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p̀ ppel k�[ mmol s` _�co[ kqp�al o�l s` o�� � �hl ^[ h�[ k_�ò cel k[ h�l oc[ kex[ qel kpÀ�Ik
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Lepq̀ k�ql �eq�l k�l r o�S` ^l k_�Tdl r cdqp�Pl _^[ pq�] v
p̂ [ kkekc�qd` �QR�^l _` �] ` hl t �l o�hepq̀ kekc�se[ �Sml qeav
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o[ k_l j �a[ ^qp�l a�heà �l k�[ �Tdr op_[ v�kecdqÆ�Ia�vl r �t [ kq
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[ �ml hhek[ ql oçaoè k_hv�c[ o_` k�t eqd�k[ qes` �ahl t ` op�ql �pr mml oq�hl ^[ h�t eh_heà À�
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D_r ^[ q̀ �¦ �@_sl ^[ q̀ Â�W[ q̂ d�[ k�` kseol kj ` kq[ h�_l ^r j ` kq[ ovÃ�^[ ĥ r h[ q̀ �vl r o
^[ o] l k�al l qmoekqÃ�h̀ [ ok�[ ] l r q�[ �k` t �` kseol kj ` kq[ h�eppr ` Ã�[ k_�pd[ ò �t d[ q�vl r
h̀ [ ok�t eqd�l qd` opÀ�
T̀ pq�vl r op̀ ha�t eqd�[ k�D[ oqd�C[ v�nr exÂ�
dqqmpÂ��t t t À̀ [ oqd_[ vÀl oc�` [ oqdç_[ vçnr exx` p�
R̀ k` t [ ] h̀ �Dk` ocvÃ�R̀ c` k` o[ qes` �@coê r hqr ò Ã�Bhej [ q̀ �Bd[ kc` Ã�
Sr pq[ ek[ ] h̀ �E[ pdel kÃ�Dkseol kj ` kq[ h�Jr pqê ` Ã�Bh̀ [ k�Dk` ocvÀ�
�
Po[ v` oÂ�Ll o_Ã�co[ kq�r p�qd` �t ep_l j �ql �^[ ò �al o�qd` �` [ oqdÀ�H` hm�r p�ql �[ ^q�kl t �al o�qd`
cl l _�l a�ar qr ò �c` k` o[ qel kp�[ k_�[ hh�vl r o�^ò [ qr ò p�[ p�t ` �] r eh_�[ �k` t �^ò [ qel kÃ
al r k_` _�l k�qd` �^l s` k[ kq�l a�ò h[ qel kpdemÀ�@j ` kÀ �



R` c r h[ o�SPY�Pol c o[ j j ek c �Sr k _[ v�S^d` _r h̀
Me__h̀ �S^dl l h�SPYÂ�� Â� � ç� Â� � mj �
Cekk ` oÂ�� Â� � ç� Â� � mj �¯@LL�SPY°
Hec d�S^dl l h�SPY�
� Â� � ç� Â� � mj
Yl r qd�Wl opdem�Nec dq�¯@LL�SPY°
� Â� � mj Â�NO�CINNDR

�6�H�F�R�Q�G���3�U�H�V���<�R�X�W�K�����6�3�<����

�

�� �� �� �	���U�9�I�U�U���� �� ���� �� �U���� �� �U���� �� ��
�� �� �� �	���U�:�I�U�U���� �� ���� �� �R�U�� �� �U���� ��
�� �� �� �	���U�6�7�I�U���� �� �U���� �� �U���� �� ��
�� �� �� �	���U�6�=�I�U���� �� �U������ �� ���U���� �	��
�� �� �� �	���U�7�;�I�U�� �� �� ���� �U���� �� �� �� �� �U���� �� ��

�$�S�U�L�O�������������' �D�W�H�V



�/ �L�I�H���7�R�J�H�W�K�H�U���L�Q���0 �D�U�F�K����������

Leà �[ q�S` ^l k_�Pò p�ek�M[ ô d�t [ p�aehh̀ _�t eqd�j ` [ kekcar h�j l j ` kqp�l a�p̀ osê ` Ã�t l opdemÃ�[ k_�^l j j r keqvÀ�Eol j
qd` �E[ j ehv�S[ k_t ê d�Ds` kq�c[ qd` oekc�[ k_�Pò p] vq̀ oe[ k�Wl j ` k�^l j ekc�ql c` qd` o�al o�à hhl t pdemÃ�ql �ge_p
h̀ [ _ekc�qd` �^l kcò c[ qel k�ek�t l opdem�qdol r cd�J@M�[ k_�[ �ò ah̀ ^qes` �vl r qd�qoem�ql �qd` �@og[ kp[ p�Hl r p̀ �l a
Po[ v` o�h[ ] voekqdÃ�eq�t [ p�[ �j l kqd�oê d�t eqd�a[ eqd�ek�[ ^qel kÀ

�



P` [ ^` �[ k_�Pl ppe] eheqè pÃ�l r o�cr e_` �ql �` k_�l a�heà �[ k_�ar k` o[ h�mh[ kkekcÃ�d[ p�ò ^` kqhv�] ` ` k
r m_[ q̀ _�[ k_�ò moekq̀ _À�Or o�[ ej �ep�ql �mol se_` �d` hmar h�ò pl r ô ` p�pl �qd[ q�vl r �^[ k�mò m[ ò �vl r o
hl s` _�l k` p�t eqd�d` hmar h�ekal oj [ qel k�qd` v�t ehh�` s` kqr [ hhv�k` ` _À�Wd[ q̀ s` o�vl r o�[ c` Ã�pq[ c` Ã
[ k_�d` [ hqdÃ�d[ sekc�vl r o�[ aa[ eop�ek�l o_` o�ep�[ k�[ ^q�l a�hl s` �vl r �^[ k�mol se_` �vl r o�hl s` _�l k` pÀ
Yl r �^[ k�mê g�r m�qd` �k` t �P` [ ^` �[ k_�Pl ppe] eheqè p�] l l gh̀ q�[ q�qd` �^dr ô d�aol kq�_` pgÀ�Ia�vl r
t epd�ql �j ` ` q�t eqd�[ �m[ pql o�ql �×mò çmh[ kØ�vl r o�j ` j l oe[ h�p̀ osê ` Ã�^l kq[ ^q�R̀ sÀ�@hep[ �S` ^ò pq
al o�^l kpr hq[ qel k�[ k_�aehekc�vl r o�mò à ò k^` p�t eqd�qd` �^dr ô dÀ�

E[ ^ekc�coè aË�Bl j ` �ql �qd` �j l kqdhv�E[ eqd�[ k_�Foè a�^l j j r keqv�pr mml oq�col r m�al o
` k^l r o[ c` j ` kq�[ k_�hepq̀ kekcÀ�Iq�ep�[ �p[ à �mh[ ^` �ql �peq�[ k_�hepq̀ k�[ k_�[ �p[ à �mh[ ^`
ql �k[ j ` �vl r o�hl s` _�l k` Ã�ea�vl r �heg` À�W` �j ` ` q�qd` �qdeo_�Tr ` p_[ v�l a�qd` �j l kqd�ek
S` ^l k_�H[ hh�[ q�Nl l kÀ�Td` �k` uq�j ` ` qekc�t ehh�] ` �Tr ` p_[ vÃ�@moeh�� � À��Lr k^d�ep
[ s[ eh[ ] h̀ À�Ph̀ [ p̀ �h̀ q�r p�gkl t �l a�vl r o�mh[ kp�ql �[ qq̀ k_�] v�ò cepq̀ oekc�qdol r cd�qd`
l aaê ` �l o�[ q�a[ eqd[ k_coè aÀl ocÀ��Bl kq[ ^q�@hep[ �S` ^ò pq�l o�Bdoep�H` ooekc�al o�j l ò
ekal oj [ qel kÀ
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Wd[ q�ep�[ �Sq̀ md` k�Mekepq̀ oË
@ò �vl r �dr oqekcË�Ia�vl r �l o�pl j ` l k` �vl r �gkl t �ç�m̀ od[ mp�[ �aoè k_Ã�k` ecd] l oÃ�^l çt l og` o�l o�ò h[ qes` �ç�[ ò �cl ekc
qdol r cd�[ �_eaaê r hq�qej ` Ã�[ �Sq̀ md` k�Mekepq̀ o�j [ v�] ` �` u[ ^qhv�t d[ q�ep�k` ` _` _�ql �k[ sec[ q̀ �qd` �pl j ` qej ` p
qr o] r h̀ kq�t [ q̀ op�l a�heà À�Or o�Sq̀ md` k�Mekepq̀ op�mol se_` �Bdoepqe[ k�^[ ò �[ k_�pr mml oq�ql �d` hm�m̀ l mh̀ �qdol r cd�qd`
d[ o_�qej ` pÀ�M[ h̀ p�[ ò �j [ q̂ d` _�t eqd�j [ h̀ p�[ k_�à j [ h̀ p�t eqd�à j [ h̀ pÀ�Sq̀ md` k�Mekepq̀ op�hepq̀ k�t eqdl r q
fr _cj ` kqÀ�Td` v�^[ ò Ã�` k^l r o[ c` �[ k_�mol se_` �^l kae_` kqe[ hÃ�l k` çql çl k` Ã�` j l qel k[ h�[ k_�pmeoeqr [ h�pr mml oq�al o�[ p
hl kc�[ p�[ �m̀ opl k�k` ` _p�eqÃ�j ` ` qekc�t ` ` ghv�al o�[ ] l r q�[ k�dl r oÀ�@k_Ã�qd` vÛs` �ò ^` es` _�� � �dl r op�l a�pm̀ ^e[ hex` _
qo[ ekekc�ql �d` hm�qd` j �_l �eqÀIqÛp�aò ` Ã�[ k_�eqÛp�[ �ml t ` oar h�t [ v�al o�vl r �l o�pl j ` l k` �vl r �gkl t �ql �c` q�qd` �pr mml oq
qd[ q�ep�k` ` _` _À�@�Sq̀ md` k�Mekepq̀ o�t ehh�t [ hg�t eqd�vl r �` s` ov�pq̀ m�l a�qd` �t [ vÀ�Or o�Sq̀ md` k�Mekepq̀ op�[ ò �d` ò
ql �^[ ò Æ�Tl �ò ^` es` �j l ò �ekal oj [ qel k�[ ] l r q�Sq̀ md` k�MekepqovÃ�^l kq[ ^q�[ kv�l a�l r o�Sq̀ md` k�L` [ _` op�ç�t ` �t ehh�] `
d[ mmv�ql �q[ hg�t eqd�vl r À

Jl k�C[ sè p� �̄ � �°�� � � ç� � � � �
L[ r oè �Sqr ` [ oq� �̄ � �°�� � � ç� � � �
@hep[ �S` ^ò pqÃ�P[ pql o� �̄ � �°�� � � ç� � � �

K[ v�Bl j ] p� �̄ � �°�� � � ç� � � �
L[ r o[ �Bl l g �̄ � �°�� � � ç� � � �
B[ qdv�Bo[ pp� �̄ � �°�� � �ç� � � �

Cl �t ` �` kfl v�pj ehekc�[ q�aoè k_p�[ k_�j [ gekc�k` t �aoè k_p�l k�Sr k_[ v�j l okekcpË
Jl ek�l r o�ml l h�l a�r pd` op���cò ` q̀ op�l k�Sr k_[ v�j l okekcpÆ�Upd` op�d[ k_�l r q
] r hh̀ qekpÃ�ò ^` es` �qd` �l aà oekcÃ�[ k_�mê g�r m�aol j �qd` �m̀ t p�[ aq̀ o�t l opdemÀ
Fò ` q̀ op�p[ v�d` hhl �ql �qdl p̀ �[ ooesekc�aol j �t l opdem�[ k_�pl j ` qej ` p�d` hm�qd`
r pd` op�ò ^` es` �qd` �l aà oekcÀ�Ia�vl r �^[ k�p[ v�H` hhl �[ k_�d[ k_�l r q�[ �] r hh̀ qekÃ�vl r �^[ k
r pd` o�l o�cò ` qÀ�W` �k` ` _�vl r o�d` hm�pq[ aaekc�l r o�t l opdem�dl pmeq[ heqv�k` ` _pÀ�

Tl �^dl l p̀ �t dê d�_[ q̀ p�t l og�] ` pq�al o�vl r Ã�r p̀ �qd` �@hh�H[ k_p�S[ v�H` hhl �al oj �[ k_
p̀ h̀ ^q�vl r o�^dl ê ` �l a�_[ q̀ p�[ k_�t l opdem�p̀ osê ` À�Td` �Upd` o�B[ mq[ ek�al o�qdl p̀
_[ q̀ p�t ehh�^l kq[ ^q�vl r �t d` k�qd` �qej ` �ep�k` [ oÀ�Yl r Ûhh�d[ s` �ekpqor ^qel kp�mol se_` _�ql
vl r À�Up̀ �qd` �QR�^l _` Ã��l o�ea�vl r �mò à o�ql �] ` �l k�[ �hepq�ql �] ` �^[ hh̀ _�aol j �qej ` �ql
qej ` �[ p�k` ` _` _Ã�mh̀ [ p̀ �^l kq[ ^q�@hep[ �S` ^ò pq�l o�To[ ^v�M[ vÀ�
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P[ pql o
R̀ sÀ�CoÀ�A` kf[ j ek�DÀDÀ�K[ k`
@ppl ^e[ q̀ �P[ pql op
R̀ sÀ�@hep[ �S` ^ò pq
R̀ sÀ�Lek_v�Vl c[ _l
P[ oepd�@ppl ^e[ q̀ p
R̀ sÀ�Sq[ ^` v�H[ j j l kp
R̀ sÀ�CoÀ�Rl ] ` oq�Wehhe[ j pl k
Ceò ^ql o�l a�Mr pê �[ k_�qd` �@oqp
CoÀ�A` s[ k�K` [ qekc
@ppl ^e[ q̀ �Ceò ^ql o�l a�Mr pê �[ k_�qd` �@oqp
M` h[ kè �H[ kk[ �Dx` hh
Ceò ^ql o�l a�E[ j ehv�Mekepqov
Cl r c�A[ oo

W` �t l r h_�[ mmò ^e[ q̀ �vl r o�d` hm�ek�g` ` mekc�qd` �^dr ô d�l aaê ` �ekal oj ` _�t d` k�qd` ò �ep�[ �pê gk` pp�ek�vl r o�a[ j ehvÃ�t d` k
pl j ` l k` �ep�ek�qd` �dl pmeq[ hÃ�l o�[ �_` [ qd�d[ p�l ^^r oò _À�Ph̀ [ p̀ �[ hpl �g` ` m�r p�r m_[ q̀ _�l k�qd` �pê gk` pp�l o�^l k^` ok�pl �qd[ q
qd` �ekal oj [ qel k�t ` �d[ s` �l k�l r o�B[ ò �[ k_�Bl k^` ok�Lek` �ep�[ ^^r o[ q̀ À�M` j ] ` op�[ k_�aoè k_p�^[ k�^[ hh�qd` �B[ ò �[ k_
Bl k^` ok�Lek` Ã� �̄ � �°�� � � ç� � � � Ã�l k�t ` ` g_[ vp�ql �ò ^` es` �ekal oj [ qel k�[ ] l r q�mo[ v` o�^l k^` okp�ek�l r o�^dr ô d�a[ j ehvÀ�W` �t ehh
dl kl o�[ hh�ò nr ` pqp�al o�^l kae_` kqe[ heqvÃ�] r q�ek�l o_` o�al o�r p�ql �l aà o�m[ pql o[ h�^[ ò �t ` �k` ` _�ql �] ` �[ t [ ò �l a�vl r o�peqr [ qel kÀ�W`
[ hpl �t [ kq�ql �gkl t �[ ] l r q�qd` �fl vpÃ�[ ^^l j mhepdj ` kqp�[ k_�[ ^dè s` j ` kqp�l a�j ` j ] ` op�l a�qd` �^dr ô dÀ�Ph̀ [ p̀ �^[ hh�@hep[
S` ^ò pq�l o�To[ ^v�M[ v�ek�qd` �^dr ô d�l aaê ` �t eqd�ekal oj [ qel kÃ� �̄ � �°�� � � ç� � � � Ã�l o�` çj [ eh�[ hep[ p̀ ^ò pqª p̀ ^l k_mò phoÀl oc�l o
qo[ ^vj [ vª p̀ ^l k_mò phoÀl ocÀ�Td[ kgp�al o�vl r o�d` hmÆ

Sr k_[ v�Okhek` �Wl opdem�S` osê `
@s[ eh[ ] h̀ �] ` cekkekc�[ q�� � Â� � [ j �[ q�p` ^l k_mò phoÀl oc

Ceò ^ql o�l a�Yl r qd�Mekepqov
M[ ccè �Keô dk` o
@ppl ^e[ q̀ �Ceò ^ql o�l a�Yl r qd�Mekepqov
@h̀ u�Hl k` v^r qq
Ooc[ kepq
@_[ j �S[ s[ ^l l h
Ar pek` pp�@_j ekepqo[ ql o
@eh̀ ` k�Ml l ò
Ceò ^ql o�l a�Ph[ kk` _�Fesekc
M[ hek_[ �Keô dk` o
@_j ekepqo[ qes` �@ppl ^e[ q̀ p
K[ oek�Hl t x`
B[ ooè �Jl dkpl k
To[ ^v�M[ v

E[ ^eheqè p�M[ k[ c` o
Fr v�Hl t x`
El l _�S` osê ` �M[ k[ c` o
Aò k_[ �M[ fl op
Bdeh_�B[ ò �Bl l o_ek[ ql o
K[ oek�Hl t x`
Mr pê �@ppl ^e[ q̀
L[ r o[ �Cr kk[ c[ k
S` uql kp
Jr pqek�Bdoepq̀ kp̀ k
B[ hsek�W[ qgekp
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Hl pmeq[ hex` _� »̄Cep̂ d[ oc` _°�»Bh[ o[ �Vl qdÃ�»Ce[ k` �T[ eqÃ�»Jej �Hv_` kÃ�»H` kov�Aol t kÃ�»Lep[ �Rekc
W` �^` h̀ ] o[ q̀ �t eqd�@hhepl k�Mr k_vçW[ o_�[ k_�Z[ ^d�W[ o_�l k�qd` �] eoqd�l a�[ �pl k�H[ os` v�Kkl u�W[ o_�l k�� �� � À
Fo[ k_j l qd` o�ep�Lep[ �Mr k_v�[ k_�[ r kq�ep�K[ qè �Mr k_vÄ�Ohese[ �Eepd` o�l k�qd` �] eoqd�l a�[ �pl k�J` qq�Wep̀ k` o�l k
� �� � Ä�Meg` �[ k_�B[ ooè �Jl dkpl k�l k�qd` �] eoqd�l a�[ �co[ k_pl k�Lr g` �W[ o_�Pdehhemp�l k�� �� � À�P[ ò kqp�[ ò
R̀ s` ò k_p�M[ ccè �[ k_�S[ j �PdehhempÀ�@r kq�ep�Nl o[ �Jl dkpl k�[ k_�r k^h̀ �ep�B[ _` �Jl dkpl kÀ

Or o�pvj m[ qdv�cl ` p�ql �@kkep�HehhÃ�A` ^gv�E[ ool t �[ k_�C` ] ] è �Mê g` h�[ k_�a[ j ehv�l k�qd` �_` [ qd�dr p] [ k_�[ k_
r k^h̀ �Bd[ ohè �Hehh�l k�� �� � Ä�qd` �a[ j ehv�l a�Lek_[ �Bl c] ehh�t dl �_è _�l k�� �� Ä�qd` �Nemm̀ oÃ�T[ hm[ pÃ�Bl kpe_ek` �[ k_
F[ sec[ k�a[ j ehè p�l k�qd` �_` [ qd�l a�] ol qd` o�[ k_�r k^h̀ �N` eh�Fehh̀ pmè �l k�� �� � Ä�L[ r oè �Sqr ` [ oq�l k�qd` �_` [ qd�l a�d` o
] ol qd` o�J[ pl k�Sqr ` [ oqÄ�Sq[ ^` v�H[ j j l kp�l k�qd` �_` [ qd�l a�d` o�j l qd` o�F[ eh�A[ h_t ek�l k�� �� � Ä�Cl r c�@gek�ek�qd`
_` [ qd�l a�dep�j l qd` o�Aehhv` �@gek�l k�� �� � À�Hl t [ o_�Hl mgekp�ek�qd` �_` [ qd�l a�dep�] ol qd` o�Ml kqv�Hl mgekp�l k
� �� � À
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T[ vhl o�Cl r ch[ pÃ�pl k�l a�Sr p[ k�[ k_�K` sek�Cl r ch[ p�
�pq�LqÀ�J[ ^gpl k�Hr _gekpÃ�pl k�l a�J[ v�Hr _gekp�[ k_�A` ^gv�L[ q̂ d
� k_�LqÀ�Fò ` o�Jl dkpl kÃ�_[ r cdq̀ o�l a�Bl ov�[ k_�Sq̀ md[ kè �Jl dkpl kÃ�co[ k__[ r cdq̀ o�l a�K` hhv�[ k_
Jr _v�Jl dkpl k�
Jl k[ qd[ k�Jl dkpl kÃ�co[ k_pl k�l a�H` h̀ k�S^l qqÃ�k` md` t �l a�Bh[ og` �[ k_�Bek_v�S^l qq�Hr epj [ k
B[ mqÀ�C[ kè h�Jl k` pÃ�M[ ofl oè �W[ qgekpÛ�k` md` t Ã�S[ o[ d�Ah[ k_Öp�^l r pek�
Kvh̀ �Rl r cdqÃ�M[ ov�I] epÛ�^l r pek�
B[ mqÀ�Bl c[ k�W[ _` �ê�Sl k�l a�Sq̀ md[ kè �[ k_�Jl dk�W[ _`
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� � � �Ph̀ [ p[ kq�V[ hh̀ v�CoÀ
Leqqh̀ �Rl ^gÃ�@R�� � � � �
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@�mr ] hê [ qel k�l a�S` ^l k_�Pò p] vq̀ oe[ k�Bdr ô d

ek�Leqqh̀ �Rl ^gÃ�@og[ kp[ p

Nl kçPol aeq�Ooc[ kex[ qel k
UÀSÀ�Pl pq[ c`

P@IC
P` oj eq�Nl À�� � � �

Leqqh̀ �Rl ^gÃ�@og[ kp[ p

Oaaê ` Â� �̄ � �°�� � � ç� � � �
B[ ò �Bl k^` okÂ� �̄ � �°�� � � ç� � � �

t t t Àp̀ ^l k_mò phoÀl oc
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