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F G+HJI�G+KMLMN�OQP�R�K'RSR�LMGUT�LMG�V	W�G+X�KMY6Z[G+\�O']�R�X�^JG�P<_�G+K$`DG+G+X�P�Nba�G+LMG+X�KDc$HJY6N�P�I�H�P�G+Y6N6X�^[c$Z�c$KMG+I�c d µ+e�f2g
h ]�G R�_�N6Y6N6K$Z)KMH[R�W�KMHJI�R�KMN�O+R�Y6Y6ZULMG�OiHJ^JX�N6j+GQKM]�GQ`QR+Z[R)c$W�L$T2RJOiGQN�c>OiHJX�c$KMLMW�OiKMG�P[N�c>H�T�^JLMG�R�K�N6I�k�HJL$l
K'R�X�OiGUN6X<k�L'RJOiKMN�OiG g>m c$k�]�G+LMG)O+R�X<_�GULMG+k�LMG�c$G+X�KMG�PSN6X<I�R�X�Z<P�Nba�G+LMG+X�K>`QR+Z�cDP�G+k�G+X�P�N6X�^[HJX�KM]�G
I�H�P�G+Y6N6X�^[c$Z�c$KMG+I g h ]�R�KQN�cin�N6X<HJX�GUI�H�P�G+Y6N6X�^[c$Z�c$KMG+IoN6K�I�R+ZS_�GULMG+k�LMG�c$G+X�KMG�P<RJcQR[V	W�RJP�L'R�KMN�O
pUqUr s t c$W�L$T2RJOiG	n�`Q]�N6Y6G<N6XuR�X�HJKM]�G+LSc$Z�c$KMG+IBn�N6KUI�R+Z�_�G<LMG+k�LMG�c$G+X�KMG�PBRJc[R�k�LMH�OiG�P�W�L'R�YDK$Z�k�G
N6X�KMG+LMI�c�H�TDN6K'c OiG+X�KMG+LQR�X�P�L'RJP�N6W�c g v XBR<KM]�N6L'P�I�H�P�G+Y6N6X�^<c$Z�c$KMG+IBn�KM]�G[cMR�I�G[c$k�]�G+LMG[I�R+Z�_�G
P�G�cMOiLMN6_�G�P<RJcQRSc$W�L$T2RJOiGUH�T�LMG+w	HJY6W�KMN6HJX�n�c$k�G�OiNbT�Z�N6X�^)KM]�G)R�\�N�c�H�T�LMG+w	HJY6W�KMN6HJX�R�X�P�R)]�R�YbT>OiN6L'OiY6G RJc
KM]�G[OiLMH	cMc2l$c$G�OiKMN6HJX�H�T>KM]�G[OiHJX�c$KMLMW�OiKMHJL g

x�HJX�c$N�P�G+L m OiN�c�d µif T�LMHJI t k�R�KMN�R�Y h G�O']�X�HJY6HJ^JZ	n v P�G�RJc�d µ+yJf T�LMHJI t�zUr x n�R�X�P m P�wJR�X�OiG�P
{ N�c$W�R�Y6N6j+G+LUd 7 µ+f T�LMHJI}|uR+w	GiT�LMHJX�KDKMG�O']�X�HJY6HJ^JN6G�c g>m Y6Y�KM]�LMG+GUI�H�P�G+Y6N6X�^Sc$Z�c$KMG+I�cDR�LMG)`DG+Y6Y�G�c$K'R�_�l
Y6N�c$]�G�P[R�X�P<c$W�k�k�HJLMK>T�LMG+GiT�HJLMI~k�N6G�OiG+`QN�c$G�k�HJY6Z�X�HJI�N�R�Y�LMG+k�LMG�c$G+X�K'R�KMN6HJX�c g h ]�G�c$GQKM]�LMG+GDI�H�P�G+Y6N6X�^
c$Z�c$KMG+I�c�R�Y�c$H)R�Y6Y6H�`�HJX�GQKMH)OiHJX�c$KMLMW�OiK>k�LMH�OiG�P�W�L'R�Y�k�LMN6I�N6KMN6w	G�c�c$W�O']<RJc>OiHJX�G�c>R�X�P<c$k�]�G+LMG�cinJk�LMGil
cMOiLMN6_�N6X�^�KM]�G+N6L[OiG+X�KMG+L'cin�L'RJP�N6N2n�G+K'O g6gB� HJLMG+H�w	G+L+n�`Q]�N6Y6G s H	HJY6G�R�XuHJk�G+L'R�KMN6HJX�c<O+R�XuLMG�c$W�Y6K[N6X�R
KMLMN6I�I�G+P�c$W�L$T2RJOiG�LMG+k�LMG�c$G+X�K'R�KMN6HJX�n m OiN�c)R�X�P v P�G�RJc[O+R�Xu�	G+G+kBKM]�G���X�H�`QY6G�P�^JG<HJX�KM]�G<HJLMN6^JN6X
H�TDKM]�GSc$W�L$T2RJOiG<RJc KM]�G<OiHJI�k�Y6G+KMGU]�N�c$KMHJLMZ�H�TDKM]�G[I�H�P�G+Y�N�c ��X�H�`QX gU� HJLMG+H�w	G+L+n�KM]�N�c OiHJI�k�Y6G+KMG
��X�H�`QY6G�P�^JG�N�c<cMR+w	G�PuN6X�KM]�G�N6X�KMG+LMX�R�YQP�R�K'RB��Y6G�T�HJLMI�R�K'cSKM]�R�K<KM]�G�c$G�K$`DHuc$Z�c$KMG+I�c[c$W�k�k�HJLMK+n
t R�K[P�R�K'RS��Y6G�c N6XBKM]�G<O+RJc$GSH�T m OiN�c R�X�PBKM]�G m L'O']�N6w	G[P�R�K'R<T�HJLMI�R�K N6X v P�G�RJc g)v X.OiHJX�KML'RJc$K)KMH
KM]�G�c$GSK$`DH�c$Z�c$KMG+I�cin m P�wJR�X�OiG�P { N�c$W�R�Y6N6j+G+LUR�Y6Y6H�` cUHJX�G<KMH�OiLMG�R�KMG<R�X�� _��U��Y6GSKM]�R�K[OiHJX�K'R�N6X�c
R<k�HJY6Z�^JHJX�R�YDR�k�k�LMH�\�N6I�R�KMN6HJX�I�H�P�G+Y�H�TDKM]�G[T�LMG+GiT�HJLMI�c$]�R�k�G	n�`QN6KM]�X�H�`QR+Z�H�TQLMG+KMLMN6G+w�N6X�^SKM]�G
]�N�c$KMHJLMZ�R�X�P�HJLMN6^JN6X�H�T�KM]�G[c$W�L$T2RJOiG�c gDy z G�c$N6^JX�d 7J7 f n�R�X�HJKM]�G+L k�LMH�P�W�OiKQT�LMHJI�|uR+w	GiT�LMHJX�K h G�O']�l
X�HJY6HJ^JN6G�c[KM]�R�KSN�c)N6X�KMG+^JL'R�KMG�P.N6X m Y6N�RJc)R�X�P�|uR+w	GiT�LMHJX�K+n>O+R�X�cMR+w	G�^JG+HJI�G+KMLMZBN6X�� _��)��Y6G�c[RJc
`DG+Y6Y�RJcUN6X.F G+H<��Y6G�c `Q]�G+LMG[HJX�Y6Z�KM]�G)��X�R�Y>I�H�P�G+Y�N�c cMR+w	G�P�n�^JN6w�N6X�^<W�kBKM]�GSG+X�KMN6LMG)]�N�c$KMHJLMZ�H�T
KM]�GUI�H�P�G+Y g p G+w	G+LMKM]�G+Y6G�cMcinJKM]�GU^JG+HJI�G+KMLMZSN�cQcMR+w	G�PSN6X�R[k�LMG�OiN�c$GQT�HJLMI g h ]�R�KQN�cin�N6X�R<F G+H[��Y6G	n
KM]�GS^JG+HJI�G+KMLMZ�H�T R�OiN6L'OiY6G[`QN6Y6Y�_�G<G+\�RJOiKMY6Z�LMG+k�LMG�c$G+X�KMG�P�_�W�K)KM]�GSHJLMN6^JN6XuR�X�PBKM]�G[T2RJOiK)KM]�R�K[R
c$W�L$T2RJOiG)]�RJc c$K'R�LMKMG�P�RJc RSOiHJX�G)I�N6^J]�KD_�G)Y6H	c$K g

|�]�N6Y6G m OiN�c�N�cQRSc$G+YbT���OiHJX�K'R�N6X�G�P<�	G+LMX�G+Y�KM]�R�KUP�H	G�cDX�HJKUP�N6LMG�OiKMY6Z<c$W�k�k�HJLMK HJKM]�G+LQ^JG+HJI�G+KMLMN�O
P�R�K'R���Y6GST�HJLMI�R�K'cin v P�G�RJc[R�Y6Y6H�`�HJX�G	n�T�HJL[G+\�R�I�k�Y6G	n�KMHBG+\�k�HJLMKSR�X�P.N6I�k�HJLMK)^JG+HJI�G+KMLMZBW�c$N6X�^
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KM]�G v F�� t d µ��	f P�R�K'R.��Y6G�T�HJLMI�R�K g q X�T�HJLMKMW�X�R�KMG+Y6Z	nQKM]�G�]�N�c$KMHJLMZ�N�cSX�H�Y6HJX�^JG+L�cMR+w	G�P�`Q]�G+X
v P�G�RJcDG+\�k�HJLMK'cQRSI�H�P�G+Y�N6X�KMHSR�X v F�� t ��Y6G g>m KMLMN6I�I�G+PSc$W�L$T2RJOiG)HJLMN6^JN6X�R�KMG�P�RJc RSc$k�]�G+LMG)HJLUR
OiZ�Y6N6X�P�G+L�N�c�HJX�Y6ZScMR+w	G�PSRJc�R KMLMN6I�I�G�P pUqUr s t c$W�L$T2RJOiG R�X�PSN6X�T�HJLMI�R�KMN6HJX[HJX<KM]�GQHJLMN6^JN6XSH�T�KM]�N�c
KMLMN6I�I�G+P�c$W�L$T2RJOiG[N�cUOiHJI�k�Y6G+KMG+Y6Z<Y6H	c$K+n�G+w	G+X�`Q]�G+XBKM]�G v F�� t ��Y6GSN�cQN6I�k�HJLMKMG�P�_�RJO'��N6X�KMH<KM]�G
v P�G�RJc c$HJY6N�P�I�H�P�G+Y6G+L g h ]�G v F�� t ��Y6G)T�HJLMI�R�K N�c V	W�N6KMG[OiHJI�I�HJX�N6XBOiHJX�KMG+I�k�HJL'R�LMZ�I�H�P�G+Y6N6X�^
G+X�w�N6LMHJX�I�G+X�K'c gDv K N�c V	W�N6KMG)N6X�KMG+LMG�c$KMN6X�^SKM]�G+X�n�KM]�R�KU`Q]�N6Y6G v F�� t R�Y6Y6H�` cQHJX�GSKMH�k�LMG�cMOiLMN6_�G)KM]�G
T�HJLMI�H�TDR[T�LMG+GiT�HJLMI}L'R�KMN6HJX�R�Y s c$k�Y6N6X�G t W�L$T2RJOiGSRJc R<OiHJX�G	n�RSLMN6^J]�K OiN6L'OiW�Y�R�L OiZ�Y6N6X�P�G+L+n�RSKMHJLMW�cin
G+K'O g n�RSKMLMN6I�I�G+PSc$W�L$T2RJOiG)I<W�c$KQRJcMc$W�I�G)R[k�R�L'R�I�G+KMLMN�OQT�HJLMI}R�X�P�KM]�G)HJLMN6^JN6X�H�T>KM]�G)c$W�L$T2RJOiG[RJc
RSk�LMN6I�N6KMN6wJGQN�cDX�H<Y6HJX�^JG+LQk�LMG�c$G+LMw	G�P g

h ]�GS��X�H�`QY6G�P�^JG[KM]�R�K)N�cQY6H	c$KUN6X.R�c$k�G�OiNb��OSc$W�L$T2RJOiG[^JG+HJI�G+KMLMZ�KML'R�X�c2T�G+LUI�R��	G�cDN6KUP�N���OiW�Y6K
KMHuOiHJX�c$N�c$KMG+X�KMY6Zu]�R�X�P�Y6G�KM]�N�c[^JG+HJI�G+KMLMZ g h `DH.K$Z�k�G�c[H�TSOiHJX�G�c[I�N6^J]�KSG+\�N�c$KSN6X�RBI�H�P�G+Y6N6X�^
c$Z�c$KMG+I gSm OiHJX�G�OiHJX�c$KMLMW�OiKMG�PBY6H�O+R�Y6Y6Z�`QN6Y6Y>_�G�KMLMG�R�KMG�P.RJc)R�T�W�Y6Y���G�P�^JG�PBk�LMN6I�N6KMN6w	G)`Q]�G+LMG�RJc
R pUqUr s t c$W�L$T2RJOiG�N6X�KM]�G�c$]�R�k�GBH�T[R.OiHJX�G�KM]�R�K<`QRJcSN6I�k�HJLMKMG�PuN6X�n�`QN6Y6YD_�G�KMLMG�R�KMG�P�RJc�R
^JG+X�G+L'R�Y>T�LMG+GiT�HJLMI c$W�L$T2RJOiG�N6XBKM]�N�c)cMR�I�G�c$Z�c$KMG+I gS� HJLMG+H�w	G+L+n�KM]�N�cUN6X�OiHJX�c$N�c$KMG+X�OiZ�I�N6^J]�KUR�Y�c$H
]�N6X�P�G+L�HJk�KMN6I�R�YJKMLMG�R�KMI�G+X�K�R�X�P)T�W�LMKM]�G+L�I�R�X�N6k�W�Y�R�KMN6HJX)H�T�KM]�GQc$W�L$T2RJOiG g	� HJL�G+\�R�I�k�Y6G	n+OiHJX�c$N�P�G+L
KM]�GUR�W�KMHJI�R�KMN�OQ^JG+X�G+L'R�KMN6HJX<H�T�KMH	HJY6k�R�KM]�c�T�HJL p xuI�RJO']�N6X�N6X�^ g�m c$W�L$T2RJOiG H�T�LMG+w	HJY6W�KMN6HJX<O+R�X�_�G
G���OiN6G+X�KMY6Z LMHJK'R�KMG�PSHJX�R Y�R�KM]�GQNbT�KM]�G R�\�N�c�H�T�LMG+w	HJY6W�KMN6HJX<R�X�P[KM]�G OiLMH	cMc2l$c$G�OiKMN6HJX�OiW�LMw	GQR�LMGQ_�HJKM]
��X�H�`QX g h ]�N�cUN6X�T�HJLMI�R�KMN6HJX.I�N6^J]�KU_�G<Y6H	c$K+n>RJc)`DG<]�R+w	G�c$G+G+X.`Q]�G+X.`DG<]�R+w	G<G+\�R�I�N6X�G�P�KM]�G
KM]�LMG+G<I�H�P�G+Y6N6X�^�G+X�w�N6LMHJX�I�G+X�K'cQH�T m OiN�cin v P�G�RJcin>R�X�P m P�wJR�X�OiG�P { N�c$W�R�Y6N6j+G+L)P�W�G�KMH s H	HJY6G�R�X
HJk�G+L'R�KMN6HJX�c�R�k�k�Y6N6G�P�KMHuKM]�GBk�LMN6I�N6KMN6w	G�c$]�R�k�G�c�HJL�P�W�GBKMH�P�R�K'RuG+\�k�HJLMKMN6X�^�R�X�P�N6I�k�HJLMKMN6X�^ g
q X�T�HJLMKMW�X�R�KMG+Y6Z	n�_�ZUKMLMG�R�KMN6X�^ KM]�GQc$W�L$T2RJOiGDH�T�LMG+w	HJY6W�KMN6HJX[RJc>RQLMG+^JW�Y�R�L pUqUr s t c$W�L$T2RJOiG	n�N6K�I�N6^J]�K
_�G)I�HJLMG)P�N���OiW�Y6KQR�X�P�N6X�G���OiN6G+X�K�KMHSI�R�X�W�T2RJOiKMW�LMGUKM]�G[c$W�L$T2RJOiG g t N6I�N6Y�R�LMY6Z	nJKM]�G[OiHJI�k�W�K'R�KMN6HJX
H�TDKM]�G<c$W�L$T2RJOiG<c$W�L$T2RJOiG[N6X�KMG+L'c$G�OiKMN6HJX�c R�LMG<c$N6I�k�Y6G+LDKMH�OiHJI�k�W�KMG)HJX�OiGSKM]�GSc$W�L$T2RJOiGSN�c ��X�H�` KMH
_�G)H�TDR<c$N6I�k�Y6G+LDc$]�R�k�GSc$W�O']�RJc RSc$k�]�G+LMG g

h ]�N�c)OiHJX�c$N�c$KMG+X�OiZBk�LMHJ_�Y6G+I�N�cUG+w	G+XBI�HJLMGSc$G+w	G+LMG<RJc)KM]�G+LMG<R�LMG<X�W�I�G+LMHJW�c `QR+Z�cUHJX�G�O+R�X
OiHJX�c$KMLMW�OiK�R.^JG+HJI�G+KMLMZ g�m OiN6L'OiY6G�O+R�X�_�G�LMG+k�LMG�c$G+X�KMG�Puk�LMH�OiG�P�W�L'R�Y6Y6ZuW�c$N6X�^uN6K'c<OiG+X�KMG+LSR�X�P
L'RJP�N6W�cin�O+R�X<_�G T�HJLMI�G�P[W�c$N6X�^[KM]�LMG+G HJLDI�HJLMG R�L'O+c�KM]�R�KDR�LMGULMG+k�LMG�c$G+X�KMG�PSRJc�L'R�KMN6HJX�R�Y�V	W�RJP�L'R�K$l
N�O+cUHJL[]�N6^J]�G+LSP�G+^JLMG+G�cin�HJL[G+w	G+X.R�k�k�LMH�\�N6I�R�KMG�PBW�c$N6X�^�k�HJY6Z�X�HJI�N�R�Y�T�W�X�OiKMN6HJX�c g h H�N6Y6Y6W�c$KML'R�KMG
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KM]�G�OiHJI�k�W�K'R�KMN6HJX�R�YQN�cMc$W�G�c[N6X�w	HJY6w	G�PBN6X�N�P�G+X�KMNbT�Z�N6X�^BP�Nba�G+LMG+X�K[LMG+k�LMG�c$G+X�K'R�KMN6HJX�c[H�T)KM]�G�cMR�I�G
^JG+HJI�G+KMLMN�O�c$]�R�k�G	nQ`DGBOiHJX�c$N�P�G+L�Ruc$N6I�k�Y6G�Y6N6X�G�c$G+^JI�G+X�K g x�Y6G�R�LMY6Z	nDR.Y6N6X�G�c$G+^JI�G+X�KSO+R�X�_�G
LMG+k�LMG�c$G+X�KMG�P�RJc RSY6N6X�G�R�LDk�HJY6Z�X�HJI�N�R�Y2n�G g ^ g n�W�c$N6X�^SKM]�G)Y6N6X�G�R�L s��G+j+N6G+L�_�RJc$N�cDT�W�X�OiKMN6HJX�c �
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��� �� ���	��
 � � � µ�� �	��� � � ��� ����d ��� µif � � µ �

`Q]�G+LMG
� �� ���	� P�G+X�HJKMG�cUKM]�G"!�l2KM] s��G+j+N6G+LQ_�RJc$N�c T�W�X�OiKMN6HJX.H�T P�G+^JLMG+G"# gSm ]�N6^J]�G+LUHJL'P�G+L s��G+j+N6G+L
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��� �� ���	�	� #%$ 7 � ����d ��� µif � � 7 �

N�c�R)Y6N6X�GUc$G+^JI�G+X�K�NbT�R�Y6Y�KM]�G)OiHJX�KMLMHJY�k�HJN6X�K'c �
�
R�LMG�&	')(*(,+.-0/2143 g h ]�G)OiHJX�w	G+\[]�W�Y6Y�H�T �

� ����56!�5#��>N�cDR)Y6N6X�GUc$G+^JI�G+X�KDR�X�P�]�G+X�OiG KM]�G)OiW�LMw	G I<W�c$K>_�GUY6N6X�G�R�L g x�HJX�c$N�P�G+LQKM]�G)O+RJc$GU`Q]�G+LMG �
�
R�LMG
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h ]�N�cSc$k�G�OiN�R�YQO+RJc$G�I�R+Z.H�O+OiW�L<RJc[KM]�G�LMG�c$W�Y6K[H�T)P�G+^JLMG+G�L'R�N�c$N6X�^�d µ � f KM]�G�Y6N6X�G�R�L s��G+j+N6G+L)Y6N6X�G
c$G+^JI�G+X�KDH�T ��V	W�R�KMN6HJXF� µ ��KMH�R�XBR�k�k�LMHJk�LMN�R�KMGSP�G+^JLMG+G # g

v X�R�X�HJKM]�G+L LMG+k�LMG�c$G+X�K'R�KMN6HJX�H�T�KM]�G[cMR�I�GUY6N6X�G[c$G+^JI�G+X�K+n	KM]�G)k�HJN6X�K'c �
�
I�R+Z<_�G)W�X�G�V	W�R�Y6Y6Z

c$k�RJOiG�P"��G+w	G+X)NbT�KM]�G+Z[R�LMGQOiHJY6Y6N6X�G�R�L�� g t W�O']SRQ]�N6^J]�G+L�HJL'P�G+L�LMG+k�LMG�c$G+X�K'R�KMN6HJX[H�T�KM]�GDY6N6X�GDc$G+^JI�G+X�K
O+R�XB_�G<OiLMG�R�KMG�P�_�Z�R%3	/�=?143214G"/	H>/�3�+,I:1)H�+.'4- g � HJLUG+\�R�I�k�Y6G	n�c$W�_�c$KMN6KMW�KMG���
JB � �	B"� d ��� µif n�N6X�KMH
��V	W�R�KMN6HJXF� µ � g h ]�G+X�n�`DG)^JG+K
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_�G�O+R�W�c$G��
�� ��� � �� ��B)� 
 µ R�X�P B � 
 � �� ��B)� g

h ]�G<OiW�LMw	G"����B � �QN6X ��V	W�R�KMN6HJX7� y �QN�cUR�k�HJY6Z�X�HJI�N�R�Y�LMG+k�LMG�c$G+X�K'R�KMN6HJXBH�TQR<Y6N6X�G	n�_�W�KU`QN6KM]
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N�cQX�HJK)OiHJX�c$K'R�X�K g h ]�W�cin�KM]�G<cMR�I�G)^JG+HJI�G+KMLMZ�O+R�XB_�G

LMG+k�LMG�c$G+X�KMG�P)N6X<c$G+w	G+L'R�Y�P�Nba�G+LMG+X�K�`QR+Z�c�G+w	G+X[`Q]�G+X<k�HJY6Z�X�HJI�N�R�Y�c�H�T�KM]�G cMR�I�GQP�G+^JLMG+G R�LMGQW�c$G�P g
h ]�G OiW�LMw	G�����B � ��H�T�P�G+^JLMG+G�#<N6X ��V	W�R�KMN6HJX � y �>R�X�P[KM]�GQY6N6X�G�R�L>OiW�LMw	G������	��T�LMHJI ��V	W�R�KMN6HJX � µ �
P�G+^JLMG+G L'R�N�c$G�PSKMH[P�G+^JLMG+GP#�n	_�HJKM]�LMG+k�LMG�c$G+X�K>KM]�GUcMR�I�G Y6N6X�G c$G+^JI�G+X�K�T�LMHJI � � KMH � � n�R�X�P<_�HJKM]R�LMG)H�TDP�G+^JLMG+G #���_�W�K KM]�G+Z�R�LMG[LMG+k�LMG�c$G+X�KMG�P<W�c$N6X�^ @4+ � /�3	/�-�H�OiHJX�KMLMHJY�k�HJN6X�K'c g h ]�N�cQR�I<_�N6^JW�N6K$Z
O+R�X<_�GQGia�G�OiKMN6w	G+Y6Z)R�Y6Y6G+w�N�R�KMG�P)_�ZSOiHJX�c$N�P�G+LMN6X�^UN6X�KMLMN6X�c$N�O ��N g G g n�k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�l2N6X�P�G+k�G+X�P�G+X�K��
k�LMHJk�G+LMKMN6G�cDH�TDOiW�LMw	G�cDR�X�P�c$W�L$T2RJOiG�c g

z Nba�G+LMG+X�KMN�R�Y�R�X�R�Y6Z�c$N�cQKMH	HJY�cUR�LMG[_�RJc$G�P�HJX�LMG+^JW�Y�R�LUOiW�LMw	G�cQR�X�PBc$W�L$T2RJOiG�cQ`QN6KM]�LMG+^JW�Y�R�L k�R+l
L'R�I�G+KMG+LMN6j�R�KMN6HJX g h ]�G+LMGiT�HJLMG	n Ruc$G+LMN6HJW�c<k�LMHJ_�Y6G+I R�LMN�c$G�c<`Q]�G+X�RuOiW�LMw	G�HJL�c$W�L$T2RJOiGBN�cSX�HJX�l
LMG+^JW�Y�R�L+nUHJL�KM]�G.k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�N�c�X�HJX�l2LMG+^JW�Y�R�L�G+w	G+X�NbTSKM]�GuOiW�LMw	GBHJLBc$W�L$T2RJOiG.N6K'c$G+YbT[N�c
LMG+^JW�Y�R�L g[v XBKM]�GSLMG+k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX �P
OB � H�TDKM]�GSY6N6X�GSc$G+^JI�G+X�KQN6X ��V	W�R�KMN6HJX � y �'n�KM]�GSk�R+l
L'R�I�G+KMG+LMN6j�R�KMN6HJXuN�cSX�HJX�l2LMG+^JW�Y�R�L�R�K�B7
K�7��N g G g n 
��
�� 
K�.R�K�B7
K�4�[G+w	G+X�KM]�HJW�^J]�KM]�G�Y6N6X�G
c$G+^JI�G+X�K>]�RJc�X�HSOiW�c$k<k�HJN6X�K g�v X<KM]�N�cDO+RJc$G	n	KM]�G X�HJX�l2LMG+^JW�Y�R�LMN6K$Z<P�H	G�cDX�HJKDO+R�W�c$GUI<W�O'][KMLMHJW�_�Y6G
c$N6X�OiG�N6KSH�O+OiW�L'c<R�K�RB_�HJW�X�P�R�LMZ�k�HJN6X�K g�m I�HJLMG�c$G+LMN6HJW�cSk�LMHJ_�Y6G+I R�LMN�c$G�cSN6X�KM]�G�T�HJY6Y6H�`QN6X�^
X�HJX�l2LMG+^JW�Y�R�L k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�H�T�RSY6N6X�G)c$G+^JI�G+X�K �
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`Q]�G+LMG
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h ]�GSY6N6X�G<c$G+^JI�G+X�K �����	�DN6X ��V	W�R�KMN6HJX � � � N�c X�HJK�3	/$#494(,143[d � f R�KP� 
 �� R�X�P��� c$N6X�OiG��&%*� �� ��
�&%*�'�� � 
 �����	�4� g � HJLMG+H�w	G+L+n�KM]�GBc$W�_�c$G+^JI�G+X�KS_�G+K$`DG+G+X6� �� � �� �SR�X�P �'�� ���� �'nQN�cSKML'RJOiG�P�KM]�LMG+G
KMN6I�G�c�N6X�KM]�N�cQk�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX(��KM]�R�KUN�cin�KM]�G[k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�N�cQX�HJK�= 32'�=0/�3 g |.G[X�G+G�P�KMH
P�G+KMG�OiKUR�Y6Y�X�HJX�l2LMG+^JW�Y�R�L)k�HJN6X�K'cUR�X�PBc$W�_�P�N6w�N�P�G<OiW�LMw	G�cQR�X�P.c$W�L$T2RJOiG�cUc$H�KM]�R�KUKM]�G+Z�I�R+Z�]�R+w	G
X�HJX�l2LMG+^JW�Y�R�LSk�HJN6X�K'c[HJX�Y6ZuR�KSKM]�G�_�HJW�X�P�R�LMZ g h ]�G�X�HJX�l2LMG+^JW�Y�R�LSk�HJN6X�K'cSO+R�X�_�G�P�G+KMG�OiKMG�P._�Z
c$HJY6w�N6X�^ �&) 
��
�� ) � 
6��n�T�HJLURSOiW�LMw	G �����	�'n�R�X�P )�*,+*�-/. *,+*�0 ) � 
6��n�T�HJL R<c$W�L$T2RJOiG21���3���4?� g

v X KM]�GuP�G+w	G+Y6HJk�I�G+X�K[H�T�OiW�LMw	GBKM]�G+HJLMZ	n KM]�G.R�L'O'l2Y6G+X�^JKM] LMG+k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�N�c<W�c$W�R�Y6Y6Z
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RJcMc$W�I�G�P g q X�T�HJLMKMW�X�R�KMG+Y6Z	n�N6Xu^JG+X�G+L'R�Y2n�N6KSN�c[N6I�k�H	cMc$N6_�Y6G<KMHuOiHJI�k�W�KMG<KM]�G�R�L'O'l2Y6G+X�^JKM]�LMG+k�R+l
L'R�I�G+KMG+LMN6j�R�KMN6HJX[H�T>R�X�R�LM_�N6KML'R�LMZSLMG+^JW�Y�R�LDk�R�L'R�I�G+KMLMN�ODOiW�LMw	G N6X<KM]�GUc$k�RJOiG H�T���k�N6G�OiG+`QN�c$G)��k�HJY6Z	l
X�HJI�N�R�Y�c[HJL<L'R�KMN6HJX�R�Y�c �2P�G+X�HJKMG�P���� ]�G+LMG�R+T�KMG+L����Qc$G+G r GiT�G+LMG+X�OiGBd µ+µ+f2g h ]�G+LMGiT�HJLMG	n�HJX�GBO+R�X
HJX�Y6ZBR�k�k�LMH�\�N6I�R�KMG[KM]�G<R�L'O'l2Y6G+X�^JKM].k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�H�TQR�XuR�LM_�N6KML'R�LMZBk�R�L'R�I�G+KMLMN�O)OiW�LMw	GS_�Z
RSk�HJY6Z�X�HJI�N�R�Y�HJLQL'R�KMN6HJX�R�Y>OiW�LMw	GU`QN6KM]�N6X�R[k�LMG�cMOiLMN6_�G�P�KMHJY6G+L'R�X�OiG�d � f2g

m I�HJLMGBk�L'RJOiKMN�O+R�Y[R�k�k�LMH	RJO'] N�c�KMH�W�c$GuKM]�GuOiHJX�P�N6KMN6HJX�c�KM]�R�KBR�LMG.N6X�P�G+k�G+X�P�G+X�K�H�TSKM]�G
k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�nJ`Q]�G+X�G+w	G+L>k�H	cMc$N6_�Y6G g�v X<KM]�N�c>k�R�k�G+L+n�`DG W�c$G N6X�KMLMN6X�c$N�ODk�LMHJk�G+LMKMN6G�c�H�T�c$N6I�k�Y6G
T�LMG+GiT�HJLMI�OiW�LMw	G�c R�X�P.c$W�L$T2RJOiG�c KMH�P�G+KMG+LMI�N6X�GU`Q]�G+KM]�G+L)R�k�R�L'R�I�G+KMLMN�O)OiW�LMw	G[HJL[c$W�L$T2RJOiGSN�cUR�X
R�Y6N�RJcDH�TDR<c$N6I�k�Y6G+LDc$]�R�k�GSc$W�O']�RJc RSOiN6L'OiY6G	n�R<OiZ�Y6N6X�P�G+L+n	HJLURSOiHJX�G g

h H�`QR�L'P�KM]�N�cQG+X�P�n�`DGSP�G+LMN6w	G)N6X�KMLMN6X�c$N�O ��N g G g n�k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�l2N6X�P�G+k�G+X�P�G+X�K���OiHJX�P�N6KMN6HJX�c
`Q]�N�O']�O+R�X�P�G+KMG+LMI�N6X�G �
µJg `Q]�G+KM]�G+L R<OiW�LMw	GUN�cQR[Y6N6X�G)c$G+^JI�G+X�KDHJLURSOiN6L'OiW�Y�R�LQR�L'O g

7 g `Q]�G+KM]�G+L R<c$W�L$T2RJOiG)N�cQRSc$k�]�G+LMG	n�R<OiZ�Y6N6X�P�G+L+n	HJL R<OiHJX�G g

y�g `Q]�G+KM]�G+L RSc$W�L$T2RJOiG[N�cQOiHJX�c$KMLMW�OiKMG�P�RJcQR<c$W�L$T2RJOiG)H�T�LMG+w	HJY6W�KMN6HJX�n�R<c$W�L$T2RJOiG)H�T�G+\�KMLMW�c$N6HJX�n
RSLMW�Y6G�P���P�G+w	G+Y6HJk�R�_�Y6GUc$W�L$T2RJOiG	n�HJLUR[^JG+X�G+L'R�Y6N6j+G�P�OiZ�Y6N6X�P�G+L g

h H�P�G+KMG�OiK<G�RJO'] c$k�G�OiN�R�Y K$Z�k�G	nQ`DG.RJcMc$W�I�GBKM]�GBN�P�G+X�KMN6K$ZuHJL�c$N6I�N6Y�R�LMN6K$Z ��T�HJLMI<W�Y�R�KMG�P�RJc�R�X
G�V	W�R�Y6N6K$Z�OiHJX�P�N6KMN6HJX�N6X���� �DR�X�P�KMG�c$KQNbT�KM]�G)G�V	W�R�Y6N6K$Z<]�HJY�P�c g

h ]�G�N6X�KMLMN6X�c$N�O�OiHJX�P�N6KMN6HJX�c<R�LMG�W�c$W�R�Y6Y6ZuT�HJLMI<W�Y�R�KMG�PuRJc<cMO+R�Y�R�LST�W�X�OiKMN6HJX�cSH�T[]�N6^J]�P�G+^JLMG+G
N6X����/��KM]�G+LMGiT�HJLMG	n�KM]�G+N6L G+wJR�Y6W�R�KMN6HJX�c K'R��	GSOiHJX�c$N�P�G+L'R�_�Y6GSOiHJI�k�W�K'R�KMN6HJX�KMN6I�G gDv XBKM]�N�cQk�R�k�G+L+n
`DG[c$W�^J^JG�c$K)RSI�HJLMG)G���OiN6G+X�K�I�G+KM]�H�P�H�TDcMR�I�k�Y6N6X�^SKM]�G)^JG+HJI�G+KMLMN�OQT�G�R�KMW�LMG�cQH�T�G�RJO']�OiW�LMw	G)HJL
c$W�L$T2RJOiG)R�K���X�N6KMG	n�`DG+Y6Y�c$G+Y6G�OiKMG�P�n	Y6H�O+R�KMN6HJX�c g �$� _�w�N6HJW�c$Y6Z	n�R�X�N6I�k�LMHJk�G+LDcMR�I�k�Y6N6X�^[OiHJW�Y�PSLMG�c$W�Y6K
N6X.R�Y6N�RJc$N6X�^ ��T�HJL)G+\�R�I�k�Y6G	n�K$`DH�P�Nba�G+LMG+X�KUOiW�LMw	G�c���c$W�L$T2RJOiG�c I�R+Z�_�G<LMG�OiHJ^JX�N6j+G�P�RJcUN�P�G+X�KMN�O+R�Y g �
s RJc$G�P<HJX�KM]�N�c�KMG�O']�X�N�V	W�G	nJ`DG)O+R�X�P�G+KMG+LMI�N6X�GQKM]�GUc$]�R�k�G)H�T�R[OiW�LMw	G HJLQRSc$W�L$T2RJOiG)OiHJI�k�Y6G+KMG+Y6ZJn
`Q]�N6Y6GUW�KMN6Y6N6j+N6X�^SOiG+LMK'R�N6X�N6X�KMLMN6X�c$N�OQk�LMHJk�G+LMKMN6G�cD`Q]�N�O']�OiY�RJcMc$NbT�Z�KM]�G)^JG+HJI�G+KMLMN�O c$]�R�k�G[W�X�N�V	W�G+Y6Z g

h ]�N�c>k�R�k�G+L�N�c�HJLM^	R�X�N6j+G�P<RJc�T�HJY6Y6H�` c g>v X t G�OiKMN6HJX 7 n	`DG _�LMN6G���Z[P�N�cMOiW�cMc�P�Nba�G+LMG+X�KMN�R�Y�^JG+HJI�Gil
KMLMZ[H�T�OiW�LMw	G�c�R�X�P<c$W�L$T2RJOiG�c>R�X�PSk�LMG�c$G+X�K>N6X�KMLMN6X�c$N�O>k�LMHJk�G+LMKMN6G�c�KM]�R�K�`QN6Y6Y�_�GQW�c$G�P[N6XSKM]�N�c�k�R�k�G+L g
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v X t G�OiKMN6HJX y n�`DGUOiHJX�c$N�P�G+L�KM]�GUY6N6X�G�R�LMN6K$ZSR�X�P<k�Y�R�X�R�LMN6K$ZSH�T>OiW�LMw	G�c�R�X�P�c$W�L$T2RJOiG�cin�R�X�P�R�Y�c$HSP�Gil
LMN6w	GUKM]�GUN6X�KMLMN6X�c$N�O ��N g G g n	k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�l2N6X�P�G+k�G+X�P�G+X�K��>OiHJX�P�N6KMN6HJX�cDX�G�OiG�cMcMR�LMZ<T�HJL RSc$W�L$T2RJOiG
KMH<_�G[R<c$k�]�G+LMG	n�R<OiZ�Y6N6X�P�G+L+n	HJLURSOiHJX�G g�v X t G�OiKMN6HJX � n�`DG[RJcMc$W�I�G)c$N6I�k�Y6G k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�c
H�TSc$k�G�OiN�R�Y c$W�L$T2RJOiG.OiHJX�c$KMLMW�OiKMHJL'c�R�X�P�P�G+w	G+Y6HJk�OiHJX�P�N6KMN6HJX�c[T�HJL�KM]�G+I KMHu]�R+w	GBc$k�G�OiNb��O�^JG+H�l
I�G+KMLMN�OQc$]�R�k�G�c g h ]�G[OiHJX�c$KMLMW�OiKMHJL'c�T�HJL c$W�L$T2RJOiG�cQH�T>LMG+w	HJY6W�KMN6HJX �+G+\�KMLMW�c$N6HJX�n�LMW�Y6G�P���P�G+w	G+Y6HJk�R�_�Y6G
c$W�L$T2RJOiG�cin R�X�P�^JG+X�G+L'R�Y6N6j+G�P�OiZ�Y6N6X�P�G+L'cSR�LMG.OiHJX�c$N�P�G+LMG�P g � HJLMG�k�L'RJOiKMN�O+R�YUOiHJX�c$N�P�G+L'R�KMN6HJX�cST�HJL
cMR�I�k�Y6N6X�^BR�LMG�L'R�N�c$G�P.N6X t G�OiKMN6HJX � n�`Q]�N6Y6G�N6X t G�OiKMN6HJX"!�n�`DG�OiHJX�OiY6W�P�G�KM]�G�k�R�k�G+L g�m Y6Y�KM]�G
��^JW�LMG�c�N6X�KM]�N�c�k�R�k�G+LQ`DG+LMGUOiLMG�R�KMG�PSW�c$N6X�^SKMH	HJY�cDN6I�k�Y6G+I<GiX�KMG�P[RJc�k�R�LMKQH�T�KM]�G v r v h d µ � f c$HJY6N�P
I�H�P�G+Y6N6X�^Sc$Z�c$KMG+IBn�P�G+w	G+Y6HJk�G�P�R�KQKM]�G h G�O']�X�N6HJX�n v c$L'R�G+Y g

