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P[LOj�Nkj�N�j�zO]KU"U^]�P[LKUbJ"S�NQUe~

�OI}d�dfI`i?j�zK�	��UgznU^R[S�d�J�Iez���UgzeP[jfIezON^rnPTLKUbacI}dfUwJ�hOdfU�d�jfU^Nkj�z�P[LKU��?������d�S�zKUerOS�zO]�P[LKU$�_S`�Kj�Nkj�N�PTLKU
RTI}P[S\P[jfI}z�S�dySw�Kj�N^~?��LKU�]KIehK�Odfm�]nU^��UgznU^R[S\PTUbU��OJ�jfPQUg]�NQPMS\PQU�L�S�N=��NTm�a acU"PTRQm�~k�BS\��U	oqp=a	IedfUgJ"hKdfUgN�S�N
S�z�U��OS�a	��dfUernP[LKU�oqpk��RTIehK��PMS\��dfU�j�N?S�N� ¡Ied�dfI`ikNgr
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«uPqJ"S�z ��UGNTj�ac�Od�jf�OU^]c��m J�Iea���j�zKj�zK�3P[LnU�P¬iqI�J�I}d�hOa zON-I� yoqpqS\zO]Wo £p RQI}PMS\PTjfIezcI}��U^R[S\P[jfI}zON&S�zO]S�]O]Oj�zn� P[LKU��\S�d�hKU^N�I} BPTLKU�P­i&I;�®RQI`i?N^r

oqp ¢ ¯}oqp
¤ X X °
� ¯ �MX ±²�³r´m�µ

��LnU;]OjfRTUgJ�P��ORTI�]Oh�J�P3��U"P­i&U"Ugz@P­iqI��¶NTP[S\PTU^N�j�Nb��·¸�º¹»� § ¯ ¤ ~���LKU¼]Kjf��IedfU acIeacU^z�P�I} P[LKU �½NTP[S\PTU	j�N=U��n�ORQUgNTNQU^]�S�N;¾u¢À¿´Á�ÂÃ ¿Q¢$Ä�~ ¤ N�P[LnU acIedfUgJ�hOdfU	d�jfU^N=j�z@PTLKUc�?���Å��d�S�zKUer)P[LnU	PTRMS\zONTjfP[jfIezacIeacU^z�P�I} qP[LKU;U��OJ�jfPMS`P[jfIez�j�N�P­m���j�J"S�d�dfm_S�d�NQI�j�zlP[LnU;�����Æ��d�S�znU�~Ç��LnU^RQU" ¡I}RTUer�P[LKU¼]Ojf��IedfU¼a	IeacU^z�P
I} 
P[LKU	��NQPMS\PQU	J"S�z���U�RQUg]Kh�J�Ug]�PTI�¾u¢W¿È¢�Ä�r�i?LKj�JÉL�j�N�zKIezn�u°"U"RTI�r�j�zO]Oj�J"S\PTj�zK�;P[LOS\PGPTLKU	�ÀNQP[S\PTUbI} &oqp
acIedfUgJ�hOdfU^NkJ�IezePMS�j�z�]Ojf��I}dfU�acIeacU^z�P��}UgJ�PTI�R[N�j�z�PTLKU������º�Od�S�zKUe~

X



� /º�".=<�'
# �	!�A_1B�c#-F�' %"�cD 1BF6.=<�'
# >_9 � * 587Æ1�(�9 9 .?'2#&%^< C�.�D+C�#q%��
9 .G#

����� �
	���
���������
�������������� 	!�"���"#$	!% �'&)(�% �*�+&,	�	-��
.�������/�'�
�OIed�dfIwi?j�zK�10yIezO]KU"R32ÈN+V ¯`Z?]KU"RTjf��S`P[jfIez�r-P[LKU�U^NTNQU^z�P[j�S�d�U54�h�S\PTjfIezON;S\RQU�d�j�NQPTU^]8��UgdfIwib~ ��LKU�U��nPTj�z�J�P[jfIez
J�I�U76¼J�jfUgzeP�8bj�Ngr 8n±�9�µ2¹;:<9.=�±"ÂÁ?>5@�A µ £ vk±B9�µDC ±QXgµ
i?LKU"RQUE: j�N�S;J�IezKNTP[S�z�P^r�9�j�N�P[LKU3PTR[S�zONTjfP[jfI}z� ¡RQU54�hKU^z�J�mer ÂÁ�j�N?S hOzKjfP?�}UgJ�PTI}Rkj�z�PTLKUb]OjfRQUwJ�PTjfIez�I} BPTLKU
d�jf�eL�Pq��Ied�S`R[jf°gS\P[jfI}z�rF@GA j�NqP[LKU�PQRMS�zONTjfPTjfIezÇacIea	UgzeP�I� yP[LKU�acIedfUgJ�hOdfUerKvk±B9�µ j�NqP[LKU3S\�ONTI�RT�OPTjfIezÇ��S�zO]
NTL�S\��U3  hKz�J�P[jfIez�rKS�zO]6¾ Äq]KU^zKI�PTU^N?S�z�Sg�}U"R[S\�}U=I`�}U"R?S\d�d)��IeNTNTjf��dfU3a	IedfUgJ"hKd�S\R�I}RTjfUgzePMS\PTjfIezON^~

