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0A1B0A1 ��CEDFC	G	H�IJHLKJMONQP<H�IJR<H�S�TAPAIJKUTAVWVQXZY\[^]E_%`baFc4MONQP<NQM/NBd*NBP<e

f ]g[Wcih 0j kmln ]poqaFrts 0u [FrvcxwA_�sya^]gz	cbr{ P}|~HLK�IJR<H�S�TAP@�xIJKJX2NBP>Iv� �a�h j a/sy[
� R<H�eAHLP<H*KJX2V�SLTA�bI4� { P@S�IUNQT2P��gT2K������<KJT2�<VQHLM���N���IUR<H��gTAVBVQT�Y4NQP<e@�

f ]g[Wcih kmln ]Ea}����aOs�[F�Q�#[�cbw2_�s�a9]gz#cx����a9]Ez	c
Y4R<H*KUH��
���@�@�����@�<XqP@|��.��� 1�� P�IUR<N���S*X2�UH2�~Y�H#R}XZ�2H�X/  �  @¡¢�@KUTA�<VBH*M£Y4NBIUR��

�¢h oj `���h 0¤ `¥�¦h 0
� I-N���YtH*VBV¨§©P<T�Y4P�IUR@XqI-IUR<H/T2�<IUNQM/X2Vi�bTAV { IUNQT2P��	ª[^]g_bc���Tq�tIUR<N��-§©NQP@|�T2�t�<KJT2�@VBH*M/��R}X2�	IUR<H�gTAKUM£T2�^X/VQNBP@H*XqK4�bIJXqIUH��gHLHv|~�@XAS«§�XqP@|�N��4H�¬~�<KJH*�J�bHv|��©­��ª[^]g_bc!h¢®��°¯W±%²°³�]g_bcxa9]g_bcth¢® ¤ ³�]g_bc´a^]g_bcY4R<H*KUH�³�]g_bc9N���IJR<H { P<N�µ { H��FTA�UNBIUNQ�2H��bH*MON�|~HL¶@P<NBIUH��bTAV { IJNBTAP(T2�<IUR<H4·4N�SLS*X�IJN>Hvµ { X�IJNBTAP�]E·�¸�c%��³ h ®�¹ l ³\®¦³-¹�sm³-²(�°¯W±�² l ³\®y�³�]gz#cºh �Y4R<N�S«R�NQ�4�FTA�UNBIUNQ�2H-�bH*M/N¼»´|~H�¶}P<N¼IJH�XqP@|��FT { P@|<H*| 1¨� P�IUR@NQ��S*X2�UH�YtH�R@XZ�AH2��³ h ® u ³�s ¤ ³-r�® oj³�]Ez	c½h 0Y4R<N�S«R�NQ�4XOP<TAP~»¾VQNQP<H*X2K�¡#G#¸��}XqP@|�IUR<H*KUHL�gT2KJH#µ { NBIUH�|<N¼¿�S { V¼I4IJT��bTAVB�AH 1�À H�¬©Iv�<YtH�Y4NQVBV9�bH*HIxY�T°Y�XZ­~��Tq���bTAVB�©NQP<e/N¼Iv�] 0 c � P�IUR@H(e2H*P<HLK«XqV�M { VBIUN�|~NQMOH*P@�UNBTAP@XqV^SLX2�UH2�}N¼I#NQ�6H*XA�bNQHLK4IJT��UT2VQ�2H�IJR<H°·�¸Á�>­ { �UNBP@eIUR<H�MOHLIUR<T~|y|~Hv�USLKUNQ�FH*|¦NQP��bHvS%IUNQT2PmÂ 1 j Tq��IJR<H�S�TAM/�}H*P@|~N { M 1  ©T}�9�©­Ã|~H�¶@P@NBP<e³�h\Ä�Å ¯W± YtH�eAH�I*��Å h ¹6ÅÆ®¦²(�°¯�±%² l Ä!`½Å�]gz	c¨hÈÇ�Ä h ®6��ÅÆ®¦¹ l Ät` Ä�]gz#c�hÉ�� P�IUR<N���SLXA�bH�Y�H�e2H�I�IJR<H��gT2VQVBT�Y4NQP<e/VQNBP<HvXqK��U­~�xIJHLM���Å h j ÅÆ® ¤ Ä!`ºÅm]Ez	c¨h 0�Ä h ® o j ÅÊ® j Ät`�Ä�]Ez	cih 0
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� R@X�I�N��*�ww2_ + Å Ä-, h + j ® ¤®�o/. j ® j , + Å Ä0, hÁ¹ + Å Ä0, ` + Åm]gz	cÄ�]gz	c1, h + 00 ,� R<H��UT2V { IUNQT2P�Tq�^IUR<N����U­~�xIJHLM£N���e2NQ�2H*P��©­��+ Åm]E_bcÄ�]E_bc2, h4365�798 n Y4R@HLKJH:8 n h + Å�]E�AcÄ�]E�Ac;,
� P�T2K«|~HLK�IJT�|<H�IUH*KUM/NQP<H¦IUR@HyM/XqIUKJN¼¬ H�¬~�FT2P<H*PAIJNQX2V�3 5�7 �-Y�HySLX2P { �UH=<�XZ­©VBH*­>»> X2MONQVBIUT2P�M/H�IJR<T~| 1 � R<H-H*NBeAHLP©��XqV { H*��Tq�¨¹¢XqKJH�e2NQ�2H*P��©­��|~HLIv]@?}Ç�®¦¹	cthA? r ® 0CB�D ? ±�E r hGF u� R<HLP��<YtH�R@XZ�AH#IUT�|~H�IJHLKJM/NBP<H�IJR<H�S�T©HL¿�SLNBH*P>IJ�	Hy� { S«R�IJR@X�I3I5�7¨hJH n Ç	sKH ± ¹L H-R}XZ�2H#IUR@XqI*� 3IM 7 h H n s u H ±3 ¯�M 7ºh H n ® u H ±�gKUTAM Y4R<N�S«R�YtH�e2HLI*�

H n h 3 M 7 sK3 ¯�M 7jH ± h 3 M 7 ®N3 ¯�M 7¤XqP@|��UT@� 365�7�h + ]Eo�3 M 7 sO3 ¯
M 7 cP. u ®Q3 M 7 sO3 ¯
M 7]x®�oR3 M 7 smo�3 ¯�M 7 cS. 0CB ]T3 M 7 smo�3 ¯
M 7 cS. u ,� P�IJR<N��-SLX2�UHOYtHOP<HLHv|�X2VQ�UT�IJT�|<H�IUH*KUM/NQP<HOIUR<H/NQP<NBIUN�XqViS�TAP@|~NBIUNQT2PN8 n 1  ©NQP@S�H/Y�H§©P<T�Y¢IUR@H°H*P@|��FT { P@|<XqKJ­�S�TAP@|~NBIUNQT2P=U Åm]Ez	c%`JÄ�]gz	c9V¾��Y�HOS*XqP { �bH°IUR@H°�gTAVBVQT�Y4NQP<eH*µ { XqIUNQT2P��3 5 l 8 n h + 00 , D 8 n hJ3 ¯ 5 l + 00 , h 0u + W 3 M l ®X3 ¯
M l] 0 W 3 M l ®X3 ¯�M l cS. u ,� R<H��UT2V { IUNQT2P�NQ�4IUR<H*P��+ Åm]E_bcÄ�]E_bc , hJ365�7 a n h43 MZY 7 ¯ l
[ + u ]x®Q36\ l s W 3 ¯ \ 73 ¯ \ l s 0 W 3 ¯ \ l ,XqP@|�¶@P}XqVQVB­��
³�h\Ä-Å ¯�± h 3 MZY 7 ¯ l�[3 MZY 7 ¯ l�[ 3 ¯ \ l s 0 W 3 ¯ \ lu ]x®Q3 \ l s W 3 ¯ \ 7 h¢® 0u 0 s 0 W 36\ Y l ¯ 7 [0 ® W 3 \ Y l ¯ 7 [] j c^]�P<T2IUR<H*K(Y�XZ­�Tq���UT2VQ�©NBP<e�IJR<H�|~N`_�HLKJHLP>IUN�XqViHvµ { X�IJNBTAPÃN����©­ { �bNQP<e�� { �@�bIUNBI { IUNQT2P 1  { �<�FTA�UH ³�hba �cc�gT2K��UT2M/H���XqV { H-Tq�9IUR<H-�@X2KJX2M/H�IUH*Kda 1 � R<HLP��<YtH�R@XZ�AH#IUR@XqI*��³�hba:ecc ®�a

