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H;II�¤�WL`Mi�T;c�U�TNSLiKULQ�TNo7mKu�SKn�T�a�§M��qL��¡LªM{�TNSL¢feR`LT��M��YMWK`L`&pI aX§N��qL��¡KªLwL¡^��qXªLz^y6wLwMq�zLz � qLd�TNULuKSLnfekQLl|r�TNQLS�VfekQXT&pI aX§N��qL��¡KªLwL¡^��qXªLwN�N��vXªL¡N�MqN� ��wLWNQ��3S?[N_XTNQ�Q�W^]6TNo|Vfe1`LT&pI aX§N��qL��¡KªLwL¡^��qXªLwN�N��vXªLzNvM�Lv ��wLWNQ��3S�c1SXWNS?[N_�TNQ�Vfe1`KT&pI aX§N��qL��¡KªLwL¡^��qXªLwN�N��vXª^a�qM�N� � qLULU�[NU�U�TKWNofekQLl|SLn�T�[N_�TNQ�VfeR`LT&pI aX§N��qL��¡KªLwL¡^��qXª^£LafO1vKq�ªNq1aLa6¡^a.� qLULU�[NU�rLUxekSfekQLl|SLn�T�[N_�TNQ�VfeR`LT&pIMH«L¬LoXTNVfekQ�T�a�§N��qL�X¡LªLwL¡^�Xq�ªLz^y6wKwNq�zMz �«L¬LoXTNVfekQ�T�a�§N��qL�X¡LªLwL¡^�Xq�ªLwN�N�Xv�ªL¡1�LqN� �«L¬LoXTNVfekQ�T�a�§N��qL�X¡LªLwL¡^�Xq�ªLwN�N�Xv�ªLz1vL�Lv �«L¬LoXTNVfekQ�T�a�§N��qL�X¡LªLwL¡^�Xq�ªLwN�N�Xv�ª^aKqL�N� �«L¬LoXTNVfekQ�T�a�§N��qL�X¡LªLwL¡^�Xq�ª^£LafORvLq�ª1qNaLa6¡^a�±
H;II|�L�L�K�L�L�L�L�K�L�L�L��ORQLS�TNULVXW;YMT�YMWK`L`;c�o�TMVfekQ�TNo�V�[MU�SKnfeNc�cMTNULdxeNYMT7�L�K�L�L�L�L�K�L�L�L�L�IMH