� � E����U=��):<;�E	��

���U?���� ;>=��

� G+K �����	��
 �������	�	���0���	�2�	���P� d � � ��� � f n�_�G<R<LMG+^JW�Y�R�LUk�Y�R�X�R�LUk�R�L'R�I�G+KMLMN�O)OiW�LMw	G g h ]�LMHJW�^J]�HJW�KKM]�N�c>k�R�k�G+L R�X�P<W�X�Y6G�cMc�c$K'R�KMG�P<HJKM]�G+LM`QN�c$G	n	`DGURJcMc$W�I�G KM]�R�KDKM]�GQT�LMG+GiT�HJLMIoOiW�LMw	G�c�R�X�P�c$W�L$T2RJOiG�c
R�LMG�N6X����Bn>N g G g n�KM]�G�c$k�RJOiG�H�T���k�N6G�OiG+`QN�c$G)�QL'R�KMN6HJX�R�YDT�W�X�OiKMN6HJX�c g h ]�G�OiW�LMwJR�KMW�LMG�H�T �����	� N�c
^JN6w	G+X�_�Z%�2c$G+G r GiT�G+LMG+X�OiGSd � f � �

� ���	��
 � %.���	����% %,���	� � � % %*���	����%*���	���� % ���	� � �"� % ���	� � � ����� E � � �
v X�^JG+X�G+L'R�Y2n � ���	�DN�cQX�HJK LMG+k�LMG�c$G+X�K'R�_�Y6G)N6X�KM]�GSc$k�RJOiGSH�T ����G+w	G+X�NbT �����	� � ���Bn�P�W�G[KMH<KM]�G
cMV	W�R�LMGQLMH	HJK>KMG+LMI N6X[KM]�G P�G+X�HJI�N6X�R�KMHJL�H�T ��V	W�R�KMN6HJX � � � g p G+w	G+LMKM]�G+Y6G�cMcini`DGD]�R+w	G � � ���	� �����/�
N6X�c$HJI�G)R�k�k�Y6N�O+R�KMN6HJX�cin�KM]�G[OiHJI�k�W�K'R�KMN6HJX�H�T � � ���	��`QN6Y6Y�_�G[c$]�H�`QX�KMH<_�G[c$W ��OiN6G+X�K g

F N6w	G+X�KM]�G<OiW�LMwJR�KMW�LMG � ���)�'n�`Q]�G+LMG��SN�c KM]�G<R�L'O'l2Y6G+X�^JKM]Bk�R�L'R�I�G+KMG+L+n�KM]�G+LMGSG+\�N�c$K'cQG+\�RJOiKMY6Z
HJX�GQk�Y�R�X�R�LDOiW�LMw	G	n4�����)�'nJW�kSKMH)LMN6^JN�P[I�HJKMN6HJX���N g G g n�KML'R�X�c$Y�R�KMN6HJX�R�X�P[LMHJK'R�KMN6HJX �'n�c$W�O']SKM]�R�K � ���)�
N�c)KM]�G�OiW�LMwJR�KMW�LMG�H�T �����)�)R�K�� g h ]�G�G+\�N�c$KMG+X�OiG<R�X�PuW�X�N�V	W�G+X�G�cMc)H�T �����)�UN�c)RBOiHJLMHJY6Y�R�LMZ.H�T
`Q]�R�K N�cD��X�H�`QX�RJcQKM]�GUT�W�X�P�R�I�G+X�K'R�Y�KM]�G+HJLMG+I}H�T>Y6H�O+R�Y>P�Nba�G+LMG+X�KMN�R�Y�^JG+HJI�G+KMLMZ<H�TDOiW�LMw	G�cUd � f2g

h ]�G<OiW�LMwJR�KMW�LMG � ���	�DH�TQR�OiW�LMw	G������	����`Q]�N�O']�I�R+Z�X�HJKU_�GSR�L'O'l2Y6G+X�^JKM]Bk�R�L'R�I�G+KMG+LMN6j+G�P0�>N�c
N6X�P�G+k�G+X�P�G+X�K[H�T)k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJXuRJcSY6HJX�^uRJc[KM]�G�OiW�LMw	G�N�c[KML'RJOiG�PuN6X�KM]�G�cMR�I�G�P�N6LMG�OiKMN6HJX
RJcSKM]�G�R�L'O'l2Y6G+X�^JKM]6�2c$G+G �>\�G+L'OiN�c$G µ 7 N6X�k�R�^JG 7�� H�T[P�HuxDR�LMI�H�d � f � g � h ]�G�OiW�LMwJR�KMW�LMG � ���	�
O']�R�X�^JG�c�N6K'c�c$N6^JX `Q]�G+X�KM]�G.OiW�LMw	GBN�c<KML'RJOiG�P�N6X�KM]�GBLMG+w	G+L'c$G�P�P�N6LMG�OiKMN6HJX g � h ]�G+LMGiT�HJLMG	nQ`DG
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]�R+w	G � ���4���	�2��
 � ���	�'n�`Q]�G+LMG��4���	�DN�cQKM]�GSR�L'O'l2Y6G+X�^JKM]�LMG+k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�H�T������	� g p HJKMG[KM]�R�K
�'%.���	��
 ) �&%*���	� ) g�m O+OiHJL'P�N6X�^[KMH<KM]�GUT�W�X�P�R�I�G+X�K'R�Y�KM]�G+HJLMG+IoH�T�Y6H�O+R�Y�P�Nba�G+LMG+X�KMN�R�Y�^JG+HJI�G+KMLMZ<H�T
OiW�LMw	G�cin�^JN6w	G+X�RSOiW�LMwJR�KMW�LMG[P�N�c$KMLMN6_�W�KMN6HJX�T�W�X�OiKMN6HJX � ���	�'n�KM]�G[OiHJLMLMG�c$k�HJX�P�N6X�^�OiW�LMw	G �����	�>I<W�c$K
_�G)W�X�N�V	W�G)W�k�KMH<LMN6^JN�P�I�HJKMN6HJX g

m cMc$W�I�GQKM]�G OiW�LMwJR�KMW�LMG � ���	��H�T�R[OiW�LMw	G������	��N�c�OiHJX�c$K'R�X�K'��KM]�R�K�N�cin � ���	��� � � g h ]�G+X<KM]�G+LMG
G+\�N�c$K'cUG+\�RJOiKMY6ZBHJX�G�k�Y�R�X�R�LSOiW�LMw	G<`QN6KM]uKM]�G�OiHJX�c$K'R�X�KSOiW�LMwJR�KMW�LMG<��G+Y�P�n�W�kuKMHBLMN6^JN�PBI�HJKMN6HJX g
t N6X�OiG KM]�GUOiN6L'OiY6GP��H�T�L'RJP�N6W�c µ�� � � �>N�c�R[OiW�LMw	GQH�T>OiHJX�c$K'R�X�KQOiW�LMwJR�KMW�LMG � � n	KM]�G)OiW�LMw	GP�����	��I<W�c$K
_�G[R<OiN6L'OiW�Y�R�LQR�L'O g�� HJLMG+H�w	G+L+n�NbT � ���	��� ��n�KM]�G[OiW�LMw	G �����	�>I<W�c$KD_�GSRSc$KML'R�N6^J]�K Y6N6X�G g

h ]�G�T�W�X�P�R�I�G+X�K'R�YQKM]�G+HJLMG+I H�T[Y6H�O+R�YUP�Nba�G+LMG+X�KMN�R�YD^JG+HJI�G+KMLMZuH�T[OiW�LMw	G�cSR�Y�c$HuG+\�KMG+X�P�cSKMH
c$W�L$T2RJOiG�c<d � f2g h ]�GS��L'c$KSR�X�P.c$G�OiHJX�PBT�W�X�P�R�I�G+X�K'R�Y�T�HJLMI�cin���R�X�P�����n�KMHJ^JG+KM]�G+L[P�G+KMG+LMI�N6X�GSR
c$W�L$T2RJOiG	n 1���3���4?�'n	W�X�N�V	W�G+Y6Z<W�k�KMH<RSLMN6^JN�P�I�HJKMN6HJX �� 
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�������� *,+*�- � *,+*�-�� � *,+*�- � *,+*�0��
� *,+*�0 � *,+*�- � � *,+*�0 � *,+*�0 �

� ���� � � e �
R�X�P

� 
J�! � � � 
������ � #D� *�"�+*�- " � � #D� *�"�+*�-,*�0
�
� #D� *�"�+*�0 *�-#� � #D� *�"�+*�0 " �

� ���� � ���4�
`Q]�G+LMG #�N�cDKM]�G)W�X�N6KQX�HJLMI�R�Y�w	G�OiKMHJLDH�T 1 g
� G+K�$#% _�GUKM]�GUK'R�X�^JG+X�KQk�Y�R�X�G)R�KQR[k�HJN6X�K�& � 1 g>� HJLMG+H�w	G+L+n	Y6G+K�' 
)( - *,+*�- �*( 0 *,+*�0 n�`Q]�G+LMG("
 �!( - ��( 0 �QN�cUR�XuR�LM_�N6KML'R�LMZBP�N6LMG�OiKMN6HJX�N6XBKM]�G ��3���4?��l2k�R�L'R�I�G+KMG+L P�HJI�R�N6X�H�T 1 g h ]�GSX�HJLMI�R�Y

OiW�LMwJR�KMW�LMG<H�T R<T�LMG+GiT�HJLMI c$W�L$T2RJOiG	n 1Dn�R�K[R�^JN6w	G+XBY6H�O+R�KMN6HJX+&.R�X�PBN6XuR�P�N6LMG�OiKMN6HJX*'K�,$#%�n�N�c
P�G+KMG+LMI�N6X�G�PS_�Z �2c$G+G[P�H�xDR�LMI�H�d � f � �

�
� 
 (
-�( �(
./( � E � µ �4�
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h `DH�c$k�G�OiNb��OUP�N6LMG�OiKMN6HJX�c�N6X+$#%��2OiHJLMLMG�c$k�HJX�P�N6X�^<KMHSKM]�G)I�R�\�N6I<W�I~R�X�P�I�N6X�N6ISW�I~X�HJLMI�R�Y
OiW�LMwJR�KMW�LMG�c	�)R�LMG���X�H�`QX�RJc[KM]�G�k�LMN6X�OiN6k�R�Y�P�N6LMG�OiKMN6HJX�c�d � f �>KM]�G+Z.R�LMG�HJLMKM]�HJ^JHJX�R�Y N6X�$#% g h ]�G
X�HJLMI�R�Y�OiW�LMwJR�KMW�LMG�c>N6X<KM]�G�c$G K$`DHSP�N6LMG�OiKMN6HJX�c>R�LMG)O+R�Y6Y6G�P[KM]�G k�LMN6X�OiN6k�R�Y�OiW�LMwJR�KMW�LMG�c � � � R�X�P � � gh ]�GSFUR�W�cMc$N�R�X.OiW�LMwJR�KMW�LMG�� ��3���4?��
 � � ��3���4?� � � ��3���4?�>N�cD^JN6w	G+X�_�Z

� 
 � ���
� � �
  �>�  ��� �  � �  � �� �>� � ��� � � � � � � �
 � #D� *�"�+*�- " � � #D� *�"�+*�0 " � � � #D� *�"�+*�-,*�0
� �
� *,+*�- � *,+*�- � � *,+*�0 � *,+*�0 � � � *,+*�- � *,+*�0 � �
 � #D� *�"�+*�- " � � #�� *�"�+*�0 " � � � #D� *�"�+*�-,*�0 � ��

� *,+*�- � *,+*�-�� � *,+*�0 � *,+*�0�� � � *,+*�- � *,+*�0#� ��� ��� *,+*�-/. *,+*�0
���
� � µ+µ �

`Q]�G+LMG # 
 *,+*�-/. *,+*�0
g�� G+X�OiG	n�^JN6w	G+X 1���3���4?� �����Bn�`DG[R�Y6`QR+Z�cD]�R+w	G

� ��3���4?� �����%E
q X�Y6N6�	GUKM]�G�FUR�W�cMc$N�R�XuOiW�LMwJR�KMW�LMG	� ��3���4?�'n�KM]�GSI�G�R�X�OiW�LMwJR�KMW�LMG	
%��3���4?��
���
 
 -�� 0 ��� � " 
 -�� 0 ��

N�c)k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJXuP�G+k�G+X�P�G+X�K+n>c$N6X�OiG�N6K)LMG+w	G+L'c$G�c)N6K'c[c$N6^JXu`Q]�G+X�KM]�G�k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJXBN�c
LMG+w	G+L'c$G�P g h ]�GQI�G�R�XSOiW�LMwJR�KMW�LMGQ��G+Y�P�
}O+R�X<R�Y�c$H)_�G LMG+k�LMG�c$G+X�KMG�P)N6XSKMG+LMI�c�H�T�KM]�G OiH	G���OiN6G+X�K'c
H�T � R�X�P � �


 
 � �>�  ��� �*� ���  �>� � 7 � � �  � �7 � � �
 � *,+*�- � *,+*�-�� � #D� *�"�+*�0 " � � � *,+*�0 � *,+*�0�� � #D� *�"�+*�- " � � 7 � *,+*�- � *,+*�0�� � #D� *�"�+*�-,*�0
�
7 � � *,+*�- � *,+*�- � � *,+*�0 � *,+*�0 � � � *,+*�- � *,+*�0 � ���

E � µ 7 �
h ]�G+LMGiT�HJLMG	n�
�N�cDX�G+N6KM]�G+LQN6X�KMLMN6X�c$N�O X�HJL LMG+k�LMG�c$G+X�K'R�_�Y6GUN6X�KM]�G[c$k�RJOiG[H�T���k�N6G�OiG+`QN�c$G)�>L'R�KMN6HJX�R�Y�cin
���BnQP�W�G�KMH.KM]�G�W�X�N6K<X�HJLMI�R�YDw	G�OiKMHJL[��G+Y�PuKMG+LMIBn #D��3���4?�'n�N6X�KM]�G�X�W�I�G+L'R�KMHJL g p G+w	G+LMKM]�Gil
Y6G�cMcin�HJX�G<I�R+Z�OiHJX�c$N�P�G+L�
 � ��3���4?�QN6X�c$KMG�RJP ��KM]�G+X�
 � ��3���4?��� ��� R�X�PBN�c k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�l
N6X�P�G+k�G+X�P�G+X�K g

v X r GiT�G+LMG+X�OiG�cBd !�n eJf n I�G+KM]�H�P�c�]�R+w	GB_�G+G+X P�G+w	G+Y6HJk�G�P�KMH�OiHJI�k�W�KMG�KM]�GucMO+R�Y�R�L���G+Y�P�c �
� ��3���4?�'n � -� ��3���4?�'n � 0� ��3���4?�'n R�X�P�
 � ��3���4?�'nQR�X�P�LMG+k�LMG�c$G+X�K<KM]�G+I RJc%��k�N6G�OiG+`QN�c$G)�[L'R�KMN6HJX�R�Y
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pUqUr s t T�W�X�OiKMN6HJX�cin)`Q]�G+LMG � -� ��3���4?��R�X�P � 0� ��3���4?��P�G+X�HJKMGuKM]�G�X�HJLMI�R�Y[OiW�LMwJR�KMW�LMGuN6X KM]�G
N�c$HJk�R�L'R�I�G+KMLMN�O ��3 R�X�P�4?�<P�N6LMG�OiKMN6HJX�c g �>Y6_�G+L.d � f W�c$G�c�c$N6I�N6Y�R�LSI�G+KM]�H�P�c<KMH�OiHJI�k�W�KMGBR�X�P
LMG+k�LMG�c$G+X�K � � ���	� g h ]�G�c$G[cMO+R�Y�R�LD��G+Y�P�cD`QN6Y6Y�_�G)G+\�k�Y6HJN6KMG�P<N6X�KM]�GUT�HJY6Y6H�`QN6X�^<c$G�OiKMN6HJX�c g
� G+K�$ ���	�'n��%���	�'n	R�X�P � ���	��P�G+X�HJKMGQKM]�GDW�X�N6K>K'R�X�^JG+X�K+nJX�HJLMI�R�Y2n	R�X�P[_�N6X�HJLMI�R�Y�w	G�OiKMHJL���G+Y�P�cin

LMG�c$k�G�OiKMN6w	G+Y6Z	n�H�T�KM]�G k�R�L'R�I�G+KMLMN�OQc$k�RJOiG)OiW�LMw	GP�����	� g |�]�N6Y6GQKM]�GUOiW�LMwJR�KMW�LMG � ���	��N�c>X�HJKDN6X ���Bn
N6X�^JG+X�G+L'R�Y2n�KM]�G)w	G�OiKMHJLD��G+Y�P�� 
�� �� 
�� � N�cP�2c$G+G[P�H�xDR�LMI�H�d � f � ��%���	�

� ���	� 
 � ���	� � ���	� .
$ ���	�
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 " ��
�� �
�� " � E � µ+y �
��V	W�R�KMN6HJX7� µ+y �QR�Y6Y6H�` cQHJX�G[KMH�OiHJI�k�W�KMG[R�X�P�LMG+k�LMG�c$G+X�KQKM]�G /��:')(,94H>/Sd � f H�TQR<OiW�LMw	G)N6X�KM]�G

c$k�RJOiG)H�T ��� � � ���	� 
6�����	� � �%���	�
� ���	� E � µ�� �

h ]�GSG+w	HJY6W�KMG
� ���	�DN�cUR�wJR�LMN�R�_�Y6G[L'RJP�N6W�cUH�a�c$G+K)OiW�LMw	G[H�TP�����	�D`QN6KM].R�XBH�a�c$G+K[P�N�c$K'R�X�OiGSG�V	W�R�Y