�cc r
�c h�® u a

�cc s ¤ a~r
�c rc r ® o j DD afecc s\]x®daO® ¤ a r c

�c rc r s u a
�cc s o j h\�
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� R<HLP��!Y�H�S*XqPmeAH�I/KUN�|�T2��IUR@H�P<TAP<VQNBP<HvXqKJN¼Ix­y�©­y�UH�IbIJNBP@e�®da�® ¤ a r h �<�¨IJR@X�INQ� a¢h ® 0 . ¤<1 � R<H*KUHL�gT2KJH2��Y�H�e2HLI�IUR@H��gT2VQVQT�Y4NBP<eyR@T2M/T2eAHLP<H*T { ��|<N _�HLKJHLP>IUN�XqVH*µ { XqIUNQT2P�� ec s u �c ® 0Zj c hÁ�Y4N¼IJR�S«R@XqK«X2S�IUHLKJN��xIJNQS	H*µ { XqIUNQT2P��
� r s u � s 0Zj hÁ� D � ±�E r h j `*® B> H*P@S�HA�~IUR<H-eAHLP<H*KJX2VW�bTAV { IJNBTAP�T2�9IJR<H-R<TAMOTAe2H*P<HLT { ��|~N _�HLKJHLP>IJNQX2VWH*µ { X�IJNBTAP�N��*�c h � ± 3 r 7Ws�� r 3 ¯�� 7�c h j � ± 3Zr 7 ® B � r 3A¯�� 7Y4R<HLKJH#IUR<H-�}XqK«XqM/H�IJHLK«��� ± XqP@|�� r R@XZ�AH6IJT��}H-|~HLIUHLKJM/NBP@H*|��gKUTAM IUR@H-�}T { P@|<X2KU­S�TAP@|~NBIUNQT2P@� 1¨� P�IUR<N��4SLXA�bH�Y�H#R}XZ�2H#IUR@XqI*�

³�]g_bcth4a �cc h.® 0¤ j � ± 3 r 7 ® B � r 3 ¯�� 7� ± 3 r 7 s�� r 3 ¯�� 7 h�® 0u 0 ®¦o���3 ¯ \ 70 s���3 ¯ \ 7Y4R<HLKJH���h	� r .
� ± 1�� ­ { �UNBP<eOIJR<H-�}T { P@|<X2KU­�S�T2P}|~N¼IJNBTAP�T2P�³�]gz	ctY�H#eAH�I4IJR@X�Iv�³�]Ez	cih 0 D ��h.® W 3 \ l

 NBP@X2VBVQ­2�@YtH�R@XZ�AH	IJR@X�Iv�

³�]g_bcih.® 0u 0 s 0 W 3 \ Y l ¯ 7 [0 ® W 3 \ Y l ¯ 7 [� R<H-TA�~IUNQM�XqV�S�TAP>IUKJT2VWV�XZYÁNQ�4IUR<H*P��
ª[�]g_bcth�®�� ¯W± ² � ³�]g_bc´a^]g_bc�h j 0 s 0 W 36\ Y l ¯ 7 [0 ® W 3 \ Y l ¯ 7 [ a^]g_bcY4R<N�S«R�NQ�4VQNQP<H*X2K�NQP�IUR<H-��X2KUN�Xq�<VQH�a��<� { I�Y4N¼IJR�XOIUNQMOH�|<HL�FHLP@|~H*P>I6S�T©H�¿�S�NQHLP>I 1

0A1 j<1 ��C���C:<tTAP@�bN�|~H*K�IUR<H-�<KJT2�@VBH*M£Tq��M/NBP<NQM/NBd*NBP@ek��

n ]��Za r s � [ r cxwA_
� { ���xHvS%I�IUT �a�h��>aOs��«[ �F`������ ���hÈ�@` � ���@` �°���L H�X2�J� { MOH��	��� 1

! ��G6HLIUH*KUM/NQP<H�IUR<H-TA�~IUNQM�XqV�SLT2P>IUKJT2V�V�XZY
"�� L R@XqI�R@Xq�@�}H*P@��N¼���4hÁ�/X2P@|#�����%$
& � L R@XqI�R@Xq�<�FHLP}�4N¼�'�-hÁ�%$
(t� L R@XqI^R}Xq�<�FHLP@�^Y4NBIUR(IUR<H�eAX2NBP a�Y4R<HLP ��)+* $�G6HLIUH*KUM/NQP<H!IJR<H�S�T2KJKJH*�U�}TAP@|~NQP<eS�VQTA�UH*|©» VQT>TA���U­~�xIJHLM 1

! ����HLI { �4KJH�» Y4KUNBIUH#IUR@H-�<KUTA�<VQHLM NQP�IUR<H��JXqM/H��gTAKUM XA��IUR@H-T2P<H-NQP��@Xqe 1 Â j Tq�^IUR<HS�TAMO�FHLP}|~N { M 1,� ­�|~H�¶@P@NBP<e/IJR<H-��XqKJNQX2�<VQH*�*�
- h . �Za
/ h . � [
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YtH-eAH�I�IUR}X�I4IUR@H-MONQP<NQM/NBdvX�IUNQT2P��<KJT2�@VBH*M£�}HvS�TAMOHv�L�k �

n ]�� - � r s�� / � r cxwA_
� { ���xH*S�I4IUT �a h �>a°s �

. �
/

- h . �Za
� R<N���N��6X/M/NBP@NBM�XqV9KUHvXqVQNBdvX�IJNBTAP�NB���� � �h ��XqP}| . �#�h � 1 � R<H*P�� � R@HLT2KJHLM ¤<1 j~1 ue2NQ�2Hv� { ��IUR<H-TA�~IUNQM�XqV�SLT2P>IUKJT2V�V�XZY-�ª/ h¢®�² ���³�aY4R<HLKJH �³.NQ�!IUR<H#T2P@VB­/�FTA�UN¼IJNB�AH#|~HL¶@P<NBIUH��bTAV { IUNQT2P�T2�WIUR<H�XqVQe2H*�<KJX2NQS6·4NQS*SLXqIUNFH*µ { X�»IUNQT2Py]T]	·�¸tc��

¹ l ³Ásm³-¹�®Ã³-²°² � ³Ès
	 � 	�hÁ� ³����
� P�T { K�S*X2�UH#Y�H�e2HLI*�

j ����® � r � r
�

s��-h\� D � r ® j � �
� r ��® � �

� r hÈ� D
D ]
��® � �

� r c r h � �
� r s � r � r

� M D ���h � � s�� � � � r s�� r � r
� r� R<HLP��<YtH�R@XZ�AH#IUR@XqI4IUR<H-TA�~IUNQM�XqV�S�TAP>IUKJT2V�VQXZY ª[�NQ�*�

ª[9]E_bc!h 0
. �

ª/ h 0
. �
]x® �

. �
c � ]��-s � � � r . � s�� r

� r h.® 0
��� ��s�� � r s �

�
� r�� a9]E_bc!h���a9]E_bc

À T2IUH�IUR}X�I4IUR@H��gHLH*|<�@X2S«§�V�XZYÉ|<HL�FHLP@|<��T2P�IUR<H-K«X�IJNBTAP���. � 1
"�� � ��YtH�VQH�I�� ) �@�~YtH�R@XZ�AH	IJR@X�I�IJR<H��gHLHv|~�@X2S«§�eAXqNQP��}HvS�T2M/Hv�L�� h¢® 0

�
] �-s � � r s �

�
� r c!h¢® �

�
® � � r

� r s �
�
h��� n�� � N¼�'�����

* N¼�'�����
À T2IUH°IUR@XqI�NB���-h���IJR<H��b­~�bIUHLM N��#P<TqI�KUHvX2S«R@X2�<VQH2��XqP@|�IUR<HO�<KJT2�<VQHLM N��#Y4KUTAP<e�gT2KJM { V�X�IJH*| 1¨À TqIUH-X2VQ�UT(IJR@X�I�NB� �����OXqP}|��4h\��IJR<H��b­~�bIUH*M£NQ���bIJX2�<VBH��©­�NBIJ�UHLVB�XqP@|�IJR<H��bTAV { IUNQT2P�Tq��IJR<H-�<KJT2�<VQHLM NQ��IJKUNQ�©NQX2VBVQ­��UT2VQ�2Hv|��©­�ª[�h\� 1

& � � � ��hÁ�6IJR<HLP°IUR@H��U­~�xIJHLM.N���P<T2I^TA�@�bH*KU��X2�<VBHA�qXqP@|(IUR@H��@KUTA�<VBH*M.|~T©H*��P<T2Ii�UXqIUN��x�g­IUR<H�SLT2P@|<N¼IJNBTAP@�/Tq�	IUR<H�IUR@HLT2KJ­��<KJH*�UHLP>IJH*|�NQP�IUR<H�SLT { K«�UH 1 
 KUTAM IUR@H��gTAKUM { V�XXq�FT��2H�Y�H#eAH�I
� h 0

�
]x® �(® . � r cih���  �<` �����

® j �
�
` �����

(t� � � ��) * YtH-R@XZ�AH6IJR@X�Iv�� h�® �
�
® � � r

� r s �
�

h� � �

® ��®"! �#!
�

h � � NB�'�����® j ��. �½NB�'�����XqP@|�IJR<H�S�VQTA�UH*|�VBT©TA���U­~�xIJHLM£�FH*SLT2M/H*�*��a�h.®$! �#! a
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0A1 o 1 ���2C���C:<tTAP@�bN�|~H*K�IUR<H��gTAVBVQT�Y4NBP@e/|<N _�HLKJHLP>IUN�XqVWHvµ { X�IJNBTAP��
ea�hÁ[ a9]E�>c!h�� ± `

