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g7PT9ë�ì�íÙé ñ © �
	 ñ á DNk?cn{F>�f�:�:=Q ñ á � ñ�ê�ó �YÖ ñ0ó [ ñ © Ö ñ á Ö ñ�ê ` õ �ZÖ [ ± � $ `
yz<?PRf <�X?>�@v>�9?X?D�QL9�Bs@eQLDNPm:=PmbL>�@CBEMNBEgs>�:=>�M 	 �68!:ND�XZkCBEiq@?MFQLc?iR>�gËPTD

g7B"}ÿ���� ��� ì�íD	�íÙé � � DNkZcn{F>�f�:_:NQ � © ó $ Ö � ��� á ó 	 Ö � ��� ê�ó �ZÖ � ó [ � © Ö � á Ö � ê ` õ �.� [ ± ���L`
µCQLM4BE9«K 	 < �YOC@?MNQLcZiR>�gsD�[ ± � $ `�B 9?X�[ ± ���L`r<CB�bL>	:=<Z>�kZ9?PRÂ�k?>	DNQEiRkZ:NPRQL9 ��# ó [ ñ # Ö � # Ö � # `�OZyz<?>�MF>

ñ # ó [��YÖ �ZÖ��L`�Ö � # ó �YÖ B 9?X � # ó [ $ Ö 	 Ö=�«`�Ö [ ± � �«`
BE9?Xd:=<Z>H\J]�^ºf�QL9ZX?PT:NPRQL9?D�BEMN>	D=B":=PRD­GC>�XÒ�
×£>�BE@?@ZiTK�:=<Z>4]���¯sBEiRhEQLMNPm:=<?g»:=Qx@ZMNQLc?iT>�gsD�[ ± � $ `qBE9?X0[ ± �Ê�E`���©4<?>�9|>�bL>�MFKaPT:=>�M=B :N> � � ó [ ñ � Ö � � Ö � � `D=B :NPRD­GC>�D4:=<Z>�>�Â�kCB :=PTQL9?D

ñ �á � ñ �ê ó �nÖ � � © ó $ Ö � � ��� �á ó 	 Ö � � ��� �ê ó �ZÖ � �á ó � �ê ��	 Ö [ ± � ± `
BE9?Xd:=<Z>�PT9?>�Â�kCB iRPT:NPR>�D

�s÷ ñ � © Ö �s÷ ñ �á ÷¿�YÖ �p÷ ñ �ê ÷·�YÖ � �á < 	 Ö � �ê < �ZÖ � õ �.� [ ± ���L`
©4<?>	X?PRMF>�f�:=PRQE9�� � � ó [S� ñ � Ö�� � � Ö�� � � `4XZ>�GC9?>�X�c«K£[��Z� �«`r<CB Dz:N<?>�IlQLiRiTQ�yzPR9?h|>�}Y@?iRPTf�PT:�>�}Y@?MN>�DNDFPRQL9� ñ � © ó�,�ñ � © � � � _ � Ö � ñ �á ó � � � _ � [ $ ,;ñ �á ` , 	 ñ �á ñ �ê� � �á , 	 ñ �á Ö � ñ �á ó@, � ñ �ê Ö [ ± ��¦EB«`� � � © ó �ZÖ � � �á ó � � _ � [#� � �á , 	 ` , � � �á � �ê� � �á , 	 ñ �á Ö � � �ê ó � � �á Ö � � � ó�, � � �á � [ ± �§¦Ec�`
©4<?>�>�}Y@?MN>�DNDFPRQL97QEIÒ:N<?>zf�QLMFMN>�f�:=QLMuX?PTMN>�f�:=PTQL9Ê� ��� � ¡ ó [0� ñ � � ¡ Ö�� � � � ¡ Ö�� � � � ¡ `,IlQEiRiRQ�yzD,IlMFQLgÎ:=<Z>_D­KYD­:=>�g7D
[��Z� ± `�BE9ZX£[~�Z���L`�BE9?X�PT:zPTD� ñ � � ¡© ó �YÖ � ñ � � ¡á ó , �8� � �á� � �á , 	 ñ �á � ñ �á Ö � ñ � � ¡ê ó@, � ñ � � ¡á Ö [ ± �Ê¨ B«`� � � � ¡© ó �YÖ � � � � ¡á ó

	 � ñ �á� � �á , 	 ñ �á � � �á Ö � � � � ¡ê ó � � � � ¡á Ö � � � � ¡ ó@, � � � � ¡á � [ ± ��¨ c�`
µCMNQLgØ[ ± ��¦«`�BE9?X�[ ± ��¨L` OZy�>�X?>�X?kZf�>�:=<CB":�:=<?>�MF>�DFk?iT:NPR9?h|DF>�BEMFf <WXZPRMN>�f�:NPRQL9ä� ��� � ¥ ó � ��� � � ��� � ¡ <CBED
:=<?>	f�QLg7@eQL9?>�9«:=D� ñ � � ¥© ó�,�ñ � © � � � _ � Ö � ñ � � ¥á ó@, � ñ � � ¥ê ó � ñ �á � $ , �8� � �á� � �á , 	 ñ �á�
 Ö [ ± � � B«`� � � � ¥© ó �ZÖ � � � � ¥á ó � � � � ¥ê ó � � �á � $ � 	 � ñ �á� � �á , 	 ñ �á 
 � [ ± � � c�`
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QL97:N<?>�f <?QEPRf�>_QEIqD­:=>�@ZDNPR´�>�D ª �¬ BE9?X ª �­ BEMN>_hLPTbE>�9*PT9d¶n:N>�@0�aQ Iq:=<?>�]e��¯�BEiThLQLMFPT:=<ZgWOLDFQH:=<Z>�K7f�BE9*ce>
f <?QLDF>�97BEMNc?Pm:=MNBEMNPTiTK	PR9d[��ZÖ $�� O«@?MFQ�bYPTX?>�Xp:N<CB :,:N<?>�K|BEiRDFQ�D=B :NPRDFIJKa:=<?>4PT9?>�Â�kCB iRPT:NPR>�D�[~�Z���E�«`���©4<?>z@?MNPTgABEi
BE9?XVX?kCB iCDF:=>�@?DNPT´�>�D�f�BE9Vcv>z>�Â�kCB i?:=Q	>�BEf <7QE:=<Z>�M�O«QEM6X?PRD­:=PR9Zf�:���×£>4yzPTiRiZDF<?Q�y·PR9|yz<?B :.IlQLiRiTQ�yzD�:=<CB :�O
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PT:N>�M=B":=> ��� QEI�:=<Z>�]e��¯*BEiThLQLMNPm:=<?gºDFk?f <V:=<CB :Ä:=<?>4DF>�f�QE9?XAB 9?X|:=<?PTMNXpf�QLg7@eQL9?>�9«:=D6QEI�� ñ � � ¡ BE9?XÊ� � � � ¡BEMN>zhLMF>�B :N>�M.PR9sBEcZDNQLiTkZ:=>4b BEiRkZ>z:N<CBE9V:=<?>�PRM�� ñ � BE9?XZ� � � f�QLk?9«:=>�MN@CBEM­:=D�OYKnPR>�iRX?PT9?h	B�DF>�BEMFf <AX?PTMN>�f�:=PTQL9
:=<CB":z@?MN>�bL>�9«:ND_:=<Z>�@ZMNQLhLMF>�DFD�Q I � � O?PT9�@?BEMF:NPRf�kZi�BEM�Q I ñ � O?:=Q�y�B MNX?D4:=<Z>�QE@Z:=PTg|k?g��� ¸¢¾ß¾ ¹�� è���� �"�Z��¢0Qn�7/��D/=�E¦��R�75H�Á[ ± � $ `0¥E�DQ [ ± �Ê�E`���¤��6/7���65A� 	 < ���! ���� � � ó [ ñ � Ö � � Ö � � `"�� õ �#�V¦����LeC�d���%$)9C���
1 ����¤0¢J���7/N¥E��� �A�n���Ò�7/F¥E���ñQ£¦)2£�PeC�A]e��¯Ñ¥E�¡�n�6/�¢J�Pe¢5 ²*eC���¿¥��«�e� ¢#�ñQ����j�LeC� ���
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ñ �á õ*) � Ã ó � , $
� � � ¥E�DQ � �ê À,+ � Ã ó $

