^ò [ q̀ � ] h̀ k_` _� aek[ k^` � pqor ^qr ò pÃ
t d` ò �mr ] hê �ar k_p�_` çoepg�` [ ohvçpq[ c` �eks` pqj ` kqpÃ�` k^l r o[ cekc�moes[ q̀ �eks` pql op�ql �m[ oqê em[ q̀ �ek
_` ` m�q̀ ^d�p̀ ^ql opÀ�¯S` ` �qd` �p̀ ^qel k�l a�Iks` pqj ` kq�[ k_�Er k_ekc°

Pr ] hê �p` ^ql o�mol ^r ò j ` kq�^[ k�p̀ os` �[ p�[ �_oes` o�l a�_` ` m�q̀ ^d�ekkl s[ qel kÃ�m[ oqê r h[ ohv�ek�hl t ç�[ k_
j e__h̀ çek^l j ` �^l r kqoè p�t d` ò �qd` �moes[ q̀ �j [ og` q�al o�[ _s[ k^` _�q̀ ^dkl hl cè p�j [ v�pqehh�] ` �k[ p̂ ` kqÀ
Ik� ^l kqo[ pq� ql � ^l ks` kqel k[ h� [ mmol [ ^d` pÃ� t dê d� moel oeqex` � ^l pqç̀ aà ^qes` k` pp� [ k_� mol s` k� pl hr qel kpÃ
mr ] hê �mol ^r ò j ` kq�al o�_` ` m� q̀ ^d�^[ k� ] ` k` aeq�aol j � ] ` ekc� j l ò � [ _[ mqes` � [ k_�ekkl s[ qel kçal ^r p̀ _À
Av� [ ^qekc� [ p� [ k� ` [ ohv� [ _l mq̀ oÃ� cl s` okj ` kqp� ^[ k� ^ò [ q̀ � [ � ò he[ ] h̀ � ekeqe[ h� j [ og` q� al o� _` ` m� q̀ ^d
pq[ oqr mpÃ� s[ he_[ qekc� qd` eo� ekkl s[ qel kp� [ k_� ò _r ^ekc� j [ og` q� ` kqov� oepgpÀ� Tdep� kl q� l khv� pqej r h[ q̀ p
^l j j ` ô e[ hex[ qel k

� �
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^l j j ` ô e[ hex[ qel k� ] r q� [ hpl � ` kpr ò p� qd[ q� _` ` m� q̀ ^d� pl hr qel kp� _eò ^qhv� ^l kqoe] r q̀ � ql � k[ qel k[ h
_` s` hl mj ` kq� cl [ hpÃ� pr ^d� [ p� [ coê r hqr ò � j l _` okex[ qel kÃ� ^h̀ [ k� ` k` ocv� [ ^^` ppÃ� [ k_� d` [ hqd^[ ò
ekkl s[ qel kÀ

Pr ] hê �mol ^r ò j ` kq�ml hê è p�al ^r p̀ _�l k�` kc[ cekc�t eqd�_` ` m�q̀ ^d�pl hr qel kp�^[ k�mh[ v�[ �h̀ [ _ekc�ol h̀ �ek

mol j l qekc�ekkl s[ qel kÃ�pqej r h[ qekc�` ^l kl j ê �col t qdÃ�[ k_�` kd[ k^ekc�j [ og` qmh[ ^` �^l j m̀ qeqes` k` ppÀ�Av

[ ^qekc�[ p�` [ ohv�[ _l mq̀ op�l a�k` t �q̀ ^dkl hl cè pÃ�cl s` okj ` kqp�^[ k�mol se_` �j [ og` q�s[ he_[ qel k�ql �pq[ oqr mpÃ

d` hmekc�qd` j �ql �p̂ [ h̀ �ekkl s[ qel kp�aol j �qd` �_` s` hl mj ` kq[ h�pq[ c` �ql �^l j j ` ô e[ h�ò [ _ek` ppÀ

Dr ol m̀ [ k�Ukel k�ê�DUçt e_` �Pr ] hê �Pol ^r ò j ` kq�al o�C` ` m�T` ^dÂ

Td` �DU�` k^l r o[ c` p�j ` j ] ` o�pq[ q̀ p�ql �r p̀ �mr ] hê �mol ^r ò j ` kq�ql �_oes` �ekkl s[ qel k�] v�ek^hr _ekc�_` ` m

q̀ ^d�pl hr qel kp�ek�mr ] hê �^l kqo[ ^qpÀ�Tdep�ml hêv�kl q� l khv�ej mol s` p�qd` �nr [ heqv� [ k_� ` aaê è k^v� l a�mr ] hê

p̀ osê ` p� ] r q� [ hpl � pr mml oqp� qd` � _` s` hl mj ` kq� l a� k` t � j [ og` qp� al o� ekkl s[ qes` � mol _r ^qpÀ� Td` � DUÖp

_eò ^qes` � l k� mr ] hê � mol ^r ò j ` kq� mol j l q̀ p� qd` � ek^hr pel k� l a� ekkl s[ qel k� m[ oqk` opdemp� t eqdek

mol ^r ò j ` kq� ^l kqo[ ^qpÃ� [ hhl t ekc� mr ] hê � [ r qdl oeqè p� ql � ^[ hh� al o� q̀ k_` op� ql � pl hs` � pm̀ ^eaê � mol ] h̀ j p

t eqdl r q�mò ç̀ j mqekc�qd` �pl hr qel kÃ�qd` ò ] v�al pq̀ oekc�ekkl s[ qel kÀ

B[ k[ _[ �ê�Ar eh_�ek�B[ k[ _[ �Ikkl s[ qel k�Pol co[ j �¯ABIP°Â

Td` �ABIP�d` hmp�^l j m[ kè p�] oe_c` �qd` �mò ç̂ l j j ` ô e[ hex[ qel k�c[ m�] v�mol ^r oekc�[ k_�q̀ pqekc�h[ q̀ çpq[ c`

ekkl s[ qes` �cl l _p�[ k_�p̀ osê ` p�t eqdek�qd` �à _` o[ h�cl s` okj ` kq�] ` al ò �qd` v�[ ò �q[ g` k�ql � j [ og` qÀ�Tdep

mol co[ j �d` hmp�k` t �q̀ ^dkl hl cè p�aek_�qd` eo�aeopq�ò [ h�^r pql j ` o�ek�qd` �cl s` okj ` kqÃ�t dêd�^[ k�s[ he_[ q̀

[ k_�ml q̀ kqe[ hhv�p̂ [ h̀ �r m�qd` �q̀ ^dkl hl cv�al o�] ol [ _` o�^l j j ` ô e[ h�_` mhl vj ` kqÀ

Eekh[ k_�ê�Ikkl s[ qes` �Pr ] hê �Pol ^r ò j ` kqÂ

Eekh[ k_� d[ p� ej mh̀ j ` kq̀ _� ml hê è p� qd[ q� al pq̀ o� ekkl s[ qel k� qdol r cd� mr ] hê � mol ^r ò j ` kqÃ� pm̀ ^eaê [ hhv

q[ oc` qekc� p̀ ^ql op� pr ^d� [ p� ^h̀ [ k� q̀ ^dkl hl cè pÀ� Td` � Eekkepd� cl s` okj ` kq� pr mml oqp� mehl q� mol f̀ ^qp� [ k_

m[ oqk` opdemp�t eqd�pq[ oqr mp�ql �ekq̀ co[ q̀ �ekkl s[ qes` �pl hr qel kp�ekql �mr ] hê �ekao[ pqor ^qr ò Ã�_` j l kpqo[ qekc�[

^l j j eqj ` kq�ql �al pq̀ oekc�[ �_vk[ j ê �ekkl s[ qel k�` ^l pvpq̀ j À

Sl r ô ` pÂ
Dr ol m̀ [ k�Bl j j eppel kÀ�� � � � À�Eh[ cpdem�� Â�Dk[ ] hekc�C` ` m�T` ^d�Ikkl s[ qel k�qdol r cd�Dum̀ oej ` kq[ qel k�Sm[ ^` p�[ k_�Pr ] hê
Pol ^r ò j ` kqÀ�dqqmpÂ��ò p̀ [ ô dç[ k_çekkl s[ qel kÀ̀^À̀r ol m[ À̀r �pqo[ q̀ cv�pr mml oqçml hêvçj [ gekc�pd[ mekcç̀ r çò p̀ [ ô dç[ k_ç
ekkl s[ qel kçml hêv�k` t ç̀ r ol m̀ [ kçekkl s[ qel kç[ c` k_[ �k` t ç̀ r ol m̀ [ kçekkl s[ qel kç[ c` k_[ çol [ _j [ m�ah[ cpdemç� ç̀ k[ ] hekcç
_` ` mçq̀ ^dçekkl s[ qel kçqdol r cdç̀ um̀ oej ` kq[ qel kçpm[ ^` pç[ k_çmr ] hêçmol ^r ò j ` kq� ` k
Ikkl s[ qel kÃ�Ŝ è k^` �[ k_�D̂ l kl j ê �C` s` hl mj ` kq�B[ k[ _[ À�� � � � À�Ikkl s[ qes` �Sl hr qel kp�B[ k[ _[ À�dqqmpÂ��ep̀ _ç
ep_` À̂[ k[ _[ À̂[ �peq̀ �ekkl s[ qes` çpl hr qel kpç̂ [ k[ _[ �` k
Mekepqov�l a�D̂ l kl j ê �@aa[ eop�[ k_�Dj mhl vj ` kq�l a�Eekh[ k_À�� � � � À�Ikkl s[ qes` �Pr ] hê �Pol ^r ò j ` kqÀ
dqqmpÂ��q̀ j Àae�` k�ekkl s[ qes` çmr ] hêçmol ^r ò j ` kq

Al u�� Â�Pr ] hê �Pol ^r ò j ` kq�[ p�[ �B[ q[ hvpq�al o�C` ` m�T` ^d�Ikkl s[ qel k



Wdeh̀ � p̀ s` o[ h� decdçek^l j ` � ` ^l kl j è p� d[ s` � h̀ s` o[ c` _� ekkl s[ qel k� mol ^r ò j ` kq� mol co[ j p� ql
[ ^^` h̀ o[ q̀ �_` ` m�q̀ ^d�_` s` hl mj ` kq� p̄̀ ` �Al u� � °Ã�hl t çek^l j ` �^l r kqoè p� l aq̀ k�a[ ^` �^d[ hh̀ kc` p�pr ^d
[ p� hej eq̀ _� mr ] hê � ] r _c` qpÃ� t ` [ g` o� ò cr h[ ql ov� ` kseol kj ` kqpÃ� [ k_� hl t ` o� h̀ s` hp� l a� q̀ ^dkl hl cê [ h
ò [ _ek` ppÀ�Tl � j [ g` �cl s` okj ` kq�mol ^r ò j ` kq� [ �se[ ] h̀ �_oes` o� l a�_` ` m�q̀ ^d�col t qdÃ�qd` p̀ �ml hê è p
^[ k� ] ` � [ _[ mq̀ _� ql � aeq� hl ^[ h� ` ^l kl j ê � [ k_� ekpqeqr qel k[ h� ^l kq̀ uqpÀ� Ikqol _r ^ekc� mehl q� mol ^r ò j ` kq
ao[ j ` t l ogpí ek�t dê d�pq[ oqr mp�` kc[ c` �ek�pj [ hhçp̂ [ h̀ �cl s` okj ` kq�mol f̀ ^qp�moel o�ql �ar hh�_` mhl vj ` kq
í [ hhl t p� al o� cò [ q̀ o� ah̀ ue] eheqv� t deh̀ � j eqec[ qekc� aek[ k^e[ h� [ k_� q̀ ^dkê [ h� oepgpÀ� Pr ] hê çmoes[ q̀
m[ oqk` opdemp� ^[ k� ar oqd` o� pqò kcqd` k� mol ^r ò j ` kqç_oes` k� _` ` m� q̀ ^d� [ _l mqel kÃ� m[ oqê r h[ ohv� ek
` ^l kl j è p� t d` ò � aep̂ [ h� ^l kpqo[ ekqp� hej eq� h[ oc` çp̂ [ h̀ � mr ] hê � eks` pqj ` kqÀ� @__eqel k[ hhvÃ� hl t ç� [ k_
j e__h̀ çek^l j ` � ^l r kqoè p� ^[ k� [ hpl � ^l çaek[ k^` � _` ` m� q̀ ^d� mol ^r ò j ` kq� qdol r cd� m[ oqk` opdemp� t eqd
pq[ g` dl h_` op�pr ^d�[ p�moes[ q̀ �eks` pql opÀ�Ah̀ k_` _�aek[ k^` �j ` ^d[ kepj pí t d` ò �cl s` okj ` kqp�mol se_`
m[ oqe[ h� ar k_ekc� t deh̀ � moes[ q̀ � eks` pql op� ^l çaek[ k^` � mol ^r ò j ` kq� ^l kqo[ ^qpí d` hm� ò _r ^` � oepg� [ k_
[ qqo[ ^q�` uq̀ ok[ h�` um̀ oqep̀ �[ k_�eks` pqj ` kqÀ

Fl s` okj ` kqp�mh[ v�[ �^` kqo[ h�ol h̀ �ek�] [ h[ k^ekc�IP�mol q̀ ^qel k�[ k_�gkl t h̀ _c` �_eaar pel k�ql �` k^l r o[ c`
ekkl s[ qel kÀ�@k�l s` ohv�ò pqoê qes` �IP�ò cej ` �^[ k�pqeah̀ �^l hh[ ] l o[ qel k�[ k_�phl t �q̀ ^dkl hl cê [ h�[ _l mqel kÃ
t deh̀ � t ` [ g�mol q̀ ^qel k� ^[ k�_ep̂ l r o[ c` � eks` pqj ` kq� [ k_� h̀ [ _�ql � IP�qd` aqÀ�Fl s` okj ` kqp�ek�hl t ç� [ k_
j e__h̀ çek^l j ` � ` ^l kl j è p� ^[ k� [ _l mq� [ � ah̀ ue] h̀ � [ mmol [ ^d� ] v� l aà oekc� qè ò _� m[ q̀ kqekc� à ` pÃ� a[ pqç
qo[ ^g� mol ^` _r ò p� al o� decdçej m[ ^q� q̀ ^dkl hl cè pÃ� [ k_� ek^` kqes` p� al o� ^l j m[ kè p� qd[ q� ^l j j ` ô e[ hex`
r kes` opeqv� ò p̀ [ ô dÀ� El o� ` u[ j mh̀ Ã� qd` � SF� IP� E[ pq� To[ ^g� mol co[ j SSÃ� h[ r k^d` _� ] v� Sekc[ ml ò Ûp
Ikq̀ hh̀ ^qr [ h� Pol m̀ oqv� Oaaê ` � ĪPOS°� ek� M[ v� � � � � Ã� ep� _` peck` _� ql � [ ^^` h̀ o[ q̀ � m[ q̀ kq� [ mmhê [ qel kp
[ ^ol pp� [ hh� q̀ ^dkl hl cv� p̀ ^ql opÀ� Ikeqe[ hhv� al ^r p̀ _� l k� m[ q̀ kqpÃ� qd` � mol co[ j � ` um[ k_` _� ek� S` mq̀ j ] ` o
� � � � � ql � ek^hr _` � qo[ _` j [ ogp� [ k_� ò cepq̀ ò _� _` peckpÃ� mol se_ekc� [ � ^l j mò d` kpes` � IP� [ ^^` h̀ o[ qel k
p̀ osê ` À� R̀ ] o[ k_` _� [ p� SF� IP� E@STÃ� qdep� ekeqe[ qes` � d` hmp� ekkl s[ ql op� [ k_� ` kq̀ omoep̀ p� ] r eh_� [ k_
j [ k[ c` �qd` eo�IP�ml oqal hel p�j l ò �` aà ^qes` hvÃ�a[ ^eheq[ qekc�nr ê g` o�^l j j ` ô e[ hex[ qel k�l a�qd` eo�^ò [ qel kpÀ

T` ^dkl hl cv�qo[ kpà o�ep�[ kl qd` o�g` v�[ ò [ �t d` ò �cl s` okj ` kqp�^[ k�mh[ v�[ �mesl q[ h�ol h̀ �ek�_oesekc�_` ` m
q̀ ^d�^l j j ` ô e[ hex[ qel kÀ�R̀ p̀ [ ô d�ekpqeqr qel kp�[ k_�r kes` opeqè p�[ ò �l aq̀ k�qd` �] eoqdmh[ ^` �l a�_` ` m�q̀ ^d
ekkl s[ qel kpÃ� ] r q� t eqdl r q� ^h̀ [ o� m[ qdt [ vp� al o� qo[ kpà ooekc� qd` p̀ � q̀ ^dkl hl cè p� ql � ek_r pqovÃ� j [ kv
] ò [ gqdol r cdp� a[ eh� ql � qo[ kph[ q̀ � ekql � j [ og` qçò [ _v� pl hr qel kpÀ� Fl s` okj ` kqp� ^[ k� pqò kcqd` k
q̀ ^dkl hl cv� qo[ kpà o� j ` ^d[ kepj p� ] v� ek^` kqesexekc� ek_r pqovç[ ^[ _` j e[ � ^l hh[ ] l o[ qel kÃ� ej mh̀ j ` kqekc
q̀ ^dkl hl cv� qo[ kpà o� mol co[ j pÃ� ` pq[ ] hepdekc� _` _ê [ q̀ _� q̀ ^dkl hl cv� hê ` kpekc� l aaê ` pÃ� [ k_� ` kpr oekc
qd[ q�mr ] hê hv�ar k_` _�ò p̀ [ ô d�ep�pqo[ q̀ cê [ hhv�[ heck` _�t eqd�k[ qel k[ h�_` s` hl mj ` kq�moel oeqè pÀ�
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T` pq] ` _p�[ k_�R` cr h[ ql ov�S[ k_] l u` p
@p� _` ` m� q̀ ^d� ^l kqekr ` p� ql � mr pd� qd` � ] l r k_[ oè p� l a� p̂ è kqeaê � _ep̂ l s` ov� [ k_� q̀ ^dkl hl cê [ h
[ _s[ k^` j ` kqÃ� cl s` okj ` kqp� pdl r h_� ` kpr ò � qd[ q� ò cr h[ ql ov� ao[ j ` t l ogp� ` sl hs` � [ hl kcpe_` � qd` p̀
ekkl s[ qel kpÀ�To[ _eqel k[ h� ò cr h[ ql ov� j l _` hpÃ� t dê d� t ` ò � _` peck` _�al o� ` pq[ ] hepd` _�ek_r pqoè pÃ� l aq̀ k
pqor cch̀ �ql � [ ^^l j j l _[ q̀ � qd` �_epor mqes` Ã� ^ol ppçp̀ ^ql o[ h� k[ qr ò � l a�_` ` m� q̀ ^dÀ�Weqdl r q� [ �mol [ ^qes`
[ k_� [ _[ mqes` � ò cr h[ ql ov� ` kseol kj ` kqÃ� pq[ oqr mp� a[ ^` � _` h[ vp� ek� ^l j j ` ô e[ hex[ qel kÃ� eks` pql op
` k^l r kq̀ o� d` ecdq̀ k` _� oepgpÃ� [ k_� ] ò [ gqdol r cd� q̀ ^dkl hl cè p� pqor cch̀ � ql � c[ ek� j [ og` q� ` kqovÀ� Tl
[ __ò pp� qd` p̀ � ^d[ hh̀ kc` pÃ� cl s` okj ` kqp� ^[ k� h̀ s` o[ c` � q̀ pq] ` _pÃ� ò cr h[ ql ov� p[ k_] l u` pÃ� [ k_
[ _[ mqes` �ml hê è p�ql �pr mml oq�_` ` m�q̀ ^d�ekkl s[ qel k�t deh̀ �` aà ^qes` hv�j [ k[ cekc�oepgpÀ

