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Iò k` �Jepr k�Sl dkÃ�MSWÃ�LSW
Du` ^r qes` �Ceò ^ql o

Sr kcd` ` �Sl dk
Pò pe_` kq�l a�qd` �Al [ o_

W` ĥ l j ` Ã�[ k_�qd[ kg�vl r �al o�fl ekekc�r p�ql �^` h̀ ] o[ q̀ �
H[ kr h�E[ j ehv�@hhe[ k^` Ûp�� � k_�@kkr [ h�A` k` aeq�Cekk` oÆ

Tl kecdqÃ�t ` �^l j ` �ql c` qd` o�kl q�l khv�ql �^l j j ` j l o[ q̀ �qdep�pm̀ ^e[ h
l ^^[ pel k�] r q�[ hpl �ql �dl kl o�qd` �^l hh̀ ^qes` �ej m[ ^q�l a�qdl p̀ �t dl �] ` hè s` �ek
[ k_�pr mml oq�l r o�j eppel kÀ�Yl r o�mò p̀ k^` �d` ò �peckeaè p�[ �^l j j eqj ` kq�ql
pqò kcqd` kekc�l r o�^l j j r keqv�[ k_�r mheaqekc�qd` �hes` p�l a�pl �j [ kvÀ

@q�[ �qej ` �t d` k�r k^` oq[ ekqè p�[ k_�^d[ hh̀ kc` p�t ` ecd�d` [ sehv�l k�l r o
ej j eco[ kq�^l j j r keqvÃ�l r o�qd` j ` í Tdoesekc�Tl c` qd` oí ò pl k[ q̀ p�j l ò
qd[ k�` s` oÀ�Iq�ep�[ �ò j ek_` o�qd[ q�qdol r cd�r keqvÃ�^l j m[ ppel kÃ�[ k_�pd[ ò _
mr oml p̀ Ã�t ` �^[ k�] r eh_�] oe_c` p�[ k_�^ò [ q̀ �[ �ar qr ò �t d` ò �[ hh�j ` j ] ` op�l a
a[ j ehè p�^[ k�qdoes` À

Yl r o�c` k` ol peqv�ql kecdq�[ hhl t p�r p�ql �` um[ k_�seq[ h�mol co[ j pÃ�ò [ ^d�j l ò
ek_ese_r [ hpÃ�[ k_�_oes` �j ` [ kekcar h�^d[ kc` À�@�d` [ oqà hq�qd[ kg�vl r �ql �l r o
pml kpl opÃ�] l [ o_�j ` j ] ` opÃ�pq[ aaÃ�[ k_�sl hr kq̀ ` op�t dl p̀ �_` _ê [ qel k�d[ p
j [ _` �qdep�` s` kq�ml ppe] h̀ À�Yl r o�^l kqoe] r qel kp�[ ò �qd` �al r k_[ qel k�l a�l r o
pr ^^` ppÃ�[ k_�t ` �[ ò �_` ` mhv�co[ q̀ ar h�al o�vl r o�r kt [ s` oekc�pr mml oqÀ

L` qÛp�Tdoes` �Tl c` qd` o�[ k_�^l kqekr ` �j [ gekc�[ �_eaà ò k^` Æ
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W[ hcò ` kpÃ�qd` �ò ^emè kq�l a�qd` �� � � � �H[ kr h�Smeoeq�l a�Bl j j r keqv
@t [ o_Ã�d[ p�_` j l kpqo[ q̀ _�l r qpq[ k_ekc�_` _ê [ qel k�ql �p̀ osekc�H[ kr hÖp
^l j j r keqv�qdol r cd�eqp�^l j j eqj ` kq�ql �[ ^^` ppe] h̀ �d` [ hqd^[ ò Ã�^l j j r keqv
l r qò [ ^dÃ�[ k_�mdeh[ kqdol mê �ekeqe[ qes` pÀ�

Tdol r cd�ekeqe[ qes` p�pr ^d�[ p�dl pqekc�BOVICç�� �[ k_�ahr �s[ ^^ek[ qel k�^hekê p
[ q�H[ kr h�[ k_�pml kpl oekc�l r o�Hvl �È pqes[ h�¯Kl ò [ k�S` kel oÛp�C[ v°Ã
W[ hcò ` kp�d[ p�mh[ v` _�[ �seq[ h�ol h̀ �ek�` kpr oekc�[ ^^` pp�ql �` pp̀ kqe[ h
d` [ hqd^[ ò �p̀ osê ` p�al o�p̀ kel op�[ k_�ej j eco[ kq�a[ j ehè pÀ�

Td` eo�^l j j eqj ` kq�ql �^l j j r keqv�l r qò [ ^d�[ k_�t ` hhk` pp�` j ] l _è p�qd`
pmeoeq�l a�p̀ osê ` Ã�[ k_�t ` �[ ò �] ` vl k_�mol r _�ql �ò ^l ckex` �qd` j �[ p�[
s[ hr ` _�m[ oqk` o�ek�l r o�j eppel kÀ

W` �[ ò �co[ q̀ ar h�al o�W[ hcò ` kpÛ�m[ oqk` opdem�[ k_�qd` �h[ pqekc�ej m[ ^q�qd` v
^l kqekr ` �ql �j [ g` �ek�l r o�pd[ ò _�j eppel k�ql �r mheaq�[ k_�p̀ os` �l r o
^l j j r keqvÀ

H[ kr h�E[ j ehv�@hhe[ k^` �ep�mol r _�ql �ò ^l ckex` �W[ hcò ` kp�al o�eqp
r kt [ s` oekc�pr mml oq�[ k_�^l kqoe] r qel kp�ql t [ o_�] r eh_ekc�[ �d` [ hqdè oÃ
j l ò �^l kk` ^q̀ _�^l j j r keqv�t eqd�r pÀ
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H[ kr h�E[ j ehv�@hhe[ k^` �ep�mol r _�ql �mò p` kq�qdep�v` [ oÛp�L` c[ ^v�l a�B[ ò
@t [ o_�ql �MpÀ�Mvl kc�Hr e�Ehl ò pÀ�

Sek^` �] ` cekkekc�d` o�^[ ò cesekc�^[ ò ` o�[ q�H[ kr h�ek�� � � � Ã�MpÀ�Ehl ò p�d[ p
] ` ^l j ` �[ k�` u` j mh[ ov�Hl j ` �B[ ò �@e_` �ek�qd` �^[ ò cesekc�^l j j r keqvÀ
Kkl t k�al o�d` o�r kt [ s` oekc�^l j j eqj ` kq�ql �qd` �d` [ hqd�[ k_�t ` hhç] ` ekc�l a
d` o�dl j ` �^[ ò �^hè kqpÃ�pd` �^l kpepq̀ kqhv�cl ` p�[ ] l s` �[ k_�] ` vl k_�ql
mol se_` �` u^` mqel k[ h�^[ ò Ã�` [ okekc�l k` �l a�qd` �decd` pq�^hè kq�p[ qepa[ ^qel k
o[ qekcp�[ q�H[ kr hÀ�

MpÀ�Ehl ò pÛ�m[ ppel k�al o�d` hmekc�l qd` op�ep�` se_` kq�ek�d` o�mol [ ^qes`
[ mmol [ ^dÃ�aol j �` kpr oekc�d` o�^hè kqpÛ�kr qoeqel k[ h�k` ` _p�[ ò �j ` q�ql
[ ppepqekc�qd` j �t eqd�[ ^^` ppekc�^oeqê [ h�] ` k` aeqpÀ�R̀ ^l ckexekc�qd` �col t ekc
k` ` _�al o�pm̀ ^e[ hex` _�^[ ò �al o�l h_` o�[ _r hqp�t eqd�_` j ` kqe[ Ã�MpÀ�Ehl ò p�d[ p
[ hpl �q[ g` k�[ ^qel kp�ql �` _r ^[ q̀ �d` op̀ ha�ek�l o_` o�ql �_` hes` o�qd` �] ` pq
ml ppe] h̀ �^[ ò �al o�^hè kqp�t eqd�_` j ` kqe[ �[ k_�ò h[ q̀ _�^l k_eqel kpÀ�

H` o�] oecdq�[ k_�^l j m[ ppel k[ q̀ �m̀ opl k[ heqv�d[ p�j [ _` �[ �h[ pqekc�ej m[ ^qÃ
al pq̀ oekc�qor pq�[ k_�hl v[ hqv�[ j l kc�H[ kr hÛp�dl j ` �^[ ò �^hè kqp�[ k_�qd` eo
a[ j ehè pÀ�MpÀ�Ehl ò p�ep�[ �qor ` �[ _sl ^[ q̀ �al o�qd` �^[ ò cesekc�mol à ppel kÃ�[ k_
d` o�l r qpq[ k_ekc�_` _ê [ qel k�^l kqekr ` p�ql �ekpmeò �] l qd�d` o�^hè kqp�[ k_
m̀ ` opÀ�

Ph̀ [ p` �fl ek�r p�ek�^l kco[ qr h[ qekc�MpÀ�Mvl kc�Hr e�Ehl ò pÆ
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Kl ò [ k�P` oal oj ekc�@oqp�Ikpqeqr q̀ �l a�Bdê [ cl �¯KP@B°

Td` �Kl ò [ k�P` oal oj ekc�@oqp�Ikpqeqr q̀ �l a�Bdê [ cl �¯KP@B°�ep�[ �� � � ¯̂ °̄ � °�kl kmol aeq
[ oqp�l oc[ kex[ qel k�_` _ê [ q̀ _�ql �mò p̀ osekcÃ�mol j l qekcÃ�[ k_�_` s` hl mekc�Kl ò [ k
qo[ _eqel k[ h�m̀ oal oj ekc�[ oqpÀ�KP@B�ep�[ ] h̀ �ql �` kpr ò �[ r qd` kqê Ã�decdçnr [ heqv
m̀ oal oj [ k^` p�[ k_�ekpqor ^qel k�qdol r cd�eqp�pq[ aa�l a�mol à ppel k[ h�[ oqepqp�aol j
Sl r qd�Kl ò [ À�Ik�[ __eqel k�ql �v` [ oçol r k_�^h[ pp̀ pÃ�KP@B�_` hes` op�[ mmol uej [ q̀ hv
� � �mò p̀ kq[ qel kp� ēk^hr _ekc�m̀ oal oj [ k^` pÃ�t l ogpdl mpÃ�[ k_�h̀ ^qr ò p°�ql
� � Ã� � � �m̀ l mh̀ �[ kkr [ hhv�ek�Bdê [ cl �[ k_�] ` vl k_À