� 	 � � Ö [ ± � È `
�LeC��� � ñ � � ¡á < , � ñ �á < � ¥E�DQ , � � � � ¡á < � � �á < �YÖ [ ± � $ �«`²*en¢�1�e0¢P5x�e�32 � ñ � � ¥á ó�, � ñ � � ¥ê < � ¥E�DQ � � � � ¥á ó � � � � ¥ê ÷·�.� [ ± � $E$ `-4¼�A�A/. è ©4<?MNQEk?hL<?QLkY:�:N<?>z@?MNQnQEI�O«yr>�X?MFQL@s:N<?>�PT:=>�M=B :NPRQL9pDFk?@e>�MNDFf�MFPR@Z:ï�v�6µÄPTMND­:=iTKEOLyr>�MN>�gAB M Å :N<CB :)Vù [ $ �Ê�YÖ �L`rBE9?X + < �ZOZDNPR9Zf�> �jù [��ZÖ $ `rBE9?X 	 < �Y�6©4<nkZDzIlMFQLg [ ± � È `�Oq[ ± � ± `rBE9ZX£[ ± ���L`�OZy�>	<CB�bL>

ñ á ó � ,�ñ�êxù � ) Ö��E` BE9?X � ê�ó � á , 	 ù [~�ZÖ + � � [ ± � $ �L`
¶YPR9Zf�> ñ á ÷ ��BE9?X � á < 	 O6:N<?>dX?>�9ZQLg7PT9CB :NQLM|� � á , 	 ñ á QEI�>�}Y@?MF>�DFDNPRQE9?DW[ ± � � B«`HB 9?XÕ[ ± � � c�`aPTD
@vQEDNPT:NPTbE>E�,©4<?>�MN>�IlQLMN>�PT:zPTD4DNk.ôsf�PT>�9«:z:=Qs>�D­: BEc?iTPRDF<0:N<?>	MN>�i�B :NPRQL9?D

�8� � á� � á , 	 ñ á < $ B 9?X 	 � ñ á� � á , 	 ñ á ÷ , $ � [ ± � $ �«`
8�9?X?>�>�X�OÒ:N<?>�KWPRgs@?imK¤� � á < �*BE9?XÞ� ñ á ÷ �Z�xµCk?MF:N<?>�M�O6[ ± �Ê¨EBL`�BE9ZX¼[ ± ��¨ c�`zhLPTbE>10 � ñ ¡á 0 < 0ÿ� ñ á 0?BE9?X0ÿ� � ¡á 0 < 0ÿ� � á 0�yzPm:=<£:N<?>*DFPRhL9;f <?BE9?hL>�DpQEIz>�}Y@?MF>�DNDFPRQL9Õ[ ± � $ �«`��2©4<Z>*PR9?>�Â�kCBEiRPm:=PT>�D�PR9¿[ ± � $E$ `	IlQLiTiRQ�y
IlMNQLgß[��Z�§¦«`�BE9ZX;[ ± � $ �«`�O?yz<ZPRiR>_:=<?>	>�Â�kCB iRPT:NPR>�DzBEMN>�:N<?>	>�}Y@?MN>�DNDFPRQL9?D|[ ± � � ` �
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_�ó
$
� [ ñ © � © � ñ á � á � ñ�ê � ê ` ó $

� [ ñ © ��	 ñ á � � � ê `�Ö [ ± � $�± `
yz<?>�MF>p[ ± � ± `6hEPTbL>�D�:N<?>xDF>�f�QE9?X*>�Â�kCB iRPT:�KE�Ä×�>_DFk?c?DF:NPT:NkZ:=>|[ ± � $�± `.BE9?Xs:=<?>�>�}Y@?MF>�DNDFPRQL9j[ ± �§¦Ec�`,IlQLM�� � áPR9«:=Qs:=<?>�GCMND­:�@CB MF:�Q I|[ ± � $ �«` �x©4<?>�9�OÒk?DFPR9?h7:=<?>�Il>�BEDFPRc?PTiRPT:�K*MN>�iRB :=PTQL9 � á , � ê_ó 	 O�yr>HQLcZ: B PR9W:N<?>
IlQLiRiTQ�yzPR9?ha>�Â�k?PTb BEiT>�9«:�>�}Y@?MF>�DNDFPRQL9�IlQLM�:=<Z>	G?MNDF:�PT9?>�Â�kCBEiTPT:�K7PR9�[ ± � $ �L`�OCPT90:N>�MFg7D4QEI ñ á O � ê B 9?X ñ ©� [~� , � ` �Âáê � ± 	 � È ,��%, [~� � � ` ñ á � � ê ��	Fá ��� ñ áá , �?[0¦ � � ` ñ á � $ � � , � � [ 	O� � � ê ` ñ © ÷¹���|[ ± � $ �L`
8!:4IlQLiRiTQ�yzDrIlMNQLg ñ © < �YO � ê < �YO � < �sB 9?X 	 < �ZO?:=<?B :zPT:zPTD4DNk.ôsf�PT>�9«:z:=QsDN<?Q�y

� [�� ,`� ` � áê � ± 	 � È ,`�¤, [�� � � ` ñ á � � ê ��	 á ��� ñ áá , �Z[S¦ � � ` ñ á � $ � � ÷½�ZÖ [ ± � $ ¦«`
IlQLM ñ á ù � ) Ö��L`xB 9?X � êpù [~�ZÖ + � �|©4<?>ViR>�IJ:Fw!<CBE9?X2DFPRX?>pQEIV[ ± � $ ¦«`_PTD	B*f�QL9«bE>�}jIlk?9?f�:=PRQE92PR9 � ê O(BE9?X:=<?>�MN>�IlQLMN>|Pm:=D_DNk?@?MF>�g|kZgØQnf�f�k?MND�B":�QL9?>HQEI6:=<?>H>�9?X2@eQLPR9«:NDxQEI6:N<?>|PR9«:N>�MFb BEir[��YÖ + � ��8!:�MN>�gAB PR9?Dz:=Q
bL>�MNPTIJK�:=<CB":�[ ± � $ ¦«`�<?QLiRXZD|IlQLM � êdó �ÆBE9ZX¼IlQEM � êdó + ó 	 � � � ��Ç�: � êAó �ZO.f�QL9?XZPT:=PTQL9¿[ ± � $ ¦«`
cv>�f�QLgs>�D

� ñ áá , �?[S¦ � � ` ñ á � $ �|÷½�.� [ ± � $ ¨L`
8�9£QLMFX?>�M�:=QWf <?>�f Å :=<CB :*[ ± � $ ¨E`	PTDHBEf <ZPR>�bE>�X£IlQEMHBE9«K ñ á ù � ) Ö��L`�O�Pm:aPTDa>�9?QLk?hE<£:=Q�bL>�MFPTIJKÆ:=<?B :HPm:
<?QLiTX?D�B : ñ á ó2) O�DFPR9?f�>a:=<Z>a:=<Z>aiT>�IJ:Fw!<CBE9?X�DNPTX?>HQ Ia[ ± � $ ¨L`4PRD_B7X?>�f�MF>�BEDFPR9?hsIlk?9?f�:NPRQL9WQEI ñ á �48�9�:N<?>
f�BEDF> ñ á ó3)2ó � ,Ý� � �YO�:N<?>siR>�IJ:­w�<CB 9?X�DFPRX?>7QEI7[ ± � $ ¨E`	<CB D�:N<?>7b BEiTk?> , ± � � $ �Ê¨E� � á O�yz<?PRf <;PTD
9?>�hLB :=PmbL>	BEDzMN>�Â�k?PRMF>�X�X?k?>�:=Q �Æù [��ZÖ $ `��.µCQLM � êró 	 � � � O?f�QL9?X?Pm:=PRQE9j[ ± � $ ¦«`rce>�f�QLg7>�D

� ± ñ áá , ± [ � áH� ¨ � � � ± ` ñ á ,`� ê ,ß� á*� �8¦ � � È ¦p÷¹�YÖ [ ± � $�� `
yz<?QLDF>2iR>�IJ:­w�<CB 9?X¹DNPTX?>�PTDdBEiRDFQ;X?>�f�MN>�BEDNPT9?h¼PR9 ñ á �ÙÇ�: ñ á ó4) O4:=<Z>2BEceQ�bE>2f�QL9ZX?PT:NPRQL9¹ce>�f�QLgs>�D� ê � $L$ � á , � � � ÷Ù�ZO�yz<?PTf <Æ<?QLiRXZD�IlQLM�BE9«K �½ù [~�ZÖ $ `��a©4<�k?D	:=<Z>|GCMND­:	PR9?>�Ânk?BEiRPm:�K�PT9¾[ ± � $ �«`_PTD
BEf <?PT>�bL>�X��
¶YPRgsPRiRBEMNimKLO�DFk?c?D­:=PT:NkZ:=PT9?h7[ ± � $�± `(BE9?X|:N<?>�>�}Z@ZMN>�DFDNPTQL9pQEID� ñ á IlMNQLgÐ[ ± ��¦EB«`�PT9�:NQx:=<Z>rDN>�f�QL9ZXsPT9?>�Â�kCB iRPT:�K
PR9�[ ± � $ �«` O?BE9ZX*>�gs@?iRQ�KnPR9Zh�:N<?>xIl>�B DNPRcZPRiRPm:�KpMN>�i�B :NPRQL9ZD ñ�ê�ó � ,�ñ á BE9?X � á ó 	Ç�ç� ê OYy�>�X?>�X?k?f�>�:N<?>
IlQLiRiTQ�yzPR9?h�IlQLMNg°Q I�:N<?PRD4PT9?>�Â�kCBEiTPT:�K¦ �(áê � � 	 � ¦ � ��, [~� � � ` ñ á � � ê ��	Há �T[~� ,=� ` ñ áá , [ È ,ß� ` ñ á � ¦ � , 	 � [ ñ á , $ ` ñ © ÷·���¹[ ± � $�È `
¶YPR9Zf�> ñ © < �ZO 	 < �ZO ��ù [~�ZÖ $ `�O ñ á õ*) < $ O?Pm:zPRD4DNk�ô7f�PR>�9�:�:=QV>�DF: B c?iRPTDN<¦ � áê � � 	 � ¦ � �-, [~� � � ` ñ á � � ê ��	 á �T[~� ,`� ` ñ áá , [ È ,`� ` ñ á � ¦ � ÷·�YÖ [ ± �Ê� �«`
IlQLM ñ á ù � ) Ö��L`_BE9?X � êpù [��ZÖ + � �aÇxD	cv>�IlQLMN> O�:=<?>piT>�IJ:­w�<CBE9ZX2DNPRXZ>pQEIV[ ± �Ê� �«`_PRDxf�QL9«bL>�}jPR9 � ê �H8!:	PTD
:=<�k?D�>�9?QLk?hE<�:=QADF<?Q�yÍ:N<CB :p[ ± ���E�«`4<?QLiTX?D�B : � ê�ó �*BE9?X � êxó + ó 	 � � � �_Ç�: � ê�ó �ZOÒf�QL9?X?Pm:=PTQL9
[ ± ���E�«`ucv>�f�QLgs>�D

�C[ ñ áá , � ñ á � �E` � �Òñ á [ $ ,;ñ á `4÷¹�ZÖ [ ± �Ê� $ `
$ �



yz<?PRf <�<?QLiTX?D�IlQLMzBE9«K ñ á ù [ $ Ö��L`rBE9ZX �jù [��YÖ $ `��.µCQLM � êró 	 � � � O?f�QL9?X?Pm:=PTQL9j[ ± ���E�«`rce>�f�QLgs>�D
�L�?[�� ,ß� ` ñ áá , � [ � á ,`� � �B¦L` ñ á � $L$ � áH� ±«� � � $�È �|÷·�.� [ ± �Ê�E�L`

©4<?>�iR>�IJ:­w�<CB 9?X0DNPRXZ>aQEIa[ ± ���L�L`rPRDzf�QL9«bL>�}�PR9 ñ á �4¶nk?c?DF:NPT:NkZ:=PT9?h ñ á ó �VPT9W>�}Y@?MN>�DNDNPTQL9¼[ ± �Ê�E�L`�KnPR>�iTX?D, � � á , ¦ ± � ÷ �Z�xÇ�: ñ á ó5)só � ,�� � �YO�:=<?>|iT>�IJ:­w�<CBE9ZX�DNPTX?>HQ I|[ ± ���L�L`�PTD , ± � ê � ¨ È � á , $E$ � �yz<?PRf <jPRD	9?>�h«B :NPTbL>pIlQLM	B 9�K �¿ù [��ZÖ $ `��V©4<?PRD	@?MFQ�bL>�D	:=<?B :	:=<?>sDN>�f�QL9?X�PR9?>�Â�kCBEiRPm:�K�PT9½[ ± � $ �«`�BEiTDNQ
<?QLiTX?D�� 6
©4<?>�9?>�}n:_iR>�gsg7BVhEPTbL>�DzDNQLgs>af�BEDN>�D_yz<?>�9W:N<?>|]���¯jB iRhLQLMFPT:N<?gÐI~BEPTiRDr:NQ7f�QL9«bL>�MNhL>H:NQs:N<?>�DNQLiTkZ:=PTQL9
QEI�@?MNQLcZiR>�gsD	[ ± � $ `zB 9?X�[ ± ���L`��� ¸¢¾ß¾ ¹�� è87  (���6�LeC�z]���¯¼¥E�¡�n�6/�¢J�Le¢5Ë¦���¥��«�e� ¢#�ñQ|���x�D/=�E¦��R�75H�A[ ± � $ `	¥E�DQj[ ± ���L`��?¤��6/_���65A� 	 < �#�
¥E�DQA�R���r�PeC�����%$)9����
1 �p��¤o1 ���C�0/�¢J�n���Z¥8/N¥85A�����7/=� � � ù [��ZÖ $ `"�*� õ �#��¦���5A�"�Ò�"���"�C¢�1N¥E�J�327¢J�
17/=�N¥"��¢J�n�9� (���_�PeC�|���#¥8/��~¢J�n�s�C�"¢J�C� � > ó [ ñ > Ö � > Ö � > `A��¤V�LeC�s¥E�¡�n�6/�¢J�Pe¢5þ¦��A¥E�d2|�D/�¢P5s¥E� �RQ89?¥E�����S/�¢�1��~�32�¤��N¥"��¢~¦��R�
�C�"¢J�C����¤¹[ ± � $ `a¥E�DQÁ[ ± ���L`Æ²6¢J�Pe

ñ >á õ*) > ¥E�DQ � >ê À,+ > Ö [ ± �Ê� �«`²*eC�7/=� ) > Ã ó � ,�� > � �;¥E�DQ +¢> Ã ó 	 � > � � �!:�eC���Á�PeC�p���%$)9����
1 �d��¤ Q89Z¥E� ¢J�02d�«¥��C�d��¤V�PeC�A¢J���7/F¥E��� �
�n���Ò�7/F¥E���ñQ*¦)2s�PeC�H¥E�¡�n�6/�¢J�Pe¢5°¢R�a¦��69n�DQn�ñQ*¥8²u¥82z¤�/=�65<;"�7/=�=�r¥E�DQ7�LeC�.¤��"�J�R�6²6¢J�n�7¦��69Y�DQÊeC�"�ÅQ"�

[ ñ � ` ð � � < ) > 	 Ö � õ ��� [ ± �Ê� ± `-4¼�A�A/. è oq>�: ) � Ã ó � ,«� � � �*BE9?X +¢� Ã ó 	 � � � � O"� õ �ZOvyz<?PTf <jBEiRDFQ*QYf�f�k?M�PT9¼[ ± � È ` �a¶YPR9Zf�> � � O� õ �ZOCPRD4gsQL9?QE:NQL9?PTf�BEiTiTKVPR9Zf�MN>�BEDNPT9?h?OZy�>�<CB�bL>

) � õ*) ��¨�© BE9?X + � À,+ ��¨�© Ö � õ �.� [ ± �Ê�E�L`
��k?>H:NQdf�QL9?XZPT:=PTQL9¼[ ± �Ê� �«`�O(oq>�g7g7B ± � $ BE@?@?iTPR>�D_yzPT:N<]� ó �Z�	©4<�k?D	MN>�i�B :NPRQL9?D|[ ± � $L$ `�@?MNQ�bnPRX?>|:N<?>
PR9?>�Â�kCBEiRPm:=PT>�D
� ñ > � ¥á ó@, � ñ > � ¥ê < �aBE9?XZ� � > � ¥á ó � � > � ¥ê ÷¹�Y�6©4<?PRD�On:N<?>_@eQLDFPT:=PmbL>�DF:N>�@?DFPR´�>�D�O([ ± ���E�«`6BE9?X
[ ± ���L�L`uPRgs@?iTK

ñ ©á < ñ >á õ>) > õ*) © BE9?X � ©ê ÷ � >ê À,+ > À,+ © � [ ± �Ê�½¦«`
©4<�k?D�o(>�g7g7B ± � $ BE@?@ZiRPR>�DdBEh«B PR9�O4:=<ZPRDA:NPRgs>�IlQLM¤� ó $ OxB 9?X¿c�K½:=<?>2DNBEg7>�BEMNhLkZg7>�9�:�B D*IlQLM� ó �ZOYy�>	X?>�XZk?f�>�:=<Z>�BE9CBEiTQLhLk?>xQEIq:=<?>�MF>�iRB :=PTQL9?D�[ ± ���8¦«` OZyz<?>�MF>	>�BEf <0PR9ZX?>�}*PRDrPT9?f�MF>�BEDF>�X�c«K*QL9?> �
8�9?X?k?f�:=PmbL>�imKLO(MN>�i�B :NPRQL9ZDV[ ± ���8¦«`x<ZQLiRX�IlQLM�� õ �Z�|©4<?>�KÆ@?MNQ�bnPRX?>p:N<?>VcvQLkZ9?X ñ �á õ?) > < �ZOH� õ �ZO
yz<?PRf <·PTg7@ZiRPR>�D�Ou:=QLhL>�:=<?>�MAyzPT:N<½:=<Z>�Il>�BEDFPRc?PTiRPm:�KÁf�QL9ZX?PT:NPRQL9 � �á < 	 O�:=<?B :*:=<Z>�f�QLgs@?iT>�gs>�9«: BEMFPT:�K
@?MNQnX?k?f�:=D ñ �á � �á B MN>dceQLk?9?X?>�XÀce>�iTQ�yËc«K;:N<?>d@vQEDNPT:NPTbE>df�QL9?D­: BE9«: ) > 	 IlQEMÊ� õ �Z�;©4<?>0MF>�Â�k?PRMF>�X
MN>�DNk?im:z9?Q�y IlQLiTiRQ�yzD�IlMNQLgß[ ñ � ` ð � � < ñ �á � �á OD� õ �Z� 6
©4<?>	MN>�DNk?im:4yr>�@?MNQEg7PTDN>�X0B":4:=<?>	ce>�hLPT9?9?PR9ZhpQEI�:N<?PRD4DFk?c?DF>�f�:NPRQL9WPRD�hEPTbL>�9W9Z>�}n:��.8!:�PRD�:N<?>	<?PRhL<ZiRPRhE<�:
QEI�:=<?>	DNkZc?DN>�f�:=PTQL9��

$�±



@ AD¼�ADº0º0¹�¼=AB� è8C  (���7�PeC��]���¯Ð¥E�¡�n�6/�¢J�Le¢5 ¦��j¥��«�e� ¢#�ñQÀ���2�D/=�E¦��R�75H�¹[ ± � $ `�¥E�DQÑ[ ± �Ê�L`%��¤��6/����65A�	 < �#�r¥E�DQs�R�����PeC�o1 ���C�S/�¢J�n�	�Z¥8/F¥85A�����7/=� � � ��¥E�~¢R�l¤�2
� � Ã óî��ù [~�ZÖ $ `�Ö � õ �.� [ ± �Ê�E¨L` (���_�PeC�|���#¥8/��~¢J�n�s�C�"¢J�C� � > ó [ ñ > Ö � > Ö � > `A��¤V�LeC�s¥E�¡�n�6/�¢J�Pe¢5þ¦��A¥E�d2|�D/�¢P5s¥E� �RQ89?¥E�����S/�¢�1��~�32�¤��N¥"��¢~¦��R�

�C�"¢J�C����¤¹[ ± � $ `a¥E�DQÁ[ ± ���L`Æ²6¢J�Pe
ñ >á õ*) ¥E�DQ � >ê À,+ Ö [ ± �Ê� � `²*eC�7/=� ) Ã ó � ,l� � �¿¥E�DQ + Ã ó 	 � � � �D:�eC���¿�PeC�����%$)9C���
1 ����¤!Q89?¥E� ¢J�02j�«¥��C�Æ��¤��PeC��¢J���7/F¥E��� �

�n���Ò�7/F¥E���ñQ*¦)2s�PeC�H¥E�¡�n�6/�¢J�Pe¢5°¢R�a¦��69n�DQn�ñQ*¥8²u¥82z¤�/=�65<;"�7/=�=�r¥E�DQ7�LeC�.¤��"�J�R�6²6¢J�n�7¦��69Y�DQÊeC�"�ÅQ"�
[ ñ � ` ð � � < ) 	 Ö � õ ��� [ ± �Ê� È `

-4¼�A�A/. è oq>�: � � Ã ó�� O ) � Ã ó,) B 9?X + � Ã ó + OD� õ �ZOZPR9�oq>�gsgAB ± ���Y� 6
©4<?>�9?>�}n:0f�QLMFQLiRiRBEMFK¼PTDAf�QE9?f�>�MN9?>�X»yzPm:=<¹DFQLg7>�BEX?X?Pm:=PRQE9CBEiz@?MNQE@v>�MF:=PT>�D7QEI	:=<?>�D­:=>�@?DNPT´�>ÆBE9?X¹:N<?>
PT:N>�M=B":=>�D7hL>�9Z>�M=B":=>�X¿c«K¾:=<?>Æ]���¯ BEiThLQLMNPm:=<?g yz<Z>�9·:=<?>�f�QL9?XZPT:=PTQL9?D7QEI�:=<?>�BEcvQ�bE>�f�QLMFQLiRiRBEMFK¾B MN>
D=B :NPRD­GC>�X��@ AD¼�ADº0º0¹�¼=AB� è �FE(�DQn�7/p�LeC�+1 �"�DQE¢J�~¢#�"�Z�s��¤ � �6/=�"�J�m¥8/72HGI�KJL�4�R��� ª �¬ ó ª �­ Ã ó ª � �q¤��6/�� õ ���M:�eC���²r�$eZ¥8¯E� ª � É �YÖ � É Ë Ö [ ± ���E�«`
¥E�DQ � � É N�<Oó � # Ö � É Ë Ö [ ± ��� $ `²*eC�7/=� N� ¢R�H¥��D/�¢P5s¥E� �RQ89Z¥E�E¤��N¥"��¢~¦��R���C�"¢J�C����¤½[ ± � $ `�¥E�DQÁ[ ± �Ê�L`���¥E�DQ � # ¢R�%Qn�QP.�Ò�ñQ7¢J�½[ ± � �«`R�'��p�Z¥8/���¢�179n�m¥8/��.¢ ¤��PeC�ïþÆ�������C��¢S;"�u�D/=�Â1 �ñQ89�/=��¢R�H�75x�e�R�62«�ñQV¢J�W�LeC�_]���¯¼¥E�¡�n�6/�¢J�Pe¢5T�6�PeC���2¥E�.�R�N¥"���r�"�Ò�
��¤��PeC�.¤��"�J�R�6²6¢J�n�s�0²r�p�����l�p��¤	� ¢P5p¢J�J�$eC�"�ÅQ"�

[ ñ �á Ö ñ �ê ` É [��YÖ �«`�Ö � É Ë Ö [ ± ���«� B«`� � ó [ � � © Ö � �á Ö � �ê ` É [ $ Ö 	 Ö �«` ó � # Ö � É Ë � [ ± ���«�"c�`

-4¼�A�A/. è µ�MFQLg [~�Z� $ �«` O?yr>	X?>�X?k?f�>

_ ��¨�©_ � ó $ , ª � [ $ ,ß� `�Ö � õ �ZÖ [ ± ���E�«`
yz<?PRf <WIlk?MF:N<?>�M_hLPTbE>�Dx:N<CB :�:=<?>|DF>�Â�k?>�9?f�> _ � O�� õ �YOÒPRD�DF:NMNPTf�:=imK0X?>�f�MN>�BEDNPT9?h?��©4<?PTD�O�:=QLhE>�:=<Z>�MxyzPm:=<
[ ± ��� È ` OePRgs@?iRPT>�D�:=<?B : _ ��¨�©R� _ � É $ OeBED�� É Ë �4©4<?>|iRPTg7Pm:	[ ± ���E�«`z9ZQ�yºIlQEiRiRQ�yzD4IlMNQEg [ ± � �L�«`zBE9?X�Æù [��ZÖ $ `��

$ �



oq>�gsgAB ± � $ PRgs@?iRPT>�D

, � ñ � � ¥á ó � ñ � � ¥ê ÷·�ZÖ BE9ZX � � � � ¥á ó � � � � ¥ê ÷½�ZÖ � õ ��� [ ± ��� ± `
8!:6IlQLiRiTQ�yzDÄIlMNQLgÍMN>�i�B :NPRQL9?D4[��Z��¨L`,BE9?X ª � < ��:N<CB :6:N<?>zDN>�Â�k?>�9?f�>�D ñ �ê O � �á BE9?X � �ê O¢� õ �ZO�BEMF>zDF:=MFPRf�:=iTK
X?>�f�MN>�BEDNPT9?h?Ovyz<ZPRiR> ñ �á O�� õ �ZOÒPTDxDF:NMNPTf�:=imK0PR9?f�MN>�BEDNPT9?h?��¶nPR9?f�>EOÒf�QL9ZIlQLMFg7PT9?hV:=QÆ[ ± �Ê�E`�Ov:N<?>�K�BEMF>|BEiTDNQ
cvQEk?9?X?>�X�O,:=<?>�KÁBEMF>*f�QE9�bE>�MFhL>�9«:���8!:|IlQLiTiRQ�yzDaIlMFQLg _ � Ã ó [ ñ � © � ñ �á � �á � ñ �ê � �ê ` � �ZO�� õ �ZO6ce>�PT9?h
f�QL9«bE>�MNhE>�9«:7:N<CB : ñ � © f�QE9�bE>�MFhL>�DABEDpyr>�iRi#�£©4<nkZD ��� f�QL9«bL>�MNhL>�D�O4B 9?XÀPm:=DpiTPRgsPT: N� PRDp@?MFPRg7BEimw!X?kCBEi
Il>�BEDFPRc?iT>�DNPT9?f�>	>�bL>�M­K�PT:=>�M=B :N>�PRD��uUWQLMN>�Q�bL>�M�Ov®rQLMNQLiTi�BEM­K ± ���pPRgs@?iTPR>�D N�<Oó �$# �
¸_Q�y iT>�: ª � OD� õ �ZO?ce>	f�QLgs@?kZ:N>�X�c�Kd:N<?>�þ�@?MNQnf�>�X?k?MN> �uµ�MFQLg [ ± � ± `�O 	 < �7BE9ZX£[ ± � � ± `�OYyr>�<CB�bL>, � �á � � � � � ¥á < , � �ê � � � � � ¥ê O�� õ �Z��U�QLMN>�Q�bE>�M�OqPTI�� ñ � � ¥© Ã óÔ,�ñ � © � � � _ � ÷º�ZOv:N<?>�9 ,zñ � © � � ñ � � ¥© < $ �
©4<�k?D�:N<?>	>�}Y@?MF>�DNDFPRQL9ZD|[~�Z��� $ `�BE9?X£[��Z� �L�«`ucv>�f�QLgs>ª �¬ ó�, ñ �ê� ñ � � ¥ê Ö ª �­ ó@, � �ê� � � � ¥ê Ö BE9?X ª � ó g7PT9	[ $ Ö�þ � ª �¬ Ö�þ � ª �­ `�Ö � õ ��� [ ± ���L�L`
¶YPR9Zf�>a:N<?>|iTPRgsPT:a[ ± ���L�L`�<?QLiTX?D�O ª � f�BE9?9?Q :�cv>a>�Â�kCBEi�:=Q $ B DFKng7@Y:=QE:NPRf�B iRiTKE�x8!:_IlQLiRiTQ�yzD�IlMNQLgÌ[ ± ���L�L`
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� z{w yxyRyRy �{w ���x�Ry�}�íWyx� |��sw �����&�~}�í%y d�� íRw y0îxy0î�}0í%y � gfg |_�sw yxyRyxy_}IíWy � � �sw îx�R�R��}�í%y
�=w���yxyRy�}�íWy � � �{w ���x�Ry�}�íWyx� |��sw �����&�~}�í%y d��

íxw yxyRyRy y y
î z{w yxyRyRy zsw���î��eí�}�íWyx� |
íxw ���²í=�~}�í%y gfi �sw �Iîx���_}0í%y � ifg |��sw �RyRyxy_}IíWy ��� �sw îx�R�R��}�í%y

íRw �R�RyRy�}�íWy �v� zsw���î��eí�}�íWyx� |
íxw ���²í=�~}�í%y gfi
íxw yxyRyRy y y

� z{w yxyRyRy íxw ��yR����}�í%y dQ� |
íxw �x��îxy_}�í%y i � �{w y����&�_}0í%y �L� d |
íxw �x��yRy_}0í%y � dQ� �sw îx�R�R��}�í%y�{w �x��yRy�}�í%y � dfd íxw ��yR����}�í%y dQ� |
íxw �x��îxy_}�í%y i �
©ÄB c?iR> $ Ã s�t�uëÅrwE���"År³euh£r��{e}Sxz��u@w2{���u��8�e¦?��t�uh�r�3�#{e}z�e�ew2x���try �;t�u���{��r��}zxzu�£J�����rw��e·�}�u�y|�ë�§À�µz¿0�8{e�r£��§À�µÙ­\�@µ

µCMNQLgß[��Z� � $ `rB 9?X�:N<?>	XCB :=BVPT90©ÄBEcZiR> $ O?y�>	X?>�X?kZf�>ª �­ ó�, � �ê� � � � ¥ê Ö � ó �ZÖ ± � [ ± ��� È `
8!:4IlQLiRiTQ�yzDrIlMNQLg [��Z��¨L` O�[��Z� �«�L`�BE9ZX£[ ± � �«¨L`�:=<?B :z:=<?>	MN>�i�B :NPRQL9ZD� ��¨�©ê ó � �ê � þ � ª �­ � � � � ¥ê ó [ $ , þ � ` � �ê ó ��ó $ � ø ê � �ê Ö � ó �ZÖ ± Ö [ ± � ± �«`
<?QLiTX�O«yz<?PRf <A:NQLhL>�:=<?>�MuyzPm:=<7:N<?>xXZkCBEi�>�Â�kCBEiTPT:�KVf�QL9?DF:NM=BEPT9«:=D�OY>�}Y@?iRBEPR9V:=<?>_f <CBE9?hE>_:=Q*[ � � Ö � � `6PR97:N<?>
DN>�f�QL9?XWBE9?X0:=<Z>�DFPm}n:=<�f�QEiRk?gs9?D4QEI�©ÄB c?iR> $ �
©4<�k?D�B IJ:N>�M_IlQEk?MxPm:=>�MNB :=PTQL9?D�Oe:N<?>|X?kCB i�Pm:=>�MNB :=>�D�BE9ZX�:=<?>aX?kCBEi�QLcn{F>�f�:=PmbL>HIlk?9Zf�:=PTQL92BEMF>ayzPm:=<?PT9Þ¿ ó$ � ø#` QEI?:N<?>�PTM�QL@Y:=PRg7BEiEb BEiTk?>�D���©4<Z>r9�k?g|ce>�MFDÄPR9�:=<?>ui�B DF:�f�QLiTk?gs9aQEI?©ÄBEcZiR> $ DN<ZQ�yÁ:N<CB :�:=<?>uX?kCB iRPT:�K
h«BE@2QEIu:=<Z>sPm:=>�M=B :N>�D�PT9?f�MF>�BEDF>�D�O�PRgs@?imKYPT9?h7:N<CB :�:N<?>V@?MNPTgABEi�PT:N>�MNB :=> ñ�� PRD�I~B M�IlMNQLg :=<?>VQL@Y:=PRgHk?gW�
×£>�MF>�g7BEM Å :=<?B :4:=<?>�PT9?f�MF>�BEDF>�PR9*:N<?>�b BEiRk?>xQEI(:=<?>	X?kCB iRPT:�Ksh«B @�PTD�X?k?>�:NQp:=<?>�I~BEf�:�:=<?B :4yr>�BEiTiRQ�y
X?PTÔv>�MF>�9«:uDF:N>�@?DFPR´�>�D�:NQace>�:=B Å >�9APT9s:N<?>_@ZMNPRg7BEiZBE9?XAXZkCBEiCDN@?BEf�>|[~>�iTDN> Onf�QL9ZIlQLMFgÉ[��Z� $ �«` O«:=<?>�X?kCB iRPT:�K
h«BE@0QEI�:=<?>	Pm:=>�MNB :=>�D4PRD4D­:=MNPTf�:NiTK*XZ>�f�MF>�BEDFPR9?h«`��
¸_Q�y y�>�BEX?X?MF>�DFD�:N<?>	XCB : BpPT9�©�BEc?iT>a�Y�6ÇxDzce>�IlQLMF>EO?:=<ZPRD4XCB :=BVBE9?X0:=<?>	X?>�GC9?PT:NPRQL9j[~�Z� � $ `rPRgs@?imKª �¬ ó@, ñ �ê� ñ � � ¥ê Ö � ó �ZÖ ± Ö [ ± � ±Z$ `
yz<?PRf <ÒO?:=QLhL>�:=<?>�M4yzPT:=<�[~�Z�Ê¨E`�O�[~�Z���L�L`�BE9?X�[ ± ���«¨E`�O?@?MFQ�bYPTX?>�Dz:=<Z>�MF>�f�k?MNMF>�9?f�>