T` pq] ` _p� mol se_` � ^l kqol hh̀ _Ã� ò [ hçt l oh_� ` kseol kj ` kqp� t d` ò � _` ` m� q̀ ^d� pl hr qel kp� ^[ k� ] `
_` s` hl m̀ _Ã�q̀ pq̀ _Ã�[ k_�ò aek` _�] ` al ò �ar hhçp̂ [ h̀ �_` mhl vj ` kqÀ�Td` v�[ hhl t �ekkl s[ ql op�ql �s[ he_[ q̀ �qd` eo
q̀ ^dkl hl cè p� ek� ^l hh[ ] l o[ qel k� t eqd� ml hê vj [ g` opÃ� ek_r pqov� m[ oqk` opÃ� ò p̀ [ ô d� ekpqeqr qel kpÃ� [ k_
eks` pql opÃ� [ ^^` h̀ o[ qekc� qd` � m[ qd� aol j � ò p̀ [ ô d� ql � ^l j j ` ô e[ hex[ qel k� t deh̀ � ò _r ^ekc� qd` � oepgp
[ ppl ^e[ q̀ _�t eqd�p̂ [ hekc�^l j mh̀ u�ekkl s[ qel kpÀ�T` pq] ` _p�[ ò �_` peck` _�al o�q̀ ^dkê [ h�` um̀ oej ` kq[ qel k
[ k_� s[ he_[ qel kÃ� d` hmekc� ekkl s[ ql op� aek` çqr k` � m̀ oal oj [ k^` Ã� [ pp̀ pp� à [ pe] eheqvÃ� [ k_� [ __ò pp
l m̀ o[ qel k[ h� ^d[ hh̀ kc` p� ] ` al ò � mol _r ^qp� l o� pl hr qel kp� ` kq̀ o� qd` � j [ og` qÀ� Td` v� l aq̀ k� al ^r p� l k
ekao[ pqor ^qr ò çd` [ sv� p̀ ^ql op�pr ^d� [ p� ò k` t [ ] h̀ � ` k` ocv� [ k_� [ _s[ k^` _� j [ kr a[ ^qr oekcÃ�t d` ò � ò [ hç
t l oh_�q̀ pqekc�ep�` pp̀ kqe[ h�al o�` kpr oekc�ar k^qel k[ heqvÃ�p[ à qvÃ�[ k_�p̂ [ h[ ] eheqvÀ

Fl s` okj ` kqp�^[ k� ] ` �ekpqor j ` kq[ h�ek� ` pq[ ] hepdekc� [ k_� j [ k[ cekc� q̀ pq] ` _pÃ� ` kpr oekc�qd[ q�qd` v� [ ò
[ heck` _� t eqd�k[ qel k[ h�_` s` hl mj ` kq�moel oeqè pÃ�ek_r pqov�k` ` _pÃ� [ k_� ò cr h[ ql ov�ao[ j ` t l ogpÀ�A` vl k_
mol se_ekc� mdvpê [ h� ekao[ pqor ^qr ò � [ k_� aek[ k^e[ h� pr mml oqÃ� cl s` okj ` kqp� ^[ k� a[ ^eheq[ q̀ � ^ol ppçp̀ ^ql o
^l hh[ ] l o[ qel kÃ�^ò [ q̀ �ml hê v�ek^` kqes` p�al o�ek_r pqov�m[ oqê em[ qel kÃ�[ k_�ekq̀ co[ q̀ �q̀ pq] ` _�aek_ekcp�ekql
] ol [ _` o� ekkl s[ qel k� pqo[ q̀ cè pÀ� Ik� hl t ç� [ k_� j e__h̀ çek^l j ` � ^l r kqoè pÃ� t d` ò � _` ` m� q̀ ^d� pq[ oqr mp
l aq̀ k�pqor cch̀ �t eqd�hej eq̀ _�ar k_ekc�[ k_�j [ og` q�[ ^^` ppÃ�t ` hhç_` peck` _�q̀ pq] ` _p�^[ k�] oe_c` �c[ mp�] v
mol se_ekc�[ ^^` pp�ql �ò pl r ô ` pÃ�ò cr h[ ql ov�^h[ oeqvÃ�[ k_�^l j j ` ô e[ hex[ qel k�m[ qdt [ vpÀ

Ik� [ __eqel k� ql � pr mml oqekc� q̀ ^dkl hl cv� s[ he_[ qel kÃ� q̀ pq] ` _p� ^[ k� [ hpl � p̀ os` � [ p� ml hê v� h[ ] l o[ ql oè pÃ
` k[ ] hekc� cl s` okj ` kqp� ql � _` s` hl mÃ� ò aek` Ã� [ k_� q̀ pq� ò cr h[ qel kp� al o� ` j ` ocekc� q̀ ^dkl hl cè p� ek� [
^l kqol hh̀ _� p̀ qqekcÀ� M[ kv� _` ` m� q̀ ^d� p̀ ^ql opÃ� pr ^d� [ p� nr [ kqr j � ^l j mr qekcÃ� pvkqd` qê � ] el hl cvÃ� @Iç
_oes` k� [ r ql j [ qel kÃ� [ k_� [ _s[ k^` _� j [ q̀ oe[ hpÃ� ` sl hs` �a[ pq̀ o�qd[ k� ò cr h[ ql ov�ao[ j ` t l ogp�^[ k� [ _[ mqÀ
Weqdl r q� mol [ ^qes` � ml hê v� ` um̀ oej ` kq[ qel kÃ� l r q_[ q̀ _� ò cr h[ qel kp� j [ v� phl t � ekkl s[ qel k� l o� ^ò [ q̀
r k^` oq[ ekqv� al o� eks` pql opÀ� Av� ^hl p̀ hv� j l keql oekc� q̀ pq] ` _� ò pr hqpÃ� cl s` okj ` kqp� ^[ k� c[ ek� ` [ ohv
ekpecdqp�ekql �qd` �oepgpÃ�l mml oqr keqè pÃ�[ k_�pl ^è q[ h�ej mhê [ qel kp� l a�` j ` ocekc�q̀ ^dkl hl cè pÃ�` kpr oekc
qd[ q�ml hê v�ao[ j ` t l ogp�ò j [ ek�[ ceh̀ Ã�` se_` k^` ç] [ p̀ _Ã�[ k_�^l k_r ^es` �ql �pr pq[ ek[ ] h̀ �col t qdÀ

R̀ cr h[ ql ov� p[ k_] l u` pÃ� l k� qd` � l qd` o� d[ k_Ã� mol se_` � [ � ^l kqol hh̀ _� ò cr h[ ql ov� ` kseol kj ` kq� t d` ò
_` ` m� q̀ ^d� pq[ oqr mp� ^[ k� qoe[ h� [ k_� s[ he_[ q̀ � qd` eo� ekkl s[ qel kp� r k_` o� j l _eaè _� l o� ò h[ u` _� ò cr h[ ql ov
^l k_eqel kp� ] ` al ò � qd` v� [ ò � pr ] f̀ ^q̀ _� ql � qd` � ar hh� pm̀ ^qor j � l a� ^l j mhe[ k^` � ò nr eò j ` kqpÀ� Ukheg`
q̀ pq] ` _pÃ� t dê d� al ^r p� l k� q̀ ^dkê [ h� _` s` hl mj ` kq� [ k_� l m̀ o[ qel k[ h� à [ pe] eheqvÃ� p[ k_] l u` p� [ ò
_` peck` _� ql � q̀ pq� ò cr h[ ql ov� ao[ j ` t l ogpÃ� [ hhl t ekc� ml hê vj [ g` op� ql � [ pp̀ pp� dl t � ` j ` ocekc
q̀ ^dkl hl cè p� ekq̀ o[ ^q� t eqd� ` uepqekc� ml hê è p� [ k_� ò cr h[ qel kpÀ� Td` p̀ � q̀ j ml o[ ov� ò cr h[ ql ov� t [ es` op
d` hm�cl s` okj ` kqp�e_` kqeav�ml q̀ kqe[ h�ml hê v�c[ mpÃ�oepg�a[ ^ql opÃ�[ k_�k` ^` pp[ ov�[ _fr pqj ` kqp�ql �` kpr ò
qd[ q

� �



qd[ q�ò cr h[ qel kp�g` ` m�m[ ^` �t eqd�ekkl s[ qel kÀ�S[ k_] l u` p�[ ò �m[ oqê r h[ ohv�ej ml oq[ kq�al o�q̀ ^dkl hl cè p
ek� decdhv� ò cr h[ q̀ _� p̀ ^ql op� pr ^d� [ p� aekq̀ ^dÃ� moes[ ^vç̀ kd[ k^ekc� q̀ ^dkl hl cè p� ¯PDT°Ã� [ k_� _eceq[ h
d` [ hqdÃ�t d` ò �oece_�^l j mhe[ k^` �ò nr eò j ` kqp�^[ k�l qd` ot ep̀ �dek_` o�` [ ohvçpq[ c` �` um̀ oej ` kq[ qel kÀ

@� ò cr h[ ql ov� p[ k_] l u� ep� [ � ao[ j ` t l og� p̀ q� r m� ] v� ò cr h[ ql ov� ] l _è p� qd[ q� [ hhl t p� pq[ oqr mp� [ k_� l qd` o

ekkl s[ ql op�ql �^l k_r ^q�hes` �` um̀ oej ` kqp�ek�[ �^l kqol hh̀ _�` kseol kj ` kq�r k_` o�[ � ò cr h[ ql oÛp�pr m̀ osepel kÀ

Td` �moej [ ov�[ ej �ep�ql �q̀ pq�k` t �mol _r ^qpÃ�p̀ osê ` pÃ�l o�] r pek` pp�j l _` hp�t eqdl r q�ej j ` _e[ q̀ hv�ek^r ooekc

[ hh� qd` � kl oj [ h� ò cr h[ ql ov� ^l kp̀ nr ` k^` pÀ� Tdep� p̀ qr m� ep� ` pm̀ ^e[ hhv� ] ` k` aêe[ h� ek� ek_r pqoè p� qd[ q� [ ò

d` [ sehv�ò cr h[ q̀ _Ã�pr ^d�[ p�aek[ k^` Ã�d` [ hqd^[ ò Ã�[ k_�q̀ h̀ ^l j j r kê [ qel kpÀ�@�ò cr h[ ql ov�p[ k_] l u�d` hmp

e_` kqeav�ml q̀ kqe[ h�ò cr h[ ql ov�eppr ` p�[ k_�j ekej ex` p�oepg�_r ` �ql �eqp�hej eq̀ _�p̂ [ h̀ �q̀ pqekcÀ�S[ k_] l ù p�j [ v

h̀ [ _�ql �^d[ kc` p�ql �` uepqekc�ò cr h[ qel kp�l o�ml hê è pÃ�k` t �ò cr h[ qel kpÃ�ò cr h[ ql ov�[ mmol s[ h�l o�hê ` kpekc�l a

qd` �ekkl s[ qel k�l o�mol _r ^qÃ�l o�[ �^` [ p̀ ç[ k_ç_` pepq�ea�qd` �q̀ pq�a[ ehpÀ

Ik� � � � � Ã� qd` � Ao[ xehe[ k� N[ qel k[ h� C[ q[ � Pol q̀ ^qel k� @r qdl oeqv� ¯@NPC°� [ kkl r k^` _� [ � ò cr h[ ql ov� p[ k_] l u

mehl q�mol co[ j �l k�@I�[ k_�m̀ opl k[ h�_[ q[ �mol q̀ ^qel kÃ�ek�^l hh[ ] l o[ qel k�t eqd�qd` �C` s` hl mj ` kq�A[ kg�l a�L[ qek

@j ` oê [ � [ k_� qd` � B[ oe] ] ` [ k� B̄@E°À� Tdep� p[ k_] l u� p̀ os` p� [ p� [ � ^l kqol hh̀ _� q̀ pqekc� ` kseol kj ` kq� al o

^l hh[ ] l o[ qes` � ` um̀ oej ` kq[ qel k� ] ` qt ` ` k� ò cr h[ ql opÃ� q̀ ^dkl hl cv� ^l j m[ kè pÃ� [ ^[ _` j êpÃ� [ k_� ^eseh

pl ^è qv�l oc[ kex[ qel kpÀ�Iqp�cl [ h�ep�ql �q̀ pq�@I�ekkl s[ qel kp�t eqdek�[ �p̀ ^r ò �ò cr h[ ql ov�ao[ j ` t l ogÃ�al pq̀ oekc

ekkl s[ qel kÃ� mol j l qekc� [ hcl oeqdj ê � qo[ kpm[ ò k^vÃ� [ k_� ` kpr oekc� ^l j mhe[ k^` � t eqd� Ao[ xehÖp� C[ q[

Pol q̀ ^qel k�L[ t � L̄FPC°À�Td` �mehl q�mol co[ j Ã�` um̀ ^q̀ _�ql �h[ pq��� �ql �� � �j l kqdpÃ�ep�^r oò kqhv�` s[ hr [ qekc�� �

^l kqoe] r qel kp�aol j �_es` op̀ �pq[ g` dl h_` op�ql �pd[ m̀ �eqp�pqor ^qr ò Ã�t eqd�� � �aol j �Ao[ xeh�[ k_�� �aol j �[ ] ol [ _À

Sekc[ ml ò Ûp� Ikal ^l j j � M` _e[ � C` s` hl mj ` kq� @r qdl oeqv� ĪMC@°� h[ r k^d` _� [ � Poes[ ^vçDkd[ k^ekc

T` ^dkl hl cv� P̄DT°�p[ k_] l u�ek�� � � � Ã�_` j l kpqo[ qekc�qd` �cl s` okj ` kqÛp�^l j j eqj ` kq�ql �_[ q[ �mol q̀ ^qel k

t deh̀ � ^` j ` kqekc�eqp�ml peqel k� [ p� [ � ò cel k[ h� q̀ ^dkl hl cv�dr ] À�PDTp� ò à o� ql � ql l hp� [ k_�mol ^` pp̀ p�qd[ q

` k[ ] h̀ � qd` � pd[ oekc� l a� r p̀ ar h� ekpecdqp� ` uqo[ ^q̀ _� aol j � _[ q[ � t eqdl r q� _ep̂ hl pekc� qd` � [ ^qr [ h� _[ q[ À� PDTp

^l r h_�d` hm� [ __ò pp� [ � ^l j m[ kvÛp�_[ q[ � p̀ ^r oeqv�^l k^` okp� t d` k�pd[ oekc�ekal oj [ qel k� [ k_� [ hhl t � j l ò

l mml oqr keqè p�al o�] r pek` pp̀ p�ql �^l hh[ ] l o[ q̀ � [ k_�_` s` hl m�r p̀ ar h�@I�[ mmhê [ qel kpÀ�Wdeh̀ �k[ p̂ ` kqÃ�PDTp

l ^^r mv�[ �pt ` ` q�pml q�] v�[ hhl t ekc�qd` �` uqo[ ^qel k�[ k_�pd[ oekc�l a�ekpecdqp�t deh̀ �` kpr oekc�qd` �p̀ ^r oeqv�[ k_

^l kae_` kqe[ heqv�l a�m̀ opl k[ h�_[ q[ À�Td` �p[ k_] l u�t [ p�qdr p�h[ r k^d` _�t eqd�qd` �ekq̀ kq�l a�` k^l r o[ cekc�j l ò

t e_` pmò [ _�[ _l mqel k�l a�qd` p̀ �r p̀ ar h�q̀ ^dkl hl cè p�ql �al pq̀ o�qor pq�ek�qd` �_eceq[ h�` ^l pvpq̀ j À

Sl r ô ` pÂ
@r ql oe_[ _` �N[ ^el k[ h�_` �Pol q̀ nEl �_` �C[ _l p�¯@NPC°À�� � � � À�Bl kpr hq[ �@�Sl ^è _[ _` Â�S[ k_] l u�R̀ cr h[ q¾oel �_` �Ikq̀ hecwk^e[
@oqeaêe[ h�` �Pol q̀ nEl �_` �C[ _l p�kl �Ao[ pehÀ�dqqmpÂ��t t t Àcl sÀ] o�[ km_�mqç] o�_l ^r j ` kql pç̀ çmr ] hê [ ^l ` p�[ km_çp[ k_] l uç
ò cr h[ ql oel ç̂ l kpr hq[ ç] ehekcr ` Àm_a
Ikal ^l j j �M` _e[ �C` s` hl mj ` kq�@r qdl oeqv� ĪMC@°À�� � � � À�Poes[ ^v�Dkd[ k^ekc�T` ^dkl hl cv�S[ k_] l ù pÀ
dqqmpÂ��t t t Àej _[ Àcl sÀpc�dl t çt ` ç̂ [ kçd` hm�_[ q[ çekkl s[ qel k�moes[ ^vç̀ kd[ k^ekcçq̀ ^dkl hl cvçp[ k_] l ù p

Al u�� Â�R` cr h[ ql ov�S[ k_] l u` p



C` ` m�q̀ ^d�s` kqr ò p�_` j [ k_�[ �decdhv�pgehh̀ _�t l ogal ô ` �t eqd�[ _s[ k^` _�q̀ ^dkê [ h�` um̀ oqep̀ �ek�aè h_p
pr ^d� [ p� [ ` ol pm[ ^` Ã� [ _s[ k^` _� ^l j mr qekc� q̀ ^dkl hl cè pÃ� [ k_� ] el p̂ è k^` Ã� j [ gekc� qd` � ol h̀ � l a
ò p̀ [ ô d�ekpqeqr qel kpÃ�r kes` opeqè pÃ�[ k_�ek_r pqov�^l hh[ ] l o[ qel kp�` pp̀ kqe[ h�al o�pr ^^` ppÀ�El o�j [ kv�hl t ç
[ k_� j e__h̀ çek^l j ` � ^l r kqoè pÃ� ] r eh_ekc� [ � pqol kc� ò p̀ [ ô d� [ k_� q[ h̀ kq� ` ^l pvpq̀ j � al o� _` ` m� q̀ ^d
mò p̀ kqp�p̀ s` o[ h�^d[ hh̀ kc` pÀ�Lej eq̀ _�mr ] hê �ar k_ekc�al o�R¦ CÃ�t ` [ g�r kes` opeqvçek_r pqov�hekg[ c` pÃ�[ k_
ekq̀ kp̀ � chl ] [ h� ^l j m̀ qeqel k� al o� ql m� q[ h̀ kq� l aq̀ k� ^l kpqo[ ek� _` ` m� q̀ ^d� col t qdÀ� Weqdl r q� pr pq[ ek` _
eks` pqj ` kq�ek�decd` o�` _r ^[ qel kÃ�ò p̀ [ ô d�ekao[ pqor ^qr ò Ã�[ k_�gkl t h̀ _c` �qo[ kpà o�j ` ^d[ kepj pÃ�j [ kv
mol j epekc� ekkl s[ qel kp� j [ v� a[ eh� ql � qo[ kpeqel k� aol j � qd` � h[ ] l o[ ql ov� ql � ^l j j ` ô e[ h� [ mmhê [ qel kpÀ
@__eqel k[ hhvÃ�qd` � j eco[ qel k� l a�pgehh̀ _�mol à ppel k[ hp�ql �` ^l kl j è p�t eqd�decd` o�ek^l j ` � h̀ s` hp�ar oqd` o
` u[ ^` o] [ q̀ p� q[ h̀ kq� pdl oq[ c` pÃ� hej eqekc� qd` � [ ] eheqv� l a� hl t çek^l j ` � k[ qel kp� ql � ` pq[ ] hepd� chl ] [ hhv
^l j m̀ qeqes` �_` ` m�q̀ ^d�ek_r pqoè pÀ

Sqò kcqd` kekc�Kkl t h̀ _c` �Ikpqeqr qel kp�[ k_�C` ` m�T` ^d�R¦ C
Fl s` okj ` kqp�[ ol r k_�qd` �t l oh_�d[ s` �h[ r k^d` _�_` ` m�q̀ ^d�R¦ C�ekeqe[ qes` p�qd[ q�al ^r p�l k�g` v�p̀ ^ql op
pr ^d� [ p� ^hej [ q̀ � q̀ ^dÃ� nr [ kqr j � ^l j mr qekcÃ� [ k_� [ _s[ k^` _� j [ q̀ oe[ hpÀ� Tl � j [ uej ex` � ej m[ ^qÃ
ml hê vj [ g` op�^l r h_�moel oeqex` � [ mmhè _� ò p̀ [ ô d�qd[ q� [ __ò pp̀ p�_` s` hl mj ` kq�^d[ hh̀ kc` pÀ�@�mol s` k
pqo[ q̀ cv�ep�qd` �` pq[ ] hepdj ` kq�l a�j eppel kç_oes` k�ò p̀ [ ô d�mol co[ j p�qd[ q�^l k^` kqo[ q̀ �l k�decdçej m[ ^q
_l j [ ekpÀ� Td` p̀ � mol co[ j p� kl q� l khv� h̀ [ _� ql � s[ hr [ ] h̀ � IP� ] r q� [ hpl � ^ò [ q̀ � ^h̀ [ o� ^l j j ` ô e[ hex[ qel k
m[ qdt [ vpÃ�_oesekc� ` ^l kl j ê � col t qd� [ k_�ek_r pqoe[ h�_` s` hl mj ` kqÀ�Ok` � ` u[ j mh̀ � ep� Ik_e[ Ûp�N[ qel k[ h
Qr [ kqr j � Meppel kSTÃ� t dê d� p̀ ` gp� ql � pqò kcqd` k� qd` � ^l r kqovÛp� ^[ m[ ] eheqè p� ek� nr [ kqr j � ^l j mr qekcÃ
^l j j r kê [ qel kÃ�p̀ kpekcÃ�[ k_�j [ q̀ oe[ hpÀ�@p�m[ oq�l a�qdep�ekeqe[ qes` Ã�al r o�Td` j [ qê �Hr ] p�¯TçHr ] p°�d[ s`
] ` ` k� ` pq[ ] hepd` _� [ q� ò h̀ s[ kq�ekpqeqr qel kpÃ�ek^hr _ekc�qd` � Ik_e[ k� Ikpqeqr q̀ � l a�S^è k^` � ĪIS^°�A` kc[ hr or
[ k_�Ik_e[ k�Ikpqeqr q̀ p�l a�T` ^dkl hl cv� ĪITp°À�Td` p̀ �dr ] p�p̀ os` �[ p�^` kq̀ op�al o�ò p̀ [ ô d�[ k_�ekkl s[ qel kÃ
al pq̀ oekc�^l hh[ ] l o[ qel k�[ j l kc�[ ^[ _` j e[ Ã�ek_r pqovÃ�[ k_�cl s` okj ` kq�ql �[ ^^` h̀ o[ q̀ �[ _s[ k^` j ` kqp�ek
nr [ kqr j �q̀ ^dkl hl cv�[ k_�eqp�[ mmhê [ qel kpÀ

