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%/!-(+�Ë#&ÈÉ,435�)(i���G#É(+."*É(/�)È�'�,-%/!-(+� #ÉÈ&,-35�)(i*É(i'�%y ".",$#Û�/Ê��Ò�Ò(
	 ��� � °

¸
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Y �� �� � � � ° º °³² � � =~��Ä @[?� M ®¶° � �hfhg° � � °³² � �± � e � =~��Ä ä[?� ° ��� ° � � =��)Ä2 6�[?
=��)Ä2 � Y?

Ô��Ò'�(+ÈÉ.",2ñ+ÈÉ(ÌÈÉ(+!-��#É,-Ê�.G.)Ê���*0��Ê�.5#ÉÈ&(35�)(����1�(+��#á���"*&*É,�� #ÉÈ&(i� Ê�."*Ñ,4'�%+ÈÉ%� Ê����Ò(i!4�>9 Ê�Èô� ((/.)Þ�(/."')ÈÉ%+(Ì*É�)ÈÝ�).��#&Ê��Ò(1"��ÈÝ�".õ�ôÐ����Ò1
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Â �� ��� X � M ° �  �´ ² � � X =��)Ä2 ���?� ® ° � �hfhg°³²  � °³² � ��X ± � e � =��)Ä2 6ã[?
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Y ��� � � � ��!� ° Ä °³² � � ��M ®¶° � � fhg° �  °³² � � ± � e � =��)Ä2 6ä[?

	 ��� � °
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DUMMY : Band structure of batio3
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`�acbedfbhgjikgjbla_m�aonkgqplrts�uwvyxzgq{zd}|c~N��� ��aobld	begji�g�bla�m�a_��blpe�qi�bed	s�u�vy�tph{zd�|c~�������aobld	begqikg�bea�m�a������qu�n�v}��nk{zd�|c~��a^b#��ao��d�pe���qikgjbla/m�ac�k�	��u�n�v���nk{zd}| ~ �.��pld���bhgj���	d��la�i�b�be�qsk�z��aN�+blpe�qd��z�R�ls����egju u a�i�b#¡kgjs�bea1bea�u ��¢�phg�blskpla�m�gqik�.��g��blpesk��bes�pla���s�n�d�£�ska���¢Npl��¤��l¥�r�beaq¦§ ¡kg��^s�i¨mª© aNi�blpea«aNs�¬�����e��®�m�a«i�¢Ngqi�u �qd�ik�¯s�i°�^�qu ���qplblaNu±aNi�bYaNibea�u ��¢Npegjbls�pea²m�d	³�¢NplaNi�b²´�µN¶���µ�·�¸¹¦1`�axzgq{zd}| ~ a���b±s�iºuWg�be¢�ped�gqs²»}a�pepe��¢N�	a���bepld�£�s�aL�ls�n�d��l�egji�bN�¼���qph�l£�s�© �qi½gqnkgjd��l�la���g¾bea�u ��¢Npegjbls�peaq�¼bepl��d��_blphgjik�ldfbed	��ik�m�aR��¡kgq�la��lsk����aN�e��d�¤qa���a�b/�����e��®�m�a�m�gqik�/�l�qi¾¢�begjb1»}�qi�m�gju a�i�bhgj��ski�aR��blpesk��bes�pea�pe¡��quRn���¡�¢Nm�ped�£�skaq¦k`�a���nk{zd}| ~aN��b�gjsk�e�ld+»}aNplpe�t¢���aN�^blped�£�s�aYuWgjd��Ri�© a�³�a���blska¿£�s�© s�ika¯�la�sk�	aYblphgji���d	bld��qiÀm�a¯��¡kgq�la¯¤qaNpe�±s�i�a¾��blpesk��bes�peaLbe¢^blphgjÁ��jÂikgq�	a�¦	¦�`�a��tpe{zd}|c~caN��b�s�i¯uWg�bl¢Npld�gjsY�kgqpegq¢���aN��bepld�£�s�aci�a���s�nkd��e�lgqi�b#£�s�© s�i�a_�la�sk�	aobepegqik��d	bld��qi¯m�a���¡�gq�lac¤�a�ph�.s�i�a��blpesk��bes�plaYbe¢^blphgjÁ��qikgq�	a�¦Ã`�a¯��n�Ä�p^|c~YaN��bL£�skgji�b��«�	s�d1s�i$u gjbl¢Npld�gjsÀgji�bld	»}a�pepl�t¢N�	a���blped�£�ska[�����e��¢�m�gji�bWs�iÀ¢^bhg�b»}�qi�m�gju a�i�bhgj���^��u ���	a�¬�aom��qi�b#��g uWgjd����	aoaN��b��^��u±�����l¢�a�m�a�Å�¶Rgjbl��u±a���¦Æ�i±m�¢���d	b�m�az�^aN�¼m�d	³�¢NplaNik�^a��]»}�qikm�gqu a�i�begq�	a�����d	���N© g�¤�®�pea�£�s�a.�	a��]���qik��begqi�beaN�¼m�a+»}�qph�^aN�]d�i�bea�phg�be�qu d�£�s�a��]m�a.��aN�m�d	³�¢NplaNi�be�#�^��u ������¢��+�����e�l®Nm�aNi�b�m�aobepl®��zÁqphgjikm�aN�.��d�u d	��gjpedfbe¢N�za�b#£�s�a_�la�sk�ªs�i¯i��quRn�placpeaN��blpea�d�i�b#m�a_m�d	³�¢�pea�ik��aN�aN��b1�±�y© �qped�Áqd�i�acm�aN���h¡kgqi�ÁqaNu a�i�be�.�kgqp�»}��d��zm�phgq��bld�£�s�aN�#m�gqik�z��a�s�p����qs�pen�a��#m�a�m�d�����a�ph��d��qi¯m�a���¡k�qi���ik�o´ Çq¶�¸¹¦§ © aN��bz��ac£�s�aci��qs��.gq�	���qi��+a�¬�gju d	ika�pzm�gjik�z��ac�h¡kgq��d	blpea/a�b#£�s�d�¤�gRi��qsk�.��a�peu a^b�beplaomª© a�it¤td��egjÁ�a�p.�	a/blphgji���»}aNp�bm�a��zÈ�É § ����s�p#�	a��#�^��u±�����l¢N�zu d	¬tblaN�#bla���£�s�a_m�d��e�^s�be¢_gjs¯�h¡kgj�kdfbepla_Ê�¦