� LKU^z©S�z6U^dfUgJ�PTRTj�Jc�OU^d�]6j�N$S\�O��d�jfU^] PQI+P[LKUÇNQIed�j�] N[S�ac��dfUersNQU"�}U"RMS\d acIedfUgJ�hOd�S\R3�KRTI}��U"RQP[jfU^N$S\RTU
JML�S�zK�}U^]�rwj�z�J�d�hO]Oj�zn��PTLKUqa	IedfUgJ"hKd�S\R�I�R[jfU^z�PMS`P[jfIez�r^PTLKU&U��OJ�jfPQUg]�NTP[S\PTU-UgznU^RQ�}m�dfU^��Ugd�N^rwS�zO]3P[LKU-PTRMS\zONTjfP[jfIez
acIeacU^z�P^~2��LKU^NQU3�KRTI}��U"RQP[jfU^N?S\RQU�U��OS�acj�zKU^]���UgdfIwib~

�BjfR[NQPgr\PTI3J�IezONTj�]KU"R2PTLKU?S�d�jf�ezKacU^z�PsI} �P[LnU���Ied�S\R2acIedfUgJ�hOdfU^N
j�z SG�OU^d�]�r�iqU?S\N[NThOa	U?SIH&IedfPQ°^a;S�zOz
Sg�}U"RMS`�}UernPTLKU"RTU" ¡I}RQU =�±"ÂÁ?>7@�A µ £ v?±�9�µJC3¹LK ±"ÂÁ?>7@�A µ £ vk±B9�µ|ÁNMPORQTSPUK Á MPOVQ SPU ±u¯}µ
i?LKU"RQUXW_¹�±ZY\[)@Gµ M ¦ r�S�zK] ]

¹�¥G^`_ >Ra ¥ X¯ a >Rb)_ >Va ± 7 µ
i?LKU"RQUEa j�NkP[LnU3U^dfUwJ�PQR[j�J=�KUgd�]³r�S�zO]c^d_ S�zO]
b,_ S`RTU3PTLKU3�}RQIehOzO]�NQPMS`PTU3]Ojf��IedfU3acIeacU^z�P?S�zO]���Ied�S\RTjf°"�
S\��j�d�jfP¬m�r�RTU^NQ��UgJ�P[jf�}U^dfme~
��LnU3U��n��IezKU^z�P[j�S\d)PTU"R[aÆj�N�P[L�hON^r

Á MPOVQ ¹ºX § W�^d_ >Ra § X¯ W'a >Rb)_ >Va § X¯ W £-e ^`_ >Va f £ ±hg�µ
��UgJ�IezO]�rqPTI J�IezKN[j�]nU^R;PTLKU�U��OJ�jfPTU^]:NTP[S\PTU�U^zKU"RT��m®dfU"�}U^d�JML�S\zK�}U^N^rqP[LKU@JML�S�zK��U@j�z S\��NQI}RT�KP[jfIez

 ¡RTU54�hKU^z�J�mWj�N i�j 9;¹º¥ j ^ >Va ¥ X¯ a > j b >Va ±Bk}µ
i?LKU"RQU

j 9 S�zK] j b S`RTU P[LKUÇJML�S�zn�}U^Nbj�zl]Ojf��IedfU¼a	IeacU^z�PbS�zO]lj�z���Ied�S\RTjf°wS`��j�d�jfP­m�hK��IezlU��OJ�jfPMS\PTjfIez�r
RTU^NQ��UgJ�P[jf�}U^dfme~�l&I�RTRTU^NQ��IezK]Oj�zK�edfmer2P[LKU�NTL�S`��U�  hKz�J�P[jfIez8j�N;JML�S�zK��Ug]8S�zO]:J"S�z ��U�RTU"�ORQUgNQU^z�PQUg]©��m8S
�BSgmndfI}R�NQU"R[jfU^N^r

v�m2±B9�µ ¹ von`±B9$¥ j 9�µ
¹ von`±B9�µB¥qp v n ±B9�µp 9 j 9 § p £ v n ±B9�µ¯ p 9 £ j 9 £ ±�reµ