Fl s` okj ` kqp�^[ k�[ hpl �p̀ q�r m�k[ qel k[ h�ò p̀ [ ô d�^` kq̀ op�qd[ q�p̀ os` �[ p�mh[ qal oj p�al o�ekq̀ o_ep̂ emhek[ ov
ò p̀ [ ô dÃ�^l hh[ ] l o[ qel kÃ�[ k_�ekkl s[ qel kÀ�@k�` u[ j mh̀ �ep�qd` �Ao[ xehe[ k�B` kq̀ o�al o�R̀ p̀ [ ô d�ek�Dk` ocv
[ k_� M[ q̀ oe[ hp� ¯BNPDM°Ã� [ � kl kçmol aeq� ekpqeqr qel k� ar k_` _� ] v� qd` � Ao[ xehe[ k� Mekepqov� l a� S^è k^` Ã
T` ^dkl hl cvÃ�[ k_� Ikkl s[ qel kp�¯MBTI°TKÀ�BNPDM�dl pqp�al r o�k[ qel k[ h�h[ ] l o[ ql oè p�pm̀ ^e[ hexekc�ek�g` v
[ ò [ p�l a�_` ` m�q̀ ^d�ò p̀ [ ô dÀ�Td` �Ao[ xehe[ k�Svk^dol qol k�Lecdq�L[ ] l o[ ql ov� L̄NLS°�[ _s[ k^` p�j [ q̀ oe[ hp
p̂ è k^` Ã� t deh̀ � qd` � Ao[ xehe[ k� Ael p̂ è k^` p� N[ qel k[ h� L[ ] l o[ ql ov� L̄NAel °� _oes` p� ] el q̀ ^dkl hl cv� [ k_
md[ oj [ ^` r qê [ h� ekkl s[ qel kÀ� Td` � Ao[ xehe[ k� N[ kl q̀ ^dkl hl cv� N[ qel k[ h� L[ ] l o[ ql ov� L̄NN[ kl °� al ^r p̀ p
l k�k[ kl p̂ è k^` Ã�[ k_�qd` �Ao[ xehe[ k�Ael ò k` t [ ] h̀ p�N[ qel k[ h�L[ ] l o[ ql ov� L̄NAR°�_` s` hl mp�pr pq[ ek[ ] h̀
] el ` k` ocv�pl hr qel kpÀ�Sr ^d�^` kq̀ op�kl q� l khv�_oes` � p̂ è kqeaê � [ _s[ k^` j ` kqp� ] r q� [ hpl �mol se_` �^oeqê [ h
ekao[ pqor ^qr ò �al o�mr ] hê çmoes[ q̀ �m[ oqk` opdemp�[ k_�q̀ ^dkl hl cv�qo[ kpà o�ql �ek_r pqovÀ

� �

R` p` [ ô d�[ k_�T[ h̀ kqÂ�Sqò kcqd` kekc�Kkl t h̀ _c` �[ k_�Sgehhp
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Ukes` opeqè p� [ k_� ò p̀ [ ô d� ^` kq̀ op� [ ò � g` v� _oes` op� l a� _` ` m� q̀ ^d� ò p̀ [ ô dÃ� mol _r ^ekc� p̂ è kqeaê
_ep̂ l s` oè p� qd[ q� h[ v� qd` � al r k_[ qel k� al o� q̀ ^dkl hl cê [ h� ] ò [ gqdol r cdp� [ k_� mr pd� qd` � aol kqè op� l a
ekkl s[ qel kÀ� M[ kv� col r k_] ò [ gekc� [ _s[ k^` pí pr ^d� [ p� qdl p̀ � ek� k` t � j [ q̀ oe[ hpÃ� pvkqd` qê � ] el hl cvÃ
[ k_� mdl ql kê pí t ` ò � aeopq� _` s` hl m̀ _� ek� [ ^[ _` j ê � ekpqeqr qel kp� ] ` al ò � ] ` ekc� ^l j j ` ô e[ hex` _À
A` vl k_�^l k_r ^qekc�ar k_[ j ` kq[ h�ò p̀ [ ô dÃ�r kes` opeqè p�ek^ò [ pekchv�p̀ os` �[ p�dr ] p�al o�[ mmhè _�R¦ CÃ
t d` ò � [ ^[ _` j ê � q̀ [ j p� ^l hh[ ] l o[ q̀ � t eqd� ek_r pqov� ql � pl hs` � ò [ hçt l oh_� ^d[ hh̀ kc` pÀ� Jl ekq� ò p̀ [ ô d
mol co[ j pÃ� r kes` opeqvç[ aaehe[ q̀ _� ekkl s[ qel k� dr ] pÃ� [ k_� ekq̀ o_ep̂ emhek[ ov� ò p̀ [ ô d� ^hr pq̀ op� ` k[ ] h̀
p̂ è kqepqp� [ k_� ` kcek` ` op� ql � t l og� l k� j eppel kç_oes` k� mol f̀ ^qp� qd[ q� pr mml oq� pqo[ q̀ cê � k[ qel k[ h
moel oeqè pÀ� M[ kv� r kes` opeqè p� d[ s` � [ hpl � _` s` hl m̀ _� p̀ ^ql oçpm̀ ^eaê � ò p̀ [ ô d� ^` kq̀ op� [ k_� h[ ] p� ql
^l k^` kqo[ q̀ �` um̀ oqep̀ �[ k_�ò pl r ô ` p�ek�decdçej m[ ^q�aè h_pÀ

Ukes` opeqè p�[ hpl �^l kqoe] r q̀ �ql �qo[ ekekc�qd` �k` uq�c` k` o[ qel k�l a�_` ` m�q̀ ^d�p̂ è kqepqpÃ�` kcek` ` opÃ�[ k_
` kqò mò k` r opÀ�Fes` k�qd` �decdhv�pm̀ ^e[ hex` _�k[ qr ò �l a�_` ` m�q̀ ^dÃ�decd` o�` _r ^[ qel k�ekpqeqr qel kp�^[ k
a[ ^eheq[ q̀ � mol co[ j p� qd[ q� mol se_` � pqr _` kqp� [ k_� ò p̀ [ ô d` op� t eqd� ] l qd� qd` l ò qê [ h� gkl t h̀ _c` � [ k_
d[ k_pçl k� ` um̀ oè k^` � ek� aè h_p� pr ^d� [ p� pvkqd` qê � ] el hl cvÃ� mdl ql kê pÃ� ol ] l qê pÃ� [ k_� ` kcek` ` oekc
ekkl s[ qel kpÀ� Ml ò l s` oÃ� ql � [ __ò pp� qd` � chl ] [ h� ^l j m̀ qeqel k� al o� q[ h̀ kqÃ� pl j ` � r kes` opeqè p� d[ s`
ekqol _r ^` _� q[ h̀ kq� ò q̀ kqel k� ekeqe[ qes` pÃ� ek^hr _ekc� ek_r pqovç[ ^[ _` j e[ � ^l hh[ ] l o[ qel kpÃ� ^l j m̀ qeqes`
ar k_ekc� mol co[ j pÃ� [ k_� ^h̀ [ o� ^[ ò ` o� m[ qdt [ vp� al o� p̂ è kqepqp� [ k_� ` kcek` ` opÀ� Pol se_ekc� ò p̀ [ ô d
à hhl t pdempÃ� ar k_` _� PdC� mol co[ j pÃ� [ k_� ek_r pqovçpml kpl ò _� p̂ dl h[ opdemp� ^[ k� d` hm� ò q[ ek� decdç
ml q̀ kqe[ h� q[ h̀ kq� [ k_� ` kpr ò � qd[ q� _` ` m� q̀ ^d� ` um̀ oqep̀ � ò j [ ekp� t eqdek� qd` � ^l r kqovÛp� ekkl s[ qel k
` ^l pvpq̀ j À

@kl qd` o� ò h̀ s[ kq� [ pm̀ ^q� ep� mol j l qekc� ek_r pqov� ` kc[ c` j ` kq� ek� _` ` m� q̀ ^d� ` _r ^[ qel kÀ� Ukes` opeqè p
^[ k� ` pq[ ] hepd� fl ekq� qo[ ekekc� mol co[ j pÃ� ^l ç_` s` hl m� ^r ooê r h[ � t eqd� ek_r pqov� m[ oqk` opÃ� [ k_� mol se_`
pqr _` kqp� t eqd� [ ^^` pp� ql � [ _s[ k^` _� ò p̀ [ ô d� a[ ^eheqè pÀ� Ml ò l s` oÃ� r kes` opeqè p� [ ò � ek^ò [ pekchv
pr mml oqekc� _` ` m� q̀ ^d� ` kqò mò k` r opdemÃ� d` hmekc� p̂ è kqepqp� [ k_� ` kcek` ` op� qo[ kph[ q̀ � ò p̀ [ ô d� ekql
se[ ] h̀ � ^l j j ` ô e[ h� s` kqr ò pÀ� Ml pq� _` ` m� q̀ ^d� ekkl s[ qel kp� ò nr eò � hl kc� _` s` hl mj ` kq� ^v^h̀ p� [ k_
pm̀ ^e[ hex` _� ekao[ pqor ^qr ò Ã� j [ gekc� r kes` opeqè p� e_` [ h� h[ r k^dm[ _p� al o� _` ` m� q̀ ^d� s` kqr ò pÀ� M[ kv
pr ^^` ppar h� s` kqr ò p� l oecek[ q̀ � aol j � r kes` opeqv� pmekl r qpÃ� t d` ò � ò p̀ [ ô d` op� ^l j j ` ô e[ hex` � qd` eo
ekkl s[ qel kp�qdol r cd�r kes` opeqvç] [ ^g` _� q̀ ^dkl hl cv�qo[ kpà o� l aaê ` p� [ k_�_` _ê [ q̀ _�s` kqr ò � ] r eh_ekc
mol co[ j pÀ

@k�` u[ j mh̀ � l a�qdep� [ mmol [ ^d�ep�qd` �NUS�Fo[ _r [ q̀ � R̀ p̀ [ ô d� Ikkl s[ qel k�Pol co[ j j ` � ¯FRIP°� [ q�qd`
N[ qel k[ h� Ukes` opeqv� l a� Sekc[ ml ò � ¯NUS°TLÃ� t dê d� mol se_` p� p̂ è kqepqpÃ� ` kcek` ` opÃ� [ k_� ò p̀ [ ô d` op
t eqd� qo[ ekekcÃ� j ` kql opdemÃ� [ k_� ar k_ekc� ql � ] r eh_� _` ` m� q̀ ^d� pq[ oqr mpÀ� Td` � mol co[ j � pr mml oqp� ` [ ohvç
pq[ c` � _` ` m� q̀ ^d� ` kqò mò k` r op� ek� ^l j j ` ô e[ hexekc� r kes` opeqvç] [ p̀ _� ò p̀ [ ô dÃ� d` hmekc� qd` j
k[ sec[ q̀ � ] r pek` pp� _` s` hl mj ` kqÃ� IP� pqo[ q̀ cvÃ� [ k_� eks` pql o� ` kc[ c` j ` kqÀ� Av� l aà oekc� [ � pqor ^qr ò _
m[ qdt [ v� aol j � ò p̀ [ ô d� ql � ^l j j ` ô e[ hex[ qel kÃ� FRIP� p̀ os` p� [ p� [ � j l _` h� al o� dl t � r kes` opeqè p� ^[ k
[ ^qes` hv� ^r hqes[ q̀ � _` ` m� q̀ ^d� ` kqò mò k` r opdemÃ� ` kpr oekc� qd[ q� p̂ è kqeaê � [ _s[ k^` j ` kqp� h̀ [ _� ql
ek_r pqov�qo[ kpal oj [ qel k�[ k_�` ^l kl j ê �ej m[ ^qÀ
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To[ kpal oj ekc�PdC�pqr _` kqp�ekql �_` ` m�q̀ ^d�pq[ oqr m�al r k_` op�ep�[ k�ekkl s[ qes` �[ mmol [ ^d�qd[ q�h̀ s` o[ c` p

qd` eo�pm̀ ^e[ hex` _�gkl t h̀ _c` � [ k_� ò p̀ [ ô d� ` um̀ oqep̀ � ql � ] r eh_�decdçej m[ ^q� s` kqr ò pÀ�Av�qo[ kpeqel kekc

aol j � [ ^[ _` j e[ � ql � ` kqò mò k` r opdemÃ� qd` p̀ � pqr _` kqp� ^[ k� ^l ks` oq� qd` eo� ^r qqekcç̀ _c` � ò p̀ [ ô d� ekql

p̂ [ h[ ] h̀ Ã�j [ og` qçò [ _v�pl hr qel kpÀ�Pol co[ j p�qd[ q�al pq̀ o�qdep�qo[ kpeqel k�[ ej �ql �] oe_c` �qd` �c[ m�] ` qt ` ` k

ò p̀ [ ô d�[ k_�^l j j ` ô e[ hex[ qel k�] v�mol se_ekc�q[ ehl ò _�pr mml oqÃ�` kqò mò k` r oe[ h�qo[ ekekcÃ�[ k_�[ ^^` pp�ql

seq[ h�ò pl r ô ` pÀ�Td` �cl [ h�ep�ql �` nr em�PdC�pqr _` kqp�kl q�l khv�t eqd�p̂ è kqeaê �` um̀ oqep̀ �] r q�[ hpl �t eqd�qd`

] r pek` pp�[ ^r j ` k�k` ^` pp[ ov�ql �h[ r k^d�[ k_�col t �_` ` m�q̀ ^d�pq[ oqr mpÀ

Ik_e[ �ê�PdCçCRIVD

Sej eh[ ohvÃ� AITS� Peh[ keÃ� [ � r kes` opeqv� ek� Ik_e[ Ã� d[ p� ekqol _r ^` _� [ k� ekkl s[ qes` � PdC� mol co[ j � _` peck` _� ql

] oe_c` �qd` �c[ m� ] ` qt ` ` k� [ ^[ _` j ê � ò p̀ [ ô d� [ k_� ` kqò mò k` r oe[ h�s` kqr ò �^ò [ qel k�ek�qd` �_` ` m� q̀ ^d

p̀ ^ql oÀ�Kkl t k�[ p�PdCçCRIVD�¯C` ` mçq̀ ^d�R̀ p̀ [ ô dÃ�Ikkl s[ qel kÃ�V[ hr ` �c` k` o[ qel k�¦ �Dkqò mò k` r opdem°Ã

qdep�ekeqe[ qes` �[ ej p�ql �al pq̀ o�qd` �_` s` hl mj ` kq�l a�_` ` m�q̀ ^d�pq[ oqr mp�qd[ q�[ __ò pp�pl ^è q[ h�[ k_�] r pek` pp

^d[ hh̀ kc` pÀ

Td` �PdCçCRIVD�mol co[ j �ep�q[ ehl ò _�al o�PdC�pqr _` kqp�t eqd�[ �^h̀ [ o�al ^r p�l k�^ò [ qekc�pq[ oqr mp�] [ p̀ _�l k

qd` eo� ekkl s[ qes` � ò p̀ [ ô dÀ� Iq� r kenr ` hv� ^l j ] ek` p� oecl ol r p� [ ^[ _` j ê � ò p̀ [ ô d� t eqd� mo[ ^qê [ h

` kqò mò k` r oe[ h�qo[ ekekcÃ�mol se_ekc�[ �pqor ^qr ò _�m[ qdt [ v�al o�pqr _` kqp�ql �qo[ kpeqel k�ekql �al r k_` opÀ�Td`

mol co[ j � ek^hr _` p� ^l j mò d` kpes` � ^l r op̀ p� ek� ` kqò mò k` r opdemÃ� l mml oqr keqè p� al o� ek^r ] [ qel kÃ� [ k_

_eò ^q�hekgp�ql �ar k_ekcÃ�t dêd�[ ò �` pp̀ kqe[ h�al o�] r eh_ekc�[ k_�p̂ [ hekc�[ �pq[ oqr mÀ

B` kqo[ h�ql �qd` �mol co[ j Ûp�pqo[ q̀ cv�ep�eqp�ekq̀ co[ qel k�t eqdek�qd` �se] o[ kq�` ^l pvpq̀ j �l a�AITS�Peh[ keÃ�t dêd

ek^hr _` p�pqol kc� [ hr j ke�k` qt l ogp� [ k_�^l hh[ ] l o[ qel kp� t eqd�ek_r pqov� [ k_�cl s` okj ` kqÀ�Tdep� ` ^l pvpq̀ j

kl q�l khv�pr mml oqp�qd` �pqr _` kqp�t eqd�ò pl r ô ` p�[ k_�j ` kql opdem�] r q�[ hpl �` kd[ k^` p�qd` eo�l mml oqr keqè p

ql �p̀ ^r ò �ar oqd` o�eks` pqj ` kq�[ k_�m[ oqk` opdemp�k` ^` pp[ ov�al o�qd` eo�col t qdÀ�Ml ò l s` oÃ�qd` �PdCçCRIVD

mol co[ j �ep� [ j ] eqel r p�ek�eqp� p̂ l m̀ � [ k_� [ ej p�ql �ek^r ] [ q̀ � �� � � pq[ oqr mp� ] v� � � � � Ã�_` j l kpqo[ qekc�AITS

Peh[ keÛp�^l j j eqj ` kq�ql �al pq̀ oekc�ekkl s[ qel k�qd[ q�^[ k�j [ g` �[ �pr ] pq[ kqe[ h�ej m[ ^q�l k�] l qd�qd` �hl ^[ h�[ k_

chl ] [ h�pq[ c` À

Sl r ô ` Â
Aeoh[ �Ikpqeqr q̀ �l a�T` ^dkl hl cv�[ k_�Ŝ è k^` � ĀITS°�Peh[ keÀ�� � � � À�PdCçCRIVDÂ�Ikal oj [ qel k�al o�mol pm̀ ^qes` �^[ k_e_[ q̀ pÀ
dqqmpÂ��t ` ] À] eqpçmeh[ keÀ[ ^Àek�PdCCoes` �ekal çmd_ç_oes` À[ pmu

Al u�� Â�Bl ks` oqekc�PdC�Sqr _` kqp�ekql �C` ` m�T` ^d�Sq[ oqr m�El r k_` op

� �



UK�ê�Bl k^` mqel k�X

Bl k^` mqel k� X� ep� [ � UKç] [ p̀ _� s` kqr ò � mol co[ j � qd[ q� pr mml oqp� qd` � _` s` hl mj ` kq� l a� _` ` m� q̀ ^d

` kqò mò k` r opdem� t eqdek� [ ^[ _` j e[ À� Td` � ekeqe[ qes` � [ _l mqp� [ � p̀ ^ql oç[ ckl pqê � [ mmol [ ^dÃ� ` k^l r o[ cekc

ekkl s[ qel k�[ ^ol pp�[ �] ol [ _�pm̀ ^qor j �l a�_` ` m�q̀ ^d�aè h_pÃ�ek^hr _ekc�[ _s[ k^` _�@IÃ�nr [ kqr j �^l j mr qekcÃ

ol ] l qêpÃ� [ k_� ò k` t [ ] h̀ � ` k` ocvÀ� T[ oc` q̀ _� [ q� STDM� PdC� pqr _` kqpÃ� qd` � mol co[ j � [ ej p� ql � ] oe_c`

[ ^[ _` j ê � ò p̀ [ ô d� [ k_� ^l j j ` ô e[ hex[ qel k� ] v� ` nr emmekc� m[ oqêem[ kqp� t eqd� qd` � pgehhp� [ k_� ò pl r ô ` p

k` ` _` _�ql �` umhl ò �pq[ oqr m�s` kqr ò p�t eqd�hl kcçq̀ oj �ml q̀ kqe[ hÀ

Td` �mol co[ j Ã�t dêd�or kp�seoqr [ hhv�l s` o�kek` �j l kqdpÃ�[ hhl t p�PdC�pqr _` kqp�ql �j [ ekq[ ek�qd` eo�[ ^[ _` j ê

mr opr eqp� t deh̀ � [ hpl � c[ ekekc� ` kqò mò k` r oe[ h� pgehhpÀ� Bl k^` mqel k� X� mol se_` p� l k` çql çl k` � ] r pek` pp� [ k_

q̀ ^dkl hl cv� ^l [ ^dekcÃ�_` ` m� q̀ ^d� ` kqò mò k` r oe[ h�qo[ ekekcÃ� [ k_� [ ^^` pp�ql � [ � k` qt l og� l a� ` um̀ oqp�aol j

ek_r pqovÃ�eks` pqj ` kqÃ�[ k_�[ ^[ _` j e[ À�@__eqel k[ hhvÃ�eq�a[ ^eheq[ q̀ p�` hece] eheqv�al o�ekkl s[ qel k�co[ kqpÃ�[ t [ o_pÃ