JLKhË Ì°S¼T_Í[SU\^Î.Q]Î#ÏÐV[\^Î#Ñ�Ò#Z�Q�SU\^Ó XYÒ#Ï
`�a��U�h¡kgjpeÁqa���a^³�aN�^bld�¤qa��Ãgjd�ik��d�£�s�a.�	a.bea�ik�la�s�pÃm�d�¢���aN�^blped�£�s�a#m�az�^a��¼blpe�qd��U�^�qu �����l¢N�¼����i�b¼pea����qplbl¢��¼gqs�¬�begqn���aNgjsÅk¦�µq¦j`]g��^��i�ikgjd��e�lgqik�^azm�a1��aN�Ã£�skgji�bedfbe¢N�Ãa���b�d�u ����p�bhgji�bla��Ngjp��^a��l�qi�b�aN�	��aN��£�s�dkÁq®�pea�i�bÃ��g��^�qi�bepld�n�s�bed	��i±m�d����q��gjd�plam�gqik�z�	a��zÈ�É § ¦Ô#aNu gqpe£�s���ik��be�qs�b]m�© gqn���pem�£�s�a���m�gqik����aN��uWg�bl¢Npld�gjs�¬o��s�n�d�£�skaN��Õ/x�|c~j���	a��ªblpe�qd���m�d	peaN�^bld��qik�]m�a��Ö© a����kg��^a��l�qi�b¢N£�s�d�¤�gj��a�i�bla��.����s�pz�y© g�be�qu acÕ¨a�bzxc¦�×cgjik�z�^ao��g����t��acbla�i���aNs�p#m�aN�z�h¡kgqplÁ�aN��a�³�a���bed	¤�aN�zaN��bzd��l�jbepl����a/a^b���acpe¢Nm�s�d	bm���ik�_�Ws�i��l�Ngj��gjd�pla�¦��Ãgjp/���qi�blpeaq�k����s�p1�Ö© ��¬�rtÁq®Ni�aq�kd	�]»�gjs�bom�a�s�¬¯�e��gq��gqd	peaN�#���qskp/m�¢��^ped	pea��	a��1�h¡kgqplÁ�aN�#a�³�a���bed	¤�aN���gqpÃd	�ka^¬�d���bla#m�aNs�¬±m�d	peaN�^bld��qik�Ui���i�Â¹¢N£�s�d�¤�gq�	aNi�blaN�zvym�d	peaN�^bld��qiL|1ÂØ{zdy��i��qbl¢Na�| Ù+a�b�m�d	peaN�^bld��qi�|1Â�|Ú��aNpl��a�i�m�d���s���gjd�pla��|1Â¹{zdÖ��i��qbl¢�a�|�ÛR��¤��qd�p�gj����a�ikm�d���aox#�^¦`�gÜ¤�gj��a�s�p m�a[��a�plbegqd	ik�R¢���¢�u aNi�bh� m�s½bea�ik�la�s�p m�a��R�h¡kgqplÁ�aN��a^³�aN��bed	¤�aN�±m�d	³�®Npla[»}�qplblaNu±aNi�b±m�a¯�^aN�	��aY���qpepla���Â���qikm�gqi�bo�Ys�i«uWg�bl¢Npld�gjs�¬¯�ks�plaNu a�i�b�d	��i�d�£�s�a�¦ § aN�^dUa���b��kgqp�bed���s��	d�®�pea�u aNi�bouWgjph£�s�¢����qs�pRÄ�Ý{zd a�b�Ä�ÝÞ�ß ���^a £�s�dpea^àk®�bla#��a���gjphgq�^bl®Nplaz�kgqp�bed	aN�	��a�u a�i�b�����¤�gq�	aNi�bÃm�a���go��d�gjd�����i±{zd	Â�|á´�µNâ�¸¹¦q�Ãgjp����qi�blpeaq��m�gjik���	a#��n�Ä�p�| ~ �j��aN���h¡kgqplÁ�aN�a^³�aN�^bld�¤qa��.m�s¾Ä�pza�bzm�s¿| ß �^��plpeaN�l����ikm�gqi�bz����i�b.�la�ik�ld	nk�	aNu±aNi�bz�k�	sk�.��pe���h¡�aN�zm�ac��a�s�pz¤�gj��a�s�pzd��qi�d�£�s�aq�kã/Å±����s�pÄ�p±a^bRÂØÇ¿����s�p | ß ¦�|/iº�^��ik��bhg�bea�¢�Á�gj��a�u a�i�bR£�s�aY�	aY��skpl����sk�±m�a[�h¡�gjpeÁqaWa^³�aN�^bld�¤qa«v}�kgqpRphgj�����qplbR�Ü��gÜ¤�gq�	aNs�pi���u±d�ikgq�	acm�a�ãoÇq��m�sL��n¯m�gji�����a/��n�Ä�p^| ~ a�b.��a/��nk{zd�| ~ a���bz����sk�zm�acm�a�s�¬W»}��d��.����sk�.d	u ���qplbegqi�bz£�s�a/���qskpzxzgm�gqik����a/xzg�{zd�| ~ ��s���ao�tpzm�gqik�+�tph{zd}| ~ ¦ § a/�ls�pl�k�	sk�.gjd�ik�ld�£�s�a/�y© gjskÁqu a�i�begjbld��qi�m�a��+�h¡�gjpeÁqaN��a^³�aN��bed	¤�aN�.m�s¯|oäpea^àk®�bla_��g��la�ik�ld	nkd	��dfbe¢��Ws�i�m�¢�����gq��a�u a�i�b/gjbl��u±d�£�s�a�m�a���gW��d�gjd�����iY��gjplbld�a����	aNu±aNi�b/�^��¤�gj��a�i�bea_a�i�blpea���a������quRn¾a^b�Ö© ��¬�rtÁq®Ni�aR´�µNâ�¸Ö¦`�g�¤�gq�	aNs�p[m�aÜ��g½���qik��begqi�bla¿m�d�¢���aN�^blped�£�s�a¿a���b[�	¢NÁq®�pea�u aNi�bY��s�peaN��bld�u ¢�a����^aÜ£�s�dcaN��bLs�ikaÜ�^��ik��¢�£�s�a�ik��a¿m�a
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�Ö© gq����pe��¬td�uWg�bed	��i `�×�Õ!v�`��t�Ngj�o×1aNik�ldfb�rÚÕ��k��pl��¬�d�uWg�bld��qi���¦ § a���a�ikm�gqi�bN�z����s�pY�	a«x.g�{zd�|c~j�.�Ö© a�peplaNs�p[�ls�p��
	i�© g�³�aN�^bla��^��ik�ld�m�¢Npegqn���a�u a�i�b_£�s�aW��g¯�����ld	bld��qi²m�a���g¯n�phgjik�h¡�a ����bld�£�s�aW��g¯�k�	sk�_¡kgjs�beaq¦¼`�aN��gjs�bepla��c»}pl¢�£�ska�ik��aN��l�qi�bzblpe®N�z��a�s¿�la�ik�ld	nk�	a��#�R��gW�^��ik��begji�beaom�d	¢N�	a���blped�£�skaq¦��U�qs�p#��aN�#blpe�qd��#gjs�bepla��#�^�qu �����l¢N�N�t�	a_���qu ����p�bea�u a�i�b#aN��bblpe®N�z�kpl��nkgjn���a�u aNi�b��ld	u d���gqd	peaq¦
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JLK>@ A PCB_ÑED Ï]Ò V[Ò#Ï@Z.T_X[S9F«Ò#Ï VYÒ VY\^Ï�Í�ÒzSUÏ�\^T_PYÏ VYÒ ÍHGYT_PYT_P[Ï