ñ ��¨�©ê ó·ñ �ê � þ � ª �­ � ñ � � ¥ê ó [ $ , þ � ` ñ �ê ó ��ó $ � ø ê ñ �ê Ö � ó �ZÖ ± � [ ± � ± �L`
$��



a òStvcd=e�tvcg e�tvci ��j ò8kRt�cdlemkxtvcg emkxtvci �mj òSkxt c�n od emkxt c%n og efkRt c%n oi ��j p c� tvcd���z�t�cg òutvc���jIb�cz{w yxyRyRy |��lw ��yx��� yy íxw �&��yRy |8îsw z\í=��� íxw yIî����~}0í%y g �=w y\í=��î_}IíWys�L� �sw îx�Ryxy_}IíWy �=w îRzxyRy�}0í%y�=w yRyxyRy�}�íWy � g îsw z\í=��� |
íxw yIî�����}0í%y g
�=w �x�R��� |��lwÕíW�x�R� y

í íxw �x�R��� |_�=w î����Iî_}0íWy g �=w �R�RyRz�}0í%y � î{w �R�0î&�~}�í%y � d i �sw îx�R����}IíWy �=w îR�x�x�_}0í%y
�=w���yxyRy�}�íWy �L� �=w î����Iî�}0íWy g |��=w �R�Ryxz~}0í%y �

�=w �x�R��� |��lwÕíW�x�x� y
� �sw yxyRyRy |
íRw yR�x�x�~}0íWyx� �sw yR�R����}IíWy d � �sw yx�Ry&�~}�í%y � gmg �sw îx�R�x�_}IíWy �=w îR�x�R��}0í%y

íxw �x��}�íWy � � íRw yR�x�x�_}0íWyx� |~�sw yR�R����}IíWy d �
�=w �x�R��� |��lwÕíW�x�x� y

î �sw yxyRyRy |��=wÕíEîIîRy_}0íWyx� �{w zx��î²í�}IíWy gmg íxw �Rz���z_}�í%y � i d �sw îx�R�x�_}IíWy �=w îR�x�R��}0í%y�sw �R�RyRy�}�íWy � � �=wÕíEîIîRy�}0íWyx� |q�{w zx��î²í�}IíWy gmg
�=w �x�R��� |��lwÕíW�x�x� y

� �sw yxyRyRy |q�{w ���x�Ry_}0íWyx� îsw zRz��x�~}IíWy g � z{w y��x�xy_}�í%y �v� d �sw îx�R�x�_}IíWy �=w îR�x�R��}0í%y
î{wßí=�R��y�}�í%y � dfd �{w ���x�Ry�}0íWyx� |8îsw zRz��x�~}IíWy g �

©ÄB c?iR>��YÃ sht�uMÅrw2����Å�³eu,�rw2xzy|{e}:x���u@w2{���u����e¦Ä��t�uÈ���Q�H{e}��e�ew2x���t�y �ht�u�� {�����}zx�u�£ �����rw2�e·�}�u�y#�,�§À�µz¿0�
{e�r£,�§À�µÙ­\�@µ

8!:�IlQLiTiRQ�yzDxIlMNQEg ñ �á ó � ,¾ñ �ê O�:=<CB":�:=<?>p@?BEPRMV[ ñ �á Ö ñ �ê `�BE@?@ZMNQ«BEf <2:N<?>p@vQEPR9«:s[#�nÖ �«`zbE>�M­K�I~BEDF:�O(BE9?X
ñ � PRDzyzPT:N<?PR9 ¿xX?PTDF: B 9?f�>�:=Q7:N<?>H9ZQL9?QL@Z:NPRg7BEiqceQLk?9?XCB MNPR>�D_XZ>�:=>�MNgsPR9?>�X�c«K0:=<?>af�QL9?D­:=MNBEPR9«:=D ñ á ó �
BE9?X ñ�êVó �Z�A©4<?>7b BEiTk?>�D	PR9Æ:=<Z>7:=<ZPRMNX�BE9?XjIlQLk?M­:=<jf�QLiTk?g79jQEIr©ÄBEcZiR>A�0DF<?Q�y²:=<CB :�:=<Z>7iT>�9?hE:N<?D
QEI�� ñ � BE9?Xç� ñ � � ¡ PT9?f�MF>�BEDF>sbE>�M­K�MNBE@?PTX?iTKWyzPT:=<=�vO�X?k?>V:=Q�:=<?>ViR>�9?hE:N<�QEI�:=<?>�PRM	DN>�f�QL9ZXÁBE9?Xj:=<?PTMNX
f�QLgs@eQL9?>�9«:NDs[~DN>�>sBEiRDFQ£[ ± � ± �«`­`��VUWQEMN>�Q�bE>�M�OH� ñ � � ¡á BE9?X]� ñ � � ¡ê BEMN>pgHk?f <�iTQL9?hL>�M�PR9jBEcZDNQLiTkZ:=>|b BEiTk?>
:=<CB 9�O(BE9?XÆ<CB�bL>VQL@Z@vQLDFPT:N>|DNPThL9?D�:=QZO"� ñ �á B 9?X]� ñ �ê Oqf�QL9YGCMNgsPR9?h7:=<CB :	MF>�iRB :=PTQL9?DV[ ± � $ �«`xBE9?XÀ[ ± � $E$ `
<?QLiTX��	©4<?>VX?PRMF>�f�:NPRQL9!� ñ ��� @eQLPR9«:=D_:=Q�y�B MNX?D�¬�:=<?>pQL@Y:=PRgHk?g ñ # ó [��ZÖ �YÖ��L`�Oeyz<?PRiT>H:=<Z>pDN>�f�QL9?X�BE9?X
:=<?PTMNXÆf�QEg7@eQL9?>�9�:NDaQ Ir:=<Z>sf�QLMNMF>�f�:=QLM � @eQLPT9�:aB�yrB�Ke¬qIlMNQEgßPT:��7©4<�k?D�:=<?>�DN>s@?MNPTgABEiÄf�QLgs@vQE9?>�9«:=D�QEI
:=<?>	MF>�DNkZiT:=PT9?hpDN>�BEMNf <WX?PRMF>�f�:=PRQE9¤� ��� � ¥ @eQLPR9«:�B�yrB�KdIlMFQLgÐ:N<?>	QL@Z:NPRg|k?g��
8!I ñ �á�� ��B 9?X � �á�� 	 ó � OnBED��|PR9?f�MN>�BEDN>�D�O�:=<?>�97:=<Z>�XZ>�9?QLgsPR9?B :=QLM6� � �á , 	 ñ �á PR9p:N<?>z>�}Y@?MN>�DNDFPRQL9?D
[ ± �§¦«`�BE9ZX£[ ± ��¨L`rQEI*� � � BE9?X�� � � � ¡ :N>�9?X?D4:NQ7�YOCQLM4>�Â�k?PmbEB iR>�9«:NiTKLOY:=<?>	g7B :=MFPm}AQEI�:N<?>	DFKnDF:N>�gsD|[~�Z���L`
BE9?X»[~�Z� ± `�f�QE9�bE>�MFhL>�DV:=QÆB�DFPR9?hEk?i�BEMagAB":=MNPÓ}v�28�9ÁQLk?M|f�BEDN> O.:N<?>*b BEiRkZ>�D|QEIx� � �á , 	 ñ �á O�� ó �ZÖ ± O
MNQLkZ9?X?>�X0:=Q ± X?PThLPT:ND�:=PRgs>�D�BV@eQ�yr>�M_Q I $ �VBEMF>

� � >á , 	 ñ >á ó ¦.� �L�L�L�$ó $ � ød© Ö � � ©á , 	 ñ ©á ó �.� �L�L�L�$ó $ � ø ê Ö � � áá , 	 ñ áá ó $ �Ê� �L�L�$ó $ � ø#� Ö
� � êá , 	 ñ êá ó ¨¢�Ê�E�E�L�$ó $ � ø#` Ö � � � á , 	 ñ � á ó �.��¨L�E�E�$ó $ � ød©0> �

[ ± � ± �«`
ÇxD4y�>aB iRMN>�BEXZKAMN>�g7BEM Å >�XÒO�:N<?>	PR9?f�MN>�BEDNPT9?hpPRiTimw�f�QL9?X?Pm:=PTQL9?PR9Zh�kZiT:=PTgAB":=>�imKsDF:=QE@?D�:N<?>�BEiRhEQLMNPm:=<?g�� È
®rQLMNQEiRi�B MFK ± ���jhLPTbE>�DADFk.ôsf�PT>�9«:df�QE9?X?PT:NPRQL9ZDVIlQEMs:N<?>2]���¯ÕBEiThLQLMNPm:=<?gÌ:=Q�I~B PRi�:=Q�f�QL9«bE>�MNhE>�:=Q�:N<?>
DNQLiTkZ:=PTQL9�QEIYQLk?Mq>�}ZBEg7@ZiR>EO�c?kY:�QEk?Mq9�k?g7>�MNPTf�BEiL>�bnPRX?>�9?f�>uBE9?X	:=<Z>,y�B�K�y�>u>�DF:=BEc?iRPTDN<?>�X�:N<?>6Â�kCBE9«:=Pm:=PT>�D

$�È



) BE9?X + DNk?hEhL>�D­:a:N<CB :�:=<?>�DN>Af�QL9?X?Pm:=PTQL9?D�BEMN>V9?Q :H9?>�f�>�DND=B MFKL��µCQLM	>�}ZBEgs@?iT>EO(:=<?>A]���¯¼BEiRhEQLMNPm:=<?g
yzPT:N<*:=<?>�þ ¬ ­ DF:N>�@?DFPR´�>a@?MFQYf�>�X?kZMN>�BEiRDFQ|I~BEPRiTD�:NQsf�QL9«bL>�MNhL>�9�k?g7>�MNPTf�BEiTiTKsPTI�PR9*:N<?>	@?MN>�bnPRQLk?Dz>�}?B g7@?iT>
yr>piT>�: ñ > Ã ó [ � Ö $ ��¨L�YÖ �.���L�L`�Ovyz<?>�MN> ñ >á ó $ ��¨L��÷ )*ó $ � È �Y�a¸_>�bE>�M­:=<?>�iR>�DFDaPmI6:=<?>pD­: BEM­:=PT9?hd@vQEPR9«:� > Q I�:N<?>�BEiThLQLMFPT:=<Zg²PRDH�­DNk.ôsf�PT>�9«:=imKAf�iRQLDF>&�|:NQH:=<?>�@ZMNPRg7BEiÓw�X?kCB iCf�>�9«:NM=BEiv@CB :=<dQ I�:N<?>�DF>�@?MNQEc?iR>�g7D�O
:=<?>�9jy�>AQEc?DN>�MFbL>�X;9�k?gs>�MNPTf�BEiÄf�QL9«bL>�MNhL>�9?f�>AQEIr:N<?>sBEiRhLQEMNPT:N<?g :=Q0:=<?>sDNQLiTkZ:=PTQL9ÆQEIu:=<?>s@?MNQEc?iR>�g7D��
×£>0@?MFQ�bL>�X½B2g7QLMF>dhL>�9Z>�M=B i4MN>�DFk?iT:�Ã0BÁ��eC�6/��~�#�������Á]���¯·BEiThLQLMFPT:=<Zg f�QL9«bL>�MNhL>�D7yz<?>�9¹BE@?@ZiRPR>�X;:=Q
@?MNQEc?iR>�g7D	[~Sr`�B 9?X;[~��`��uµCQLM�f�QL9?f�PRDN>�9?>�DFD�O�:=<?PTD4MN>�DNk?im:_PTD4QLgsPT:N:N>�X��
¸_>�}Y:zy�>aXZ>�DNf�MNPTcv>	DNkZf�f�PT9«:=iTKdBV9�k?gs>�MFPRf�BEi�f�B iRf�kZi�B :NPRQL9AyzPm:=<WBp@vQL@Zk?i�BEMrf <?QLPRf�>	QEI � � �å�æ|¹ ¾çØ º ¸�7�è µCQLM�� õ �ZOnyr>�f�QLgs@?kZ:=>_:=<?>�f�>�9«:=MFPR9?hH@CBEM=B g7>�:=>�MFD � � < �|PR97:N<?>	]���¯�BEiRhEQLMNPm:=<?g
c«K*:=<?>	@?MFQYf�>�X?kZMN>�>�gs@?iRQ�KL>�X0PR9d:=<?>a^�]�¯ÆBEiRhEQLMNPm:=<?gØ� $ �YO��L� � �6©4<�k?Dzyr>�iR>�:

� � Ã ó�� [ ñ � � ª �¬ � ñ � �   ` ð [ � � � ª �­ � � � �   `[ ñ ��` ð � � ¡ & Ö [ ± � ±E± `

yz<?>�MF>¤� ��� �   ó [S� ñ � �   Ö�� � � �   Ö�� � � �   `HPRDHX?>�GC9Z>�X¾c�KÕ[~�Z� �«`�yzPT:N< � � Ã ó �Z��©4<Z>dDF:=>�@?DNPT´�>�D ª �¬ BE9?Xª �­ BEMN>s:=<?>AgAB"}YPTg|k?g DF:N>�@?DaIlMNQLg ñ � B 9?X � � OÄBEiRQL9Zh!� ñ � �   BE9?X`� � � �   OÄ:NQ�:=<Z>A@?MFPRg7BEiuBE9?X;X?k?BEi
f�QL9ZDF:=MNBEPR9«:HcvQLkZ9?XCBEMFPR>�D�O,MN>�DN@e>�f�:=PTbE>�imKL��©4<�k?D|:N<?>�K;BEMN>7X?>�GC9Z>�X¼c«K¿[��Y��� $ `	yzPT:N<`� ��� � ¥ Ã ó � ��� �   �
©4<?>sPR9?X?>�}q' ù � $ Ö��nÖ �ZÖ ± �sPTDaB0f�QE9?DF:=BE9«:a:N<CB :	yr>VGZ}�B :	:N<?>7D­: BEM­:�QEIr:N<?>*]���¯¾B iRhLQLMFPT:N<?gW�p¶Y>�>
®r<CBE@Z:N>�M $ �pQEI�� �E� � IlQLM4gsQLMN>�>�}Y@?i�BE9?B :=PTQL9?DzBEceQLkZ:4:N<?PRD4f <?QEPRf�>	QEI � � �oq>�: 	 Ã ó � PT90[ ± � $ `�BE9?X0[ ± �Ê�E`�O«BE9ZXpiR>�:�:=<?>rDF: B MF:=PT9?hx@eQLPT9�: ��> ó [ ñ > Ö � > Ö � > `�QEIC:N<?>z]���¯ABEiRhEQLMNPm:=<?g
yzPT:N<0:N<?>�þ ¬ ­ DF:=>�@?DNPT´�>	@?MFQYf�>�X?k?MF>ace>

ñ > Ã ó [ � Ö $ � ÈLÈ Ö ����� $ `�Ö � > Ã ó�, �.� $ Ö � > Ã ó [ $ Ö � � $ Ö �.� $ `7� [ ± � ± �L`
oq>�:Æ¿HÃ ó $ � ø#` B 9?X�O�IlQLMÆ� õ �YO�iR>�:$þ � Ã ó ��� ÈLÈ �*BE9?X � � ce>pf�QEg7@?kY:=>�X2IlMFQLg [ ± � ±L± `�yzPm:=<Þ' ó �Z�
©4<?>�9�:N<?>pBEiThLQLMFPT:=<Zg°X?Qn>�D�9?Q :x:=>�MNgsPR9CB":=>aB :	¶n:N>�@ $ Ovc?kZ:_I~BEPRiTDxB IJ:N>�M��7PT:N>�M=B":=PRQE9?D_XZk?>H:=QAiRQLDFDxQEI
BEf�f�k?M=B f�KL��©4<Z>pPT:=>�M=B :N>�D�hE>�9?>�M=B :N>�X2c«K�:N<?>pBEiThLQLMNPm:=<?g°BEMN>HbE>�M­K�DNPTg7PTi�BEM4:NQA:=<?>HQL9?>�D�PT9�©�BEc?iR>�D $
BE9?Xj�Y�HµCQLM�>�}ZBEgs@?iT>EOÒ:N<?>�[ ñ � á Ö ñ � ê `xf�QLgs@vQE9?>�9«:=D	B MN>|yzPT:N<?PR9 $ � ød©Õ© X?PRD­: BE9Zf�>|:=Q*:N<?>p@eQLPR9«:s[��YÖ �«`�O
BE9?XA:N<?>�X?kCB ivPm:=>�MNB :=>�D	[ �¢� Ö � � `uBEMN>_yzPT:=<ZPR9ä¿�X?PTDF:=BE9?f�>_:=QH:N<?>�QL@Z:NPRg|kZgW��©4<?>�9�k?g7>�MNPTf�BEi�b BEiRk?>�D�QEI� � O*� ó �ZÖ�¦ZO�BEMF>VBEiRiÄQEIrQEMNX?>�M $ � ød© B 9?X£B MN>pDF:NMNPTf�:=imK�PT9?f�MF>�BEDFPR9?h?�V©4<?>pb BEiTk?>�D	QEIu:=<?>VX?PmÔÒ>�MN>�9?f�>� ��¨�© ,ß� � O�� ó $ Ö(�(�)��Ö��nO?MNQLkZ9?X?>�X�:=Q ± X?PRhEPT:=D�:=PRgs>�DzBp@eQ�yr>�M_QEI $ �VBEMF>