[ k_�s` kqr ò �^[ meq[ h�ar k_ekcÃ�t dêd�[ ò �^or ^e[ h�al o�qd` �` [ ohvçpq[ c` �col t qd�l a�[ kv�pq[ oqr mÀ

Ok` �l a�qd` �pq[ k_l r q�à [ qr ò p�l a�Bl k^` mqel k�X�ep�eqp�^l j j eqj ` kq�ql �q[ gekc�kl �` nr eqv�aol j �qd` �pq[ oqr mpÃ

` k[ ] hekc�al r k_` op�ql � ò q[ ek�ar hh�^l kqol h� l s` o�qd` eo�s` kqr ò p� t deh̀ � ò ^` esekc�pr mml oq� [ k_� j ` kql opdemÀ

Td` �` aà ^qes` k` pp�l a�Bl k^` mqel k�X�ep�ò ah̀ ^q̀ _�ek�eqp�pq[ qepqêpÂ�[ p�l a�� � � � Ã�l s` o�� � � �pqr _` kqp�[ k_�� � �

PdC�q̀ [ j p�aol j �j l ò �qd[ k�� � �r kes` opeqè p�d[ s` �m[ oqêem[ q̀ _Ã�^l hh̀ ^qes` hv�o[ epekc�l s` o�ù� ��j ehhel kÀ�Tdep

ò ah̀ ^qp� qd` � mol co[ j Ûp� [ ] eheqv� ql � ] oe_c` � qd` � c[ m� ] ` qt ` ` k� _` ` m� q̀ ^d� ò p̀ [ ô d� [ k_� qd` � ^l j j ` ô e[ h

j [ og` qÃ�^ò [ qekc�[ �kr oqr oekc�` kseol kj ` kq�al o�qd` �qo[ kpeqel k�aol j �[ ^[ _` j ê �mol f̀ ^qp�ql �se[ ] h̀ Ã�p̂ [ h[ ] h̀

s` kqr ò pÀ

Sl r ô ` Â
Bl k^` mqel k�XÀ�� � � � À�W` �qr ok�ql _[ vÛp�PdC�ò p̀ [ ô d�ekql �ql j l ool t Ûp�_` ` mq̀ ^d�pq[ oqr mpÀ�dqqmpÂ��t t t À̂l k^` mqel kuÀl oc�

� �



C` ` m� q̀ ^d� eks` pqj ` kq� d[ p� ` um̀ oè k^` _� peckeaê [ kq� col t qd� l s` o� qd` � m[ pq� _` ^[ _` Ã� ò ah̀ ^qekc
ek^ò [ p̀ _�ekq̀ ò pq�ek�^r qqekcç̀ _c` �ekkl s[ qel kpÀ�R̀ p̀ [ ô d�decdhecdqp�qd[ q�_` ` m�q̀ ^dÖp�pd[ ò �l a�chl ] [ h
s` kqr ò � ^[ meq[ h� ar k_ekc� d[ p� _l r ] h̀ _� ek� qd` � m[ pq� q̀ k� v` [ opÃ� [ ^^l r kqekc� al o� [ mmol uej [ q̀ hv� � � « � l a
ql q[ h�eks` pqj ` kqp�ek�� � � � TMÀ�Ik�� � � � Ã�qd` �Ukeq̀ _�Sq[ q̀ p�[ qqo[ ^q̀ _�k` [ ohv�d[ ha�l a�[ hh�chl ] [ h�_` ` m�q̀ ^d
eks` pqj ` kqÃ�t deh̀ �Dr ol m̀ �[ ^^l r kq̀ _�al o�� � « À�Ik�@aoê [ Ã�_` ` m�q̀ ^d�pq[ oqr mp�p̀ ^r ò _�l k` çqdeo_�l a�[ hh
pq[ oqr m� ar k_ekc� l k� qd` � ^l kqek` kq� ek� � � � � TNÃ� r k_` op̂ l oekc� qd` � p̀ ^ql oÛp� ek^ò [ pekc� ej ml oq[ k^` � ek
_oesekc�q̀ ^dkl hl cê [ h�_` s` hl mj ` kq�[ k_�` ^l kl j ê �col t qdÀ

C` pmeq̀ � col t ekc� eks` pql o� ekq̀ ò pqÃ� _` ` m� q̀ ^d� pq[ oqr mp� ^l kqekr ` � ql � a[ ^` � ar k_ekc� ] [ ooè opÀ� Sqr _è p
ek_ê [ q̀ �qd[ q�_` ` m�q̀ ^d�pq[ oqr mp�l aq̀ k�ò nr eò �� � « �j l ò �qej ` �[ k_�� � « �j l ò �^[ meq[ h�qd[ k�qo[ _eqel k[ h
pq[ oqr mp�ql � [ ^dè s` �^l j m[ o[ ] h̀ � ò s` kr ` � h̀ s` hp� l a�ô� � j ehhel k� l o� j l ò TOÀ�Ikpecdqp�aol j �pq[ g` dl h_` o
ekq̀ osè t p�[ k_�aek_ekcp�aol j �qd` �ò cel k[ h�pk[ mpdl q�p̀ ^qel k�decdhecdq�hej eq̀ _�eks` pqj ` kq�[ ^^` pp�[ p�[
m̀ opepq̀ kq� ] [ ooè oÀ�Ukheg` � l qd` o�pq[ oqr mp�qd[ q� j [ v� [ ^dè s` �o[ me_� p̂ [ hekc� t eqd� ò h[ qes` hv�hl t � ^[ meq[ hÃ
_` ` m� q̀ ^d� s` kqr ò p� _` j [ k_� pr ] pq[ kqe[ h� r maol kq� eks` pqj ` kq� ek� R¦ CÃ� mol ql qvmekcÃ� q̀ pqekcÃ� [ k_
ò cr h[ ql ov� [ mmol s[ hp� ] ` al ò � ò [ ^dekc� j [ og` q�se[ ] eheqvÀ�Td` p̀ �hl kc�_` s` hl mj ` kq�^v^h̀ p� j ` [ k�qd[ q
_` ` m�q̀ ^d�pq[ oqr mp�l aq̀ k�q[ g` �v` [ op�ql �^l j j ` ô e[ hex` Ã�ò nr eoekc�eks` pql op�t dl �[ ò �t ehhekc�ql �[ _l mq
[ �m[ qè kq�[ k_�hl kcçq̀ oj �[ mmol [ ^dÀ

@�^d[ hh̀ kc` �ep�qd` �decd�h̀ s` h�l a�oepg�[ k_�r k^` oq[ ekqv�[ ppl ^e[ q̀ _�t eqd�_` ` m�q̀ ^d�eks` pqj ` kqpÀ�M[ kv
_` ` m� q̀ ^d� ekkl s[ qel kp� [ ò � p̂ è kqeaê [ hhv� ^l j mh̀ uÃ� r kmol s` k� [ q� p̂ [ h̀ Ã� [ k_� ò nr eò � peckeaê [ kq
q̀ ^dkê [ h�s[ he_[ qel k�] ` al ò �qd` v�^[ k�] ` �_` mhl v` _�ek�ò [ hçt l oh_�[ mmhê [ qel kpÀ�Tdep�decdçoepg�mol aeh̀ í
^l j ] ek` _� t eqd�hl kc� ò qr ok�qej ` hek` pí j [ g` p�_` ` m� q̀ ^d� h̀ pp� [ qqo[ ^qes` �ql �qo[ _eqel k[ h�VB�aeoj p�qd[ q
qvmê [ hhv� p̀ ` g� a[ pq̀ o� ` ueqp� [ k_� hl t ` oçoepg� eks` pqj ` kqpÀ� Td` � _ep̂ l kk` ^qel k� ] ` qt ` ` k� p̂ è kqeaê
[ _s[ k^` j ` kqp� [ k_�eks` pql o� ` um̀ ^q[ qel kp� j [ g` p�_` ` m� q̀ ^d� h̀ pp� [ qqo[ ^qes` �ql �qo[ _eqel k[ h�VB�aeoj pÃ
t dê d�qvmê [ hhv�p̀ ` g�a[ pq̀ o�` ueqp�[ k_�hl t ` oçoepg�eks` pqj ` kqpÀ

@kl qd` o� ^d[ hh̀ kc` � ep� qd` � pqor ^qr o[ h� c[ m� ek� ar k_ekc� j ` ^d[ kepj pÀ� Wdeh̀ � VB� ò j [ ekp� qd` � _l j ek[ kq
ar k_ekc�pl r ô ` Ã� j [ kv�_` ` m� q̀ ^d�pq[ oqr mp�pqor cch̀ �ql � p̀ ^r ò � ` [ ohvçpq[ c` �aek[ k^ekcÃ�m[ oqê r h[ ohv�al o
^[ meq[ hçekq̀ kpes` �mol f̀ ^qp�heg` �pm[ ^` � q̀ ^d� [ k_� [ _s[ k^` _�^l j mr qekcÀ�Nl kç_ehr qes` �ar k_ekc�pl r ô ` pÃ
pr ^d�[ p�cl s` okj ` kq�co[ kqpÃ�^[ k�mh[ v�[ �g` v�ol h̀ �ek�pr mml oqekc�` [ ohv�ekkl s[ qel kÃ�] r q�[ ^^` ppekc�qd` p̀
ar k_p�ep�l aq̀ k�^l j mh̀ u�[ k_�decdhv�^l j m̀ qeqes` Ã�[ p�pl j ` �pq[ g` dl h_` op�decdhecdq̀ _�ek�qd` �ekq̀ osè t pÀ
Td` � co[ kq� [ mmhê [ qel k� mol ^` pp� ^[ k� eksl hs` � [ _j ekepqo[ qes` � ] r o_` kpÃ� oece_� j eh̀ pql k` ç] [ p̀ _
_ep] r op̀ j ` kqpÃ

� �

Iks` pqj ` kq�[ k_�Er k_ekcÂ�Ml ] ehexekc�B[ meq[ h�al o�Fol t qd
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_ep] r op̀ j ` kqpÃ� [ k_�pqoê q� ò ml oqekc� ò nr eò j ` kqpÃ� t dê d�^[ k�_es` oq�s[ hr [ ] h̀ � ò pl r ô ` p� [ t [ v�aol j
^l ò �ò p̀ [ ô d�[ k_�ekkl s[ qel kÀ�@__eqel k[ hhvÃ�qd` �r k^` oq[ ekqv�l a�co[ kq�[ mmol s[ hp�[ __p�ar oqd` o�oepg�[ k_
_` h[ vp�ql �pq[ oqr m�mol cò ppÀ

Td` p̀ �^d[ hh̀ kc` p�^[ k� ] ` � j l ò �^l j mh̀ u�ek�^l r kqoè p�t d` ò �_` ` m�q̀ ^d�eks` pqj ` kq�a[ ^` p�pvpq̀ j ê
] [ ooè op�ql � [ ^^` ppekc�moes[ q̀ �^[ meq[ hÀ�Wdeh̀ � j [ qr ò � ` ^l pvpq̀ j p� l aq̀ k� ] ` k` aeq�aol j � ` pq[ ] hepd` _�VB
k` qt l ogpÃ�^l oml o[ q̀ �eks` pql opÃ� [ k_� [ kc` h�ar k_ekc�ql �pr mml oq�decdçoepg�ekkl s[ qel kÃ� j [ kv� ` j ` ocekc
j [ og` qp� [ ò � pqehh� ek� qd` � ` [ ohv� pq[ c` p� l a� _` s` hl mekc� _` _ê [ q̀ _� eks` pqj ` kq� ^d[ kk` hp� al o� _` ` m� q̀ ^d
pq[ oqr mpÀ�Tdep�c[ m�ep� ` u[ ^` o] [ q̀ _� ] v�hej eq̀ _�hl ^[ h�eks` pql o� ` um̀ oqep̀ �ek�_` ` m� q̀ ^d� p̀ ^ql opÃ�decd` o
m̀ ô ` es` _� eks` pqj ` kq� oepgpÃ� [ k_� ekpr aaê è kq� ^[ meq[ h� [ hhl ^[ qel k� ql � decdçq̀ ^d� s` kqr ò pÀ� @p� [ � ò pr hqÃ
` [ ohvçpq[ c` �_` ` m�q̀ ^d�pq[ oqr mp�ek�qd` p̀ �` ^l kl j è p�l aq̀ k�pqor cch̀ �ql �p̀ ^r ò �aek[ k^ekcÃ�al ô ekc�qd` j
ql �ò hv�l k�cl s` okj ` kq�ar k_ekcÃ�ekq̀ ok[ qel k[ h�co[ kqpÃ�l o�al ò eck�eks` pqj ` kqpÃ�t dê d�j [ v�kl q�[ ht [ vp
] ` �pr pq[ ek[ ] h̀ �l o�[ heck` _�t eqd�hl ^[ h�moel oeqè pÀ

@�t ` hhçar k^qel kekc�_` ` m�q̀ ^d�eks` pqj ` kq�` ^l pvpq̀ j �ò nr eò p�[ �_es` op̀ �j eu�l a�ar k_ekc�pl r ô ` p�qd[ q
[ heck� t eqd� qd` � ^[ meq[ hçekq̀ kpes` � [ k_� hl kc� ^l j j ` ô e[ hex[ qel k� ^v^h̀ p� l a� _` ` m� q̀ ^d� s` kqr ò pÀ� Wdeh̀
mr ] hê � p̀ ^ql o� ar k_ekc� mh[ vp� [ � ^or ^e[ h� ol h̀ � ek� qd` � ` [ ohv� pq[ c` pÃ� ` kpr oekc� [ � ^l kqekr l r p� ^[ meq[ h� ahl t
qdol r cd� [ � ^l j ] ek[ qel k� l a� moes[ q̀ � eks` pqj ` kqÃ� pqo[ q̀ cê � m[ oqk` opdempÃ� [ k_� [ hq̀ ok[ qes` � aek[ k^ekc
j ` ^d[ kepj p�ep�` pp̀ kqe[ h�al o�hl kcçq̀ oj �col t qdÀ�VB�ò j [ ekp�[ �g` v�pl r ô ` Ã�] r q�_` ` m�q̀ ^dÛp�decdçoepg
mol aeh̀ �[ k_�hl kc` o�ò qr ok�qej ` hek` p�l aq̀ k�ò nr eò �pm̀ ^e[ hex` _�eks` pql op�t eqd�m[ qè kq�^[ meq[ hÀ�Tdep�d[ p
h̀ _� ql � qd` � oep̀ � l a� ^l oml o[ q̀ � s` kqr ò � ^[ meq[ h� ¯BVB°� [ k_� ek_r pqovç_oes` k� ar k_pÃ� t d` ò � ^l oml o[ qel kp
eks` pq� ek� pq[ oqr mp� [ heck` _� t eqd� qd` eo� pqo[ q̀ cê � moel oeqè pÃ� mol se_ekc� kl q� fr pq� ^[ meq[ h� ] r q� [ hpl � p̀ ^ql o
` um̀ oqep̀ � [ k_� j [ og` q� [ ^^` ppÀ�Hl t ` s` oÃ� ò he[ k^` � l k�BVB�ar k_ekc� ^[ k�pl j ` qej ` p�hej eq�_` ` m� q̀ ^d
pq[ oqr mpÛ�ah̀ ue] eheqvÃ�[ p�eks` pqj ` kqp�j [ v�^l j ` �t eqd�^l k_eqel kp�qè _�ql �^l oml o[ q̀ �ekq̀ ò pqpÀ

Ik� ò pml kp̀ � ql � qd` p̀ � ^l kpqo[ ekqpÃ� dv] oe_� ar k_ekc� j l _` hp� [ ò � ] ` ^l j ekc� j l ò � ò h̀ s[ kqÀ� Jl ekq
_` s` hl mj ` kq� [ cò ` j ` kqp� J̄C@p°� [ k_� pqo[ q̀ cê � ^l çeks` pqj ` kqp� ^[ k� ` k[ ] h̀ � _` ` m� q̀ ^d� pq[ oqr mp� ql
[ ^^` pp� ar k_ekc� t deh̀ � ^l hh[ ] l o[ qekc� l k� q̀ ^dkl hl cv� s[ he_[ qel k� [ k_� ^l j j ` ô e[ hex[ qel k� t eqd
` pq[ ] hepd` _�mh[ v` opÀ�Sej eh[ ohvÃ�ò s` kr ` ç] [ p̀ _�aek[ k^ekc�[ k_�hê ` kpekc�j l _` hp�l aà o�[ hq̀ ok[ qes` p�qd[ q
[ hhl t � pq[ oqr mp� ql � c` k` o[ q̀ � ^[ pd� ahl t � t eqdl r q� _ehr qekc� ` nr eqvÀ� Td` p̀ � [ mmol [ ^d` pÃ� [ hl kcpe_` � qd`
` um[ kpel k� l a� j eppel kç_oes` k� ar k_p� [ k_� pl s` ò eck� t ` [ hqd� eks` pqj ` kqpÃ� ^[ k� d` hm� ] oe_c` � qd` � _` ` m
q̀ ^d�aek[ k^ekc�c[ m�] v�l aà oekc�q[ ehl ò _�pl hr qel kp�qd[ q�[ ^^l j j l _[ q̀ �qd` �p̀ ^ql oÛp�r kenr ` �eks` pqj ` kq
k` ` _pÀ�@p�qd` �ar k_ekc�h[ k_p̂ [ m̀ � ` sl hs` pÃ� ^ò [ qekc�pqor ^qr ò _�m[ qdt [ vp�qd[ q� ^l kk` ^q� ` [ ohvçpq[ c`
co[ kqp�t eqd�p̂ [ h[ ] h̀ �moes[ q̀ �eks` pqj ` kqp�t ehh�] ` �ej ml oq[ kq�ql �al pq̀ o�_` ` m�q̀ ^d�ekkl s[ qel k�[ q�[ �chl ] [ h
h̀ s` hÀ
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C` ` m� q̀ ^d� ` kqò mò k` r opdem� ò nr eò p� j l ò � qd[ k� fr pq� ar k_ekcí eq� [ hpl � _` m̀ k_p� l k� pqor ^qr ò _
s` kqr ò ç] r eh_ekc� j ` ^d[ kepj p� qd[ q� ] oe_c` � qd` � c[ m� ] ` qt ` ` k� p̂ è kqeaê � _ep̂ l s` ov� [ k_
^l j j ` ô e[ hex[ qel kÀ� V` kqr ò � ] r eh_` opí ek^hr _ekc� ek^r ] [ ql opÃ� [ ^^` h̀ o[ ql opÃ� s` kqr ò � pqr _el pÃ� [ k_
^l oml o[ q̀ � ekkl s[ qel k� mol co[ j pí ^[ k� ] ` � ekpqor j ` kq[ h� ek� _` çoepgekc� ` [ ohvçpq[ c` � s` kqr ò p� ] v
mol se_ekc� ` kqò mò k` r op� t eqd� q̀ ^dkê [ h� ` um̀ oqep̀ Ã� ] r pek` pp� _` s` hl mj ` kq� pr mml oqÃ� [ k_� j [ og` q
[ ^^` ppÀ�Td` p̀ �pqor ^qr ò p�d` hm�_` ` m� q̀ ^d�pq[ oqr mp� ò aek` � q̀ ^dkl hl cè pÃ� p̀ ^r ò �mehl q� l mml oqr keqè pÃ
[ k_�_` s` hl m�^l j j ` ô e[ hex[ qel k�pqo[ q̀ cè p�qd[ q�[ heck�t eqd�ek_r pqov�k` ` _pÀ

