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HR<-> f A�<B<-FT¨DSTHgÇ L�`�H��d3:=OVc�d1Y§STH&E\LnÐNFTE MDE�¦NH SIMDEGFTCDA�<@FI>DPH f HuMN> ¹H]>B?@H�Hg< >BFIE PH L�`�H�1MDC§H f ?DPH�]FX<@FIA�CU¦DH$# � É Æ



� ���� �%���%��� ��� ���)� � 	����!��$� ��� � Å�Ã

� A�M§?B< f ?��Hg<uÉ�¸bHuSXL\CDH `�HuMDÐ f L�<=¦NFT?BHO��MDH&SXL²¦DL�>@H ¦DM E\LnÐNFTE MDE�<-H >@?BA�MD`�H1>@A�M0� A�MD?_<=¦§L�C§< ]H]>@>@H FIC�>@HR?@`nL�SISTH
¦�º Hu?B?@HRMD?gY�]HRSTL�<@FIW�CDF�*§H f STMN>�¹A�>N��M�º FIS±L�MDCDH=>@?��HR<��lA�?->BH f ?BA�¨§L�¨DFISTFI>DPHV¦NH�<uº �&>B?@A�MD`�HR?RÉ ¥ MD?;SXL%*§W�MD?@H f ?DPH�I�HR¦DHuC�>@H�YA�CG?BHuE\L�?���MDH L�M§<B<@F ��M§H STL f ?§PH�uFT<@FTA�C¶HR<->¿¨DFIHRCGE¶HRFISTSTHuMD?BH f A�MD?¿STH ¥ ¸(K=Â�Z 84d ]H1��MDF§HR<->¿>@A�MN> �LK�vL�FI>¿SIA�W�F,��MDH
f MDFX<���M§H&MDC�CDA�E ¨D?BH f STM§<4FIE f A�?@>BL�C�>=¦NH EGHR<@MD?@Hg< A�C�>¼PHu>DPH f ?@FX<@HR< HRC ]A�E f >@H²¾vHuC�EGA0��HRCDCDH � ÅNÉ Ä¶E¶Hg<-M§?@Hg<
f L�? ¥ Ï f A�MD?VSTH ¥ ¸(K4Â¼Z 84d uA�C�>@?BH�ÆDÉ � f A�M§?=d7:4OVc�dVÇ É±¸bH ��MDH�CDA�M§< ?BH���DHR?���DA�C§<(E\L�FTC�>BHuC§L�C�>RY��º Hg< > SXL
<->@?_Ln>DPHRW�FTH f Hu?BEGH]>->_L�C�>V¦�º A�¨N>BHuCDFT? MDCUL0� M§<->@HRE¶HRC�> f L�? MDCDH1W�L�M§<B<-FTHuCDC§H4LM��L�C�>(MDC�PH�RL�?@>-Ì > � f H4E¶FTCDFTE\L�S*L�`�H�MDCUCDA�E ¨D?BH�¦DH f A�FIC�>B< MD>@FTSIFX<NPHg< ?@Hg< >B?@HRFIC�>gÉD9¿CQ?DPHg<-MDE PH�YNFISD�vL�MN> >@?BA�MD`�Hu? STH�EGHRFISTSIHRMD?1]A�E f ?@A�EGFT<RÉ:V`nL�C�>¿¦NH f ?DPHg<-HRC�>BHu?7>@A�M§< CDA�<7?§PHR<@MDSI>BL�>B<RYnCDA�M§< f ?DPH�]FX<-A�C§< ��MDHV¦DHuMNÐ&> � f HR< ¦NHV<->@?_Ln>DPHuW�FIH(A�C�> PH]>DPH(?BH]>BHuC#MDHg<
f L�?@EGF¿STHR<&¦DFI`�Hu?_<-Hg<1HuE f STA0�;PHRHR<RÉ�!*L f ?@HRE¶F(�Hu?BHGHR<->&¨DFTHuC <�¹MD?&S º FTC�>@Hu?B`nL�STSIH ¦DHG>@HuE f < ?DPHRW�MDSTFTHu?�HuC�>B?@H ��§LP��MDH
EGHR<@MD?BH�É !7L�¦NHRMNÐNF �HRE¶H f HRMN>"¹Hu>@?BH ¨§L f >@FX<NPHRH �B< >B?BL�>DPHuW�FIH !=Ì��4Ì�
 �	��MDF <@FIW�CDF)* H²<-FTE f STHuEGHuC�>$��M�º A�C L ?DPH f PH]>DPH>@A�M§< SIHg< 
 � A�MD?_< ! EGHR<@MD?BHR<¶<NPH f L�?DPHuHg<&STHR< MDCDHU¦NHR<GL�MD>@?BHR< ¦DH��9� A�MD?_<RÉ !7L *§W�MD?@HQ<-M§FI`nL�C�>BH f Hu?BE¶Hu>G¦DH]A�E f L�?BHu?@]Hg< ¦NHuMDÐ"< >B?BL�>DPHRW�FTHR<�J

? @CB D±Ê§É � �GF ¸bA�E f L�?BL�FT<@A�C²¦DHR<V¦NHRMNÐ"<->@?_Ln>DPHuW�FTHR<(?BH]>BHuC#MDHR<RÉ
!¿º FX¦bPHuH ¦DH�STL < >B?BL�>DPHuW�FIH !=Ì��4Ì�
�Hg< >"`�HuC#MDH¼HRC�L�C L�S
�#<BL�C�>\STHR< uA�MD?B¨±HR< ¦NH�SIM§E¶F(�Hu?BH�Hu>²HuC f L�?->BF
uMDSTFIHR?]HRSISTHR< ¦DHR< > � f HR< Z@ZJ!~Hu>VZ#¨'�0�ÉD9¿CUHQ� H]>gY�]HRSISTHR<-Ì uF�<-A�C�> Hg<@<@HuC�>BFIHRSISTHuEGHuC�>1]A�E f A�<NPHRHR< ¦NH f A�?@>@FTA�C§< STFTC(PHRL�FI?BHR<RY]HR?->_L�FTCDHR<;¦�º HRC�>@?BHR<-Ì HRSISTHR<'uA�?B?@Hg< f A�C ¦DL�C�>eCDA�>_L�EGEGHuC�>K�L&¦NHg<b¦(PHR<@FIC�>DPHRW�?_Ln>BFIA�C§<e?BL�¦NFTA�L�]>@FT`�Hg<��gÉ#c4?bFIS C�º HR<-> f L�<`#?BL�FIEGHRC�>�C PH�]Hg<@<BL�FT?@HG¦NH f L�?BL�E PH]>@?BHu?1MDC§H ¦N?@A�F >BH L�`�H� MDC	C§A�E ¨§?@HGFTE f A�?@>BL�C�>�¦DH f A�FIC�>B<RÉR!;º Hg<@<@HuC�>@FTHuS F,]F

HR<->&¦NH �@<@A�C§¦DHu? � SIHg<1`�L�?@FXLn>BFIA�C§<�¦NHGSTL�]A�MD?@¨±HR<�Hu>	�º Hg< >	]H ��MDH¶SÁº A�C�HR< f �HR?@H¶?DPHgL�STFT<@Hu?�L�`�H�OuH]>->BH\< >B?BL�>DPHuW�FIH�É
¥ MD? STHR< ¦NHRMNÐ²H]ÐNHRE f SIHg<b¦NH1SXL * W�MD?BH4Ê É ��� Y�CDA�M <(¦DHu`#FIC§A�C§<bSIH1E\LnÐNFTE MDE Hu>(STHR< ¦NHRMNÐ f A�?@>@FTA�C§<bSTFIC PHgL�FT?@Hg<b¦DHSXL ]A�MD?B¨ H�L�`�H�=STL < >B?BL�>DPHRW�FTH �@Î�Ì � ÍnÌ � Í�Í��]Éna L�?S]A�C�>B?@H�<-M§?bS º FTE\L�W�H4¦NH�W�L�M���DH�Y�SIH�E\LnÐNFTE MDE C�º L fDf L�?_L�FI> f L�<]SXL�FT?BHuEGHuC�>(>@?_L�¦NMDFX<BL�C�>VL�STA�?_<;MDCUE\L�CE��M§H1¦�º FTC"�lA�?BE\Ln>BFIA�C�uHu?@>BL�FTC�É

� A�F,]F �L f ?§PHR<@HuC�> >@A�M§< CDA�< ?DPHg<-MDSI>BL�>B<�J
� ����� �10 � '�'"��� � �� ��=&'2�2� � � �G��� � � :x�/� 5 =/� � ����= � ���
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1 � $ �@,��(�(�!��� ¾���� &',�� Ç � � � 7 , � � ��� � �
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Ä�Í Ä 4 Î Î�4 Î�Ä
Ê�Í Ã54 � Å54 Î�Ã
Î�Í Æ54 Æ � 4 Æ�Í
Å�Í � Å54 Ë � 4 Î��� Í Å�Ä54 Í � 4 Å�Ã
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1 � $ �@,��(�(�!��� ¾���� &',�� Ç � � � 7 , � � ��� � �
	 � � ����&+,���� �
Ä�Í �(4 � Å54 Æ�Ê
Ê�Í Ë54 Ã Å54 Í��
Î�Í � Å54 Æ � 4 Ã�Ä
Å�Í � Æ�4 Ë � 4 Î�Ê� Í Î�Ã�4 Æ � 4 Å�Ê
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� �  � � � 7 ,�� � ��� � � 	 � � ����&+,���� �
Å Ä Ã�Í Ë54 � � 4 Ã�Í
Å Ä Æ�Í �(4 Ä � 4 Æ�Ä
Å Ä � Í�Í Ã54 Ä Å54 Å�Î
Å � Í Ã�Í Æ54 Ã � 4 ��Æ
Å � Í Æ�Í �(4 Í � 4 Æ�Å
Å � Í � Í�Í Ã54 Í Å54 Ê �
Î Ä Ã�Í � Å54 Ë � 4 Ê#Ä
Î Ä Æ�Í � Í�4 Ã � 4 Î�Æ
Î Ä � Í�Í Ë54 Í Å54 � �
Î � Í Ã�Í � � 4 Î � 4 Ä�Ê
Î � Í Æ�Í Ë54 Ä � 4 Ä*�
Î � Í � Í�Í Æ54 Ê � 4 ��Í

p .���# � � �

� �  � � � 7 ,�� � ��� � � 	 � � ����&+,���� �
Å Ä Ã�Í � Î�4 Í � 4 Ä�Ê
Å Ä Æ�Í � Í�4 Î � 4 Ã�Í
Å Ä � Í�Í Æ54 � � 4 Æ�Å
Å � Í Ã�Í � Å54 Í � 4 Ã�Æ
Å � Í Æ�Í Ë54 Æ � 4 �nÊ
Å � Í � Í�Í Æ54 Å Å54 � Æ
Î Ä Ã�Í � � 4 Ë � 4 Î �
Î Ä Æ�Í � Ê+4 � � 4 Î�Ë
Î Ä � Í�Í � Å54 Å Å54 Í�Ë
Î � Í Ã�Í � Ä54 Ë � 4 Ê#Å
Î � Í Æ�Í � Î�4 Å � 4 Ä�Ê
Î � Í � Í�Í � � 4 � � 4 Ã�Í
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Z[C�>DPHR?@Hg<@<@A�C§<-Ì CDA�M§<¿>@A�MN>V¦�º L�¨ A�?B¦"L�MNÐ ?§PHR<@MN>_Ln>B<(?BHuSXLn>BF)�v< L�MDÐ FIC�>@HR?@`nL�SISTHR<(?DPHuW�M§SIFTHu?_<uÉJ!*L f ?BHuEGF �Hu?BH uA�C§<->BL�Ì
>BL�>@FTA�CG��MDH SÁº A�C f HuMN> �vL�FT?@H HR<->K��MDH f STM§<4FIS �¼L ¦NH EGHg<-MD?BHR<VH]> f SIM§<4SXL f ?DPH�]FX<@FIA�CU¦DHu`#FIHRC�>4EGHuFTSISTHuM§?@H f A�M§?STHR<;¦DHuMNÐ3uL�<RYPuH1��MDF§CDA�M§<;<@MD? f ?BHuC§¦ W�M��HR?@H�É�a L�?'uA�C�>@?BH�Y�FIS HR<->¿>@A�MN> f L�?->BF
uMDSIF(�Hu?BHuEGHRC�>¿FTC�>DPHR?@Hg<@<BL�C�>¿¦NHVCDA�>@HR?��MDHGSTL f ?DPH�]FX<-FTA�C�C�º PHR`�A�SIMDH f STM§<&<@FTW�CDF�*EuL�>@FT`�HRE¶HRC�>�HRC�>B?@H Å�Í � A�MD?_<4Hu> � ÍO� A�M§?B<\¾ÁL�STA�?_<K��MDH\STHGCDA�E ¨D?BHG¦DH
f A�FTC�>_<b¦DA�MD¨DSTH � Ç ÉN84H4EU¹HuEGH�Y�STHR<(?DPHR<@MDS >_Ln>_<¿HuC�>B?@H�d7:4O c�d�H]>bSTH ¥ ¸(K=Â¼Z 8�d >BHuC§¦NHRC�>	�L ¦NHu`�HuCDFT?bSTHR<bEQ¹HuEGHR<
<@MD?@]HR< ¦NHRMNÐ²FTC�>@Hu?B`nL�STSIHg<b¦DH4>BHuE f <RÉ ¸bH�uF f HuMD> <Rº H]Ð f STF
��MDHR? f L�? ¦NHuMNÐ f ?@FTC�uF f L�SIHg<;?_L�FX<@A�C§<RÉ�8 º MDCDH f L�?@>RY#Hu>CDA�M§<�S º L�`�A�C§<K�lMD?@>@FT`�HREGHuC�>�PHu`�AJ��M PH f ?§PH� PHR¦NHREGE¶HRC�>RY�A�C�C§H `nL f SIM <&`#?BL�FIEGHRC�>�W�L�W�C§Hu?&¦�º FIC �lA�?BEGL�>@FTA�C§<1HRC
f L�?BL�E PHu>@?_L�C�>4¦NHg< f A�?@>@FTA�C <=¦NHG¦N?BA�FI>@HR<�L�`�H��¨±HRL�ME]A�M f ¦NH f A�FIC�>B<RÉ�¸bH�]F3H]Ð f STF,��M§H HuC f L�?@>@FTH STHR<4?DPHR<@MDS >_Ln>_<?BHuSXLn>@FT`�HREGHuC�> f ?BA"��DHR< ?BHR< f H� >BFI`�HuEGHuC�>;HRC�>@?BHVSIHg<;FTC�>@HR?@`nL�STSTHR<¿¦NH1Å�Í1� A�MD?_<¿Hu>(¦NH � Í�� A�MD?B<RÉ�8 º L�MN>B?@H f L�?@>RY�¦NM�vL�FI> ¦NH4STHuM§?B<bE\L�W�C§F >BM§¦NHR< f STM§<(W�?_L�C§¦DHR<RY�STHR<bE¶Hg<-M§?@Hg<b<@M fDf SuPHuEGHRC�>_L�FT?@Hg<;¦NM ¥ ¸(K4Â¼Z 84d�`�A�C�> L�`�A�FT?b¦DHR<bFICNÌ]HR?->BF >BM§¦NHg<L]A�C <NPH���M§HuC�>@Hg<L��M*º FTS"�vL�M ¦N?BL f ?BHuC ¦N?@H HRC3uA�E f >BH�É�9;SISTHR< L�MD?@A�C�> ¦DA�C�(MDC f A�FX¦D<eEGA�FTC§< FTE f A�?->_L�C�>¦DL�C§< SIHg< L0� M§<->@HREGHuC�>B<RÉ
a L�?LuA�C§<NPH���MDHRC�>gYn¦�º L f ?��HR<L]Hg< f ?BHuEGFIHR?B<3?DPHR<@MDSI>BLn>_<uYnFTS§L fDf L�?_L�FI>L��M§H(S º FIC�>@HR?@`nL�SISTH ?DPHRW�MDSTFIHR? ¦NH=Å�ÍN� A�M§?B< <@A�FI>

SXL²EGHuFTSTSIHRMD?@H\<->@?_Ln>DPHuW�FTH��LQL�¦DA f >BHu?gÉ 9¿ÐDL�EGFIC§A�C§<4E\L�FTC�>BHuC§L�C�>�STHR<�?DPHR<@MDS >_Ln>_<�¦DH¶SXLQ< >B?BL�>DPHuW�FIH !VÌ �=Ì!