� © ,ß� > ó ��� $ ¨½¦«��ó $ � ø ê Ö � á ,`� © ó $ �§¦ $L$ ��ó $ � ø#� Ö � ê ,`� á ó � ���«� �Z$ ó $ � ø#` Ö� � ,ß� ê ó ± ���«� È �$ó $ � ød©0> Ö � � ,`� � ó ��� � $ �«��ó $ � ød© á Ö ��£�,`� � ó $ ��� �E� �$ó $ � ød© � �[ ± � ± ¦«`
©4<?>	f�QL9ZX?PT:NPRQL9j[ ± �Ê� �«`�PRD4DNB :=PTDFGC>�XW9�k?gs>�MFPRf�BEiRimKL�Ä©4<�k?D_oq>�gsgAB ± �Ê�pBE@?@ZiRPR>�D�OCB 9?Xd:=<?>�b BEiRkZ>�QEI�:N<?>
iRQ�y�>�M.cvQEk?9?XsPR9�[ ± ��� ± `ÄPTD ) > 	¥¤ $ � È ± ¨8¦
ó � ¤ $ ���Ê� � �Ä8!:.IlQLiTiRQ�yzD,IlMNQLg [ ñ > ` ð � > ó � ± � $ ��BE9ZX�[ ± �Ê� ± `

�E�



:=<CB":�:=<?>�XZkCBEiRPm:�KAhLBE@?D�[ ñ � ` ð � � f�BE9?9?QE:zce>�X?>�f�MN>�BEDN>�X�ce>�iTQ�y�¿��.©4<?>�MN>�IlQLMN>�:=<Z>	BEiRhLQEMNPT:N<?gÏf�BE9Z9?QE:
:=>�MNgsPR9CB :N>�B :_¶n:N>�@ $ �
©4<?>	cv>�<CB�bnPRQLk?MzQEI�:=<Z>aB iRhLQLMFPT:N<?gÏPRD4DNPTg7PTi�BEM.IlQLM�BE9«Kä' ù � $ Ö �YÖ ± ��PR9j[ ± � ±L± `�� È
Û�k?Mr9�k?gs>�MFPRf�B ie>�}Y@v>�MNPR>�9?f�>�yzPm:=<A:N<?>�]���¯�BEiThLQLMNPm:=<?gÎPRDr9ZQE:�MF>�DF:NMNPTf�:=>�X*:=QH:N<?>x>�}ZBEg7@ZiR>x@ZMNQLc?iT>�gsD
[ ± � $ `�BE9?XW[ ± ���L` �Ä©4<?>�BEiThLQLMFPT:=<ZgºX?QY>�DÄ:=>�MNgsPR9CB":=>�B":u¶n:=>�@ $ QL9pg7QEDF:ut�]pPR9?D­: BE9?f�>�D,:N<CB :,y�>�:=>�DF:=>�X��

¦ kª-s'23_é�1¨§,5�-s'¨§
©�tRu ª�«�w"{dz|�×� }R�$� ���$w@���
}R�£Ð${dw­¬Þ�d�$w¯®ç{�}R� �
�h°½vxÐ$�
�¤Íòw"z|�×�$Ï�°¢ª�{dÏ�w"{± ��{d{dw"z
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©4<?>|S6MFPRg7BEimw���kCBEi(®rQLMFMN>�f�:=QEMp[#]���¯�`_B iRhLQLMFPT:N<?gË:=<?B :xy�>|@?MF>�DN>�9«:=>�XÆf�QLg7@ZkZ:=>�DxQL9�>�BEf <2PT:N>�MNB :=PTQL9
BE9�BEX?X?Pm:=PRQE9CBEi,X?PTMN>�f�:=PTQL9�O�BWf�QLMNMF>�f�:=QLM�O�:NQ�BEkZhLg7>�9«:a:N<?>7XZPRMN>�f�:NPRQL9jQEIr:N<?>sDF: B 9?XCBEMFX£@?MFPRg7BEimw!X?kCBEi
@CB :N<Yw!IlQLiTiRQ�yzPR9Zh�PR9«:=>�MNPTQLM­w!@vQLPT9«:qg7>�:=<?QnX	IlQLM,t�]a@ZMNQLc?iT>�gsD�O"PR9aBE9aB :N:N>�gs@Z:�:NQ_PTg7@ZMNQ�bL>.@e>�MFIlQEMNg7BE9?f�> �
×£>aIlQLk?9?X�OÒ<?Q�yr>�bL>�M�Oq:=<CB :x:=<?>|9Z>�yÎBEiRhLQEMNPT:N<?g�O�:N<?>V]���¯�O�g7B�K�I~BEPTi(:NQdf�QL9«bE>�MNhE>V:NQA:=<Z>pDNQLiTkZ:=PTQL9
QEI�@?MNQLcZiR>�gsDV[ ± � $ `�BE9?X½[ ± ���L`xPR9ÆceQE:=<Æ>�}?B f�:aBE9?XÆGC9?Pm:=>VBEMFPT:=<Zg7>�:=PRf O�MN>�h«BEMFX?iR>�DND	QEIu:=<?>Vf <?QLPTf�>VQEI
DF:N>�@?DFPR´�>W:=<CB :7PRD7>�gs@?iRQ�KE>�X��»©4<?>�f�BEk?DN>�QEI�:=<Z>�cCBEX½@v>�MFIlQLMFgABE9Zf�>�Q I�:=<?>�BEiRhEQLMNPm:=<?g QE9½:=<?>�DN>
@?MNQEc?iR>�g7D*PTDA:=<?B :d:=<?>Æf�QLMNMF>�f�:NQLMdX?PTMN>�f�:=PTQL9·<CBEX·:=QnQ¼g|k?f <¿PR9YÚCk?>�9Zf�>ÆQL9·:=<?>ÆMF>�DNkZiT:=PT9?hÁDN>�BEMNf <
X?PRMF>�f�:=PRQE9��Í©4<Z>�MN>�IlQLMN>ÆPT9¹:=<?>j]���Ü"Ý�¯ºBEiRhLQEMNPT:N<?g :=<Z>2f�QL9«:=MFPRc?kY:=PRQE9¹IlMNQLg :=<?>2f�QLMNMF>�f�:NQLMdPRD*:N<?>
Â�kCBEX?MNB :=PTf�Ilk?9?f�:NPRQL90QEI�:=<Z>�D­:=>�@?iR>�9?hE:=< ª � ó ª �¬ ó ª �­� ��¨�© Ã ó � � �«ª � � � � � [ ª � ` á � � � � ¡ Ö [��Y� $ `
yz<?>�MF> � � ó [ ñ � Ö � � Ö � � `�PRD�:=<?>sf�kZMNMN>�9«:|PT:N>�MNB :=>VQEI�:=<?>A]���Ü�ÝÄ¯¼BEiThLQLMNPm:=<?gØBE@?@ZiRPR>�Xj:NQW@ZMNQLc?iT>�gsD
[�Su`�BE9?X½[��	`�O(BE9?XÆ:=<?>VX?PTMN>�f�:=PTQL9?D�� ��� BE9?Xç� ��� � ¡ BEMF>Vf�QLgs@?kZ:N>�X;B D�ce>�IlQEMN>EO(IlQLM�� õ �Z�s©4<?> ÜiRPT9?>�DF>�BEMFf <d@?MNQnf�>�X?k?MN>	f�BE90cv>	DN<ZQ�yz90:=Qpce>�y�>�iRiÓw�X?>�GC9?>�X0IlQEM�:=<?>�]���Ü"Ý�¯�BEiRhEQLMNPm:=<?gØ�¡� � O?BE9?Xd:=<�k?D
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