Ukes` opeqè p� [ k_� ò p̀ [ ô d� ekpqeqr qel kp� pr mml oq� _` ` m� q̀ ^d� ` kqò mò k` r opdem� ] v� ` pq[ ] hepdekc
_` _ê [ q̀ _�s` kqr ò ç] r eh_ekc�p̀ osê ` pÃ�pmekl r q�mol co[ j pÃ�[ k_�qo[ kph[ qel k[ h�ò p̀ [ ô d�ekeqe[ qes` pÀ�Td` p̀
` aal oqp� mol se_` � ò p̀ [ ô d` op� t eqd� j ` kql opdemÃ� ar k_ekcÃ� [ k_� ] r pek` pp� _` s` hl mj ` kq� ` um̀ oqep̀ � ql
k[ sec[ q̀ � qd` � ^l j j ` ô e[ hex[ qel k� mol ^` pp� ` aà ^qes` hvÀ� El o� ` u[ j mh̀ Ã� Kekc� @] _r hh[ d� Ukes` opeqv� l a
S^è k^` � [ k_� T` ^dkl hl cv� ¯K@UST°� ek� S[ r _e� @o[ ] e[ � d[ p� h[ r k^d` _� qd` � C` pqek[ qel k� C` ` m� T` ^d
mol co[ j Ã� t dê d� ^l kk` ^qp� decdçml q̀ kqe[ h� _` ` m� q̀ ^d� pq[ oqr mp� t eqd� K@USTÛp� ò p̀ [ ô d� ` ^l pvpq̀ j Ã
ek_r pqov�m[ oqk` opÃ�[ k_�eks` pql opÀ�Td` �ekeqe[ qes` �mol se_` p�pq[ oqr mp�t eqd�q[ ehl ò _�[ ^^` h̀ o[ qel k�p̀ osê ` pÃ
ar k_ekc� l mml oqr keqè pÃ� [ k_� [ ^^` pp� ql � pm̀ ^e[ hex` _� R¦ C� a[ ^eheqè pÃ� al pq̀ oekc� qd` eo� qo[ kpeqel k� aol j
ò p̀ [ ô d�h[ ] p�ql � j [ og` qçò [ _v� ` kq̀ omoep̀ pTPÀ�Er oqd` oj l ò Ã� ] v� ` j ] ` __ekc� ` kqò mò k` r oe[ h�qo[ ekekc
ekql � co[ _r [ q̀ � [ k_� ml pq_l ^ql o[ h� mol co[ j pÃ� r kes` opeqè p� ^[ k� pr mml oq� p̂ è kqepqp� [ k_� ` kcek` ` op� ek
[ mmhvekc�qd` eo�ò p̀ [ ô d�ql �ò [ hçt l oh_�^d[ hh̀ kc` pÃ�qdr p�al pq̀ oekc�qd` �^ò [ qel k�l a�_` ` m�q̀ ^d�pq[ oqr mpÀ
p̄̀ ` �Al u�� °

A` vl k_�ò p̀ [ ô d�ekpqeqr qel kpÃ�h[ oc` �^l oml o[ qel kp�[ hpl �^l kqoe] r q̀ �ql �_` ` m�q̀ ^d�` kqò mò k` r opdem�] v
s[ he_[ qekc� k` t � q̀ ^dkl hl cè p� [ k_� a[ ^eheq[ qekc� ^l j j ` ô e[ hex[ qel kÀ� Weqd� [ ^^` pp� ql � ^[ meq[ hÃ
ekao[ pqor ^qr ò Ã�[ k_�ek_r pqov�k` qt l ogpÃ�^l oml o[ qel kp�^[ k�d` hm�p̂ [ h̀ �_` ` m�q̀ ^d�s` kqr ò pÃ�] oe_cekc�qd`
c[ m� ] ` qt ` ` k� ekkl s[ qel k� [ k_� j [ og` q� [ _l mqel kÀ� Hl t ` s` oÃ� qd` eo� eksl hs` j ` kq� ^[ k� ] ` � pd[ m̀ _� ] v
^l j m̀ qekc� moel oeqè pÃ� ek^hr _ekc� pd[ ò dl h_` o� ` um̀ ^q[ qel kpÃ� aek[ k^e[ h� m̀ oal oj [ k^` � q[ oc` qpÃ� [ k_
pqo[ q̀ cê � [ heckj ` kqÀ� M[ kv� ^l j m[ kè p� d[ s` � ` pq[ ] hepd` _� ^l oml o[ q̀ � s` kqr ò � [ oj pÃ� _` ` m� q̀ ^d
[ ^^` h̀ o[ ql opÃ� [ k_� ekkl s[ qel k� h[ ] p� ql � ek^r ] [ q̀ � _epor mqes` � q̀ ^dkl hl cè pÃ� ^l ç_` s` hl m� pl hr qel kp� t eqd
pq[ oqr mpÃ�[ k_�ekq̀ co[ q̀ �k` t �q̀ ^dkl hl cè p�ekql �qd` eo�] r pek` pp�j l _` hpÀ�Bl oml o[ q̀ ç] [ ^g` _�_` ` m�q̀ ^d
` kqò mò k` r opdem�^[ k�] ` �m[ oqê r h[ ohv�s[ hr [ ] h̀ �ek�decdhv�ò cr h[ q̀ _�l o�^[ meq[ hçekq̀ kpes` �p̀ ^ql opÃ�pr ^d
[ p� md[ oj [ ^` r qê [ hpÃ� ` k` ocvÃ� [ k_� p̀ j ê l k_r ^ql opÃ� t d` ò � pq[ oqr mp� j [ v� pqor cch̀ � ql � k[ sec[ q̀
ò cr h[ ql ov�[ mmol s[ hpÃ�ek_r pqoe[ h�p̂ [ hekcÃ�[ k_�pr mmhv�^d[ ek�ekq̀ co[ qel kÀ�Av�m[ oqk` oekc�t eqd�_` ` m�q̀ ^d
pq[ oqr mp� qdol r cd� s` kqr ò ç] r eh_ekc� mol co[ j pÃ� pqo[ q̀ cê � eks` pqj ` kqpÃ� [ k_� mehl q� ^l hh[ ] l o[ qel kpÃ
^l oml o[ qel kp� ^[ k� d` hm� _` çoepg� ` [ ohvçpq[ c` � ekkl s[ qel kp� t deh̀ � c[ ekekc� [ ^^` pp� ql � ` j ` ocekc
] ò [ gqdol r cdp�qd[ q�[ heck�t eqd�qd` eo�hl kcçq̀ oj �R¦ C�pqo[ q̀ cè pÀ

Dkqò mò k` r opdem�[ k_�V` kqr ò �Ar eh_ekcÂ�S^[ hekc�C` ` m�T` ^d�Ikkl s[ qel kp



Oqd` o� s` kqr ò � ] r eh_` opí ek^hr _ekc� [ ^^` h̀ o[ ql opÃ� ek^r ] [ ql opÃ� [ k_� s` kqr ò � pqr _el pí [ hpl � p̀ os` � [ p
ej ml oq[ kq�^[ q[ hvpqp�al o�_` ` m�q̀ ^d�` kqò mò k` r opdemÀ�Td` v�l aq̀ k�^l ç_` s` hl m�pq[ oqr mp�aol j �ek^` mqel kÃ
mol se_ekc� kl q� l khv� ar k_ekc� ] r q� [ hpl � d[ k_pçl k� pr mml oq� ek� [ ò [ p� pr ^d� [ p� IP� pqo[ q̀ cvÃ� ò cr h[ ql ov
^l j mhe[ k^` Ã� [ k_� ek_r pqoe[ h� mol ql qvmekcÀ� Td` p̀ � ekpqeqr qel kp� [ hpl � ^l kk` ^q� pq[ oqr mp� t eqd� ^l oml o[ q̀
m[ oqk` opÃ� cl s` okj ` kq� co[ kqpÃ� [ k_� chl ] [ h� eks` pql opÃ� ^ò [ qekc� [ � ^l hh[ ] l o[ qes` � ` ^l pvpq̀ j � qd[ q
pr mml oqp�ekkl s[ qel kp�t eqd�decd�pl ^è q[ h�ej m[ ^qÀ�Sr ^^` ppar h�_` ` m�q̀ ^d�s` kqr ò � ] r eh_` op�` j md[ pex`
^ol ppç_ep̂ emhek[ ov� ^l hh[ ] l o[ qel kÃ� ] oekcekc� ql c` qd` o� ` um̀ oqp� ek� p̂ è k^` Ã� ` kcek` ` oekcÃ� ] r pek` pp
_` s` hl mj ` kqÃ�[ k_�eks` pqj ` kq�ql �[ ^^` h̀ o[ q̀ �qd` �fl r ok` v�aol j �h[ ] l o[ ql ov�_ep̂ l s` ov�ql �j [ og` qçò [ _v
mol _r ^qpÀ

Sekc[ ml ò Ã�al o�` u[ j mh̀ Ã�d[ p�_` s` hl m̀ _�[ �_vk[ j ê �s` kqr ò ç] r eh_ekc�` ^l pvpq̀ j �qd[ q�pr mml oqp�_` ` m
q̀ ^d� pq[ oqr mp� qdol r cd� pqol kc� mr ] hê çmoes[ q̀ � ^l hh[ ] l o[ qel kÃ� t ` hhçpqor ^qr ò _� [ ^^` h̀ o[ ql opÃ� [ k_
_` _ê [ q̀ _�ar k_ekc� j ` ^d[ kepj pÀ�@p�_ep̂ r pp̀ _�ek�UNCPÛp�C` ` m�T` ^d�Ahl c�S` oè pTQÃ�qd` � ^l r kqovÛp
[ mmol [ ^d�ekq̀ co[ q̀ p�^l oml o[ q̀ �s` kqr ò �mol co[ j pÃ�cl s` okj ` kqç] [ ^g` _�ekeqe[ qes` pÃ�[ k_�qo[ kph[ qel k[ h
ò p̀ [ ô d� mh[ qal oj p� ql � pr mml oq� qd` � p̂ [ h̀ çr m� l a� ` [ ohvçpq[ c` � _` ` m� q̀ ^d� s` kqr ò pÀ� Sej eh[ ohvÃ� ò cel k[ h
k` qt l ogp� pr ^d� [ p� qd` � C` ` m� T` ^d� @hhe[ k^` Ã� [ � Dr ol m̀ [ k� k` qt l og� l a� ek^r ] [ ql op� [ k_� [ ^^` h̀ o[ ql opÃ
l m̀ o[ q̀ � [ ^ol pp� j r hqemh̀ � ^l r kqoè p� ql � ^l kk` ^q� _` ` m� q̀ ^d� ` kqò mò k` r op� t eqd� eks` pql opÃ� ek_r pqov
m[ oqk` opÃ�[ k_�ò p̀ [ ô d` opÃ�al pq̀ oekc�^ol ppç] l o_` o�^l hh[ ] l o[ qel k�[ k_�j [ og` q�` um[ kpel kÀ

V` kqr ò ç] r eh_ekc� j l _` hp�qd[ q� ò hv� l k�m[ qè kq�^[ meq[ h� [ k_�hl kcçq̀ oj �R¦ C�eks` pqj ` kq� j [ v�kl q� [ heck
t eqd� qd` � aek[ k^e[ h� ò [ heqè p� l a� ò pl r ô ` ç̂ l kpqo[ ek` _� ` ^l pvpq̀ j pÀ� Ikpq̀ [ _Ã� dv] oe_� j l _` hp� qd[ q
h̀ s` o[ c` � mr ] hê � ar k_ekcÃ� ej m[ ^q� eks` pqj ` kqÃ� [ k_� moes[ q̀ � p̀ ^ql o� ` kc[ c` j ` kq� d[ s` � mol s` k� ql � ] `
j l ò � se[ ] h̀ � [ hq̀ ok[ qes` pÀ� @p� decdhecdq̀ _� ek� qd` � p̀ ^qel k� l a� ò cel k[ h� pk[ mpdl qpÃ� p̀ s` o[ h� hl t ç� [ k_
j e__h̀ çek^l j ` �^l r kqoè p�[ ò �` umhl oekc�] h̀ k_` _�aek[ k^` �ekeqe[ qes` pÃ�ekkl s[ qel k�^d[ hh̀ kc` �ar k_pÃ�[ k_
cl s` okj ` kqç] [ ^g` _� ^l çeks` pqj ` kq� mol co[ j p� ql � j eqec[ q̀ � eks` pqj ` kq� oepgp� ek� _` ` m� q̀ ^dÀ
@__eqel k[ hhvÃ� al pq̀ oekc� hl ^[ hex` _� _` ` m� q̀ ^d� ` ^l pvpq̀ j pí pr ^d� [ p� p̀ ^ql oçpm̀ ^eaê � ekkl s[ qel k� dr ] p
al ^r p̀ _� l k� [ coeq̀ ^dÃ� j ` _q̀ ^dÃ� l o� ^hej [ q̀ � q̀ ^dí ^[ k� mol se_` � pq[ oqr mp� t eqd� q[ oc` q̀ _� pr mml oqÃ
ek^hr _ekc�[ ^^` pp�ql �pd[ ò _�R¦ C�a[ ^eheqè pÃ�ò cr h[ ql ov�cr e_[ k^` Ã�[ k_�^[ m[ ^eqvç] r eh_ekc�mol co[ j pÀ�
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Daà ^qes` � ^l hh[ ] l o[ qel k� ep� ` pp̀ kqe[ h� al o� [ � qdoesekc� _` ` m� q̀ ^d� ` ^l pvpq̀ j Ã� t d` ò � qd` � ^l j mh̀ ueqv� l a
p̂ è kqeaê � [ _s[ k^` j ` kqp� [ k_� ekq̀ o_ep̂ emhek[ ov� ekkl s[ qel k� ò nr eò p� pqol kc� ^ol ppçp̀ ^ql o� [ k_� ^ol ppç
] l o_` o�m[ oqk` opdempÀ�Td` p̀ �^l hh[ ] l o[ qel kp�^[ k�l m̀ o[ q̀ �[ q�j r hqemh̀ �h̀ s` hpí ` ^l pvpq̀ j çql ç̀ ^l pvpq̀ j
m[ oqk` opdemp� a[ ^eheq[ q̀ � gkl t h̀ _c` � ` u^d[ kc` � [ ^ol pp� ] l o_` opÃ� ^l oml o[ q̀ çpq[ oqr m� ` kc[ c` j ` kqp
h̀ s` o[ c` �[ ceheqv�[ k_�p̂ [ h̀ �ql �_oes` �^l j j ` ô e[ hex[ qel kÃ�[ k_�[ ^[ _` j ê çek_r pqov�^l hh[ ] l o[ qel kp�` kpr ò
qd[ q�p̂ è kqeaê �ò p̀ [ ô d�qo[ kph[ q̀ p�ekql � ò [ hçt l oh_�[ mmhê [ qel kpÀ�Tl c` qd` oÃ�qd` p̀ �m[ oqk` opdem�j l _` hp
^ò [ q̀ � [ � _vk[ j ê � ekkl s[ qel k� ` kseol kj ` kq� t d` ò � _` ` m� q̀ ^d� ^[ k� j [ qr ò Ã� p̂ [ h̀ Ã� [ k_� c` k` o[ q̀
ej m[ ^qÀ

D̂ l pvpq̀ j çql çD̂ l pvpq̀ j �Bl hh[ ] l o[ qel k
C` ` m� q̀ ^d� ekkl s[ qel kp� ahl r oepd� ek� t ` hhç̂ l kk` ^q̀ _� ` ^l pvpq̀ j pÃ� t d` ò � ekpqeqr qel kpÃ� ^l r kqoè pÃ� [ k_
ò cel kp� h̀ s` o[ c` � qd` eo� pqò kcqdp� ql � _oes` � mol cò pp� ^l hh̀ ^qes` hvÀ� El o� hl t ç� [ k_� j e__h̀ çek^l j `
^l r kqoè pÃ� ek_` m̀ k_` kqhv� ] r eh_ekc� [ � j [ qr ò � _` ` m� q̀ ^d� ` ^l pvpq̀ j � ^[ k� ] ` � qej ` ç� [ k_� ò pl r ô ` ç
ekq̀ kpes` À�@�j l ò �` aà ^qes` �pqo[ q̀ cv�ep�ql �^l hh[ ] l o[ q̀ �t eqd�` pq[ ] hepd` _�` ^l pvpq̀ j pÃ�c[ ekekc�[ ^^` pp
ql � ` um̀ oqep̀ Ã� ekao[ pqor ^qr ò Ã� [ k_� eks` pqj ` kq� k` qt l ogpÀ� Td` p̀ � m[ oqk` opdemp� [ ^^` h̀ o[ q̀ � hl ^[ h
ekkl s[ qel k� ] v� a[ ^eheq[ qekc� gkl t h̀ _c` � ` u^d[ kc` Ã� fl ekq� ò p̀ [ ô dÃ� [ k_� q̀ ^dkl hl cv� qo[ kpà o� t deh̀
^l kk` ^qekc�` j ` ocekc�` ^l pvpq̀ j p�ql �chl ] [ h�q[ h̀ kq�[ k_�eks` pql opÀ

R[ qd` o� qd[ k� ò eks` kqekc� qd` � t d` ` hÃ� ` ^l pvpq̀ j çql ç̀ ^l pvpq̀ j � ^l hh[ ] l o[ qel kp� l aà o� [ � p̂ [ h[ ] h̀
m[ qdt [ v� al o� col t qdÃ� ` k[ ] hekc� ` j ` ocekc� dr ] p� ql � h̀ [ ok� aol j � mol s` k� j l _` hp� [ k_� ` pq[ ] hepd` _
ò cr h[ ql ov�ao[ j ` t l ogpÀ�A` vl k_�ek_ese_r [ h� ` ^l pvpq̀ j �_` s` hl mj ` kqÃ�qd` p̀ �m[ oqk` opdemp�^l kqoe] r q̀
ql � qd` � chl ] [ h� _` ` m� q̀ ^d� h[ k_p̂ [ m̀ � ] v� [ __ò ppekc� pd[ ò _� ^d[ hh̀ kc` p� pr ^d� [ p� ^[ meq[ h� [ ^^` ppÃ
ò cr h[ ql ov� ] [ ooè opÃ� [ k_� q[ h̀ kq� pdl oq[ c` pÀ� M` ^d[ kepj p� heg` � ò p̀ [ ô d� ^l hh[ ] l o[ qel kpÃ� fl ekq� ar k_ekc
ekeqe[ qes` pÃ� pq[ oqr m� ` u^d[ kc` � mol co[ j pÃ� [ k_� ^ol ppç] l o_` o� [ ^^` h̀ o[ ql op� d` hm� _` çoepg� eks` pqj ` kqpÃ
a[ pqçqo[ ^g�^l j j ` ô e[ hex[ qel kÃ�[ k_�p̂ [ h̀ �decdçej m[ ^q�q̀ ^dkl hl cè p�t l oh_t e_` À

C` s` hl mj ` kqçOoè kq̀ _�T` pq] ` _p�al o�C` ` m�T` ^d�Bl hh[ ] l o[ qel k
T` pq] ` _p�mol se_` �ò [ hçt l oh_�` kseol kj ` kqp�al o�_` ` m�q̀ ^d�pq[ oqr mp�ql �_` s` hl mÃ�q̀ pqÃ�[ k_�ò aek` �qd` eo
ekkl s[ qel kpÃ�] oe_cekc�qd` �c[ m�] ` qt ` ` k�R¦ C�[ k_� j [ og` q�_` mhl vj ` kqÀ�Av�` k[ ] hekc�pq[ oqr mp�ql �qoe[ h
qd` eo� q̀ ^dkl hl cè p� r k_` o� ^l kqol hh̀ _� ] r q� mo[ ^qê [ h� ^l k_eqel kpÃ� q̀ pq] ` _p� d` hm� _` çoepg� ` [ ohvçpq[ c`
ekkl s[ qel kpÃ� c` k` o[ q̀ � ` se_` k^` � al o� p̂ [ h[ ] eheqvÃ� [ k_� a[ ^eheq[ q̀ � ò cr h[ ql ov� [ _[ mq[ qel kÀ� El o� ` j ` ocekc
_` ` m� q̀ ^d� ` ^l pvpq̀ j pÃ� q̀ pq] ` _p� mol se_` � [ k� ` um̀ oej ` kq[ h� p̀ qqekc� qd[ q� [ hhl t p� pq[ g` dl h_` opí
ek^hr _ekc�cl s` okj ` kqpÃ�^l oml o[ q̀ pÃ�eks` pql opÃ�ò p̀ [ ô d�ekpqeqr qel kpÃ�[ k_�` k_�r p̀ opí ql �^l ç_` s` hl mÃ
s[ he_[ q̀ Ã�[ k_�p̂ [ h̀ �decdçej m[ ^q�q̀ ^dkl hl cè pÀ