KMH[KM]�GUL'RJP�N6W�c�H�T�KM]�G H	cMOiW�Y�R�KMN6X�^SOiN6L'OiY6G � �� 
�� � g t N6I�N6Y�R�LMY6Z	n+T�HJLQR[c$W�L$T2RJOiG	n�`DG ]�R+w	G KM]�GQT�HJY6Y6H�`QN6X�^
P�Gi��X�N6KMN6HJX ������>����������������� / I�G�R�X�G+w	HJY6W�KMG[c$W�L$T2RJOiG '��"1 �:3	/	/ �:'43�G <:9�3 �:14&�/! 1���3���4?�! �3 �

d 3 � �&3 � f �&4"��d 4 � �&4 � f  �+,< @�/#"�-0/2@�$:;�%� ��3���4?��
�1���3���4?� � #D��3���4?�
7 
%��3���4?� E � µ � �

|�]�N6Y6G 
%��3���4?��H�T ��V	W�R�KMN6HJXF� µ 7 �DN�cDX�HJK N6X�����n�N6X�^JG+X�G+L'R�Y2n � ��3���4?�>N�c �� ��3���4?�
 1���3���4?� � #D��3���4?�
7 
%��3���4?�
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 1 � #
7��������� � ������

� �
�
� � " ���	 "
� � �������	 � �����	 � �

�
� � " ���	 "���
 � �������� � �����	 � �

�
� � " �������	 �� � � ������ � ������ � � �����	 � �����	 � 
 � ������ � �����	 � " �
 1 � # � � *,+*�- � *,+*�-�� � *,+*�0 � *,+*�0#� � � *,+*�- � *,+*�0#� ���� *,+*�- � *,+*�- � � #D� * " +*�0 " � � � *,+*�0 � *,+*�0 � � #D� * " +*�0 " � � 7 � *,+*�- � *,+*�0 � � #D� * " +*�-,*�0 �
 1 � # � � *,+*�- � *,+*�- � � *,+*�0 � *,+*�0 � � � *,+*�- � *,+*�0 � ���� *,+*�- � *,+*�- � � #D� * " +*�0 " � � � *,+*�0 � *,+*�0 � � #D� * " +*�0 " � � 7 � *,+*�- � *,+*�0 � � #D� * " +*�-,*�0 � � � µ !4�

`Q]�G+LMG # 
 *,+*�- . *,+*�0
g h ]�GUI�G�R�X<G+w	HJY6W�KMGUc$W�L$T2RJOiG)P�Gi��X�G�PS]�G+LMGUN�c�OiY6H	c$G+Y6ZSLMG+Y�R�KMG�PSKMHSKM]�G	�:'C&	1)(<:9�3 �:14&�/Dd � f `Q]�N�O']SN�c�W�c$G�P[T�HJL�KM]�GQk�W�LMk�H	c$GUH�T�c$W�L$T2RJOiGQN6X�KMG+LMLMHJ^	R�KMN6HJX<N6X r GiT�G+LMG+X�OiG)d µ 7 f2g>v T�HJX�G

H�T�KM]�G k�LMN6X�OiN6k�R�Y�OiW�LMwJR�KMW�LMG�c�wJR�X�N�c$]�G�cin 7 
}_�G�OiHJI�G�c�G�V	W�R�Y�KMH[KM]�G HJKM]�G+L�k�LMN6X�OiN6k�R�Y�OiW�LMwJR�KMW�LMG��
]�G+X�OiG)KM]�G[I�G�R�X�G+w	HJY6W�KMG[c$W�L$T2RJOiGSP�G+^JG+X�G+L'R�KMG�cQN6X�KMH<KM]�G)T�H�O+R�Y>c$W�L$T2RJOiG<OiHJLMLMG�c$k�HJX�P�N6X�^�KMH<KM]�G
HJKM]�G+L�k�LMN6X�OiN6k�R�Y�OiW�LMwJR�KMW�LMG g	� N6X�R�Y6Y6Z	n

� ��3���4?��N�c>X�H�`�k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�l2N6X�P�G+k�G+X�P�G+X�K�_�G�O+R�W�c$G
KM]�GSHJLMN6G+X�K'R�KMN6HJXBRJcU`DG+Y6Y�RJcUKM]�G[I�R�^JX�N6KMW�P�G[H�T #.N6X�KM]�GSX�W�I�G+L'R�KMHJL N�c O+R�X�OiG+Y6Y6G�P�HJW�KU_�Z�KM]�G
LMG�OiN6k�LMH�O+R�Y�R�k�k�G�R�L'R�X�OiGSH�T #.N6X�KM]�GSP�G+X�HJI�N6X�R�KMHJLQH�T ��V	W�R�KMN6HJXF� µ !4� g h ]�G[G+w	HJY6W�KMGU��G+Y�P�H�TQR
T�LMG+GiT�HJLMI}OiW�LMw	GUHJLUc$W�L$T2RJOiG)`QN6Y6Y�R�Y�c$H<_�G[G+I�k�Y6H�Z	G�P[N6X�KM]�GUT�HJY6Y6H�`QN6X�^<c$G�OiKMN6HJX�c g

� 
�� ��� ��� �)CQ?��<:BEi;�E+?<: ?����}A�=������ �S:B@�
�A�=�� �SC ���

v X�KM]�N�cSc$G�OiKMN6HJX�n�`DG�W�c$G�N6X�KMLMN6X�c$N�O<k�LMHJk�G+LMKMN6G�c[H�T[OiW�LMw	G�c[R�X�P�c$W�L$T2RJOiG�cSKMHuP�G+LMN6w	G<X�G�OiG�cMcMR�LMZ�2R�X�P�c$HJI�G+KMN6I�G�c>c$W ��OiN6G+X�K���OiHJX�P�N6KMN6HJX�c�T�HJL RSOiW�LMw	GUHJL c$W�L$T2RJOiG)KMHS]�R+w	G)R<c$k�G�OiNb��O ^JG+HJI�G+KMLMN�O
c$]�R�k�G g
� G+K �����	�)_�GBRucMO+R�Y�R�L$l2wJR�Y6W�G�PuT�W�X�OiKMN6HJX�P�Gi��X�G�P�RJc<R.Y6N6X�G�R�L<OiHJI<_�N6X�R�KMN6HJXuH�T[KM]�G�_�RJc$N�c

T�W�X�OiKMN6HJX�c
� �� ���	� g x�Y6G�R�LMY6Z	n�KM]�G[OiH	G���OiN6G+X�K'cin�� � n�KM]�R�KUcMR�KMN�c2T�Z

� 
 �����	��
 ��� ��� �
��� �� ���	�	� � µ � �

R�LMG[^JN6w	G+X�_�Z �
� 
 ��n�T�HJL �"5J!�5 # g � KM]�G+LM`QN�c$G	n�HJX�GS_�RJc$N�cQT�W�X�OiKMN6HJXBOiHJW�Y�P�_�G[LMG+k�LMG�c$G+X�KMG�P

RJc RSY6N6X�G�R�LQOiHJI<_�N6X�R�KMN6HJX�H�T>KM]�G)HJKM]�G+L'cin�`Q]�N�O']�N�cQR<OiHJX�KML'RJP�N�OiKMN6HJX g
m cMc$W�I�N6X�^.KM]�G.k�LMHJk�G+LMK$Z � �

�� ��� � �� ���	� � µ ��k�R�LMKMN6KMN6HJX�H�TSW�X�N6K$Z0�'nQ`DG.O+R�X�HJ_�K'R�N6X KM]�G
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T�HJY6Y6H�`QN6X�^<OiHJX�P�N6KMN6HJX�T�HJLURSOiHJX�c$K'R�X�K wJR�Y6W�G�P<T�W�X�OiKMN6HJX �
�����	� 
 ���� ��� �

��� �� ���	� 
 �
��� ���
� �� ���	���� ��� �

��� �� ���	� 
 �� � ��� �
� �� ���	��� � ��� ���

� � �:� � �� ���	� 
 ��E � µ+e �
h ]�R�K N�cin��

� � ��
6��n�R�X�P�G�V	W�N6wJR�Y6G+X�KMY6Z	n�� � 
���n�T�HJL���56!�56# g
m cMc$W�I�G �����	��N�c�R L'R�KMN6HJX�R�Y�T�W�X�OiKMN6HJX g |�]�R�K�R�LMGQKM]�GQOiHJX�P�N6KMN6HJX�c�T�HJL������	��KMHU_�G RUOiHJX�c$K'R�X�K

wJR�Y6W�G�P<T�W�X�OiKMN6HJX�� � G+K �����	��
 �����	�
� ���	� 
 �

�� ��� � ��� �� ���	��
�� ��� � ��� �� ���	� 
��C� � µ �4�

KM]�G+X�`DG)]�R+w	G ��� ��� ���
� � � � � � � �� ���	� 
6��E � 7 �4�

h ]�N�c ]�HJY�P�c NbTQR�X�P�HJX�Y6Z�NbT �
� � � � � 
J��n�T�HJL � 5O! 5J# g h ]�G+LMGiT�HJLMG	n�R<L'R�KMN6HJX�R�Y>T�W�X�OiKMN6HJX�N�c

OiHJX�c$K'R�X�KUNbTQR�X�P�HJX�Y6Z�NbTDKM]�G �>W�OiY6N�P�G�R�X�k�LMH��MG�OiKMN6HJXBH�TDG�RJO']BOiHJX�KMLMHJY>k�HJN6X�KUcMR�KMN�c2��G�c �����	 � 

��nT�HJLP�"56! 56# gDv K N�cDN6X�KMG+LMG�c$KMN6X�^[KMH<X�HJKMG[KM]�R�K+n�^JN6w	G+X�R<OiHJX�c$K'R�X�K���n ��V	W�R�KMN6HJXF� µ �4�QP�H	G�c X�HJK
P�G�cMOiLMN6_�G[R[W�X�N�V	W�G)L'R�KMN6HJX�R�Y�T�W�X�OiKMN6HJX g

q c$N6X�^SKM]�G)k�LMHJk�G+LMK$Z � �� � ���
��� ��� � �� ��3 � � �� ��4?��� µ �

`DG[O+R�X�P�G+w	G+Y6HJk�c$N6I�N6Y�R�LQOiHJX�P�N6KMN6HJX�c�T�HJL RS_�Nbl2wJR�LMN�R�KMG)k�HJY6Z�X�HJI�N�R�Y�T�W�X�OiKMN6HJX �
1���3���4?��
 �� � ���

��� ��� � � ��� �� ��3 � � �� ��4?�	� � 7 µ �
KMHU_�GQR OiHJX�c$K'R�X�K>wJR�Y6W�G�PUT�W�X�OiKMN6HJX g h ]�R�K�N�cin�1���3���4?� �
�>NbT�R�X�P)HJX�Y6Z)NbT � � � 
���n+T�HJL��"5L! 5��
R�X�P ��5��"56# g t N6I�N6Y�R�LMY6Z	n�T�HJLUR[_�Nbl2wJR�LMN�R�KMG)L'R�KMN6HJX�R�Y�T�W�X�OiKMN6HJX �

1���3���4?�D
 ����3���4?�
� ��3���4?� 
 � �� ��� � �� ��� � � ��� �� ��3 � � �� ��4?�� �� ��� � �� ��� � � �:� �� ��3 � � �� ��4?� � � 7J7 �

1���3���4?����� NbT�R�X�P�HJX�Y6Z�NbT	�
� � 
�� � � � n�T�HJLP��56!�5���R�X�P �"5���56# g
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� HJLDR�X�R�LM_�N6KML'R�LMZSk�Y�R�X�R�LQOiW�LMw	GQKMH)_�GUR)OiN6L'OiY6GP��LMG�c$k�G�OiKMN6w	G+Y6Z	nJRUY6N6X�G)�'nJN6K'c>OiW�LMwJR�KMW�LMGQ��G+Y�P[I<W�c$K
_�G�OiHJX�c$K'R�X�K"��LMG�c$k�G�OiKMN6w	G+Y6Z	n�j+G+LMH�� g x�HJX�c$N�P�G+L)KM]�G�OiW�LMwJR�KMW�LMG�cMO+R�Y�R�LU��G+Y�P�n � ���	�'n�H�TUR�LMG+^JW�Y�R�L
k�R�L'R�I�G+KMLMN�O k�Y�R�X�R�L)OiW�LMw	G������	� 
 �������	�	���0���	�2� g � G+LMG	n�`DG[RJcMc$W�I�G[KM]�GSOiW�LMw	G������	��N�cQX�HJK k�R+l
L'R�I�G+KMG+LMN6j+G�P _�Z[R�L'O'l2Y6G+X�^JKM][N6XS^JG+X�G+L'R�Y g q c$N6X�^UKM]�G�T�W�X�P�R�I�G+X�K'R�Y	KM]�G+HJLMG+I H�T�Y6H�O+R�Y�P�Nba�G+LMG+X�KMN�R�Y
^JG+HJI�G+KMLMZ�H�T OiW�LMw	G�cin������	�QN�c[R�OiN6L'OiW�Y�R�L)c$G+^JI�G+X�KUNbT R�X�P.HJX�Y6ZBNbT � ���	� N�c)R�OiHJX�c$K'R�X�K[wJR�Y6W�G�P
T�W�X�OiKMN6HJX g h ]�G)cMV	W�R�LMGUH�T	��V	W�R�KMN6HJX � � ��O+R�X�_�G)OiHJI�k�W�KMG�P<c$Z�I<_�HJY6N�O+R�Y6Y6Z�d e�f R�X�P<LMG+k�LMG�c$G+X�KMG�P
RJc<R7��k�N6G�OiG+`QN�c$G)�UL'R�KMN6HJX�R�Y s��G+j+N6G+L[HJL pUqUr s t OiW�LMw	G g � X�OiG � � ���	�)]�RJcS_�G+G+X�c$Z�I<_�HJY6N�O+R�Y6Y6Z
OiHJI�k�W�KMG�P�n	RJcMc$W�I�G � � ���	��
 � 
�� �	 
�� � N�c>G�V	W�R�Y�KMH[R[OiHJX�c$K'R�X�K � �� 
 ���	 � �2c$G+G���V	W�R�KMN6HJX�c�� µ �4���0� 7 �4�2� gv T ���	 �


 � �� n�T�HJL"� 5 ! 5 #�n�`Q]�G+LMG #�N�c)KM]�G�P�G+^JLMG+G<H�T � �� ���	�'n�KM]�G�OiW�LMw	G �����	� N�cUN6X�P�G+G�PuR
OiHJX�c$K'R�X�K OiW�LMwJR�KMW�LMG)OiW�LMw	G g � X�G)O+R�X�LMG�OiHJX�c$KMLMW�OiKDKM]�GUL'RJP�N6W�cDH�T�RSOiN6L'OiW�Y�R�LDOiW�LMw	G)RJc ���� g h ]�G
OiG+X�KMG+L H�TQKM]�G<OiN6L'OiY6G[O+R�X._�G<P�G+KMG+LMI�N6X�G�P�_�ZBc$G+Y6G�OiKMN6X�^<KM]�LMG+G<P�Nba�G+LMG+X�K k�HJN6X�K'cUHJX.KM]�G<OiW�LMw	G g
� HJLMG+H�w	G+L+n�KM]�GQOiW�LMw	G �����	��N�c�R Y6N6X�GDc$G+^JI�G+X�K�NbT�R�X�P[HJX�Y6Z)NbT � � ���	��� � g h H)P�G+KMG+LMI�N6X�G>`Q]�G+KM]�G+L
R[OiW�LMw	G N�c�R)Y6N6X�GUc$G+^JI�G+X�K+nJN6K�N�cDc$W ��OiN6G+X�K>KMHSc$Z�I<_�HJY6N�O+R�Y6Y6Z[OiHJI�k�W�KMGUR�X�P�OiHJI�k�R�LMG `QN6KM]<j+G+LMH
KM]�G�OiH	G���OiN6G+X�K'c)H�TUKM]�G�X�W�I�G+L'R�KMHJL[H�T � ���	� g�m cMc$W�I�G �����	�)N�cSR�Y6N6X�G�c$G+^JI�G+X�K g h ]�G+X�n�KM]�G
X�W�I�G+L'R�KMHJL>H�T���V	W�R�KMN6HJX � � �>I<W�c$K�_�G N�P�G+X�KMN�O+R�Y6Y6Z)j+G+LMH�nJN g G g n�� %*���	����% %,���	� � � % %*���	����%*���	��� � g h ]�N�c
N�cD_�G�O+R�W�c$G	n�T�HJLUR[LMG+^JW�Y�R�LUOiW�LMw	G	n	KM]�G[P�G+X�HJI�N6X�R�KMHJLQH�T � ���	��X�G+w	G+LDwJR�X�N�c$]�G�c g

m X.R�Y6KMG+LMX�R�KMN6w	G[R�k�k�LMH	RJO'].I�R+Z�G+I�k�Y6H�Z<KM]�GSG+w	HJY6W�KMG[OiHJI�k�W�K'R�KMN6HJX�N6X�KMLMH�P�W�OiG�P�N6X ��V	W�R+l
KMN6HJXF� µ�� � g x�Y6G�R�LMY6Z	n�KM]�G[G+w	HJY6W�KMGUH�TDR�OiN6L'OiY6G N�c R<OiW�LMw	GUKM]�R�K)P�G+^JG+X�G+L'R�KMG�cDN6X�KMH�R<c$N6X�^JY6G)k�HJN6X�K
R�K KM]�GSOiG+X�KMG+LQH�T�KM]�GSOiN6L'OiY6G g � N6^JW�LMG µ c$]�H�` cURSk�N6G�OiG+`QN�c$G)OiW�_�N�OUk�HJY6Z�X�HJI�N�R�Y�R�k�k�LMH�\�N6I�R�KMN6HJX
H�T�RUOiN6L'OiY6G	n�W�c$N6X�^ T�HJW�L �)���DR�L'OQR�k�k�LMH�\�N6I�R�KMN6HJX�c �2c$G+GQk�R�^JG µ+y � H�T r GiT�G+LMG+X�OiG)d � f � g�m Y�c$H)c$]�H�`QX
N6X � N6^JW�LMG µ N�c�KM]�G)G+w	HJY6W�KMG H�T>KM]�G[OiN6L'OiY6GUR�k�k�LMH�\�N6I�R�KMN6HJX g h ]�G)G+w	HJY6W�KMG KMG�c$KDT�HJL OiN6L'OiW�Y�R�LMN6K$Z[N�c
R�Y�c$H�c$W ��OiN6G+X�K �� ������� ��� /	H � ���)� $�/�H � / /��:')(,94H>/ '��P1P=?143214G"/	H�3�+.&�&:9�3��C/������)�! �� � /�3	/ ��+,<�H � /P1432&,��(*/�-�#)H �=?143214G"/	H>/�3�+,I:1)H�+.'4-� �! � � ���)��@�/$#�/�-0/�321)H>/2< +.-�H�'%1�<:+.-�#)(*/ =?'4+.-�H  �����)��+,<"1%&:+.32&�(*/"14-?@ � ���)��+,<+*H.< &�/�-�H>/�3" 

#)
����%$'& m cMc$W�I�G"�����)�DN�cUR�X.R�LM_�N6KML'R�LMZ�k�Y�R�X�R�L)OiW�LMw	G[`Q]�H	c$GSG+w	HJY6W�KMG	n � ���)�'n�wJR�X�N�c$]�G�cUKMH
RBc$N6X�^JY6G�k�HJN6X�K g |�N6KM]�HJW�KSY6H	cMc[H�TU^JG+X�G+L'R�Y6N6K$Z	n�`DG�I�R+Z.RJcMc$W�I�G�KM]�R�K

� ���)�UwJR�X�N�c$]�G�c[KMHBKM]�G
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� N6^JW�LMG µ � �2R4� m k�HJY6Z�X�HJI�N�R�YDR�k�k�LMH�\�N6I�R�KMN6HJXBH�T R�OiN6L'OiY6GS`QN6KM].N6K'cUG+w	HJY6W�KMG<OiW�LMw	G g ��_ � h ]�G
G+w	HJY6W�KMG)OiW�LMw	GUG+X�Y�R�LM^JG�P�_�Z�R[T2RJOiKMHJLQH�T�� � � g
HJLMN6^JN6X g h ]�G+X�n�`DG)]�R+w	G � ���)� 
 �����)� � �%���)�

� ���)� 
6��E
z Nba�G+LMG+X�KMN�R�KMN6X�^[KM]�N�cQG�V	W�R�KMN6HJX�n�`DG)^JG+K

� 
 $ ���)� ��� �%���)�
� ���)��� %


 $ ���)� � � %.���)� � ���)� � �%���)� � %.���)�
� � ���)�
 $ ���)� � � � � ���)� $ ���)� ��� ���)� � ���)�2� � ���)� � �%���)� � %*���)�

� � ���)�
 � � ���)�
� ���)� � ���)� � � %.���)�

� � ���)� �%���)�	� � 7 y �
c$N6X�OiG � %.���)� 
 � � ���)� $ ���)� ��� ���)� � ���)���2c$G+GDKM]�G � LMG+X�G+K�T�HJLMI<W�Y�RJc>d � f � g s G�O+R�W�c$G ��V	W�R�KMN6HJX�� 7 y �
]�HJY�P�c�T�HJL R�Y6Y �	n�KM]�G[OiH	G���OiN6G+X�K'c>H�T �%���)�DR�X�P � ���)�>I<W�c$K�wJR�X�N�c$] g h ]�R�KQN�cin�`DGU]�R+w	G�� 
��$�� 
��$� � �
R�X�P ��� 
��$�� " 
��$� �J��n�R�X�P�G�V	W�N6wJR�Y6G+X�KMY6Z	n � ���)� �J��R�X�P � %*���)���J� g � G+X�OiG	n �����)�DI<W�c$KQ_�GSR<k�Y�R�X�R�LOiW�LMw	G�� � �6�4�D`QN6KM]�OiHJX�c$K'R�X�KUOiW�LMwJR�KMW�LMG"� � %*���)��� �4����N g G g n	N6KQN�cQR<OiN6L'OiY6G g
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m s��G+j+N6G+LDHJL pUqUr s t OiW�LMw	G)N�cQk�Y�R�X�R�LUNbT�N6K'c OiHJX�KMLMHJY�k�HJY6Z�^JHJX.N�c OiHJX�K'R�N6X�G�P�N6XBR<k�Y�R�X�G g h ]�G
OiHJk�Y�R�X�R�LMN6K$Z�H�TDKM]�G<OiHJX�KMLMHJY>k�HJN6X�K'cUN�cUR�X�G�OiG�cMcMR�LMZBR�X�P.c$W ��OiN6G+X�KUOiHJX�P�N6KMN6HJX�T�HJL[R s��G+j+N6G+L HJL
pUqUr s t OiW�LMw	GUKMHS_�GUk�Y�R�X�R�L g ��RJO']�k�HJN6X�KQHJX�KM]�G[OiW�LMw	G N�c�LMG�R�Y6N6j+G�P<RJc R[Y6N6X�G�R�LQOiHJI<_�N6X�R�KMN6HJX
H�T�KM]�G OiHJX�KMLMHJY�k�HJN6X�K'c�H�T�KM]�G s��G+j+N6G+L�HJL pUqUr s t LMG+k�LMG�c$G+X�K'R�KMN6HJX�n�N6XS`Q]�N�O'][KM]�G $	1C<:+,<�T�W�X�OiKMN6HJX�c
R�LMG W�c$G�P�RJc�KM]�GUOiH	G���OiN6G+X�K'c�H�T�KM]�G Y6N6X�G�R�LDOiHJI<_�N6X�R�KMN6HJX g�m c$k�RJOiGUOiW�LMw	GQN�c�R�Y�c$H[k�Y�R�X�R�LDNbT�R�X�P
HJX�Y6Z�NbT � �O� g � G+X�OiG	n�R�X.R�Y6KMG+LMX�R�KMN6w	G)LMG+k�LMG�c$G+X�K'R�KMN6HJX�KM]�R�K ^JW�R�L'R�X�KMG+G�c KM]�G[k�Y�R�X�R�LMN6K$Z�H�TQR�X
R�LM_�N6KML'R�LMZ�c$k�RJOiGSOiW�LMw	G[O+R�XB_�G[HJ_�K'R�N6X�G�P�_�Z�c$G+KMKMN6X�^<KM]�G[X�W�I�G+L'R�KMHJLQH�T�KM]�G[KMHJL'c$N6HJXBG�V	W�R�Y�KMH
j+G+LMH �2c$G+G �>\�G+L'OiN�c$G µ 7 �2OC��N6X�k�R�^JG 7�� H�TDP�H�xDR�LMI�H�d � f � �� 
 �����	�
 � .


 � �����	�
 � � �

 � �����	�
 � �
� � ��E � 7 � �
h ]�N�c�OiHJX�P�N6KMN6HJX X�G�OiG�cMc$N6K'R�KMG�c<KM]�R�K 
 � ��
�� �
�� � _�GuOiHJX�K'R�N6X�G�P�N6X KM]�G.H	cMOiW�Y�R�KMN6X�^�k�Y�R�X�G.H�T �����	�
c$k�R�X�X�G�P�_�Z 
���
�� �
�� R�X�P 
 " ��
�� �
�� " gs G�O+R�W�c$G)H�T�KM]�G s��G+j+N6G+L � pUqUr s t LMG+k�LMG�c$G+X�K'R�KMN6HJX�R�X�P�T�LMHJI�KM]�G[OiHJI�k�W�K'R�KMN6HJX�I�G+KM]�H�P�H�T
KM]�G P�G+LMN6wJR�KMN6w	G�cin�KM]�G OiHJX�c$KML'R�N6X�K>H�T���V	W�R�KMN6HJX � 7 � �>OiY6G�R�LMY6Z[c$K'R�KMG�c>KM]�R�K>G+w	G+LMZ �:'49�3�OiHJX�c$G�OiW�KMN6w	G
OiHJX�KMLMHJY�k�HJN6X�K'c R�LMG[OiHJk�Y�R�X�R�LUR�X�P�KM]�G+LMGiT�HJLMG)KM]�G)G+X�KMN6LMG)OiHJX�KMLMHJY�k�HJY6Z�^JHJX�I<W�c$KD_�G)k�Y�R�X�R�L g

��� � � 	�	�	������ � � � 	���� ���'� ��	�

m c$W�L$T2RJOiG�N�c<P�G+w	G+Y6HJk�R�_�Y6G�NbT)R�X�P�HJX�Y6Z�NbT�� � �7�2c$G+G ��V	W�R�KMN6HJXJ� µ+µ �2� g � G+X�OiG	n�HJX�G.O+R�X
c$Z�I<_�HJY6N�O+R�Y6Y6Z�OiHJI�k�W�KMG�� R�X�PBG+\�R�I�N6X�GUN6K'c OiH	G���OiN6G+X�K'cQKMH�P�G+KMG+LMI�N6X�GU`Q]�G+KM]�G+LUKM]�GSc$W�L$T2RJOiG
N�cQP�G+w	G+Y6HJk�R�_�Y6G g

����� ��� ����	�
 ������������	���	�

h ]�GQk�Y�R�X�GQR�X�P<c$k�]�G+LMGQR�LMGQKM]�GQHJX�Y6Z[c$W�L$T2RJOiG�c�HJXS`Q]�N�O']SG+w	G+LMZUk�HJN6X�K>N�c�R�X<W�I<_�N6Y6N�OiR�YJk�HJN6X�K d � f2g
h ]�R�K N�cin�T�HJLQG+w	G+LMZ<k�HJN6X�KQHJXBRSk�Y�R�X�G)HJL c$k�]�G+LMG	n�`DG)]�R+w	G

� � ��3���4?��� � � ��3���4?�	E � 7�� �
|.GBO+R�X�OiHJI�k�W�KMG�_�HJKM]�� 
 � � � � R�X�P 
 � 
 � ��
 � � "� � � R�X�P�LMG+k�LMG�c$G+X�KSKM]�G+I N6X�KM]�G

c$k�RJOiGSH�T ��� g h ]�G�c$GSK$`DH�V	W�R�X�KMN6KMN6G�c � � R�X�P 
 � n�P�G+KMG+LMI�N6X�GUKM]�G[k�LMN6X�OiN6k�R�Y>OiW�LMwJR�KMW�LMG�c W�k
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Z

� N6^JW�LMG 7 � �2R4� m k�HJY6Z�X�HJI�N�R�Y�_�N�OiW�_�N�OUR�k�k�LMH�\�N6I�R�KMN6HJX�H�T�RSW�X�N6K c$k�]�G+LMG21���3���4?�'n�R�X�P ��_ ��KM]�G
FUR�W�cMc$N�R�X�OiW�LMwJR�KMW�LMG c$W�L$T2RJOiG�� ��3���4?��k�Y6HJKMKMG�PSRJc>RU^JL'R�k�]<H�w	G+L�KM]�G ��3���4?��l2k�R�L'R�I�G+KMG+L�P�HJI�R�N6X g
� ��3���4?�>]�RJc P�G+^JLMG+G 7 �SN6X�_�HJKM]/3�R�X�P 4 g

KMH<KM]�G[c$N6^JX�cQH�T�_�HJKM] � � R�X�P � � g � G+X�OiG	n�NbT � 
�
 � R�X�P�_�HJKM]BR�LMGSOiHJX�c$K'R�X�K+n�KM]�GSc$W�L$T2RJOiG)N�c
R�c$k�]�G+LMN�O+R�Y�HJL[R�k�Y�R�X�R�LUk�R�K'O'] g � N6^JW�LMG 7 c$]�H�` cUKM]�G�FUR�W�cMc$N�R�X�OiW�LMwJR�KMW�LMGSH�T R<k�HJY6Z�X�HJI�N�R�Y
c$W�L$T2RJOiGDR�k�k�LMH�\�N6I�R�KMN6HJXUKMHUR c$k�]�G+LMG	n+W�c$N6X�^URQk�HJY6Z�X�HJI�N�R�Y	OiW�LMw	G�R�k�k�LMH�\�N6I�R�KMN6HJXUKMHUR OiN6L'OiY6GQd � f2g

v X�R.c$N6I�N6Y�R�L[`QR+ZuKMH�OiW�LMw	G�cin�R.X�G�OiG�cMcMR�LMZ�R�X�P�c$W ��OiN6G+X�KSOiHJX�P�N6KMN6HJX�T�HJL�R s��G+j+N6G+L[HJL�R
pUqUr s t c$W�L$T2RJOiG)KMH<_�G)k�Y�R�X�R�L N�c�T�HJL R�Y6Y�N6K'cQOiHJX�KMLMHJY�k�HJN6X�K'cQKMHS_�GSOiHJk�Y�R�X�R�L g

����� � � ������� ��� � � ��	�

m OiHJX�G�N�cSR.P�G+w	G+Y6HJk�R�_�Y6G�c$W�L$T2RJOiG��DKM]�G+LMGiT�HJLMG	n>`DG�]�R+w	G � � �BHJX�R.OiHJX�G g x�HJX�c$N�P�G+LSKM]�G
I�G�R�X�G+w	HJY6W�KMG)c$W�L$T2RJOiG[P�Gi��X�G�P�N6X ��V	W�R�KMN6HJXF� µ � �DH�T t G�OiKMN6HJX 7 gDv T�R[^JN6w	G+X�c$W�L$T2RJOiG21���3���4?�>N�c
R<OiN6L'OiW�Y�R�LQOiHJX�G"��`QN6KM]��oRJcQN6K'c R�\�N�cDH�T>LMHJK'R�KMN6HJX �'n�KM]�G+X�N6K'cDI�G�R�X�G+w	HJY6W�KMG)c$W�L$T2RJOiG � ��3���4?�>N�c
N6X�� �� ��������� � ��3���4?����� �:'43P1 &:+.32&:94(,143 &	'4-0/&1���3���4?�" 

#)
����%$'& |�N6KM]�HJW�K[Y6H	cMc)H�T ^JG+X�G+L'R�Y6N6K$Z	n�`DG<I�R+ZBRJcMc$W�I�G<KM]�G�OiHJX�G<N�cUHJLMN6G+X�KMG�P.c$H�KM]�R�K��
N�cUR�Y6N6^JX�G�P�R�Y6HJX�^�KM]�G���l$R�\�N�c g t N6X�OiG

� ��3���4?�DN�c N6X�P�G+k�G+X�P�G+X�K H�TDk�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�n�HJX�G<I�R+Z
LMG+k�R�L'R�I�G+KMG+LMN6j+G KM]�G[OiHJX�G[RJcDT�HJY6Y6H�` c �

����3���4?�D
�4DOiH	c 3�� �0��3���4?��
�4�c$N6X 3����?��3���4?�D
�� 40� 3 ��d ��� 7�� f � 4"��d 4 � � 4 � f �
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`Q]�G+LMG ��N�cDKM]�G�<�(,'�=0/�H�T�KM]�G[OiHJX�G g t N6I�k�Y6GUP�G+LMN6wJR�KMN6HJX�LMG+w	G�R�Y�c�KM]�R�K KM]�G)W�X�N6KQX�HJLMI�R�Y�N�c
#D��3���4?��
 � � OiH	c�3�� � c$N6X 3�� �
µ �

� µ ��� � �
R�X�P�KM]�R�K KM]�G)I�R�KMLMN�OiG�c>H�T>KM]�GU��L'c$KUR�X�P�c$G�OiHJX�P<T�W�X�P�R�I�G+X�K'R�Y�T�HJLMI�cDR�LMG

� 
	� 4 � �� µ ��� � � � � 
	� 

�
0� � � � " �� � � E

h ]�G+X�n�`DG)]�R+w	G

7 
 
 � �>�  ��� �*� ���  �>� � 7 � � �  � �� � �

  �>�� �>� 
 � �

4 � µ ��� � �
R�X�P � ��3���4?� 
 1���3���4?� � #D��3���4?�

7 
%��3���4?�
 ��4DOiH	c�3���4�c$N6X 3���4 � � � � � OiH	c 3�� � c$N6X 3�� �
µ �
� µ ��� �

4 � µ ��� �� �
 � ���	��� � 4 � 4
�
� E � 7 !4�

� N6^JW�LMG y c$]�H�` c KM]�GUI�G�R�X�G+w	HJY6W�KMGUc$W�L$T2RJOiG[H�T�R<OiHJX�G[R�k�k�LMH�\�N6I�R�KMG�P<_�Z<W�c$N6X�^<KM]�G[OiW�_�N�O
k�HJY6Z�X�HJI�N�R�Y�R�k�k�LMH�\�N6I�R�KMN6HJX<H�T>R)OiN6L'OiY6G g�v X � N6^JW�LMG � n�KM]�G I�G�R�X<G+w	HJY6W�KMG c$W�L$T2RJOiGUH�T�R)^JG+X�G+L'R�Y
P�G+w	G+Y6HJk�R�_�Y6GQc$W�L$T2RJOiG ��� � �4��N�c�P�N�c$k�Y�R+Z	G�P g h ]�G ^JN6w	G+X<c$W�L$T2RJOiG ]�RJc�R�X�G+Y6Y6N6k�KMN�O�OiLMH	cMc2l$c$G�OiKMN6HJX(�
KM]�G+LMGiT�HJLMG	n�N6K[P�H	G�c[X�HJKScMR�KMN�c2T�Z.KM]�G�OiHJX�P�N6KMN6HJXuH�T � G+I�I�R 7 R�X�P.KM]�G�I�G�R�XBG+w	HJY6W�KMG�c$W�L$T2RJOiG� ��3���4?��P�H	G�cQX�HJKUP�G+^JG+X�G+L'R�KMG)N6X�KMH<R[Y6N6X�G g
����� � � ������� ��� ����� ����� 	���

m OiZ�Y6N6X�P�G+L)N�c[R�Y�c$HuRBP�G+w	G+Y6HJk�R�_�Y6G�c$W�L$T2RJOiG%��N g G g n�� � �4� guv TUR�^JN6w	G+Xuc$W�L$T2RJOiG/1���3���4?� N�cSR
OiN6L'OiW�Y�R�L OiZ�Y6N6X�P�G+L ��`QN6KM] ��RJc N6K'c R�\�N�cQH�TDLMHJK'R�KMN6HJX �'n�KM]�G+X�N6K'cQI�G�R�X�G+w	HJY6W�KMG[c$W�L$T2RJOiG � ��3���4?�
N�cDN6X�� �� ��������� � ��3���4?����� �:'43P1 &:+.32&:94(,143 &:;C(,+.-?@�/�3&1���3���4?�" 

#)
����%$'& t N6I�N6Y�R�L�KMH[KM]�GUk�LMH	H�T�H�T � G+I�I�R 7 ��_�W�KD`DG ]�R+w	G KMH[G+\�O']�R�X�^JG KM]�GULMHJY6G�c>H�T 4SR�X�P
� g
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� N6^JW�LMG y � �2R4� m k�HJY6Z�X�HJI�N�R�Y�R�k�k�LMH�\�N6I�R�KMN6HJX)H�T�R OiHJX�GP��_�Y�RJO'�0��`QN6KM])N6K'c�I�G�R�XUG+w	HJY6W�KMGDc$W�L$T2RJOiG��^JL'R+Z0�'n�R�X�P ��_ �DKM]�G[I�G�R�X�G+w	HJY6W�KMG[c$W�L$T2RJOiG[G+X�Y�R�LM^JG�P�R�X�P�LMHJK'R�KMG�P g s HJKM]���^JW�LMG�c R�LMGSc$]�H�`QX
N6X�HJLMKM]�HJ^JL'R�k�]�N�O)k�LMH��MG�OiKMN6HJX�c g h ]�G)I�G�R�X�G+w	HJY6W�KMGUKMG+LMIBn�# � 7 
Bn�]�RJc P�G+^JLMG+G µ � _�Z ��g

|�]�G+X �}N�c>N�P�G+X�KMN�O+R�Y6Y6ZUj+G+LMH�n	HJX�GUO+R�X�c$Z�I<_�HJY6N�O+R�Y6Y6Z[OiHJI�k�W�KMG
� ��3���4?�'nJ`Q]�N�O']SN�c>KM]�GQT�H�O+R�Y

c$W�L$T2RJOiG�d � f `QN6KM]�LMG�c$k�G�OiKDKMHSKM]�G)X�HJX�l2j+G+LMHSk�LMN6X�OiN6k�R�Y�OiW�LMwJR�KMW�LMG	n�R�X�P�OiHJI�k�R�LMG N6KQ`QN6KM]�RSY6N6X�G g
h ]�G+X�n	KM]�G��2R�\�N�c	��Y6N6X�GQI�R+Z[_�GUOiHJI�k�W�KMG�P[W�c$N6X�^[KM]�G Y6G�RJc$KQcMV	W�R�LMG�c���KDH�T�R)Y6N6X�GQKMH[KM]�GUOiHJX�KMLMHJY
k�HJN6X�K'cQH�T