`�© gji�gj��rt�la�m�aN�/�^��s�pln�aN�/m�a�m�d��l��aNpe�ld	��i¾m�a���¡k�qi���ik�_v�É¼d�Ák¦�Åk¦�µq�kÅ�¦ Ç���Åk¦ ����Åk¦ Å��.��a_���qi�ÁLm�aN����d�Áqi�a���m�a�¡�gjs�beaN��lr�u ¢�blped	a��[m�gqik���Ö© aN�l�kgq��aÜpe¢N�^d���pe��£�skaq��ik�qsk�[��aNplu a�b¯mª© gj�k��pl¢N¡�a�i�m�a�p[�	a«�^�qu ���qplblaNu±aNi�bY£�skgqm�pegjbld�£�skaÜm�a«��g�ls�p�»�g��^a�mª© ¢�i�aNplÁ�d	a/bl�qbegq�	a�aNiL»}��ik��bed	��i¯m�aN�#m�¢N����g��^aNu±aNi�be�#g�be�qu d�£�skaN��v�É¼d�Ák¦�Ç�¦ Ç�¦ Åt��¦`�a��_uWg�be¢�ped�gqs�¬½£�s�aLi���sk�R¢^bls�m�d	��ik�R��pl¢���aNi�bla�i�bRm�aN�Rd	ik��begqn�d��	d	bl¢����Ã�^aY£�s�d.�la�bepeg�m�s�d	bR�kgqp±m�aN��»}pl¢�£�ska�ik��aN�d�u gqÁqd�ikgjd�peaN�N¦�Æ�i¾a^³�a^bN�k��gW���qs�pen�s�peacm�a��y© ¢�i�aNplÁ�d	acbe�jbegq�	ao¢�begji�b���pe�q���qplbld��qiki�a����	ao��IKJj���RskiYuWgj¬td�u�skuÐgjs�£�ska��aN��b1gq�e�l�t��d	¢cs�i�a_���qs�pen�s�peaci�¢�Á�g�bld�¤qao�^��plpeaN�l���qikmLs�i�ao»}pe¢N£�s�a�i��^aod	uWgqÁqd�ikgjd�pla�¦`�© d�ik����aN�^bld��qi¿m�a��1u ��m�a���d�ik��bhgjn���aN�/¤�gWi���sk�1m���i�i�aNp/m�a��1d�i�»}�qpeuWg�bed	��ik�1�ls�p1��gWikgjbls�pea�m�aR��gWblphgjik�ldfbed	��i¿m�a��¡kg���a�¦�ÕMLkiWm�az���qs�¤��qd�p¼gqikgj��r���aNp]��aN�Ã���qs�pen�a��¼���	s��¼»�gq�^d���a�u a�i�b¼Â��lgqik�Um�a�¤��qd�p]d�u ��pld�u a�p��h¡kg�£�s�a+¤�aN�^bla�skp¼�kpl����plaÂh�ª�qi�g¯gjb�blped�n�s�¢±s�i�a��^��s���a�s�p�gjs�¬Üg�bl��u aN�om�aW�h¡kgq£�s�a±aN�l��®N�^a�¦�`�a��/uWgjbl¢�ped�gjs�¬Üm�s�b�rt��aWÕ/x#|c~±i�© g�r�gqi�bc£�s�ablpe�qd��zb�rt��a�mª© g�bl��u aN�N���qi¾gWg�³�aN�^bl¢_ski�a�m�a��zblpe�qd����^��s���a�s�ph�z»}�qi�m�gju a�i�bhgj��aN�#�W�h¡kg�£�ska�aN�l��®��^aON�pe�qskÁqa����qs�p�P��¤qaNp�bc����s�pRQ a^bon���a�s�����s�pRS±¦��U�qskpc�h¡kg�£�s�a_u ��m�aTI1UWVR����aN�/bepl��d��/�^�qsk�	aNs�pe�/����i�b/u ¢���gji�Á�¢�a��1aNi¿��pe�q���qplbld��qik��^��plpeaN�l���qikm�gqi�b��¿��g¿���qi�blped�n�s�bld��qi²m�a[�h¡kgq£�s�a b�rt��a[mª© g�be�qu a�gjs²¤�aN��bea�s�pR��pe�q��peaq¦�×cgji����^a�b�beaL��a���bed	��i���i���sk�m�d��l��s�bl��ik�zn�ped	®N¤qaNu±aNi�bz��aN�#���qs�pen�aN�#m�a_m�d��l��aNpe�ld	��i[phgj�k����p�be¢�aN�zgqs�¬OLkÁ�s�pla��.Åk¦�µq��Åk¦�Ç���Å�¦ �k�tÅk¦ Åk¦
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465,798kÊ�¦ �Y: § ¡kgqplÁ�aN�Ãa�³�a���bed	¤�aN��a�b�bea�ik�la�s�pzm�d�¢���aN�^blped�£�s�a1m�sLxzgq{zd}|c~��t��pe{zd}|c~�a�b.xzg��tph{zd}|c~�v�£�skg�beplacm�a�pei�d�®�peaN��^���	��i�i�a��e�
`�a��c»}pl¢�£�s�a�ik��aN�om�a���a�plbegjd�ik�ou ��m�aN�oaNit^ýv�i��jbe¢N�{^9X/XYa^b�Ô�X/X¯mª© gj��pe®N�o��aN�oik�jbegjbld��qik�om�a § ��Â#��a�r²´ ·�¸¹¦�`�aN�u ��m�aN���°����i�b+��aN�.u �tm�aN�.£�skd��la/blpe�qs�¤�a�i�b�a�iYÔm�gqik�+��g±�^aN�	��s���a/��pe�jbe�jb�rt��aq��u gqd��.£�s�dªm�gji�����g���blpesk��bes�pea § É §�la�pea^blpe�qsk¤qa�i�b�aNi ^]�^��a�b/a�i�|ô���qs�p/�	a��/m�df³�¢�pea�i�bla��1u ¢�bl¡���m�a��/�l�qi�b/m���i�i�¢NaN�1gqs�¬¯begqn��	a�gjs�¬¿Ê�¦ �Wa�b�Ê�¦ Å�¦3���sk����qs�¤��qik�R�^�qu �kgqplaNp_�^a��_»}pe¢N£�s�aNik�^a���a�i½�kplaNikgji�b���aN��pl¢���s��	begjbe�Rm�sº��gq����s��+gqn²d	ikdfbe���^��u u±aLpl¢�»}¢�pea�ik��aL��gqp���aN���gq����s����#m�aopl¢N����ik��ao��d	ik¢Ngjd�peacaNiH^�a�bM|ý�qi�b#¢^bl¢�pe¢Ngq�	d��l¢N�zg�¤qa��1s�ikac�kpl¢��^d���d��qi¯��s��W�egju aNi�b#Á�pegqikm�aq¦k|/iY�qnk�la�pe¤qa£�s�ac�	a���»}pe¢N£�s�aNik�^a��zm�aN�.u ��m�aN��^ X�X ��n�blaNits�aN�.�kgqp+��gR{#É § Õ°����i�b.�	¢NÁq®NplaNu±aNi�b+u a�d��	��a�skpla��.£�s�ao�^aN�	��aN�.��n�blaNi�skaN��kgqp��Ö© Õ § Õ�¦ § aN��aNikm�gji�b����j© aN��b+��g�u ¢^be¡���m�a�\ § Õ£�skd�m���i�i�a���aN�+u a�d��	��a�skpe��pl¢���s��	begjbe�N¦q�Ãgjp+�^�qi�bepla��q��aN��pe¢N�ls��	begjbe��qn�bla�itsk�¼���qs�pÃ��aN�Uu ��m�a��ÃÔ X/X �l�qi�bÃi�a^blbla�u aNi�bÃu a�d����	aNs�pe�Ãg�¤�aN����go{#É § Õ$���qu �kgjpe¢zgjs�¬�m�aNs�¬Rgqs�blpeaN�¼u ¢^be¡���m�aN�N¦Õ�s����qd�i�bb|�����i«���qik��begjblaW£�s�a �	a��c»}pl¢�£�ska�ik��aN���l�qi�bo»}�qplbla�u aNi�b_�ld	u d���gqd	peaN�o���qskp���g¯{#É § Õ a�b_�y© gjn«d�i�dfbed	������aN�����sk�#Á�pl���l�laN�.m�d	³�¢NplaNik�^a��z¢^begqi�b�����s�p#�	a��zu �tm�aN�#d�ik��begjnk�	a���¦