M[ kv� ^l r kqoè p� a[ ^` � mò ppekc� ^d[ hh̀ kc` p� ek� [ coê r hqr ò Ã� ^h̀ [ k� ` k` ocvÃ� t [ q̀ o� j [ k[ c` j ` kqÃ� [ k_
mr ] hê � d` [ hqdÃ� t d` ò � ` uepqekc� pl hr qel kp� ò j [ ek� ek[ _` nr [ q̀ � l o� ek[ ^^` ppe] h̀ À� Av� ` pq[ ] hepdekc
qd` j p̀ hs` p�[ p�q̀ pq] ` _�dr ] pÃ�^l r kqoè p�^[ k�ekseq̀ �_` ` m�q̀ ^d�ekkl s[ ql op�ql �mehl q�pl hr qel kp�q[ ehl ò _�ql
hl ^[ h� pl ^el ç̀ ^l kl j ê � [ k_� ` kseol kj ` kq[ h� ^l k_eqel kpÀ� Tdep� [ mmol [ ^d� [ ^^` h̀ o[ q̀ p� q̀ ^dkl hl cv
qo[ kpà oÃ�[ qqo[ ^qp�eks` pqj ` kqÃ�[ k_�c` k` o[ q̀ p�hl ^[ hex` _�_[ q[ Ã�` kpr oekc�qd[ q�ekkl s[ qel kp� [ ò �kl q� l khv
q̀ pq̀ _�] r q�[ hpl �[ _[ mq̀ _�ql �qd` �ò [ heqè p�l a�` j ` ocekc�j [ og` qpÃ�ek^ò [ pekc�qd` eo�hl kcçq̀ oj �se[ ] eheqv�[ k_
ej m[ ^qÀ
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S` s` o[ h�^l r kqoè p�d[ s` � [ hò [ _v� ` j ] o[ ^` _� q̀ pq] ` _ç_oes` k�^l hh[ ] l o[ qel k�qdol r cd�ekkl s[ qel k�xl k` pÃ
hesekc�h[ ] pÃ� [ k_�mr ] hê çmoes[ q̀ �ekeqe[ qes` p�ql � [ qqo[ ^q�chl ] [ h�pq[ oqr mp� [ k_�eks` pql opÀ�@p�decdhecdq̀ _�ek
qd` � p̀ ^qel k� l a� ò cel k[ h� pk[ mpdl qpÃ� pl j ` � k[ qel kp� d[ s` � m[ oqk` ò _� t eqd� ekq̀ ok[ qel k[ h� ^hej [ q̀ � q̀ ^d
pq[ oqr mp�ql � q̀ pq�ò k` t [ ] h̀ � ` k` ocv�pl hr qel kp�ek� l aaçcoe_�or o[ h� [ ò [ pÃ�t deh̀ � l qd` op�d[ s` �^l hh[ ] l o[ q̀ _
t eqd�] el q̀ ^d�aeoj p�ql �mehl q�[ aal o_[ ] h̀ �_e[ ckl pqê p�[ k_�j ` _ê [ h�_` sê ` p�ek�r k_` op̀ os` _�^l j j r keqè pÀ
Td` p̀ �m[ oqk` opdemp�^ò [ q̀ � [ � t ekçt ek� p̂ ` k[ oel í _` ` m� q̀ ^d�pq[ oqr mp�c[ ek� ò [ hçt l oh_�s[ he_[ qel k� [ k_
j [ og` q� [ ^^` ppÃ� t deh̀ � dl pq� ^l r kqoè p� h̀ s` o[ c` � ^r qqekcç̀ _c` � ekkl s[ qel kp� ql � [ __ò pp� _` s` hl mj ` kq
^d[ hh̀ kc` p� j l ò � ` aà ^qes` hvÀ� R̀ ^l ckexekc� qd` � qo[ kpal oj [ qes` � ml q̀ kqe[ h� l a� q̀ pq] ` _pÃ� UNCP� Fhl ] [ h
B` kqò � al o� T` ^dkl hl cvÃ� Ikkl s[ qel k� [ k_� Sr pq[ ek[ ] h̀ � C` s` hl mj ` kq� ek� Sekc[ ml ò � ep� _` s` hl mekc� [
P` l mh̀ çB` kqoê � T` pq] ` _� H[ k_] l l g� ql � d` hm� ^l r kqoè p� _` peckÃ� ej mh̀ j ` kqÃ� [ k_� p̂ [ h̀ � q̀ pq] ` _
ekeqe[ qes` p�qd[ q�[ ò �ek^hr pes` Ã�_` s` hl mj ` kqçal ^r p̀ _Ã�[ k_�[ heck` _�t eqd�k[ qel k[ h�moel oeqè pÀ

Bol ppçS` ^ql o�Bl hh[ ] l o[ qel kÂ�Aoe_cekc�Ik_r pqoè p�al o�C` ` m�T` ^d�Ikkl s[ qel k
Bol ppçp̀ ^ql o� ^l hh[ ] l o[ qel k� ^[ k� ] ` � [ � _oes` o� l a� _` ` m� q̀ ^d� ekkl s[ qel kÃ� ] oekcekc� ql c` qd` o� ` um̀ oqep̀ Ã
q̀ ^dkl hl cè pÃ� [ k_� ò pl r ô ` p� aol j � _es` op̀ � ek_r pqoè p� ql � q[ ^gh̀ � ^l j mh̀ u� ^d[ hh̀ kc` p� qd[ q� kl � pekch̀
p̀ ^ql o�^[ k�[ __ò pp�[ hl k` À�Td` p̀ �m[ oqk` opdemp�[ hhl t �al o�qd` �ekq̀ co[ qel k� l a�[ _s[ k^` _�q̀ ^dkl hl cè pÃ
pr ^d� [ p�nr [ kqr j � ^l j mr qekcÃ� ] el q̀ ^dkl hl cvÃ� [ k_�k[ kl q̀ ^dkl hl cvÃ�ekql � k` t � [ mmhê [ qel kp�qd[ q�^[ k
peckeaê [ kqhv�ej m[ ^q�aè h_p�heg` �d` [ hqd^[ ò Ã�` k` ocvÃ�[ k_�j [ kr a[ ^qr oekcÀ�Av�] oe_cekc�qd` �c[ m�] ` qt ` ` k
_eaà ò kq� ek_r pqoè pÃ� ^ol ppçp̀ ^ql o� ^l hh[ ] l o[ qel kp� a[ ^eheq[ q̀ � qd` � _` s` hl mj ` kq� l a� kl s` h� pl hr qel kpÃ
h̀ s` o[ cekc� qd` � ^l j mh̀ j ` kq[ ov� pqò kcqdp� l a� ` [ ^d� m[ oqk` o� ql � mr pd� qd` � ] l r k_[ oè p� l a� t d[ q� ep
q̀ ^dkl hl cê [ hhv�ml ppe] h̀ À

Bol ppçp̀ ^ql o� ^l hh[ ] l o[ qel kp� ^[ k� ] ` � ` pm̀ ^e[ hhv� ` aà ^qes` � ek� _` ` m� q̀ ^dÃ� [ p� qd` v� ] oekc� ql c` qd` o
` um̀ oqep̀ � aol j � j r hqemh̀ � _ep̂ emhek` p� ql � q[ ^gh̀ � ^l j mh̀ u� p̂ è kqeaê � [ k_� ` kcek` ` oekc� ^d[ hh̀ kc` pÀ� El o
` u[ j mh̀ Ã�qd` �ekq̀ op̀ ^qel k�l a�nr [ kqr j �^l j mr qekc�[ k_�] el q̀ ^dkl hl cv�^[ k�l m̀ k�k` t �aol kqè op�ek�_or c
_ep̂ l s` ov� [ k_� m̀ opl k[ hex` _� j ` _ê ek` À� Qr [ kqr j � ^l j mr qekcÛp� [ ] eheqv� ql � mol ^` pp� h[ oc` � sl hr j ` p� l a
^l j mh̀ u� _[ q[ � [ q� decd� pm̀ ` _p� ^[ k� [ ^^` h̀ o[ q̀ � qd` � j l _` hekc� l a� j l h̀ ^r h[ o� pqor ^qr ò pÃ� ` k[ ] hekc
ò p̀ [ ô d` op�ql �_` peck� [ k_� q̀ pq�k` t �_or cp� j l ò � ` aaê è kqhv�qd[ k�qo[ _eqel k[ h� j ` qdl _pÀ�Sej eh[ ohvÃ�qd`
ekq̀ co[ qel k� l a� [ _s[ k^` _� @I� [ k_� j [ q̀ oe[ hp� p̂ è k^` � ^[ k� qo[ kpal oj � k` uqçc` k` o[ qel k� ` k` ocv� pql o[ c`
pl hr qel kpÀ�@Iç_oes` k�pej r h[ qel kp�[ ^^` h̀ o[ q̀ �qd` �_ep̂ l s` ov�l a�[ _s[ k^` _�] [ qq̀ ov�j [ q̀ oe[ hp�t eqd�decd` o
` k` ocv�_` kpeqv� [ k_�hl kc` o�heà pm[ kpÃ� l mqej exekc� m̀ oal oj [ k^` �al o� ` h̀ ^qoê � s` dê h̀ p� [ k_� ò k` t [ ] h̀
` k` ocv�coe_pÀ� p̄̀ ` �T[ ] h̀ ��°

Av� ml l hekc� ò pl r ô ` p� [ k_� [ heckekc� pqo[ q̀ cê � cl [ hpÃ� ^ol ppçp̀ ^ql o� ^l hh[ ] l o[ qel kp� ^[ k� kl q� l khv
` kd[ k^` � q̀ ^dkl hl cê [ h� ] ò [ gqdol r cdp� ] r q� [ hpl � ò _r ^` � oepgpÃ� [ ^^` h̀ o[ q̀ � ^l j j ` ô e[ hex[ qel kÃ� [ k_
` um[ k_� qd` � p̂ [ h[ ] eheqv� l a� _` ` m� q̀ ^d� pl hr qel kpÀ� Td` p̀ � m[ oqk` opdemp� ^[ k� al pq̀ o� [ � _` ` m̀ o
r k_` opq[ k_ekc� l a� dl t � ` j ` ocekc� q̀ ^dkl hl cè p� ^[ k� ] ` � [ mmhè _� [ ^ol pp� ek_r pqoè pÃ� ^ò [ qekc
ekkl s[ qel kp�qd[ q�_` hes` o�q[ kce] h̀ �_` s` hl mj ` kq�ej m[ ^qpÀ�Hl t ` s` oÃ�^ol ppçp̀ ^ql o�^l hh[ ] l o[ qel kp� [ hpl
a[ ^` � p̀ s` o[ h� ^d[ hh̀ kc` pÀ� Ceaà ò k^` p� ek� l oc[ kex[ qel k[ h� moel oeqè pÃ� ò cr h[ ql ov� ao[ j ` t l ogpÃ� [ k_� oepg
ql h̀ o[ k^` � ^[ k� ^ò [ q̀ � ] [ ooè op� ql � ` aà ^qes` � ^l l m̀ o[ qel kÀ� Mep[ heckj ` kq� ek� ek^` kqes` p� ] ` qt ` ` k
ek_r pqovÃ� [ ^[ _` j e[ Ã� [ k_� cl s` okj ` kq� pq[ g` dl h_` op� j [ v� phl t � _l t k� _` ^epel kçj [ gekc� [ k_� dek_` o
mol cò ppÀ� @__eqel k[ hhvÃ� IP� oecdqp� [ k_� _[ q[ çpd[ oekc� ^l k^` okp� ^[ k� ar oqd` o� ^l j mhê [ q̀ � m[ oqk` opdempÀ
Dkpr oekc� ^h̀ [ o� cl s` ok[ k^` � pqor ^qr ò pÃ� al pq̀ oekc� qor pq� [ j l kc� m[ oqk` opÃ� [ k_� _` s` hl mekc� ah̀ ue] h̀
^l hh[ ] l o[ qel k�j l _` hp�t ehh�] ` �` pp̀ kqe[ h�ek�l s` ô l j ekc�qd` p̀ �] [ ooè op�[ k_�j [ uej exekc�qd` �] ` k` aeqp�l a
^ol ppçp̀ ^ql o�ekkl s[ qel kÀ

� �



Bl oml o[ q̀ çSq[ oqr m�Bl hh[ ] l o[ qel k
@p�decdhecdq̀ _�ek�mò sel r p� p̀ ^qel kpÃ�^l oml o[ q̀ çpq[ oqr m�^l hh[ ] l o[ qel k� ^[ k� ] ` � [ k� ` k[ ] h̀ o� t eqdek�qd`
_` ` m� q̀ ^d� ` ^l pvpq̀ j Ã� [ hhl t ekc� h[ oc` � ^l oml o[ qel kp� [ k_� kej ] h̀ � pq[ oqr mp� ql � h̀ s` o[ c` � ` [ ^d� l qd` oÛp
pqò kcqdp�ql �_oes` �ekkl s[ qel k�[ k_�p̂ [ h̀ �q̀ ^dkl hl cè pÀ�Td` p̀ �^l hh[ ] l o[ qel kp�^[ k�q[ g` �p̀ s` o[ h�al oj pÀ
Ok` � [ mmol [ ^d� eksl hs` p� fl ekq� R¦ C� [ k_� ^l ç_` s` hl mj ` kq� [ cò ` j ` kqpÃ� t d` ò � ^l oml o[ qel kp� m[ oqk` o
t eqd�pq[ oqr mp�ql � _` s` hl m� [ k_� ò aek` �_` ` m� q̀ ^d�pl hr qel kpÃ�pd[ oekc� ò p̀ [ ô d�a[ ^eheqè p� [ k_� q̀ ^dkê [ h
` um̀ oqep̀ À

@__eqel k[ hhvÃ�^l oml o[ qel kp�^[ k�` kc[ c` �ek�mehl q�mol co[ j p�[ k_�mol ^r ò j ` kq�^l kqo[ ^qpÃ�[ ^qekc�[ p�` [ ohv
[ _l mq̀ op� [ k_� q̀ pq] ` _p� al o� _` ` m� q̀ ^d� pl hr qel kpÃ� [ hhl t ekc� pq[ oqr mp� ql � s[ he_[ q̀ � qd` eo� q̀ ^dkl hl cè p
qdol r cd� ò [ hçt l oh_� [ mmhê [ qel kpÀ� Eek[ hhvÃ� j [ kr a[ ^qr oekc� [ k_� pr mmhv� ^d[ ek� ekq̀ co[ qel k� l aà op� _` ` m
q̀ ^d� pq[ oqr mp� [ ^^` pp� ql � h[ oc` çp̂ [ h̀ � mol _r ^qel k� ^[ m[ ] eheqè pÃ� pm̀ ^e[ hex` _� j [ kr a[ ^qr oekc� ` um̀ oqep̀ Ã
[ k_�chl ] [ h�_epqoe] r qel k�k` qt l ogpí ^oeqê [ h�al o�pq[ oqr mp�qd[ q�l aq̀ k�h[ ^g�qd` �ek_r pqoe[ hçp̂ [ h̀ �^[ m[ ] eheqè p
k` ` _` _�ql �] oekc�qd` eo�pl hr qel kp�ql �j [ og` qÀ

Td` p̀ � ^l hh[ ] l o[ qel k� j l _` hp� ^[ k� ] ` � ò h̀ s[ kq� ek� hl t ç� [ k_� j e__h̀ çek^l j ` � ^l r kqoè pÃ� t d` ò � j [ kv
chl ] [ h� q̀ ^dkl hl cv� aeoj p� d[ s` � ` pq[ ] hepd` _� R¦ C� ^` kq̀ opÃ� ekkl s[ qel k� dr ] pÃ� [ k_� hl ^[ h� ] r pek` pp
l m̀ o[ qel kpÀ�Td` p̀ � ^l j m[ kè p�^[ k� h̀ s` o[ c` �qd` eo�mò p̀ k^` �ek� ` j ` ocekc� j [ og` qp�ql �pr mml oq�_` ` m
q̀ ^d�pq[ oqr mp� t l ogekc� l k�pl hr qel kp�q[ ehl ò _�ql �hl ^[ h�^d[ hh̀ kc` pÃ�pr ^d� [ p�^hej [ q̀ � [ _[ mq[ qel kÃ�pj [ oq
[ coê r hqr ò Ã� ò k` t [ ] h̀ � ` k` ocvÃ� [ k_� _eceq[ h� d` [ hqdÀ� Av� m[ oqk` oekc� t eqd� hl ^[ h� pq[ oqr mpÃ� j r hqek[ qel k[ h
aeoj p� kl q� l khv� c[ ek� [ ^^` pp� ql � r kq[ mm̀ _� q[ h̀ kq� [ k_� ekkl s[ qel k� ] r q� [ hpl � ^l kqoe] r q̀ � ql � ` ^l pvpq̀ j
col t qdÃ�pgehhp�_` s` hl mj ` kqÃ�[ k_�q̀ ^dkl hl cv�_eaar pel kÀ

Wdeh̀ � ^l oml o[ q̀ çpq[ oqr m� ^l hh[ ] l o[ qel k� l aà op� j [ kv� [ _s[ kq[ c` pÃ� p̀ s` o[ h� ^d[ hh̀ kc` p� ^[ k� hej eq� eqp
` aà ^qes` k` ppÀ� Ceaà ò k^` p� ek� l oc[ kex[ qel k[ h� ^r hqr ò � [ k_� l m̀ o[ qel k[ h� pm̀ ` _� ^[ k� ^ò [ q̀ � aoê qel kÃ� [ p
h[ oc` �^l oml o[ qel kp�l aq̀ k�d[ s` �pqor ^qr ò _�mol ^` pp̀ p�[ k_�h̀ kcqdv�[ mmol s[ h�^v^h̀ pÃ�t d` ò [ p�pq[ oqr mp
l m̀ o[ q̀ � t eqd� [ ceheqv� [ k_� o[ me_� ekkl s[ qel kÀ� @__eqel k[ hhvÃ� ml t ` o� ej ] [ h[ k^` p� j [ v� mr q� pq[ oqr mp� [ q� [
_ep[ _s[ kq[ c` �t d` k�k` cl qe[ qekc�IP�oecdqpÃ�ò s` kr ` çpd[ oekc�j l _` hpÃ�l o�pqo[ q̀ cê �_eò ^qel kÃ�ml q̀ kqe[ hhv
h̀ [ _ekc� ql � [ � hl pp� l a� ^l kqol h� l s` o� qd` eo� ekkl s[ qel kpÀ� Os` ô l j ekc� qd` p̀ � ^d[ hh̀ kc` p� ò nr eò p� ^h̀ [ o
[ cò ` j ` kqpÃ�qo[ kpm[ ò kq� ^l j j r kê [ qel kÃ� [ k_�pqor ^qr ò _� ^l hh[ ] l o[ qel k� ao[ j ` t l ogp�ql � ` kpr ò � qd[ q
] l qd�^l oml o[ qel kp�[ k_�pq[ oqr mp�_` oes` �j r qr [ h�] ` k` aeqp�t deh̀ �[ _s[ k^ekc�_` ` m�q̀ ^d�ekkl s[ qel kÀ

Bl hh[ ] l o[ qel k�] ` qt ` ` k�@̂ [ _` j e[ �[ k_�Ik_r pqov
@p� ` j md[ pex` _� qdol r cdl r q� qdep� ò ml oqÃ� _` ` m� q̀ ^d� ekkl s[ qel k� ò hè p� l k� pqol kc� hekg[ c` p� ] ` qt ` ` k
ò p̀ [ ô d� ekpqeqr qel kp� [ k_� ek_r pqov� mh[ v` opÀ� Wdeh̀ � r kes` opeqè p� [ k_� ò p̀ [ ô d� ekpqeqr qel kp� c` k` o[ q̀
p̂ è kqeaê � [ k_� ` kcek` ` oekc� _ep̂ l s` oè pÃ� qo[ kph[ qekc� qd` p̀ � ekkl s[ qel kp� ekql � ò [ hçt l oh_� pl hr qel kp
ò nr eò p� ^hl p̀ � ` kc[ c` j ` kq� t eqd� ek_r pqovÀ� A` vl k_� qo[ _eqel k[ h� ò p̀ [ ô d� m[ oqk` opdempÃ� j l ò
ekq̀ co[ q̀ _� j l _` hpí pr ^d� [ p� ek_r pqoe[ h� PdC� mol co[ j pÃ� ^l ç_` peck` _� ^r ooê r h[ Ã� [ k_� fl ekq� q[ h̀ kq
_` s` hl mj ` kq�ekeqe[ qes` pí [ ò � ` j ` ocekc�[ p�` aà ^qes` �t [ vp�ql � [ heck�[ ^[ _` j ê � ò p̀ [ ô d�t eqd�ek_r pqov
k` ` _pÀ�Td` p̀ �ekeqe[ qes` p�kl q�l khv�` nr em�ò p̀ [ ô d` op�t eqd�ek_r pqovçò h̀ s[ kq�pgehhp�] r q�[ hpl �` kpr ò �qd[ q
^l j m[ kè p�^[ k�q[ m�ekql �^r qqekcç̀ _c` �[ ^[ _` j ê �gkl t h̀ _c` Ã�al pq̀ oekc�[ �mem̀ hek` �l a�q[ h̀ kq�^[ m[ ] h̀ �l a
_oesekc�_` ` m�q̀ ^d�ekkl s[ qel kÀ