Sek^` �qdep�m[ pq�v` [ oÃ�KP@BÛp�^l j j r keqv�d[ p�col t kÀ�Ik�^l hh[ ] l o[ qel k�t eqd
H[ kr h�E[ j ehv�@hhe[ k^` Ã�KP@B�t ehh�] ` cek�ql �dl h_�qo[ _eqel k[ h�Kl ò [ k�j r pê [ h�[ oqp
^h[ pp̀ p�l r q�l a�H[ kr hÛp�Bdê [ cl �l aaê ` �ek�@h] [ kv�P[ ogÀ�
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� À�@oeo[ kc�Fo[ ^`
@oeo[ kc�Fo[ ^` �ep�[ k�` kp̀ j ] h̀ �[ oo[ kc` j ` kq�qd[ q�] h̀ k_p�@oeo[ kcÃ�[ �] ` hl s` _�Kl ò [ k�al hg
pl kcÃ�t eqd�@j [ xekc�Fo[ ^` Ã�[ �t ` hhçgkl t k�@j ` oê [ k�dvj kÃ�m̀ oal oj ` _�l k�c[ v[ c` r j �[ k_
_[ ` c` r j À�Tdep�mè ^` �p̀ [ j h̀ pphv�ar p̀ p�D[ pq̀ ok�[ k_�W` pq̀ ok�j ` hl _è pÃ�decdhecdqekc�qd`
_` hê [ q̀ �mhr ^gekc�l a�qd` �c[ v[ c` r j �[ k_�qd` �_` ` mÃ�ò pl k[ kq�ql k` p�l a�qd` �_[ ` c` r j À�@p
qd` �j ` hl _è p�ekq̀ oqt ek` Ã�qd` v�pvj ] l hex` �r keqv�] ` vl k_�^r hqr o[ h�] l r k_[ oè pÃ�^l ks` vekc�[
j ` pp[ c` �l a�d[ oj l kv�[ k_�dl m̀ À�@oeo[ kc�Fo[ ^` �` um[ k_p�qd` �ml ppe] eheqè p�l a�qo[ _eqel k[ h
Kl ò [ k�j r pê �t deh̀ �l aà oekc�[ �j l sekcÃ�^ol ppç̂ r hqr o[ h�j r pê [ h�` um̀ oè k^` À
� À�Ehv�ql �qd` �Sgv
Ooecek[ hhv�^l j ml p̀ _�] v�H[ k�T[ ` çpl l Ã�qdep�mè ^` �t [ p�aeopq�ekqol _r ^` _�[ p�qd`
ekpqor j ` kq[ h�Ehv�ql �qd` �Sgv�l k�qd` �� � � � �[ h] r j �] v�qd` �Kl ò [ k�qo[ _eqel k[ h�j r pê �col r m
Nl hçIçT` l À�Os` o�qd` �v` [ opÃ�eqp�ml t ` oar h�[ k_�` sl ^[ qes` �j ` hl _v�d[ p�^l kqekr ` _�ql
ò pl k[ q̀ Ã�` [ okekc�[ �h[ pqekc�mh[ ^` �ek�k[ qel k[ h�^` ò j l kè pÃ�ek^hr _ekc�M` j l oe[ h�C[ vÃ
Ukeaê [ qel k�^l k^` oqpÃ�[ k_�pq[ q̀ �` s` kqpÀ�Mr ^d�heg` �qd` �cò [ q�m[ qoel qê �[ kqd` j p�l a�qd`
m[ pqÃ�eq�d[ p�] ` ^l j ` �[ �j r pê [ h�` j ] h̀ j �l a�ò j ` j ] o[ k^` Ã�r keqvÃ�[ k_�k[ qel k[ h�moe_` À
� À�P[ kcr q
S[ kcj l �P[ kcr q�ep�[ �Kl ò [ k�_or j j ekc�[ k_�_[ k^` �mè ^` À�@hl kc�t eqd�al r o�^l ò
m̀ ô r ppel k�ekpqor j ` kqpÃ�qdep�_[ k^` �à [ qr ò p�qd` �p[ kcj l � p̄mekkekc�oe] ] l k�d[ q°À�Wdeh̀
qd` �m̀ oal oj ` op�kej ] hv�t ` [ s` �qdol r cd�s[ oel r p�al oj [ qel kpÃ�qd` �ahr e_�j l s` j ` kqp�l a�qd`
oe] ] l k�mol se_` �[ �] ò [ qdq[ gekc�sepr [ h�_epmh[ vÀ
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