~¾��m�a x.g�{zd�|Y� ��pe{zd}|Y� Õ�¤�a�phgjÁ�a \ § Õ {#É § Õ ��s���aNpe��a����
^ � Ì ����S{£ Ç�µ�âjd ·���d µ��q·qd µ�ÅtÊ�d ÃP½`ÃPÄ µ�Ê�µNd
^ � Ì �<PY£ ¶ ¶ ¶ ¶ ¶ ¶
^ � Ì���Å�S{£ µ�Êqâ µ�Åkµ µ�Ê�Ç µ�Êj· ÃÁ¾lÆ µ/z�¶
^ � Ì�����S{£ µ/z�z µ�Å�â µ�Ê�Ç µ�Êjâ ÃÁ¾lÆ µ/zkµ
^ J Ì Çj·kµ ÇqÇ)� ÇqÊ�� Ç�z�� º ¾'» Ç��qÇ

^ � Ì���Å�S{£ ÅqÅtÊ ÅqÅ�� ÅqÅ�z Å�Å�â ½'½ ¿ Å�Êq¶
^ � Ì�����S{£ Å�Ê�� Ê�µNâ Å�·�Ç Å�·�µ ½�Ç'Æ Å�·�¶
^ � Ì���Å�S{£ z��kµ ��Å�z zqâ�¶ z�·�� À ¿ Ã zq·��Ô J % µN·�Ç ·jÅqd µ/��Ê µ�µ�Å Ã���¾ ·�zÔ � % µ�Çq· µqµN· µ/�kµ µ�ÇqÊ Ã º � - Ã º � µN¶q¶jÂeµ�µqµÔ � �)º ��µNÅ Å�Ê�µ �q·qÅ ��â�Ç Æ ¿�º �q·qÅÔ J %)º �q·�z ÅkµN· Å�¶�Ê Å�¶�z ½���¾ Å�¶qÅÔ � % ÅkµNÅ Å�Ç)� Åkµ�â Å�µ�Ê ½ÈÃ�Æ - ½ÈÃÁ¾ Åkµ�Ç�ÂÖÅ�µN·Ô ºJ �tµ#� ·�µ�Ç �#zqÅ �)z�z »lÀ'Æ �#z��

Á�ikao���qu �kgqpegqd��l�qiLm�aN�z�^��s�pln�aN�zm�a_m�d��l��aNpe�ld��qi[m�ac�k¡��qi���iLaNi�beplao�Ö© Õ § Õ�����g {#É § Õ_����aY\ § Õ¨a�bz�Ö© gjnYd	i�d	bld����a�s�bb`�blpea m�d	peaN�^bla�u aNi�b_a�³�a���bes�¢�a a�i�peaN�Ngj���^s���gji�bo�	a����^�qskpln�aN��m�a �Ö© Õ § Õ a�b�m�st\ § Õ@m�gjik�o��g¯��sk��aNp�ÂØ�^aN�	��s���aq¦v�É¼d�Ák¦�Ê�¦ �Ra^b/Ê�¦ Å��^¦`�a��Upl¢���sk�fbhg�be���qn�bea�itsk�Ã�kgqpÃ�y© Õ § ÕÚa�b���g�{#É § ÕÚ����i�b�a�¬tblpË`�u a�u a�i�b��ld	u d���gqd	peaN�UaNi�blpea#a�s�¬±a^b�¢�Á�gj��a�u a�i�bÃ»}��p�b��pe���h¡�aN�#m�s¿�Ngj���^s��¼gjn¯d�i�dfbed	��¦3~¿gqd��1m�a_u a�d��	��a�skpe�#pe¢N�ls��	begjbe���l�qi�b��qn�bla�itsk�1gjs¯u ��rqa�i¾m�a���g�\ § Õ�¦�|/i¯�qnk�la�pe¤qas�i�a¯m�d	³�¢NplaNik�^a[d	u ���qplbegqi�beaYgqs�¬²����d	i�bh�T��a�bÊÉ ¦Ã`�aN��»}pl¢�£�ska�ik��aN�Ra�iû��aN�R����d	i�bh�R�l�qi�bRd�ik��begqn��	a�� mª© gq��pe®N�_��a��gq����s���gjn�d�i�d	bld��Ya�b���bhgjn���aN��m�© gq��pl®��o�	a��ou ¢^bl¡k�tm�aN�_Õ § Õ a�b�{#É § Õ_¦]`�a�\ § Õ plaN��pe�tm�s�dfb��Ö© d�ik��begqn�d	��d	bl¢Wa�i²��aN����qd�i�bh�1uWgqd��c�^aN�	��a^ÂØ�^d]rYa���bcuWgj��Áqpe¢�bl��s�b/����sk�1»�gjd�n���aq¦��U�qs�pcm�¢^bea�peu±d�i�aNp/��g���gqsk�laRm�a±�^aN�/m�d	³�¢NplaNik�^a�����d	�Ugjskpegqdfb»�gj����s�d	i�����aN�^bla�p��q���qskp+�h¡kg�£�ska#�kgjd�p+mª© g�be�qu aq���	a������qik��begqi�beaN��m�a�»}�qph�^a���m�a���g_�ls���a�plÂ¹��a����	s���a1gqnWd	i�d	bld���a�b+{#É § Õ�¦§ a���a�i�m�gji�b_�^a bepeg�¤�gjd��U¢^bhgji�bobld	begjikaN�e£�skaq�ªi���sk�oi�a �y© g�¤q��ik�c�kgq�c»�gqdfb�¦�×�© s�i�aWuWgqi�d	®Npla Á�¢�i�¢Npegq�	a���d����la�u�nk�	aNpegqdfb£�s�a¯��g��Ö© Õ § Õ_����g�{#É § ÕEa^bLm�gqik� s�i�a¾u ��d	ikm�pla¯u aN�ls�peaY��gt\ § Õ_���l�qs���Â¹aN��bld�u a�i�b±�Ö© gju ����dfbeskm�a¿m�a��Wu �tm�aN�d�ik��bhgjn���aN�N¦ § aN��d�m��qi�ika/s�ikacd�m�¢Nacm�ao��g��kpl¢��^d���d��qiYm�a/��gRu±¢�bl¡���m�a�¦���qbl�qi��.gqsk�e��dª£�s�ao�	a��z�^�qskpln�aN�zgjn[d	ikdfbed	� �qi�b¢^be¢�d�i�bea�pe�����	¢NaN�_�ls�p_n�gq�laLm�aLm�aNs�¬�����d	i�be��£��la�s���a�u aNi�bRa^b����qs�pephgjd�a�i�b_¢�¤�a�i�bls�aN�	��a�u aNi�b_aNik�^��pla_`�blpea�s�i²��a�sgj�k��pl��¬�d�uWg�bld�¤qa�¦�`�© ��pld�Áqd�i�a�m�a��zd	u ��pe¢N��d��ld	��ik�#gjs�¬L����d	i�bh��� a�bfÉôm�aN¤�phg�`^beplaod�m�a�i�bld.Lk¢Na_m�gjik�z��ac»}s�blskpN¦`�gR��d�u d	��gjped	bl¢om�a/�Ö© Õ § Õa�b#m�a/��gR{#É § Õikacm���dfbz�kg��+ik�qsk�z�ls�pl�kplaNikm�pea1��gqp.��g��ls���a�plÂ¹��a����	sk�	aoxzg@?A ��p�?A {zd}|c~´�µqµqµ�¸]a���b1��g��k�	sk�/d����qblpe�q��a�m�aN�c�ls���aNp�ÂØ�^aN�	��s���aN�/£�ska_i��qs��1���qs�¤��qik�/�^��ik��beplskd	peaq¦k×cgji��1��aN�/��pe�t�h¡�gjd�i�aN���laN�^bld��qik�N�i���sk�za^¬������qpea�pe�qik�.mª© gjs�bepla�uWgjbl¢�ped�gjs�¬�u �qd�ik�zd����qblpe�q��aN�N¦
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�����68ªÊ�¦ �b: § ��s�pln�aN�#m�aom�d��l��aNpe�ld��qik�#m�a��k¡��qi���ik�zm�s¾xzg ?A ��p ?A {zd�| ~ ´�µqµqµ�¸¦È¯ °�±KNk{#É § Õ�¦È¯ ³È±¾Nkgqn[d�i�d	bld��k¦È¯ ´�±6NkÕ § Õ
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�����68�Ê�¦ ÅT: § ��s�pln�aN�#m�a_m�d��l��a�ph��d��qik�zm�a��k¡��qi���ik�#m�s¾xzg ?A ��p ?A {zd�| ~ ´�µqµ�µ^¸¹¦�¯ °m±KN�\ § Õ_¦È¯ ³È±6N�gjn¯d	ikdfbed	��¦
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~¾��m�a {#É § Õ gqn[d�i�d	bld��µq��Ç �j¶�¦�Ê�dÃvyÇ)|c� ·�â�¦ ¶jdÃvyÇ�¬k�
� µ�â�¦���d Å�â�¦���dÅk��Ê â�Ç�¦ ·[vÖÇ�¬k� ·kµq¦ ·[vÖÇ�¬k�
z â��t¦ Å âqÅk¦ â
�t� · µ�¶�z�¦�Ç[vyÇ�¬k� µ�µ�Ç�¦ �YvyÇ�¬��â µ��qâ�¦ â µ�Ç�Å�¦	µµN¶ µ�Êj¶�¦�� µ�ÊqÇ�¦	µµqµq��µ�Ç µ#�jÊ�¦�Ç[vyÇ�¬k� µ�zqâk¦ zYvyÇ�¬��µ/����µ�Å Ç�Ê�Åk¦ ·YvyÇ�¬k� Ç�Êj¶k¦ ¶YvyÇ�¬��µ�Ê Ç�z�µq¦�Ç Ç�Êjâk¦"�µ/z Çqâq·�¦ Å �kµ�Ç�¦ Êµ2�t��µN· ��Çj¶�¦ zYvyÇ�¬k� ��Çjâk¦ ¶YvyÇ�¬��µNâ���Çj¶ ��Çj·�¦ zYvyÇ�¬k� ���jÅ�¦ ·YvyÇ�¬��Ç�µ ��·��t¦ · ��·�µ�¦ ÇÇqÇ ÅtÇ)z�¦ â ÅtÇj¶k¦ ¶Ç)����Ç�Å Å�Å�â�¦��LvyÇ�¬k� Å�Å���¦ zYvyÇ�¬��ÇqÊ ÅtÊj¶�¦�Ç ÅtÊ�µ�¦ ¶Ç)z���Ç�� ÅtÊ�µq¦ Å¯vyÇ�¬k� ÅtÊj¶k¦ Ê[vyÇ�¬��Çj· Ê�Ç�µq¦�Ê Ê�Ç)�k¦	µÇjâ z�·�µq¦ z z�����¦ Ê
�q¶ �)����¦ ¶ �qÇjâk¦"�

465,798ªÊ�¦ ÅT:LÉ�pe¢N£�s�aNik�^a��#gjsY����d	i�bj|��k�qn�bea�its�aN�z��gjp#��gRu ¢�bl¡���m�a��k{#É § Õ°a�b1gjnYd	i�d	bld��

§ �qu u a�i���sk�#�Ö© g�¤��qik�#u aNi�bed	��i�i�¢_m�gqik���Ö© d	i�blpe��m�sk�^bld��qi����Ãg�¤��qi�a���m�aË=cd�pl��ik�^���	dÖ�kxzgjpe�qi�dªa�bN=cd�gji�ik�q���Nd��qi�bu �qi�blpe¢#£�s�a#m�gjik�U��aN�Ã�la�u d	Â¹���qikm�sk��bea�s�ph�¼È�È¹Â}\��j��aN�Ã���qik��begqi�beaN�Um�az»}��pe��aN�¼¢^bhgjd�a�i�bUblpe®N�Ã�ld	u d���gqd	peaN�Ãm�gqik�Ãm�d	³�¢NplaNi�be��^��u ������¢���¦�×cgji��L�^a¿�Ngq�W��gjplbld��^s���d	aNpN���y© ¢�¤��q��s�bld��qi m�a����^��s�pen�a���m�aÜm�d��l��aNpe�ld	��i$��pl��¤td�a�i�b�aN�e�la�i�bld�a����	aNu a�i�bLm�a�Ö© ¢N¤q�q��s�bed	��iÜm�a���g�uWg��l�laRm�a��/gjbl��u±a��/m�© s�i«�^��u±�����l¢R�L�y© gjs�blpeaq¦�x+d�a�i�£�skaRi���sk�c�lg�¤��qik��£�s�© d��¼a�¬�d���bla±£�ska���£�skaN�m�d	³�¢NplaNik�^a������	¢���m�gji�����aN�����qik��begqi�blaN�Ãm�a�»}�qph�^a���m�a��Ã��¢Npl��¤��l¥tr�bea�Õ1x�| ~ ��i��qs���g�¤q��ik�Ãpea�Á�gqpem�¢z�N© d	��a^begqdfb+�����l�ld	nk�	am�aYmª© ¢��^ped	pea�s�iºu gjbl¢Npld�gjs½aNi½s�bed	��d��egji�b±�	a����^��ik��begji�beaN��m�a�»}�qph�^aYmª© s�iºgjs�blpea�uWg�bl¢Npld�gjs�v�m�d	³�¢Npegqi�bR��aNs���a�u a�i�b�kgqp��y© g�be�qu a�m�a b�rt��a�Õ �qs�xz�_��d�u ���	aNu a�i�b_a�i�pea�u ���»��gji�b���g¯u g��l�la �kgjpR�lgY¤�gj��a�s�p_g�m�¢N£�skgjbla�¦�Æ�i�s�bld���d��egji�b�^a�b�beaRu ¢^be¡���m�aq�ªik�qsk�cg�¤q��ik�/�Ngj���^s���¢���aN�o���qs�pen�a��/m�a±m�d��l��aNpe�ld	��i�m�s«xzgq{zd}|c~_a^b_m�s § gq{zd}|c~_aNi�s�bed	��d��lgqi�bo��aN��^��ik��begji�beaN�#m�ao»}��pe��aN�#m�s¿�tph{zd�|c~q����g u g��l�la�g�be�qu d�£�s�a�m�s¿��blpe�qi�bed	s�u�v�·���¦"�q�+¢^begqi�b�d	i�blaNplu ¢�m�d�gqd	pea�m�a_�^aN�	��a_m�snkgqplrts�u v�µ�����¦ ���Ua^b#m�s[�Ngj���^d�s�u v}Å�¶�¦�µ��^¦�`�aN�+pl¢���s��	begjbe�.����i�b.m���i�i�¢N�.�R��gbLkÁqs�peacÊ�¦ Ê�¦�|/i[�^�qi���bhg�blac£�s�a/��aN��blpe�qd���^��s�pen�a��/m�aR��g]LkÁ�s�plaR����i�b/blpe®N�o�ld	u d���gqd	peaN�N¦ § ��i�bepegqd	pea�u aNi�bcgjsÜ�la�u d	Â¹���qikm�s���blaNs�ph�1ÈlÈ¹Â¬\R��m�gqik�c�	a��1��¢�pe��¤���¥tr�blaÕ1x�|c~Y��g�uWg��l�la[ika�����s�a¾m��qi��[��gq�±s�iÀp>���	a¯d�u±���qplbegqi�b m�gqik� ��g�m�rtikgqu d�£�s�a�¦ § a����	a�Â¹��d#aN��b a��l�la�i�bed	aN�	��a�u a�i�bÁqskd�m�¢Na1�kgqp+��aN�.�^��ik��begji�beaN�.m�a�»}��pe��aN�N¦�Á1i�a/¢�blskm�ac�ld	u d���gqd	pea1���qikm�skdfbea/���qs�p.��a/��n�{zd�|c~/a^bz�	a/��n�Ä�p^|c~±v}�Ö© gjbl�qu a�ls�nk��bld	bls�bedf»ÃaN��b#�y© g�be�qu a�x#�zgjn��qs�bedfb1gqs�¬Lu�`�u aN�1�^�qi��^��sk��d��qi���¦
� K�J �ôT_PYZ+Ñ^XYÏ�\�T_P
`�aW�Ngj���^s���m�aW��g¾m�rtikgqu±d�£�s�aWm�s²xzg@?A ��p�?A {zd�|c~Y´�µqµqµ�¸�gY¢^bl¢Wa�³�a���bes�¢���aN�	��i«m�df³�¢�pea�i�bla��ou ¢^bl¡k�tm�aN�_N�Õ § Õ��\ § Õ_��{#É § Õ�a�bzgqnLd�i�d	bld��k¦�`�a��+pe¢N�ls��	begjbe�+�qn�bea�itsk�.�kgjp.��gR{#É § Õ��l�qi�bza�iLn��qiYgq�N�^�qphm�g�¤�aN�1��a�s�¬���n�blaNitsk����gjp��g[u ¢�bl¡���m�aWgjn�d	ikdfbed	�����^aW£�s�dÃi��qs��/aNik�^��s�phgjÁqa±�¯��d�u�s���a�p�m�a i���s�¤qaN�	��aN�o��blpesk��bes�peaN� v}���qs�po��aN�e£�s�a������ªuWgq�	¡�aNs�Âpea�sk�la�u a�i�b���i��qsk�zika_m�d��l�����l�qik�.�kg��#�W�^a���bhgqm�a�m�a�pe¢N�ls��	begjbe�#gjn�ÂÖd�i�d	bld�����¦
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�����K8kÊ�¦�Ê�: § �qs�pen�aN��m�a/m�d��l��a�ph��d��qiWm�a��k¡��qi���i�m�sL�tph{zd�| ~ ¦�`]gou g��l�la�m�a/��p+��¢�bl¢�pea�u ����gq��¢�a#�kgqpf¯ °�±���gouWgq�e��am�s¾xzg��Ì¯ ´�±]��a����	a_m�s § gk¦�Æ�iF¯ ³`±¹���tph{zd�| ~ ¦



