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©]ª¬«�­X®X¯:°N­8±²t ^:\:\ZLTIHF´³CBXV�FHLNI g WNV.µ:Q5D:B�� qkt ³ g � v µZWE�8BimZBEBED�IHB�V�BEDGFHS5¶&\:I`LN\ZL8��BXY"WT�·W�D:B0¸FHBXV.µ:D:Qo¹�^:BRJMLTIR\ZWXFHF`BEIHD]I`BXV�LTUND:QeFHQ5LTD ±Ch D?F`^:Q5F`Q5�8BESe¶NfXUNQe�8BEDºW �kB0FRL-Jc\ZLTQ5DGF.�K¸»µ�Q2V.µ¼mZBESeLND:U½FHL B0Q5FHµ�BEIL-JlF�¸RLºV�S2WT�H�kB���fZW¼SeQ5D:BXWXI t ³ g¿¾ DZY:�»FHµ:B½µ?¶G\ZBEIH\:SoW-D:B�SeBXWE�?QeD:U¼F`µ:B�S2WXIHUNB��kF�\ZL8�`�kQem:S5B�JMI.WNV�FHQ5LTD´LXJ\yLTQ5DGF.��L-JlF`µ:Bn�HWX[]B3V�SoWN�`��LNDiF`µ:Bn�HWX[]B3��Q2Y?B8f�¸»µ:Q5SeB [�WXÀ?Qe[]Q6�EQ5D:U½FHµ:BnYGQ2�kF_W-DZV�B3L-JlBEQ5F`µ:BEIPV�S2WT�H�JMIHLN[ÁF`µ:B�µ?¶G\ZBEIH\:SoW-D:B ±Rj µ:B½µ?¶G\ZBEIH\�S2W-D�BuQo�»Y?BEF`BEIH[]QeD:BXY3m?¶ÂWn�k^:ma�kBEF¢L-JCF`µ:B�\ZLNQ5DGF.�»L-J�FHµ:B�F�¸RLV�S2WT�H�kB���f?DaW-[]BXY ,0ÃEÄ8Ä:98�.>�Å-�`Æ�>@98�_, f�W-DZY]µZWT�RW DG^:[¼mZBEI�L-JcQ5DGFHB0IHBX��FHQ5D�UuF`µ:BELTIHBEF`Q2VEWXSy\�IHLN\ZBEI`FHQeBX� ±�h DFHµ:Qo�Ç\ZWX\ZBEI�¸RB½^Z�kB½S5QeD:BXW-I t ³ g �RJMLNIPÈ �@� LNm:É�B�V�F�I`BXV�LTUND:QeFHQ5LTD ±»Ê B½Q5SeS5^Z��FHI.WXFHB�FHµ�B \ZLNF`BED?F`Q2WXS¬LXJt ³ g �»LNDËW]Y:WXF.WXmZWN��B¼LXJ»ÌXÍTÎNÎ]Q5[�WXUNBX�RLXJPÏEÎNÎ�Y?Q6Ð�BEIHBEDGF»LNm:É�B�V�F.� ±�j µ�B3\:IHLT\yL��kBXYi��¶:��FHBE[�Y?L8B��D:LNF�IHB�¹�^:QeIHB�JMBXW-F`^:IHBÂBEÀ?F`I.WTV�FHQeLND�W-DaYÑ\yB0IkJMLNI`[��¼I`BXV�LNUTD:Q5F`Q5LTDÑLND�Q5[ÒW-UNB��<I`BEU8WXI.Y?BXY�WT�]\yLTQ5DGF.�L-JÓWÔ��\ZWNV�BºL-J�µ:QeUNµ&YGQ5[]BEDa�kQ5LTD�¸»Q5F`µ:LN^�F3BX�kF`Q5[�WXFHQ5D�U·\ZL��kB ±&j µ:BºBEÀ:V�BES5SeBED?FPIHBXV�LTUND:QeFHQeLND&I.WXFHBX�WNV.µ:Q5BE�8B�Y<QeD´WXS5S�FHµ:B�\ZBEIkJMLTIH[]B�Y¼BEÀG\yB0IHQ5[ºBED?F_�¬Q5DaY?Q2VEWXFHB�F`µZW-F t ³ g �»W-I`Bu¸lBES5S � ��^:Q5F`BXY JMLNI¢WN��\ZBXV�F �mZWN��BXY·I`BXV�LNUTD:Q5F`Q5LTD ±
Õ´Ö8×%Ø½ÙZ®-Úc«NÛ�t ^:\:\ZLTIHF��8BXV�F`LNI][�WTV¨µ�Q5D:BX��fKLT\:FHQe[�W-SP�kB0\ZW-I_W-FHQeD:U&µ?¶G\ZBEIH\�S2W-D�B8f¢W-\:\ZBXWXI.W-DaV�BmZWN��BXY·LTm:É�BXV�F»IHB�V�LNUTD:Q5F`Q5LNDÜf?\ZWXFHFHB0IHD´I`BXV�LTUND:QeFHQ5LTD ±

Ý Þ'ß�à'álâäãËåËæ¢àKç0âÒß
t ^:\:\ZLNI`F�³CBXV�FHLNI g WNV.µ:Q5D�BX� q�t ³ gÔv µaW��8BPmyB0BED]IHB�V�BEDGFHS5¶3\�IHLN\ZL��kBXYÂWN�¢W �8BEIH¶3B�Ð�BXV�FHQ5�8B¢[]BEF`µ:LGYJMLNI3UNB0D:BEI.WXSC\:^:IH\ZL��kB�\ZW-F`FHBEI`D�IHB�V�LNUTD:Q5F`Q5LNDéèêÏEë:fcìNí ±´h DGFH^:QeFHQ5�8B0S5¶TfdUNQe�8BED�WÂ�kBEF½L-JP\ZLNQ5DGF.��¸»µ:Q2V.µmyB0S5LND�U·F`L�BEQ5F`µ:BEI¢L-J»F�¸lL�V�S2WT�H��BX��f%W t ³ gî¾ DZY:��F`µ:B3µ?¶G\ZBEIH\�S2W-D�B3S5BXWE�GQ5D:UnFHµ:B3SoW-I`UNBX��Fu\ZL��H�kQem:S5BJMI.WNV�FHQ5LTDÔLXJ¢\ZLNQ5DGF.��LXJ¢FHµ:Bº�HWX[]BnV�S2WT�H��LNDïFHµ:Bn�`W-[]Bº�kQoY?B8f%¸»µ:Q5SeB3[�W-ÀGQ5[ºQê�0Q5D:U3F`µ:B]YGQ2�kF_W-DZV�B¼LXJBEQ5F`µ:BEI»V�S2WN�`�KJMIHLT[²FHµ:BPµ?¶G\ZBEIH\:SoW-D:B ±Cp VEV�LTI.Y?QeD:U F`LÂèêÏEëNí@f?UTQ5�8BED ¾ ÀGBXY]m:^:F»^:D:ðGD:LX¸»D�\:IHLTmZW-m�Q5S5QeF�¶Y?Q2��FHIHQem:^:F`Q5LNDa��fNF`µ:Q2�%µ?¶G\ZBEIH\�S2W-D�BKñÓVEW-SeS5BXY ò¢\:FHQe[�W-S t BE\ZW-I_W-F`Q5D:U�ó¢¶?\ZBEI`\:S2WXD:B q ò t ó v ñ�[]QeD:Q5[nQ5��BX�FHµ:B�IHQo�kðnL-J�[]Q2�`V�S2WT�H��QêJM¶GQ5D:U�D�LNF»LND�S5¶]F`µ:B�BEÀ�W-[]\�S5BX�'Q5DºFHµ:B�FHI_W-QeD:Q5D:U��kBEF»m�^:F¢W-So�kL3FHµ�Bnô �.>Mõ£>@9Nõ�ö��.õ,X�.��7 BEÀ�W-[º\:S5BX�CL-J�FHµ:B�F`BX�kF¢��BEF ±j µ:B¢WXQ5[÷LXJ�FHµ:Qo�¬\ZW-\ZBEICQo�¬FHL�QeS5Se^Z�kF`I.W-F`B»FHµ:Bl\ZLNFHB0D?F`Q2W-S�L-J t ³ g �¬LNDnW�V�LT[]\:^:F`BEIc�?Qo�kQ5LTD \:I`LNm �S5BE[if8F`µ:B�IHBXV�LTUND:QeFHQeLND�L-JlÈ �£� LNm:É�BXV�F.�KJMIHLT[Á�kQeD:UNSeB�Q5[�WXUNBX� ±'j L3FHµ:Qo�Ç\:^�IH\ZL8��B8fZW-DäWN�k\ZBXV�F � mZWN��BXY
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[]BEFHµ�LGYºJMLTI�F`µ:B�IHBXV�LNUND�Q5FHQeLND�L-JKÈ �@� LNm:É�B�V�F.�R¸»µ:QoV¨µ�[�WXð8BX�K^a�kB�L-J t ³ g �RQ2�»Y?B��HV�I`Q5mZBXY ±Ch D�FHµ:BS2WN��FKJMBE¸ ¶8BXW-I_��f8WT�k\ZBXV�F � maWN�kB�YÒI`BXV�LTUND:QeFHQ5LTDn�kF`I.W-F`BEUNQeBX�KµaW��8B»I`BXV�BEQe�8BXYuQeDZV�I`BXWN��Q5D:U�WXFHF`BED?F`Q5LTD<JMI`LN[myLTFHµÂFHµ:B�\a�k¶�V¨µ:LT\:µG¶:��Q2VEWXSCèêÏ0Í?f�ëNí%W-DaY·V�LN[]\:^�FHBEIC�GQ2�kQeLNDËè6ÏNÏ8f�ÏNfdÏ0È:f � f�ÏEÎ:f��GfdÏXÌXí%V�LT[][¼^�D:Q5F`Q5B0� ±p S5F`µ:LN^:UTµ�D:LNF»DZWXFH^:I_W-SeS5¶nFHLNSeBEI.WXD?FCF`L3LGVEV�S5^a�kQ5LTDZ��f�WN��\yB�V�F � mZWN��BXY·I`BXV�LTUND:QeFHQ5LTD��kF`I.WXFHBEUTQ5BX�lW-\:\ZBXWXIFHL�mZB»¸RBESeS � �k^:QeFHBXY�JMLNI'F`µ:B¢�kLTS5^:F`Q5LND3LXJ�IHBXV�LTUND:QeFHQeLND3\:I`LNm:SeBE[��%Q5D3¸»µ:QoV¨µ½UNBELT[]BEFHI`Q2V'[]LGY?B0S2�%L-J�FHµ:B�?QeBE¸RBXY]LTm:É�BXV�F.�»V0W-D�mZB3Y?Q���V�^�S5FEfGQêJ�D:LNF¢Q5[º\yL��H��Q5m:SeB8f8FHLnLNm:F_W-Q5D ±»j LnBE[]\�µZWN��Q5�EB¢FHµ:B�UTBED:BEI_W-S5QeF�¶L-J t ³ g �ÓJMLTI3V�SoWN�`�kQ ¾ VEW-F`Q5LNDïF.WN��ð:��fKF`µ:Bn[]BEFHµ�LGY q��:v Y?L8B�� D:LNF½IHBX¹8^:Q5I`B<JMB�W-FH^�IHB]BEÀGFHI_WNV�F`Q5LTD�LNIY:W-F_W+I`BXY?^ZV�F`Q5LTD%f'WXDZY q	��v VEWXD mZBÂW-\�\:S5QeBXY�Y?QeIHBXV�F`S5¶ÂFHLiQ5[ÒW-UNB��ÓI`BEU8WXI.Y?B�Y WT� \ZLNQ5DGF.� LXJ�WXD�
 �Y?Q5[]B0DZ�kQeLNDZWXS:LNm:É�BXV�F»�k\aWNV�B8f
� /5>���98Ã8> BX�kF`Q5[�WXFHQeD:U�\ZL8��B ±Cj µ:B�µ:QeUNµ�YGQ5[]BEDa�kQ5LTDZW-SeQ5F�¶�L-JcF`µ:B�LNm:É�B�V�F�k\ZWTV�B�[�W-ð8BX�»ò t ó��K�8B0IH¶nB�Ð�BXV�FHQe�8B�YGBXV�Q2��Q5LTD��k^:I�J@WNV�B���f:¸»µ:QeS5B�F`µ:B�IHBXV�LTUND:QeFHQeLNDÂ�kF_W-UNB�Qo�RIHBXY?^aV�BXYFHLºY?BXV�QoY?Q5D:U½LNDÂ¸»µ:Q2V.µÂ�kQ2YGB�L-JlWXDÔò t ó"S5QeBX�RW3UNQe�8BED]\ZLNQeD?F»QeD�LNm:É�BXV�F¢��\ZWNV�B ±j µ:Bl\:IHLT\yL��kBXY3[]BEF`µ:LGYuµaWN�'mZBEBED F`BX�kF`BXY LND3F`µ:B�A»ò h b�Y:W-F_W-mZWT�kBPV�LNDa�kQ2��FHQeD:U�L-JcÌ�ÍNÎNÎ�Qe[�W-UTBX�L-JPÏEÎTÎ¼LNm:É�BXV�F.� ± ó�WXSêJ�L-JlFHµ:B�Qe[�W-UTBX�R¸RBEI`B�^Z�kBXYÂWN�»FHI_W-Q5D�Q5D:UnBEÀ�W-[]\:SeBX��fGFHµ:B½IHBE[ÒW-Q5D�Q5D:U½µZW-S6JlWN�FHBX��F3Q5[�WXUNBX� ±ÔÊ B´YGQ2�HV0W-I.YGBXY&V�LNSeLNI3Q5DGJMLNIH[ÒW-FHQeLND&WXDZY�FHBX��FHBXY�F`µ:B�[]BEFHµ�LGYÔLND FHµ:B�IHB0[�W-QeD:Q5D:UQ5[�WXUNBX�»V�LTIHI`^:\:FHB�YÒmG¶���¶?DGFHµ:B0FHQ2V0W-S5Se¶¼UTBED:BEI_W-F`BXY]D:LNQo�kB8f:m:QoWN��fdWXDZY·LGVEV�S5^Z��Q5LNDa� ±lj µ:B I`BE[�W-I`ðTW-m:SeBIHBXV�LTUND:QeFHQeLND�I.WXFHBX�»WTV¨µ:QeBE�8BXY3Q5D�WXS5S�FHµ:B�\ZBEIkJMLTIH[]B�Y<BEÀG\ZBEIHQe[]BEDGF.�¬QeDZY?QoVEW-F`B�FHµZWXF t ³ g �lW-IHB�¸lBES5S ��k^:QeFHBXY�JMLNICWT�k\ZBXV�F � mZWT�kBXY I`BXV�LTUND:QeFHQ5LTD ± ACLN[]\aW-IHQo�kLTDZ�¬¸»Q5F`µ LTFHµ:BEIc\ZWXFHFHB0IHD I`BXV�LTUND:QeFHQ5LTD []B0FHµ:LGY:��fS5Q5ð8Bn\ZBEI.V�BE\:FHI`LNDZ��f'��µ:LX¸ F`µZW-F½FHµ:B]\�IHLN\ZL��kBXY�[]BEF`µ:LGYÔQo�ÓJ@W-I½[]LNI`B3IHLTm:^Z�kF3QeD�FHµ�B]\:IHB��kBEDZV�B¼LXJD:LNQo�kB ±j µ:Bi\ZWX\ZBEI´Qo�ÒLTIHU�W-D:Qe�EBXY�WN�¼JMLNSeS5LX¸¢� ± h D t BXV�FHQeLND�Í�¸RBËIHB0�?QeBE¸ÁFHµ:BimZWT�kQoVäJ@WTV�F.�]L-J�FHµ:BFHµ:BELTIH¶ L-J t ³ g�±Rt B�V�FHQeLND�ÈïY?Q2�`V�^Z�H��BX�¼F`µ:BiQ5[]\�S5BE[nB�DGF.WXFHQeLND�LXJ t ³ g �¼WTY?LN\�FHBXY�FHµ:I`LN^:UTµ:LN^�FFHµ:Qo�Ò\aW-\ZBEIÂW-DZY�Y?BX�`V�IHQemZBX�¼FHµ�Bi[�W-QeDÑJMBXW-F`^:IHBX�nL-J3F`µ:Bi\:I`LN\ZL8��BXY IHB�V�LNUTD:Q5F`Q5LND �k¶��kF`BE[ ± j µ:BLNm:F_W-Q5D�BXY·BEÀG\ZBEIHQe[]BEDGF.WXSyI`BX�k^�S5F.�¢W-I`B QeS5S5^a�kFHI_W-F`BXY]Q5D t BXV�F`Q5LTD � ±»� QeDZW-SeS5¶8f t B�V�FHQeLNDÂì¼��^:[][�WXIHQe�EBX�FHµ:B½V�LTDZV�S5^a�kQ5LTDZ�»FHµZWXF¢VEW-DÂmyB½Y?I_WE¸»D·JMIHLT[²FHµ�Bu\�IHBX��BED?F`BXY¼I`BX�kBXWXI.V.µ ±
� ������â¼á��uàCç-æ���� â�����á��iç��! 
h DiF`µ:Q2� t BXV�F`Q5LNDÂ¸RB½IHBXVEWXS5ScFHµ:B3maWN�kQoV D:LNF`Q5LTDZ��L-JlF`µ:B3FHµ:B0LNIH¶ÂL-J t ³ g �½èêÏ0ë:fdìNí ±�Ê Bn�kF_W-IHFP¸»Q5FHµFHµ:B��kQ5[º\:S5BPVEWN��B�L-JCSeQ5D:BXWXIHSe¶]��BE\ZW-I_W-m:SeB3��BEF.� ±Cj µ:BED´¸lB½Y?B ¾ D:B�F`µ:B½V�LNDZV�BE\:F»L-JK�k^:\:\ZLTIHF��8BXV�FHLNI_�W-DZYËY?BXWXS'¸»Q5F`µiFHµ:B3[]LTIHB�UNB0D:BEI.WXS'D:LTD � ��BE\ZWXI.W-m�S5BºVEWN��B ± � Q5DZWXS5S5¶�fy¸lB S5Qo�kF�F`µ:B [ÒW-Q5DÂ\:IHLT\ZBEIHF`Q5BX�L-J t ³ g � ±Rt Q5DZV�BP¸RB�µZWE�8B�LTD:S5¶n^Z��BXY]S5Q5D�BXW-I t ³ g �K¸lB�Y?L3D:LTF�V�L-�8B0IKF`µ:B�UTBED:BEI_W-S5Qe�XW-F`Q5LTD]L-J�FHµ:BFHµ:BELTIH¶]F`L¼F`µ:B½VEWN��B�L-JCD:LTD:S5QeD:BXWXI¢�kBE\ZWXI.WXFHQ5D�U]��^:IkJ@WTV�BX� ±
"$#&% ')(+*-,/.10�243�56(7098:06*-,/;=<?>�@+(A568B(�2C0�;=5
h Di¸»µaW-F�JMLNSeS5LX¸¢��¸RB�WN�`�k^:[]B½¸RBnWXIHB3UNQe�8BEDiWº�kBEF�D L-Jl\ZLNQeD?F_�+EGF9H hJI�K ¸»Q5F`µML�N�ÏPO.ÍQOSRSRSR�O/
 ±
T WTV¨µ�\ZLNQeD?FUEGF�mZBES5LTD:U8�»FHL3BEQeFHµ:B0IKLXJ'F�¸lLnV�S2WT�H�kB��»W-DZY]FHµG^Z�RQo�KUNQe�8BED�W SoW-mZBESGVWFXHZY\[ Ï]OEÏP^ ±Cj µ:BUNL8WXSCQ2��F`L]BX�kF_W-m:SeQ2��µ´FHµ�B3BX¹�^aW-FHQeLNDiLXJ»Wnµ?¶G\ZBEIH\:SoW-D:B½FHµZWXF�Y?Qe�?QoY?BX�+DÑSeBXWE�?QeD:U]WXS5ScFHµ:B3\ZLTQ5DGF.��LXJFHµ:Bº�HWX[]B3V�SoWN�`�ÓLTDÔF`µ:Bn�HWX[]B3��Q2Y?B3¸»µ�Q5S5B3[ÒW-ÀGQ5[]Q6�EQeD:U3FHµ:BnYGQ2�kF_W-DZV�B3myB0Fk¸lBEBEDiF`µ:B3F�¸RL�V�SoWN�`�kBX�W-DZY�FHµ:B�µG¶?\ZBEI`\:S2WXD:B ±Cj L¼F`µ:Q2�R\:^�IH\ZL8��B ¸RB�D:B0BXY��kLN[ºB�\:IHB0S5Q5[ºQ5DZWXIH¶3YGB ¾ D:QeFHQ5LTDZ� ±
_3�a`l7:/5>@/2987ZbX±Cj µ:B3��BEF+D�Qo� 46/27y�`*8�.4 ô ,X�£Ä�*8�H*8ö�45� QêJ�FHµ:BEI`B�BEÀGQ2��F Ø H hJI�K W-DZY � H hJI �k^ZV.µ�FHµZWXF