« zONQU"RTP[j�zn�¼�*4�z�~�k	j�z�PQI;�*4�z�~�r	dfUwS\]ON�PQI
v�m2±�9�µ2¹ von`±B9�µB¥ Xi p v n ±�9�µp 9 s ¥ j ^ >Va ¥ X¯ a > j b >Va t
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��I�J�IezOznUwJ�P�P[LKU$NTL�S\��U�  hOz�J�P[jfIez�PTIÇPTLKU$U��nP[j�zOJ�PTjfIez+J�I�U76¼J�jfU^z�P^r�S�z+j�NQI}PTRQI}��j�J3]Oj�NQPQR[jf��hKPTjfIez�j�z
P[LKUbS\�ONTU^z�J�U�I} sS�z�U��nPQU^RTz�S�d)U^dfUgJ�PTRTj�JG�OU^d�]�I���U"mnN

= ±^ÂÁ?>5@�A µ £ v�nw±B9�µ C ¹ X7 von`±B9�µ�¿ @GA ¿ £�� ±��eµ
i?LKU"RQU ¦p RTU^NThOdfPTNs ¡RTIea�Sg�}U"R[S\�ej�zK�GP[LnU?S�zn�edfU��c��U"P­i&U^U^z�P[LKU�d�jf�eL�PB�}UgJ�PTI}R2S�zO]$PTLKU�PTRMS\zONTjfP[jfIez$a	IeacU^z�P�}UgJ�PTI}R^rOS�Nkj�z

=wJ�IeN £ �)C ¹
�Kn NTj�z��GJ�IeN £ �dS���Kn NTj�z	��S
�

¹ X7 ±��eµ
��LKU"RQU^ ¡I�RTUer

v n ±B9�µ ¹ 7 8 n ±B9�µ:<9b¿ @GA ¿ £p v n ±B9�µp 9 ¹
7:Æ¿ @�A ¿ £ p ±h8
�\9�µp 9p £Mv n ±B9�µp 9 £ ¹
7:Æ¿ @�A ¿ £ p £y± 8��\9�µp 9 £ ±QX��eµ

��LKjfR[]�rnP[LKU�U^dfUgJ�PTR[j�J��OU^d�]�S�d�NQI;J^S\hONQUbJML�S�zK��UgN�j�z�P[LnU3PQRMS�zKN[jfPTjfIezWacIea	UgzePgrnU��n�ORQU^N[NQU^]�S�N^r@GA ±Ba µ-¹+@�A §�� >Va §�� � a £ ±QX}Xgµ

0-hKPQP[j�zK�;S�d�d�P[LKUbS\��Iw�}U�U"��UgJ�P[N�I} BPTLKU��OU^d�]�PTI��}U"P[LKU"Rgr�iqU3LOSg�}Uer83m-±B9�µ ¹ :<9.=nV ÂÁ�>5@�A ±�a µ¬Z £ v m2±�9�µJC
¹

7
¿ @�A ¿ £������ X § W�^d_ >Ra § X¯ W'a >Rb,_ >Va § X¯ W £-e ^d_ >Va f £�� SPU�� M ¦
 �!�"� X § W�^d_ >Va § X¯ W'a >3b)_ >Va § X¯ W £-e ^d_ >Va f £#�
 �$ ÂÁ?>7@�A § ÂÁ?> � >Va § ÂÁ?> � � a £#% '& 8 n ±B9�µB¥ 9i p ± 8��\9�µp 9 s ¥ j ^ >Va ¥ X¯ a > j b >Ra t
§