� �



@p� decdhecdq̀ _� ek� ekç_` mqd� ekq̀ osè t p� t eqd� pq[ g` dl h_` opÃ� [ � g` v� j ` ^d[ kepj � al o� pqò kcqd` kekc
[ ^[ _` j e[ çek_r pqov� ^l hh[ ] l o[ qel k� ep� qd` � ^l ç_` s` hl mj ` kq� l a� ` _r ^[ qel k[ h� mol co[ j p� q[ ehl ò _� ql
ek_r pqov� _` j [ k_pÀ� Ukes` opeqè p� [ ò � ek^ò [ pekchv� m[ oqk` oekc� t eqd� ek_r pqoe[ h� mh[ v` op� ql � _` peck
pm̀ ^e[ hex` _�_` ` m�q̀ ^d�^r ooê r h[ Ã�` kpr oekc�qd[ q�co[ _r [ q̀ p� [ ò � ` nr emm̀ _�t eqd�qd` �pgehhp�ò nr eò _�al o
` j ` ocekc� aè h_p� pr ^d� [ p� nr [ kqr j � ^l j mr qekcÃ� pvkqd` qê � ] el hl cvÃ� [ k_� [ _s[ k^` _� j [ kr a[ ^qr oekcÀ
Td` p̀ � mol co[ j pÃ� l aq̀ k� ^l çq[ r cdq� ] v� ek_r pqov� mol à ppel k[ hpÃ� mol se_` � pqr _` kqp� t eqd� d[ k_pçl k
` uml pr ò � ql � ò [ hçt l oh_� ^d[ hh̀ kc` pÃ� ] oe_cekc� qd` � _ep̂ l kk` ^q� ] ` qt ` ` k� [ ^[ _` j ê � qd` l ov� [ k_
ek_r pqoe[ h� mo[ ^qê ` À� Ik� [ __eqel kÃ� ^l j m[ kè p� ^[ k� ] ` k` aeq� ] v� d` hmekc� ql � pd[ m̀ � ar qr ò � q[ h̀ kq� ml l hpÃ
ò _r ^ekc�pgehh�c[ mpÃ�[ k_�[ ^^` h̀ o[ qekc�t l ogal ô ` �ò [ _ek` pp�ek�_` ` m�q̀ ^d�p̀ ^ql opÀ

A` vl k_� q[ h̀ kq� _` s` hl mj ` kqÃ� ek_r pqovçekq̀ co[ q̀ _� ò p̀ [ ô d� ekeqe[ qes` p� [ ò � al pq̀ oekc� _` ` m̀ o
^l hh[ ] l o[ qel k� ] ` qt ` ` k� [ ^[ _` j ê � ekpqeqr qel kp� [ k_� ^l oml o[ qel kpÀ� Ik_r pqoe[ h� PdC� mol co[ j pÃ� t d` ò
_l ^ql o[ h�^[ k_e_[ q̀ p�pmheq�qd` eo�qej ` � ] ` qt ` ` k�r kes` opeqv�ò p̀ [ ô d� [ k_�^l oml o[ q̀ �R¦ CÃ�[ hhl t �al o�qd`
_eò ^q� [ mmhê [ qel k� l a� [ ^[ _` j ê �_ep̂ l s` oè p�ql �ek_r pqov�^d[ hh̀ kc` pÀ�Sej eh[ ohvÃ�fl ekq� ò p̀ [ ô d�^` kq̀ op
[ k_� ^l oml o[ q̀ � h[ ] p� ` j ] ` __` _� t eqdek� r kes` opeqè p� ^ò [ q̀ � ` kseol kj ` kqp� t d` ò � ò p̀ [ ô d` op� [ k_
ek_r pqov�` um̀ oqp�^l hh[ ] l o[ q̀ �^hl p̀ hv�l k�decdçej m[ ^q�mol f̀ ^qpÀ�Td` p̀ �m[ oqk` opdemp�` kpr ò �qd[ q�_` ` m
q̀ ^d�ò p̀ [ ô d�ò j [ ekp�] l qd�p̂ è kqeaê [ hhv�[ j ] eqel r p�[ k_�^l j j ` ô e[ hhv�se[ ] h̀ Ã�ò _r ^ekc�qd` �] [ ooè op
ql �q̀ ^dkl hl cv�[ _l mqel kÀ

C` pmeq̀ �qd` �mol j ep̀ � l a�[ ^[ _` j e[ çek_r pqov�^l hh[ ] l o[ qel kÃ�p̀ s` o[ h�^d[ hh̀ kc` p�m̀ opepqÀ�Ceaà ò k^` p�ek
ò p̀ [ ô d�moel oeqè p�[ k_�qej ` hek` p�l aq̀ k�^ò [ q̀ �j ep[ heckj ` kqÃ�[ p�[ ^[ _` j ê �ekpqeqr qel kp�j [ v�al ^r p�l k
hl kcçq̀ oj Ã� ` umhl o[ ql ov� ò p̀ [ ô dÃ� t d` ò [ p�ek_r pqov�m[ oqk` op� j [ v�moel oeqex` � j [ og` qç_oes` k�pl hr qel kp
t eqd�pdl oq̀ o�_` s` hl mj ` kq�^v^h̀ pÀ�IP�l t k` opdem�ep�[ kl qd` o�^l j j l k�eppr ` Ã�t eqd�r kes` opeqè p�p̀ ` gekc
ql � ò q[ ek� oecdqp� ql � qd` eo� _ep̂ l s` oè p� t deh̀ � ^l oml o[ qel kp� [ ej � al o� ` u^hr pes` � [ ^^` pp� ql � ekkl s[ qel kpÀ
@__eqel k[ hhvÃ�phl t � _` ^epel kçj [ gekc�mol ^` pp̀ p�ek�pl j ` � [ ^[ _` j ê � ekpqeqr qel kp� ^[ k�ml p̀ � ] [ ooè op�ql
` aaê è kq�^l hh[ ] l o[ qel kÃ�j [ gekc�eq�_eaaê r hq�ql �g` ` m�m[ ^` �t eqd�ek_r pqov�k` ` _pÀ

Tl � j [ uej ex` � qd` � ej m[ ^q� l a� [ ^[ _` j e[ çek_r pqov� m[ oqk` opdempÃ� ^h̀ [ o� ^l hh[ ] l o[ qel k� ao[ j ` t l ogpÃ� t ` hhç
_` aek` _� IP� [ cò ` j ` kqpÃ� [ k_� ` aà ^qes` � ^l j j r kê [ qel k� ^d[ kk` hp� [ ò � ` pp̀ kqe[ hÀ� Ukes` opeqè p� ^[ k
` kd[ k^` � ` kc[ c` j ` kq� t eqd� ek_r pqov� ] v� ` pq[ ] hepdekc� _` _ê [ q̀ _� ekkl s[ qel k� dr ] pÃ� ek_r pqov� he[ epl k
l aaê ` pÃ�[ k_�pqor ^qr ò _�ekq̀ okpdem�mol co[ j p�qd[ q�ekq̀ co[ q̀ �pqr _` kqp�[ k_�ò p̀ [ ô d` op�ekql �^l oml o[ q̀
R¦ C�ekeqe[ qes` pÀ�Av�al pq̀ oekc� [ � ^r hqr ò � l a� l m̀ k� ekkl s[ qel k� [ k_�pqo[ q̀ cê � [ heckj ` kqÃ� [ ^[ _` j e[ � [ k_
ek_r pqov�^[ k�t l og�ql c` qd` o�ql �_oes` �qd` �_` s` hl mj ` kq�[ k_�^l j j ` ô e[ hex[ qel k�l a�_` ` m�q̀ ^d�pl hr qel kp
qd[ q�[ __ò pp�chl ] [ h�^d[ hh̀ kc` pÀ

Om̀ k�S^è k^` �al o�Bl hh[ ] l o[ qel k
Om̀ k�p̂ è k^` �^[ k�qo[ kpal oj �dl t �_` ` m�q̀ ^d�ekkl s[ qel k�ep�_` s` hl m̀ _Ã�pd[ ò _Ã�[ k_�^l j j ` ô e[ hex` _
] v�mol j l qekc�qo[ kpm[ ò k^vÃ� [ ^^` ppe] eheqvÃ� [ k_�^l hh[ ] l o[ qel k� [ ^ol pp�_ep̂ emhek` p� [ k_� p̀ ^ql opÀ�Ukheg`
qo[ _eqel k[ hÃ� mol moè q[ ov� ò p̀ [ ô d� j l _` hp� t d` ò � gkl t h̀ _c` � ep� ^l kaek` _� t eqdek� ekpqeqr qel k[ h� l o
^l oml o[ q̀ �pehl pÃ�l m̀ k�p̂ è k^` �` k^l r o[ c` p�qd` �aò ` �` u^d[ kc` �l a�_[ q[ Ã�j ` qdl _l hl cè pÃ�[ k_�aek_ekcpÀ
Tdep�[ mmol [ ^d�^[ k�[ ^^` h̀ o[ q̀ �_ep̂ l s` ovÃ�ò _r ^` �_r mhê [ qel k�l a�` aal oqpÃ�[ k_�` k[ ] h̀ �[ �t e_` o�o[ kc` �l a
pq[ g` dl h_` opÃ�ek^hr _ekc�ml hê vj [ g` opÃ�pq[ oqr mpÃ�r kes` opeqè pÃ�[ k_�^l oml o[ qel kpÃ�ql �^l kqoe] r q̀ �ql �[ k_
] ` k` aeq�aol j � p̂ è kqeaê �[ _s[ k^` j ` kqpÀ�Tdep�ep�m[ oqê r h[ ohv�^oeqê [ h�ek�_` ` m�q̀ ^d�aè h_p�pr ^d�[ p�pm[ ^`
q̀ ^dÃ�nr [ kqr j �^l j mr qekcÃ�[ k_�pvkqd` qê � ] el hl cvÃ�t d` ò �ekq̀ o_ep̂ emhek[ ov�^l hh[ ] l o[ qel k� [ k_�[ ^^` pp
ql �pd[ ò _�gkl t h̀ _c` �^[ k�[ ^^` h̀ o[ q̀ �ekkl s[ qel k�^v^h̀ pÀ
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Ok` � l a� qd` � g` v� ` k[ ] h̀ op� l a� l m̀ k� p̂ è k^` � ep� qd` � oep̀ � l a� l m̀ kç[ ^^` pp� ò p̀ [ ô d� mh[ qal oj p� [ k_
^l hh[ ] l o[ qes` �ò ml peql oè pÀ�Ikeqe[ qes` p�pr ^d�[ p�qd` �Dr ol m̀ [ k�Om̀ k�S^è k^` �Bhl r _�¯DOSB°TR�[ k_�qd`
UÀSÀ�N[ qel k[ h� Ikpqeqr q̀ p� l a�H` [ hqd� ¯NIH°�Om̀ k�C[ q[ � ekeqe[ qes` TS�mol se_` � ò p̀ [ ô d` op� t eqd� [ ^^` pp�ql
s[ pq�_[ q[ p̀ qpÃ�decdçm̀ oal oj [ k^` �^l j mr qekc�ò pl r ô ` pÃ�[ k_�pd[ ò _�ekao[ pqor ^qr ò À�Td` p̀ �mh[ qal oj p
[ hhl t � p̂ è kqepqp� ql � ] r eh_� r ml k� ` uepqekc� ò p̀ [ ô dÃ� [ ^^` h̀ o[ qekc� ] ò [ gqdol r cdp� ek� aè h_p� heg` � _or c
_ep̂ l s` ovÃ� ^hej [ q̀ � j l _` hekcÃ� [ k_� [ _s[ k^` _� j [ q̀ oe[ hpÀ� @__eqel k[ hhvÃ� l m̀ kçpl r ô ` � pl aqt [ ò � [ k_
d[ o_t [ ò � hl t ` o� qd` � ] [ ooè op� al o� _` ` m� q̀ ^d� pq[ oqr mp� [ k_� ò p̀ [ ô d` op� ql � _` s` hl m� [ k_� ò aek`
ekkl s[ qes` � pl hr qel kpÀ� UNDSBOÛp� R̀ ^l j j ` k_[ qel k� l k� Om̀ k� S^è k^` TT� mol se_` p� [ k� ekq̀ ok[ qel k[ h
ao[ j ` t l og�ql �cr e_` �ml hê v�[ k_�mo[ ^qê ` �ek�qd` �aè h_À

Hl t ` s` oÃ�qd` �qo[ kpeqel k�ql � l m̀ k� p̂ è k^` �ep�kl q� t eqdl r q� ^d[ hh̀ kc` pÀ�Bl k^` okp� l s` o� IP�oecdqpÃ�_[ q[
p̀ ^r oeqvÃ�[ k_� j epr p̀ � l a� ò p̀ [ ô d�aek_ekcp�ò j [ ek�peckeaê [ kq�] [ ooè opÀ�Wdeh̀ �pl j ` � ò p̀ [ ô d` op�[ k_
ekpqeqr qel kp� t l oov� [ ] l r q�hl pekc�^l j m̀ qeqes` � [ _s[ kq[ c` pÃ�^l j m[ kè p� j [ v� ] ` �d` peq[ kq�ql � ` kc[ c` �ek
l m̀ k� p̂ è k^` �_r ` �ql � ^l j j ` ô e[ h� p̀ kpeqeseqè pÀ�@__eqel k[ hhvÃ�_epm[ oeqè p�ek�ekao[ pqor ^qr ò � [ k_�_eceq[ h
[ ^^` pp� ^[ k� hej eq� qd` � m[ oqê em[ qel k� l a� ò p̀ [ ô d` op� aol j � r k_` oçò pl r ô ` _� ekpqeqr qel kpÀ� Tl � [ __ò pp
qd` p̀ � ^d[ hh̀ kc` pÃ� pqor ^qr ò _� l m̀ k� ekkl s[ qel k� j l _` hpÃ� mr ] hê çmoes[ q̀ � m[ oqk` opdempÃ� [ k_� ^h̀ [ o
cr e_` hek` p�l k�_[ q[ �cl s` ok[ k^` �[ k_�[ qqoe] r qel k�[ ò �k` ^` pp[ ovÀ�Wd` k�ej mh̀ j ` kq̀ _�` aà ^qes` hvÃ�l m̀ k
p̂ è k^` � ^[ k� [ ^q� [ p� [ � ^[ q[ hvpq� al o� chl ] [ h� _` ` m� q̀ ^d� ^l hh[ ] l o[ qel kÃ� al pq̀ oekc� ekkl s[ qel k� qd[ q� ep
ek^hr pes` Ã�p̂ [ h[ ] h̀ Ã�[ k_�ej m[ ^qar hÀ
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C` ` m� q̀ ^d� ep� ek^ò [ pekchv� ò ^l ckex` _� [ p� [ � ^[ q[ hvpq� al o� pr pq[ ek[ ] h̀ � [ k_� ek^hr pes` � _` s` hl mj ` kq
[ ^ol pp� qd` � chl ] ` À� Ll l gekc� [ d` [ _Ã� j [ kv� ^l r kqoè p� [ ò � ` um̀ ^q̀ _� ql � ar oqd` o� eks` pq� ek� _` ` m� q̀ ^d
` ^l pvpq̀ j p�ql �q[ ^gh̀ �^l j mh̀ u�pl ^el ç̀ ^l kl j ê �[ k_�` kseol kj ` kq[ h�^d[ hh̀ kc` pÀ�Ikpecdqp�aol j �_es` op̀
ò cel k[ h�` um̀ oè k^` p�r k_` op̂ l ò �qd` �s[ hr ` �l a�[ �^l hh[ ] l o[ qes` Ã�t dl h̀ çl aç̀ ^l pvpq̀ j �[ mmol [ ^dí l k`
qd[ q� d[ ok` pp̀ p� qd` � ^l j mh̀ j ` kq[ ov� pqò kcqdp� l a� cl s` okj ` kqpÃ� qd` � moes[ q̀ � p̀ ^ql oÃ� ò p̀ [ ô d
ekpqeqr qel kpÃ�[ k_�ekq̀ ok[ qel k[ h�m[ oqk` opÀ

El pq̀ oekc� ò pehè kq�_` ` m� q̀ ^d� ` ^l pvpq̀ j p� ò nr eò p� [ �dl hepqê � � [ mmol [ ^dí l k` �qd[ q� ] oekcp�ql c` qd` o
` k[ ] hekc� ml hê è pÃ� q[ oc` q̀ _� ar k_ekc� ekpqor j ` kqpÃ� [ _[ mqes` � ò cr h[ ql ov� ao[ j ` t l ogpÃ� [ k_� pr mml oqes`
ekao[ pqor ^qr ò �ql �^ò [ q̀ �^l k_eqel kp�^l k_r ^es` �ql �pr pq[ ek` _�ekkl s[ qel kÀ�Tl �ar hhv�d[ ok` pp�qd` �ml q̀ kqe[ h
l a� _` ` m� q̀ ^dÃ� ml hê vj [ g` op� pdl r h_� moel oeqex` � al r k_[ qel k[ h� ` h̀ j ` kqp� pr ^d� [ p� _eceq[ h� ekao[ pqor ^qr ò Ã
dr j [ k� ^[ meq[ h�_` s` hl mj ` kqÃ� [ k_� ` k[ ] hekc� ò cr h[ ql ov�ao[ j ` t l ogpÀ�Sqo[ q̀ cê � eks` pqj ` kqp�ek�qd` p̀
[ ò [ p�^[ k�pqò kcqd` k�k[ qel k[ h�ò pehè k^` Ã�[ qqo[ ^q�ekq̀ ok[ qel k[ h�^l hh[ ] l o[ qel kÃ�[ k_�pr mml oq�pr pq[ ek` _
ekkl s[ qel k�[ k_�` ^l kl j ê �col t qdÀ

Ikq̀ ok[ qel k[ h� ^l hh[ ] l o[ qel k� [ k_� ^ol ppç] l o_` o� m[ oqk` opdemp� [ ò � ` um̀ ^q̀ _� ql � mh[ v� [ k� ek^ò [ pekchv
ej ml oq[ kq� ol h̀ � ek� a[ ^eheq[ qekc� gkl t h̀ _c` � ` u^d[ kc` Ã� ` k[ ] hekc� q̀ ^dkl hl cv� qo[ kpà oÃ� [ k_� pr mml oqekc
ek^hr pes` � col t qd� [ ^ol pp� ` ^l kl j è pÀ� Av� q[ mmekc� ekql � ` uepqekc� chl ] [ h� ekkl s[ qel k� k` qt l ogp� [ k_
mol j l qekc� ` ^l pvpq̀ j çql ç̀ ^l pvpq̀ j � m[ oqk` opdempÃ� ^l r kqoè p� ^[ k� pqò kcqd` k� qd` eo� ekkl s[ qel k
^[ m[ ^eqv� [ k_� [ ^^` h̀ o[ q̀ � q̀ ^dkl hl cê [ h�mol cò pp� t deh̀ � [ sl e_ekc� r kk` ^` pp[ ov�_r mhê [ qel k� l a� ` aal oqp
[ k_�ò pl r ô ` pÀ

Ll l gekc� [ d` [ _Ã� ` aà ^qes` � _` ` m� q̀ ^d� cl s` ok[ k^` � t ehh� _` m̀ k_� l k� qd` � [ _l mqel k� l a� ah̀ ue] h̀ � [ k_
[ _[ mqes` � ò cr h[ ql ov� [ mmol [ ^d` p� qd[ q� ^[ k� ` sl hs` � [ hl kcpe_` � q̀ ^dkl hl cê [ h� [ _s[ k^` j ` kqp� [ k_
pl ^è q[ h� pdeaqpÀ� Pl hê vj [ g` op� t ehh� k` ` _� ql � pqoeg` � [ � ^[ ò ar h� ] [ h[ k^` � ] ` qt ` ` k� j [ k[ cekc� oepgp� [ k_
` k[ ] hekc� ekkl s[ qel kÀ� Tl l hp� pr ^d� [ p� ò cr h[ ql ov� p[ k_] l u` pÃ� [ _[ mqes` � ò cr h[ ql ov� ao[ j ` t l ogpÃ� [ k_
ek^hr pes` � ml hê vj [ gekc� mol ^` pp̀ p� ^[ k� pr mml oq� qdep� ] [ h[ k^` í d` hmekc� ql � ` kpr ò � qd[ q� ` j ` ocekc
q̀ ^dkl hl cè p�[ heck�t eqd�pl ^è q[ h�s[ hr ` p�[ k_�` qdê [ h�pq[ k_[ o_pÀ

Uhqej [ q̀ hvÃ� qd` � sepel k� l a� qdoesekc� _` ` m� q̀ ^d� ` ^l pvpq̀ j p� ep� kl q� l khv� [ ] l r q� q̀ ^dkl hl cê [ h
[ _s[ k^` j ` kq� ] r q� [ hpl � [ ] l r q� ` kpr oekc� ` nr eq[ ] h̀ � [ ^^` ppÃ� al pq̀ oekc� ek^hr peseqvÃ� [ k_� mol j l qekc
pr pq[ ek[ ] eheqvÀ�@p�^l r kqoè p�k[ sec[ q̀ �qdep�^l j mh̀ u�[ k_�o[ me_hv�` sl hsekc�h[ k_p̂ [ m̀ Ã�pd[ ò _�h̀ [ okekc
[ k_� ^l hh̀ ^qes` � [ ^qel k� t ehh� ] ` � ` pp̀ kqe[ hÀ� Av� ^r hqes[ qekc� ^l hh[ ] l o[ qes` � ` ^l pvpq̀ j p� qd[ q� [ ò � _es` op̀ Ã
[ _[ mq[ ] h̀ Ã�[ k_�chl ] [ hhv�^l kk` ^q̀ _Ã�qd` �ekq̀ ok[ qel k[ h�^l j j r keqv�^[ k�d[ ok` pp�qd` �ml q̀ kqe[ h�l a�_` ` m
q̀ ^d�ql �_oes` �pr pq[ ek[ ] h̀ �[ k_�ek^hr pes` �_` s` hl mj ` kq�al o�ar qr ò �c` k` o[ qel kpÀ