VcF qMØed EGF�f ��v�g ÏPO q Ï v
JMLNI=LhN ÏPO.ÍQOSRSRSR�O/
 ±

Í



j µ:B�\ZWXQ5I q�Ø O ��v Y?B ¾ D�BX�»W<µG¶G\yB0IH\:SoW-D:B�L-J�BX¹8^ZW-F`Q5LTD
Ø d E�f � NéÎ

DZW-[]B�Y ,X�£Ä�*8�H*N>@/27 � � ô Äy�¨� ÄZ46*87Z��q ��BEB � Q5UN^�IHB]Ï q��:vHv_±�h JC¸lB3Y?B0D:LNF`B ¸»Q5F`µ�� FHµ:B½D:LNI`[ LXJ Ø fZFHµ:B�kQ5UTD:BXYÂY?Q2��F.W-DaV�B��PF%L-JlW3\ZLNQ5DGFUEGFdJMIHLT[²FHµ�B ��BE\ZWXI.W-F`Q5D:UnµG¶?\ZBEI`\:S2WXD:B q�Ø O ��v Qo�RUNQe�8BED]mG¶
� F N Øed EGF�f �

� O q Í v
¸»Q5FHµ��"D:LTIH[²LXJ Ø´± ACLT[¼m�Q5D:QeD:U QeD:BX¹8^ZW-SeQ5F�¶ q Ï v WXDZY·BX¹8^ZWXFHQ5LTD q Í v f?JMLNIPW-SeS�� F H D�¸lBuµaW��8B

VcF	�PF g Ï� R q È v
j µ:BEIHB�JMLNIHB�f?Ï�
���Q2�dF`µ:BCS5LX¸RBEI�mZLN^:DZY�LND½FHµ:BlY?Qo�kF.WXDZV�B'mZBEF�¸lBEBED�FHµ:BC\ZLNQeD?F_�-EGFGW-DZY�FHµ:B��kBE\ZWXI.WXFHQ5D�Uµ?¶G\ZBEIH\:SoW-D:B qMØ O ��v.±

(a) (b)

� Q5UT^:IHBÂÏ
� t BE\ZWXI.WXFHQ5D�U·µG¶G\yB0IH\:SoW-D:B q �av W-DaY
ò t ó q ��v_±¼j µ�B]Y:WT�kµ:B�Y+SeQ5D:BX�¢Q5D q	��v Q2Y?B0D?F`QêJM¶�FHµ:B[�W-I`UNQ5D ±
Ê BKD�L-¸&D:B0BXYuF`L�BX��F.WXm:S5Qo�kµ3W¢LND:B � FHL � LTD:B¢V�LTIHIHB��k\ZLNDZYGBEDZV�BlmyB0Fk¸lBEBED��kBE\ZWXI.WXFHQ5D�U�µ?¶G\ZBEIH\�S2W-D�BX�W-DZY�FHµ:BEQeI»\ZW-I_W-[]B0FHIHQoVÇI`BE\:I`BX�kBEDGF.WXFHQeLND ±

_3�a`l7:/5>@/2987��8± ¡�Qe�8BEDËW��kBE\aW-I.WXFHQeD:U´µG¶?\ZBEI`\:S2WXD:B q�Ø O ��v JMLNI�FHµ:BnS5QeD:BXWXIHS5¶Â��BE\ZW-I_W-m:SeB]��BEF�Dlf%FHµ:BÆ.*87:987:/2Æ.*N4¢�¨�@Ä��¨�H,X��7G>£*N>@/2987 L-JPFHµ�B��kBE\aW-I.WXFHQeD:UÔµG¶G\yB0IH\:SoW-D:B]Qo�uLTm:F.WXQ5D:BXY�mG¶ÔI`BX�HV0W-S5QeD:U´F`µ:B]\ZWXQ5Iq�Ø O ��v QeD?F`L]FHµ:B3\aW-Q5I qMØ�� O ���6v Q5DË�k^aV¨µËW]¸»WE¶ÂFHµZWXFuF`µ:BºY?Q2��F.W-DaV�B3L-J=FHµ:BnV�SeL8��BX�kF�\ZLTQ5DGFEfc�HWE¶ME��0fBX¹�^aW-S2��Ï�
�� �M±
j µ:IHLT^:UNµiF`µ:Q2�»Y?B ¾ D:Q5F`Q5LTD·¸lB�µZWE�8B�FHµZWXF

[]QeD�������� YWVWF qMØ � d EGF�f � � v ^7N ÏPR
ACLNDZ��BX¹�^�BED?F`S5¶8f:JMLNIPW]��BE\ZW-I_W-F`Q5D:U�µG¶?\ZBEI`\:S2WXD:B�Q5DiFHµ�B3VEWXD:LND:QoVEW-ScIHB0\:IHBX��BEDGF.W-F`Q5LTD%fyF`µ:B mZLT^:DZY´Q5DQ5D:BX¹8^ZWXS5Q5F�¶ q È v Q2��FHQ5UTµ?F ±´h DË¸»µZW-F JMLTS5SeL-¸¢��¸RBn¸»Q5SeSRWT�H��^:[]BnFHµZWXF3W´��BE\ZWXI.W-F`Q5D:UiµG¶G\yB0IH\:SoW-D:BnQ2�W-S5¸=WE¶:�»UNQe�8BEDiWnVEW-D�LND:QoVEW-S'I`BE\:I`BX�kBEDGF.WXFHQeLNDÂW-DZY´F`µ?^a�Ç¸»I`Q5FHB q�Ø O ��v QeDZ�kF`BXWNY�L-J q�Ø � O � � v_±»Ê B�W-IHBD:LX¸"Q5DÂW3\yL��kQeFHQ5LTD�FHLºY?B ¾ D:B�F`µ:B�D:LNF`Q5LNDÂL-Jlò t ó ±
_3�a`l7:/5>@/2987��N± ¡¢Q5�8B0DËWÒSeQ5D:B�W-IHSe¶i��BE\ZW-I_W-m:SeB]��BEF�Dlf%FHµ:B 9�ÄZ>@/213*N4¬,X�£Ä�*8�H*N>@/27 � � ô Äy�¨� ÄZ46*87Z� Qo��FHµ:B�kBE\ZWXI.WXFHQ5D�U¼µG¶?\ZBEI`\:S2WXD:B�JMLNI¢¸»µ:Q2V.µ]F`µ:B½Y?Q2��F.W-DaV�B�L-JCF`µ:B½V�S5L��kBX��F»\yLTQ5DGF»L-JUDïQ2�R[�WXÀ?Qe[3^:[ ±

È



t QeDZV�B3FHµ�B]Y?Qo�kF_W-DZV�BnL-J=FHµ:BºV�SeL8�kB��kF�\ZLNQ5DGF�BX¹8^ZW-So�<Ï�
���f'FHµ:B�ò t ó�VEWXD�mZB¼I`BEU8WXI.Y?BXYïWN��FHµ:B�kLNSe^:FHQeLNDÂL-J�FHµ:B�\:I`LNm:SeBE[²L-J�[�W-ÀGQ5[]Q6�EQ6D:UnÏ�
�� �k^:m:É�B�V�F»FHLnFHµ:B½V�LTDZ�kF`I.WXQ5DGF q Ï v f:LNI
� IHLTm:S5B0[����g QeD:Q5[]Qe�EB � � Ø dEØ��^:m:É�BXV�FlFHL VWF qMØed EGF f ��v9g ÏNf L6N ÏPO.ÍQOSRSRSR�O/


� LTFHB�FHµZWXF]FHµ�B´\ZWXI.W-[ºBEFHBEI � BEDGFHB0I.� Q5D FHµ:BäV�LNDa�kFHI_W-QeD?F_�¼m:^:FnD:LNFºQ5DÑF`µ:B]JM^:DZV�F`Q5LTDÑFHLïmyB[]Q5D:Qe[]Q6�EBXY ±Üj µ:B½¹�^ZWXD?F`Q5F�¶ºÍ 
���f:FHµ�BuSeLX¸RBEIlmyLT^:DZY�L-JCF`µ:B�[]QeD:Q5[3^:[�Y?Q2��F.WXDZV�B�mZBEF�¸RBEBEDº\yLTQ5DGF.�L-JlY?Q6Ð�BEIHBEDGF»V�S2WN�`�kBX��f:Q2�RDZWX[]BXY 13*8� � /27?± ó�B0DZV�B8fGFHµ:B3ò t ó VEW-DÂWXS2�kLnmZB½�kBEBEDÂWT�ÇF`µ:B½�kBE\ZWXI.WXFHQ5D�Uµ?¶G\ZBEIH\:SoW-D:B3¸»µ�Q2V.µi[�W-ÀGQ5[]Q6�EB0�RFHµ�B3[�W-I`UNQ5D q ��BEB � Q5UT^:IHB�Ï q	��vHv_± � IHLT[$F`µ:Bn¹�^aW-DGFHQ5F_W-F`Q5�8B �GQ5B0¸ �\yLTQ5DGFEf'F`µ:B¼[ÒW-IHUTQ5DïVEW-DïmyBºFHµ:LT^:UNµGF LXJPWN� W�[]BXWT�k^:I`B¼LXJ¢FHµ:BºY?Q �ÒV�^:SeF�¶´L-J¢F`µ:Bn\:IHLTm:S5BE[ q FHµ:B�k[�WXS5S5B0I»FHµ:B½[�W-I`UNQ5DÂFHµ:B½[]LNI`B½Y?Q �ÒV�^:SeF»FHµ:B½\:IHLTm:S5BE[ v.±RÊ B3D:LX¸ �kF`^ZY?¶ÂFHµ:B½\:IHLT\yB0IHFHQeBX��LXJCFHµ:B�kLNSe^:FHQeLNDÂL-J�FHµ:B � IHLTm:S5BE[���� ±
"$# " 	�
+(7(���8 *�
U5�� *���8B3
� I`LNm:SeBE[�����Q2�»^Z�k^aW-S5Se¶i��LNS5�8B�Y·mG¶·[ºBXW-DZ�»L-JlF`µ:B3V�SoWN�`�kQ2V0W-Sc[]BEFHµ�LGY·L-JÇb%W-UTI.W-D�UNBn[¼^:SeFHQe\:S5QeB�I_� ±h DnLNI_Y?BEICFHL�^:DaY?BEI.��F.WXDZY¼FHµ�B�V�LTDZV�BE\�F'L-J���^:\:\ZLNI`FR�8BXV�F`LNI_�¬Q5FCQ2�cD:BXV�BX�`�HWXIH¶3FHL�UTL m:I`Q5B��Z¶½FHµ:I`LN^:UTµFHµ:Qo�R[]BEFHµ�LGY ±C� LNI»[]LTIHB�Y?B0F.W-QeS2�»WXDZY´W F`µ:LNI`LN^:UTµiIHBE�GQ5BE¸�LXJCFHµ�Bu[ºBEFHµ:LGYº�kBEBºè ÍXí ±h J'¸lB½Y?BED:LTFHB�¸»Q5F`µ��� N q � � O�� � OSRSRSRSO���� v FHµ:B4
(D:LND:D�BEU8WXFHQ5�8B½b%WXUNI.WXD:UNBn[n^:S5F`Q5\:SeQêB0I.�CWN�`�kL �V�Q2WXFHBXY�¸»Q5FHµ�F`µ:B3V�LTDZ�kF`I.WXQ5DGF.� q Ï v fyF`µ:B3��LNSe^:FHQeLND´F`L � I`LNm:SeBE[����]Qo�ÇB�¹�^:Qe�TW-S5B0D?FlFHLºY?BEFHB0IH[]QeD:Q5D:UFHµ:B ,0*8�8�?45�¢Ä�98/27?> LXJ'F`µ:B�JM^:DZV�F`Q5LND

� N ÏÍ ØedEØ [ �� ���! � F YWVcF qMØed EGF�f ��v [ÑÏ]^�R q � v
¸»Q5FHµÂb N b q�Ø fZm%f"�� v_±Rp FRF`µ:B½�HWNY�Y?S5B�\ZLNQeD?F0f � µZWT��W []QeD:Q5[n^:["JMLNI Ø N�#Ø WXDZY � N # � WXDZY´W[�W-ÀGQ5[n^:[ JMLTI��� N #� �CfZW-DaY·FHµG^Z�R¸lB V0W-D�¸»IHQeFHB

$ �
$ � N �� �%�& VcF'�GFGN�Î O q ì v
$ �
$ Ø N Ø [ �� ���! � F VWF�EGF NéÎ q ë v

¸»Q5FHµ $ �
$ Ø N q $ �$ � � O

$ �
$ � � OSRSRSR O

$ �
$ �(� v R

t ^:mZ��FHQ5F`^:FHQeD:U�BX¹8^ZW-F`Q5LNDa� q ì v WXDZY q ë v Q5DGFHL�F`µ:B»IHQeUNµGF'µZW-DaY¼��Q2Y?B»LXJ q � v f8¸RB=�kBEB»F`µZW-F � IHLTm:S5B0[)���IHBXY?^aV�BX�RFHLnFHµ�Bu[ÒW-ÀGQ5[]Q6�XWXFHQ5LTD¼LXJ'F`µ:B�JM^:DZV�F`Q5LTD
* q � � v N �� �%�& �GFB[

ÏÍ ���,+ -.�& �GF'� � VWF V � EGF d E � O q Ì v
�k^:m:É�BXV�F�F`L]FHµ:B�V�LNDa�kFHI_W-QeD?F q ì v ¸»QeFHµ/�� g Î q Q5D´¸»µaW-F�JMLTS5S5LX¸¢���� g Î<[ºBXW-DZ�0�GF g Î<JMLNI�B0�8BEIH¶V�LN[]\ZLTD:BEDGF1� F LXJ½W-DG¶��8BXV�F`LNI1�� v.± j µ:Qo� D:BE¸²\:I`LNm:SeBE[ Qo�3VEW-SeS5BXY �8ÃG*N4'Ä��H98ö�45��1 W-DZY VEW-D myBJMLNIH[n^:SoW-FHB�Y]WN�

�



� IHLTm:S5B0[����g WXÀ?Qe[]Q5�EB [ �� � ����� � � f�� �GF��^:m:É�BXV�FlFHL � VcF'�GFGN�Î
� � g Î?f

¸»µ:BEIHB�mZLNF`µi��^:[��»W-I`B�JMLNI=LhN ÏPO.ÍQOSRSRSR�O/
ÔfZWXDZY��²Q2�»WXDM

	 
$[�WXFHI`Q5Àº�k^ZV.µ�FHµZWXF
��F � N VWF�V � EGF d E � R q � v

p �KJMLNI¢FHµ:B�\ZWXQ5I q #Ø O # ��v f?JMI`LN[²B�¹�^ZWXFHQeLND q ë v QeFKJMLNSeS5LX¸¢�»FHµZWXF
#Ø N �� �%�& #�GF�VWFaEGF O

¸»µ:Q5SeB # � VEW-D�mZB»Y?B0FHBEI`[]Q5D:B�Y=JMI`LN[ #� �CfT�kLNSe^:FHQeLND�L-JaFHµ:BlY?^ZWXS?\�IHLNm�S5BE[if0W-DZY�JMIHLT["FHµ:B���
^�µ:D �@j ^ZV.ð8BEIV�LNDZYGQ5FHQeLNDZ�
#�GF��CVcF q #Øed EGF�f # ��v [�Ï���N Î O LhN ÏPO_Í OSRSR�RSO/
 R q���v

� LNF`B¼F`µZW-F�FHµ�B3LND:Se¶ #�GFKF`µZW-F½VEWXDÔmZBnD:LND��EBEIHLºQ5DËBX¹�^aW-FHQeLND q���v W-I`B¼F`µ:L8��B<JMLTI�¸»µ:Q2V.µiFHµ�B]V�LTD ��kFHI_W-QeD?F_� q Ï v WXIHBP�HWXFHQ2� ¾ BXY ¸»QeFHµ3FHµ�B»BX¹�^aW-S5QeF�¶ ��Q5UTD ±'j µ:Qo�'µZWN�CW-D3Qe[]\ZLNI`F.W-DGFCV�LTDZ�kB�¹�^:B0DZV�B ±'t QeDZV�B[]L8��F»L-J�FHµ:B #�GF'WXIHB�^Z�k^aW-S5Se¶]DG^:S5S@f?FHµ�Bu�8B�V�FHLTI #Ø Q2�»W3S5QeD:BXW-I=V�LN[nm:QeDZW-F`Q5LNDºL-J�W<I`BES2WXFHQ5�8B0S5¶n�k[ÒW-S5S\yB0I.V�BEDGF.WXUNB¢L-JcF`µ:B�\ZLTQ5DGF.�6EGF ±�j µ:BX�kB¢\ZLNQeD?F_�RW-I`B�F`BEIH[ºBXY ,0ÃEÄ8Ä�98�¨>�Å-�`Æ�>@98�_, mZBXVEW-^a�kB�F`µ:BE¶3WXIHB¢FHµ:BV�S5L��kBX��F»\yLTQ5DGF.�RJMIHLT[²FHµ:B3ò t ó W-DaY·FHµ�BuLTD:S5¶º\yLTQ5DGF.�»L-J�D&D:BEBXYGBXY¼FHLºY?BEF`BEIH[ºQ5D:B¢FHµ:B3ò t ó q ��BEB� Q5UT^:IHBnÏ q ��v`v.±¡¢Q5�8BEDäW]�k^�\:\ZLNIHF��8BXV�FHLNI$E � fdFHµ�B3\ZW-I_W-[]BEF`BEI # � VEWXDimyB3LTm:F.WXQ5D:B�Y·JMIHLN[�FHµ:BnV�LNIHI`BX�k\ZLTDZY?Q5D�U
��
^:µ:D �@j ^ZV¨ð8B0I�V�LTDZY?QeFHQ5LTDÂWN� # � N V � [ #Øed E � R q ÏEÎ v
j µ:B�\�IHLNm�S5BE[²LXJCV�S2WN�`�kQ6JM¶?QeD:U3W D:B0¸"Y:WXF.W3\ZLNQ5DGFUEiQ2�RD�L-¸ �kQe[]\:Se¶3�kLTS5�8BXY]mG¶¼SeL8LNðGQ5D:UnWXF»FHµ:B�kQ5UTD´LXJ

#Øed E f # � R
j µ:BEIHB�JMLNIHB�f:FHµ:B���^:\:\ZLNI`F��8BXV�F`LNI_�RV�LTDZY?BEDZ��B½W-S5S�FHµ:B�QeD?JMLNI`[�W-F`Q5LNDÒV�LNDGF.WXQ5D:BXY]QeD]FHµ:B�F`I.W-QeD:Q5D�Un�kBEF
D&¸»µ:Q2V.µ]Q2�RD�BEBXY?BXY]F`LnV�S2WT�H�kQ6JM¶]D:BE¸ Y:WXF.W3\yLTQ5DGF.� ±
"$#�� ��,/;=56098-2 @ ; ��;��]3�56(7098:0���2C5)�X0 3 5
h J¢F`µ:Bº�kBEFAD�Q2��D:LTF S5QeD:BXWXIHS5¶Ë��BE\ZWXI.W-m�S5BnLNI LTD:B���Q5[]\:Se¶´QeUND:LTIHBX��¸»µ:BEFHµ�BEI�LNI D�LNF F`µ:Bº�kBEF D�Q2�S5Q5D�BXW-I`S5¶º�kBE\ZWXI.WXm:S5B8f:F`µ:B�\:IHLTm:S5B0[²L-J��kBXWXI.V.µ:Q5D�U JMLNIPW-Diò t ó"Q2�R[]BXWXD:Q5D�UNS5B��H� q FHµ:B0IHB�[�WE¶3mZB D:L�kBE\ZWXI.WXFHQ5D�U�µG¶?\ZBEI`\:S2WXD:BCFHLP�kF_W-IHFc¸»Q5F`µ v.±c� LNI`FH^:DaW-FHB0S5¶8fXFHµ:BC\:I`BE�GQ5LN^a�%W-DZWXS5¶��kQ2�%V0W-D mZBCUNB0D:BEI.WXS5Qe�EBXYm?¶]QeD?F`IHLGY?^aV�Q5D:U 
(D:LTD:D:BEU�W-FHQe�8B��NWXIHQoW-m:SeBX�����N q � � O�� � OSR�RSR O�� � v �k^ZV.µ�FHµZWXF

VWF q�Ø d EGF�f ��v9g ÏU[ � F O L N ÏPO.ÍQOSRSRSRSO 
 R q ÏNÏ v
j µ:B3\:^:I`\yL��kBnL-JlFHµ�B �TW-I`Q2W-m�S5BX�!� F'Qo��FHL�WXS5SeL-¸�JMLNI�W��k[ÒW-S5S%DG^:[nmZBEI»L-Jl[]Qo�HV�SoWN�H��Q ¾ B�YÒ\ZLTQ5DGF.� ±�h JFHµ:B�\ZLTQ5DGFUEGF%�HWXFHQo� ¾ BX�RQeD:BX¹8^ZW-SeQ5F�¶ q Ï v f?FHµ�BED"� F�Q2�KDG^:SeS%W-DaY q ÏNÏ v IHBXY?^aV�BX�KF`L q Ï v.±Ch DZ��FHBXWTYdf:QêJÜFHµ:B\yLTQ5DGF�EGFÜY?L8BX�KD�LNF¢�HWXFHQo� JM¶3Q5D�BX¹�^aW-S5QeF�¶ q Ï v fGFHµ:B�B0À?F`I.W-F`BEIH[1[!� FdQo�RWNY�Y?BXY¼F`L FHµ�B�IHQeUNµGFKµaW-DZY��kQoY?BL-J q Ï v FHL3LTm:F.WXQ5D�Q5D�BX¹�^aW-S5QeF�¶ q ÏNÏ v.±lj µ:B�UTBED:BEI_W-S5Qe�EBXY·ò t ó�Q2�RFHµ�BED�IHBEU�W-I.YGBXY�WN�RFHµ�B ��LNSe^:FHQeLND�FHL

ì



� IHLTm:S5B0[����g QeD:Q5[]Qe�EB �� Ø dEØ f�� � � F��^:m:É�BXV�FlFHL VWF qMØed EGF f ��v9g ÏU[ � F L N ÏPO_Í OSRSR�RSO/

� � g Î ±

j µ:B�\:^:IH\ZL��kB´LXJ�FHµ�B]BEÀGFHI.WXFHBEI`[ � � � F�f'¸»µ�BEIHB�FHµ�B´��^:[ Qo�uJMLNI L�N ÏPO.ÍQOSRSRSR�O/
ÔfCQ2� F`Lið8BEBE\^:DZY?BEInV�LNDGFHIHLTSRF`µ:B]DG^:[¼mZBEIPL-JP[]Q2�`V�S2WT�H�kQ ¾ BXY´\ZLNQeD?F_� ±Ë� LTFHBnFHµZWXF3FHµ:Qo�uFHB0IH[ S5BXWTY:�uF`LËW·[]LTIHBIHLNm�^Z�kFP�kLTS5^:F`Q5LNDÜf?Q5DºFHµ:B½�kF_W-F`Q2�kF`Q2VEWXS%��BEDZ�kB�f?FHµaW-D�FHµ:BPQ5DGFH^:QeFHQ5�8B0S5¶�[]LNI`B�WX\:\ZBXW-SeQ5D:UnFHB0IH[�� � � �F ±h DÂLNF`µ:BEI¢¸RLNI_Y:��fZFHµ�B FHB0IH[�� � � F'[ÒW-ð8BX�CFHµ:Bnò t ó SeBX�H�¢�kB0DZ�kQeFHQ5�8BPFHL]F`µ:B�\:IHBX��BEDZV�B�LXJRLT^:FHSeQ5BEI_�Q5D]F`µ:B�F`I.WXQ5D:QeD:U3��BEF ±�j µ:B�\ZWXI.W-[ºBEFHBEI�� VEWXD¼mZB�I`BEU8WXI.Y?BXYºWN�RW�IHBEUT^:S2WXIHQe�XW-F`Q5LNDº\ZW-I_W-[]BEF`BEI ±cj µ:Bò t óÑFHBEDZY��¬FHL�[ÒW-ÀGQ5[]Q6�EBcFHµ:B»[ºQ5D:Qe[3^:[�Y?Q2��F.WXDZV�B�Ï 
��
JMLTIC�k[�WXS5S��3fTW-DZY [ºQ5D:Qe[]Q6�EB¬F`µ:B»DG^:[¼mZBEIL-Jl[]Q2�`V�S2WT�H��Q ¾ BXY]\ZLNQeD?F_�=JMLTI�S2WXIHUTB�� ±¢� LNI¢Q5DGFHBEI`[]BXY?QoW-FHBP�NWXS5^:B��ÇLXJ	� FHµ�B3�kLTS5^:F`Q5LTDiL-Jl\:IHLTm:S5B0[
�
��FHI_WNY?BX�RB0IHIHLTI.�'JMLNI¢WuSoW-I`UNBEI»[�WXIHUTQ5D ±�j µ:B�mZBEµZWE�GQ5LNIlL-J�FHµ:B½ò t ó"WN�»W�JM^:DZV�F`Q5LNDºL-J��"¸»Q5SeSZmyB�kFH^aY?Q5BXY]QeD´YGBEF.WXQ5S%Q5D�F`µ:B�D:BEÀGF»�kB�V�FHQeLND ±h D3WXDZW-SeLNUN¶3¸»QeFHµ½¸»µZW-FC¸»WT�'Y?LTD:BRJMLNI'F`µ:B¢�kB0\ZW-I_W-m:SeB¢VEWN��B8f � IHLTm:S5BE[ ���nVEW-D3mZB»FHI_W-DZ�£JMLNI`[]BXYQ5DGFHL3FHµ�B �8ÃG*N4

� IHLTm:S5B0[����g WXÀ?Qe[]Q5�EB [ �� � � � � � � f � � F��^:m:É�BXV�FlFHL � V F � F N�ÎÎ
� �GF����3f LhN Ï]O.Í OSR�RSRSO/

¸»Q5FHµ �(FHµ:Bº�HWX[]B�
 	 
 [�W-F`IHQ5ÀÂL-J=FHµ:Bº�kBE\aW-I.WXm:S5BºVEWT�kB ±º� LNF`B¼F`µZW-F½FHµ:BºY?Q5[ºBEDZ�kQeLNDÂL-J ���Q2��UTQ5�8BEDÂm?¶�FHµ�Bn�kQ5�0B L-JlF`µ:B F`I.W-QeD:Q5D�U��kBEF0fd¸»µ:QeS5B F`µ:B3YGQ5[]BEDa�kQ5LTD�L-JlFHµ:B3QeD:\:^:FP�k\aWNV�B3UTQ5�8BX�»FHµ:BI.W-D�ðiL-J�� ±n� IHLN[�FHµ:BnV�LNDZ��FHI.WXQ5DGF.��L-J � IHLNm�S5BE[ �
�iQ5F¢JMLNS5SeLX¸¢�ÓF`µZW-F�Q6J	��Q2����^ ��V�Q5BEDGFHSe¶]S2WXIHUNBW-DZY�FHµ:B½�kB0F+D&S5Q5D�BXW-I`S5¶n�kB0\ZW-I_W-m:SeB8f � IHLNm�S5BE[����´I`BXY?^ZV�B��KFHL ��� ±p �KJMLTI»FHµ:B�\ZWXQ5I q #Ø O # �.v f:QeF»Q2�RBXWT�k¶]F`L ¾ DaY

#Ø N �� �%�& #�GF�VWFaEGF O

¸»µ:Q5SeB # � VEWXDiWXU8W-QeDimZB3Y?BEF`BEIH[ºQ5D:BXY JMIHLT[ #� �Kf��kLTS5^:F`Q5LTD´L-J�FHµ:B�Y?^ZW-Sc\:I`LNm:SeBE[����%fdWXDZY·JMIHLT[²FHµ:BD:BE¸ ��^:µ:D �£j ^ZV.ð8BEI»V�LTDZY?QeFHQ5LTDZ�
#� F�� V F q #Øed E F f # ��v [�Ï�f #� F � N Î q ÏEÍ v

q � [ #�GF v #� F N Î q ÏEÈ v
¸»µ:BEIHB½FHµ:B #� F'WXIHB½FHµ:B��TW-Se^:BX�»L-J�FHµ:B � F�W-F¢FHµ:B½�`WNY:Y?SeB \ZLNQeD?F ±Çt Q5[]QeS2W-I`S5¶3F`L¼F`µ:B½�kBE\ZWXI.WXm:S5B�VEWN��B8fFHµ:Bn\ZLNQ5DGF.�7EGF¬JMLNI½¸»µ:Q2V.µ #�GF	� Î´WXIHBnFHBEI`[]BXY ,0Ã�Ä8Ä�98�.>¢Å-�`Æ�>@98�_,�±ºj µ:B¼[ÒW-Q5DËYGQêÐ�BEIHB0DZV�B3Q2��F`µZW-Fµ:BEIHB�¸lB´µZWE�8B�FHLïY?Q2��FHQeD:UN^:Qo�kµ&mZBEF�¸RBEB0D F`µ:BÂ�k^:\�\yLTIHF]�8B�V�FHLTI.�uJMLNIn¸»µ:QoV¨µ #�GF
����W-DaY FHµ�L8�kBJMLNI]¸»µ:QoV¨µ #� F N � ±�h D�FHµ:B ¾ I.��F�VEWN��B8fRJMIHLT[ V�LNDZY?QeFHQeLND q Ï0È v QeF<JMLTS5SeL-¸¢�nFHµZWXF #� F N Î?fPW-DZYµ:BEDZV�B�f�JMIHLT[²V�LNDZY?QeFHQeLND q ÏEÍ v f:FHµZWXF»FHµ:BÓ�k^:\:\ZLTIHF¢�8BXV�FHLTI.�CS5Q5BPW-F¢W3YGQ2�kF_W-DZV�B3Ï 
 #�éJMIHLT[²FHµ:B½ò t ó ±j µ:BX�kBÓ�k^:\:\ZLTIHF¢�8BXV�FHLTI.�CW-I`B�FHB0IH[]BXY 13*8� � /27�Å-�`Æ�>@98�_,�±Cj µ�B��k^:\�\yLTIHF»�8BXV�FHLNI_��JMLTIR¸»µ:QoV¨µ #� FGN���fQ5DZ��FHBXWTYdf:WXIHB�[]Q2�`V�S2WT�H��Q ¾ BXY \ZLTQ5DGF.� q Q6J � F���Ï v f:\yLTQ5DGF.�lV�LNI`IHBXV�F`S5¶nV�SoWN�`�kQ ¾ BXY¼m:^:F¢V�S5L8��BEICFHµZWXDËÏ 
 #�JMIHLN[ FHµ:B3ò t ó q Q6J�Î�� ��� Ï v f:LTI�[ÒW-IHUTQ5D]�8B�V�FHLTI.� q QêJ � FhN Î v_±R� B0UNS5B�V�FHQeD:U F`µ:Q2�CS2WN��F�I_W-I`B q W-DZYY?BEUNB0D:BEI.WXFHB v LGVEV�^:IHI`BEDZV�B8fX¸RB¢IHB�JMBEI¬F`L½W-S5S�FHµ:BP�k^:\�\yLTIHFC�8BXV�F`LNI_� JMLNIC¸»µ:QoV¨µ1�GFGN���WN� �����H98�H,�±%p SeSFHµ:B�\ZLNQeD?F_�RFHµZWXF¢W-IHBPD:LNFP�k^:\�\yLTIHF»�8BXV�FHLNI_�RWXIHB½V�LNI`IHBXV�FHS5¶nV�S2WN�`�kQ ¾ BXY]WXDZY·SeQ5B¢LN^:F_�kQ2YGBuF`µ:B�[�WXIHUTQ5D�kFHI`Q5\ ±

ë



� QeDZW-SeS5¶8fE¸lBR\ZLNQeD?FcLN^:F�FHµZWXF¬F`µ:BRBEDGFHQeIHBlV�LTDZ�kF`IH^ZV�F`Q5LTD3VEWXDnW-S2��L�mZB»BEÀGFHB0DZY?BXY�I.WXFHµ:B0I¬DZWXFH^:I_W-SeS5¶FHL´QeDZV�Se^ZY?B D�LND:SeQ5D:BXWXI½Y?BXV�Qo�kQ5LTDË�k^:I�J@WNV�B��¼è6ÏEëXí ± ó�LX¸lBE�8BEIEfÜ�kQ5DaV�B JMLNI�FHµ�B3IHBX��BXW-I_V¨µËY?B��HV�I`Q5mZBXY´Q5DFHµ:Qo�R\ZW-\ZBEI¢FHµ:Qo�RBEÀGFHBEDZ��Q5LTD·¸=WN�»D:LNF¢D:BEB�Y?BXYdfG¸RB½Y?L3D:LTFÇJM^:I`FHµ:B0I¢Y?Q2�`V�^Z�H�RF`µ:Q2�RQo�H��^:B�µ:BEIHB ±
"$#�� � 06*->=5 .10 *
, �h0�2 (!8���(A568�*-,C563
Ê B½V�LTDZV�S5^aY?B�FHµ:Qo�»�kBXV�F`Q5LTD·SeQ2��FHQ5D�U FHµ�BuF`µ:IHB0Bu[ÒW-Q5Dº[�W-F`µ:BE[�WXFHQ2V0W-S:\:I`LN\ZBEI`FHQ5B��RL-J t ³ g � ±j µ:B ¾ I.��F�\:I`LN\ZBEI`Fk¶ÂY?Qo�kF`Q5D:UT^:Q2��µ:BX� t ³ g �RJMIHLN[Á\:I`BE�GQ5LN^a�ÇD:LTD � \ZW-I_W-[]BEF`IHQoVuFHB�V¨µ:D�Q2¹8^:BX��fGS5Qeð8BD:BXW-I`BX�kF � D�BEQ5UTµ?mZLNI_��LNI»D�BE^:I.WXS¬D�BEF�¸RLNI`ð:� ±Cj ¶G\:Q2V0W-Sd\aW-FHF`BEIHDÂIHBXV�LNUND�Q5FHQeLND�[]BEF`µ:LGY:�»WXIHB maWN�kB�Y·LNDFHµ:B�[ºQ5D:Qe[¼Qe�EWXFHQ5LTD LXJcFHµ:B �¨1�Ä�/2��/2Æ.*N4Z��/ê,�� fGFHµZWXFRQ2�'LTD]FHµ:BPW-F`FHBE[º\:FCFHL�[]Q5D�Q5[]Q6�EBCFHµ�B�[]Q2�`V�S2WT�H��Q ¾Z�VEW-F`Q5LNDÂBEIHI`LNI_�RLND´F`µ:B�FHI_W-Q5D�Q5D:Un��BEF ±lh DZ�kF`BXWNYdf t ³ g �R[]Q5D�Q5[nQ5��B»FHµ:B ,�>@��ÃGÆ�>@Ã?�`*N4c��/ê,�� f:F`µZW-F»Qo�RFHµ:B\:IHLTmZW-m:QeS5QeFk¶3LXJc[]Q2�`V�S2WT�H��QêJM¶GQ5D:U�W�\:IHB0�?QeLN^Z��S5¶3^:DZ��BEBEDºY:W-F_W \ZLNQ5DGF»YGI.WE¸»D]I.WXDZY?LT[]S5¶ JMI`LN[ W ¾ ÀGBXYm:^:F¢^:D:ðGD:LX¸»D´\:I`LNmZWXm:Q5SeQ5F�¶]YGQ2�kF`IHQem:^:FHQeLND ±lh J'F`µ:B�³uA � Y?Qe[]BEDZ��Q5LND+èêÏEìXí%L-JCF`µ:B�J@W-[]QeS5¶3LXJlY?BXV�Qo�kQeLND�k^:I�J@WNV�BX� Qo�uðGD:LX¸»D%f¬F`µ:B]F`µ:BELNI`¶ÔLXJ t ³ g �u\:I`LX�?QoY?BX��W-D&^:\:\ZBEI½mZLN^:DZYÔJMLTI3FHµ:B]\�IHLNmaW-m:QeS5Q5F�¶iLXJ[]Q2�`V�S2WT�H�kQ ¾ VEWXFHQ5LTD�L-J%F`µ:BRF`BX�kF��kBEF%JMLNICWXD?¶½\ZL8�H��Q5m:SeB»\:IHLTmZW-m�Q5S5QeF�¶ YGQ2�kF`IHQem:^:FHQeLNDZ�cL-J�FHµ:B=Y:W-F_W�\yLTQ5DGF.�èêÏEëNí ±t BXV�LNDZYdf t ³ g �¢V�LNDZYGBEDZ�kBnWXS5S'F`µ:B3Q5DGJMLNIH[ÒW-FHQeLNDäV�LNDGF.WXQ5D:BXY�Q5DiF`µ:B3FHI_W-Q5D�Q5D:U���BEF�I`BES5BE�TWXD?F¢FHLV�S2WT�H�kQ ¾ VEWXFHQ5LTD�Q5D�FHµ:Bl��^:\:\ZLNI`F¬�8BXV�FHLNI_� ±cj µ:Qo� q��:v IHBXY?^aV�BX�yF`µ:Bl�kQe�EBCL-J�FHµ:BCFHI_W-QeD:Q5D:U¢��BEF%Q2YGBED?F`QêJM¶GQ5D:UFHµ:B�[]L��kF»Q5[º\yLTIHF_W-DGFR\ZLNQeD?F_��fZW-DaY q	��v [�WXð8BX�KQeFR\ZL8�`�kQ5m�S5B F`L¼B ��V�QeBEDGFHS5¶½\ZBEIkJMLTIH[ÁV�SoWN�`�kQ ¾ VEW-F`Q5LND ±j µ:QeI.Ydf t ³ g �'WXIHB¢¹8^:Q5F`BCDZW-F`^:I.WXS5S5¶�Y?BX��Q5UND�BXYuF`L�\ZBEIkJMLTIH[�V�S2WN�`�kQ ¾ VEW-F`Q5LTD3Q5D µ�Q5UNµnYGQ5[]BEDa�kQ5LTDZW-S�k\ZWTV�BX��fTBE�8BED�QeD�FHµ:BC\:I`BX�kB0DZV�BCL-JaWÇI`BES2WXFHQe�8BES5¶¢��[�W-SeS-DG^:[nmZBEIdLXJZY:WXF.W�\ZLTQ5DGF.� ±cj µ:BlIHBXWXSNSeQ5[]QeF.W-F`Q5LTDFHL´F`µ:B]BE[º\:S5LX¶G[¼BEDGF»L-J t ³ g ��Q5D�µ:QeUNµïY?Q5[ºBEDZ�kQeLNDZWXSC�k\aWNV�BX��Q2�½V�LN[]\�^:F.WXFHQ5LTDZW-S�B ��V�Q5BEDZV�¶ ±nh D\:I.WTV�FHQoV�B8f'JMLNInBXWNV.µ&\ZW-I`FHQ2V�^:S2WXI¼\:I`LNm:SeBE[ WiFHI_WNY?B � L-Ð mZBEF�¸RBEB0DÑV�LN[]\:^�F.W-F`Q5LTDZW-S»B �ÒV�QeBEDZV�¶ïW-DZY�k^ZVEV�BX�H�RI_W-FHB½[¼^a�kFRmZB�BX��F.W-m�S5Q2��µ:BXY ±
� ����� á�� æ¢â��]ßËçEàCçEâ]ß �
	���à6�
�
Ê B�D:LX¸ Y?B��HV�I`Q5mZB�FHµ�BuI`BXV�LTUND:QeFHQ5LTDÂ�k¶��kFHB0[²¸RB½Y?BE�GQ2��BXY¼F`LnWN�H��BX�H�¢FHµ:B�\ZLNF`BED?F`Q2WXSdL-J�FHµ:B�FHµ�BELNI`¶ ±Ê B ¾ I.�kF½IHBE�GQ5B0¸÷FHµ�B¼Qe[]\:S5B0[]B�DGF.WXFHQeLNDiYGBE�8BES5LT\ZBXYäJMLTI3Y?B0FHBEI`[]Q5D:QeD:U]F`µ:B]��^:\:\ZLNI`F3�8BXV�F`LNI.�½W-DZYFHµ:B½WN�`�kLGV�QoW-F`BXYÔò t ó UNQe�8BEDÂW FHI_W-Q5D�Q5D:Uº�kBEF»LXJ'\ZLTQ5DGF.�»myB0S5LND�UNQ5D�U¼F`L3BEQ5F`µ:BEI»L-J�F�¸RLnV�SoWN�`�kBX� ±
�$#&% � .1(�2C5 .15 ;�*B06*-, �U;
h D t B�V�FHQeLND&Í´¸lB]µZWE�8B��kB0BED�FHµaW-FnFHµ:B]\�IHLNm�S5BE[ L-JÓY?BEF`BEIH[]QeD:Q5D�U]FHµ:Biò t ó I`BXY?^ZV�BX�uF`L � I`LNm �S5BE[ ���%f'W�Fk¶G\:QoVEW-SC\:I`LNm:SeBE[(L-JP¹8^ZWNYGI.W-F`Q2V3\:IHLTUNI_W-[][]QeD:U ±ºj µ:B]�TWN��F SeQ5FHB0I.W-F`^:IHB3LXJ¢D:LND�S5Q5D�BXW-I\:IHLTUNI.WX[][]QeD:U�V�LX�8BEI_��W][¼^:SeFHQeFH^ZY?B�LXJ»\:I`LNm:SeBE[���LXJ¢¹8^ZWNY?I_W-F`Q2V3\:IHLTUNI.WX[][]QeD:U]WXDZYi\:IHLX�GQ2Y?BX��W\:S5BEF`µ:LNI_W L-J�[]BEF`µ:LGY:��JMLTIRF`µ:BEQ5I=�kLTS5^:F`Q5LND ± ò�^�I»Q5[]\:SeBE[nB�DGF.WXFHQ5LTD3[�W-ð8B���^a�kB�LXJ'F`µ:B�BX¹8^:Q5�TWXS5BEDZV�BmyB0Fk¸lBEBEDÂ¹8^ZWNY?I_W-F`Q2V�\:IHLTUNI_W-[][]QeD:U \�IHLNm�S5BE[��lW-DZY�� /27Z�`*8���C981�ÄZ4e��1¼��7?>@*8� ô � IHLTm:S5BE[Ò� q b¬A � � vW-DZY]Q2�'mZWT�kBXYnLND]F`µ:B �C981�ÄZ4e��1¼��7?>@*8� ô ;=/2ÅE9N>@/27 � � 4 � 98��/5>���1 q A �dpuv f?W½V�S2WT�H��Q2VEWXSdWXS5UTLNIHQeFHµ:[ WXm:S5BFHLº�kLNSe�8B�b¬A � �3è ÍXí ±t QeDZV�B¢FHµ:B½�k\aW-FHQoW-SÜV�LN[]\�S5BEÀGQ5F�¶ LXJRA ��p UNL8B��Ç¸»QeFHµ]F`µ:B½�H¹8^ZW-I`B�L-J�FHµ:B�DG^:[nmyB0IKLXJ'B0À:WX[]\:S5B���fFHµ:BnWXS5UNLTIHQeFHµ:[�VEW-D:D�LNF½Y?BXWXS¬B �ÒV�QeBED?F`S5¶n¸»Q5F`µi[¼^ZV.µ�[]LNI`B F`µZW-DËW¼JMBE¸"µG^:DZYGIHBXY:�¢L-J»B0À:WX[]\:S5B�� ±j µ:Q2��µZWT�uD:LTFumZBEB0DËWºJM^�DZY:W-[ºBED?F_W-S'Qo�H��^:B JMLNI�FHµ�B¼I`BX�kBXWXI.V.µËY?BX�`V�IHQemyB�Y´Q5DiFHµ�Q2��\ZW-\ZBEI0f%m:^:F�JMLNI\:IHLTm:S5BE[Ò�KL-J�S2W-I`UNBEI¢��Q5�EBPLND:B½µZWN�¢Y?B ¾ D�Q5FHB0S5¶nFHL3IHB��kLNI`F�F`L3[]LNI`B��kLT\:µ:Qo�kFHQoVEW-F`BXY]FHBXV.µ:D:Qo¹�^�BX��è � í ±

Ì



�$# " � 5 � ��<U;!, *
, ��; 3Q*B09<�563
Ê B�µZWE�8B½Y?BE�8BESeLN\ZBXY]W3IHB�V�LNUTD:Q5F`Q5LNDÂ��¶:��FHBE[ mZWN��BXY·LTD´F`µ:IHBEB½��F.W-UTBX� �
Ï ±0� IHBE\:I`LGV�BX�`�kQ5D�U
Í ±¢j I_W-QeD:Q5D:Uº�kB0FRJMLNIH[ÒW-FHQeLND
È ±�t ¶��kFHB0[²FHBX��FHQeD:U
ORB�JMLTIHB3YGBX�HV�I`Q5m:QeD:U]F`µ:BX�kB3F`µ:IHB0B3�kF_W-UTBX��Q5DËY?BEF_W-QeS£fd¸lB ¾ I.��F�Q5SeS5^Z��FHI.WXFHB3F`µ:B3[�W-QeD·JMBXWXFH^:I`BX��LXJFHµ:B3A»ò h b�Y:W-F_W-mZWT�kB ±

��� ��� � ��� Ö��
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�����&¯��ZÖG«
j µ:B A»ò h b q ACLNSe^:[nm:Q2Wuò¢m:É�BXV�F h [�W-UTB¢bdQ5m:I_W-IH¶ v Y�W-F.WXmZWN��B�¸RB¢^Z��BXY]V�LTDZ�kQo�kF.�CL-JCÌ�ÍNÎNÎ Qe[�W-UTBX�¬LXJÏEÎNÎ LTm:É�BXV�F_� q ÌXÍ �GQ5BE¸¢�%JMLNIRB�WNV.µ¼LXJcFHµ:B½ÏEÎTÎ LNm:É�BXV�F_� v_±'j µ:B A»ò h b´Q5[ÒW-UNB��'W-I`B�V�LNSeLNICQ5[ÒW-UNB�� q Í �m:Q5F_��JMLTICBXWNV.µ¼LXJ%F`µ:B I ¡PO&V.µZW-D:D�BES2� v L-J�ÏEÍP�!	nÏ0ÍP�3\:Q5ÀGBESo� ±cj µ:B�ÌXÍNÎTÎ Q5[�WXUNBX�%¸RB0IHB¢Y?LX¸»D:SeL8WNYGBXY�?QoW W-D�LNDG¶?[]LT^Z�¬JMFH\3JMIHLT[�FHµ:B���Q5F`B������ ����¦'���?xG}T�N����|N�C�H�T�8� ±�p �'BEÀG\:S2WXQ5D:BXY3Q5DºY?BEF_W-QeS:Q5DËè �Eí£f8FHµ:BLNm:É�BXV�F_��W-I`B3\ZL8�kQeFHQeLND:BXY´QeD´F`µ:BnV�BEDGFHBEI¢L-J=W¼F`^:IHDGF.WXm:S5B�W-DZYiLNma�kBEI`�8BXYÒJMI`LN[(W ¾ À?B�Y·�GQ5BE¸»\ZLNQeD?F ±� LTICBXWNV.µ¼LTm:É�BXV�F0fNFHµ:B¢FH^�IHDGF.W-m�S5B»Q2�'I`LNF.WXFHBXY3L-J ì��C\yB0IKQe[�W-UTB ±c� Q5UT^:IHB��KÍ�WXDZY¼È½�kµ:LX¸ Wu��BES5B�V�FHQeLNDL-JlFHµ:B½LNm:É�BXV�F.�»Q5D�FHµ:B�Y:W-F_W-mZWT�kBºW-DZY�LND:B3B0�8BEIH¶nFHµ:I`BEB �GQ5B0¸¢� q LNI¢Q5[�WXUNBX� v L-J=W¼��\ZBXV�Q ¾ VuLNm:É�B�V�FIHBX��\yB�V�FHQe�8BES5¶ ±Üh DnWXS5SdA»ò h b·Qe[�W-UTBX�¬¸lB»Q5DZ��\yB�V�FHBXY�fNFHµ:B»LTm:É�BXV�F'I`BEUNQeLNDnWX\:\ZBXW-I_�KFHL�mZB¢IHB � �HWX[]\:S5B�Y�kLËFHµZWXF3FHµ:B�S2WXIHUTBEI3L-JPFHµ:B�F�¸RLÂLNm:É�BXV�FnY?Q5[]B0DZ�kQeLNDZ� ¾ F_� FHµ:B�Q5[ÒW-UNBº�kQe�EB ± ACLNDZ��BX¹�^�BED?F`S5¶8fcFHµ:BW-\:\ZWXIHBEDGF»��Q5�EB»LXJcWXD]LNm:É�BXV�F'[�WE¶3V.µZW-D�UNBPV�LNDZ��Q2Y?B0I.W-m�S5¶uJMI`LN[�Qe[�W-UTB»FHL Qe[�W-UTB q �kBEB � Q5UT^:IHB¢È�JMLNIBEÀ:WX[]\:SeB v fEBX��\ZBXV�Q2WXS5Se¶ÓJMLTI'FHµ�B»LNm:É�BXV�F_� ¸»µ�Q2V.µnW-IHB»D�LNFC��¶?[][ºBEFHI`Q2V%¸»Q5FHµ3I`BX�k\ZBXV�F'FHL�F`µ:B»FH^�IHDGF.W-m�S5BW-ÀGQ2� ±

� QeUN^:I`B Í � h [�W-UTBX�KLXJlÈNÍ3LNm:É�BXV�F.�RL-J�FHµ�B<A»ò h b�Y:WXF.WXmZWN��B ±

��� ��� � � ®-Ö��c®-Ù%°8ÖG«E«�� �!�

h DËFHµ�B3\:IHBE\�IHLGV�BX�`�kQeD:UÂ�kF.WXUNBnBXWNV.µ�A»ò h b Q5[ÒW-UNB#" N q%$ O'&4O)( v ¸=WN� ¾ I.��F�FHI.WXDZ� JMLTIH[]B�Y´Q5DGFHL�WUNIHB0¶ � S5BE�8B0SdQ5[ÒW-UNB+*�FHµ:I`LN^:UTµ´FHµ�B V�LNDG�8BEI.��Q5LNDnJMLNIH[n^:SoW
* N R ÈGÏ $ f)R ì � &)f R5ÏEÎ,(�O
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� QeUN^:I`B½È � j ¸RBEDGF�¶�JMLT^:IRLXJCFHµ:B3Ì�Í<Qe[�W-UTBX�KLXJCW]A»ò h biLNm:É�B�V�F ±
IHBX�`VEW-SeQ5D:U�FHµ�B�LTm:F.WXQ5D:BXYnUNIHB0¶ � S5BE�8B0S?QeD¼F`µ:B�I_W-D:UTB�mZBEF�¸lBEBEDºÎuWXDZY]ÍTìNì ±lj µ:BEDÜf�F`µ:B¢Q5[�WXUNB¢�k\aW-FHQoW-SIHBX��LNS5^�FHQ5LTD3¸»WT�¬IHBXYG^ZV�BXY�FHLÓÈNÍ 	¢ÈTÍ�m?¶½WE�8BEI.WXUNQeD:U�FHµ�BRUNI`BE¶ � SeBE�8BES2�ZLX�8BEI � 	 � \:QeÀ?BES8\aW-F.V.µ:BX� ±'j µ:BW-Q5[�W-DZY I`BES5B0�NWXDZV�BCL-J�F`µ:Q2�%S2WT�kF'F`I.W-Da� JMLNI`[�W-F`Q5LTD ¸»Q5SeS?mZB=Y?Q2�`V�^Z�H��BXY Q5D½FHµ:BlBEÀG\yB0IHQ5[ºBED?F_W-S��kBXV�F`Q5LTD ±s D:S5B��H� ��F.WXFHBXYÔLTFHµ:B0IH¸»Q2��B8f'Q5F�VEW-DïFHµG^Z�umZBÂWN�`�k^:[]B�Y+F`µZW-F3BXWTV¨µ A»ò h bÑQe[�W-UTB¼Qo�uFHI_W-DZ�£JMLNI`[]BXYQ5DGFHLnW-D�� � m:Q5F¢�8BXV�F`LNIlL-J�ÈNÍ�	ÂÈNÍ N ÏEÎTÍ � V�LN[]\ZLND�BED?F_� ±
��� ��� � � ÙZ® � � � �´­ � Ö�­X®X¯����!� � �Ë«EÖ8­
t Q5DZV�B�FHµ:B ¾ DaW-S%UNL�W-S%Qo�RFHL3m:^:QeS2Y]WXDÂWN�k\ZBXV�F � mZWN��BXY·I`BXV�LNUTD:Q5F`Q5LTD´��¶:��FHBE[äf�F`µ:B�F`I.W-QeD:Q5D�Un�kBEF_�R^Z�kBXYQ5D�BXWNV.µ�BEÀG\yB0IHQ5[ºBED?F�V�LNDZ��Q2��F�LXJCÈTë<Qe[�W-UTBX� q LTD:B�BE�8BEIH¶ÂÏEÎ � v JMLNI¢BXWNV.µ�LNm:É�BXV�F ±� LNI�BXWTV¨µiBEÀG\ZBEIHQe[]BEDGFEf�W´��^:mZ�kB0F��&L-J=FHµ:BÂÏEÎTÎ´LNm:É�BXV�F_� q F�¶G\:Q2V0W-S5Se¶ÂV¨µ:L��kBEDËI.WXDZY?LT[]S5¶ v µZWT�myB0BED&V�LTDZ�kQoY?BEIHB�Y ±�j µ:BED%f'F`µ:B�ò t ó�� WT�H�kLGV�Q2W-F`BXY�FHLÂBXWNV.µÔ\aW-Q5I½L-J¢LTm:É�BXV�F.�4L�WXDZY��iQ5D�� ¸RB0IHBV�LN[]\�^:FHBXY�f-F`µ:B¢�k^:\�\yLTIHFC�8BXV�F`LNI_� QoY?BEDGFHQ ¾ BXYdfXW-DaY<F`µ:BRLTm:F.WXQ5D:BXY \aW-I.WX[]BEF`BEI.��f Ø´q L&O�� v W-DZY �0q L&O�� v f�kFHLTIHBXY]QeD�W ¾ S5B ±Ch DÒW-S5SÜVEWN��BX��fGmZBXVEW-^a�kB�L-J�FHµ:BPµ:Q5UTµ´YGQ5[]BEDa�kQ5LTDZW-SeQ5F�¶ LXJ'LTm:É�BXV�F=�k\ZWTV�B�V�LT[]\ZW-I`BXYFHL�FHµ:Bn��[�W-SeS¬DG^:[nmZBEI�LXJlBEÀ:WX[]\:SeBX��fZ¸RB3µZWE�8B½D:BE�8BEI�V�LN[]B½WNV�IHL8�`�uBEI`IHLTI.��QeDiFHµ:BnV�SoWN�`�kQ ¾ VEW-F`Q5LNDL-JCF`µ:B�FHI.WXQ5D:QeD:Un�kB0F.� ±j µ:B�Qe[�W-UTBX�CV�LNI`IHBX��\ZLNDZY?QeD:U3FHL��kLT[]B�LXJ'F`µ:B���^:\:\ZLNI`F»�8BXV�FHLTI.�¬JMLNI¢W½�k\ZBXV�Q ¾ V�\ZWXQ5IlL-JcLNm:É�B�V�F.�W-IHB=�kµ:LX¸»D3QeD � QeUN^:I`B � ±'j µ:B��kBRQe[�W-UTBX�%VEWXD mZBRF`µ:LN^:UTµ?F�L-J�WT�¬IHBE\�IHBX��BED?F_W-F`Q5�8B'�GQ5BE¸¢� q LNICWT�k\ZBXV�F_� vL-JlFHµ:B½LNm:É�BXV�F.�»FHL]mZB I`BXV�LTUND:Qe�EBXY ±¢� LTFHQ2V�BuF`µZW-FP^:D:S5Qeð8B�FHµ:B�VEWN��B L-J=WT�k\ZBXV�F�UTI.WX\:µËW-\:\�IHL8WTV¨µ�BX��fFHµ:BX��B��?QeBE¸¢�»Y?LnD:LNF¢V.µZW-I_WNV�F`BEIHQe�EB�WXD´LNm:É�B�V�F ÄZ����,X� f:m:^�F�LTD:B�LNm:É�BXV�F»I`BES2WXFHQe�8BES5¶3F`LnW-D:LTFHµ:BEI ±

� Q5UT^:IHB � � T QeUNµGF»L-JCF`µ:B½�k^:\:\ZLTIHF¢�8BXV�FHLTI.�KJMLTI¢W¼��\yB�V�Q ¾ V�LTm:É�BXV�FR\aW-Q5I ±
p �'W ¾ DaW-SZIHBE[ÒW-IHð�fN¸lB»LNmZ��BEIH�8B»F`µZW-F'JMLNICBXWTV¨µnLNm:É�B�V�F'\ZWXQ5IC¸RB»µZWE�8B»F�¶G\:Q2VEWXS5Se¶ÓJMLT^:DZYnW�D?^:[ �myB0I�LXJC��^:\:\ZLNI`F��8BXV�FHLNI_�RI.WXD:UNQeD:U<JMI`LN[�Ï 
�È¼FHLnÍ�
XÈ3L-JCF`µ:B3ÌXÍ FHI_W-QeD:Q5D:U3Qe[�W-UTBX� ±Cj µ�Q2�RIHB0S2W-F`Q5�8BESe¶

�



S2W-I`UNB�JMI_WNV�F`Q5LTD¼LXJ��k^:\:\ZLTIHF»�8BXV�F`LNI_�KV0W-DºW-U8WXQ5D�mZB�B0À?\:SoW-QeD:BXY3m?¶3F`µ:B�µ�Q5UNµÒY?Q5[]B0DZ�kQeLNDZWXS5Q5F�¶�L-JÜFHµ:BLNm:É�BXV�F¢��\ZWNV�B V�LN[nm:Q5D:B�Y¼¸»Q5F`µ·F`µ:B½�k[�WXS5SZDG^:[¼mZBEIlL-J�BEÀ�W-[]\:SeBX� ±
��� ��� � � ×c«�­XÖ�� ­XÖG«�­ � � �

¡�Qe�8BED�W&��^:mZ�kB0F � L-J½F`µ:B&ÏEÎTÎ
LTm:É�BXV�F_�]W-DZYÑF`µ:BËWN�`�kLGV�QoW-F`BXYéF`I.WXQ5D:QeD:U���BEF]LXJ3ÈTë�Q5[�WXUNBX� JMLNIBXWNV.µÔLTm:É�BXV�F�Q5D��'f F`µ:BnFHBX��F3�kB0F V�LNDZ��Q2�kF_�uLXJ¢FHµ:BnIHBE[ÒW-Q5D�Q5D:U�ÈTë´Q5[�WXUNBX�»JMLNI B�WNV.µÔLTm:É�BXV�F�Q5D � ±
I BXV�LNUND�Q5FHQeLNDÂ¸»WN�»\ZBEIkJMLTIH[]B�YºJMLTS5SeL-¸»QeD:U3FHµ�B IH^�S5BX�RLXJlW¼FHB0D:D:Q2�RF`LN^:I`DZW-[ºBED?F ±�T WTV¨µÂLNm:É�BXV�F»QeD �Q2��I`BEU8WXI.Y?BXYiWT��W ÄZ46* ô ��� fdWXDZY´Q5DÂBXWNV.µ 13*N>@Æ � FHµ:B��k¶��kF`BE[$F`BE[]\ZLNI_W-IHQeS5¶ºV�S2WT�H��Q ¾ BX�PW-DiQ5[ÒW-UNB�LXJFHµ:B�F`BX�kF¢��BEF»WTVEV�LTI.Y?QeD:U3FHL½FHµ:B ò t ó�IHBESoW-FHQe�8B�F`L3FHµ:BP\ZW-QeIRL-J�\:SoW�¶8B0I.�'Q5DG�8LNSe�8BXY Q5D]F`µ:B�[�WXF.V.µ ±'h JQ5DÂW V�B0IHF.WXQ5D][ÒW-F.V.µnFHµ:B�\�S2WE¶8BEI.�lW-I`B�LNm:É�BXV�F.�UL'WXDZY �yfGFHµ:BÓ�k¶��kFHB0[²V�SoWN�`�kQ ¾ BX�KF`µ:B��?QeBE¸RBXY3LNm:É�B�V�FL-JCQe[�W-UTB+E�WT�ÇLTm:É�BXV�F L�LTI �ºY?BE\ZBEDZYGQ5D:U3LTD´FHµ�B ��Q5UTD´L-J

Ø´q L&O�� vXd E f �Eq L&O�� v R
h J`fNJMLTIR��Q5[]\�S5Q2V�Q5F�¶8fE¸RB¢WT�H��^:[]B¢FHµ:BEI`B�WXIHBPÍ��&\:SoW�¶8B0I.��f8F`µ:B ¾ I.��FRI`LN^:DZYºÍ���� � [ÒW-F.V.µ:BX�cW-I`B�\�S2WE¶8BXYW-DZY&FHµ:BäÍ���� � S5L8��Q5D:UË\:SoW�¶8B0I.� WXIHBÂLN^:F ±Ñj µ:BäÍ���� � [�W-F_V¨µï¸»Q5D:D:B0I.�3WNYG�NWXDZV�BÂFHLËFHµ:BÂ�kB�V�LNDZYIHLN^�DZY ±Ëj µ:B q�� [ Ï v@� F`µ I`LN^:DaY
Qo�uF`µ:B ¾ DZWXSRmZBEF�¸RB0BEDÔF`µ:B]LTD:S5¶&Í�\:S2WE¶8BEI_��FHµZWXF3¸RLND WXS5SCFHµ:B\:IHBE�GQ5LT^Z��[�WXF.V.µ:BX� ±�j µ:Q2��\�IHLGV�BXYG^:IHBnIHBX¹8^:QeIHBX�¢Í��)[�ÏnV�S2WT�H��Q ¾ VEWXFHQeLNDZ� ± � LTFHB3F`µZW-F�FHµ�Bn�k¶��kFHB0[IHBXV�LTUND:Qe�EBX�RLTm:É�BXV�F»Q2YGBED?F`Q5F�¶3¸»Q5F`µ:LN^�F»BX�kF`Q5[�WXFHQ5D�U \ZL8��B ±Ê B WXIHB�D:LX¸�IHBXWTY?¶�FHL3\:I`BX�kBEDGF»FHµ�BuLTm:F.WXQ5D:B�YÒB0À?\ZBEI`Q5[]BEDGF.WXSZIHBX��^:S5F_� ±
� �
	�� �uá»ç � � ß�à6���
á��
�Cå �0à �
h DºLNI.YGBEIRF`L �8BEI`QêJM¶ F`µ:B�B�Ð�BXV�FHQ5�8B0D:BX�H��W-DZY]IHLTm:^Z��FHD:BX�`�RL-JcF`µ:B�\�IHLN\ZL��kBXY�IHBXV�LTUND:QeFHQeLNDº�k¶��kFHB0[if8¸RB\yB0IkJMLNI`[]BXY´BEÀG\ZBEIHQe[]BEDGF.�RLTDÔF`µ:B·A»ò h b Qe[�W-UTBX��^:DaY?BEI�QeDZV�IHB�WN�kQeD:UNSe¶iY?Q���V�^:S5F�V�LNDZY?QeFHQeLNDZ� ± Ê B¾ I.��F�V�LTDZ�kQoY?BEI`BXY¼FHµ�BuQe[�W-UTBX�KB0À:WTV�FHSe¶]WT�ÇBEÀGFHI_WNV�F`BXY¼JMIHLT[²FHµ:B3A»ò h bÔY�W-F.WXmZWN��B8fZFHµ:BED�¸lB WTY:Y?BXY\:Q5ÀGBES � ¸»Q2��B�I_W-DZYGLN[²D:LTQ2��B8f?m:QoWN�RQeD]FHµ:BPIHBEUTQ2�kF`I.WXFHQ5LTD�L-J�FHµ:B�F`BX�kFlQ5[�WXUNBX��fGW-DZY�W3V�LT[¼m:QeDZW-F`Q5LTD¼LXJFHµ:BlFk¸lL ±�� Q5DZWXS5Se¶�¸RB=�kFH^aY?Q5BXY�FHµ:B=�kBEDa�kQ5F`Q5�GQ5F�¶¢L-J�FHµ:B=�k¶��kF`BE[ FHL¢[]LGY?BEI_W-FHB=W-[]LT^:DGF%L-J�LGVEV�Se^Z�kQeLNDZ�W-DZYÂV�LN[]\aW-IHB�Y¼FHµ:B�LTm:F.WXQ5D:BXY�IHBX��^:S5F_�»W-U�W-Q5Da�kFPW¼��Q5[]\:SeB�\ZBEI_V�BE\:F`IHLTD ±
�+#&% 
Z2C0�,/; ,/.10 <�563
Ê B ¾ I.��F�FHBX��FHBXYiFHµ:Bn\:I`LN\ZL8��BXYÔIHB�V�LNUTD:Q5F`Q5LNDï�k¶��kF`BE[(LNDï�kB0F.��L-JPÈTÍÒLXJ¢FHµ:B�Ï0ÎNÎÔA»ò h b LTm:É�BXV�F.� ±p ��W-S5I`BXWNYG¶´[]BEDGFHQeLND:B�YdfyF`µ:B3FHI_W-QeD:Q5D:UÒ�kBEF_�uV�LNDZ��Q2�kF`BXYiL-J=ÈNë�Q5[�WXUNBX� q LTD:B¼B0�8BEIH¶ËÏEÎ � v JMLNI�BXWNV.µL-J¢FHµ�B�ÈNÍ´LTm:É�BXV�F.��WXDZYÔFHµ�B]FHBX��F½�kBEF_�uL-J¢F`µ:B]I`BE[�W-QeD:Q5D�U�ÈNë´Qe[�W-UTBX�ÇJMLNI½BXWNV.µ�LTm:É�BXV�F ±�� LTI3W-SeSFHµ:B�ÍTÎuI_W-DZY?LT[²V.µ:LTQ2V�BX�'LXJ�ÈNÍuLXJcFHµ:B½ÏEÎTÎ LNm:É�BXV�F.�'¸RB�F`IHQeBXYdfNF`µ:B��k¶��kF`BE[�IHB�WNV.µ:BXY3\yB0IkJMBXV�Fl�`V�LNI`B ±j µ:BEIHB�JMLNIHB�f�¸lB¢Y?BXV�QoY?BXY�FHL½�kBESeBXV�F'mG¶ µaW-DZY3FHµ:BPÈNÍ�LTm:É�BXV�F.� 1398�.�»�8/ � ÆEÃ84 > FHL�IHBXV�LNUND�Q5�EB q./��2��� FHµ:BUNIHLT^:\Z��LXJlLNm:É�BXV�F_�R¸»µ:Q2V.µÂW-\:\ZBXWXIHBXY´[ºLNIHB½��Q5[]QeS2W-I v.± OR¶´YGLNQ5D�U]��L]FHµ:B½��¶:��FHBE[ ¾ DZWXS5Se¶][]Q2��FHL8LTðW·�GQ5BE¸ L-J¢W�\ZWNV.ð8BEF�LXJPV¨µ�BE¸»Q5D:U�UT^:[ q ��BEB � Q5UN^�IHBºì q��:vHv JMLNI½W-D�LNFHµ�BEI �8BEI`¶i��Q5[]QeS2W-IP\ZWNV.ð8BEF�LXJV¨µ:B0¸»Q5D:U3UT^:[ q W3�GQ5BE¸�LXJC¸»µ:Q2V.µ�Q2�»��µ:LX¸»D´Q5D � Q5UT^:IHB½ì q ��v`v.±j L¼U�W-Q5DËW3mZBEFHF`BEI¢^:DZY?BEI_�kF_W-DZY?QeD:U]LXJCµ:LX¸ W-D t ³ g WTV�FH^aW-S5Se¶�\yB0IkJMLNI`[ÁIHBXV�LTUND:QeFHQeLND%f:QeF�[�WE¶myB½^Z�kB�JM^:S%FHLnS5L8LTð�W-F¢FHµ:B�I`BES2WXFHQ5�8BP¸RBEQeUNµGF.�RL-J�FHµ�B V�LN[]\ZLND�BED?F_�RL-J ØÂ±lp UTIHBE¶º�NWXS5^:B�YÒB0DZV�LGY?BXYIHBE\:I`BX�kB0D?F_W-FHQeLNDiLXJ»FHµ�BnW-mZ��LNS5^�FHBn�NWXS5^:B3LXJ»F`µ:BnV�LN[º\yLTD:BEDGF.��LXJ Ø I`BES2WXFHQ5�8B�F`L·F`µ:B�ò t ó÷L-JlFHµ:BFk¸lLiLNm:É�BXV�F.�uLXJ � Q5UT^:IHB � Q2� YGQ2�k\�S2WE¶8BXYiQ5D � QeUN^:I`B�ë q �av�q F`µ:B�Y:WXIHð8BEI�W´\yLTQ5DGFEf'F`µ:B]µ:QeUNµ:BEI½FHµ:B

Ï0Î



(a) (b)

� Q5UT^:IHBïì � j µ:BËLND�S5¶Ñ[ºQ2�HV�S2WN�`�kQ ¾ BXY Qe[�W-UTB q �av WXDZY"V�LTIHI`BX�k\ZLNDaY?Q5D:U&BEI`IHLTD:BELN^a�kS5¶�I`BXV�LTUND:Qe�EBXYLNm:É�BXV�F q ��v_±
�k\ZWXF ± IHBX� ± W ± B ± I ±ÈNÍ�	ÂÈNÍ Î ± ÎNÈ��

j W-m:SeBnÏ
� p �8BEI.WXUNB�B0IHIHLTI»I.WXFHBX� q W ± B ± I ±êv JMLNI¢Q5[�WXUNBX�'JMIHLT[²FHµ:B3A»ò h b�Y:WXF.W-maWN�kB ±
V�LNI`IHBX��\yLTDZY?QeD:U Ø V�LN[º\yLTD:BEDGF v_±]� LTFHBnFHµZWXFuF`µ:BnmZWNV.ð?UTIHLT^:DZYÔQo�ÓB��H�kB0D?F`Q2W-SeS5¶ÂQ5IHI`BES5B0�NWXD?F0fd¸»µ:QeS5BFHµ:BlS2W-I`UNBEI�V�LN[]\ZLTD:BEDGF.� q QeD3WXmZ�kLTS5^:F`B»�NWXS5^:B v VEWXD3mZBKJMLN^�DZY Q5D½FHµ:B=V�BEDGFHI.WXS8\ZLNIHF`Q5LTD3L-J�FHµ:B /213* � �.±h DGFHB0IHBX��FHQ5D�UNS5¶�fNFHµ:BPQ5[�WXUNB»L-J � Q5UN^�IHBPë q��:v I`BX�kB0[¼m:SeBX�%FHµ:B¢�?Qo�k^ZWXS%WX\:\ZBXW-I_W-DZV�BPL-JcmZLNF`µ·F`µ:B��.Y?LTU��W-DZY��_VEW-F��ÇLXJ � Q5UT^:IHB � ±�j µ:BCUNI.WX\:µ3L-J � Q5UT^:IHBlë q ��v �kµ�L-¸¢�cFHµ:BlV�LTD?�8BEI`UNBEDaV�B'L-J � ��F���F8FHL¢FHµ:B=Y?LNF\:IHLGY?^aV�F Ø d E3JMLNI%LND�BRL-J�FHµ�B��_VEW-F��ÇQe[�W-UTB8f�¸»QeFHµ�FHµ�BRV�LN[]\ZLND�BED?F_����FG��LNIHF`BXYuQeD½Y?BXV�I`BXWN��Q5D:UlLNI.YGBEI ±� I`LN[²F`µ:B�UTI.W-\�µ´Q5F¢V�S5BXWXIHS5¶ JMLTS5SeL-¸¢�RF`µZW-F»SeBX�H�CFHµZWXD´µZWXSêJcLXJ'F`µ:BnÏEÎNÍ � V�LN[]\ZLND�BED?F_�RWXIHB½W-SeSd¸»µZWXFQ2�RD:BEB�Y?BXY]FHL3I`BXWNV.µÂW-S5[ºL8�kFl\ZBEIkJMBXV�F¢V�LNDG�8BEIHUTBEDZV�B�f�¸»µ�Q5S5BÓW<I`BXWN��LNDZWXm:S5¶]UTL8LGYiW-\:\�IHLXÀ?Qe[�W-F`Q5LTD]Q2�W-S5I`BXWNYG¶3LNm:F_W-Q5D�BXY<^a�kQ5D�UuLTD:S5¶3F`µ:B ¾ I.��F�Ï0ÎNÎ�S2W-I`UNBEIlV�LT[]\ZLND:B0D?F_� ±	� ^ZW-SeQ5F.WXFHQe�8BES5¶½W-DaY<¸»QeFHµºWPJMB0¸BEÀ:V�BE\:FHQeLNDZ�lV�LNI`IHBX��\ZLNDZY?QeD:UnFHL3�8BEI`¶]��Q5[]QeS2W-ICLTm:É�BXV�FR\aW-Q5I_��f:F`µ:B�UNI_W-\:µÂL-J � Q5UT^:IHBÓë q	��v Q2�RF�¶G\:Q2V0W-S ±h D]V�LNDZV�Se^Z�kQeLND%f�WN�CIHBE\ZLNI`FHBXY]QeD j W-m:SeB3ÏNfGFHµ:BP\:IHLT\yL��kBXY][]B0FHµ:LGY3\ZBEIkJMLTIH[��CIHBXV�LTUND:QeFHQeLNDn¸»Q5FHµBEÀ:V�BES5SeBED?FC\ZBEI_V�BEDGF.W-UTBX�»L-Jl��^ZVEV�BX�`�RBE�8BED�Q5D�F`µ:B \:I`BX�kB0DZV�B�L-JC�8B0IH¶º�kQ5[ºQ5S2WXIRLTm:É�BXV�F.� ±Rh F»Qo�Ç¸lLNIHF`µ �¸»µ:Q5SeB�D:LTFHQoV�Q5D:U�F`µZW-F»¸»µ:QeS5B»F`µ:B�IHB�V�LNUTD:Q5F`Q5LNDnFHQe[]BRQo�K\:I_WNV�F`Q2VEWXS5Se¶ D:BEUTS5QeUNQ5m�S5B q I`BX¹8^:Q5I`Q5D:U�FHµ�B�BE�TWXS �^ZW-F`Q5LNDïL-JPÈ?ÏnY?LTF \:I`LGY?^ZV�F_� v f¬FHµ�B¼F`I.W-QeD:Q5D�Ui�kF_W-UTB q Q5DË¸»µ:Q2V.µ�WXS5S'F`µ:BºÈNÍ�	ËÈ?Ï�
XÍMN � � ë+ò t ó��[¼^Z��FRmZB3YGBEFHBEI`[]Q5D�BXY v F_W-ð8BX�»WXmyLT^:F3Ï0ì<[]QeD?^�FHBX�'LNDäW t �dp=I A¢ÏEÎ3¸RLNI`ð:��F.WXFHQ5LTD ±
�+# " 
 �U,C3�5 � ��8B8 
=( * 5	� ,/.109<�5 3
h DiLTI.Y?B0IuF`L�WN�`�kBX�`��FHµ:B3I`LNm:^Z��FHD:B��H��L-J=FHµ:B3[]B0FHµ:LGY�¸RBnWNY�Y?BXY´�EBEI`L][]BXWXD´I_W-DZY?LT[(D:LNQo�kB3^:D�Q �JMLNIH[ºS5¶3YGQ2�kF`IHQem:^:FHB�Y Q5DnFHµ:B¢Q5DGFHBEI`�TW-Scè�[
�hO f
�Zí:FHL�F`µ:B�UTIHBE¶3�TWXS5^:B¢L-JcBXWTV¨µ3\�Q5ÀGBES ±XI BX�kF`IHQ2V�FHQ5D�U�FHµ:BW-DZWXS5¶��kQ2�¢FHL]F`µ:B3ÈTÍ¼LNm:É�BXV�F.�»[]LNI`B3Y?Q���V�^�S5F»FHLnIHB�V�LNUTD:Q5�EB�fyF`µ:B3��¶:��FHBE[Á\ZBEIkJMLTIH[]B�YÒB�¹�^ZWXS5Se¶]¸RBESeSJMLNI�D:LTQ2��B3^:\´F`L��3Ï0ÎNÎ]UNI`BE¶�S5BE�8BESo�»W-DZYiYGBEUNI_WNY?BX�¢UNI.WTV�B�JM^:SeS5¶¼JMLTI�µ:QeUNµ:BEIPW-[ºLN^:DGF�LXJlD:LNQo�kB q ��BEBj WXm:S5BPÍ?f8[]QoY:Y?S5BlV�LTS5^:[ºD v.±%� LNFHQoV�B»FHµaW-FC��Q5DZV�B»F`µ:B»Q5[ÒW-UNBlUNI`BE¶ � S5B0�8BES2�cW-I`B»myLT^:DZY¼F`L�myB»mZBEF�¸lBEBEDÎ]W-DZYÂÍNìTì?f%WTY:Y?Q5D�U]D:LNQo�kB½^:\´F`L����+UTIHBE¶ � SeBE�8BESo�K[]BXWXDZ�RFHµaW-F¢FHµ:B½D:LNQo�k¶�Q5[�WXUNBX�R¸lBEIHB½WTV�FH^ZWXS5Se¶IHBX�`VEW-SeBXYÔ¸»Q5F`µ:Q5DËFHµ�B]I.WXD:UNBïè ÎQO.ÍNìTì-í ±Ôt LN[ºB¼LXJ�F`µ:B]D:LTQ2�kBÒV�LNI`IH^:\:F`BXYÔQe[�W-UTBX��JMIHLN[ ¸»µ:QoV¨µËFHµ:B
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� Q5UT^:IHBnë � h [�WXUNB½L-J Ø JMLTI�W t ³ g q��:v.±+I BESoW-FHQe�8B�¸RBEQeUNµGF.��LXJRF`µ:B3V�LN[]\ZLND�BED?F_�ÇLXJ Ø q	��v�q�t BEBFHBEÀGFRJMLNIPY?BEF_W-Q5So� ±6v�h [�W-UTBX�KLXJC¸ # JMLNIPW<\ZBEI_V�BE\:F`IHLND q���v WXDZY´WXDiWE�8BEI.WXUNB�LXJ¢ÏEÎ3\ZBEI.V�BE\:FHI`LNDZ� q � v.±
�k¶��kFHB0[²µZWN�»mZBEBEDÂW-m�S5B�FHLnQ2Y?B0D?F`QêJM¶3FHµ�Bu�GQ5B0¸RBXY¼LTm:É�BXV�F¢WXIHB½Y?Q2��\:S2WE¶8BXYnQ5D � Q5UT^:IHB3Ì ±

� Q5UT^:IHB�Ì�� t Q5ÀGFHB0BEDiQ5[�WXUNBX�¢L-J¢FHµ�B¼F`BX�kF½�kB0F.���k¶GD?F`µ:BEF`Q2VEWXS5S5¶ÂV�LTIHI`^:\:FHB�Y+mG¶iD:LNQo�kBºW-DZYï�k\ZWXFHQ2WXS5Se¶[]Q2��IHBEUTQ2�kF`BEIHB�Ydf8m:^:F¢V�LTIHIHB�V�FHSe¶]V�SoWN�`�kQ ¾ BXY]m?¶]F`µ:B�\:IHLT\ZL8�kB�Y´�k¶��kF`BE[ ±
OR¶´QeDZ�k\ZBXV�FHQ5LTDÔLXJ»F`µ:B¼LTm:F.WXQ5D:B�Y+I`BX�k^:SeF.��f¬¸RB3D�LNFHBºFHµZWXFu[ºL8�kFPL-J¢FHµ�B¼BEI`IHLTI.��¸RBEI`BnY?^:BnFHµ:BFHµ:I`BEB�V.µ:BE¸»Q5D�U UN^�[²\ZWNV.ð8BEF_�KL-J � QeUN^:I`B�Í ¸»µ:Q2V.µ]mZBXV�LT[]B¢\:I.WTV�FHQoVEW-SeS5¶3Q5DaY?Q2��FHQ5D�UN^:Qo�kµZWXm:S5B�WT�RFHµ:BD:LNQo�kB´QeDZV�I`BXWN��BX� ±&j µ:Bä�HWX[]B]BEÀG\ZBEIHQe[]BEDGF.��S5BXWE�GQ5D:UÂLN^:FnF�¸RLiLXJ�FHµ:B�F`µ:IHBEB�\ZWTV¨ð8B0F.� \:I`LGY?^ZV�BXY[¼^ZV.µ mZBEF`FHBEI�\yB0IkJMLNI`[�W-DaV�BX� q �kBEB j W-m:SeB�ÍGf8IHQ5UTµ?F�V�LNSe^:[]D v_±¬h F'[n^Z��F¬mZBP�HW-QoY<F`µZW-FCF`µ:B��8B0IH¶�UNL8LGY�kF.WXFHQo�kFHQoVE�RL-J j W-m:SeB Í3WXIHB�\ZWXIHFHSe¶�Y?^:B�F`L3FHµ:B � ¾ S5FHB0IHQ5D�U B�Ð�BXV�F_� � LXJCFHµ:BPIHBXY?^aV�FHQeLND�L-J�FHµ:BPQ5[�WXUNB�kQ5�0BÓJMI`LN[(Ï0ÍP��	ËÏEÍ]�<F`L]ÈTÍ 	ÂÈTÍ<\:QeÀ?B0S2�KLTm:F.WXQ5D:B�YÒmG¶���\ZW-F`Q2W-S�WE�8BEI.WXUNQeD:U ±h D¼LTI.Y?B0IRFHL��kF`^ZY?¶]F`µ:B�mZBEµaW��GQ5LTIRLXJ t ³ g ��JMLTI»Y?Q6Ð�BEIHBEDGFlY?Q5[ºBEDZ�kQeLNDZWXS5QeFk¶�LXJcFHµ:B�QeD:\:^:F=Y:W-F_W?f¸RB¢\yB0IkJMLNI`[ F`µ:BP�HW-[ºB»BEÀ?\ZBEI`Q5[]B0D?F_� mG¶3^Z�kQeD:U Qe[�W-UTBX�'WXF»Y?Q6ÐdB0IHBEDGFl�k\ZWXFHQ2WXSZIHBX��LNS5^�FHQ5LTD ±Cj µ:B¢LNm �F.W-QeD:BXY I`BX�k^:SeF.�cW-I`B»�k^�[][�W-I`Q5�EB�Y�Q5D j WXm:S5B=È�¸»µ:Q2V.µ3��µ:LX¸¢�¬FHµ�BRBEI`IHLNIcI.WXFHBX�cLNm:F_W-Q5D�BXY ¸»Q5F`µ3�k\aW-FHQoW-S

Ï0Í



� LNQo�kB B ± I ±»q ÈTÍ<LTm:É`� v B ± I ±lq ÈTÎ<LTm:É`� v
��ÍNì Î ± È�� Î ± Î �
��ìNÎ Î ± ��� Î ± Ï �
� ÌXì Ï ± Ï � Î ± Í �
��ÏEÎNÎ Ï ± ë�� Î ± Í �
��ÏEìNÎ Í ± Ì � Î ± Ì �
�ÓÍNÎNÎ ë ± Í�� Ï ± � �
�ÓÍNìNÎ ÏTÏ ± Î�� ì ± � �

j WXm:S5BPÍ � T I`IHLTIRI.WXFHBX� q B ± I ±êv JMLNI¢A»ò h b�Q5[�WXUNBX�cV�LNI`IH^:\�FHBXY3m?¶½D:LNQo�kB ±Cj µ�B�D:LTQ2��B»Q2�'Q5D3UTIHBE¶3SeBE�8BES2�q �kB0BuF`BEÀGF v.±
�k\ZWXF ± IHBX� ± B ± I ±»q ÈNÍ3LNm:É`� v B ± I ±Rq ÈNÎ3LNm:É`� v

� 	 � Í ± � � Î ± ì �ÏEë�	ËÏEë Í ± Ï � Î ± È �ÈNÍ�	ÂÈNÍ Ï ± ë � Î ± Í �ë � 	Âë � Î ± � � Î ± Ï �Ï0ÍP��	ËÏEÍP� Î ± È � Î ± Î �
j WXm:S5BnÈ � T I`IHLNIPI.W-F`BX� q B ± I ±êv JMLTIuA»ò h b�Q5[�WXUNBX�¢V�LTIHIH^�\:FHBXY�m?¶�D:LTQ2��B3^:D:QêJMLTIH[]Se¶�Y?Qo�kFHI`Q5m:^�FHBXY]Q5DFHµ:B�Q5DGFHB0IH�TW-Slè�[ ÏEÎTÎ OEÏ0ÎNÎXí'WXF¢Y?QêÐ�BEI`BED?F¢��\ZW-F`Q2WXS%IHBX��LNS5^�FHQ5LTDZ� ±
IHBX��LNS5^�FHQ5LTD�I.W-D�UNQ5D�U JMIHLN[ � 	 � F`L�ÏEÍ]� 	´Ï0ÍP� q F`µ:B�[�W-ÀGQ5[3^:[ IHBX��LNSe^:FHQeLND�WE�TW-QeS2W-m�S5B v W-DZY]D:LTQ2�kB^:D:QêJMLTIH[]Se¶]YGQ2�kF`IHQem:^:FHB�YÒQeD´F`µ:B�Q5DGFHBEI`�NWXSlè [½ÏEÎNÎQOEÏEÎTÎ-í'UTIHBE¶�SeBE�8BES2� ± ORBEFHF`BEIRI`BX�k^�S5F.��fyD�LNF¢IHBE\ZLNI`FHBXYµ:BEIHB�fy¸lBEIHB½LNm:F_W-Q5D�BXY´m?¶ÂS5LX¸ � \ZWN�`� ¾ S5FHB0IHQ5D�U¼F`µ:B QeD:\:^:F��8B�V�FHLTI.�»IHBEU�W-I.YGBXYiWN� �`Q5[�WXUNBX� � v_±�h D?F`^ �Q5FHQe�8BES5¶�fNFHµ:Qo�RVEWXD]mZB�BEÀ?\�S2W-QeD:BXY3Q5D]F`BEIH[Ò�¬L-J�FHµ:BPS5LGVEWXS%V�LTIHIHB0S2W-F`Q5LTDZ�KBX��F.WXm:S5Qo�kµ:BXYnm?¶nFHµ:B ¾ S5F`BEIHQeD:U�kFHB0\ ±Ë� LNF`B]FHµZWXFEflWN� BEÀG\ZBXV�F`BXYäJMI`LN[ F`µ:B]F`µ:BELNI`BEFHQoVEW-SlV�LTDZ�kQoY?BEI_W-FHQeLNDZ��fKF`µ:B]I`BXV�LNUTD:Q5F`Q5LTD�I.WXFHBX�Q5DZV�I`BXWN��B¼¸»QeFHµ�F`µ:B���\ZW-F`Q2W-SlIHBX��LNSe^:FHQeLND ± ó�LX¸lBE�8BEIEfc��Q5DZV�BºW-So�kLÂFHµ:BnIHBXV�LNUND�Q5FHQeLND�F`Q5[]B3QeDZV�I`BXWN��BX�¸»Q5FHµï�k\aW-FHQoW-SCIHB��kLNSe^:FHQeLND%fcFHµ:Bn��\ZW-F`Q2WXSRIHB��kLNSe^:FHQeLNDiLXJPÈNÍ 	ËÈTÍ·\:QeÀ?B0S2��WX\:\ZBXW-I`BXYÔFHL�mZBnFHµ:BnmZBX�kFFHI.WTY?B¢L-Ð�mZBEF�¸RB0BED I`BXV�LNUTD:Q5F`Q5LTD3I.W-F`B�WXDZY3B ��V�Q5BEDGFcV�S2WT�H��Q ¾ VEWXFHQeLND ±�j µ:Q2�¬Qo�'¸»µ?¶8fTQ5D3¸»µZWXF�JMLTS5SeL-¸¢��f¸RB�LND:Se¶]IHB0\yLTIHF¢IHBX��^:S5F_�RIHBESoW-F`Q5�8B¢FHLnFHµ:B½VEWT�kB�L-JlÈTÍ 	ÒÈNÍ3Q5[�WXUNBX� ±� IHLT[ F`µ:B´LTm:F.WXQ5D:B�Y BEÀG\ZBEIHQe[]BEDGF.W-SlIHBX��^:S5F_��fRQeF]V0W-DÑB�WN�kQeS5¶�mZBiQeD?JMBEIHI`BXY�FHµZWXF]FHµ�B´[]BEF`µ:LGYWNV.µ:Q5BE�8B��K�8BEI`¶¼UTL8LGY´IHBXV�LTUND:QeFHQeLND�I.WXFHBX�»BE�8BED]QeD�FHµ:B�\:I`BX�kBEDaV�B�L-J�S2W-I`UNB½W-[ºLN^:DGFRLXJCD:LNQo�kB ±
�+#�� 	+>!,��/*B5	� ,/.109<�5 3
h DnW�F`µ:Q5I_Y3�kBEI`Q5BX�¬LXJ%BEÀG\ZBEIHQe[]BEDGF.��fE¸RB»V.µ:BXV.ð8BXY�FHµ�B�Y?B0\yB0DZY?BEDZV�BRL-JÜFHµ:B¢��¶:��FHBE[ LNDnFHµ:B»\�IHBXV�Qo�kQeLND¸»Q5FHµ3¸»µ�Q2V.µ FHµ�B»WE�TW-Q5SoW-m:SeBRQe[�W-UTBX�%W-I`B¢�k\ZWXFHQ2WXS5Se¶uI`BEUNQo�kF`BEIHBXY ± Ê BRF`µ?^a�'�kµ:Q6JMFHBXY�BXWNV.µ Qe[�W-UTBRLXJZFHµ:BFHBX��F¢�kBEFlm?¶ �´\:Q5ÀGBESo��QeD]FHµ�B�µ:LNI`Q5�ELTD?F_W-ScY?QeIHBXV�FHQ5LTD q Q5D�W ¸»I_W-\:\�Q5D:UnWXIHLN^�DZY´��Fk¶GS5B v WXDZY]IHBE\ZBXWXFHBXYFHµ:B¢�`W-[]BlIHBXV�LTUND:QeFHQeLND B0À?\ZBEI`Q5[]BEDGF.�ZL-J�FHµ�Q2�'��BXV�FHQeLND½LNDnFHµ:B=�kBEF'LXJ�FHµ:B¢ÈTÍ�[]LNI`B»Y?Q���V�^:S5F%LTm:É�BXV�F.� ±p �3VEW-D&mZBÂW-\:\�IHBXV�QoW-F`BXY+JMIHLT[ j W-m:SeB � fCFHµ:BÂ��¶:��FHBE[ \ZBEIkJMLTIH[���BX¹�^aW-S5Se¶Ô¸lBES5S'JMLTIn�k[�WXS5Sl�kµ:Q6JMF.�q � N�È O_ì v W-DZYÂY?BEUNI_WNY?B��ÇUTI.WNV�B�JM^:S5Se¶<JMLTI»S2WXIHUNB0I¢Y?Q2��\:S2WTV�BE[]BEDGF.� q ��N Ì\OEÏ0Î v.±
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��µ:QêJMF B ± I ±»q ÈNÍ3LNm:É`� v B ± I ±Rq ÈNÎ3LNm:É`� vÈ Î ± ë � Î ± Ï �ì Í ± Î � Î ± ���Ì ë ± Ì � � ± ���Ï0Î ÏS� ± ë � ÏEÍ ± ì �
j W-m�S5B � � T IHI`LNI¢I.WXFHBX� q B ± I ±6v JMLNIP�kµ�QêJMFHB�Y·A»ò h bËQ5[�WXUNBX� q �kµ�QêJMF.�»WXIHB½Q5D]\:QeÀ?B0Sd^:D:QeF.� v.±

�kµ:Q6JMF D:LNQo�kB B ± I ±»q ÈTÍ<LTm:É`� v B ± I ±lq ÈTÎ<LTm:É`� vÈ ��ÍNì Î ± ë�� Î ± Ï �È ��ìNÎ Î ± ��� Î ± Ï �È ��ÏEÎNÎ Ï ± ��� Î ± Í �È ��ÏEìNÎ È ± Î�� Î ± ì �ì ��ÍNì Í ± Ï � Î ± ë �ì ��ìNÎ Í ± Ì � Î ± � �ì ��ÏEÎNÎ � ± Ï � Ï ± È �ì ��ÏEìNÎ Ì ± È�� Í ± Ì �
j WXm:S5B�ì � T IHI`LNI½I.W-F`BX� q B ± I ±6v QeDÔF`µ:B]\:I`BX�kB0DZV�BnL-JPmyLTFHµ&D:LTQ2�kB q Q5DïUNIHB0¶ÔSeBE�8BES2� v W-DaY��kµ:Q6JMF.� q Q5D\:Q5ÀGBESd^�D:Q5F_� v.±
Ê B�µZWE�8B¢LNm:F_W-QeD:BXY¼�8BEI`¶3��Q5[]QeS2W-I�IHBX��^:S5F_��f8IHBE\ZLTIHFHB�Y¼Q5D j WXm:S5BÓì?f8¸»µ:BED�V�LN[nm:Q5D:QeD:U�D:LTQ2��B�W-DZY�kµ:Q6JMF.� ± ó�BEI`BnW-U�W-Q5DïQ5F [n^Z��F�mZB¼D:LTFHBXYËFHµZWXF FHµ�B�¹�^aW-S5QeF�¶´L-J¢F`µ:BnIHBX��^:S5F_�ÓQo�u\ZWXIHF`S5¶ËY?^:BnFHLÂFHµ:B

� ¾ SeFHBEI`Q5D:U3B�Ð�BXV�F.� �3L-J�FHµ�Bu\�IHBE\:I`LGV�BX�`�kQ5D�U]��FHBE\ ±h F�Q2� V�LNDZV�Se^ZY?BXYiFHµaW-F3FHµ�B]��\ZW-F`Q2W-SlIHBEUTQ2��FHI.WXFHQeLND&L-J¢Qe[�W-UTBX��Q2��Q5[]\ZLTIHF.WXD?F�m:^�F3FHµZWXF3�k\aW-FHQoW-SIHBXY?^�DZY:W-DaV�¶3[�W-ð8B�� QeFK\ZL��H�kQem:S5B¢FHL½WTV¨µ:QeBE�8BR�8B0IH¶�UNL8LGY]\ZBEIkJMLTIH[�WXDZV�BX�cBE�8BED3Q5D3F`µ:B¢\:IHBX��BEDZV�B»LXJcWV�LN[nm:Q5DaW-FHQeLND½L-JcWTY:Y?QeFHQ5�8BlD:LNQo�kBPW-DZY3[]LGY?B0I.W-F`B»WX[]LN^:DGF'LXJ%[]Qo�kIHB0UNQ2��FHI_W-FHQeLND½myB0Fk¸lBEBED½FHµ:B»[]LGYGBESQ5[�WXUNB�WXDZY·F`µ:B½V�^:IHI`BEDGFRQ5[ÒW-UNB ±
�+#�� ' � � 2 
=3:, �U;+3
h DnLNI_Y?BEICFHL��8BEI`QêJM¶�FHµ�B�I`LNm:^Z��FHD:B��H�KLXJ%F`µ:B���¶:��FHBE[�W-U�W-Q5Da�kFRLGV0V�S5^Z��Q5LTDZ��f8¸RB¢\ZBEIkJMLTIH[]B�Y Fk¸lL�[]LTIHB�kBEI`Q5BX��L-J¢B0À?\ZBEI`Q5[]BEDGF.� ±nh DËFHµ�B ¾ I.��F3��BEIHQeBX��¸RBnI.W-DaY?LN[]Se¶i��BES5BXV�FHBXYËW´��^:m?¸»QeDZY?LX¸�Q5DËFHµ�B¼F`BX�kFQ5[�WXUNBX�%WXDZY WT�H�kQeUND:B�Y3WÇI_W-DZY?LT[ �NWXS5^:BlmZBEF�¸RBEBED½Î¢W-DZY½ÍNìTì�FHL�F`µ:BC\:Q5ÀGBESo�dQ5DZ��Q2Y?BCFHµ�BR��^:mG¸»Q5DZY?LX¸ ±j µ:B�LNm�F.W-QeD:BXY�BEIHI`LNI�I.WXFHBX�ÂW-I`B���^:[][�WXIHQ5�0BXY QeD j WXm:S5B&ë ±²h D�FHµ:Bï�kBXV�LNDZY B0À?\ZBEI`Q5[]BEDGFEfl¸RBI.W-DaY?LN[]Se¶��kB0S5BXV�F`BXY �ÔV�LNS5^�[]DZ�»W-DaY�� IHLX¸¢��QeD´F`µ:B�IHBX�`VEW-SeBXY·Qe[�W-UTBX�»W-DZYÂWN�`�kQ5UTD:BXYiW¼I_W-DZYGLN[�NWXS5^:B�F`L¼F`µ:B½V�LNI`IHBX��\yLTDZY?QeD:U¼\�Q5ÀGBES2� ±'j µ:B½LNm:F_W-Q5D�BXY]BEIHI`LNI»I.WXFHBX�¢W-I`B½�k^:[][ÒW-IHQe�EBXY QeD j W-m�S5B3Ì ±t LT[]B]L-JÓFHµ:B�Q5[ÒW-UNB��uJMIHLN[ ¸»µ:QoV¨µ&F`µ:BÂ�k¶��kFHB0[ ¸»WT�¼WXm:S5BÂFHLËQ2Y?BEDGFHQ6JM¶Ô\aW-IHF`Q2WXS5S5¶ïLGVEV�S5^aY?BXYLNm:É�BXV�F_��W-I`BnY?Q2��\:S2WE¶8BXY]QeD � Q5UT^:IHB � ± ACLN[]\ZWXIHQeD:U¼F`µ:B3IHB��k^:SeF.�»Q5D j W-m:SeBX��ë]WXDZYÔÌnQ5F¢Q2��BE�GQ2YGBED?FFHµZWXF FHµ�B]LGVEV�Se^Z�kQeLNDïV�LNDZV�BED?F`I.WXFHBXYiQ5DïW´��^:m?¸»QeDZY?LX¸�L-J¢F`µ:B]Qe[�W-UTB3\yL��kBX��[]LNI`B¼\�IHLNm�S5BE[�� ±nh DmyLTFHµ&V0WN�kB���f%µ:LX¸RBE�8B0IEfZ¸RBnV�LTDZV�S5^aY?B3FHµZWXF�FHµ:Bº�k¶��kF`BE[(WX\:\ZBXW-I_�uFHL�F`LNS5B0I.W-F`Bn�k[�WXS5S�W-[]LT^:DGF.��LXJLGVEV�S5^a�kQ5LTD ±

Ï �



� Q5UT^:IHB � � T QeUNµGF»\ZW-I`FHQoW-S5Se¶]LGVEV�Se^ZY?BXYnLNm:É�BXV�F_�»V�LNI`IHBXV�FHS5¶ºV�SoWN�H��Q ¾ B�YÒmG¶]F`µ:B½�k¶��kFHB0[ ±
� B ± I ±Rq ÈNÍ3LNm:É`� v B ± I ±»q ÈTÎ<LTm:É`� v
� Î ± Ì � Î ± � �ë Í ± Î � Ï ± Í �
� ì ± Ì � � ± È �ÏEÎ ÏEÍ ± Ì � Ï0Î ± � �

j WXm:S5B�ë � T IHIHLTIRI_W-FHB�� q B ± I ±6v JMLTI�A»ò h b´Q5[�WXUNBX�¬LGV0V�S5^ZYGBXY¼mG¶nWuI.WXDZY?LT[]S5¶½\:S2WTV�BXY�� 	��½¸»Q5DaY?LX¸L-JC^:D�QêJMLNI`[]S5¶nYGQ2�kF`IHQem:^:FHB�YÒI_W-DZYGLN[ÁD:LNQo�kB ±
�+#�� � ��.1(7098 ,C3 ��;�� , *-> (A568��X56(+*B8���;=3
h D�LTI.Y?BEI¢FHL3U�W-QeDiW3myB0FHFHB0I»^:DZY?BEI_�kF_W-DZY?QeD:UnL-J�FHµ:B�IHB0S5BE�TW-DaV�B�L-J�FHµ:B�LNm�F.W-QeD:BXY]IHB��k^:SeF.�R¸RB�I`^:DiWJMBE¸ BEÀ?\ZBEI`Q5[]B0D?F_�K^Z��Q5D:U]\ZBEI_V�BE\:F`IHLTDZ��Q5Da�kFHB�WNY´L-J t ³ g � ±�Ê B3V�LTDZ�kQoY?BEIHB�YiW]�k^:ma�kBEF�JMLTIH[]B�Y·mG¶Fk¸lL3LNm:É�BXV�F.� q FHµ:B ¾ I.��FRF�¸RL3F`L-¶ºVEWXI.�KQeD � Q5UT^:IHBPÍ v f?JMLNIH[ºBXY<F`µ:B�F`I.W-QeD:Q5D�U3�kB0F»L-JCÌXÍ3Q5[ÒW-UNB���fGW-DZYIH^:D]I`BXV�LTUND:QeFHQ5LTD¼B0À?\ZBEI`Q5[]BEDGF.�%mG¶3WNY�Y?Q5D:U½^:D:Q6JMLNIH[ºS5¶3YGQ2�kF`IHQem:^:FHB�Y I.W-DaY?LN[ D:LNQo�kB¢FHL½FHµ:B¢FHBX��Fl�kBEFq W-So�kLºV�LNDa�kQ2��FHQeD:U¼LXJRÌ�Í<Qe[�W-UTBX� v_±'j µ:B½LNm:F_W-QeD:BXY]IHBX��^:S5F_�»W-I`B ��^:[][�WXIHQe�EBXY3Q5D j W-m:SeBA� ±j µ:BË��BXV�LNDaY V�LTS5^:[ºD�L-J j W-m�S5B � UTQ5�8BX�nFHµ:BËWE�8BEI_W-UNBiLXJnFHµ:BiI`BX�k^�S5F.�]LTm:F.WXQ5D:BXY�¸»Q5F`µ�FHBEDY?QêÐ�BEI`BED?F�\yB0I.V�BE\�FHIHLTDZ� q V�LTIHI`BX�k\ZLNDaY?Q5D:U�F`L¼Ï0Î Y?Q6Ð�BEIHBEDGFcI.W-DaY?LN[ V.µ:LNQoV�BX�¬LXJ%F`µ:B»Q5D:QeFHQoW-SG¸RBEQeUNµGF.� v_±j µ:Bi\ZL8LNI´\ZBEI�JMLNI`[�W-DZV�B´L-J½\ZBEI_V�BE\:F`IHLNDa�]VEW-D�mZBiBXWT�kQeS5¶&BEÀG\:S2WXQ5D:BXY&Q5D�F`BEIH[�� LXJ½FHµ:Bi[�WXIHUTQ5DWN�H��LGV�Q2WXFHBXY F`L�F`µ:Bl�kBE\aW-I.WXFHQeD:U�µG¶G\yB0IH\:SoW-D:BCL-JaBXWNV.µ�\ZBEI.V�BE\:FHI`LND�WN�%LN\:\ZL8��BXY FHL¢FHµ�B t ³ g [ÒW-IHUTQ5D ±h D�F`µ:Q2�CBEÀ:WX[]\:SeB8fNFHµ�Bu\ZBEI_V�BE\:F`IHLTD·[ÒW-IHUTQ5DnQ2�RmZBEF�¸RB0BED�Í3W-DaY+Ï0Î<F`Q5[]B��'�k[�WXS5SeBEICFHµZWXD·F`µ:B t ³ g[�W-I`UNQ5D ±�j µ:Qo�Ç[]B�W-DZ�»FHµZWXF�mZLNF`µ t ³ g ��WXDZY´\ZBEI.V�B0\:FHI`LNDZ����BE\ZWXI.W-F`B BEÀ�WNV�FHS5¶�F`µ:B F`I.W-QeD:Q5D�U��kBEF0fm:^:F»FHµaW-FRF`µ:B�\ZBEI_V�BE\:F`IHLNDº[�W-I`UNQ5Dº[�W-ð8BX�cQ5F»YGQ �ÒV�^:S5FCF`L3V�SoWN�H��QêJM¶ºV�LNI`IHBXV�FHS5¶3D�L-�8B0S:Q5[�WXUNBX�CQ5DnFHµ:B\:IHBX��BEDZV�B¢L-JcD�LNQ2��B ±'h DGFH^:QeFHQe�8BES5¶8fEF`µ:Q2�¬J@WTV�F»VEWXD¼mZB�B0À?\:SoW-QeD:BXY mG¶3FHµ:QeD:ð?QeD:U�L-JÜD:LNQo�kB�\ZBEI`FH^:I`mZW-F`Q5LNDWN�3W·[ºLNFHQeLNDiQeD�LNm:É�BXV�F ��\ZWNV�B�� QêJ=FHµ:Bn[�WXIHUNQeDÔQo��FHL8LË�k[ÒW-S5S@fdBE�8BEDïW´��S5QeUNµGFu\ZBEI`FH^:I`mZW-F`Q5LTD&VEW-Dm:IHQeD:U½WÓ\ZLTQ5DGFCWNV�I`L8�`��F`µ:B¢�kB0\ZW-I_W-FHQeD:U µG¶G\yB0IH\:SoW-D:B q �kB0B � Q5UT^:IHB�Ï v.±C� LNI'F`µ:B¢�HWXð8B»L-J V�LN[]\aW-IHQo�kLTD%fFHµ:B �`Q5[�WXUNB �¼LXJlFHµ:B3D:LTIH[�WXS¬�8B�V�FHLTI�WT�H�kLGV�Q2W-F`BXYi¸»Q5FHµiLTD:B3L-J=FHµ:B3\ZBEI_V�BE\:F`IHLTDZ��Q2�PY?Q2��\:S2WE¶8BXY]Q5D

� � B ± I ±»q ÈNÍ3LNm:É`� v B ± I ±lq ÈNÎ3LNm:É`� vÏ Ï Í ± Ï � Ï ± È �Ï Í È ± Í�� Ï ± � �Í Ï � ± ì�� Í ± � �Í Í ë ± Ï � È ± Í �
j WXm:S5B]Ì � T IHI`LNI�I_W-FHB�� q B ± I ±6v JMLNI½A»ò h b�Q5[ÒW-UNB��RQ5Di¸»µ:QoV¨µ ��V�LNSe^:[]DZ�»WXDZY �$IHLX¸¢� q I_W-DZYGLN[]Se¶�kBESeBXV�FHB�Y v ¸lBEIHB�IHB0\:S2WTV�BXY¼mG¶]^:D:Q6JMLNI`[]S5¶nY?Qo�kF`IHQ5m�^:FHBXY]I_W-DZY?LT[²D:LTQ2�kB ±

Ï0ì



D:LTQ2�kB t � W ± B ± I ±(p�� W ± B ± I ± t ³ g
�ÓìNÎ Í ± � � Ï ± Ì � Î ± Î �
��ÏEÎTÎ Ì ± Ï � � ± È � Î ± Î �
��ÏEìTÎ ÏEë ± Ï � �G± ë � Î ± Î �
�ÓÍNÎTÎ ÍNì ± � � Ï � ± � � Î ± Î �
�ÓÍNìTÎ Í �?± È � ÍNÎ ± Í � Î ± Î �
�ÓÈNÎTÎ ÈNÈ ± È � ÍNì ± � � � ± Í �

j WXm:S5B � � p �8BEI_W-UTB¼BEI`IHLTI I.WXFHBX� q W ± B ± I ±6v LNm:F_W-QeD:BXYÔmG¶ËWE�8BEI.WXUNQ5D�U·F`µ:B�W ± B ± I ± LXJ½ÏEÎi��Q5D:UTS5Bn\yB0I �V�BE\:F`IHLNDa� q�t �Rv W-DZY�m?¶ÂV�LT[]\:^:F`Q5D:U3F`µ:B½WE�8BEI.WXUNB \ZBEI_V�BE\:F`IHLTD q£p �=v V�LT[]\ZW-I`BXY]¸»Q5F`µ·F`µ:B3V�LNIHI`B ��k\ZLNDZYGQ5D:U�W ± B ± I ± L-J t ³ g �RQ5D�FHµ:B�\:I`BX�kB0DZV�B�LXJCD:LNQo�kB q ��BEB�FHBEÀGF v_±
� Q5UT^:IHB � q �Ev.±"j µ�BiD:LNI`[�W-S¢�8BXV�F`LNInLNm:F_W-Q5D�BXYÑm?¶ WE�8BEI_W-UNQeD:UËFHµ:BiF`BED�V�LT[]\:^:F`BXY \ZBEI_V�BE\:F`IHLTD%fQ5DZ��FHBXWTYdf?Qo�»�kµ:LX¸»D]QeD � Q5UT^:IHB � q � v_±KÊ µ�Q5S5B � QeUN^:I`BX� � q��:v W-DaY q���v W-I`B V�S5BXWXIHS5¶nYGQêÐ�BEIHB0D?F0f q �av W-DZYq � v W-IHB½¹8^ZW-SeQ5F_W-FHQe�8BES5¶n��Q5[]QeS2WXI ± ó¢L-¸lBE�8BEI0f?¹8^ZWXD?F`Q5F.WXFHQe�8B�W-DZWXS5¶��kQo�»�kµ:LX¸¢��F`µZW-F»BE�8B0D·F`µ:B½WE�8BEI.WXUNB\yB0I.V�BE\�FHIHLTD%f8QêJÜV�LT[]\ZW-I`BXY ¸»Q5F`µ3FHµ:B�ò t ó fNQo�'�kF`Q5SeSZ¹�^�Q5FHB=W-DnQ5D:B�ÐdB�V�FHQe�8B»V�SoWN�H��Q ¾ B0I q£j W-m:SeB$�?f8FHµ�Q5I.YW-DZY]JMLN^:I`FHµiV�LNS5^�[]DZ� v_±
� � ç �KæPå � �Cç0âÒß
h D FHµ:Qo� ¾ DZW-SP�kBXV�FHQ5LTD&¸RBÂV�LN[º\ZW-I`B·LT^:InIHBX��^:S5F_�<¸»QeFHµÑF`µ:B�¸RLTIHð&L-Jºè �-í@fRY?Qo�HV�^a�H�nWäJMBE¸ Q2�H��^:BX�W-IHQo�kQeD:U<JMI`LN[²LT^:IPW-DZWXS5¶��kQ2��fZW-DZYÂ�k^:[º[�W-I`Q5�EB»F`µ:B�LNm:F_W-Q5D�BXY]IHBX��^:S5F_� ±
�$#&% � ��.1(7098 ,C3 ��;�� , *-> (78B5 
7, � 
=3 � ��8��
j µ:B¼Qe[�W-UTBX�»L-J»F`µ:B]A»ò h b Y�W-F.WXmZWN��B]µZWE�8B3mZBEBEDiLTIHQ5UTQ5DZWXS5Se¶·^a�kBXYim?¶ g ^:I.WT�kBnWXDZY � W�¶GWXI�WN��WmyB0DZV¨µ�[�W-I`ð´JMLNI3FHB��kFHQeD:UiFHµ�BEQ5I�W-\:\ZBXWXI.W-DaV�B � mZWN��BXY I`BXV�LNUTD:Q5F`Q5LTDÑ��¶:��FHBE[äf¬mZWT�kBXY�LND&F`µ:B�D:LNF`Q5LNDL-Jl\ZW-I_W-[]B0FHIHQoV�BEQeUNBEDZ��\ZWNV�B�è �Xí ± ò¢^:I¢IHBX��^:S5F_����BEBE[²F`L�V�LN[º\ZW-I`BÓJ@WE�8LTI.W-m�S5¶�¸»Q5F`µ´IHB��k\ZBXV�F¢FHLnFHµ:BIHBX��^:S5F_��I`BE\ZLNI`FHBXY QeDiè ��íZBX��\ZBXV�Q2WXS5Se¶uQeD3FHBEI`[��%L-JcV�LN[]\:^�F.W-F`Q5LTDZW-S�V�L8��FlW-DZY3UNQe�8BED3FHµ:BRJ@WTV�FCFHµZWXFC¸RBY?Q2�`VEW-I_Y?BXYiV�LTS5LNIPQ5D?JMLTIH[�WXFHQ5LTD ±¢� LNF`B F`µZW-F t ³ g ��W-SeS5LX¸ JMLTI�FHµ:BnV�LNDZ��FHIH^aV�FHQeLND´LXJlFHI.WXQ5D:QeD:U���BEF.�L-J»[n^ZV.µÂ�k[�WXS5S5B0I¢�kQ5�0B FHµaW-DiFHµ�B3FHI.WXQ5D:QeD:U���BEF.��L-JÓè �-í ±�s D:S5Qeð8B g ^�I.WN��BnW-DZY � WE¶GW-I0� ��fyµ:LX¸lBE�8BEIEfLN^:I¢[]BEF`µ:LGY�Y?L8BX�»D:LNF»QoY?BEDGFHQêJM¶nLNm:É�B�V�FE� �K\ZL8��B ±h F�¸RLN^�S2YimyBºQ5DGFHBEI`BX�kF`Q5D:U�FHLäV�LN[º\ZW-I`B3LN^:I½[]BEFHµ�LGY+¸»QeFHµËFHµ:B�V�S2WN�`�kQ ¾ VEW-F`Q5LTD���FHI.WXFHBEUT¶���^:U �UNBX��FHBXY´QeD&è �Xí¬LTDiFHµ:B��HWX[]B½Y:W-F_W¼\ZLNQ5DGF.� ±�p JMF`BEI¢FHµ:B�V�LNDZ��FHI`^ZV�FHQeLNDÂL-Jl\ZW-I_W-[]B0FHIHQoV�BEQ5UTBEDZ�k\aWNV�BX��fg ^:I.WT�kBÂW-DZY � WE¶GWXI3V�SoWN�H��QêJM¶ËWXD LTm:É�BXV�F�V�LN[]\�^:FHQeD:U´F`µ:B][]QeD:Q5[3^:[ÁLXJ�F`µ:B�Y?Qo�kF.WXDZV�B]mZBEF�¸lBEBEDFHµ:B�\ZLTQ5DGF»IHBE\:I`BX�kB0D?F_W-FHQe�8B»L-JcF`µ:B�LNm:É�B�V�F»WXDZY¼FHµ�B�[�W-D�QêJMLNSoY<LXJ'B�WNV.µ¼LTm:É�BXV�FRQeD]FHµ�B�Y:WXF.WXmZWN��B ±»p\yL��H��Q5m:QeS5Q5F�¶�V�LN^:SoYÒmZB�FHµ�Bu^a�kB�L-J t ³ g �KJMLNI»F`µ:Q2�RSoWN�kFP�kF_W-UTB ±
�$# " 	0�h0�2C0���,/2/, *\@
p D Qe[]\ZLNI`F.W-DGF]Qo�H�k^�BiQ2�¼µ:LX¸(F`µ:Bi\:IHLT\ZL8�kB�Y"�k¶��kF`BE[ ,0Æ.*N45� ¸»Q5FHµ�F`µ:BËD?^:[nmZBEI3L-J��?QeBE¸¢��W-DZYLNm:É�BXV�F_� ±lj µ:Q2�R\ZLTQ5DGF�Qo�»W-S2��L]V�LND:D:B�V�FHBXY]¸»QeFHµ�FHµ:B�D:B0BXY]L-JlV�LTDZ�kQoY?BEI`Q5D:U3D:LTD:S5QeD:BXWXI t ³ g �R¸»µ:BEDY?BXW-SeQ5D:U3¸»QeFHµ�[]LTIHB�Y?Q���V�^:S5F=V�S2WT�H�kQ ¾ VEWXFHQ5LTD�F.WN��ð:� ±