H;IM�K�L�L�L�L�K�L�L�L�L�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�I�a�§N�XqL��¡LªN�KoLoII|zNiN]K]6WNULu��
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I �KoLoPSLnXT�SKr�[7QLiN]�m�TMUAc�_LU�[Mdfeko�TNo�WNQLoPUXTNSLiLULQ|SLn�T7U�T;c1iX`NS�pII���WNUXW^]6TNS�TMUAc��I e�QLS�WLªMVfekUAc1S � ¢fekUAcRSP[M_�TNU�WNQKo�pI e�QLS�WLª�cMT;YM[NQKo ��zLT;YM[MQLo?[N_�TNU�WMQLo�pI e�QLS+IMWKªNU�T;c1iX`NS ��zNiN]~[NV?SLn�T�WNm�[NdXT&pII|zAekoXT�TMVLV�T;Y1S6c��I �;[NQ�T&pIM�K�L�L�L�L�K�L�L�L�L�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�;IRH
�LoLo �kOk� e�QLS�W�ge�QLSPm*g¡^yXv+e�QLS+I1UXT;c1i�`NS ��J � �
H;IM�K�L�L�L�L�K�L�L�L�L�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�I�a�§N�XqL��¡LªN{XTNSL¢fe1`KTII|zNiN]K]6WNULu��I a;TNSLiLULQ�SLnXT~Y^[NQLS�TNQKSAc�[NV?SLn�T7Q�W^]6TMo�Vxe1`LTPekQ?SLn�TPcMTNUKd�TNU��°cI TMQLdfekU�[MQN]6TNQLS�pII���WNUXW^]6TNS�TMUAc��I zMvNafOk��{?WLªMQ�W^]6TNvX[^a6TLWNo.���;W^]6T�[NV�SLn�T7Vfe1`KT�rKn�[;cMTPYM[NQKS�TNQLSAcbWNU�T7S�[�mXTI VXTNSAY1n�TMo�pI e�QLS+IMWKªNU�T;c1iX`NS �tzKTNS�S�[7SLn�T�UXT;c1i�`NS�[NV?[N_�TNQfe�QLl?WNQLo�U�TLWNoxekQLl7SLnXTI Vxe1`LT�[NQ�SLn�TPcMTNUKd�TNU�c�eko�T*pII|zAekoXT�TMVLV�T;Y1S6c��I �;[NQ�T&pIM�K�L�L�L�L�K�L�L�L�L�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�M�L�L�K�L�N�K�L�L�L�M�L�L�L�K�N�L�K�L�L�M�L�L�L�;IRH
{�TNSK¢fe1`LT���Ok��c1SLUxekQLl�WLªMQ�W^]6TNvX[^a6TLWNoX^a�§N��qK��¡Nª1���L�LqKªN�L�L§KªLw^ X�Na�zK®�g¡1y�v�ekQKS�I^WLªNU�T;cRi�`NS���c1_�`Ae�S�J~� �
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« ««PvKn�TZy�QfekS�TMo�zNS�WNSXT;c�{�[Nd�TNUKQN]6TNQLS|n�W;c�UfeklLnKSAc�ekQ?SLnfeNc�r�[NUM}P_KiLUAc1i�WMQLS ««PSX[~Y^[NQLSLU�W�Y1S7Q�[&p��N�X���L�L�L�K�L�L�LwL�K�L�L�L��m�TNSLrXTLTNQ7SLnXT|yXQfekS�TNo?zNSXWNS�T;c��;TNV�TNQAc^T ««P�KoLd�WNQAY^TNoZa6T;c^TLWNUAY1n|�LU�[L�LT�Y1SAc��LlXTNQAY1u?WNQLo�vLUXWNQAcMWNU6Y�wL[NUL_X[NU�WNSfeR[NQ�p «« «« ��wf��wL[N_LuLUxeklLnLS9���L�f��vLU�WNQ6cMWNUAY�wK[NUL_�[NUXWNSfe1[NQ «« ««�a;TNofeNc1SKUfekmLiLSxe1[NQ�WNQLo?iAcMT�ekQ�cM[NiKUAYMT�WNQLo�mfekQXWNULu7V�[MUN]fc|WNU�T7_�TNUM]�ekSLS�TMo ««P_KU�[NdfekoXTNo7SLn�WMS����M�L�7cM[NiLU6YMTZofeNcRSLUfekmLiKSfe1[NQAc�U�TNSXWAekQ�SLnfeNc|TNQKSfekU�T�Y^[N_Lu�� ««PUxeklLnLS7QX[NSfeNYMT�WNQKo�Y^[^]L]6TNQKS*g,WNQLo.���x�bofeNcRSLUfekmLiKSfe1[NQAc|ekQAY^`NiLofekQKl7mfekQ�WMUfe1T;c ««PoxeNc1_�`LWMu7SLn�T7V�[L`K`L[NrfekQKl�W;Yk}�QX[Nr�`LTNoKl�T^]6TNQKS�� «« «« �K�3vLnfeNc�_LUX[NoLiAY1S~ekQAYM`NiKo�T;c7cM[MVLSLr�WNUXT�oXTNd�TL`L[M_�TNo�mLuPvLUXWNQAcMWNU6Y «« wK[NUL_�[NUXWNSfe1[NQ�WNQLo9ekSAc�YM[NQKSLUfekmLiKS�[NUAc��K� «« ««�e�Q�SKn�T7o�[;Y1iN];TNQLS�WNSxe1[NQ|[NU�[NSKn�TNUZ]6WMS�TNUfe1WK`;c�]6TNQKSfe1[NQfe�QLl7V�TLWMSLiLU�T;cb[NU ««Pi6cMT�[NV�SLnfeNc�cM[NVKSLr�WNU�T*p��6TAe�SLn�TNU7SKn�T7Q�W^]6T�[NV?vLU�WNQAc^WNUAY�Q�[MU�SKn�T7Q�W^]6T;c ««�[MV+e�SAc�YM[NQLSLUxekmLiLS�[MUAc�];WNuPm�T7iAc^TNo�S�[�TNQLo�[NU6cMT�[NU�_LU�[^]6[MS�TZ_LU�[MoLiAY1SAc ««PoXTNUfekd�TMo7VLU�[^]?SLnxeNc�cM[NVLSLrXWNU�TZrfe�SLn�[NiLS?c1_�T;Y�e�VfeNY�_LUxe1[NU�rLUfekSKS�TNQ ««P_XTNUN]�eNcKc�e1[NQ�p «« ««PvM fOMz�zL¡N¢LvM£��Na�qPO^z��Ma6¡N¤AOk�XqN�9¥k��zPOMz6¥Z�N�L��£fORvN 6¡^y�v|�N��¦�qL§L�NaXq�zLz�¡^a9O1�L�L¨6O1qN� ««�£X�NaLa��N�XvAO1q�z�g,Ok�6wM¨NyL�fOk�X{*gj£fO1vM 6¡^y�v7¨6O1�AO1vL�KvAOM¡^��g�vN �q�O1�L�L¨6O1qN�7£��MaLa��N��v6O1q�z7¡N¢ ««P�KqNa6w^ ��M��vL�L©AOR¨AO1vL¦��N�K�P¢6O1vN��q�zKz�¢X¡^a?�P�L�NaXvAOMw^y�¨K�Na7�MyLa���¡LzMq�p ««LJLJKJLJLJLJLJKJLJLJLJLJKJLJLJLJMJLJLJLJKJNJLJKJLJLJMJLJLJLJLJMJLJLJKJLJNJKJLJLJLJMJLJLJLJMJLJLJKJLJNJKJLJLJLJMJLJLJLJKJNJLJKJLJLJMJLJLJLJLJMJAIMH
¬fekQ6YM`NiLo�T|;c1uAcMHMSLuL_�T;c p3n�®¬fekQ6YM`NiLo�T|NQ�TNSLoKm�p3n�®¬fekQ6YM`NiLo�T|;c1SLofeR[&p3n�®¬fekQ6YM`NiLo�T?¥kUL\Lo�T1]6[&p3nf¥
c1S�WMSfeNY�Y1n�WNU�_LQ����7J�¥�UL\Lo�T^];[A¥ � H;IR�LU�[NlLUXW^]�Q�W^];T;IMH
c1S�WMSfeNY�i�ªL`L[MQLl7{�TNS6O1_L�LoLoKU�T;cLcf��WLªNn�[;c�SN�6W1]6TA�Y1nXWNU�IMWLªNn�[�c1SN�6W^];T �
�PH�I1{�TNSAOR�L�LoLoLUXT;cLcLIRH