�a9]E�>cih�� rY4NBIUR�IUR@H��gT2VQVBT�Y4NQP<e/S�TA�bI�� { P@S�IUNQT2P��
f ]g[Wcih k ln ]Ea r s�[ r cxwA_

��H�I4z ) * XqP@|�|~HLIUH*KUM/NQP<H#IUR<H-TA�~IUNQM�XqV�SLT2P>IUKJT2V�V�XZY 1
� ­��UH�IUIUNQP<e/a ± hÁa�XqP@|�a r h

�a^�<YtH�eAH�I�IUR<H��gTAVBVQT�Y4NQP<e��b­~�bIUHLM���a h + � 0� � , aOs + � 0 , [�h\¹�aOsm²�[
- h � 0 �
	 a�h�	#a

� P�TAKJ|<HLKW�gTAK�IUR@H!T2�<IUNQM/X2V>�UT2V { IJNBTAP�IUT6HL¬~NQ�bI*�vIUR@Ht�U­©�bIUH*M�R@X2��IUT��FH�X�MONQP<NQM�XqV>KUHvXqVQNBdvX�IUNQT2P��
� h � ² ¹6²�	 h + � 00 �O,

 h + 		�¹ , h + 0 �� 0 ,

� TqIJR � X2P@| 
 R@XZ�AH(� { VBViK«XqP@§F�9XqP@|¦�UT�IJR<H��U­©�bIUH*M N��-S�T2M/�<VQH�IJHLVQ­�KJH*XAS«R@Xq�<VQH/XqP@| T2�~»�UHLKJ��Xq�<VQH 1� R<H-TA�~IUNQM�XqV�S�TAP>IUKJT2VWV�XZYÁNQ��e2NQ�2HLP��©­��ª[�h�®�² � �³�aY4R<H*KUH �³ NQ��IUR<H T2P<VQ­��}T>�bNBIUNQ�2H |~H�¶@P@N¼IJHÃ�UT2V { IUNQT2P\Tq�-IUR@H XqVQe2H*�<K«XqN�S�·4NQS*SLXqIUN#H*µ { X�IJNBTAP]@]6·�¸�c%� ¹ l ³Ásm³-¹�®Ã³-²°²(��³Ès
	�� 	�hÁ� ³����� P�T { K�S*X2�UH2�~�©­�|~HL¶@P<NQP<e�XOM�X�IUKJNB¬�³
NQP�IUR<H��gTAVBVQT�Y4NQP<e°Y�XZ­��
³¢h + � ± � r� r � � ,Y�H�e2H�I�IJR<H��gT2VQVBT�Y4NQP<e/H*µ { XqIUNQT2P@�*� � r ± ® 0 h �® � ± s � r � � h �� r

�
® j � r h �

D � r hAF 0dD � � r h 0 D � ± h � � hAF . j� r h.® 0 D � ± h.® � � hbF�� . j ©NQP@SLH#Y�H-R@XZ�AH6IJT°I«Xq§AH	IJR<H-�FTA�UN¼IJNB�AH�|~H�¶@P@N¼IJH��bTAV { IJNBTAP��~Y�H#R}XZ�2H#IUR@XqI*��³¢h + . j 00 . j ,� R<H-SLVBT>�bHv|�VQT©T2���b­~�bIUHLMÊNQ��eANB�AHLP��©­F��a�h.]p¹È®¦²(² l �³-c´a�h + � 0® 0 ® . j , a
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�]6S*S�TAKJ|~NQP<e#IUT <tTAKUTAVBV�XqKJ­ ¤<1Q021 o6IUR<H6SLVBT>�bHv|(VQT©T2���U­©�bIUH*M.N��iX2�U­©MO�<IUTqIJNQS*XqVQVB­°�xI«Xq�<VQH 1 L HS*XqP�S«R<H*S«§�NBI��©­�S�TAM/� { IUNQP<eOIUR@H-�}TAVBHv�4Tq�9IUR<H��U­~�xIJHLM��
|~H�IZ]@?}Ç�® + � 0® 0 ® . j , cihA? r ® . j s 0 D ? ±�E r h�® 0

. j F �
. j> HLP@SLH2�©IUR@H��b­~�bIUHLMÊNQ�4�bIJX2�<VQH 1
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