VIIÀ�Ll l gekc�ql �qd` �Er qr ò
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@
@_s[ k^` _� M[ q̀ oe[ hp� ê� Ikkl s[ qes` � j [ q̀ oe[ hp� ` kcek` ` ò _� t eqd� ` kd[ k^` _� mol m̀ oqè p� pr ^d� [ p� decd` o
pqò kcqdÃ� hecdq̀ o� t ` ecdqÃ� [ k_� cò [ q̀ o� ^l k_r ^qeseqvÃ� ` k[ ] hekc� ] ò [ gqdol r cdp� ek� p̀ ^ql op� heg` � ` k` ocv
pql o[ c` Ã�d` [ hqd^[ ò Ã�[ k_�j [ kr a[ ^qr oekcÀ

@oqeaê e[ h� Ikq̀ hhec` k^` � ¯@I°� ê� Td` � pej r h[ qel k� l a� dr j [ k� ekq̀ hhec` k^` � ek� j [ ^dek` pÃ� ` k[ ] hekc� qd` j � ql
m̀ oal oj �q[ pgp�pr ^d�[ p�h̀ [ okekcÃ�ò [ pl kekcÃ�[ k_�mol ] h̀ j çpl hsekcÀ�Ik^hr _` p�pr ] aè h_p�heg` �` umh[ ek[ ] h̀
@I�¯X@I°�[ k_�j r hqej l _[ h�@IÀ

A
Ael q̀ ^dkl hl cv� ê� Td` � r p̀ � l a� hesekc� l oc[ kepj pÃ� ] el hl cê [ h� pvpq̀ j pÃ� l o� _` oes[ qes` p� ql � _` s` hl m� k` t
q̀ ^dkl hl cè pÃ�m[ oqê r h[ ohv�ek�j ` _ê ek` Ã�[ coê r hqr ò Ã�[ k_�` kseol kj ` kq[ h�pr pq[ ek[ ] eheqvÀ

Ael j ej ` qê �M[ q̀ oe[ hp�ê�M[ q̀ oe[ hp�_` peck` _�ql �ò mhê [ q̀ �qd` �pqor ^qr ò p�[ k_�ar k^qel kp�al r k_�ek�k[ qr ò Ã
pr ^d�[ p�p̀ haçd` [ hekc�^l k^ò q̀ �[ k_�t [ q̀ oçò m̀ hh̀ kq�a[ ] oê pÀ

Ah̀ k_` _�Eek[ k^` �ê�@�pqo[ q̀ cê �[ mmol [ ^d�qd[ q�^l j ] ek` p�mr ] hê Ã�moes[ q̀ Ã�[ k_�mdeh[ kqdol mê �^[ meq[ h�ql
ar k_�mol f̀ ^qp�t eqd�decd�pl ^e[ h�ej m[ ^qÃ�l aq̀ k�r p̀ _�ql �pr mml oq�_` ` m�q̀ ^d�s` kqr ò pÀ

B
Bh̀ [ kT` ^d� ê� T` ^dkl hl cè p� qd[ q� ej mol s` � ` kseol kj ` kq[ h� pr pq[ ek[ ] eheqv� ] v� ` kd[ k^ekc� ` k` ocv
` aaê è k^vÃ�ò _r ^ekc�` j eppel kpÃ�l o�mol j l qekc�ò k` t [ ] h̀ �ò pl r ô ` pÀ

Bl j mr q[ qel k[ h� Ael hl cv� ê� Td` � [ mmhê [ qel k� l a� _[ q[ � p̂ è k^` � [ k_� [ hcl oeqdj p� ql � ] el hl cê [ h� ò p̀ [ ô dÃ
r p̀ _�al o�_or c�_ep̂ l s` ovÃ�c` kl j ê pÃ�[ k_�m̀ opl k[ hex` _�j ` _ê ek` À

Bl oml o[ q̀ �V` kqr ò �B[ meq[ h�¯BVB°�ê�Iks` pqj ` kqp�j [ _` �] v�h[ oc` �^l oml o[ qel kp�ek�pq[ oqr mpÃ�m[ oqê r h[ ohv
ek�` j ` ocekc�q̀ ^dkl hl cè pÃ�ql �c[ ek�pqo[ q̀ cê �[ _s[ kq[ c` pÀ

C
C` ` m� T` ^d� ê� T` ^dkl hl cè p� ol l q̀ _� ek� [ _s[ k^` _� p̂ è kqeaê � _ep̂ l s` oè p� [ k_� ` kcek` ` oekc
] ò [ gqdol r cdpÃ� l aq̀ k� ò nr eoekc� hl kc� R¦ C� ^v^h̀ p� [ k_� peckeaê [ kq� eks` pqj ` kq� ] ` al ò
^l j j ` ô e[ hex[ qel kÀ

Ceceq[ h�Tt ekp�ê�Veoqr [ h� j l _` hp� l a�mdvpê [ h� l ] f̀ ^qpÃ�pvpq̀ j pÃ� l o�mol ^` pp̀ p� qd[ q� [ hhl t � al o� ò [ hçqej `
j l keql oekcÃ�pej r h[ qel kÃ�[ k_�l mqej ex[ qel kÀ

D
D_c` �Bl j mr qekc�ê�@�_epqoe] r q̀ _� ^l j mr qekc� j l _` h�qd[ q�mol ^` pp̀ p�_[ q[ � ^hl p̀ o�ql �eqp�pl r ô ` � ¯̀ ÀcÀÃ
p̀ kpl opÃ�Il T�_` sê ` p°�o[ qd` o�qd[ k�ò hvekc�pl h̀ hv�l k�^` kqo[ hex` _�^hl r _�ekao[ pqor ^qr ò À

VIIIÀ�Fhl pp[ ov
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Dumh[ ek[ ] h̀ � @I� ¯X@I°� ê� @I� j l _` hp� _` peck` _� ql � mol se_` � qo[ kpm[ ò kq� [ k_� ekq̀ omò q[ ] h̀ � _` ^epel kç
j [ gekc�mol ^` pp̀ pÃ�ej mol sekc�[ ^^l r kq[ ] eheqv�[ k_�ò cr h[ ql ov�^l j mhe[ k^` À

Dkqò mò k` r oe[ h� Ukes` opeqv� ê� @� r kes` opeqv� qd[ q� [ ^qes` hv� mol j l q̀ p� ekkl s[ qel kÃ� ò p̀ [ ô d
^l j j ` ô e[ hex[ qel kÃ�[ k_�pq[ oqr m�^ò [ qel k�qdol r cd�q̀ ^dkl hl cv�qo[ kpà o�mol co[ j p�[ k_�ek^r ] [ ql opÀ

E
EekT` ^d� ¯Eek[ k^e[ h� T` ^dkl hl cv°� ê� Td` � [ mmhê [ qel k� l a� q̀ ^dkl hl cv� ql � aek[ k^e[ h� p̀ osê ` pÃ� ek^hr _ekc
_eceq[ h�m[ vj ` kqpÃ�] hl ^g^d[ ekÃ�[ k_�@Iç_oes` k�aek[ k^e[ h�[ k[ hvpepÀ

Er k_ekc� F[ m� ê� Td` � _eaaê r hqv� _` ` m� q̀ ^d� pq[ oqr mp� a[ ^` � ek� p̀ ^r oekc� pr aaê è kq� ^[ meq[ h� _r ` � ql � hl kc
_` s` hl mj ` kq�^v^h̀ pÃ�decd�R¦ C�^l pqpÃ�[ k_�j [ og` q�r k^` oq[ ekqè pÀ

F
F` k` � D_eqekc� ê� T` ^dkenr ` p� heg` � BRISPR� qd[ q� [ hhl t � mò ^ep̀ � j l _eaê [ qel kp� ql � [ k� l oc[ kepj Ûp� CN@Ã
r p̀ _�ek�j ` _ê ek` Ã�[ coê r hqr ò Ã�[ k_�] el q̀ ^dkl hl cvÀ

Fl s` okj ` kq�Pol ^r ò j ` kq�al o�Ikkl s[ qel k�ê�@�ml hê v�ql l h�t d` ò �cl s` okj ` kqp�[ ^q�[ p�` [ ohv�[ _l mq̀ op
l a�` j ` ocekc�q̀ ^dkl hl cè pÃ�d` hmekc�_` ` m�q̀ ^d�pq[ oqr mp�p̂ [ h̀ �] v�mol se_ekc�ekeqe[ h�_` j [ k_À

H
Hv_ol m[ k` hp�ê�R̀ k` t [ ] h̀ � t [ q̀ o� q̀ ^dkl hl cv�qd[ q�` uqo[ ^qp�^h̀ [ k�_oekgekc� t [ q̀ o�aol j �qd` � [ eo�r pekc
pl h[ o�` k` ocvÃ�r p̀ ar h�ek�[ oe_�[ k_�ò j l q̀ �[ ò [ pÀ

I
Ikq̀ hh̀ ^qr [ h� Pol m̀ oqv� ĪP°� ê� L` c[ h� mol q̀ ^qel kp� al o� eks` kqel kpÃ� ek^hr _ekc� m[ q̀ kqpÃ� ^l mvoecdqpÃ� [ k_
qo[ _` j [ ogpÃ�^or ^e[ h�al o�p[ à cr [ o_ekc�_` ` m�q̀ ^d�ekkl s[ qel kpÀ

Ikkl s[ qel k�Bhr pq̀ op�ê�F` l co[ mdê �dr ] p�t d` ò �] r pek` pp̀ pÃ�r kes` opeqè pÃ�[ k_�eks` pql op�^l hh[ ] l o[ q̀ �ql
[ ^^` h̀ o[ q̀ �q̀ ^dkl hl cê [ h�_` s` hl mj ` kq�[ k_�^l j j ` ô e[ hex[ qel kÀ

L
L[ ] çl kç[ çBdem�ê�Meke[ qr oex` _�_` sê ` p�qd[ q�ekq̀ co[ q̀ �j r hqemh̀ �h[ ] l o[ ql ov�ar k^qel kp�l kql �[ �pekch̀ �^demÃ
` k[ ] hekc�o[ me_�j ` _ê [ h�_e[ ckl pqê p�[ k_�ò p̀ [ ô d�[ mmhê [ qel kpÀ

M
M[ ^dek` � L` [ okekc� ê� @� pr ] p̀ q� l a� @I� t d` ò � ^l j mr q̀ o� [ hcl oeqdj p� ej mol s` � [ r ql j [ qê [ hhv� qdol r cd
` um̀ oè k^` �[ k_�_[ q[ �[ k[ hvpepÃ�t e_` hv�r p̀ _�ek�[ r ql j [ qel k�[ k_�mò _ê qes` �[ k[ hvqê pÀ

M` q[ j [ q̀ oe[ hp�ê�Dkcek` ` ò _�j [ q̀ oe[ hp�t eqd�mol m̀ oqè p�kl q�al r k_�ek�k[ qr ò Ã�l aq̀ k�r p̀ _�al o�[ _s[ k^` _
l mqê pÃ�q̀ h̀ ^l j j r kê [ qel kpÃ�[ k_�j ` _ê [ h�ej [ cekcÀ

Mr hqej l _[ h� @I� ê� @I� pvpq̀ j p� ^[ m[ ] h̀ � l a� mol ^` ppekc� [ k_� ekq̀ co[ qekc� j r hqemh̀ � qvm̀ p� l a� _[ q[ � q̄̀ uqÃ
ej [ c` Ã�[ r _el °�ql �ej mol s` �_` ^epel kçj [ gekc�[ k_�[ r ql j [ qel kÀ

� �



N
N[ kl q̀ ^dkl hl cv� ê� Td` � j [ kemr h[ qel k� l a� j [ qq̀ o� [ q� [ k� [ ql j ê � l o� j l h̀ ^r h[ o� p̂ [ h̀ Ã� ` k[ ] hekc
ekkl s[ qel kp�ek�j ` _ê ek` Ã�j [ q̀ oe[ hp�p̂ è k^` Ã�[ k_�` k` ocv�pql o[ c` À

N` r ol j l omdê �Bl j mr qekc�ê�@�^l j mr qekc�[ mmol [ ^d�qd[ q�j ej ê p�qd` �k` r o[ h�pqor ^qr ò �[ k_�ar k^qel k�l a
qd` �dr j [ k�] o[ ekÃ�` kd[ k^ekc�` aaê è k^v�ek�@I�[ mmhê [ qel kpÀ

P
P[ qè kq�B[ meq[ h�ê�Ll kcçq̀ oj �eks` pqj ` kqp�j [ _` �ek�decdçoepgÃ�decdçej m[ ^q�q̀ ^dkl hl cè pÃ�` pp̀ kqe[ h�al o
_` ` m�q̀ ^d�pq[ oqr mp�qd[ q�ò nr eò �` uq̀ k_` _�R¦ C�^v^h̀ pÀ

Pdl ql kê �Bl j mr qekc�ê�Bl j mr qekc�pvpq̀ j p�qd[ q�r p̀ �hecdq�¯mdl ql kp°�ekpq̀ [ _� l a� ` h̀ ^qoê [ h�peck[ hp�ql
mol ^` pp�ekal oj [ qel kÃ�l aà oekc�r hqo[ ça[ pq�[ k_�` k` ocvç̀ aaê è kq�^l j mr q[ qel kÀ

Pr ] hê çPoes[ q̀ � P[ oqk` opdem� ¯PPP°� ê� @� ^l hh[ ] l o[ qes` � eks` pqj ` kq� j l _` h� t d` ò � cl s` okj ` kqp� [ k_
moes[ q̀ � p̀ ^ql o� ` kqeqè p� ^l ç_` s` hl m� mol f̀ ^qpÃ� ek^hr _ekc� q̀ ^dkl hl cv� ekkl s[ qel k� [ k_� ekao[ pqor ^qr ò
_` s` hl mj ` kqÀ

Q
Qr [ kqr j � Bl j mr qekc� ê� @� al oj � l a� ^l j mr qekc� qd[ q� h̀ s` o[ c` p� nr [ kqr j � j ` ^d[ kê p� ql � m̀ oal oj
^l j mh̀ u�^[ ĥ r h[ qel kp�` uml k` kqe[ hhv�a[ pq̀ o�qd[ k�^h[ ppê [ h�^l j mr q̀ opÀ

Qr [ kqr j � S` kpl op� ê� C` sê ` p� qd[ q� r p̀ � nr [ kqr j � md` kl j ` k[ � ql � [ ^dè s` � decdçmò ^epel k
j ` [ pr ò j ` kqp�ek�aè h_p�heg` �k[ sec[ qel kÃ�j ` _ê [ h�ej [ cekcÃ�[ k_�_` à kp̀ À

R
R̀ k` t [ ] h̀ � Dk` ocv� T` ^dkl hl cè p� ê� Ikkl s[ qel kp� qd[ q� d[ ok` pp� ò k` t [ ] h̀ � ò pl r ô ` p� pr ^d� [ p� pl h[ oÃ
t ek_Ã�[ k_�] el ` k` ocv�ql �mol _r ^` �pr pq[ ek[ ] h̀ �ml t ` oÀ

R̀ cr h[ ql ov�S[ k_] l u�ê�@�^l kqol hh̀ _�ml hê v�` kseol kj ` kq�t d` ò �pq[ oqr mp�^[ k�q̀ pq�k` t � q̀ ^dkl hl cè p
r k_` o�ò h[ u` _�ò cr h[ ql ov�^l k_eqel kp�] ` al ò �ar hh�^l j mhe[ k^` �ep�ò nr eò _À

R̀ p̀ [ ô dçql çM[ og` q� Pem̀ hek` � ê� Td` � pqor ^qr ò _� mol ^` pp� l a� qo[ kpeqel kekc� ekkl s[ qel kp� aol j � p̂ è kqeaê
_ep̂ l s` ov�ql �^l j j ` ô e[ h�[ mmhê [ qel kÀ

S
S` j ê l k_r ^ql op�ê�M[ q̀ oe[ hp�t eqd�` h̀ ^qoê [ h�^l k_r ^qeseqv�] ` qt ` ` k�qd[ q�l a�^l k_r ^ql op�[ k_�ekpr h[ ql opÃ
al oj ekc�qd` �al r k_[ qel k�l a�j l _` ok�` h̀ ^qol kê pÃ�^l j mr qekcÃ�[ k_�q̀ h̀ ^l j j r kê [ qel kpÀ

Sj [ oq�M[ kr a[ ^qr oekc�ê�Td` �ekq̀ co[ qel k� l a�@IÃ� Il TÃ� [ k_�ol ] l qê p�ek�mol _r ^qel k�pvpq̀ j p�ql � ` kd[ k^`
` aaê è k^v�[ k_�ò _r ^` �t [ pq̀ À

Sr m̀ o[ ] pl o] ` kq�Hv_ol c` hp�ê�Hecdhv�[ ] pl o] ` kq�ml hvj ` op�qd[ q�ò q[ ek�h[ oc` �[ j l r kqp�l a�t [ q̀ oÃ�r p̀ _
ek�[ coê r hqr ò Ã�j ` _ê [ h�[ mmhê [ qel kpÃ�[ k_�dvcè k` �mol _r ^qpÀ

� �



Sr m̀ ô l k_r ^ql op� ê� M[ q̀ oe[ hp� qd[ q� ^l k_r ^q� ` h̀ ^qoê eqv� t eqd� x` ol � ò pepq[ k^` � t d` k� ^l l h̀ _� ] ` hl t � [
^oeqê [ h�q̀ j m̀ o[ qr ò Ã�` k[ ] hekc�` k` ocvç̀ aaê è kq�ml t ` o�coe_p�[ k_�[ _s[ k^` _�j ` _ê [ h�ej [ cekcÀ

T
T` ^dkl hl cv�R̀ [ _ek` pp�L` s` hp�¯TRLp°�ê�@�p̂ [ h̀ �r p̀ _�ql �[ pp̀ pp�qd` �j [ qr oeqv�l a�[ �q̀ ^dkl hl cvÃ�o[ kcekc
aol j �] [ pê �ò p̀ [ ô d�¯TRL��°�ql �ar hhçp̂ [ h̀ �_` mhl vj ` kq�¯TRL�� °À

T` pq] ` _p�ê�Bl kqol hh̀ _�` kseol kj ` kqp�al o�q̀ pqekc�[ k_�ò aekekc�_` ` m�q̀ ^d�pl hr qel kp�] ` al ò �h[ oc` çp̂ [ h̀
_` mhl vj ` kqÃ�r p̀ _�ek�pj [ oq�^eqè pÃ�ò k` t [ ] h̀ �` k` ocvÃ�[ k_�_eceq[ h�ekao[ pqor ^qr ò À

T` ^d�To[ kpà o�Oaaê ` �¯TTO°�ê�Ukes` opeqv� l o�ekpqeqr qel k[ h� l aaê ` p�qd[ q�a[ ^eheq[ q̀ �qd` �^l j j ` ô e[ hex[ qel k
l a�ò p̀ [ ô d�_ep̂ l s` oè p�[ k_�m[ q̀ kqpÀ

V
V` kqr ò �Ar eh_ekc�ê�Td` �mol ^` pp�l a�pvpq̀ j [ qê [ hhv�_` s` hl mekc�_` ` m�q̀ ^d�pq[ oqr mp�qdol r cd�pqor ^qr ò _
mol co[ j pÃ�ek^hr _ekc�ek^r ] [ ql opÃ�[ ^^` h̀ o[ ql opÃ�[ k_�^l oml o[ q̀ �s` kqr ò �[ oj pÀ

V` kqr ò �C` ] q�ê�@�al oj �l a�kl kç_ehr qes` �aek[ k^ekc�qd[ q�[ hhl t p�pq[ oqr mp�ql �o[ ep̀ �^[ meq[ h�t eqdl r q�cesekc
r m�` nr eqvÃ�l aq̀ k�r p̀ _�[ hl kcpe_` �s` kqr ò �^[ meq[ hÀ

Z
Zt eqq̀ oel kê � M` j ] o[ k` � T` ^dkl hl cv� ê� @� qvm̀ � l a� j ` j ] o[ k` � _` peck` _� al o� ek_r pqoe[ h� t [ pq̀ t [ q̀ o
qò [ qj ` kqÃ�^[ m[ ] h̀ �l a�ò m̀ hhekc�^l kq[ j ek[ kqp�pr ^d�[ p�l ehp�[ k_�mol q̀ ekpÀ

� �




