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J�K�L�M�N�O�L�PFQ�R�S�PUT%L�M�N�V�Q�K�R�WFN�SXN�SYN�Z[W�\�W�N�S(]�WI]^V%M^_

W�LFW O�]^V�Q�K�`�]%V�a�bcK�]�R�K�aYR�de_fW ZAOFRIN�gFW2K2RIS%L�h�R�de_fW
M^iFW�R�W�g�S�_,WjNYK�V%KCQ�dlkmPFa�L2PInoV�]�P#_,KYL�M�N7O�L�dpbparq�K7]�s
LFM%iFR�WIM#R�M%]�N�K7L�h�N2KtL�M%VuO�]�q�M�v(RIKwq�Q�K7iFaYW�R�O�L�S%]�h#a
QFS%\�Q�S%x�KYV�N�M"V^M%k�R2KCLIKCy�W�`zRIS�i�M^{"R�K�y|K�NYK�R�V�S�N�V�SX_}KCLIM�s
N�O�L~]�_�M%V^SEL�L�W2�CM%]�N�W�_fW�W�qIKYL�O2q�Q�K�a�K�iFR�W�N7K2a7de_fW
T^L�M�N2V^Q�K7iFS%_fW}b�a&]%KY\%iFS�R�W�W�_,K7LFM�N7O�L�PFQ�R�W�k�S7R�S%LFK7y�KCa
iFW�K7i�KCa�W�V�Q�S�R�\%W�]%V^K�Q�K�a��%���}���%����RIM^i�S7aYR�M�`�Q�S�s
xCK7V^M�������WI\�_,M�QCP2L�W�qFQ�K�a�K�iFW�_,K7]^V�h#qIKYL�O��CM�R�R�dekca
V^M%k�RIWFN7M�KC]�S%{[i�M�RFR�dek�_�W�N�Q�K7_,KC]%V^W�N�KCar�$�F�"_}KCLIM�N�O�s
L�PFQ�R�dekzqIM�Q�M%_fde��M�N�_}M^{pi�O�_�M%V^SEL�L�W2�CM%]�N�W�_fW�T%LFM�N�V^s
Q�K7iFS%_fW&W�KCx�RFS�Q2O�{(W�LFW�Q7P�i�W�R�V%M�Q2M^]�RFdek�K�]%KYx�M�RIR�K7]�s
V^M�`,b�ar��S%]^V�R�K�]^V�W}b(]%V^O�qIM�R���S%V�dA`�k�S�Q�S�N2V^M�Qj�f� �¡W
qFQ�W¢RIM�N7K�V%KCQ�dlk�O�]%L�K�aYW7P�k£W�k£S%]�W�_,_�M%V�Q�WFn�K7V�R2KC]�W�s
V^M%L�h�RIK�\�R�S�N�S�qFQIW�LFK7{(M�R�R�K7y�K£R�S�q�Q7P�{(M�RIW�P,�[¤�N�]�q2M�s
QFW�_,M�R�V�S%L�h�R�deM&W�]^]%L�M^i�K�aYS�R�W7Pu�$���(q�K�N�S%\�S%L�W�ZlM^_,V%KCs
]^M�N�O�R�i�R�deM¥aYQIM^_}M�R�S¥qIM�Q�M�R2KC]�S�T%L�M�N7V�Q�K�R�K�a¥�7M�QIM%\

_,KYL�M�N2OCL�d"b�S%i�]%KCQIxCW�Q�KCa7SYR�R�deM&q�K�a�M�Q�k�R2KC]%V^h7n¦qIKYL�O�s
q�Q�KCaEKCi�R�WFN7K�a£q�Q�WmQ�S%\^LFWI�CR�dek#O�]%L�K�aYW7P�k���§,L�W2\�N�W2M
qIKCQ7P�iFN�W�aYQIM%_�M�R�q�M�QIM�R�K�]�S�R�S�x7L�nliFS%L�W2]�h¨i�L�P&_,K�L�M�s
N�O�L&©«ª�¬«©|)®�©|¯2ª�°Iª±�$���²W�³�ª�°I´�ª�°�ª�s ��b¶µU·�9© ¯F¸®�¹A�ºµ����

» LIPzV%M^K�Q�M%V^WI��M^]�N7KCy KzS7R�S%L�W�\�S�q�QIKCaEK�i2WI_,KY]%V�W�_,K�s
L�M�N7O�L�PFQ�R�dek�q�M�Q�M%_¼de��M�N&W�]�q�K7L�h%\%O�noV�]�P�aXKY]�RIKCaYRIKY_
iFa7SXq�K�i�k�K�i�S����fK7L�R�K�a7S�P�_,K7i�M^L�hX½¾S7R�iFS%O�T�QFS����^¿�b����E�
V�Q�S�N�V%OCM%V�_�K7LFM�N�O�L�PFQ�R�dA`�_,K7]^V�W�Nj_,M%{¾iIOtT%L�M�N�V%Q�K�s
iFS%_fW&N�S�N�Q�S%]^]%M�WFa7S�n¾ÀpW�`zg2M�RIV�Q�b�K7V�Q�S%{"S�n¾ÀpW�`zW2i�O�s
À(WIM¥K�VÁN�SEV�K�iFS�T^L�M�N7V�Q�K�R�R�deMÁa�K�LFR�dp�ÃÂ}K�N�KCNIS�s
\�dAaYS%M%V^]�P q�Q�K�q�K�Q�g�W�K�RFS%LFh7R�dA_ N�KYT�Z[Z[W�gFWIM�R�V^O
q�Q�KCqIO�]�N�S�R�W7P±_,KYL�M�NYOIL�K�`XT%L�M�N2V�Q�K�R�RIKC`�a�K�LFR�d£a�x7L�WIs
\�WÄT�R�M�QIy�W�WÆÅ&M�Q�_,WÄT^L�M�N7V�Q�K�iFSÇWILFWÈR�M�N�K�V�K�Q�K�`
]�a�M�Q�V�N2MÉN7K�T�Z[ZoWFg�W�M�R�V^SXq�Q�K�q�O�]�N�S�RFWCP�a"T%V%KC`�K�xYL�S%]�s
V�W&���}bº���Y���FÊ(iFR�S�N�KXQ�S%]^��M%V�d�L�W�RIM�`�RIKYy�KÉN�K�R�i�S7NYV�S�RI]�S
a"a�K�LFRIKCa�K�`�_�K�i�M%LFW�iFS�nlV¾\�S�aYdAvpM�R�RFdeM[\�R�S%��M�R�W7PUqIK
]�Q�SYa7R�M�R�W�nj]�T�N7]�q�M�Q�WI_�M�R�V%KY_��$��b¶µ}b!Ë���b���V^K&K7x�Ì�P�]�R7PFs
M%V^]�P,blN�S�NÃxYO�i�M%VÍq�K�N�S%\�S�R�K£R�WI{[M�b q�QIM�R�M%x�Q�M%{¾M�R�W�M^_
qIM�Q�M%]%V�Q�K�`FN2KC`�T^L�M�NYV�Q�K�R�RIKC`�]%V�Q�O�NYV%O�QFdÃ_�K�L�M�N�O�L�d£a
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T^L�M�N2V^QFW2�CM%]�N�KY_mq�K�L�M±T%L�M�N�V%Q�K7i�KCa&W�R�M%OC��M%V^K7_ a7N�LFS�s
iFS&a&q�Q�K�a�K7iFW�_,K�]^V^h�]^K�]%V^KEPIR�W�` T^L�M�N7V�Q�K�R�RIKYy�K�]�Q2KCi�s
]^V�aYSÄ_}KCLIM�N�O�L�dp� � WFR2M^V�W���M^]�N�S�P _�K�i�M%L�hÈq�Q2K2aEKCs
iFW�_}K�]^V�W _,KYL�M�N2OCL2PIQ�R�dek _�K�]%V�W�N2KCa ���}b���� b��|���
K2qIWFQ�S%M%V%]�PÇRFS�ZoM�R�K7_�M�R�K�L�K�y�W���M%]�N7OFn ]�N�K�Q�K7]^V�h

Γa�M�QFv(WIRFR�K�y K¥V�Q�K�`�RIKYy�K¥q�Q�K�g�M%]^]�S�� V^O�R�R�M%L�h�RIKYy�K
q�M�Q�M%]�N�K�N�S"T%L�M�N2V�Q�K�R�S"K7V�T%L�M�N�V�Q�KYiFS��±R�S"_,K7LFM�N�O�L�O
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a±N7K�V^K�Q�K�_�q�Q�W�R�W�_fS%M^V(O���S%]%V�W�M"qFS�Q�S"_}K�L�M�N2OCLIPFQ�R�dek
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RFdA`rT^L�M%_�M�R�V  � 	 K2qIQ�M^iIM^LIP�M^V�]�P a�N�aYS%\�WFN7L�S%]^]�WI�YM%]�s
N�K�_�qFQIW�x�LFW�{[M�RFWIW,b&q�Q�W�T%V^K�_�a7de]^K�V^SjW�v(W�Q�W�R�S
T�Z[ZoM�N2V^WFa7R�K�y K�V%O�R�RIM^LFh7R�K�y K�x�SYQ�h%M�Q�SIb²]%KYK�V�a�M%V�]^V�a�O�s
n¾À M^y�K�N7K�R�V�S�N2V^O�_}KCLIM�N�O�L�dj]±T%L�M�N7V�Q�K�i�KY_���b�K�q�Q2M�s
i�M^LIPFnAV%]�P&q�K7i�x�KCQ�K�_ob�S"\�S�aYW�]�WI_�K7]^V�h�n  � 	 K�V�W�RIi�M�N�s
]^K�a�q�Q2M�RIM^x�Q�M%y�S�noV��£Å�O2R�N�gFW2P � a � ����\^S�i�SEM^V�]�P
QFS%]�q�QIM^i�M%LFM�R�WIM^_ Å�M�Q2_¼W���»¾WIQ�SYN�S�bÇy i�M aE_,M^]%V^K
KCx�dA��R�K�`�Q�S%\�R�K�]^V�W�T�R�M�QIy�W�W�]^K7]^V%K7PFR�W�PtW�T�R�M�Q�y�W�W
ÅzM�Q�_fW Z[W�y O�Q�W�Q�O�M%V � � − � 	 b
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 q���M%i�]%V�S�aEL�P�M%V
]^K�xYK�`mq�K�LFSEy�S%M^_,O�n�qIKY]%V^K7PFR�RIKC`mq�L�KYV�R�K7]^V�h�]^K7]^V%K�PFs
RFW�`�aEx�LFW�\%W�O2QIKCa7R�P�ÅzM�Q�_fW}����S%]%�CM%V±N�K�R�iFS�N2V^SYR�]�S±a
N�WFR2M^V�W���M^]�N�K�`�_�K7i�M%LFW�i�L�Pu_,K7LFM�N7O�LFd�x�W�]%V�W�K�L�V^M�Q�s
V�WIKCZoM�R�S�bÉS%iI]^K�Q�x�WFQ�K�a7S�R�R�K�`�R�S�\�K�L�K�V�dek�T%L�M�N�V�Q�KCs
iFS%k�������bUi�S�L¥q�Q�S�aYW2L�h�R�dA`�q�K�Q�P�i�K�N¦aEM^L�W���W�R�d W
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� K�i�]%V�S�RIKCa7N�S � µ&�7b � %F��a � �&�&q�Q�WFaEKYiFW2V�N¢K�xYK�xCs
À(M�R�RIKY_,O¥iFWI]�q�M�Q2]�WIKCR�R�K�_,O¥O�QFS�a7R�M�RFW�n T^L�M�NYV�Q�K�R�s
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��S%M^V¢Q�M%\�N�K�a�K�\^Q�S%]^V�S�n À"W�`mO���S%]%V^K�N��f�²��b(S�T�RIM�QIs
y�M%V^WI�CM%]�NCWI_�qFQ2KC_}M^{pOCV�N�S%_ � q�L�S%V^K �±� R�S%L�KYy^W���RIK
a�M%i�M%V£]%M^xEPwqIKYL�R�dA`j\^S7Q7P�i,b(\�S%k�aYS%��M�R�RFdA`�_,K�L�M�N�O�s
L�KC`¼� ��W�{(MzR�S�qFQ�W2_�M�Q�M�q�Q�K�]%V^K�`£g�M�q�K��CNIW£q�QIKCS�R�S�s
L�W�\�WIQ�O�M%_ÃqIQ�WFQ2KCi�O&V�K2NIS"�CM�Q�M%\(_,K�L�M�N2OCLIPFQ�R�do`�_,KY]�s
V�W�N}b R�M�O��2W2V�dAa7S%PuaYR�S%��S%L�MziIM�`�]%V�aYW7PuN�O�L�KCRIKCa�]�N�K�`
x�L�K�N�S�i�d"�e» L�P�KCi�W�RFS�N2KCaYdek�T^L�M�NYV�Q�K�i�K�a&a�K�\%_�K�{(RFd
V�Q�W�]%L�O���S�P Q�S%]�q2KCLIKC{[M�RFWCPÍ]�q�M�N�V^Q�S�]�Q2KYi�]%V�a7S�KYV�R�K�s
]�W�V�M%L�h�R�K�q�K�a�M�Q�k�R2KC]%V�M�`&ZoM�Q2_¼W�s xYM�Q�M^y�KCa��

��� ��S%]%]^_,KYV�Q�WI_�]�W2]^V%M^_,O}b(i�L�PtN7K�V^K�Q�K�`#R�W�{�R�W�`
N�Q�S�`�O�\�N�KC`�\%KCR�d ]^K�]%V^KEPFRFW�`�]�Q�KYiI]^V�aYS�vpWFQ�W�R�K�`
≈

¿ b!¿���T7� q�Q�W � =
¿�Q�S�]�q�K�LFS%y^S%M%V^]�PuaYdAv[M�O�Q�K�aYR7P

k�W�_fq�K�V^M�R�g�W�S�LFS
χ

R�S£a�M%L�W2�2WIR�O
δ
�."�K�K7V�aEM^V%]^V%a�OFnos

À(S�P �f� � _,KYL�M�N2OCL2PIQ�R�K�` q�M�Q�M^_fde��N�W i�LFW�R�K�`
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�7¿"_�M�{[i�OX_�M%i�R�de_�WXT%L�M�N7V^Q7K7i2S�_�W �

χ = −
µ b �XT��ob

� � =
� b9¿�TY� �[iIL�P

δ =
¿�b!¿ ��T7�[b SE_�qILFWIV^O�iFd�q�M�Q2M�RIKCs

]�S 5
=

¿ b!¿ ��T7�uW�V^M%_fq�M�QFS%V%O�Q�d 
=

�Yb���� q�Q�W�a�M%i�M�s
RFS�RFS�QFW�]I�±µ � N�QIW�aYS�P��N���ÍJ M^L�N�S�PÁ]%V^O�qIM�R2�2S%V�S�P
]^V�Q�OFN7V%O2Q�SXLIM�aEK2`�q�K�L�K�aYWIRFd y�Q�S�Z[W�N�S¨KYV�a�M%�2S%M%VXq�K7]�s
LFM%i�KCa7S%V^M%L�h�R�K7_�O q�Q�KYk�KY{pi�M�RIWFn qFQ�W2_�M�Q�RIK qIKYL�KCs
aYW�R�dÈ\%K�R�RFdek�]%KC]%V�K7PFR�W�`���M�Q�M^\�Z[W�N�]�WFQ2KCaYS7R�R�dA`
k�W�_fqIKYV%M�RIgFW�S%L�L�M�aEK�y|K�x�M�Q�M%y�S�b&�CV�K�]^K�KYV�a�M%V%]^V^aEO�M%V
q�K7LFK7{�W�V%M^L�h�R�K7_,Ou]%_,M�À[M�R�W�n � ≈

%C¿�_���»¾S%L�h�R�M�`�s
v�W�`mQ2KY]%V�Q�S�\^RIKY]%V�WuqIKYV%M�R�g�W�S%LFK�a�KY]%L�S%x�L�P�M%V�q�M�Q2M�s
R�K7]¾WI\^s \�S[q�K7LFM�a�K7y�K !7KYV%V^K�N�S�#(T%L�M�N�V�Q�K�R�R�K�`Xq�LIKCV%R�K7]�s
V�W&qIKY]%L�M^i�O�noÀ�W�k�]^K�]%V^KEPIR�W�`�K�V(L�M�a�KYy�K±x�M�Q2M^y�S��}» L�P
N�K�Q�KYV�N�W�kugIM�q�K7�CM�N +

≈
�C����%�R�S�]�qIS�i�SYnoÀ[M�`Ã�2S%]%V�W

y^Q�S�Z[WFN�S¨\^S�_}M^V�RFd�O�]%V^O�q�dpb�K7V^_,M%��S�n À"W�MÉqIQ�K7kFK7{(i�M�s
RFW�M~O�Q�K�a7R�M�`Äa�M�Q�k�R�M�` q�K�L�K�a7W�RFd \%K�R�d aExYL�W�\�W
O�\^N�K�`¢q�Q�W�iFS�R�R�K�`�V^M%_�qIM�QIS%V^O�QIM�S�N2V�W�a7R�K�`�KCx7L�S%]%V�W
LFM�a�K7y�K�xYM�Q�M^y%SI�B�[KCa7dAv(M�R�WIM�V%M^_,q�M�Q�S%V%O�QFdmQ�S%\%_fdAaYS�s
M^V"O�]%V�OFq�dpb�N7K�V^K�Q�dAMXq�QIKCq�S%iFS�nAVXq�Q�W 

≈
%Y� � �#�[KCs

LFK7{(M�RIW�MXq�M�QFaEKYy�K�OC]%V%O2q�SXq�Q�W 
→

¿�xYL�W�\�N2KUN
δ
�*"

Q�K7]^V%KY_ iILFWFRId g2M�qIKY��N�W y^Q�S�Z[W�N ]^y�LFS%{�W�a7S�M%V�]�P,b
S a�M%LFWI�2WIRFS¡V%KCN�S RIM^\�R�S%��W�V�M^L�h�R�K O�_�M�RFh�v"S%M%V^]�P/.
� Ä�Æ�� =

¿ b;¿YË�� ë q���W +
=

�ÈW � ÄþÆ�� ≈
¿ b9¿�% � ë qF�IW

+
=
%�¿ �

�j]^LIO��CSEMzv(W�Q�K�NYK�`¢\%KCR�d
≈

¿�b9��TY�#W
δ ≈

¿�b��(TY�
q�M�Q�M�R�K7]X\�S%_,M%V^R�K&W�R�V%M�R�]�W�aYR�M%M�b�S�N�Q�W�aYS�P��,� � ]^_}M�s
À(M�R�S±a¨]^V%KCQ2K2R2O&xYK�LFh7v(W�k�RFS�q�Q7P�{[M�R�W�`¼�B"eV�OFq�M�RFh�NIW
RFS%x�LFnoi�SYnlV^]�P&iFS%{(MXq�QFW�N�K�_�R�S%V�R�dlk&V%M^_fq�M�Q�S�V�OFQ�S%k��
" q�K�R�WI{[M�R�W�M%_�V%M^_fq�M�QFS%V%O�Q�d�KCR�W�]%V�S�R2K2a�P�V^]�PUx7KCLIM^M
Q�M%\^N�WI_�W � QIW�]I�Fµ}b�N�Q�WIaYS%P��#��� � S7NUW�a¨]^L�O���S%M"OC\�N7K�`
\^K�R�dpb�a�K7\�QIS%]^V�S�RFW2M�V�K2NIS�WIi�M^V¢qFQIW !CqIKYy^Q2OC{pM�R�W�W #
\^K�R�d�R�W�{[M�OFQ�K�aYR2PÃk�W�_fq�K�V%M�R�g�W�SELFS�L�M�a�K�y K¢xYM�Q�M%y�S
i�Kj]^M�Q�M%iFW�R�dp� � Q�W�aYS�P
	#R�S£QIW�]I�¾µmq�Q�M%i�]%V�S�aEL�P�M%V
QFS%]%]^��W�V�S�R�R�O�n \�S�aYWI]�W�_,K�]%V^h�\�S�Q2P�{[M�R�W7P g�M�q�K7�2NIW
� = � Σ+  K�V�qFQ�WIL�K�{[M�R�R�K�y K¥RFS�q�Q7P�{[M�R�W7P,���fW�i�R�S
N�K�Q�Q�M%L�PFg�W2PUqFQ2KCgIM^]%]^K�ap\^SYQCP2{[M�RFWCPUg�M�q�K7��N�W±W�]�NCSE�Cs
N�K�KYx�Q�S%\�R�K�y|K£Q�K7]^V�S�V%KCN�SI� � K�Q�Q�M%L�W�Q�O�nlVzV^S7N7{(M&K�xCs
L�S%]%V�W�qIKY]%V^KEPFRFR�K�y K±\%SYQ7P�iFS"N�QFW�aEK�` 	 W�q�K�]^V�K7PFR�RIKYy�K

V%KCN�SmN�QIW�a�K�`��,� �(\%_,M�R7P�P�]�h�]�N�S%��N�S%_fW}b"\�S�Q2P�i¥��¿�s
S%V%KC_,R�K�`¦gIM�q�K��CN�W�q�Q�W�R�SYqIQ7P�{(M�RIWFW�R�S�_,KYL�M�N7O�LIM
K�N7KCLIK����¥i�K�]%V�W�y%S%M^V�_¼S�N2]�WI_�SELFhYR�K�y K�\�S�Q2P�{¾M�R�W7P,b
RIM^]�N7KCL�hYN�K�q�Q�M�aYd vpS�n¾À M^y K"% b¶µ}�
� � "fM�QIM%i2W�R�S \%K�R�d ]%K�]^V�K7PFR�W�`ÈT%L�M�N�V�Q2K2RIR�K7y�K

]�Q�K�i�]^V%aYSXa"K�V�]%O�V�]%V�a7W�M�q2KCL2P�]%KCa7qFS%i�S%M^V(]pk�W�_fq�K�V%M�RIs
g�W�S�L�K�_�x7M�Q2M^y�K�a�� �XS�Q�WI]�� %rq�Q�W�a�M%i�M�RIS�Q�S%]^��M%V^RFS�P
�f� � �7µCs�S�V�K�_fR�K�`~gIM�qIKY��N�W�]�O�\�N7K�`~\�K2R2K2` 5

=
=

¿�b9¿ ��T7�cqIQ�W£V%M%_¼q2M�Q�S%V^O�Q�M 
=
��� � � » LIP�V�S�N�K�`

N�K�RFZ[W�y�O�Q�S�g�W�W¥K�]�R�K�aYR�K�`�aYN2L�S%i�a�q�Q�K�aEKYiFWI_�K�]%V�h
aYRIKY]�WIV

≈
�6�(µX�CSE]^V%h�aE]^M%k�O2Q2K2a7R�M�`UWILFW�q�K�L�K�aYWIRFS(W2\

WI\^RFS%��S%L�h�R�K�LFM%{(SYÀ(W2kca7dAv(M�\�RIS%�CM�R�W7P�k�W�_fq�K�V%M�RIs
g�W�S�LFSI�-�¾Q�W�O2aEM^L�W���M�R�WFW�iILFWFRIdÁgIM�q�K��CN�W�O�]%V^O�q�dpb
]�a%P�\�S�R�R�deMo] _,M^{pO2Q2K2a7R�M�aYde_fWXqFQ2KC_}M^{pOCV�N�S%_fW}b�]^y L�S�s
{�W�a7S�noV^]�P,b�S�a�M%L�W���W�RFS � ÄþÆ�� OC_,M�RFh�vpS�M%V�]�P,���AR�S%LFK�s
y^W���R�Kma�M%i�M%V�]^M%x7P NIQ�W�aYS�P ]¢Q�KY]%V%KC_ V^M%_fq�M�Q�S%V%O2QIdp�
J�M%{[OFQ�K�aYRIM�a7deM¥KY]�g�W�LFL2PIg�W�W~W�]^��M%\�S�nlV¥O�{[MÁq�Q�W


=
%C� � ����]%L�OC��S%M�vpWFQ�K�N7K�`�\�K�R�d

≈
¿ b!�¨TY�[b�N�S�N&W

a�qIQ�M^i�dei�O�À(M%_#]%L�O���S�MIb²N�Q�W�aYS�P��f� �¥]%_,M�ÀpS%M^V%]�P£a
]%V^K�Q�K�R�O�x7K�LFhYv(W2k¥R�S�qFQCP2{pM�R�W�`�W¦aEM^L�W���W�R�SmV%KCN�S
a�K�\^Q�S%]%V�S%M%V�� "fV%O�q�M�R�h7N�W�R�S%x�LFnoi�SYnAV%]�P�iFS%{(M¥q�Q�W
N�K7_¼R�S%V�R�dek±V%M^_fq�M�Q�SEV�OFQ�S%k��F"�qIKCR�W�{(M�R�W�M%_�V�M^_fqIM�QIS�s
V%O2QId#K�RFW�]%V^S7R�K�a%P�V�]�PÍx7KCLIM^M±QIM^\%N�W�_,W � Q�WI]�� %�b¼N�QFWIs
aYS�P��&�7� � S�N�Wra�]^L�O��2S%M�O�\^N�K�`�\^K�R�dpbAa�K�\�QIS%]^V�S�RFW2M
V%KCN�S�W�i�M%VÍq�Q�W !�q�K7y^Q�O�{(M�R�W�W #¢\�K�R�d¥RIW�{[M�O�Q�K�aYR7P
k�W�_fq�K�V^M�R�g�W�S�LFS¨LFM�a�K7y�K�x�M�Q�M%y^S¨i�K�]^M�Q�M%iFWFRIdp��"²Q�S�a7s
RIM�R�WIM�]%L�O��CSEM�a�O�\�N�KC`mW�v(W�Q�K�NYK�`r\^K�R�q�K�N�S%\�dAaYS%M%V
_fS%]�v V�S%x�R�K�M�q�K7i�KYx�W�M�NCQ�W�a7dekfbuqIKYi�V�a�M�Q�{[iFS�n[À[M%M
K�q�WI]�S�R�RIO�nmN�S�QIV^WFR2OUqIKY]%LFM%i�KCa7S%V^M%L�h�R�K7y�K±q�Q�K�k�K�{[i�M�s
R�W7P&O2Q2K2a7R�M�`�]�Q2KCi�]%V�a7SXa�x7L�W�\�W&q�K�aEM�Q�k�R�K7]^V�W�ÅzM�Q�_fW
T%LFM�N7V�Q�K�iFSI�

�}� %}]^L�W�\^K�R�S�]%K�]^V%K�PFR�W�`�]�QIKYiI]^V�aYS�_�K�L�M�N�O�L�dAs
_,KY]%V�W�N�S�a K�V�]%O�V�]%V�a7W�M�q�K�L�PÇK�N�S�\^doaYS%M%V^]�P R�WI{[M
O�Q�K�aYR2P�k�W�_fq�K�V^M�R�g�W�S�L�S�xYM�Q�M%y K2a�b�V%K�q�Q�K�aEKYiFWI_�K�]%V�h
]�W�LFh7R�KuqIKYiFS�aEL�P�M%V�]�P��-��S%]%]^��W�V�S�RFRIdeM�N�Q�WIaYdAM¢�f�A�
K�N�S�\^doaYS�nAV%]�P¥xCM%]%]^V�Q�O�N�V%O2QIRFde_fW�i�S%{(M�q�Q�W�KY��M�RFh
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RFW�\�N�W�k�V%M%_�qIM�Q�S%V%O�QFS%k¼��" aEKY\�Q�S%]%V�S�R�W�M%_£V^M%_�qIM�Q�S%V^O�s
QFd _fS�N�]�W2_�O�_jN�Q�W�a�KC` ��� ��Q�S%]%V^M%VzW�]%_�M�À(SEM^V�]�PÃa
]^V%K�Q�KCRIOXx�KYL�h�v(W�k�RFS�q�Q7P�{[M�R�W�`¼�%4 W�]%L�M�RFR�dlM K�gIM�R�NIW
q�K�N�S%\�dAa7SYnlV�b��YV%KXq�K7iFS�a�L�M�RIW�M(q�Q�K�aEKYiFWI_�K�]%V�W¨_�K7]^V�W�s
N�S(W±api�S�R�R�KY_�]^L�O��CS�MoP2a%L�P�M^V�] PÉ]%L�M^i�]�V%a�W�M�_�q�KYL�M%a%KYy K
KYV�V�K�N�S£T�LIM^N7V^Q7KCR�R�KY`jq�LIKYV^R7KY]�V^W�KYV£N�Q�S�M�a�g�M^q�K7�CN�W �
Ê(iFRFS�N2KUq�Q�W�i�S�LFh7R�M�`Fv[M%_�aEK�\^QFS%]%V�S�R�WFW�T^L�M�N�V�Q�WI�YM%]�s
N�K�y|K�q�K�L�P�R�S�Q�P�i�O�]mq�K7LFM�a�K�`�iIM�ZlK2Q2_¼S�g�W�M�`¦QIS%]�s
qFQ�M%i�M%L�M�RFW7P�T^L�M�N�V�Q�KCR�R�K�`�q�LFK7V�R2KC]%V�W&RFS%��W�R�S%M%V�i�M�`�s
]^V^a%K�a�S�V%h�qIQYK7V^W�a%K�q�K�L�KY{(R�S�PuV�M%R�i�M^R�g�W7Pma%KY\^Q�S%]�V^S�R�W7P
S�_�qILFWIV^O�iFd�qIM�Q2M�R�K�]�S 5 \�S�]^��M%V�O�_�M�R�h�v(M�R�W2P T�Z s
ZAM�NYV%WCa7R7KC`¢V�K�L�À(W�R�d�_}M^{oO�\�M�LFh�R�dek£q�KYV�M^R�g�W�S%LFh%R�dek
xCS�Q�h%M^Q�KYa�a%KtaYR7M�v[R�M�_Áq2KYL�M���� KYL�M�a�S P�]�V^W2_�OYL2P2g�W7P
q�M�Q�M�R�K7]�S(a _�K7i�M%LFWXO���W�V%d aYS%L�S�]�h¾ZoM�R�K�_,M�R�K�L�K�y�WI�YM%]�s
N�W�_�]^K7K�V�R�K�v[M�R�WIM^_
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y�i�M � ë � T�ZoZ M�N�V�W�aYR�S�Pwa7de]^K�V^Smq2KCV�M�R�gFWIS%L�h�RIKYy�K
x2S�QIh�M�Q�S�_,M^{(i�O�]%KY]%M%iFR�WI_¼W S%V^K�_�SE_�W�a�g�M�qIKY��N�MI�
� Q�S%]^]%_,KYV�Q�M�R�R�dek a7dAv[MÇqFQIW�_}M�Q�S%k qIKYL�S%y^S%L�K�]�h
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R�O�n �f� � i�LIP¦g�M�q�K7��N�W�]���M^V�dAQ�hE_�P¦WI]^kIKCi�R�de_fW
]^K�]%V^KEPIR�W7P�_fW ]�Q�K7i�]^V�aYS qIQ�W � ë = −

µ}b���%�T7� b

5
=

¿ b��7��TY�[b � ë =
¿ b&%�TY�[b 

=
¿�b!¿7�¢TY��i�LIP£\^K7LFK�s

V�dek�T^L�M�N�V�Q�KYiIK2a�� Â}K���N�S�_�W�q2K2N�SE\^SYR�S¨]^K�K7V�aEM^V%]^V%a�OFnos
À(S�PU\�S�aYWI]�W�_,K7]^V�h"\�S%k�aYS%��M�R�RIKYy�K�_�K�L�M�N�O�LFK�`�\�S�QCP2i�SI�
'�S%_,M%V^RFS"k�SYQ�S�N�V%M�Q�R�S%P�V^M�RIiCM�R�gFW7P&\�S%kFaYSEV^S"iFQ�K�x�R�K7y�K
\�S�Q7P�iFS��Ä]^L�M%i�]%V�a7W�M�V%M�Q�_,K�i�WFRIS�_�WI��M^]�N�WmR�M�Q�S�a7R�K�s
a�M%]�R�K�`¢\^S�]%M%L�M�R�R�K�]%V^W¢]%KY]%V^K7PFR�W�`�gIM�q�K��CN�W�]&V%KCN�K�_l�
�[KYL�O2gIM%LFdA`�\�S�Q7P�i¥RFS�_,K�L�M�N�O�LFMIbU��M�Q�M^\jN7KCV%KCQ2OFn
qL��KYV%M�NIS%M^V&V%KCN�b²a�K�\^R�W�N�S%M%Vzq�Q�W�i�K�]^V^SEV�K���R�K�R�WI\^N�WIk
V%M^_fq�M�Q�S�V�OFQ�S%k  2!2 5�b,M^]%L�W�a�T�R�M�Q�y M%V�W���M%]�N2KC`�K�x�s
L�S%]^V�W �

χ
b

χ+ � �AK�N�S%\�dAa7S�M%V�]�PUR�M%�YM%V�RIKYM[��W�]%L�K"]^K�]%V^K�s
PFRFWI`~]�Q�K7i�]^V�aYS � Q�W�]I���&�7� "eKY]%V^K7PFR�W2P�b¢LFM%{(S�À�W2M
aYdAvpM[T^V%KC`�K�xYL�S%]%V�W}b�R�M(\^SE]^M%L�M�RFd � �  =

¿L�7bFRFW2{(M �
\�S%]^M%LFM�R�dÈqIKYL�R�K�]^V%hYn � �  =

���7��» L2P K7V^_,M%�YM�RFRIdAk
\�a�M%\^i�K���NYK�`�]%KC]%V�K7PFR�W�`�R�S�Q�W�]I���}b�NIS�N�T%V%K�]^L�M%i�O�M%V
WI\ � ���L�EbÍqFQIW�O�]^L�K�a7W�W�]�W�_,_�M%V^Q�W���R�K�y KÁN7K�R�V�S�N2V�S
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RFS�N�K±WI]%�CM%\^RIKCaEM�R�W�M�q�Q�K�a�K7iFW�_,K�]^V^W�_�K7{(M%V¾x�deV�h(]�a%PFs
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RFS�M%iFW�R�W���R�dAk�T%L�M�N�V�Q2K2RIS%k �	��
�� �ÉW�O�]%V�Q2K2`2]^V�aYS%k�]
q�M�Q�WIKYiFW���M%]�N2KC`r\�S�a7W�]�W�_,K�]^V^h7n�NYK�R�i�S�N�V�S�RI]�S�KCV�R�S�s
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