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P(�sN%T$VWV[��!LN���K%k4�%A�X'&(��K=�BAOT$&LK=!(��E * J�T:;=� A=�ST$!°kb;=&(K]ES�tN&#T:AdH� � &(�%;@A�PL& J * K@N:k1PQF�T£)&�� E��%;@A]J(KeH�B¥ H��K * �(ES�-P(�
J * K@A=�SK * `b! P(�-KeH��P(&L�SK=� * & V *?± �SVs&(V E * ;@&(K@¥ * N%�sP(�-E * l�T$!L�sTi)&�;=�-A=K=T$&d"$��K * ES�tNrU * A * &�VWT$V[��!#A�T$&
"$T$&(;�A=��K@VW� !(��l�"$T:A=K=��� * K=K=�G)��K@� 7 ���S�%! ;�#&(K%k ©<©�� !(�-P(T$�ZA�J * ;]¥xT$!(N��%K\P * !(;\"$T¬AOK=�g� * K=K@�G)��K@� * " * !#A�X'&(�
"$T$&(;�!QF * �$��l�AO�%K=V[�S!YH��PL��E * J(E * N%��K 7

f
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! * �S!#AO�%! * !#A�X'&(�s":T$&(;�; * ":��lgTi)&��%A�X'& * !(P�J(E * N���K�"$T:A=K=��� * K=K@�G)��K@�:k1�SE£K=�%;@A=��)* AOK@T$&L":��K�X'&(�%ES;�J * !d^
!(� * & ± &LAO� ES� ;=��K 7 �CT:&(; * "$��lvK@��V * K=X'&YH�<X'&QF��SEd� ± �S;DAO� ´ p\A �eJ��%;CP(�<J * !(!L� * & ± P(� � H��K@��!#AO; 7 ¦ E � * E * K=R:��V[��!#A
* ;=;@��l�P(��J * !L!(� * & ± P(��NrU * X'&(�s;=T$KDAO��J�T$&LK * A@AO�%�S!(P(K@�-E�F * &LAOK@��N,#T:AdH�-&(!(� Xe&L��V[��!#A * ":��N�P(�%;\J * !(!(� * & ±
P(�¤N��[A �eJ�� 7�9 �%J��%!(P * !#A�kªJ�T$&LK-X'&(�u":T:AOK@�u� * K=K=�G)��K@�[A=�S��!L!(�:k£"$T:A=K=�[AO��NrUL!(�SX'&(�¤PL�uJ1T$;=�u":T$&(;-�SV[J�T$;@�
Xe&L�\E * ;=T:VWV[�vP(��;YEST$!(R:&(��&(K@;YPL��;�J * !(!(� * & ± X'&(��":T$&(;Y&LAO� ES�S;@��lv;=T:� A8� ±L* NBAO��V[��!#AWH��R * E ��)* E * EST:!(R$&(�%&(K
P(�-E * � * K@K=�G)�%K=��X'&(�t"$T$&L;�;@T$&(U * � AO�%ltN�KeH�%��K%k1N¬F��%;@AD^�)* ^aP(�SK@��E * E * K=R$�%&(K<P(&�J * K=N 7

� +��L,/� 52��� m���J1T$�S!#A=;rq
��N�K@� ":��l[&(!(�y¥xT$!(N%A=�ST$!�X'&(�CJ(K@��!(P ��! J * K * V�)�BAOK=�yE * E * K=R:��&(K�P(& J * K@N:ki�%A�E ��;tP(�SV[��!L;=�ST:!(;tP(��; ´ p

A �dJ1��;�PL��J * !(!L� * & ± k��%A�X'&(� * ³[NrU(��N�T:V��(�S�%! P(�-J * !(!(� * & ± P(�sNrU * Xe&L��A �dJ1��T$! J��%&LA�&LA=�SES� ;=�%K�kbJ1T$&(K
¥xT$K=V[��Kv&(!(�-� * K@K=�G)�%K=�tP(T$!#A\E * EST$!LR$&(��&LK];@T$� A�� ±L* NBAO�%VW�%!'A�H��R * ES�¤)* E * E * K=R:��&(KvP(& J * K=N 7�hj* K�� ± ��V[J(ES�¬k
;=�QE ��J * K@N * &(!(��E * K=R$�%&(K�P(� ´ w(kL�BAvXe&L��"$T$&(;vP(� ;=J1T$;=�%l�P(��J * !(!(� * & ± P(��A * �SE ES���dk(�BA<P(��J * !L!(� * & ± P(�
A * � ESES�<odk$"$T$&L;YJ1T$&L":��l\JLK=��!LP(K=��P(��& ± J * !(!(� * & ± P(��NrU * X'&(�vA �eJ���J�T:&(K�¥xT$K=V[��K�"$T¬AOK=��� * K@K=�G)��K=� 7 ¦ E4J��%&LA
� * "$T$� K�JLES&(;@�S��&LK=;<;=T:ES&LA=�ST$!(;%k(V * �S;�":T:AOK@��¥xT$!(N%A=�ST$!�J1��&LA�NrU(T:�S;=� K<!QF��SV[J�T$KDAO��E * X'&(��E ES��P°F��%!'A=K=� ^ ��E ES�%; 7

� +��L,/� 52�	� m ´ J1T$�S!#A=;rq
��T$!L!(��l8&(!�T$K@P(K=�8P(�8R$K * !(P(��&LKªP(&-!(T$V��(K@�YP°F�T$JYH��K * AO�ST:!(;jX'&(�8"$T:A=K=�8¥xT$!(N%A=�ST$!t" * � � �%N%AO&L��Kª; * NrU * !#A

Xe&L�§ES�%;ªP(� VW�%!(;=� T$!(;�P(&gJ * K@N�;=T:!'A�P(� ´ p:p$p ± ´ p$p$p�J * ;jP(�§NrU * Aª�%AªXe&L�§ES�YJ(ES&(;jR$K * !(PsA �eJ���P(��J * !(!(� * & ±
* &(!L��E T$!(R$&L��&(K<P(� ´ ��J * ;�PL��NrU * A 7

� +��L,/� 52�	
 m ´ J1T$�S!#A=;rq
�CT:A=K=�-T$K=P(� ! * A=��&(K���;DA�&(! h �%!#AO�S&LV w )* ´ ) (�l 7 ��T$!(!(�%ls&(!�T:K=P(K@�sP(��R:K * !(PL��&(K]P(& AO�%VWJ(;]X'&QF�� E

¥ * &(P(K * )* "$T¬AOK=��¥xT$!LN%AO� T$!�J�T:&(K§¥xT$&(K@!(�SK<E ��KeH��;@&(E A * A 7

w
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! * �S!#AO�%! * !#A�Xe&L��":T$&(; * ":��l * A=A=K * JYH� ©<©�� kb"$T$&(;�PYH�%N��SPL��l�P(�tEGF�U * �(�ZAO&(�%K<J��BAO� A�)* J1�%AO�ZA * &�VWT:!(P(�

� ± AdH�%K=�S�%&(K�kj��!nE &(��¥ * � ; * !#A�¥ * �SK@�[KeH��R$&LES�G)�%K=�%VW�%!'A-P(�WJ��BAO� A=;-;eH�I>@T$&LK=;�P * !(;sE �[J * K=N 7 �CT$&L;s!(�W;=T$&(U * � A=��l
N���J1��!LP * !#A�J * ;CXe&L��E �<NrU * A�k$P * !(;C;@T$!W� ± N�� A * AO� T$!Qk¬P�H�%A=K=&(� ;=�vES�%; � ��&(K@;CKeH��J * K@A=�S��;�&L!WJ1��&[J * KDAOT$&LACP * !(;
ES��J * K@N:kb�BA * ":��l�P(T$!(NtPYH�%N��SPYH��PL��JLE * N%��KvP(��;vJ * !(!(� * & ± J�T:&(K<K=�%;@AOK@��� !(P(K=�t;@��;�P�H��J(E * N��%VW�%!#AO; 7

9 �BA=AO�Y¥xT$�S;%k/":T$&(;�JLKeH�%":T��$��l<":T:AOK@�§N�T$&LJ�)* EGF * " * !(N��¬k¬�BA�J(E * N��%lY"$T¬AOK=�Y� * K@K=�G)�%K=�Y��!gEGF * �(;@��!(N%�§P(� ©<©�� 7
�CT$&(; * "$��lMH��R * ES�%VW�%!'AªAOK=T:&L"CH��&L!(�<AO��NrUL!(�SX'&(��J�T:&(K * A=A * NrU(�%K8PL��;CJ * !(!L� * & ± J��%K=J1��!(P(� N�&(E * �SK@��V[��!#A�E ��;
&(!(; * & ±�* &dAOK=�%;�kb�%!�J(E &(;vP(�tJ�T:&L"$T$� K<ES�%; * A=A * NrU(��KvP * !(;vES��J(K@T$EST$!LR$��V[��!#AvEGF�&(!�P(�tEGF * &LA=K=� 7

�CT$&L; * ESES�%l�P(T$!LN-�%;=; * �:��K\PL��JLE * N%��K<&(!(��� * K@K=�G)��K=��PL��J * !(!(� * & ± k4Xe&L�£" * P(&���T$K@P � &L��;@A * &��1T$K=P
��;@A\P(& J * K=N:k4�BA\X'&(��J��%K=V[�%A@AO��P(�sJ(K@T:AdH�%R$��K�&(!(�-l�T$!L�-�%!'A=K=�s":T:AOK@�-� * K=K@�G)��K@�-�BA\E ��;���T:K=P(;�P(�sN%��E &(�Z^aN�� 7
� * l�T$!L�-!(��P(T$�ZAvJ * ;�N�T$!#A=��!(� K�PL� � �%&(K=;%k�V * � ; #�%AOK@�-E * J(ES&(;vR$K * !(P(��J1T$;=;@�S�(E � 7 �CT$&(;�J1T$&L"$�%l * " * !(N%��K
P * !(;vAOK@T$�S;§PL�SK=�%N%A=�ST$!(;�«bE�F ��;DA�k(E � � T$K@PQkb�%A�ES� c &(P 7 �CT$&(;v!(�tP(�B"$�%lv> * V * �S;YK=�B"$��!L�SKv"$��K@;]E�F�T:&(��;DA 7
� !W":T$&(;YP(T$!(!(�]ES�%;YN%TdT$K@P(T$!(!YH����;YP(��; � ��&LK=;�;@� A=&�H���%;�P * !L;�ES��J * K@N:k'�%AYES�%;YPL�SV[��!(;@�ST$!(;8P(� ´ p�A �eJ1��;

P(�WJ * !(!(� * & ± m2NrU * N�&(! ��!¯X'& * !'A=� AdH�[JLES&(;tX'&(�u;@&L³[; * !#A=�uJ1T$&(K�"$T$;��1��;=T:�S!(;Oq 7 ��N�K=�Z"$�%lW&(!L�[¥xT$!LN%AO� T$!
Xe&L�iP�H�%A=��K=V[�S!L��E * ;=&LK@¥ * N%��PL��E * l�T:!(�tE * J(E &(;<R$K * !(P(��!(�tN�T:!'A=��! * !'A�J * ;�PL� � ��&(K@;�k4X'&(��"$T$&L;�J1T$&L":��l
¥xT$K=V[��K * "$�%N�":T:AOK@�t� * K=K@�G)�%K=� 7

c �Q":T$&(; * "$��l-KeH�%J�T$!LP(&
)* AOT:&LAO�%;]E ��;vX'&(��;DAO�ST:!(;�k4K=�%ES� ;=��l��L�S��! 71c �i"$T$&(; #�%A=��;�;�#&(KvX'&(�tAOT$&LAv�%;@A]��T:!Qk
�%A]Xe&°F�� EQ"$T$&(;]K=�%;@AO�-��!(N%T$K=��P(&�AO��V[J(;%kbP(��V * !(P(�%l�)* &(!�T$K=R * !(�S; * AO�%&(KvP(��":T$&(;]P(T$!(!(�%K]&L!(�-X'&(�%;@A=�ST$!
;=&(J(JLEBH��V[��!#A * �SK@� 7

m	� ´ J1T$� !'A§J(KeH�%;=��!#A * AO� T$!4q

�


