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È ` _] [ ^g�d[ p�] ` ` k�l s` ot d` hj ekchv�ml peqes` À�W` �t ehhÃ�dl t ` s` oÃ�k` ` _�ql �[ _fr pq�` um̀ ^q[ qel kp�ekq̀ ok[ hhvÃ�[ p�hl kc` o�^l j j eqj ` kqp�t ehh�ò _r ^` �qd` �kr j ] ` o�l a
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t [ vpÀÕ
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ò pml kp̀ p�[ ] l r q�pj [ hh�^d[ kc` p�qdol r cdl r q�qd` �co[ kqÃ�` ÀcÀ�t d` k�t ` �[ pg` _�ql �ò mr oml p̀ �pl j `
ò _r k_[ kq�qo[ s` h�s` kr ` �] r _c` q�ql t [ o_p�j l ò �p̀ ppel kpÀ�H[ sekc�qd` �l mml oqr keqv�ql �qoe[ h�[ �mol f̀ ^q�t [ p
ek^ò _e] hv�] ` k` aê e[ h�[ k_�d[ p�mr pd` _�l r o�l oc[ kep[ qel k[ h�h̀ [ okekc�l k�j [ ppes` hvÀ�W` �[ ò �ek^ò _e] hv
co[ q̀ ar h�al o�qd` �l mml oqr keqvÆØ

T` pqej l ke[ hp� � �� � �Ij m[ ^q�R̀ ml oq
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Iks` pqj ` kqp
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Y�
��
��

��
��
�°

Y�
� Ē
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Smlqhecdq�Fo[kqÂ

Sml qhecdq�Fo[ kq�ç�L` [ okekc
Ooc[ kep[ qel kÂ�A[ o[ g[ �Bl j j r keqv�@ppl ^e[ qel k
@j l r kqÂ�ù� � Ã� � � � r̄ kò pqoê q̀ _°
Tl q[ h�¨ �m̀ l mh̀ �ej m[ ^q̀ _Â�� � �

Lecdq] r h] Ûp�r kò pqoê q̀ _�co[ kq�d[ p�` k[ ] h̀ _�A[ o[ g[ �ql �] r eh_�l k�qd` �al r k_[ qel kp�h[ e_�ek�mò sel r p�v` [ op�[ k_�_` hes` o
cò [ q̀ o�ej m[ ^qÀ�D[ ohè o�pr mml oq�d` hm̀ _�qd` �l oc[ kep[ qel k�j l s` �ekql �[ �h[ oc` oÃ�j l ò �pr eq[ ] h̀ �pm[ ^` Ä�qdep�v` [ oÛp�ar k_ekc
pr pq[ ek` _�qd[ q�pm[ ^` �[ k_�eks` pq̀ _�ek�` pp̀ kqe[ h�` nr emj ` kq�[ k_�ekao[ pqor ^qr ò Ã�cesekc�A[ o[ g[ �qd` �pq[ ] eheqv�ql �pqò kcqd` k
eqp�t l og�[ k_�ò [ ^d�j l ò �r k_` op̀ os` _�vl r kc�m̀ l mh̀ À

Os` o�qd` �v` [ oÃ�� � � �^deh_ò k�[ k_�vl r kc�m̀ l mh̀ �[ c` _�� ê� � �t ` ò �pr mml oq̀ _À�A[ o[ g[ �mol se_` _�kek` �dl r op�l a�[ ^[ _` j ê
pr mml oq�m̀ o�t ` ` g�l s` o�� � �t ` ` gpÃ�l aà oekc�al ^r p̀ _�qr eqel k�ek�DkchepdÃ�M[ qdpÃ�[ k_�S^è k^` �ql �� � �h̀ [ ok` op�t ` ` ghvÀ
L` ppl kp�t ` ò �_[ q[ çekal oj ` _�[ k_�_` hes` ò _�] v�qo[ ek` _�hl ^[ h�qr ql opÃ�j [ kv�l a�t dl j �[ ò �al oj ` o�A[ o[ g[ �pqr _` kqp
qd` j p̀ hs` pÃ�pr mml oq̀ _�] v�nr [ heaè _�q̀ [ ^d` opÀ
�

P[c`���

A[ o[ g[ �Bl j j r keqv
@ppl ^e[ qel k

Smlqhecdq��Fo[kqp������Ijm[^q�R`mloq



Sml qhecdq�Fo[ kqÂ

Sml qhecdq�Fo[ kq�ç�Sj [ hh�co[ kqp
Ooc[ kep[ qel kÂ�Yl r kc�K¦ B�ê�Sr mmh̀ j ` kq[ ov�S^dl l hp�
@j l r kqÂ�ù� � Ã� � � � ṑ pqoê q̀ _°
Tl q[ h�¨ �m̀ l mh̀ �ej m[ ^q̀ _Â�� � �

Td` �Lecdq] r h] �Tor pqÛp�al hhl t çl k�ar k_ekc�al o�Yl r kc�K¦ BÛp�Sr mmh̀ j ` kq[ ov�S^dl l hp�Fo[ kq�Pol co[ j j ` �` k[ ] h̀ _
` ecdq�pj [ hh�pr mmh̀ j ` kq[ ov�p̂ dl l hp� [̄ hh�t eqd�[ k�[ kkr [ h�qr okl s` o�r k_` o�ù� � Ã� � � °�ql �^l kqekr ` �mol se_ekc�seq[ h
` _r ^[ qel k[ h�[ k_�^r hqr o[ h�pr mml oq�al o�hl ^[ h�^deh_ò k�[ k_�vl r kc�m̀ l mh̀ À�Os` o�qd` �v` [ oÃ�� � � �^deh_ò k�[ k_�vl r kc
m̀ l mh̀ �t ` ò �_eò ^qhv�pr mml oq̀ _�qdol r cd�[ �j eu�l a�h[ kcr [ c` �h̀ [ okekcÃ�^l ò �[ ^[ _` j ê �pr ] f̀ ^qpÃ�^r hqr o[ h�` _r ^[ qel kÃ
pml oqpÃ�[ oqpÃ�[ k_�t e_` o�a[ j ehv�` kc[ c` j ` kqÀ

Td` �co[ kq�[ hhl t ` _�Yl r kc�K¦ B�ql �_epqoe] r q̀ �` pp̀ kqe[ h�ar k_ekc�al o�pq[ aaekcÃ�ò kqÃ�ò pl r ô ` pÃ�[ k_�` nr emj ` kqÃ�t deh̀
[ hpl �l aà oekc�qo[ ekekc�[ k_�cr e_[ k^` �ql �pqò kcqd` k�` [ ^d�p̂ dl l hÛp�hl kcçq̀ oj �pr pq[ ek[ ] eheqvÀ�

Tdep�^l j ] ek[ qel k�l a�mo[ ^qê [ h�eks` pqj ` kq�[ k_�^[ m[ ^eqv�] r eh_ekc�d[ p�d` hm̀ _�` kpr ò �qd[ q�K` kpekcql k�[ k_�Bd` hp̀ [ Ûp
_es` op̀ �pr mmh̀ j ` kq[ ov�p̂ dl l hp�^[ k�^l kqekr ` �ql �mol se_` �decdçnr [ heqv�h̀ [ okekcÃ�mol j l q̀ �^r hqr o[ h�d` oeq[ c` Ã�[ k_
pr mml oq�vl r kc�m̀ l mh̀ Ûp�^l kae_` k^` Ã�t ` hh] ` ekcÃ�[ k_�p̀ kp̀ �l a�] ` hl kcekcÀ

Yl r kc�K¦ B�Sr mmh̀ j ` kq[ ov
S^dl l hp

P[ c` �� �

Sml qhecdq��Fo[ kqp� � �� � �Ij m[ ^q�R̀ ml oq



Sml qhecdq�Fo[ kq�ç�Fò ` khecdq�Pol f` ^q
Ooc[ kep[ qel kÂ�Om̀ k�Um�Mr pê
@j l r kqÂ�ù� � Ã� � �
Tl q[ h�¨ �m̀ l mh̀ �ej m[ ^q̀ _Â�� �

Lecdq] r h] �pr mml oq̀ _�Om̀ k�Um�Mr pê �ql �_` hes` o�qd` �N[ qel k[ h�Om̀ k�Yl r qd�Oô d` pqo[ �¯NOYO°Ã�cesekc�vl r kc�_ep[ ] h̀ _
j r pê e[ kp�pm[ ^` �ql �_` s` hl m�qd` eo�pgehhpÃ�m̀ oal oj �t eqd�^l kae_` k^` Ã�[ k_�col t �[ p�h̀ [ _` opÀ�@̂ol pp�� � �ò cel k[ h
ò d` [ op[ hpÃ�l k` çql çl k` �qr eqel kÃ�[ k_�hl ^[ h�m̀ oal oj [ k^` pÃ�j r pê e[ kp�` umhl ò _�j r pê �ek�[ �pr mml oqes` �[ k_�ar k
` kseol kj ` kqÀ

Td` �v` [ o�à [ qr ò _�[ �� ç_[ v�ò pe_` kqe[ h�[ k_�al r o�k[ qel k[ h�^l k^` oqp�ek�Ll k_l kÃ�Aoepql hÃ�Aeoj ekcd[ j �[ k_�Al r ok` j l r qdÃ
t d` ò �� � �j r pê e[ kp�m̀ oal oj ` _�ql �pq[ k_ekc�l s[ qel kp�[ k_�mò j è ò _�qdò ` �k` t �t l ogp�t eqd�mol à ppel k[ h�^l j ml p̀ opÀ�

Mr pê e[ kp�[ hpl �ql l g�m[ oq�ek�^[ ò ` o�_` s` hl mj ` kqÃ�pl ^e[ h�` s` kqpÃ�[ k_�� � �vl r qd�sl ê ` �[ ^qeseqè pÃ�ekahr ` k^ekc�] l qd�qd`
mol co[ j j ` �[ k_�qd` �t e_` o�p̀ ^ql oÀ�M[ kv�mol cò pp̀ _�ql �l mml oqr keqè p�] ` vl k_�NOYOÃ�ek^hr _ekc�ASOÛp�Svj mdl kv
aol j �S^o[ q̂ d�[ k_�LSO�P[ qdt [ vpÀ�El oqv�m̀ o�^` kq�l a�m[ oqê em[ kqp�t ` ò �aol j �qd` �Fhl ] [ h�M[ fl oeqvÃ�[ k_�j [ kv�_` p̂ oe] ` _
qd` eo�v` [ o�[ p�×heà ç̂ d[ kcekcÀØ�

Sml qhecdq��Fo[ kqp� � �� � �Ij m[ ^q�R̀ ml oq

Sml qhecdq�Fo[ kqÂ
Om̀ k�Um
Mr pê �

P[ c` �� �



Ij m[ ^q���
Iks` pqj ` kqp

P[ c` �� �

W` �ekqol _r ^` _�[ �k` t
[ mmol [ ^d�ql �r k_` opq[ k_�qd`
hl kcçq̀ oj �ej m[ ^q�[ k_�ò s` kr `
c` k` o[ q̀ _�] v�l r o�eks` pqj ` kq
ml oqal hel

Ij m[ ^q�Iks` pqj ` kqp� � �� � �Ij m[ ^q�R̀ ml oq



P[ c` �� �

Ij m[ ^q�Iks` pqj ` kqpÂ

Td` �Eeopq�Seu�Ỳ [ op

Ij m[ ^q�Iks` pqj ` kqp� � �� � �Ij m[ ^q�R̀ ml oq

Ik�hek` �t eqd�l r o�co[ kqçj [ gekc�pqo[ q̀ cvÃ�t ` �[ hpl �q[ g` �[ �ml oqal hel �sè t �l a�l r o�eks` pqj ` kqpÀ�Sl j `
^l j m[ kè p�_` hes` o�_` ` m�[ k_�h[ pqekc�ej m[ ^qÃ�t deh̀ �l qd` op�ql r ^d�m̀ l mh̀ Ûp�hes` p�ek�hecdq̀ o�] r q�pqehh
j ` [ kekcar h�t [ vpÀ�Wd[ q�pq[ k_p�l r q�ep�qd` �l s` o[ hh�p̂ [ h̀ Â�j l ò �qd[ k�� � � Ã� � � �m̀ l mh̀ �ò [ ^d` _�ek�� � � � À�

Tl q[ h�eks` pq̀ _Â�
ù� � � Ã� � �

� � �Bl j m[ kè p� � �Iks` pqj ` kqp � � � Ã� � � �
m̀ l mh̀ �ò [ ^d` _



Al l pqekc�P[ oqk` opÛ�Sgehhp���
Pol �Al kl �Sr mml oq

P[ c` �� �

Or o�mol �] l kl �mol co[ j j `
^l kk` ^q̀ _�m[ oqk` op�t eqd
` um̀ oq�pr mml oq�ek�ar k_o[ epekcÃ
ej m[ ^q�` s[ hr [ qel kÃ�[ k_�_[ q[
[ k[ hvpep�ql �pqò kcqd` k�qd` eo
t l og�] ` vl k_�co[ kq�ar k_ekc

Pol �Al kl �Sr mml oq� � �� � �Ij m[ ^q�R̀ ml oq



P[ c` �� �

Pol �Al kl �Sr mml oqÂ
� � � � � � � � �

Tdep�v` [ oÃ�t ` �l aà ò _�ar k_o[ epekc�[ k_�ej m[ ^q�j ` [ pr ò j ` kq�pr mml oq�ql �l r o�^d[ oeqv�m[ oqk` op�qdol r cd�qt l �` um̀ oè k^` _
^l kpr hq[ kqpÃ�J[ j e�Ceul k�[ k_�Rr qd�Sl o] vÀ�

Tl �j [ g` �qd` �j l pq�l a�qd` �` um̀ oqep̀ �l a�qd` �@k[ hvpep�Fol r m�q̀ [ j Ã�t ` �[ hpl �mol se_` _�_[ q[ �[ k_�[ k[ hvpep�pr mml oq�ql �l r o
ej m[ ^q�eks` pqj ` kqpÀ

@k[ hvpep�Fol r m���D[ pvP` [ pvÂ�Td` �@k[ hvpep�Fol r m�q̀ [ j �t l og` _�t eqd�D[ pvP` [ pv�ql �ò aek` �[ �^l pqç] ` k` aeq�j l _` h�al o
hl ^[ h�[ r qdl oeqè pÃ�pqò kcqd` kekc�qd` �[ mmÛp�` se_` k^` �] [ p̀ �] v�_` s` hl mekc�p̀ kpeqeseqv�[ k[ hvpepÃ�ekal oj ekc�^l kà ò k^`
mò p̀ kq[ qel kpÃ�[ k_�d` hmekc�ml peqel k�D[ pvP` [ pv�[ p�[ �pqo[ q̀ cê Ã�^l pqç̀ aà ^qes` �ql l h�ql �ej mol s` �` [ ohv�v` [ op�l r q̂ l j ` p
[ k_�ò _r ^` �oepekc�Sm̀ ^e[ h�D_r ^[ qel k�N` ` _p�¯SDN°�mò ppr ò pÀ������

Er k_o[ epekc�pr mml oqÂ�Ik�� � � � Ã�Rr qd�Sl o] v�_` hes` ò _�qt l �ar k_o[ epekc�t ` ] ek[ op�[ k_�mol se_` _�q[ ehl ò _�l k` çql çl k`
j ` kql oekc�ql �Lecdq] r h] �m[ oqk` opÃ�d` hmekc�l oc[ kep[ qel kp�pqò kcqd` k�qd` eo�pgehhp�[ ^ol pp�decdçs[ hr ` �ar k_o[ epekcÃ�mr ] hê
[ k_�^l j j r keqv�cesekcÃ�h̀ c[ ^v�_` s` hl mj ` kqÃ�[ k_�mo[ ^qê [ h�ar k_o[ epekc�pvpq̀ j pÀ�Tdep�] r ehq�^l kae_` k^` Ã�ej mol s` _
[ mmhê [ qel kpÃ�[ k_�pr mml oq̀ _�m[ oqk` op�ql �col t �[ k_�_es` opeav�qd` eo�ek^l j ` À�h