� ��3���4?� g>� HJLMG+H�w	G+L+n	T�HJL R<OiN6L'OiW�Y�R�LQOiZ�Y6N6X�P�G+L+n 
�N�cQOiHJX�c$K'R�X�K g
� N6^JW�LMG � c$]�H�` cUKM]�GSI�G�R�XBG+w	HJY6W�KMGSc$W�L$T2RJOiGSH�T R�OiN6L'OiW�Y�R�LUOiZ�Y6N6X�P�G+L g h ]�G�OiN6L'OiW�Y�R�LUOiLMH	cMc2l

c$G�OiKMN6HJX�N�cQR�k�k�LMH�\�N6I�R�KMG�PS_�Z�RSOiW�_�N�O k�HJY6Z�X�HJI�N�R�Y�OiW�LMw	G g	� N6X�R�Y6Y6Z	n � N6^JW�LMG !Sc$]�H�` cQRSOiN6L'OiW�Y�R�L
OiHJX�G[R�X�P�R<OiN6L'OiW�Y�R�LQOiZ�Y6N6X�P�G+L+n	`QN6KM]�N6LMLMG+^JW�Y�R�LQk�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�R�X�P�KM]�G+N6LQLMG�c$k�G�OiKMN6w	G I�G�R�X
G+w	HJY6W�KMGUc$W�L$T2RJOiG�c g p HJKMG KM]�R�KQKM]�G+Z<R�LMGULMG+k�LMG�c$G+X�KMG�PS_�ZSW�c$N6X�^[X�HJX�l2KMLMN6w�N�R�Y�k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�c,�
]�H�`DG+w	G+L+n�KM]�G)I�G�R�X�G+w	HJY6W�KMG)c$W�L$T2RJOiG�cQR�Y6`QR+Z�cQOiHJX�w	G+LM^JGUKMH<KM]�G[R�\�N�cDH�T�LMHJK'R�KMN6HJX � � g

h ]�GuOiHJX�P�N6KMN6HJX � � ��3���4?� � � ��H�T � G+I�I�RJc 7 R�X�P y �<N�c�RuX�G�OiG�cMcMR�LMZ R�X�P c$W ��OiN6G+X�K
OiHJX�P�N6KMN6HJX�T�HJL)R�c$W�L$T2RJOiGSKMH�_�G<R�OiN6L'OiW�Y�R�L OiHJX�GSHJL)R�OiN6L'OiW�Y�R�L OiZ�Y6N6X�P�G+L g v X m k�k�G+X�P�N6\ m n�`DG
c$]�H�`�KM]�R�K�R�X�Z[c$W�L$T2RJOiG cMR�KMN�c2T�Z�N6X�^ KM]�N�c�OiHJX�P�N6KMN6HJXSI<W�c$K�_�GQRUc$W�L$T2RJOiGQH�T�LMG+w	HJY6W�KMN6HJX(�JI�HJLMG+H�w	G+L+n
KM]�G[c$W�L$T2RJOiG)I<W�c$KD_�G[R<OiN6L'OiW�Y�R�LQOiHJX�G)HJLUR<OiN6L'OiW�Y�R�LQOiZ�Y6N6X�P�G+L g
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� N6^JW�LMG � � m Y6N6X�G�R�L)_�Z.OiW�_�N�O<P�G+w	G+Y6HJk�R�_�Y6G<c$W�L$T2RJOiG ��_�Y�RJO'�0� `QN6KM].N6K'cUI�G�R�X.G+w	HJY6W�KMG<c$W�L$T2RJOiG��^JL'R+Z0� g h ]�G[I�G�R�X�G+w	HJY6W�KMGUKMG+LMIBn�# � 7 
Bn�]�RJc P�G+^JLMG+G µ � _�Z ��g
� �o?<: ��;>=DABCD;>?S= � �)CQ?��<:BEi;�E+?<:

|.G[X�H�` LMG+Y�R�\�c$HJI�G)H�TDKM]�GSc$KMLMN�OiK LMW�Y6G�cQ`DG[]�R+w	G)T�HJY6Y6H�`DG�P�c$H<T2R�L g |�]�N6Y6G[k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX
N6X�P�G+k�G+X�P�G+X�K>OiHJX�P�N6KMN6HJX�c�R�LMG P�G�c$N6L'R�_�Y6GQN6XS^JG+X�G+L'R�Y2n	OiG+LMK'R�N6XSK$Z�k�G�c�H�T�c$W�L$T2RJOiG�c�R�LMG OiHJX�c$KMLMW�OiKMG�P
N6X�k�LMG�cMOiLMN6_�G�P�`QR+Z�c g s Z�K'R���N6X�^�RJP�wJR�X�K'R�^JGSH�T�KM]�GSc$k�G�OiN�R�Y�k�LMHJk�G+LMKMN6G�cQH�TDKM]�G�c$G[c$W�L$T2RJOiG�cin�`DG
O+R�X<R�k�k�Y6Z[I<W�O'][c$N6I�k�Y6G+L�KMG�c$K'c�KMH)N�P�G+X�KMNbT�ZUKM]�G c$W�L$T2RJOiG OiHJX�c$KMLMW�OiKMN6HJX<I�G+KM]�H�P�c g�� HJL�G+\�R�I�k�Y6G	n
KM]�GQLMW�Y6G�PSc$W�L$T2RJOiG�c�R�X�PSKM]�G c$W�L$T2RJOiG�c>H�T�LMG+w	HJY6W�KMN6HJX �+G+\�KMLMW�c$N6HJXS]�R+w	GDKM]�G LMW�Y6N6X�^�nJLMHJK'R�KMN6HJX�n�R�X�P
G+\�KMLMW�c$N6HJX�P�N6LMG�OiKMN6HJX�cQRJcQKM]�G23�l�HJL&4Jl�+,<:'�=?143214G"/	H�3�+.&DP�N6LMG�OiKMN6HJX g p HJKMG)KM]�R�K KM]�N�cDN�cQN6X�P�G+G�P<KM]�G
O+RJc$GUN6X<I�R�X�ZSN6I�k�Y6G+I<G+X�KMR�KMN6HJX�c�H�T�KM]�G�c$G)OiHJX�c$KMLMW�OiKMHJL'c g�v X�k�L'RJOiKMN�OiG	n	KM]�N�c�RJcMc$W�I�k�KMN6HJX�n�`Q]�N6Y6G
X�HJK[R�Y6`QR+Z�cUOiHJLMLMG�OiK+n�`QN6Y6Y>_�GSwJR�Y6N�P�N6XBKM]�GSwJRJc$K)I�R+�MHJLMN6K$Z�H�TDKM]�GSLMG+k�LMG�c$G+X�K'R�KMN6HJXBI�G+KM]�H�P�c H�T
KM]�G�c$G[c$k�G�OiN�R�Y>c$W�L$T2RJOiG�c g h ]�LMHJW�^J]�HJW�K)KM]�N�cQc$G�OiKMN6HJX�n�KM]�G[LMHJY6G�cDH�T 3�R�X�P/4<N6X/1���3���4?��I<W�c$KD_�G
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� N6^JW�LMG � � �2R4� m k�HJY6Z�X�HJI�N�R�Y>R�k�k�LMH�\�N6I�R�KMN6HJX�H�T R�OiZ�Y6N6X�P�G+L ��_�Y�RJO'�0�Q`QN6KM]BN6K'c I�G�R�X�G+w	HJY6W�KMG
c$W�L$T2RJOiG"��^JL'R+Z0�'n�R�X�P ��_ ��KM]�G)I�G�R�X�G+w	HJY6W�KMG)c$W�L$T2RJOiG)G+X�Y�R�LM^JG�P�R�X�P�LMHJK'R�KMG�P g

� ��� ��� �
� ������� 


��������� 

� ������� 


��������� 


� N6^JW�LMG ! � �2R4� m X G+w	HJY6W�KMG	n � ��3���4?�'nQH�T�R�OiHJX�GuR�X�PJ��_ �<KM]�R�K�H�T<R�OiZ�Y6N6X�P�G+L g s HJKM] R�LMG
LMG+k�LMG�c$G+X�KMG�PS_�Z<W�c$N6X�^SX�HJX�l2KMLMN6w�N�R�Y�k�R�L'R�I�G+KMG+LMN6j�R�KMN6HJX�R�X�P�KM]�GUk�HJY6Z�X�HJI�N�R�Y�R�k�k�LMH�\�N6I�R�KMN6HJX�H�T
R<OiN6L'OiY6GSd � f2g�v X�_�HJKM]BO+RJc$G�cin�KM]�G)G+w	HJY6W�KMG)OiHJX�w	G+LM^JG�c�KMH<KM]�G[R�\�N�cDH�T�LMHJK'R�KMN6HJX g
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N6X�KMG+L'O']�R�X�^JG�PST�HJLURSOiHJI�k�Y6G+KMG KMG�c$K g

� ��� ��� ���'� ��	 �����
	�	���� ��� ��� �
� G+K 1���3���4?� 
J������3���4?�	���0��3���4?�	� �?��3�� 4?�2��_�GSR<c$W�L$T2RJOiG[H�T�LMG+w	HJY6W�KMN6HJX�R�LMHJW�X�P�KM]�G���l$R�\�N�c gQm c2l
c$W�I�GUKM]�G)LMHJK'R�KMN6HJXBP�N6LMG�OiKMN6HJX�N�cDN6X�KM]�G�3�l$P�N6LMG�OiKMN6HJX �

1���3���4?��
 ������4?��OiH	c���3 �	� ����4?��c$N6X ��3 �	���?��4?�2�?� 3 ��d ��� 7�� f � 4"��d 4 � � 4 � f � � 7�� �
`Q]�G+LMG�����4?��
 ������4?�	� �?��4?�2�>N�cQR[LMG+^JW�Y�R�L k�LMH���Y6G[OiW�LMw	GUN6X�KM]�G�� ��l2k�Y�R�X�G g

h ]�GU��L'c$KQT�W�X�P�R�I�G+X�K'R�Y�T�HJLMI}H�T 1���3���4?��]�RJcQKM]�GUT�HJY6Y6H�`QN6X�^[I�R�KMLMN6\<LMG+k�LMG�c$G+X�K'R�KMN6HJX �
� 
 �� � � ��4?� �� � 
 � 
 0 �
 0 � � � � 
�� 
 0 �
 0 � �

�� E � 7 e �
h ]�G)W�X�N6KQX�HJLMI�R�Y�H�T 1���3���4?�>N�cDG�V	W�R�Y�KMH �

#D��3���4?��
 � 
�� 
 0 �
 0
OiH	c:��3 �	� 
�� 
 0 �
 0

c$N6X���3 �	� � 
 � 
 0 �
 0 �� � ��� � � 7 �4�
`Q]�G+LMG � ����� ��c$N6X�OiG�����4?�DN�c RJcMc$W�I�G�P�KMH�_�GSLMG+^JW�Y�R�L g)� HJLMG+H�w	G+L+n�KM]�G<c$G�OiHJX�P�T�W�X�P�R�I�G+X�K'R�Y
T�HJLMI}H�T 1���3���4?�>]�RJcQKM]�GUT�HJY6Y6H�`QN6X�^SI�R�KMLMN6\SLMG+k�LMG�c$G+X�K'R�KMN6HJX �

� 
 �� � ����4?� 
�� 
 0 �
 0
� � � ��� �� � 
 " � 
 0 �
 0 " 
�� 
 0 �
 0

� 
 " � 
 0 �
 0 " 
 � 
 0 �
 0 � � � � ��� �� E � y �4�
v X ��V	W�R�KMN6HJX�c � 7 e ���0� y �4�'n�_�HJKM] � � � R�X�P  � � R�LMG N6X�P�G+k�G+X�P�G+X�K�H�T�3 g h ]�G+LMGiT�HJLMG	nJ_�HJKM] �}R�X�P


 � I<W�c$KQ_�G)T�W�X�OiKMN6HJX�cQH�T 4<HJX�Y6Z g � HJLMG+H�w	G+L+n�KM]�G[X�HJLMI�R�Y�OiW�LMwJR�KMW�LMG � -� n�N6X�KM]�G23�l$P�N6LMG�OiKMN6HJX��N g G g n	`QN6KM]+( 
 � µ �P�4����c$G+G ��V	W�R�KMN6HJX � µ �4�2�'n�N�cD^JN6w	G+X�_�Z
� -� ��3���4?� 
 � µ ���4� � � µ �P�4� �� µ ���4� � � µ ���4� �
  �>�� �>�
 � ����4?� 
�� 
 0 �
 0

� � � ���� � ��4?�
 � µ
����4?� 
�� 
 0 �
 0� � ��� E � y�µ �
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v X � R�^JG+X<G+KQR�Y g d µ 7 f n	T�H�O+R�Y�c$W�L$T2RJOiG�cDR�LMGUP�Gi��X�G�P�RJc�� � ��3���4?��
 1���3���4?�?� � 
 -�� 0 �� �� 
 -�� 0 � n?!D
 µ � 7 n`Q]�G+LMG �
�� P�G+X�HJKMG.KM]�GBk�LMN6X�OiN6k�R�Y)OiW�LMwJR�KMW�LMG�c g � G+LMG	nQ`DG.P�Gi��X�G.R�c$N6I�N6Y�R�L�c$KMLMW�OiKMW�LMGB`QN6KM]

LMG�c$k�G�OiKQKMH<KM]�G�3�l2N�c$HJk�R�L'R�I�G+KMLMN�O P�N6LMG�OiKMN6HJX ������>����������� � ��� /�k�c$G+W�P�H[T�H�O+R�Y�c$W�L$T2RJOiG '�� 1���3���4?��+.- H � / 3(�>+,<:'�=?143214G"/	H�3�+.&P@4+ �3	/2&�H�+.'4- +,<�@�/#"�-0/2@ 1C<
� - ��3���4?��
�1���3���4?� � #D��3���4?�

� -� ��3���4?� �
� � /�3	/ � -� @�/�-?')H>/2< H � / -?'43�G�1)(D&:9�3��:1)H�9�3	/ +.- H � / 3(�>+,<:'�=?143214G"/	H�3�+.& @4+.3	/2&�H�+.'4-� 

h ]�G<LMG�OiH�w	G+LMZ�H�TQKM]�G<OiHJX�c$KMLMW�OiKMN6HJX.I�G+KM]�H�P�H�TQR�c$W�L$T2RJOiG<H�TDLMG+w	HJY6W�KMN6HJXBN�c _�RJc$G�PBHJX.KM]�G
T�HJY6Y6H�`QN6X�^SLMG�c$W�Y6K �� ��������� � /	H � - ��3���4?� $�/"H � / =?<C/�9�@4' �:'C&	1)(D<:9�3 �:14&�/"'���1 <:9�3 �:14&�/"'���3	/��:')(,94H�+.'4-� &1���3���4?�! 
� � /�3	/&1���3���4?�P+,< =?143214G"/	H>/�3�+,IC/2@"1C< +.-�� 8:9�1)H�+.'4-��
	���
% �! �&1���3���4?�P+,< 1"<:9�3 �:14&�/ '�� 3	/��:')(,94H�+.'4-1432'49�-?@"H � /�� �>1��)+,<� �H � /�- � - ��3���4?�P@�/$#�/�-0/�321)H>/2<"+.-�H�'�H � /�� �>1��)+,<  

#)
����%$'&

� - ��3���4?� 
 1���3���4?�0� #D��3���4?�
� -� ��3���4?�


 ������4?��OiH	c	��3 �	� ����4?��c$N6X ��3 �	���?��4?�2� � � �
��� 	 
� 	��
��� 
 - � � �
��� 	 
� 	���� � 
 - � � 
 ���!� 	 
� 	 �� � "�"� �� 
 0 � �
��� 	 
� 	� � "�"
 ������	��� �?��4?��� ����4?� 
 � 
 0 �
 0
�� 
 0 �
 0

�� E � y 7 �
h ]�GBc$W�L$T2RJOiG � - ��3���4?�)P�G+^JG+X�G+L'R�KMG�cSN6X�KMHBKM]�G�R�\�N�cSH�T)LMHJK'R�KMN6HJX�T�HJL�R.c$W�L$T2RJOiG�H�T)LMG+w	HJY6W�l

KMN6HJX�N6X�R�X�R�LM_�N6KML'R�LMZuHJLMN6G+X�K'R�KMN6HJX g � N6^JW�LMG � c$]�H�` cSR�^JY�RJcMcSLMG+k�LMG�c$G+X�KMG�PB_�ZuR�k�HJY6Z�X�HJI�N�R�Y
R�k�k�LMH�\�N6I�R�KMN6HJXSH�T�R)c$W�L$T2RJOiG H�T�LMG+w	HJY6W�KMN6HJX g ��RJO']�OiN6L'OiY6GDN�c>R�k�k�LMH�\�N6I�R�KMG�P)_�ZSR)OiW�_�N�ODk�HJY6Z�X�H�l
I�N�R�Y�OiW�LMw	G<d � f2g h ]�G)LMHJK'R�KMN6HJX.R�\�N�cDN�cQOiHJX�c$KMLMW�OiKMG�P�_�Z�OiHJI�k�W�KMN6X�^SKM]�G)k�c$G+W�P�HST�H�O+R�Y�c$W�L$T2RJOiG	n� ��3���4?�'nJH�T>KM]�GU^JY�RJcMcD`QN6KM]�LMG�c$k�G�OiKDKMHSKM]�GUX�HJLMI�R�Y�OiW�LMwJR�KMW�LMGUN6X�R�X�N�c$HJk�R�L'R�I�G+KMLMN�OQP�N6LMG�OiKMN6HJX g

h ]�GUR�\�N�c>H�T�LMHJK'R�KMN6HJX<H�T�KM]�GUc$W�L$T2RJOiGQH�T�LMG+w	HJY6W�KMN6HJX<O+R�X<KM]�G+X<_�GQG+\�KML'RJOiKMG�P[W�c$N6X�^ � - ��3���4?�'n
_�ZuG+\�k�Y6HJN6KMN6X�^.RBY6G�RJc$K<cMV	W�R�LMG�c[��K<H�T[RBY6N6X�G�KMH � - ��3���4?� g � G+K 1� ��3���4?�U_�G�KM]�G�c$W�L$T2RJOiG�H�T
LMG+w	HJY6W�KMN6HJX�`Q]�N�O']�N�c KML'R�X�c$Y�R�KMG�PBR�X�PBLMHJK'R�KMG�PBc$H�KM]�R�K)KM]�GSR�\�N�c H�TDLMHJK'R�KMN6HJX.N�cUR�Y6N6^JX�G�P�R�Y6HJX�^
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��� 
�� ��� #D��3���4?�
���	 ��3���4?�

� ������� 


 � 
�� ���

� N6^JW�LMG � � h ]�G)k�c$G+W�P�HST�H�O+R�Y>c$W�L$T2RJOiG)N�cDW�c$G�P�T�HJLQKM]�G)LMG�OiHJ^JX�N6KMN6HJX�H�T�R<c$W�L$T2RJOiG)H�T�LMG+w	HJY6W�KMN6HJX
R�X�PBT�HJL)KM]�GSLMG�OiH�w	G+LMZ�H�T N6K'cUR�\�N�cUH�TQLMHJK'R�KMN6HJX g�v X �2R4�'n�KM]�GSk�c$G+W�P�H�T�H�O+R�YDc$W�L$T2RJOiG ��N6XB^JL'R+Z0�'n� - ��3���4?�'nJOiHJX�w	G+LM^JG�c�KMH)KM]�G R�\�N�c�H�T�LMHJK'R�KMN6HJX�n ��nJH�T�R ^JY�RJcMc g�v X ��_ �'n�#D��3���4?� � � -� ��3���4?��N�c>c$]�H�`QX��N6X�^JL'R+Z0� g
KM]�G���l$R�\�N�c g h ]�G+X�n�KM]�G<OiLMH	cMcUc$G�OiKMN6HJXBOiW�LMw	G	n �� ���4?� 
 ���  ���4?�	� �  D��4?�2�'n�O+R�X�_�G<OiHJI�k�W�KMG�P�RJc�� ���4?��
J���  ���4?�	� �  D��4?�2��
 1� �������4?� 
J���  ���4?�	�	��� �  D��4?�2� g

h ]�GuR�\�N�c�H�TSLMHJK'R�KMN6HJX R�X�P KM]�GBk�LMH���Y6GuOiW�LMw	GBI�R+Z�X�HJK�_�GuOiHJk�Y�R�X�R�L+nUN6X ^JG+X�G+L'R�Y��2c$G+G
� N6^JW�LMG e � g p G+w	G+LMKM]�G+Y6G�cMcin�KM]�G�wJR�X�N�c$]�N6X�^.H�T)KM]�G�k�c$G+W�P�HBT�H�O+R�YUc$W�L$T2RJOiG � ��3���4?�)R�Y�c$H.]�HJY�P�c
T�HJL[KM]�N�c[X�HJX�l$OiHJk�Y�R�X�R�L<O+RJc$G g |�]�G+X�RBc$W�L$T2RJOiG�H�TULMG+w	HJY6W�KMN6HJX.]�RJcSR�k�LMH���Y6G�OiW�LMw	G<`Q]�N�O'].N�c
X�HJX�l$OiHJk�Y�R�X�R�LQ`QN6KM]�KM]�G)R�\�N�cDOiW�LMw	G	n	KM]�G)c$W�L$T2RJOiGUH�T�LMG+w	HJY6W�KMN6HJX�O+R�X�_�GULMG+k�LMG�c$G+X�KMG�PSW�c$N6X�^[KM]�G
cMR�I�GUR�\�N�cQOiW�LMw	G _�W�KQ`QN6KM]�RSP�Nba�G+LMG+X�K�k�LMH���Y6G[OiW�LMw	G `Q]�N�O']�N�cDOiHJk�Y�R�X�R�LQ`QN6KM]�KM]�G)R�\�N�cQOiW�LMw	G g

� ��� ��� ���'� ��	 ������
��%� ��
 ��� �
� G+K&1���3���4?�>_�GSRSc$W�L$T2RJOiG[H�T>G+\�KMLMW�c$N6HJX�H�TDRSOiW�LMw	G ����3 ��N6X�RSP�N6LMG�OiKMN6HJX��� �

1���3���4?��
6����3 ��� �� 40� 3 ��d 3 � � 3 � f � 4"��d ��� µif E � yJy �
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�� ��� #D��3���4?�
� �	 ��3���4?�
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 � 
�� ����� ��� 
�� ����� #D��3���4?�

� �	 ��3���4?�

� N6^JW�LMG e � h ]�G<]�Z�k�G+LM_�HJY6HJN�PBH�TQHJX�G�c$]�G+G+KUN�c)OiHJX�c$KMLMW�OiKMG�P.RJc)R�k�HJY6Z�X�HJI�N�R�Y�R�k�k�LMH�\�N6I�R�KMN6HJX
H�TQR�c$W�L$T2RJOiGSH�TDLMG+w	HJY6W�KMN6HJX�H�TQR�Y6N6X�G -�KM]�R�KUN�c X�HJX�l$OiHJk�Y�R�X�R�L)`QN6KM]�KM]�G<R�\�N�cQH�TDLMHJK'R�KMN6HJX�n � g
v X7�2R4�'n �}N�cQLMG�OiH�w	G+LMG�P�_�ZBOiHJI�k�W�KMN6X�^<KM]�G)T�H�O+R�Y�c$W�L$T2RJOiG ��N6XB^JL'R+Z0�'n � ��3���4?�'n�H�TDKM]�GSX�HJLMI�R�Y
OiW�LMwJR�KMW�LMG)N6X�R�X�N�c$HJk�R�L'R�I�G+KMLMN�OUP�N6LMG�OiKMN6HJX g>v X ��_ �'n0#D��3���4?� � � -� ��3���4?�>N�cQc$]�H�`QXF��N6X�^JL'R+Z0� g
h ]�G)k�R�LMKMN�R�Y�P�G+LMN6wJR�KMN6w	GUH�T 1u`QN6KM]�LMG�c$k�G�OiKQKMH 4 �

� 1
� 4 
 �� � � y � �

N�cUG�RJc$Z.KMH�w	G+LMNbT�Z g<v X.HJKM]�G+L)`DHJL'P�cin>HJX�G<X�G+G�P�cUKMHBP�Nba�G+LMG+X�KMN�R�KMG 1�HJX�OiG	n�`Q]�N6Y6GSG+\�k�G�OiKMN6X�^�R
OiHJX�c$K'R�X�K�T�W�X�OiKMN6HJX�nJ`Q]�N�O']<O+R�XS_�GQG�RJc$N6Y6Z)w	G+LMNb��G�P)W�c$N6X�^ ��V	W�R�KMN6HJX�c � 7 µ ���0� 7J7 � g h ]�G c$W�L$T2RJOiGQH�T
G+\�KMLMW�c$N6HJX�O+R�X�KM]�G+X�_�G)LMG�OiHJX�c$KMLMW�OiKMG�P�_�Z<G+\�KML'RJOiKMN6X�^[KM]�G)_�HJW�X�P�R�LMZ�OiW�LMw	G � ����3 ��
 1���3��	�4�'n
R�X�P�KM]�G)G+\�KMLMW�c$N6HJX�P�N6LMG�OiKMN6HJX � �� 
 1������ µ � � 1������	�4� g

m Y6KM]�HJW�^J]�N6KDN�cDX�HJKUOiHJI�I�HJX<N6X�k�L'RJOiKMN�OiG	n�KM]�GUT�HJY6Y6H�`QN6X�^SN�cQR�Y�c$H�RSc$W�L$T2RJOiG[H�T>G+\�KMLMW�c$N6HJX �
1���3���4?��
 ����3 � � �� 4

� � 3 ��d 3 � � 3 � f � 4"��d ��� µif E � y � �
� H�`DG+w	G+L+n�N6X.KM]�N�c[O+RJc$G	n�KM]�G�c$G�OiHJX�P.k�R�LMKMN�R�YQP�G+LMN6wJR�KMN6w	G[`QN6KM]uLMG�c$k�G�OiK)KMH/4BP�H	G�c[X�HJK[wJR�X�N�c$]
N�P�G+X�KMN�O+R�Y6Y6Z g h ]�G+LMGiT�HJLMG	n�`DG<I<W�c$K)R�k�k�Y6Z.R�I�HJLMGSLMG+Y6N�R�_�Y6G<c$G�OiHJX�P.KMG�c$K)KM]�R�K[N�c)_�RJc$G�P.HJX�R�X
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N6X�KMLMN6X�c$N�ODk�LMHJk�G+LMK$Z<H�T>KM]�GUG+\�KMLMW�c$N6HJX�c$W�L$T2RJOiG��	T�HJLQG+\�R�I�k�Y6G	n�`DG)O+R�X�W�KMN6Y6N6j+GQKM]�G T�HJY6Y6H�`QN6X�^)T2RJOiK
KM]�R�K ]�HJY�P�cDKM]�LMHJW�^J]�HJW�KUKM]�G[c$W�L$T2RJOiG)H�T�G+\�KMLMW�c$N6HJX �

� *,+*�0 � �� � �� *,+*�0 � *,+*�0 � � �� � �� �

 µ E

� HJLMG+H�w	G+L+n	KM]�G)c$W�L$T2RJOiG)H�T>G+\�KMLMW�c$N6HJX�N�cDR�Y�c$H<RSP�G+w	G+Y6HJk�R�_�Y6G)c$W�L$T2RJOiG���KM]�R�KQN�cin�N6KDN�cDRSOiZ�Y6N6X�l
P�LMN�O+R�Y�c$W�L$T2RJOiG g s HJKM] � #D� *�"�+*�-,*�0
� R�X�P � #D� *�"�+*�0 " � wJR�X�N�c$].N�P�G+X�KMN�O+R�Y6Y6Z ��KM]�W�c Z�N6G+Y�P�N6X�^�R�j+G+LMH�P�GilKMG+LMI�N6X�R�X�K H�T KM]�G�c$G�OiHJX�PBT�W�X�P�R�I�G+X�K'R�Y�T�HJLMI R�X�PuR�j+G+LMHBFUR�W�cMc$N�R�X�OiW�LMwJR�KMW�LMG�KM]�LMHJW�^J]�HJW�K
KM]�G[c$W�L$T2RJOiG g

� � � � ��� 	�� ��� ���'� ��	
� G+K&1���3���4?�>_�GSR[LMW�Y6G�P�c$W�L$T2RJOiG)_�G+K$`DG+G+X�K$`DH<OiW�LMw	G�c � � ��3 �DR�X�P%� � ��3 � �

1���3���4?��
J� µ � 4?�2� � ��3 ���"4?� � ��3 �	� 3 ��d 3 � � 3 � f � 4"��d ��� µif E � y !4�
h ]�G�c$G�OiHJX�P.k�R�LMKMN�R�YDP�G+LMN6wJR�KMN6w	GSH�T&1 `QN6KM].LMG�c$k�G�OiK)KMH 4�I<W�c$KUwJR�X�N�c$]uKMH�j+G+LMH g � G+X�OiG	n�HJX�G
X�G+G�P�c�KMH)P�Nba�G+LMG+X�KMN�R�KMG 1�K$`QN�OiG	n+`Q]�N6Y6GDG+\�k�G�OiKMN6X�^ R j+G+LMH wJR�Y6W�G�PUT�W�X�OiKMN6HJX�n�`Q]�N�O']SO+R�X[_�GQG�RJc$N6Y6Z
w	G+LMNb��G�P[W�c$N6X�^ ��V	W�R�KMN6HJX%� 7 µ � g h ]�GULMW�Y6G�P<c$W�L$T2RJOiG)O+R�X�KM]�G+X�_�G)LMG�OiHJX�c$KMLMW�OiKMG�PS_�Z<G+\�KML'RJOiKMN6X�^
KM]�G)K$`DHS_�HJW�X�P�R�LMZBOiW�LMw	G�c � � � ��3 ��
 1���3��	�4�DR�X�P%� � ��3 � 
 1���3�� µ � g

q X�T�HJLMKMW�X�R�KMG+Y6Z	n�KM]�N�c c$W�^J^JG�c$KMG�PBR�k�k�LMH	RJO']�I�R+Z<X�HJKU`DHJLM��HJW�K k�LMHJk�G+LMY6Z�`Q]�G+X�KM]�G)LMW�Y6N6X�^
P�N6LMG�OiKMN6HJX<N�c>X�HJKQk�R�L'R�I�G+KMG+LMN6j+G�P)_�Z�R)Y6N6X�G�R�L>T�W�X�OiKMN6HJX g x�HJX�c$N�P�G+LDKM]�GQT�HJY6Y6H�`QN6X�^[LMW�Y6G�P<c$W�L$T2RJOiG�2c$G+G ��V	W�R�KMN6HJX � y �2� �

1���3���4?�D
J� µ�� 4
� �2� � ��3 ���"4

� � � ��3 �	� 3 ��d 3 � � 3 � f � 4"��d ��� µif E � y � �
x�Y6G�R�LMY6Z	n+KM]�N�c�c$W�L$T2RJOiGDN�c�RQLMW�Y6G�P[c$W�L$T2RJOiG���]�H�`DG+w	G+L+n+KM]�GQc$G�OiHJX�P)k�R�LMKMN�R�Y�P�G+LMN6wJR�KMN6w	G>`QN6KM])LMG�c$k�G�OiK
KMH�4[P�H	G�c>X�HJK�wJR�X�N�c$] g h ]�G+LMGiT�HJLMG	nJ`DGQI<W�c$K>R�k�k�Y6Z<RUc$G�OiHJX�P�n	I�HJLMGDLMG+Y6N�R�_�Y6GDKMG�c$K>KM]�R�K�N�c�_�RJc$G�P
HJX.R�X�N6X�KMLMN6X�c$N�OUk�LMHJk�G+LMK$Z�H�TDKM]�G[LMW�Y6G�P�c$W�L$T2RJOiG���X�R�I�G+Y6Z	n�KM]�G)T2RJOiKUKM]�R�K KM]�GSOiW�LMwJR�KMW�LMGSR�Y6HJX�^
G�RJO']/4Jl2N�c$HJk�R�L'R�I�G+KMLMN�OUY6N6X�G[N�cQN�P�G+X�KMN�O+R�Y6Y6Z<j+G+LMH g�� G+X�OiG	n�HJX�G<c$]�HJW�Y�PBOiHJI�k�W�KMG[KM]�GSOiW�LMwJR�KMW�LMG
��G+Y�P<H�T�KM]�GUN�c$HJk�R�L'R�I�G+KMLMN�OUOiW�LMw	G�c�H�T>KM]�G[c$W�L$T2RJOiG)N6X�KM]�G 4Jl$P�N6LMG�OiKMN6HJX�n�R�X�P�w	G+LMNbT�ZSN6K'cDN�P�G+X�KMN6K$Z
KMH<j+G+LMH g
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� ��� ��	���	���� � ����	�� ����� ����� 	��
m ^JG+X�G+L'R�Y6N6j+G�P�OiZ�Y6N6X�P�G+LQN�cDHJ_�K'R�N6X�G�P�_�Z�c$`DG+G+k�N6X�^�RSK$`DH�P�N6I�G+X�c$N6HJX�R�Y�OiLMH	cMc2l$c$G�OiKMN6HJX.R�Y6HJX�^�R
KML'R+�MG�OiKMHJLMZ�c$k�RJOiG<OiW�LMw	G��2O+R�Y6Y6G�P�KM]�GSc$�	G+Y6G+KMHJXBOiW�LMw	G)�'n�N6X�`Q]�N�O']BKM]�G[K$`DH�P�N6I�G+X�c$N6HJX�R�Y�OiLMH	cMc2l
c$G�OiKMN6HJXSOiW�LMw	G�I�R+Z)O']�R�X�^JGQN6K'c�c$]�R�k�G P�Z�X�R�I�N�O+R�Y6Y6Z `Q]�N6Y6G�I�H�w�N6X�^ R�Y6HJX�^)KM]�GDKML'R+�MG�OiKMHJLMZ[OiW�LMw	G g
x�H�V	W�N6Y6Y�R�LMK�d y�f OiHJX�c$N�P�G+LMG�P.KM]�G�O+RJc$G�N6X�`Q]�N�O'].KM]�G�OiLMH	cMc2l$c$G�OiKMN6HJX�OiW�LMw	G<N�c[RBOiN6L'OiY6G�R�X�PuKM]�G
OiN6L'OiY6G<I�R+ZuO']�R�X�^JG�N6K'c[L'RJP�N6W�c[`Q]�N6Y6G�I�H�w�N6X�^BR�Y6HJX�^.KM]�G�c$�	G+Y6G+KMHJX�OiW�LMw	G g s LMHJX�c$w	H	HJLMK�R�X�P
|uRJR�LMK'c[d 7 f R�Y6Y6H�`DG�P�R�XBR�LM_�N6KML'R�LMZ�k�Y�R�X�R�LUOiW�LMw	G)KMHS_�GSRSK$`DH<P�N6I�G+X�c$N6HJX�R�Y�OiLMH	cMc2l$c$G�OiKMN6HJX(��KM]�G
OiLMH	cMc2l$c$G�OiKMN6HJX[I�R+Z O']�R�X�^JGDN6K'c�c$]�R�k�GD`QN6KM]��[R�X�P��UcMO+R�Y6N6X�^	c g>v X)KM]�G�c$GDR�k�k�LMH	RJO']�G�cin�G�RJO'][OiLMH	cMc2l
c$G�OiKMN6HJX�N�cQHJXBKM]�GSk�Y�R�X�GSP�G+KMG+LMI�N6X�G�P<_�Z�KM]�G[X�HJLMI�R�Y>R�X�P�_�N6X�HJLMI�R�Y�w	G�OiKMHJL'cQH�TDKM]�GSc$�	G+Y6G+KMHJX
OiW�LMw	G g � H�`DG+w	G+L+n�KM]�N�c OiHJX�c$KML'R�N6X�KUN�cQX�HJKUX�G�OiG�cMcMR�LMZ ���>Y6G+KMN6X�O'��\Bd µ � f R�Y6Y6H�`DG�P�R�LM_�N6KML'R�LMZ�KM]�LMG+G
P�N6I�G+X�c$N6HJX�R�Y�LMHJK'R�KMN6HJX�H�T>KM]�G[OiLMH	cMc2l$c$G�OiKMN6HJX�k�Y�R�X�G g

v X<KM]�N�c�k�R�k�G+L+n�`DG ]�R+w	GUOiHJX�c$N�P�G+LMG�PSN6X�KMLMN6X�c$N�ODk�LMHJk�G+LMKMN6G�c>H�T�T�LMG+GiT�HJLMIoOiW�LMw	G�c�R�X�P�c$W�L$T2RJOiG�c
R�X�PuW�c$G�PuKM]�G+I KMHBLMG�OiHJ^JX�N6j+G�c$k�G�OiNb��OS^JG+HJI�G+KMLMN�O<c$]�R�k�G�c g h ]�G+LMGiT�HJLMG	n�`DG�X�G+G�P.KMHBLMG�c$KMLMN�OiK
HJW�LUN6X�V	W�N6LMZ�KMH�R�c$k�G�OiN�R�Y>O+RJc$G[N6X�`Q]�N�O']�^JG+X�G+L'R�Y6N6j+G�P�OiZ�Y6N6X�P�G+L'cQO+R�XB_�G[LMG�OiHJ^JX�N6j+G�P�_�Z�W�c$N6X�^
N6X�KMLMN6X�c$N�ODV	W�R�X�KMN6KMN6G�c�HJX�Y6Z g t N6X�OiGDN6X�KMLMN6X�c$N�O�k�LMHJk�G+LMKMN6G�c>R�LMGQk�LMG�c$G+LMw	G�P[W�X�P�G+L�R�LM_�N6KML'R�LMZ[KML'R�X�c$Y�R+l
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c$Z�I<_�HJY6N�O�OiHJI�k�W�K'R�KMN6HJX�n I�R�N6X�Y6Z.T�HJL�KM]�G.cMR��	GBH�T<P�N�c$k�Y�R+Z g � HJL�KM]�GBk�W�LMk�H	c$GuH�TSw	G+LMNbT�Z�N6X�^
k�HJY6Z�X�HJI�N�R�YDR�X�P��+HJL<L'R�KMN6HJX�R�Y c$W�L$T2RJOiG�k�LMHJk�G+LMKMN6G�cin>KM]�N�c[N�c)X�HJK<X�G�OiG�cMcMR�LMZ g h ]�G�P�G+^JLMG+G�H�T)R
OiHJI�k�W�KMG�PBcMO+R�Y�R�LU��G+Y�P�N�c)R�T�W�X�OiKMN6HJXBH�T KM]�G�P�G+^JLMG+GSH�TQKM]�G<HJLMN6^JN6X�R�YDc$W�L$T2RJOiG g � HJL)G+\�R�I�k�Y6G	n
^JN6w	G+X<R)k�HJY6Z�X�HJI�N�R�Y s��G+j+N6G+L>c$W�L$T2RJOiG 1���3���4?��H�T�P�G+^JLMG+G��}R�X�P"#�N6X 3�R�X�P 4�n	LMG�c$k�G�OiKMN6w	G+Y6Z	n+KM]�G
P�G+^JLMG+G�H�T�KM]�GDLMG�c$W�Y6KMN6X�^ P�G+KMG+LMI�N6X�R�X�K�H�T�KM]�GDc$G�OiHJX�PUT�W�X�P�R�I�G+X�K'R�Y�T�HJLMI ��G+Y�P�n � n�N�c�! � � � R�X�P
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!)# � � N6X 3�R�X�P 4�nJLMG�c$k�G�OiKMN6w	G+Y6Z g h H[c$]�H�`�KM]�R�K�KM]�G c$W�L$T2RJOiG 1���3���4?��N�c>R)P�G+w	G+Y6HJk�R�_�Y6GQc$W�L$T2RJOiG	n
HJX�G<X�G+G�P�c KMH�cMR�I�k�Y6G 1�R�X�P.OiHJI�k�W�KMG[KM]�GSwJR�Y6W�GSH�T � ��� R�K"��! � ��y �	��!)# ��y ��+.-?@�/�=0/�-?@�/�-�H
Y6H�O+R�KMN6HJX�c>R�X�P[w	G+LMNbT�Z KM]�G+N6L�j+G+LMH wJR�Y6W�G�c�KMHU^JW�R�L'R�X�KMG+GQKM]�R�K>KM]�GQcMO+R�Y�R�L���G+Y�P)H�T � � � N�c�N�P�G+X�KMN�O+R�Y6Y6Z
j+G+LMH g

