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� �������	��
 �

� �N� � 
 � ��� � ��� �� 
��N� �n� �

� � 
�
���� � � 
��(�(�(� �

� �}mpo����}vw�}u�rts��}r�oq��s�my| r�o)*�mp�Q��r�z
$Zvws��>x � $�x���r�� o ��*,$2$�o�"hv>zQ��uq�}r�mysnvw�}�Q�pmp�tv��uqmpxaz u�xOo�� rtr���� ~,x ��r��p�pmpz}� �`�Bvwsquqmp�t{Q�pvws,��x �t{}o�m o,�amy�>r�z u�x_o�� rtr���� sqr���x>�azQmyuqmyxazoq��o�u�r�~ o���� z uq��r7mpz^u�rtsqr�o�uqo�x>�N|}s�rt��myu<��AixazQ�y�Zv5oq��x>squ��}r�oq��s�my�}uqmpxaz mpo��amy�>r�z`��rtsqro�mpz}��r�*D$2$Zo�vwsqr�{}o�r��Zr� u�r�z}oqmy�>r��p�ZmpzZuq��r,o�� rtr�� � �}sqx ��r�oqoqmpz}�7v>z}� x>uq�}rts���xa~ �~&{}z}mpuqmyr�onv>z}� vwsqr	��r��p�B{Qz}��rts�o�u�x�x ��� ' {}u�x>sqrt�>sqr�oqoqmp�>r *D$2$Zo�vwsqr �}r�oq��s�my| r�� mpz~�x>sqr���rtuqv>mp�Boqm z}��r uq��rt��� r�vwuq{�sqr �}sqxa~�mpz}r�z@uq�y��mpzZuq�}mpon�}mpo�o�rtsquqvwuqmyxaz �>rtu�vws�r��yr�oqo
�/r��p� � z�x � z���/xa~,�}sqr��}r�z}oqmy�>r	��r�o���s�my�}uqmyxazQo x>�:*,$2$Duq��rtx>sq��v>z}��mpuqo vw�}�Q� mp�tvwuqmyxaznu�x�o�� rtr����~�x���r�� �pmpz�� �tv>z�| r4� xa{}z}� mpz ��( vw|Jmpz�rts
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�/rtsqr � z�x � z A	x>�}uqmp~ v>�Nr�z}�}v>z}��r�~,r�z^u���xa{}�p�_| re� rtsq��x>s ~,r���� � m z}��reuq�}mpo mpo z�x>uuq�}r��tv>oqr�A�u�s�v>��uqvw|Q�yrn�}mpoqu�x>squqmyxaz7~,r�v>oq{�sqr�o(v>zQ�X�Jvws�v>~,rtu�s�mp��~,x ��r��po�u�s�v>mpz�r��7� sqxa~r��mpo�uqm z��,o�� rtr����5v>zQ� z�xampo�r��}vwuqv vwsqr�{}o�r�� �
���	���
	 
 ��&;�3�4�+�3�
�-� � �"��& �����"&

� ��xO��xa~ ~,xaz}�y�:{}o�r����Qmpo�u�x>squqmyxaz ~�r�v>oq{�sqr�o�vws�r5o9��{}vwsqr�� rtsqs�x>s ��xao�uXv>zQ��{}z}m��� x>s�~���xao�u�� ' �puq��xa{��a�4~,x>s�r�� rts���rt�}uq{}v>� �y�7~�r�v>z}mpz��>� {}� �}mpoqu�x>squqmyxaz4~,r�v>o�{�sqr�o�r� �m o�u)� ��s v�� rtuNv>� ������L �:"9A}uq��r�o�r�u �/x,~,r�v>oq{�sqr�o/vwsqr�x>��u�r�ze{}oqr�� | r��tv>{}o�r uq��rt� v>�p�px �~ vwuq��r�~�vwuqmp�tv>�p�p�Xu�s�v>��uqvw|J�yr�o�xa�p{}uqmyxaz}oNu�x�| rn� xa{}z}���
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� ��reo9�^{Qvwsqr��_rtsqsqx>s,��xao�u � {Qz}��uqmyxaz`��myr�� �}o $Zmpz}m ~�{}~ $5r�v>z��!�^{}vws�r�� ��sqsqx>s
��$2$ �:� "jr�o�uqmp~�vwuqmyxaz �h�}mp� �n�amy�>r�oiuq��r���xaz}�Qmyuqmyxaz}v>�a~�r�v>z�x>� uq��r��Qvws�v>~,rtu�rtsL�amy�>r�zuq�}rnx>|Qo�rtsq�wvwuqmyxaz�� � �^{}o(m zeuq�}mpo��tv>o�r 	 + mpo(�amy�>r�z4|^�

	 + � � �� + ! � � � � ���4 "
� �

 +  � �  + ! �O" �  + � � � ����� "

*�rtsqr  �B�  + ! �@"�mpo�uq��r � ���Nx>�(uq��r7�t�yr�v>z_o�� rtr����_vwu�uqmp~�r 
n�amy�>r�z`uq��rX��xa~��Q�yrtu�rz}xampo�� x>|Jo�rtsq�wvwuqmyxaz��
� ��r	{}z}mp��x>s�~���xaoqu �}mpo�u�x>s�uqmyxaz�~,r�v>oq{}sqrB��mpr��p�}o ~�v���mp~&{}~ 	<� ��� �	���������F��$2' � "r�oquqmp~�vwuqmyxaz � �}mp����mpo uq��r	�wv>�p{�rBuq�Qvwui~�v���mp~�mpoqr�o uq��r	�}sqx>|Jvw|Qmp�pmyu<� ��r�zQoqmyuH��� {}z}��uqmyxazx>�Luq��r��Jvws�v>~,rtu�rtsh�amp�>r�z uq��r�x>|Qoqrtsq�Uvwuqmpxaz�� * rts�r

	 + �2vwsq�/~�v��� &  ���  + ! �@" � � � ����J "
�F� uq��r x>|Qo�rtsq�wvwuqmyxaz}o�v>z}� �Jvws�v>~,rtu�rts�o/vwsqr � xampz^uq�y����v>{}o�oqmpv>z A^uq��r�o�r�r�o�uqmp~�vwu�r�o/vwsqrm ��r�z@uqm �tv>� �
���	����� � � � �81+� ������� �-��&(��� �3�,�3��&;�3��1 ��! � ����� !�&

�Qx>sBsqr�v>o�xaz}oLx>�Qs�r��pmpvw|Qmp� myuH��x>�Q~,x ��r���r�o�uqmp~�vwuqmpxaz�v>z}�&u�s�v>��uqvw|Jmp�pmyu<��myu�mpo | r�o�uLu�xn{}o�r�Jvws�v>~,rtu�s�mp�n~�x���r�� oN��x>s�uq�}r�o�� rtr����4v>zQ�4z�xampo�r��}s�x>|Qvw|Qmp�pmpuH� �}m o�u�s�my|Q{}uqmyxaz}oD� ��lno�"
�����Q��s�v>m ~������� +*�"�� � �Qmpohmpo�v>���wv>z@uqvw�>rtxa{Qo���x>s�uq��sqrtr&sqr�v>o�xazQo�� �Bmys�oquBAjv7o�r�z}oqmp|Q�y�� ��xao�r�z7~,x ��r��Q�tv>zX�}sqxb��mp�}r v�| rtu�u�rts/r�o�uqmp~�vwu�r�x>� v���l uq�}v>z7v�oqv>~��Q�yr �Qmpo�u�s�my|J{ �uqmpxaz5r�o�uqm ~�vwu�r�| r��tv>{}oqr&myu �hmp�p� �tvw�}uq{�sqr&mpz@u�s mpz}oqmp�nm z���x>s ~�vwuqmyxaz5vw| xa{�u uq��r oqmy�az}v>�
� �}mp���7~�v � z�x>u/|jr��}sqr�oqr�z@uNmpz7v��Qvws�uqmp�t{}�pvws/o�rtuNx>� u�s�v>mpz}m z����}vwuqv �C� r���xaz}� A oqmpz}��r�>r�z}rts�v>�p�y�Zxaz}�y�Zv4oq~�v>�p�Bz�{}~�| rtsnx>�/�Jvws�v>~,rtu�rts�o�vwsqr�sqr���{}mysqr��Zu�x�|jr r�o�uqm ~�vwu�r��uq�}rt���tv>z | r�s�r��pmpvw|Q�y�er�o�uqm ~�vwu�r�� ��s�xa~ vXs�r�v>o�xaz}vw|Q�yr v>~,xa{}z^unx>��u�s v>mpz}mpz��7�}vwuqv �
� �}mys�� A��t�yxao�r��e� x>s�~ r���Qsqr�oqoqmyxazQo�x>�iuq��r�r�z}�}v>z}��r�� o�my�az}v>�j�tv>ze|jrn��rtu�rts ~�mpz�r��7v>o� {}z}��uqmpxaz}o�x>�	uq�}r ~�x���r�� �Qvws�v>~,rtu�rts o�uq�^{}o xaz}�y� uq�}r�o�r �Qvws�v>~,rtu�rts�o�v>z}�Zz�x>u�uq��rr�z^uqmysqrXu�s�v>mpz}m z��5�}vwuqv z�rtr��`u�x |jr7o�u�x>sqr��_v>o&�Qvwsqu&x>��uq��rXoq�jrtr�� �_r�z}�}v>z}��r�~,r�z^uoq��o�u�r�~ �
���	����� � � �"12������!�� � ��!
� � �'� � � ��� � !:&