9
¯
i
£ p £ ±h8
�\9�µp 9 £ s ¥ j ^ >Ra ¥ X¯ a > j b >Va t £�(*) S U ±QXg¯}µ

0BIezK]KU"RbVÈ¯`Z)iqI�RT�}U^]Çj�zÇP[LKU�d�S\��I}R[S\PTI�RTm �K�nU^]�J�I�I}R[]Kj�z�S\PTU=NTm�NTPQU^a»]KU^zKI}PTU^]�S�N&�³r�merKS�zO]W°�S`�nU^N
j�z i?LKj�JÉL©PTLKU�S\�K��d�jfU^] �KUgd�] d�jfU^NcS�dfIezn�_P[LnU�°�S`�nj�Ng~6«uP j�N	acI}RQU�J�I}z��}U^zOjfU^z�P	LKU"RTU�PQI_iqI}RQ�©j�z©PTLKU
acIedfUgJ�hOdfU��K�nU^]�J�I�I}RT]Oj�z�S\PQU3NQmnNQPTU^a�rKd�S\��U^dfU^]�S�N��$rK�cr�S\zO]@�_Sw�nU^NgrKikjfP[L�PTLKUbacI}dfUwJ�hOdfU�j�z�P[LnU3�����
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��d�S�zKUe~ ¤ d�dy�\S\R[j�S`��dfU^N�i?jfPTL@NThK�ONMJ�RTjf�OPXA j�zK]Oj�J"S\PTU^N=J�I�I}R[]Kj�z�S\PTU^NGj�z�P[LKU	acIedfUgJ�hOd�S\R? ¡RMS�a	U�r�S�zO]+PTLKU
NThK��N[J�R[jf�OP��®j�zO]Oj�J"S\PQUgNkJ�I�I�R[]Oj�z�S`PTU^N�j�z�P[LnUbd�S`��I}RMS`PTI}RQm; ¡RMS�acUe~

« z�P[LKU$acIedfUgJ�hOd�S\RGJ�I�I}RT]Oj�z�S\PQU�NTm�NTPQU^a�r�P[LKU	S\�O��d�jfU^]��OU^d�] a �¸j�N���IeNTjfP[jfIeznUg]+S\P=S�zK�edfU��  ¡RTIea
P[LKU��+S`�Kj�N^rKS�zK]�jfP[Nq�ORQI��­UgJ�P[jfIez¼Iez�PQI	P[LKU��?������d�S�zKU�j�N�S\P?S\zK�edfU��� ¡RTIeaÅP[LnU��ºS`�Kj�N^~2��LKU"RTU" ¡I}RQU�r�j�z
P[LKU3acI}dfUwJ�hOd�S`RkJ�I�I}R[]Kj�z�S\PTU�NQmnNQPQUga�r

a � ¹ a 	

�
NTj�z��
J�IeN
�
NTj�z��
NTj�z��
J�IeN��

���
� ±QX 7 µ

i?LKU"RQUEaºj�N�P[LnUba S\�ezOjfPThO]KU�I� BPTLKUbS\�O��d�jfU^]W�OU^d�]�~
� LKU^z	S�z	j�NQI}PQRTI}�Oj�J NMS\ac��dfU�j�NsJ�IezONTj�]KU"RTU^]�r�S�z$j�zePTU"�}RMS`P[jfIezbj�Ns]KIeznU�I`�}U"R
S�d�d�I�R[jfU^z�PMS`P[jfIezONyI� �PTLKU

S\�O��d�jfU^]c�KUgd�]³r�ju~´Ue~�rej�z�PQU"�}RMS\PTj�zK��Iw�}U"R2P[LKU"PMS3S�zO]c��LOj�j�z;� 4�z�~�X 7 ~s« z UgdfUgJ�PTRQI�S\��NQI}RQ�OP[jfI}z	U��n��U"R[j�a	UgzeP[N^r
P[LKU?d�jf�eLeP2��I}d�S\R[jf°gS\PTjfIez	j�N2hONTh�S�d�dfm	S\�O�Od�jfUg]cS\P S��K��Ug] S�zK�edfU��� ¡RQIea�PTLKUkU^dfUwJ�PQR[j�J&�OU^d�]�~s��LKU"RTU" ¡I}RQUereS�z
j�z�PTU"�}R[S\P[jfI}z�I`�}U"R�S�d�d�I�R[jfU^z�PMS`P[jfIezON�I} 
PTLKU�d�jf�}L�Pk�OU^d�]�j�N�S�d�NQI¼zKU"U^]KU^]�~�« z�I}R[]KU"R?PTI;U��n�ORQU^N[N?PTLKUbd�jf�eL�P
�}UgJ�PTI}R�j�z�PTU"R[a N?I� ��;S�zK]��_ ¡I}R?P[LKUb��hKRT��IeNQU$I� 2PTLKU$j�z�PQU"�}RMS\PTjfIez�rKP[LKU$d�jf�eL�Pk�}UgJ�PQI}R�j�N�]KUgJ�I}ac��IeNQU^]
j�z�PTI©I}zKUlJ�Ieac��IezKU^z�PÇP[L�S\PWj�NÇ��S\R[S�d�dfU^d?PTI©P[LKU@UgdfUgJ�PTRTj�J��OU^d�] S�zO]�PTLKU_I}PTLKU"R�J�Iea	��IezKU^z�PÇP[L�S`P�j�N
��U"RT��U^zO]Kj�J"hKd�S\RkPQI PTLKU�U^dfUwJ�PQR[j�J��OU^d�]�r�S\NkPTLKU� ¡Ied�dfI`ikj�zK��~

ÂÁ=¹ J�IeN���ÂÁ5m�� § NTj�z���ÂÁ5m���� ���8V ���! )Z ±QX g�µ
i?LKU"RQUWÂÁ m � j�N-PTLKUGhKzOjfP �}UgJ�PTI}R2P[L�S`P&j�N-��S\R[S�d�dfU^dKPTIbPTLKUGS\�O��d�jfU^]c�OU^d�]�r�S�zO]6ÂÁ m � j�N PTLKUGhKzOjfP-�}UgJ�PQI}R-P[L�S`P
j�N���U"RQ��U^zO]Oj�J�hOd�S\R�PTI PTLKUbS\�O��d�jfU^]W�KUgd�]³~

« z	P[LKUka	IedfUgJ"hKd�S\R2J�I�I}RT]Oj�z�S\PQU�NQmnNQPTU^a�r\ ¡RTIea � 4�z�~OX 7 r�PTLKUkd�jf�eL�Ps�}UgJ�PTI}Rs��S\RMS\d�dfUgd�PQI�P[LKU?S`�O��d�jfU^]
�OU^d�]:ÂÁ m �� j�Nk]nU^�OzKU^]�S�N

ÂÁ m��� ¹ 	

�
NTj�z��2J�IeN
�
NTj�z��
N[j�z��
J�IeN
�

���
� ±QX3k}µ

��IÇ��zK]+P[LKU$U��n�KRTU^NTN[jfI}z�I} �ÂÁ m �� r�P[LKU	d�jf�}L�P��}UgJ�PTI}R���U"RT��U^zO]Oj�J�hOd�S`RGPTIÇP[LnUcS\�O��d�jfU^]��KUgd�]+j�z�PTLKU
acIedfUgJ�hOd�S\R  ¡R[S�acUer�j�z¼PTU"R[acNqI� "��S�zO]#�Br�i&UGi&I}RT�;j�z;P[LKU=d�S\��I�RMS\PQI}RTm	�K�nU^]�J�I�I�R[]Oj�z�S`PTU=NQmnNQPQUga �ORTNQPgr
S�zO]$P[LKU^z	PQRMS�zKNT ¡I�R[a�S�d�d�U��n�ORTU^NTNTjfIezONsPQI�P[LKU�acIedfUgJ�hOd�S\RB�K�nU^]cJ�I�I}RT]Oj�z�S\PQU�NQmnNQPTU^a�~s« z$P[LKU�d�S\��I�RMS\PQI}RTm
�K�nU^]� ¡RMS�acUernP[LKUbS\�K��d�jfU^]�U^dfUwJ�PQR[j�J��OU^d�]�j�NkS�dfIezK�cP[LnU3°bS`�Kj�N^r�S\zO]�PTLKU"RTU" ¡I}RQU�P[LnUbhKzOjfPk�}UgJ�PQI}R�P[LOS\P?j�N
��S\R[S�d�dfU^d)PQIcP[LKUbS\�O�Od�jfUg]W�OU^d�]:ÂÁ m �$ J"S�zW��U�U"���ORTU^NTNQUg]�S�N

ÂÁ m��$ ¹ 	

�
��
X
� �
� � ±QX5reµ

P[L�hKN a � ¹ a�ÂÁ m �$
¹ a 	


�
��
X
� �
� ±QXRu�µ

g



¤ z�mÇhOzOjfPk��UwJ�PQI}R�P[L�S`Pkj�Nk��U^RQ��U^zO]Oj�J�hOd�S\R�PQI P[LnU�S`�O��d�jfU^]W�OU^d�]:ÂÁ m �$ J^S\z���U3U��n�ORTU^NTNQU^]�S\N
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