� �! #"%$'&)(+* Í

Î D CÚ;ÐÏ 79/Ñ7 C

Ò�i�Ójinm Í�Î6Ð���×�ê�Ú�Ø¢Ð�sW×6Î
Õ�s²�h¡kgq��d	blpea±�kpl¢��^¢Nm�a�i�bN��ik�qsk��g�¤��qik�����qik��begjbl¢W£�s�aW�	a���pe¢N�ls��fbhg�bh�o�qn�bea�itsk��g�¤qa��±�y© gj���kpl��¬�d�u gjbld��qi«{#É § Õ¢^bhgjd�a�i�b a�iºn��qi$gq�N�^��pem²g�¤�aN�L��a�s�¬½��n�blaNitsk�±�kgjp±��g�u ¢^be¡���m�a¾gjnºd�i�d	bl�«����s�p ��g«�ls���aNp�ÂØ�^aN�	��s���a[��s�n�d�£�ska[»�g��^a�^aNi�blpe¢�aq¦�Õ �kpl¢���aNi�b���i��qsk��gq�	���qi��oi��qsk�od�i�bl¢Npla��l�la�p��Y�y© d�i�àks�aNik�^a�m�a ��g¯m�d	peaN�^bld��qi�m�aN�_����gqik��gj�	blaNpli�gji�be�N¦��¼��s�p�^aN��gk��i��qsk�Ãgq�	���qi���¢�blskm�d�a�pÃ��gom�rtikgju d�£�s�a.m�az�ls���a�plÂ¹��a����	sk�	a��¼m�azx#��{v}�.Ä�{��Umkgjik�¼��aN�e£�ska����]��aN�U�k��gqik�Um�aznkgjperts�uv}�Nd	ph�^��i�d�s�u��.a^b�m�a_��blpe�qi�bld�s�uwv}bld	begjika��zgj�	blaNplika�i�b�m�gjik����g m�d�pla���bed	��i�´�µN¶�¶�¸ªa^b_´�µN¶kµ^¸¹¦

�KNM Ô X[Í�ÒzSÈÕkZ+Ò#Ñ�Ñ^X[Ñ�Ò#Ï×ÖØÔÚÙ
Õ]¤�gqi�b mª© a^¬������la�p±�	a��±pl¢���s��	begjbe�N�]ik�qsk� gj�����qik�R��pe¢N�la�i�blaNpR��aN�±m�d	³�¢NplaNi�beaN� ��blpesk��bes�pla��R£�s�aYi���sk�±¢^bls�m�d	aNpl��ik�m�gqik����a^b�beaY�laN�^bld��qi�¦¼`�aNs�p�i���u Áq¢�ik¢�ped�£�s�a�a���b±�	aYx#��{ �j© aN��b�ÂØ��ÂØm�d	peaLm�s�v�xzg����tp���{zd}|c~�m�gji��_��aN£�s�a��.��aN�R����gqik�m�aRnkgjperts�uÐ��sÜm�a±��bepl��i�bed	sku gq�fbea�pei�a�i�b/mkgjik�/��g[m�d�pla���bld��qi²´�µN¶�¶�¸¼a^bR´�µN¶kµ^¸¼����s�pcm�aN�c�^�qi��^a�i�bepegjbld��qik�#pea���g�bed	¤�aN�¤�gjped�gqi�blaN�N¦q�Ãgqp+a�¬taNu ���	a���xz��{áv��  ¡ ~  ��´�µN¶kµ^¸ªm�¢N�ld�Áqi�a/�	a±v�xzg����tp���{zd}|c~/m�gqik�+�	a�£�ska���s�iL�k��gqiLm�acnkgjperts�u@gj�	bla�pei�ag�¤qa���bepl��d��/����gjik�cm�a ��bepl��i�bed	sku m�gjik�/��g[m�d�peaN��bed	��i½´�µN¶�µ�¸Ö¦ § aN�o��blpesk��bes�peaN�cgjd�ik��dÃ£�s�aR�	aNs�pe�c�N�qi�a��/m�a x.pld����	��s�d	i�l�qi�b±pea��kpl¢���aNi�be¢�a��Rgqs�¬eLkÁqskpla���zk¦	µYa^b_z�¦�Çºv�¤q��d	p gji�ika^¬�aYÕE���qs�p ����sk�Wm�aY��pe¢N��d��ld	��ik�±£�s�gji�b gqs�¬½i��qbeg�bed	��ik�m�¢ÄLki�d�aN�+����s�p���aN������d	i�be�+m�gji�����g�����i�a1m�a/x+ped��	���qs�d�i��^¦�`�a1x#��{¨´	µ�¶q¶�¸�aN��b�bl��s#���qskpe��bl¢^bepegqÁq��ikgj���kpld�u dfbedf»�g�¤�aN�zs�iÁqpe�qsk��acmª© a�����gq�^a/Å�Ê�u±u u £�s�aN��£�s�ao�l�qd	b.��ac�h¡k�qd	¬Wm�a/�Ö© gq�fbea�peikgji��^a/m�aN�.����gjik�zm�acnkgjperts�u a^b�m�ao��be�qi�bld�s�u¯¦t�Ãgjp�^��i�blpeaq���	a�x#��{ý´�µN¶kµ^¸ª�����l�l®Nm�a1s�iYpl¢���a�gjsLm�aox.phg�¤�gjd���a�b.s�iYÁqpe�qsk��aomª© aN�l�kgq��a/m�d	³�¢NplaNi�be�#�la����qiL��aN�zgq�fbea�peikgjik��aN��^��ik�ld�m�¢Npl¢NaN�N¦k�Ãgjpca^¬�aNu±�k�	a�����a±x#��{@v �~ ¡ J~ ��´�µN¶�µ�¸]a���bou �qi����^��d�i�d�£�s�aYv�É¼d�Ák¦�z�¦�Ç�¦ n���a�bc�l�qi¿Á�pl��s���aRmª© aN�l�kgq��a_aN��bÇ�Ê�u¯¦�`�aWxz��{ v � ¢¡ ~  �R´	µ�¶�µ�¸¼a���b_£�skgji�b��Y�	s�dÃ��p�be¡��qpe�quRn�d�£�skaRg�¤qa��_��a Áqpe�qs���aRmª© aN�l�kg��^a u u±u�v}¤q��d	p�{¼gjn�¦ zk¦	µ���qs�p_ski�a���rti�bl¡k®N�la m�aN�_�lrtu±¢�blped	a���m�aN��m�df³�¢�pea�i�beaN�_��blpesk��bes�peaN�_��¦]×/gqik�_�^a bepeg�¤�gqd	�Ö�ªi��qs���g�¤q�qi��/��d�u±d	bl¢Li��jbepla¢^beskm�a gjs�¬¿��blpesk��bes�peaN�1x#��{ ´�µN¶kµ^¸¼a^b ´	µ�¶q¶�¸Ug�¤qa��_m�aN�cgj�	blaNpli�gjik��aN��v2�  ¡ ~  �^��v2�~ ¡ J~ ���Uv��J ¡ �J ����v J~ ¡ �~ ��a�b±v ~   ¡ �  �^¦�x.d�a�i����pN��aNik�^��plaon�aNgqsk�^��s��Ym�© gqs�blpeaN�#��blpesk��bes�peaN�.��aNs�¤qaNi�bj`^blpeaod	uWgqÁqd�i�¢�a��za^b#blphgjd	bl¢NaN�zgjs¯u ��rqaNi[m�a���g {#É § Õ�¦

×/d�pN¦kgq�fb�¦ µN¶q¶ µN¶kµ µ�µqµ§ ��ik�j¦�pea��Ö¦
�J ¡ �J be�$Å�Ê�u u u bl�ÚÅ�Ê�u u±u ��É½uRÂ��ju
�~ ¡ J~ be�¯Å�Ê�u u u u �ÚÇ�Ê�u
�  ¡ ~  be�¯Å�Ê�u u u �q�$u u u

4K59798¢z�¦�µ�:LÔ#¢N�laNgqsYm�a�x.phg�¤�gqd��.a�b�Áqpe�qs���acm�© a����kg��^a�m�a���m�d	³�¢NplaNi�beaN�#��blpesk��bes�peaN�z¢^beskm�d�¢�a���¦
`�a�������i�aN��m�a�x.pld��	���qskd	iÚv�x�Äª�_£�ska�i��qs��_g�¤q��ik�oplaN��pe¢N�la�i�bl¢NaN�o���qs�p�m�df³�¢�pea�i�bla��_��blpesk��bes�pla��_�l�qi�b�bl��s#���qs�ph�d�ik�l��pld	bla��+mkgjik�+��gRx�Ä¯m�ac��gR�^a�����s��	a/��pe�jbl�qb�rt��ac�^s�n�d�£�s�aq¦��Ãgjp.a^¬�a�u ����aq����aN�zx�Ä¯m�aN�.�ls���aNp�ÂØ�^aN�	��s���aN��bl¢�blphgjÁq��ikgj��aN�´�µN¶q¶j¸U�l�qi�bom�aN�c�kgqpegq�	��¢���¢���d���®Nm�a��1peaN�^begjikÁq��aN�cm��qi�b/��g[�	��i�Áqs�aNs�pom�gjik�c��gLm�d�peaN��bed	��iº´�µN¶�¶�¸UaN��bcpe¢Nm�skdfbea±mª© gjs�begji�b����sk�z£�s�a/��gRu gqd	����a1aN��bzÁqphgjikm�acm�gji��.��a^blblaom�d	peaN�^bld��qi�¦t`�a��zx#Ä¿m�aN�.�ls���aNp�ÂØ�^aN�	��s���aN�/´	µ�¶�µ�¸��l�qi�b.m�aN�.��ped��lu aN�zm��qi�b��gRn�gq�laca���b1m�a/»}��plu aos�i¯��a�s¯����sk���^��u ���	d�£�s�¢�aoa�b�¤�gqpld�aoa�iY»}�qi���bld��qi¯m�a��Ö© gq�fbea�peikgq��acm�aN�#����gji���¦ÈØ��i�© aN��b1uWgj��¡�aNs�plaNsk�la�u a�i�b1�kg���gjd��l¢_m�a��^��u �kgjpea�p#��aN�/�^�qskpln�aN��m�a_m�d��l��a�ph��d��qik�1m�a_��¡���i��qi���m�a���blpesk��bes�peaN�m�d	³�¢NplaNi�blaN���Ngjp���a�s�ph�c����i�aN��m�a�x.ped	�����qs�d�i�ika �laW��sk��aNpl�����la�i�b��kgq�N¦ª�Ãgjp_���qi�blpeaq��i���sk�����qs�¤��qik�o�^��u �kgjpea�po��aN��^��s�pen�a��Ãm�a1m�d�����a�ph�ld	��i±m�s�xzg�{zd�|c~.a^b�m�sL�tpe{zd}|c~#��gq����s���¢�aN�Ãmkgjik�Ãski�a���sk��aNp�ÂØ�^aN�	��s���a�g�¤qaN�.�^aN�	��aN��m�s�xzg��tph{zd�|c~��gq����s���¢�aN�/m�gji��1��gWu�`�u aR�ls���a�plÂ¹��a����	sk�	a�¦��Ãgjp/a^¬�a�u ����aq����aN�c�^�qskpln�aN�/m�aRm�d��l��aNpe�ld	��i¿m�gji��1��gW����i�aRm�aRx.pld����	��s�d	i

Ê�µ
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�����K8�zk¦	µ�:t¯ °�±]�±Á�gjs��h¡�a�N���s���a�plÂØ�^a�����s��	a�x#��{ v �J ¡ �J �c´	µ�¶q¶j¸Ö¦�`�a��z����gjik�#m�a�n�gjper�sku a^b�m�a_��blpe�qi�bld�s�u(gq�fbea�pei�a�i�bm�gqik����g¿m�d�pla���bld��qi$´�µN¶�¶�¸¹¦��¾m�pe�qd	blaq��i��qsk�Rg�¤q��ik�oplaN��pe¢N�la�i�bl¢ ��g¯���qikaLm�a�x.pld����	��s�d	i½���qpepla������qi�m�gji�bla £�s�a�i���sk�g�¤q��ik��d�ik�e�^pedfbea+m�gqik�]��g1���qika�m�azx+ped��	���qs�d�i�m�a+��g/�^aN�	��s���a+��pe�jbe�jb�rt��a�£�s�dtaN��b]s�i±�^s�n�aq¦�¯ ³È±���Á�gjsk�h¡�a�N��ls���a�plÂ¹��a����	sk�	ax#��{ôv2�~ ¡ J~ �/´�µN¶�¶�¸¹¦�`�aN�.����gjik�#m�acnkgqplrts�u@a�b#m�ao��blpe�qi�bed	s�u gq�fbea�pei�a�i�b#m�gji��+��g±m�d	peaN�^bld��qi�´	µ�¶q¶�¸¹¦��Rm�pl��dfbea�N��N�qi�am�a�x.ped	���	��s�d�i ���qpepla������qi�m�gji�bla.d�ik�l��pld	bla�mkgjik�Ã��go����i�a�m�a�x.ped	���	��s�d�i ��s�n�d�£�s�a1m�a#��g��^aN�	��s���a#��pl�qbl�qb�r���a_v����qu u a#a�i¯ °m±���¦`¯ ´�±Ã�WÁ�gjsk�h¡�a_N���sk��aNp�ÂØ�^aN�	��s���a�x#��{ v�� ¢¡ ~  ��´�µN¶q¶j¸Ö¦�`�aN�1����gqik�1m�a_nkgjperts�uEa^b/m�a±��bepl��i�bld�s�uÐgq�fbea�pei�a�i�b/m�gqik���g±m�d	peaN�^bld��qiÜ´�µN¶�¶�¸¹¦��Rm�pe�qd	bla�N��N�qi�aom�a�x.pld��	���qskd	iY�^�qpepeaN�l����ikm�gji�bea1d�ik�l��pld	bla�m�gqik�.��g±�N�qi�aom�a�x.pld��	���qskd	iY�^s�n�d�£�s�am�a���g �^a�����s��	a��kpl�qbl�jb�rt��a±vy�^��u±u a�aNiÝ¯ °m±���¦
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k6m�m"n�g�ilk�k�k%n ä



7/8:9:;=<%>/?A@CBEDF?AGIH/JLK�>M9N>5H O ã

~IQ�V�z[Y ^ h]a´�6�� � �� � i
k6mvk%n���w V�XlT i
k6mvk%n � ^ h]a²�6�� � �� � i
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ØÇÙ.Ú`â@ã�äÄÃÚæ �«V]Z]Y���Y%S�S�VER&X
Y6rxQ�S c+� \�Y[Zv\¦^ h]aä� ��M� ��E� i
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h S � � m ä m ã O ¶ � m ä m O ¶ mh S � � m ä m ¸�¯ m � m ä m O ¶�å
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d �e m ä¼åÜã�å�¯ m ä¼å�¸�¶�¸
d �

e m ä¼å�¶�¶På m ä¼å�¶�ã kd ee m ä¼åÜã�å�¯ m ä¼å�¸�¶�¸
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k6mvkon
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d �

e m m ä m�k O ¯ m m m m
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ØÇÙ.Ú@â�ãÁä k�k æ �uVEZvY�~:�/��Z]\«^ h]aÒ� �Æ � eÆ � i
k6m�m"n
WvV�Q�S�YfT wvw S�V�s c z�T"Q c V�W a � ¨ ~ äEÞ V�\ p`y Y%S�S�V�W p T�\Fr ¡ T wvc Q�S�Y p \ cly T�WbQ � \ | c X�W | Y&WFY p Q w T p ZvY�z[�%z[Y w V�\vS`XlY ¢`æ a ä
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�fT�W p roY%Q(Q�Y p Y&roQ c V�W g WvV�\ p RoQ�\MZ c V�W p Z]Y p`p \ w Y%S���r%Y%XlX
\vXlY p Z]Y ¢Iæ a±g r | Y p Q���ª���Z c S�YNX
Y ¢ } � æ S g a`c � dfe ZvT�W p XlY � \vY&XXlY pfw X+T�W p Z]Y[¹ c S�roV�W c \vzÁY%Q±ZvY�Q c Q�T�WvY�T�X�Q�Y%S�WvY%WbQfZ�T�W p X+T�Z c S�Y&roQ c V�W ilk&m�m"n YoQ i
k6mvk%n ä d \]Q�S�Y�XlTFW�T�Q�\vS�Y�ZvY pfc V�W pT�X
Q�Y&S�WMT�WbQ p&g XlY ¢Iæ a Y p Q�Z c�È R%S�Y%WbQ/Z]\©^ h]a r%T�S.X | T�Q�V�z[Y p \v} p Q c Q�\vQ c � p Y p(c Q�\vY#z[T c WbQ�Y%W�T�W�Q�T�\�z c X c Y%\©ZvY=X | V]rxQ�T ¥ ZvS�YZ]Y p V�s ® U ¥ WvY pf� � c U ä�ãÁä×Ã � ä

(Zr,Ti)

Pb

Þjßáà â�ãÁä×ÃNæ �fT�W p X
Y p roV�z w V p R p ^ æ a±g X | T"Q�V�z[Y±r%Y%WbQ�S�T�X a`c V�\ æ SAT�X
Q�Y%S�WvYqZvT�W p Z]Y p Z c�È R%S�Y%WbQ�Y p Z c S�Y6rxQ c V�W p ä
¢ T�SfYos]Y%z w XlY g XlY ¢Iæ a�� ��M� ��E� i
k6mvkon Z]R p�c U�WvY�X
Y ¢ } � æ S g a`c � d e ZvT�W p XlY � \vY&X�\�W w X+T�W¦Z]Y�¹ c S�roV�W c \vzÁT�X
Q�Y%S�WvYT y Y6r:\�W w XlT�W�Z]Y±Q c Q�T�WvY ä � � c U ä�ã�ä ¸ � ä

Þjßáà â�ãÁä ¸ æ �fT�W p X
Y p roV�z w V p R p ^ æ a±g X | T"Q�V�z[Y±r%Y%WbQ�S�T�X a`c V�\ æ SAT�X
Q�Y%S�WvYqZvT�W p Z]Y p Z c�È R%S�Y%WbQ�Y p Z c S�Y6rxQ c V�W p ä
¨ Y p`p Q�S�\�rxQ�\vS�Y pÇw V p�p�¥ Z]Y&WbQIX+T©z[�&z�Y±¹&V�WvY±Z]Y±^ÇS c X
XlV�\ c W � \vYfXlY p`p Q�S�\MrxQ�\�S�Y p ^ h]a w S�R6roR6Z]Y%z[z[Y%WbQ`RoQ�\MZ c R&Y p ä{ Y p S�Y%z�T�S � \vY p Zv\ër ¡ T wvc Q�S�Y w S�R&r%R&Z]Y&W�Q�ª«roY w S�V w V p©p V�W�Q©ZvV�W�r[Q�V�\"��V�\vS p Z | T wvw X c r%T"Q c V�W ä ~�XlT�t�U�\vS�Y � ã�ä å � gWvV�\ p T y V�W p Q�S�T�r%RAX
Y p r%V�\vS�}MY p Z]Y:Z clp�w Y&S p�c V�W�Z]\ ¢Iæ aC� ���� ��b� ilk�k�kon T c W p(c�� \vY�roY%XlXlY p Z]Y p z�T"Q�R%S c T�\]s w S�V�Q�V�Q ®Ew Y pr%T�Xlr%\vXlR%Y p ZvT�W p XlT�¹&V�WvY[Z]Y�^IS c X
XlV�\ c W¦Z]Y[XlT p \ w Y&S(��roY&X
Xl\vXlY ä d W¦V�} p Y%S y Y � \�Y�XlY p r%V�\vS�}MY p Z]\·z�T�Q�R%S c T�\�z c sEQ�Y

p V�WbQ w X
\ pqw S�VEr ¡ Y p Z]Y¬r%Y%XlX
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