Ij m[ ^q�j ` [ pr ò j ` kqÂ�Ik�� � � � Ã�J[ j e�Ceul k�_` hes` ò _�[ �mol co[ j j ` �l a�` s[ hr [ qel k�pr mml oq�al o�Lecdq] r h] �[ k_
Fò ` khecdq�m[ oqk` opÃ�ek^hr _ekc�t ` ] ek[ op�l k�ÙTd` l ov�l a�Bd[ kc` Û�[ k_�ÙBò [ qes` �Ds[ hr [ qel k�M` qdl _pÛÃ�[ �mo[ ^qê [ h
t l ogpdl m�l k�^ò [ qekc�l k` çm[ c` �ej m[ ^q�ò ml oqpÃ�[ k_�q[ ehl ò _�l k` çql çl k` �pr mml oq�al o�p̀ s` k�l oc[ kep[ qel kpÀ�@̂ol pp
qd` p̀ �p̀ ppel kpÃ�m[ oqk` op�pqò kcqd` k` _�qd` eo�ej m[ ^q�ao[ j ` t l ogpÃ�ej mol s` _�_[ q[ �^l hh̀ ^qel k�[ k_�à ` _] [ ^g�ql l hpÃ
[ k_�_` s` hl m̀ _�^h̀ [ ò o�t [ vp�ql �^l j j r kê [ q̀ �qd` eo�l r q̂ l j ` pÀ�

������

Pol �Al kl �Sr mml oq� � �� � �Ij m[ ^q�R̀ ml oq



Or o�R̀ ml oqekc�Eo[ j ` t l og

P[ c` �� �

M` qdl _l hl cv

Sq[ oqekc�EY�� � � � �� � � � Ã�l r o�j ` qdl _l hl cv�d[ p�pdeaq̀ _Â�t ` �kl t
ò ml oq�l khv�l k�co[ kqp�qd[ q�^l k^hr _` _�t eqdek�qd` �aek[ k^e[ h�v` [ oÀ
Tdep�[ hhl t p�r p�ql �` s[ hr [ q̀ �ej m[ ^q�j l ò �mol j mqhv�[ k_�[ _[ mq�l r o
pqo[ q̀ cè p�ek�ò [ h�qej ` Ã�t eqdl r q�^l j mol j epekc�qd` �nr [ heqv�l o
ò he[ ] eheqv�l a�l r o�_[ q[ À

Td` �^r oò kq�ò ml oq�ek^hr _` p�co[ kqp�qd[ q�` k_` _�t eqdek�qd`
aek[ k^e[ h�v` [ oÃ�ò c[ o_h̀ pp�l a�t d` k�qd` v�t ` ò �l oecek[ hhv�[ t [ o_` _À
Tdep�` k[ ] h̀ p�r p�ql �] ` qq̀ o�^[ mqr ò �^l j mh̀ q̀ _�l r q̂ l j ` pÃ�h̀ [ _ekc
ql �j l ò �ò h̀ s[ kq�ekpecdqp�[ k_�[ ^qel k[ ] h̀ �h̀ [ okekcÀ

Ml keql oekc�¦ �Ds[ hr [ qel k
Tdep�v` [ oÛp�ej m[ ^q�ò ml oq�_o[ t p�moej [ oehv�l k�_[ q[ �pr ] j eqq̀ _
qdol r cd�qd` �Ml keql oekc�[ k_�Ds[ hr [ qel k�al oj �ekqol _r ^` _�ek�� � � � Ã
t dê d�qd` �s[ pq�j [ fl oeqv�l a�m[ oqk` op�r p̀ _�ek�qd` �h[ pq�aek[ k^e[ h
v` [ oÀ�Td` �al oj �d[ p�d` hm̀ _�] oekc�cò [ q̀ o�^l kpepq̀ k^v�ql �qd`
ekal oj [ qel k�t ` �^l hh̀ ^qÃ�j [ gekc�eq�` [ pè o�ql �r k_` opq[ k_�t dl �t [ p
ò [ ^d` _�[ k_�t d[ q�pr mml oq�t [ p�_` hes` ò _À�
Okhv�qt l �l a�qd` �� � �m[ oqk` op�^l kqekr ` _�ql �ò ml oq�qdol r cd�qd` eo
l t k�` uepqekc�pvpq̀ j pÀ�Wd` ò �ml ppe] h̀ Ã�t ` �[ heck` _�qdep
ekal oj [ qel k�ql �` kpr ò �[ �^l kpepq̀ kq�[ k_�^l j m[ o[ ] h̀ �mê qr ò
[ ^ol pp�qd` �ar hh�ò ml oqÀ