3É�a L�?BEGFSTHR<;<->@?_Ln>DPHuW�FIHg<eHuE f STA0�;PHRHR<RY�CDA�M§<¿L�`�A�C§<��vL�F >;`nL�?@FTHu? 
"HRC�>@?BHVÃ�Í1H]> � Í�Í � A�MD?_<uÉN¸bHR< FTC�>@Hu?B`nL�STSIHg<¿¦NH >BHuE f <bCDA�M <<@HuE ¨§SIHRC�>=L fDf ?BA f ?BF]PHR< f A�MD? f L�?_L�E PH]>B?@HR? SIHg<&]A�MD?B¨ Hg< ¦NH&STMDEGF �HR?@H�ÉE!N�L\L�M§<B<-F YDCDA�M§< f A�MD`�A�C§<1uA�C§<->BL�>@HR?1��M§H
f STM§<4SIH¶CDA�E ¨D?BH&EGA0��HuC�¦DH f A�FTC�>B<4HR<->4FTE f A�?@>BL�C�>4H]> f STM§<=SXL f ?DPH�]FX<-FTA�C¼Hg< >1¨ A�CDCDH�É±Ï=A�M§<4?@HRE\L�?���M§A�C§<V¦DH
f STM§<1��MDH1>BA�M§< STHR<V?DPHg<-MDSI>BL�>B< <@A�C�> ?@HRSTL�>@FT`�HRE¶HRC�> f ?@A"��DHg<uÉDd7A�MN>BHQ�lA�FT<RYNSTL\<->@?_Ln>DPHuW�FIH�ÎnÌ Ä�Ì[Æ�Í¶<@HuE ¨§SIH�<@A�?@>@FT?V¦NMSTA�>(¦DH f L�?;S º FTC�]HR?->BF >BM§¦NH&��M�º HuSTSTH=?BHuC#`�A�FIH&¾Á<-H4?BL fDf ?BAJ�� L�C�>¿¦NH uHuSTSIH4A�¨N>BHuC#MDH=L�`�H� MDC²FIC�>@HR?@`nL�SISTHV?DPHuW�M§SIFTHu?;¦DH
Å�Í � A�MD?B<_ÇbE\L�FX< L�M§<B<-F f L�? SIH1CDA�E ¨D?BH1?@Hg< >B?@HRFIC�> ¦NH f A�FTC�>_< MN>@FTSTFT<NPHR<RÉ9¿CGuA�C�uSIM <-FTA�C�Y§CDA�<4<-FTE MDSXLn>BFIA�C§<VC§A�M§<=A�C�>4?DPHu`bPHuSuPH&¦NHRMNÐ�< >B?BL�>DPHuW�FIHg< f A�<B<-FT¨DSTHR< �L"<-MDFT`#?@H�STA�?_<���M*º MDC§H <-MDÌ
f Hu?BCDAn`nL L�M§?BL�PHu>DPH1¦(PH]>BH�]>DPHuH�ÉNÏVA�M < f A�MD`�A�C§<(¦NA�C� f ?BA" PHg¦NHu? <-A�F > f L�?(FTC�>BHu?B`nL�STSIH4?DPHRW�MDSTFIHR?b¦NH�Å�Í1� A�MD?_<bHuC�>@?BH��§LP��M§HbEGHR<@MD?BHb<@A�FI>¿L�¦NA f >@HR?7SXL4<->@?_Ln>DPHuW�FIH(ÎnÌ Ä�Ì[Æ�ÍDÉ�!*L f ?DPH�]FX<@FIA�CO]A�C�]HR?@C L�C�>7SXL4¦§Ln>@H ¦NM¶E\LnÐNFIE MDEzHR<->¿¦DL�C <
STHR< ¦NHuMDÐ uL�<(¦NH # � É Ê � A�M§?B<RÉN¸bA�E f >@H4>@HRC�MQ¦NH1STL ?@HRSTL�>@FTA�C ¾vÊ§É � Ç=YNo7·±«7s �;·±«��±· o3s i#o�¯ qi#¯3«7jvkniQ¬��uqi*�e® qi�ª� qi�knjv¯3i�¯3i�¬��Ii*)+�3¬Á· sgjv·±o m �±i#�«3o7i �3k3qi#�jvsgjv·±o�¯7i # 