c1SXWNSfeNY�Y1n�WMU�UKQ�����J9¥k{�TNSAOR�L�LoLoLUXT;cLc�¥ � H;I�a6[NiLSfe�Q�TZQ�W^];T;IMHc1SKULiAY1S�n�[;cRS�TNQLSPIRn�[;c1SLqKQLSL� � H;IR�LSLU7S�[�n�[;c1S�o�T�cLY1Ufek_KS�[NUAIMHi�ªK`L[NQLl�n�[;cRSAO1�L�LoKoLU � H;I� 6[;c1SPOR��WNoLoKU�T;cLcLI^H
n�[�c1SLqLQLSK�7JPl�TMSLn�[;c1SKmLuLQ�W^];T���WLªNnK[;c1SM�6WR];Tf� �ekV �°n�[;cRSLqLQLSL��JLJ �kc1SLULi6Y1S7n�[;cRS�TNQLS�I6�k�x���_KUfekQLSLV �1¥��3«Ac �3«Ac��� 6[;c1S �3«6c���Q�[NS�V�[NiLQKo
	NQf¥fg_LQhg�UKQ*gtWLªNn�[;cRSN�6W^]6Tx� �TM\fekS��M�K� �
� ekV �°n�[;cRSLqLQLSL�X�L®Nn�ªL`KT^QLlKSLn� J+cXe���TL[NV �°i�ªL`L[MQLl��L���_KUfekQLSLV �1¥��3«Ac �3«Ac���£�U�[NQKl�nX[;c1S?WNoLoLUXT;cLc�`LTMQLlLSLn.�°«Lo�mLuKS�T;c?ekQAc1SXTLWNo�[NV�«Lo �N¥fg_LQhg�UKQ*g,n�[;c1SLqKQLSL���L®Mn�ªL`LTNQKlLSLn*g�c�e���TL[NV��Ci�ªL`L[NQKl��L� �TM\fekS��M�K� �
�mAY^[N_Lu��°nX[;c1SLqLQKSL���L®NnXªNWNoKoLU*g��kY1nXWNU�I6���Ln�[�c1SAO1�L�KoLoLU*g,c�e���TK[NV��°n�[�c1SAO1�L�KoLoLUx�L� �

� I57 � 95�\: E :C�;�K:C�?7Av*)P²'�=4=:2v w V GAG X � � �8� wYWA´�µ VL¶6¶%VZV ³�·(G ´



� I E 98:A6R4 �|6C7 w 4 � v

U�TMSLiLULQ��Cn�[;c1SAOR�L�LoLoLU � �
�PH�I1{�TNSAOR_L�LoLoLUXT;cLcLIRH

� � :�� m = n 95� �^� �b7 � �W:U6 w 4 � v ���|w;� :>6R�=4\:Cv w 6 � )L: µ 7 ��w :C� � 7 vh)r�=4\v � 4 w ��6 � �Z� 7 vh) �\4=v5:07 � � � � :2v w � µ
� w 7 � w � � 	9DL�<4=v54 w 4I7 �=4�C4=v �[w;� :�	�� � 7^6R4=�\4 w � �
]6WAe�Q���WNULl6Y�g,WNULlKd��ekQKSPWMULlAY �Y1nXWNU�ILIMWNULlKd �
�PH�I1��WAekQ6IMH

c1SKULiAY1S�UL\�ª�YM[NQLQ�T�Y1Sfe1[NQ�I1UL\XwL[NQLQL� � H;I1�KSLU�S�[PcMTNULd�TMU�Y^[NQLQ�T;YRSfe1[NQAI^Hc1SKULiAY1S�UL\�ª�YMWL`L`�IRUL\�wLWL`K`N� � H;I1�KSLU�S�[Za�\+YMWK`L`7o�T;cLY1Uxek_LS�[NU6IMHi�ªK`L[NQLl�n�[;cRSAO1�L�LoKoLU � H;ILOR�PWMoLoLU�T;cKc7[MV�YRn�[;cMTNQ�n�[�c1SAIMHekQKS�oXT^]6[^yL�X�L��[NULS � H;IkyK����_�[NULS?[NV7a�\9cMTNULdfeMYMT;IMHc1SKULiAY1S�UL\�ª�cMT;Y1iLUxekSLu�wL`KW;cLc�I1QLiX`L`LzLT;Y^¡Nm��N� � H;I1�KSLU�S�[7QLi�`L`PcMT;YRiLUfekSLu?[NmX�LT;Y1SAI^HekQKSP[M_�TNU�WNQKo��Ag,[N_XTNU�WNQLoX� � H;Ik�XiN]�m�TNU6c�S�[PWMoLoAIMHekQKS�cRiN] � H;I1vKn�TAekU�c1iN]xIMHekQKS�Y^[No�T � H;Ika;TNSLiLULQ?YM[No�T;I^HY1nXWNU�Vfe1`LT^�;W^]6T � �M± � � H;I1©KiLVLV�TNU|V�[NUPoXT;c�ekU�TMo7Vfe1`LT*�°c�Q�W^]6T;I^H`L[MQLl�Vfe1`LT^�;WNS�WN©LuKS�T;c � H;Ik�XiN]?mLuLS�T;c?ekQ�VfeR`LT7S�[�l�TMSAIMHY1nXWNU�mLiLVLV��a�§N��qL�X¡LªN©Ny�¢K¢�ªN©M¦LvLq�z��x��� � H;Ika;TLWNo�mLiLVLVXTNUAIMHekQKS�YRiLULUL©LuKS�T;c1v�[1a6TLWNo � H;Ik�XiN]?mLuLS�T;c�S�[7U�TKWNo9ekQ�[NQXT�e�S�TNU�WNSxe1[NQAIMHekQKS�];WN\L©LuLSXT;c1v�[^a;TLWNo � H;I1�XWN\�mLuLS�T;c�S�[7U�TKWNo9ekQ�[NQXT�e�S�TNU�WNSxe1[NQAIMHekQKS�mKuLS�T;cka;TLWL`L`NuMa6TLWNo � H;Ik�XiN]?mLuLS�T;c�U�TKWNo?[NVLV7a�\�c1SLU�TKW^]fIMHekQKS�lXTNSNa6T;cRi�`NSAc � H;Ika;T;c1i�`NS6c�[NVPSKn�T7Vfe1`LT7V�TNS6Y1nAIMH
_LUxekQLSLV��R¥�	NQL«Ac � qL\XW^]�_�`LTZa�\�YM`6e1TNQLS�_LU�[�YMT;cLc 	MQ
	NQf¥fg@_LQ�� �ekV �L��WNUKlAY�P�x�����b��WNULlAY|®P�x�L� �_KUfekQLSLV �1¥ yfcMWMl�T&�5UL\Lo�T^];[�1 6[;c1SN�;W^]6TL® � ��[NULSLvX[^yfcMT �x¥�� �TM\fekS��M�K� �
�

n�[�c1SAO1�L�KoLoLU7J�{�TNS6O1_L�LoLoKU�T;cLcf��WNULlLd�� ���f� �ekV ��WNULl6Y�®P�f�oXT^]6[^yL�X�L��[NULS|JPWMS�[AeA��WMULlLd�� � ��� �TL`�cMT oXT^]6[^yL�X�L��[NULS|J�aX§N��qL��¡KªLzNqNa�¤KqNa6ªN��¡1a�v �
H;II?O1QfekSxe1WL`Ae��XTbSLnXT|aX\PV�W;YXe1`AekSLu�pI^HYM[Mo�T7JPUL\�ª�O1QfekS��CnLS�[NQAcx�°o�Tk]6[^yL���M��[NUKS��N� �ekV �kYM[NoXTf� �_KUfekQLSLV �1¥NILI�qKULU�[NU�YMWL`K`AekQLl7UK\�ª;O1Qfe�S��M� � Y^[No�T�eNc�«Lo
	NQx¥fgYM[Mo�Tf� �TM\fekS��M�K� �
�

H;I

� I57 � 95�\: E :C�;�K:C�?7Av*)P²'�=4=:2v w V G�� X � � �8� wYWA´�µ VL¶6¶%VZV ³�·(G ´



� I E 98:A6R4 �|6C7 w 4 � v

I�wNU�TLWMS�T7W�Y^`Ae1TNQLSX�;c�eko�T�QLi�`K`~c^T;Y1iLUfe�SLu�[Nm��KT;Y1S�pI^HQLiX`L`LzLT;Y^¡Nm��N�7J�UL\KQLi�`L`Lª1�6TNr�wL`6e1TNQLS�zKT;YkiKUfekSLuK¡Nm��LTLY1S��^� �ekV �°QLi�`K`LzLT;YM¡Mm��N��JLJ.�kc1SLULi6Y1S�UL\�ª;cMT�Y1iLUfekSKu�wL`LW;cMc�I6�k�f� �_KUfekQLSLV �1¥k«Ac��jwLWNQ��3S�Y1UXTLWNS�T7W�QLi�`L`PYM`6e1TNQLS���c�eko�T7cMT;Y1iKUfekSLu�[Mm��LT;Y1S ��	NQf¥fg_LQ � �TM\fekS��M�K� �
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