C[ q[ �@k[ hvpep

C[ q[ �Ikq̀ coeqv�¦ �Bl kpe_` o[ qel kp�

Ik�mò m[ oekc�qdep�Ij m[ ^q�R̀ ml oqÃ�t ` �j [ _` �qd` �al hhl t ekc
j ` qdl _l hl cê [ h�_` ^epel kpÂ�

A` k` aê e[ ov�Ij m[ ^q�Nr j ] ` opÂ�Tdep�v` [ oÛp�ò ml oq�ek^hr _` p�_[ q[
aol j �] l qd�ò pqoê q̀ _�[ k_�r kò pqoê q̀ _�co[ kqpÀ�El o�qd` �� �
ò pqoê q̀ _�co[ kqpÃ�] ` k` aê e[ ov�kr j ] ` op�ò ah̀ ^q�qd` �ek_ese_r [ hp
_eò ^qhv�pr mml oq̀ _�qdol r cd�qd` �ar k_` _�[ ^qeseqè pÃ�` û hr _ekc�pq[ aa
[ k_�sl hr kq̀ ` op�t dl �j [ v�d[ s` �] ` k` aeq̀ _�ek_eò ^qhvÀ�El o�qd`
p̀ s` k�r kò pqoê q̀ _�co[ kqpÃ�aecr ò p�ò ah̀ ^q�` [ ^d�l oc[ kep[ qel kÛp
l s` o[ hh�ò [ ^d�[ k_�ej m[ ^q�_r oekc�qd` �co[ kq�m̀ oel _À

Mr hqeçỲ [ o�Fo[ kqpÂ�Tdep�ò ml oq�ek^hr _` p�l khv�qd` �ar k_ekc�[ k_
ej m[ ^q�[ hhl ^[ q̀ _�al o�qd` �h[ pq�v` [ o�aol j �j r hqeçv` [ o�co[ kqpÀ�D[ ^d
v` [ oÃ�co[ kq̀ ` p�pd[ ò �ekq̀ oej �r m_[ q̀ p�pl �t ` �^[ k�qo[ ^g�mol cò pp
[ k_�j ` [ pr ò �ej m[ ^q�l s` o�qej ` À�Nl t �ek�eqp�qdeo_�v` [ o�l a�ek^hr _ekc
j r hqeçv` [ o�co[ kqpÃ�Lecdq] r h] �Tor pq�d[ p�^l kqekr ` _�ql �` um[ k_�qdep
[ mmol [ ^dÃ�j [ gekc�hl kc` oçq̀ oj �m[ oqk` opdemp�[ �g` v�m[ oq�l a�l r o
pqo[ q̀ cv�ql �pr mml oq�_` ` m̀ oÃ�j l ò �pr pq[ ek[ ] h̀ �^d[ kc` À

CDI�C` j l co[ mdê pÂ�Td` �_es` opeqvÃ�` nr eqv�[ k_�ek^hr pel k�¯CDI°
aecr ò p�ek�qdep�ò ml oq�^l j ` �aol j �ekal oj [ qel k�pd[ ò _�_eò ^qhv�] v
al r k_` op�[ k_�l oc[ kep[ qel k[ h�h̀ [ _` opÀ�Td` �_[ q[ �^l s` op�l khv�l r o
[ ^qes` �m[ oqk` op�t dl �^r oò kqhv�d[ s` �co[ kqp�t eqd�r pÃ�ek^hr _ekc
qdl p̀ �pr mml oq̀ _�qdol r cd�ekq̀ co[ qel k�^d[ hh̀ kc` �co[ kqpÀ

R̀ ml oqekc�Eo[ j ` t l og� � �� � �Ij m[ ^q�R̀ ml oq
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