Ï0ë



h JlFHµ:BnD?^�[¼mZBEI�LXJ»LTm:É�BXV�F.��Qo�uV�LNDZ��F.W-DGFEfc[]LNI`B3�?QeBE¸¢��^:DZY?B0I YGQêÐ�BEIHB0D?F�UTBELN[ºBEFHI`Q2V WXDZYÔQeS5S5^ �[]Q5DZWXFHQeLND�V�LTDZY?QeFHQ5LTDZ�KB0�8BED?F`^ZW-SeS5¶3I`BX¹�^�Q5IHB¢FHµ�BuQe[]\:SeBE[¼B0D8F.W-F`Q5LTD3L-J�D:LND:SeQ5D:B�W-I t ³ g � ± ó�LX¸lBE�8BEIEfFHµ:B���FHI`^ZV�FH^�IHB¢L-JcFHµ�B���¶:��FHBE[ IHBE[ÒW-Q5Da�¬BEÀ�WNV�F`S5¶ F`µ:B��`W-[]B ±ch J%[ºLNIHB¢LNm:É�B�V�F.�CW-I`B�WNY�Y?BXYdfGQ5DZ��FHBXWTYdfFHµ:B½\:IHLT\yL��kBXYi[]BEF`µ:LGY]IH^:Da��LN^:F¢L-Jl[]B0[]LNI`¶n�k\ZWTV�B q FHµ:B��k\ZWXFHQ2WXSCV�LT[]\:S5B0À?QeFk¶½L-JlFHµ�B \:I`LN\ZL8��BXY�k¶��kFHB0[ UTIHLX¸¢�¼¸»QeFHµÑF`µ:Bi�`¹�^aW-IHBÂL-J½FHµ�B´DG^:[¼mZBEI½L-J½LNm:É�B�V�F.� v.±�j µ:Qo�<Qo�<mZBXV0W-^Z��BiFHµ:Bä�k¶��kFHB0[V�LN[]\�^:FHBX�½W-D�ò t ó JMLTI3BXWNV.µ&LNm:É�BXV�F \ZWXQ5I ±&p DÑWXS5F`BEIHDZWXFHQe�8B��kF`I.W-F`BEUN¶�fKLXJ���\ZW-F`Q2W-S¢V�LN[]\:SeBEÀGQ5F�¶S5Q5D�BXW-I»QeD´FHµ�BuDG^:[nmZBEIRLXJCLNm:É�BXV�F.��f:¸=WN�»\:IHLT\ZL8�kB�Y´m?¶�³lW-\:D�Q5ð�WXDZY´V�LX¸lLNIHð8B0I.��è ìXí ±lh DZ�kF`BXWNY�L-JlWFHBED:D�Q2�KF`LN^:I`DZW-[ºBED?F0f8FHµ:B�ò t ó��R��BE\ZWXI.W-F`Q5D:U3B�WNV.µ¼LXJ'F`µ:B+
ÁLNm:É�BXV�F.��JMI`LN[ FHµ:BPIHBE[�WXQ5D:QeD:U7
e[�ÏW-IHB ¾ I.��F�V�LN[]\:^�FHBXY ±�j µ:BED%fZW3FHB��kF»Q5[ÒW-UNBPQ2�»V�SoWN�H��Q ¾ B�YÒI`BES2WXFHQe�8BES5¶3F`L¼BXWTV¨µ�LXJCFHµ:B4
(V�LT[]\:^:F`BXYò t ó���fGW-DaY FHµ:B ¾ DaW-S�V�S2WT�H��Q ¾ VEWXFHQeLNDnY?BXV�Q2Y?BXY�^:\ZLNDnFHµ:B»LT^:F.V�LN[]B»LXJdF`µ:B»FHµ�BX�kB$
ÁV�SoWN�H��Q ¾ V0W-FHQeLNDZ� ±p S5F`µ:LN^:UTµ][]LTIHB¢W-\�\yB�W-S5QeD:UuJMI`LN[ FHµ:B¢�GQ5BE¸»\ZLNQeD?FCLXJc[]BE[]LTIH¶�IHBX¹8^:QeIHBE[]B0D8F.��fXFHµ�Q2�'[]BEF`µ:LGY<LXJMFHBEDS5BXWTY:�RFHLºW-[nm:Q5UT^:LN^a�»V�S2WT�H�kQ ¾ VEWXFHQ5LTD ±9T []\:QeIHQ2V0W-S:BE�GQ2YGBEDZV�B�QeDZY?QoVEW-F`BX�KF`µZW-F¢LN^:I¢WX\:\:I`L8WNV.µ%fZ¸»µ:Q2V.µQ2�RD:BE�8B0I»W-[nm:QeUN^:LT^Z��f:\:I`LGY?^ZV�B��ÇmZBEF`FHBEI¢WXDZY][]LNI`B�IHBE\�IHLGY?^ZV�Q5m:SeBuI`BX�k^�S5F.� ±
�$#�� � ��; �62 
+3B, ��;=3
h DºFHµ:Qo��\aW-\ZBEIR¸lB�µaW��8BPWN�`�kBX�`�kBXY]F`µ:B�\ZLTFHBEDGFHQoW-SZL-JcSeQ5D:BXWXI t ³ g �'Q5DnFHµ:BP\:IHLTm:S5BE[�LXJcIHBXV�LNUND�Q5�EQeD:UÈ �@� LTm:É�BXV�F_�PJMI`LN[ WÂ�kQ5D�UNS5Bn�GQ5BE¸ ±�p ����µ:LX¸»D�m?¶iF`µ:BºV�LN[]\aW-IHQo�kLTDÔ¸»QeFHµ�LTFHµ:BEI�F`BXV¨µ�D:Q2¹8^:BX��f QeFW-\:\ZBXWXI.�'FHµZWXF t ³ g �%V0W-D3mZBRB�Ð�BXV�FHQ5�8B0S5¶ >£�`*8/27y�`� BE�8BED�Q6J:F`µ:BRDG^:[nmyB0I%L-J�BEÀ�W-[]\:SeBX�yQo� [n^ZV.µ�S5LX¸lBEIFHµZWXD·F`µ:B�Y?Qe[]BEDZ��Q5LTDZW-SeQ5F�¶ LXJcFHµ:B�LTm:É�BXV�F=�k\ZWTV�B ±Cj µ:Qo�»W-UNI`BEBX�C¸»Q5FHµºFHµ:B�F`µ:BELTIHBEF`Q2VEWXSdBEÀG\ZBXV�F.WXFHQeLNDFHµZWXF»VEWXD¼mZBPY?BEIHQe�8BXYumG¶3[]BXWXDZ�¬LXJ�� � � YGQ5[]BEDa�kQ5LTD3V�LTDZ�kQoY?BEI_W-FHQeLNDZ�PèêÏ0ë-í ±�j µ:B¢IHBE[�WXIHðTW-m�S5¶�UNL8LGYIHBX��^:S5F_�R¸»µ:Q2V.µ�¸RB�µZWE�8B�IHBE\ZLNI`FHBXY]QeDZY?Q2V0W-FHBPFHµZWXF t ³ g �»W-IHB½S5Qeð8BES5¶½FHLnmyB½�8BEIH¶n^Z��B�JM^:SdJMLNI¢YGQ5IHB�V�FÈ �@� LNm:É�BXV�FlIHBXV�LNUND�Q5FHQeLND ±
©]°�� �¬Ù8Ø���ÖGÚ!� �&Ö��y­X«
j µ:Q2�'¸RLTIHð½µZWN�CmyB0BED3\ZW-I`FHQoW-S5Se¶3��^:\:\ZLNI`FHBXY3m?¶�W�UNI.WXD?F'JMI`LN[÷F`µ:B p UTBED:�EQoW t \ZWX�EQ2WXS5B h F.WXS5Q2WXDZW�W-DZYW<DZWXFHQeLNDZWXS¬\:I`LNÉ�BXV�FCJM^:DZY?B�Y·mG¶ gis+I�tGj�±
� ���\�uá�� ßÔæ$�
�
èêÏ�í tZ±Gp ðTWX[�W-F_�k^%f j�±:t WN�`W-ðGQ£f�ó ±G� ^�ð?^:[ÒWNV.µ:Q£fTW-DZY�	 ±:t ^:BEDZWXU8WGf � p IHLNm�^Z�kFCJ@WNV�B¢Q2Y?B0D?F`Q ¾ VEWXFHQeLND�`V¨µ:B0[]B � ��bÔBEÀG\ZWXDZ�kQeLND�L-JlWXD´QeD?�TW-I`Q2WXD?FCJMBXW-F`^:IHB��k\ZWTV�B8f ��
 ;
��� ;=�`9-Æ �»�:9N4 � b����������¨7?>k�_4546/5õ

� �¨7?>��¢98ö�>2,½*87:���C981�Ä�Ã8>k�¨�·�c/ê,0/2987���� � 4 � 98��/5> ��1u,�*87:���y�`Æ ��7�/ �EÃa�`, f'Ï � � ÏNfZ\:\ ± Ì�Ï¨ñ � � ±
è Í-í g�± O»WX�XW-I_WNWnW-DZYiA ± g�±yt µ:BEFHF�¶8f"! 987G46/27y�`*8�ÇÄ��`9 � �H*81313/27 � f$#NLTµ:D Ê QeS5BE¶�f � BE¸%	CLTIHð�fdÏ � Ì �G±
è È-í�³ ± ORS2W-D��8fdO ±%t V.µ:LNSeð8LN\?J`fÜó ± OR^�S5FHµ�L-Ð�f¬A ± OR^:I`UNBX��fd³ ± � ± ³lWX\:D:Q5ð�f%WXDZY j�± ³CBEFHF`BEIEf ��ACLT[ �\ZWXIHQo�kLNDiLXJC�GQ5BE¸Rñ�mZWN��BXY]LNm:É�BXV�F¢IHB�V�LNUTD:Q5F`Q5LNDÂWXS5UNLTIHQeFHµ:[��R^a�kQ5D�U¼I`BXW-SeQ2�kF`Q2V�È � []LGY?BESo��f � ;=�H9XÆ9'&�� � �(!(!*) + � f�b � A t ³CLNS ± ÏTÏNÏEÍGf'Ï � � ëGfy\:\ ± ÍNì?Ï.ñGÍTìNë ±
è � í I�± ORI`^:D:BESeS5Q¢WXDZY j�± � LTUNUNQeL:f � � WTV�B I B�V�LNUTD:Q5F`Q5LND � � BXWXFH^:I`BX�3�8BEI.��^Z� j BE[]\�S2W-F`BX��f � �,�-�-�

���H*87�, � 987·; � )*� f:³CLTS ± Ï0ì?f%Ï � � ÈGfd\:\ ± Ï0Î � Í�ñZÏ0ÎNìTÍ ±
è ì-í3A ± ACLTIHFHB��¼WXDZY ³ ± � ± ³lW-\:D:Qeð � t ^:\:\ZLNI`F]³CBXV�FHLTI � B0Fk¸lLNI`ðdf � )Ë*8Æ/��/27y��45�`*8��7:/27 � fR³CLTS ± ÍTÎ?fÏ � � ìGfd\:\ ± Ï.ñGÍTì ±

ÏXÌ



è ë-í tZ±
T Y?BESe[�W-D%f�ó ± OR^:SeFHµ:LXÐïW-DZY � ±:Ê BEQeDZ�kµZWXS5S@f	� t F`Q5[n^:S5^Z� � WX[]Q5SeQ2W-I`Q5F£¶ � BEFHBEI`[]Q5D�BX� I BXV�LTU �D:QeFHQeLND t FHI_W-F`BEUN¶]JMLNI � L-�8B0S%È �@� ò¢m:É�BXV�F.��f � p�hlg BE[]L � L ± ÏNÏEÈ]�?f gih�j fdAlW-[nm:IHQoY?UNB8fZÏ � � �G±
è ÌEí � ± �¬± ó�^:F`FHBED�S5LGV.µ:BEIEfG¡ ± p ± ��S2W-DaY?BEIH[ÒW-DnW-DaY Ê ± # ±\I ^ZV¨ðGS5QoY?UNB�f ��ACLT[]\ZW-I`Q5D:U h [�W-UTBX� s ��Q5D:UF`µ:B½ó�W-^Z�`Y?LNI�Ð � Q2�kF_W-DZV�B8f � ���
�-� ���H*87�, � 987·; � )*� fG³CLNS ± Ï0ì?f%Ï � � ÈGfd\:\ ± �TìNÎEñQ�NëTÈ ±
è �-í½ó ±Cg ^�I.WN��BÂW-DZY tZ± � ±C� WE¶GW-I0f
�H³�Qo�k^ZWXS¢bdBXW-I`D:Q5D�U�WXDZY I BXV�LTUND:QeFHQ5LTD&L-J½È �£� ò�m:É�B�V�FuJMI`LN[p \�\yB�W-I.WXDZV�B8f � ��7?> ��� � �C981�Ä�Ã�> �¢�c/ê,0/2987 fy³CLTS ± Ï � f%Ï � � ìGfd\:\ ± ìEñGÍ � ±
è � í T»± òP�k^:DaW?f I�±:� IHBE^�DZY�W-DZY �R± ¡�QeIHL��kQ£f	� j I_W-QeD:Q5D:U t ^:\:\ZLNI`F�³CBXV�F`LNI g WNV.µ:Q5D:B�� �'WXD p \:\:SeQ2VEW �F`Q5LNDa�ÇF`L � WTV�B � BEF`BXV�FHQeLND ± � ;=�H9XÆ��
���Ü;-� fdÏ � � Ì ±
èêÏEÎXí p ± � BEDGFHS2WXDZYdfGO ±Gg LNUTµZWNY:Y�W-[ifGW-DaY j�±:t F_W-I`D:BEIEf �H³�QeBE¸ � mZWN��BXY¼WXDZY¼[]LGYG^:S2WXIKB0Q5UNB0DZ�k\ZWTV�BX�JMLTIÇJ@WTV�B�IHBXV�LTUND:QeFHQeLND%f � ;»�`9XÆ�� ���d;-� f�Ï � � � f�\:\ ± � � ñ � Ï ±
èêÏNÏ�í j�± � LNUNUTQ5L½W-DaY tZ± T YGBES5[�WXD%f � p�� BEF�¸lLNIHð½FHµZWXFCbdBXWXIHDZ�CFHL I BXV�LTUND:Qe�EB j µ:IHB0B �£� Q5[]BEDa�kQ5LTDZW-Sò¢m:É�BXV�F_��f ��! *N>@Ã?�.� f?³CLTS ± È � È?fcÏ � � Î?fZ\:\ ± ÍTëNÈ � ÍTëNë ±
èêÏEÍXí g�±»j W-I`IÂW-DZY tZ±0� Q5D:ð8BEI0f � g BEDGF.WXS I LTF.WXFHQ5LTD W-DaY ò¢IHQeBEDGF.W-F`Q5LTD �£� BE\ZBEDZY?BEDaV�BiQ5D t µaW-\ZB

I BXV�LTUND:QeFHQ5LTD%f � �C9 � 7�/5>£/2Å-��;C, ô Æ ��9N4 9 � ô-f?³CLTS ± ÍGÏNfcÏ � � � fZ\:\ ± ÍTÈNÈ � Í]�NÍ ±
èêÏEÈXí g�±Gj ^:IHð�WXDZY p ± � BEDGFHSoW-DZYdf � T QeUNBEDGJ@WNV�BX�KJMLTIRI`BXV�LNUTD:Q5F`Q5LTD%f � �:98ÃG��7�*N4%9'& �C9 � 7:/5>£/2ÅX� ! ��ÃG�H9Nõ,0ÆE/��¨7:Æ�� fZ³KLTS ± ÈGf%Ï � � ÏNfZ\:\ ± Ì�Ï¨ñQ�Të ±
èêÏ � í3O ±¬t V¨µ:LTS5ð8LT\?J`f � ±¬t ^:D�U:fKA ± OR^:I`UNBX��f �R± ¡¢Q5I`L8�kQ@f �¬±%� Qe¶8LNUTQ£f j�± � LTUNUNQeL:f�W-DZYi³ ± ³lW-\�D:Q5ð ±

�C981�Ä�*8��/27 � 
 ÃEÄ8Ä�98�¨>��Z�`Æ�>£98�»)Ë*8Æ ��/27y�`, � /5>�����*8ÃN,.,0/2*87��3����7y�.4 ,Ó>£9 �¢*8�8/2*N4��Ç*-,0/ê,
	ÜÃG7:Æ�>@/2987
�'46*-,.,0/ `=���_,�±ZpPhRg BE[]L � L ± ÏEì � ��� AlO�Alb � WX\ZBEI � L ± Ï � Í?f gih�j fyAlW-[nm:I`Q2Y?UTB8fZÏ � � ë ±

èêÏEìXí ³ ± � ± ³lW-\:D�Q5ðiWXDZY p ± #8W ± ACµ:B0IH�8LND�BED:ðGQ2��f ��ò¢DÔF`µ:B3^:D:Q6JMLNI`[(V�LTD?�8BEI`UNBEDaV�B�L-J»I`BES2WXFHQe�8BÓJMI`B �¹8^:BEDZV�Q5BX� LXJ B0�8BED?F_� FHL�F`µ:BEQeI¼\:I`LNmZWXm:Q5SeQ5F`Q5BX��f � �-�Z�`98� ô ;=�H98ö.*8ö � Ä8ÄZ4 � f»³KLTS ± Ï0ë?f�Ï � Ì8ÏNf¢\:\ ±ÍTë � ñ�ÍP�TÎ ±
èêÏEëXí ³ ± � ± ³RWX\:D:Qeðdf �-�Z� ! *N>@ÃG�¨�¢9'& 
 >@*N>£/ê,�>@/2Æ.*N4 � �`*8��7:/27 � �-�Z�`98� ô-f t \:IHQeD:UNBEI � ³CBEI`S2WXU:f � BE¸ 	KLTIHð�fÏ � � ì ±
èêÏ-Ì0í�# ±'Ê BED:U�f���ACIHBX�`V�BE\:F`IHLND W-DZY t óuò t b h�� � j LX¸»WXI.Y V�LN[]\�IHBEµ:B0DZ�kQe�8B¼�GQ2��^ZW-SlS5BXWXIHD:QeD:U ± � h DtZ± � ±Z� WE¶GW-I»WXDZY j�±�� LNUNUTQ5LnBXY:� �=*8�¨4 ô �c/ê,0Ã?*N4 � �`*8��7:/27 � q ò¢À8JMLNI.Y s D:Qe� ± � I`BX�H��f%Ï � � ë v_±
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