� HJL�R�c$N6X�^JY6GBk�HJY6Z�X�HJI�N�R�YUHJL�L'R�KMN6HJX�R�Y[cMO+R�Y�R�L�T�W�X�OiKMN6HJX � ��3���4?����N g G g nD`QN6KM]�HJW�K�N6X�KMG+LMN6HJL
��X�HJK'c	�'n�KM]�G)N6X�P�G+k�G+X�P�G+X�OiGUH�T�KM]�G[cMR�I�k�Y6N6X�^SO+R�X�_�G[P�L'R+`QX�T�LMHJI}KM]�G)N6X�P�G+k�G+X�P�G+X�OiGUH�T>_�RJc$N�c
T�W�X�OiKMN6HJX�c g�m cMc$W�I�GSKM]�R�K � ��3���4?�QN�c)R�k�HJY6Z�X�HJI�N�R�Y>T�W�X�OiKMN6HJX.H�TUP�G+^JLMG+G � R�X�PF#�N6X 3uR�X�P
4�n�LMG�c$k�G�OiKMN6w	G+Y6Z	n�R�X�PBKM]�R�KSR�W�X�NbT�HJLMI cMR�I�k�Y6N6X�^�N�cUI�RJP�GSHJX.KM]�G ��3���4?��l2k�R�L'R�I�G+KMG+LUP�HJI�R�N6X ���3��C��4��,�'n�T�HJL��"
6���:E:E:E:� ��R�X�P  D
L���:E:E:E:�	# g |�]�G+X�KM]�G)cMO+R�Y�R�LDT�W�X�OiKMN6HJX � ��3���4?��G�V	W�R�Y�c�j+G+LMH
R�K KM]�G�c$G"� �O� µ �	��#�� µ ��Y6H�O+R�KMN6HJX�cin�`DG)]�R+w	G �

� 
 � ��3��:��4��*�
 �� � ���
��� ��� � � ��� �� ��3��:� � �� ��4��*�
 ��� ��� �
��� ��� �

� ��� �� ��3��:� � � �� ��4��*�	E � y �4�
� HJL RU��\�G�P 3���n�`DGUI�R+Z<OiHJX�c$N�P�G+LDKM]�G T�W�X�OiKMN6HJX � ��3��:��4?��RJcQR[k�HJY6Z�X�HJI�N�R�Y�H�T>P�G+^JLMG+G #�N6X

4 g s Z�KM]�G)T�W�X�P�R�I�G+X�K'R�Y�KM]�G+HJLMG+I�H�TQR�Y6^JG+_�L'R�n�R<k�HJY6Z�X�HJI�N�R�Y�H�TQP�G+^JLMG+G"# ��`QN6KM].R<X�HJX�l2j+G+LMH
Y6G�RJP�N6X�^<OiH	G���OiN6G+X�K���I�R+ZS]�R+w	G)R�KQI�H	c$K�#BP�N�c$KMN6X�OiKDLMH	HJK'c g t N6X�OiG � ��3��:��4?�>]�RJc R�KQY6G�RJc$K�#�� µ
P�N�c$KMN6X�OiK�LMH	HJK'cQN6X ��V	W�R�KMN6HJX � y �4�'n�R�Y6Y�KM]�G)OiH	G���OiN6G+X�K'c>H�T � ��3��:��4?�>I<W�c$K>_�G)j+G+LMH	c,��KM]�R�KQN�cin	`DG
]�R+w	G

� ��3��:��4?��
 ��� ��� �
��� ��� �

� ��� �� ��3��:� � � �� ��4?��� ��E � � �4�
z W�G)KMH<KM]�G)N6X�P�G+k�G+X�P�G+X�OiGUH�T�KM]�G)_�RJc$N�c�T�W�X�OiKMN6HJX�cin

� �� ��4?�'n�`DG)]�R+w	G
��� ��� �

� �:� �� ��3��:� 
6��� T	ACB���
6���:E:E:E:� �%E � �eµ �
r G+k�G�R�KMN6X�^�R�c$N6I�N6Y�R�L�R�LM^JW�I�G+X�K+nD`DG.O+R�X c$]�H�`�KM]�R�K��

� � 
 ��nQT�HJL�R�Y6Y ! 
 ���:E:E:E:� � R�X�P
� 
 ���:E:E:E:�	# g h ]�G+LMGiT�HJLMG	n�KMHBc$]�H�`�KM]�R�K � ��3���4?� � ��n�`DG�O+R�X.W�c$G�W�X�NbT�HJLMI ^JLMN�P.cMR�I�k�Y6N6X�^
c$W�k�G+LMN6I�k�H	c$G�PUH�w	G+L�KM]�G���3���4?��l2k�R�L'R�I�G+KMG+L�P�HJI�R�N6X g |�]�G+X)`DG�W�c$GDKM]�G s��G+j+N6G+L�_�RJc$N�c�T�W�X�OiKMN6HJX�cin
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h R�_�Y6G µ � z G+^JLMG+G�cUH�TQwJR�LMN6HJW�c[cMO+R�Y�R�LSR�X�PBw	G�OiKMHJLU��G+Y�P�c H�TUR�k�HJY6Z�X�HJI�N�R�Y�c$W�L$T2RJOiG 1���3���4?�QH�T
P�G+^JLMG+G ��_�Z�#�n�`Q]�G+LMG �%�	#%$ 7 g

�>\�k�LMG�cMc$N6HJX 3�P�G+^JLMG+G 4<P�G+^JLMG+G �>\�k�LMG�cMc$N6HJX 3�P�G+^JLMG+G 4�P�G+^JLMG+G
1���3���4?� � # *�"�+*�-,*�0

� ��µ # ��µ
*,+*�-

� ��µ #  �>� 
 � *�"�+*�- " �	# � y � ��y y # ��µ
*,+*�0

� # ��µ  ��� 
 � * " +*�0 " �	# � y � ��µ y # ��y� �>� 
 � *,+*�- � *,+*�-�� 7 � � 7 7 #  � � 
 � *�"�+*�-,*�0
�	# � y � � 7 y # � 7� ��� 
 � *,+*�0 � *,+*�0 � 7 � 7 # � 7 � � � � � � 7 � # � 7� � � 
 � *,+*�- � *,+*�0 � 7 � ��µ 7 # ��µ � ��� ! � � � !)# � �# 7 � ��µ 7 # ��µ � 
 � � �� � �

e � � � e # � �

*�"�+*�- " � � 7 # 
 
 � 
 
 � "�" � � "�" � 
 
 
 � � 
 " � 
 "� � � �
! � ��y !)# ��y

*�"�+*�0 " � # � 7 �
��� ! � ��y !)# ��y

KM]�GDW�X�NbT�HJLMI�cMR�I�k�Y6N6X�^ N�c�c$K'R�_�Y6G c$N6X�OiGDN6K>cMR�I�k�Y6G�c�G�RJO']SW�X�N6I�H�P�R�Y s��G+j+N6G+L�_�RJc$N�c�T�W�X�OiKMN6HJXSR�K>N6K'c
c$N6X�^JY6G)G+\�KMLMG+I<W�I �JKM]�R�K N�cin�R�K ��
6! � �}T�HJL

� �� ���	� g h ]�G�c$GScMR�I�k�Y6GUk�HJN6X�K'cQR�LMGSR�Y�c$H<��X�H�`QX�RJc
X�H�P�G[k�HJN6X�K'cQHJLUF LMG+w�N6Y6Y6G)R�_�cMOiN�cMcMR�G�d µ � f ��KM]�G+Z�R�LMG[G+\�OiG+Y6Y6G+X�KDO+R�X�P�N�P�R�KMG�c�T�HJLUc$K'R�_�Y6G[cMR�I�k�Y6N6X�^
Y6H�O+R�KMN6HJX�cQH�T s l$c$k�Y6N6X�G)_�RJc$N�c�T�W�X�OiKMN6HJX�c RJcQ`DG+Y6Y g

h R�_�Y6G µ c$]�H�` c�KM]�GuG+\�k�G�OiKMG�P�P�G+^JLMG+G�c�H�T<wJR�LMN6HJW�c���G+Y�P�c�G+I�k�Y6H�Z	G�PuN6X KM]�N�c�`DHJLM��n T�HJL
k�HJY6Z�X�HJI�N�R�YDc$W�L$T2RJOiG�c guv X � N6^JW�LMG y n�KM]�G�P�G+^JLMG+G�H�TUKM]�G�I�G�R�X.G+w	HJY6W�KMG�KMG+LMIBnD# � 7 
BnDKMW�LMX�c
HJW�KUKMH<_�G µ � _�Z � R�Y6KM]�HJW�^J]BKM]�G[k�HJY6Z�X�HJI�N�R�Y�OiHJX�GSR�k�k�LMH�\�N6I�R�KMN6HJX�N�c OiW�_�N�OU_�Z�Y6N6X�G�R�L g h ]�G
G+\�k�G�OiKMG�P<P�G+^JLMG+G	n�RJO+OiHJL'P�N6X�^SKMH h R�_�Y6G µ n�N�c µ � �>
�!�� y �By �>_�Z y �>
 !�� µ �.y � g h ]�G)c$G�OiHJX�P
P�G+LMN6wJR�KMN6w	G�H�TSR.Y6N6X�G�R�LST�W�X�OiKMN6HJX�N�c<LMG+k�LMG�c$G+X�KMG�P�RJc�R.j+G+LMH.T�W�X�OiKMN6HJX�nD`Q]�N�O']�]�RJc<HJX�Y6Z�HJX�G
P�G+^JLMG+G"��N6X�c$KMG�RJP�H�T�K$`DH<P�G+^JLMG+G�c	��Y6G�cMcDKM]�R�X�KM]�G[P�G+^JLMG+G)H�T�KM]�G)HJLMN6^JN6X�R�Y�T�W�X�OiKMN6HJX g h ]�G+LMGiT�HJLMG	n
`DG)LMG�c$KMLMN�OiK h R�_�Y6G µ KMHSKM]�G[O+RJc$G[H�T �%�	#%$ 7 g
� �o?<:BC 
�A �>E+?<:

v X�KM]�N�c[`DHJLM��n�`DG�]�R+w	G�HJW�KMY6N6X�G�PuwJR�LMN6HJW�cSI�G+KM]�H�P�c[KMH.P�G+KMG�OiKSN6X�KMLMN6X�c$N�O<OiW�LMw	G�R�X�P�c$W�L$T2RJOiG
k�LMHJk�G+LMKMN6G�c)c$W�O'].RJc)Y6N6X�G�R�LMN6K$Z	n�OiHJX�N�OiN6K$Z	n�R�X�P.P�G+w	G+Y6HJk�R�_�N6Y6N6K$Z g[� HJLMG+H�w	G+L+n�`DG<]�R+w	GSk�LMG�c$G+X�KMG�P
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OiHJLMLMG�c$k�HJX�P�N6X�^)cMO']�G+I�G�c�KMH LMG�OiH�w	G+L�KM]�GQOiHJX�c$KMLMW�OiKMN6HJXSI�G+KM]�H�P�c�H�T�c$k�G�OiN�R�Y	T�LMG+GiT�HJLMI ^JG+HJI�G+KMLMN�O
c$]�R�k�G�c g |.G[]�HJk�GSKM]�R�K KM]�N�c R�k�k�LMH	RJO']B`QN6Y6Y�Y6G�RJP�KMH�R�X.R�Y6Y6G+w�N�R�KMN6HJX�H�T�KM]�GSP�N���OiW�Y6KMN6G�c�N6X�KM]�G
G+\�O']�R�X�^JG)H�T>^JG+HJI�G+KMLMN�O+R�Y�P�R�K'R g

h ]�LMHJW�^J]�HJW�K�KM]�N�c<k�R�k�G+L+nUR.k�HJY6Z�X�HJI�N�R�YUR�k�k�LMH�\�N6I�R�KMN6HJX�H�TSR�OiN6L'OiY6G�`QRJc<G+I�k�Y6H�Z	G�PuKMH
P�G+I�HJX�c$KML'R�KMG�KM]�G�RJO+OiW�L'RJOiZ�R�X�PuLMHJ_�W�c$KMX�G�cMcSH�TUKM]�G�k�LMHJk�H	c$G�P�R�Y6^JHJLMN6KM]�I `Q]�G+X�R�k�k�Y6N6G�PuKMH
R�k�k�LMH�\�N6I�R�KMG�P.c$W�L$T2RJOiG�c gBv XuKM]�N�c[O+RJc$G	n>N6X�KMLMN6X�c$N�O[k�LMHJk�G+LMKMN6G�c[R�LMG�I�R�N6X�Y6Z�W�c$G�PBT�HJLSKM]�G�k�W�L$l
k�H	c$G�H�T[c$]�R�k�G�LMG�OiHJ^JX�N6KMN6HJX g h ]�G�N6X�KMLMN6X�c$N�OSk�LMHJk�G+LMKMN6G�cSI�R+ZuR�Y�c$H._�G�W�c$G�P�N6X�KM]�G�c$K'R�^JG�H�T
R�k�k�LMH�\�N6I�R�KMN6HJX(�	KM]�R�KDN�cin	KM]�G+ZSI�R+Z[k�LMH�w�N�P�GUR�X�N6X�KMLMN6X�c$N�OD`QR+Z<H�T�R�k�k�LMH�\�N6I�R�KMN6X�^[R)^JG+HJI�G+KMLMN�O
c$]�R�k�G�R�X�P.I�G�RJc$W�LMN6X�^<KM]�G�R�k�k�LMH�\�N6I�R�KMN6HJX�G+LMLMHJL g p G+`~R�k�k�LMH�\�N6I�R�KMN6HJX�I�G+KM]�H�P�c _�RJc$G�P.HJX
KM]�N�cQR�k�k�LMH	RJO']BR�LMG[OiW�LMLMG+X�KMY6Z<_�G+N6X�^SN6X�w	G�c$KMN6^	R�KMG�P g

� � C���:�?�� 
	�)@������):<;��

h ]�G�R�W�KM]�HJL'c<KM]�R�X��uKM]�G�R�X�HJX�Z�I�HJW�c[LMGiT�G+LMG+G�cUT�HJL<KM]�G+N6L<O+R�LMGiT�W�YDLMG+w�N6G+` c[R�X�P�OiHJX�c$KMLMW�OiKMN6w	G
OiLMN6KMN�OiN�c$I�c g |.G[R�LMG[R�Y�c$HSKM]�R�X��	T�W�Y�T�HJL��JW�X�^�l��JW.x�]�HJN�T�HJLQ]�N�cD]�G+Y6k�N6X�c$W�LMw	G+Z�N6X�^[KM]�G[P�Nba�G+LMG+X�K
I�H�P�G+Y6N6X�^Sc$Z�c$KMG+I�c g

t N6X�OiG�KM]�GDR�k�k�G�R�L'R�X�OiGDH�T�KM]�G�HJLMN6^JN6X�R�Y	I�R�X�W�cMOiLMN6k�K�H�T�KM]�N�c�k�R�k�G+L+n �>LMH�T g � G+Y6I<W�K���HJKMKMI�R�X�X�2R�K h G�O']�X�N�cMO']�G q X�N6w	G+L'c$N6K
	R�KU|�N6G+X�n m W�c$KMLMN�R4�Uk�HJN6X�KMG�P.HJW�K<R�I�N�c$K'R��	G<N6X m k�k�G+X�P�N6\ m R�X�P
k�LMH�w�N�P�G�P�R�OiHJLMLMG�OiKQk�LMH	H�T gUm X�G+Y6G+I�G+X�K'R�LMZSw	G+L'c$N6HJX�H�TDKM]�N�cDk�LMH	H�T OiW�LMLMG+X�KMY6Z�R�k�k�G�R�L'c N6X�KM]�N�c
m k�k�G+X�P�N6\ g h ]�G[R�W�KM]�HJL'cQ^JLMG�R�KMY6Z�R�k�k�LMG�OiN�R�KMG)]�N�cQOiHJLMLMG�OiKMN6HJX g

� � � �U=��):BC ���

d µif[m OiN�c.F G+HJI�G+KMLMN�O � H�P�G+Y6G+L g � HJLMI�R�K � R�X�W�R�Y2n { G+L'c$N6HJX 7 g£µ n t k�R�KMN�R�Y h G�O']�X�HJY6HJ^JN6G�cin
t G+k�KMG+I<_�G+L µ ����!�n q g t g0m[g

d 7 f | g s LMHJX�c$w	H	HJLMK>R�X�P�� g |uRJR�LMK'c g	m�� G+KM]�H�P T�HJL�x�HJX�w	G+LMKMN6X�^DKM]�G t W�L$T2RJOiG�H�T�R F G+X�G+L'R�Y6N6j+G�P
x�Z�Y6N6X�P�G+LQN6X�KMH�R s l$c$k�Y6N6X�G t W�L$T2RJOiG g�� '4G�= 94H>/�32<�
���321�= � +.&	<	n { HJY g�µ !�n p H g 7 n�k�k g�µ � � �
µ � e n µ ��� 7 g



���������	��
���
���������������
	��������������� � ��!�"$#�%'&U(+*�,�-.�0/21���3 465 yJy

d y�f t g x�H�V	W�N6Y6Y�R�LMK g�m x�HJX�KMLMHJY���HJN6X�K s RJc$G�P t `DG+G+k�N6X�^ h G�O']�X�N�V	W�G g ! ����� � '4G�= 94H>/�3���321�= � �+.&	<�14-?@���=4=0(,+.&	1)H�+.'4-4<	n { HJY g � n p H g;µ+µ n�k�k g�y !+� � � n µ � e � g
d �Jf[�ug x�W�LMKMN�c g�� 1)H�3�+ � ��32'49:=?< g 7 X�P ��P g n t k�LMN6X�^JG+L$l { G+LMY�R�^�n p G+`���HJLM��n µ � e ��g
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d � f[v'g z g � R�W�\)R�X�P �ug � g �>L'R�KMK g � '4G�= 94H�1)H�+.'4-?1)( �P/2'4G"/	H�3�;��:'43 � /2<:+�#4-�14-?@ � 14-?9 �:14&�H�9�3�+.-�# g
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