*³ "�� ·±«*kns�É 9;C"*§C f A�MD?K]STA�?BH ]HO��§L f FI>@?BH�Y CDA�M <L�STSTA�C§<bL fDf STF,��M§Hu? uHV?DPHg<-M§S >_Ln>b<@MD?;M§CDH f �§A�>@A�E PH]>@?BFTH&]A�CDC#MDH�J�C§A�M§< f ?@HRCDA�C <¿S º HuÐ#HRE f SIH4¦NH=SXL&<@M f HR?@C§An`�L�¦DH> � f H�Z  ¥ Ï � Ë�Ë�Æ�¨ A¡¦NA�C�>bSXL f �§A�>@A�E PH]>@?BFTHVHR<-> f L�?@>@F,]MDSTF �HR?@HREGHuC�>N]A�E f S �Hu>@H¶¾vÂG{w1HuCD»RFIH4H]> L�S É � Ë�Ë�Ë I ^1L�SXL�E\L
H]>=L�SÁÉ � Ë�Ë�Æ�Ç J

?A@CB D§Ê É � Å F :4¦M� M§<->@HuEGHRC�>�<-MD? M§CDH1`�?_L�FTH f �DA�>BA�E PH]>B?@FTH�É
a L�?(MDCDH�PHu>@M§¦DH1L fDf ?BAI�lA�C§¦NFTH�YD^1L�SXL�E\L¶L¶¦(PH]>@HR?@EGFTC PH1SIH�E\L�Ð#FTE M§E �L¶STLG¦DL�>@H7��8=Ì � Ê�Ä�Í�Ë�Ê�ÎDÉ ÆDÉ�9¿CUL fDf STFIÌ��M§L�C�> CDA�< ¦NHRMNÐ"<->@?_Ln>DPHuW�FTHR<RY�SIHg< * W�MD?BHR< f ?DPH� PHR¦NHRC�>BHR<bEGA�C�>@?BHuC�>@��M§H�YD¦DL�C§<(SIHg< ¦NHuMNÐ RL�<RY#CDA�M§<N�vL�FT<@A�C§<(MDC§H

Hu?B?BHuMD?&¦NH\EGA�FIC§< ¦�º M§CH� A�MD? f L�?&?_L fDf A�?@> �LUSTLU`nL�STHuM§?1>@?BA�MD`bPH f L�? ^1L�SXL�E\LQH]>O��MDH\S º A�C f HRMN>O]A�C§<@FT¦(PHR?@HR?]A�EGE¶H=H]Ð#>@?R¹HuEGHuEGHRC�>(`�A�FT<@FIC§HV¦NH=SXL&¦DL�>@HV>�� PHuA�?@F,��MDH�É�ÏVA�M <;`bPHu?BF�*§A�C§< f L�?bS �LO��M§HVSÁº Hu?B?BHuMD?¿?BHuC�>B?@HV¨§FIHRC²¦DL�C <
CDA�>@?BH=FTC�>BHu?B`nL�STSIH1¦�º FIC�uHu?@>@FI>@M§¦DH�¦NH # � É Ê � A�M§?B<RÉ�84H%]H �vL�FI>RYNCDA�M§< f A�M§`�A�C <;Hg< >BFIEGHu? STH4EGA�E¶HRC�> ¦NH�S º HuÐ f SIA�Ì<@FIA�C ¦NH¶STL"<-M f Hu?BCDAn`nL ¥ Ï � Ë�Ë�Æ�¨ A J HuC f ?BHuC§L�C�>4SÁº H]ÐNHuE f STHG¦NH SXL * W�MD?BH ¦NH¶W�L�M���DH²¾vFIC�>BHu?B`�L�SISTHR<4?DPHuW�M§SIFTHu?_<
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