� z2�����Q��s v>mp~ , $�v>� v>�2����L� "	r�zQ�}v>z}��r�~,r�z^u/m o�� rtsq� x>s�~,r��X{}oqmpz��&v $2$ �:� r�o�uqm��~ vwu�x>s(x>� uq��r�oq��x>squ �Suqmp~�r�o�� r���u�s�v>�jv>~,�Q� myuq{}��r�� � ��r�v>~,�Q�pmpuq{}��r�x>� r�v>� � o�� r���u�s�v>���xa~��jxaz}r�z@unmpo�v>oqoq{Q~,r�� mpz}��rt� r�z}��r�z^u � myuq��v �nv>{}oqoqmpv>z �}m o�u�s�my|Q{}uqmyxaz��,� u�s�mp��uq�y��Auq�Qmpo�v>o�oq{}~,�}uqmpxaz xaz}�p� ��xa�p�}o/v>oNuq��rnv>z}v>�y� oqmpo�� s�v>~,r��yr�z��>uq�evw�}�}sqxav>� ��r�o(mpz �jz}myuH���
*�x �/rt�>rts&uq��r v>{�uq��x>s o���{Qo�uqmy� ��myuqo�{Qo�r,xaz uq��r��>s�xa{}z}�}o�uq�}vwu�myu��yr�v>�}onu�x�oqmp~,�Q�prr�oquqmp~�vwu�x>s�o v>z}�e�>x^x �4r�zQ�}v>z}��r�~,r�z^u��

� ��r8$2$ �:� r�o�uqmp~�vwu�x>s �tv>z | r�mp~,�}sqxb�>r��e|^�e��xaz}�}mpuqmyxaz}mpz��&uq��rnr�o�uqm ~�vwu�r�xazuq�}r �}sqr�o�r�z}��rex>s vw|Jo�r�z}��rex>��oq�jrtr�� � A�v>z m ��r�v2�Qs�o�u&�}sqx>� xao�r��:mpz ��$Z�B'�{}�pv���,
$Zv>�y�Qv>o�o�����L �:"�� � �}mpo �/x>s��`mpo,�t�pxao�r��y�Os�r��pvwu�r��:u�x%�����Q�}s�v>mp~ , $�v>� v>� ����L� "
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|J{�u,�}m I rts�o mpz_uq�}vwu v ~�v���mp~&{}~��pm �>r��pmp�}x^x �Os vwuq��rts,uq�}v>z $2$ �:� r�o�uqmp~�vwu�r x>�uq�}r�o�� r���u�s�v>�	v>~,�Q� myuq{}��r mpon� x>s�~,r���� � ��r�~�v ��x>s���xaz@u�s my|Q{�uqmyxaz x>� ��$Z�B' {Q�pv�� ,
$Zv>�y�Qv>o�o ����L �:"�m o�uq��r ��xaz}��rt�Qu&x>�h��x>s�~ mpz����Qm Ijrts�r�z@u&r�o�uqmp~�vwu�x>s o,v>�t��x>s��}mpz��Zu�x
� ��rtuq��rts�o�� rtr���� m o��Qsqr�o�r�z^u/x>s vw|Qo�r�z^uBA}v>z}�7uq��r�ze��x>s ~�mpz��&uq��rnr�z}�}v>zQ��r�� o�� rtr����v>onv��/r�my�a�^u�r�� oq{}~�x>�/uq��r�o�r r�o�uqmp~�vwu�x>s o��6*�rtsqr,uq��r �/r�my�a�@uqm z�� mpo��amy�>r�z |^��uq��r�Qsqx>|Qvw|Qmp� myuH� x>�ioq�jrtr�� �7�}sqr�o�r�z}��r�x>s(vw|Qo�r�zQ��r�� � �}mpo���xaz}��rt�}u(x>� {Qoqmpz��&v��/r�my�a�^u�r��o�{}~�x>����xaz}�}mpuqmyxaz�r���r�o�uqmp~�vwu�x>s�onm o�v>z mp~��jx>s�uqv>z@u�u�r����}zQm��^{}r � �}mp���Zvw�}� r�vws�o�mpz~ v>z@�eo�uqvwuqmpo�uqm �tv>� ~,x ��r����S|Qv>oqr�� v>z}� x>uq��rts�r�zQ�}v>z}��r�~,r�z^uhvw�}�}s�xav>����r�o��

� ��r5u�r�� �}z}m���{�r5m z �����J��s�v>mp~ , $Zv>�pv>� ����L� ",�}s�x��}{Q��r�o�| rtu�u�rtsXr�zQ�}v>z}��r�~�r�z@u�uq�}v>z���$Z�B' {Q�pv�� , $�v>�y�Jv>oqo1����L �:"nv>�yuq��xa{��a�O| x>uq� oq{ I rts�� sqxa~ s�r�oqmp�}{}v>�z}xampo�r��}s�x>|Q�yr�~�o�� � z4uq��r&�tv>o�r&x>� �����Q��s v>mp~�, $�v>�pv>� ����L� "(uq��xa{��a� AJuq�}mpo z�xampo�rm o���xa�pxa{�s��yr�oqo�v>z}� ��xazQoqmp��rtsqr�� �yr�o�o�v>zQz�x � mpz�� � Givwu�rts �/x>s�� �����Q��s�v>m ~ , $Zv>�pv>�
����L � "h�px^x�� o�vwu�v?$2$ � �*�yx>�eo�� r���u�s�v>�Lr�o�uqmp~�vwu�x>snxazZuq��r �>sqxa{}zQ�}ohuq�Qvwu��Qmpo�u�x>s �uqmpxazX~,r�v>o�{�sqr�o�|Qv>o�r��Xxaz uq��r��yx>�&o�� r���u�s�{}~ vwsqr � rts���rt�Quq{}v>�p�y� ~,x>sqr�~,r�v>z}mpz}�>� {}� �
� �}mpo(sqr�o�{}�yuqohm z5v7oq{�� rts�myx>s(|Q{}u ��xa~,�Q{}uqvwuqmyxaz}v>�p�y� ~,x>s�r���xa~,�Q�pr�4r�z}�}v>z}��r�~,r�z^uo�����r�~,r���7�uq��rts ��x>s��-� �Lx>s�u�rts�, ./xa�p� ����L� "���rt�>r��yx>�QoNv&z�xaz �S�Qvws v>~,rtu�s�mp� mp~,�Q�yr�~�r�z@uqvwuqmyxaz�x>�N�����J��s�v>mp~ , $Zv>�pv>������L� " �h�}m ��� Aav>�yuq�}xa{��a�,myuB��x�r�oBz�x>uB~�v �>r(uq��rv>o�oq{}~,�}uqmpxaz uq�}vwuhuq�}r�o�� rtr����Zo�� r���u�s�v>� ��xa~,� xaz�r�z^uqo��}v��>r&v���v>{}o�oqmpv>z5�Qmpo�u�s�my|J{ �uqmpxaz A}oq{ I rts�oN� sqxa~ uq��r��Qmpoqv>���wv>z@uqvw�>r�o�x>��z}xaz �S�Qvws�v>~,rtu�s mp��o���oqu�r�~�o6� o�rtr���r���uqmyxaz
� � J �  "��

��sqr��p�Lv>z}��� r�mpz^u�s�v>{�| ����sqr��p�$, � r�mpz@u�s v>{�|%������� " mp~,�J�yr�~,r�z^uD$2$ � � r�o�uqm��~ vwu�x>s�o�u�xer�o�uqmp~�vwu�r uq��r �J�yu�rts�|Qv>z � �yx>�er�z�rtsq�amyr�o�{}oqr��Zm z�veo�� rtr����Zsqr���x>�azQmyuqmyxazoq��o�u�r�~ � � x mpzQ��x>sq� x>s�vwu�r4mpz�� x>s�~�vwuqmyxaz:vw| xa{�u,uq��r4��x>s�sqr��pvwuqmyxaz}o�|jrtu ��rtr�z%�J�yu�rts� �}v>z}z�r�� oBA�uq��r�r�o�uqm ~�vwu�x>s mpo(��xazQ�}myuqmyxaz�r��exaz5uq��rnu�x>uqv>�i��s�v>~�rnr�z�rtsq�>��� � ��r�v>�y�>x �s myuq�}~ mpoNr�I r���uqmy�>r�m z mp~,�}sqxb��m z�� sqr���x>�az}myuqmyxaz4�jrts���x>s�~ v>z}��r��
' z�x>uq�}rts o�����r�~,re|�� uq��r oqv>~,rev>{�uq��x>s o ����sqr��p� , � r�mpz@u�s v>{�| ������ "�v>�yu�rts �zQvwuqmy�>r��y�5u�s myr�onu�x4o�xa�y�>r,uq�}r,�}sqx>|Q�yr�~�x>�/uq��r���x>sqsqr�� vwuqmyxaz}on|��Zm z}��x>sq� x>s�vwuqmpz��empz �� x>s�~�vwuqmpxaz`vw| xa{�u�uq��rX�Jmyuq���`� rts�myx ���&*�x �/rt�>rts�A	uq�}mpo�r�o�uqmp~ vwu�x>s&xazQ�y� mp~,�}s�x �>r�os�r���x>�az}myuqmyxaz���x>s��>xamp��r�� o�� rtr���� � � m z}��r�~,xao�u�rtsqsqx>s ohx �t�t{�s�mpz5uq�}r�{}z^�>xamp��r�� o�r�� �uqmpxaz}oBA�uq��rnsqr���x>�azQmyuqmyxaz4v>�t�t{�s v>���4mpo(z�x>uhoqmp�az}m �J�tv>z^uq�y� mp~��}sqx �>r�� �

���	����� � � � � � �4&(�"� ��� &;�3� �

� z � ��mpo�� A��N�}x �&, (hxa�Q�pmp��r�� ����� �:"9A�v:�Qsqx>|Qvw|Qmp� mpo�uqmp�4~�x���r�����xaz}�Qmyuqmyxaz�r�� xazuq�}r4mpz}o�uqv>z^uqv>z�rtxa{}o/�:5)(�mpo,{}o�r�� � �N�yr�v>z o�� rtr���� mpo �Qvwsquqmpuqmyxaz�r�� {}oqm z�� �>r���u�x>s
��{}v>z^uqmpoqvwuqmyxaz�v>z}�&vh~�m�� uq{�sqr�x>� ��v>{}oqoqm v>z}o mpoi{}o�r���u�x�~,x ��r��@r�v>��� �t�p{}o�u�rts � ��oqmpz��
$2$ �:�2r�o�uqmp~�vwuqmyxaz AJv � mpz�r�vwsh~�vw�Q�Qmpz���mpohuq��r�z5�}rtu�rts�~�mpz�r��4��x>s�r�v>��� �t�p{}oqu�rtshu�x~ vw� z�xampo��4�>r���u�x>s onu�x4�t�yr�v>z o�� rtr���� �>r���u�x>s o��amy�>r�z uq��r,mpzQo�uqv>z@uqv>z}rtxa{}o6�:5D(�� �
� ��r r�z}�Qv>z}��r�~,r�z^u��}sqx ��r�oqo���x>s&r�v>���:z�xam o�� x>|Qo�rtsq�wvwuqmyxaz � + �hmyuq� �:5D(���mpo�v>o� xa�p�yx��ho����Bmys�o�uBA��t�p{}o�u�rts 	�,mpo�����xaoqr�z u�x&~�v�� m ~�mpo�r  � � ! � +�� �H"�� � ��r�z uq��r ~ vw�}�Qmpz��� x>sh�t�p{Qo�u�rts 	�7mpo�{Qo�r��eu�x�x>|}uqv>mpz4uq��r�r�z}�}v>zQ��r�� �>r���u�x>s��

� ��r�u�r�� �}z}m���{�r&mpohoq�}x �hz5u�x7mp~��}sqx �>r�uq��r�� rtsq� x>s�~�v>zQ��r�x>�	v���x>s���o�� x>u�uqmpz��oq��o�u�r�~ � �Fu�mpo�v>z4vwu�u�r�~,�Quhu�x oq{}|^�>rtsqu o�xa~,r�x>��uq��r��Qsqx>|Q�yr�~�oNx>��uq��r�oq��o�u�r�~ ohmpz
� r���uqmyxaz � ��� �
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' �jx>�J{}�pvws�� ��xamp��r�x>� �Qvws�v>~,rtu�s mp� ~�x���r�� o	� x>s/o�� rtr�� �7o�my�az}v>�po�vwsqr)*,$2$�o�� � ��r�o�r~�x���r�� o � ��r�oq��s�mp|jr��,m zX�N�}vw�}u�rtsC "L�}v �>r ��xa~�m z}vwu�r���uq��r �Qr��p� x>� o�� rtr���� �}sqx ��r�oqo �m z��&m z sqr���r�z^uN�>r�vws�o�� � ��rt� vwsqrnvw|Q�yr�u�x,~,x ��r��juq��r uqm ~,r�S�Uvws���mpz}�&� �}vws�v>��u�rts�mpoquqmp�tox>�(uq�}r��>x��tv>��u�s�v>��u��&' ��xaz^u�s�my|Q{}uqmpz�� � v>��u�x>s�u�xZuq��r�mys�� x>�Q{Q�pvws�myu<���}v>o�| rtr�z uq��rv �Uv>m �pvw|Qmp�pmpuH��x>�Lu�s�v>��uqvw|Q�yr�v>�p�>x>s�myuq�}~�oNu�x u�s�v>mpz7uq��r�~,x ��r�� �Qvws�v>~�rtu�rts�o�v>z}�ert�wv>���{Qvwu�r�~,x ��r�� �}sqx>|Qvw|Jmp�pmyuqmyr�o��
� ��rn�t�pv>oqo(x>����v>{}oqo�mpv>z ~�m�� uq{�sqrn~,x ��r��poNv>�po�x,� v>�p�poNmpz^u�x uq��r *,$-$��tvwu�rt�>x>sq�o�mpz}��r�v ��v>{Qoqoqmpv>z�~ m���uq{}sqr(~,x��}r��}mpo�r���{}my�wv>�yr�z@u�u�x�vnxaz�rhoquqvwu�rM*,$-$ �����J��s�v>mp~

������ +*B"�� * rtsqr r�v>� �*~�m ��uq{�s�rZ��xa~,� xaz�r�z^uesqrt�}sqr�oqr�z@uqo v �t�p{Qo�u�rts x>��o�� r���u�s�v>� �y�o�mp~�mp�pvws�o�� rtr���� o�my�az}v>�po��6* x���rt�>rts�ALz�x&$Zvws��>x � mpv>z ��xaz}oqu�s�v>mpz^u�m o��Q�pv>��r��Zxaz uq��rrt�>xa� {�uqmyxaz�x>�Q~�m�� uq{�sqr�oiv>oLm z�uq��r/�tv>o�rNx>�Qvh~&{}�yuqmpoquqvwu�r *,$-$ �#* r�z}��r(v�~�{Q�yuqmpo�uqvwu�r
*,$2$�m oN|jrtu�u�rts ��x>s o�� rtr����4~,x ��r��p� mpz��/�����Q��s v>mp~ ������ +*�"��
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*,$2$ mpo�u�x�x5��xa~,�J{�uqvwuqmyxaz}v>�p�p�4r��� r�z}o�my�>r u�x5��xaz@u�r�~��Q�pvwu�r {}o�mpz��emyu�u�x4|Q{}mp� �5v�>x �tvw|Q{}� vwsq�7m z}��rt� r�z}��r�z^u�r�zQ�}v>z}��r�~,r�z^uho�� o�u�r�~ �

(hrt� rtsqs�mpz��&|Qv>��� u�x?��r���uqmyxaz � � J ���:Ajmyu/�tv>ze| r�o�rtr�zeuq�}vwuNu �/x�x>� uq�}r�~�xao�u�oq{}� ���r�o�o�� {Q��r�z}�Qv>z}��r�~,r�z^u�oq����r�~�r�o,mpzOu�rts ~�o&x>�h� rts���rt�}uq{}v>�Nmp~��}sqx �>r�~�r�z@u vwsqreuq��r~�x���r�� �S|Qv>o�r�� oq� ��r�~,r�o�x>� ���Q��s�v>mp~ �����Q��s�v>mp~ ������ !	�"Nv>z}�2��rt��~�xa{�s8� ��rt� ~,xa{�s
������J "�� � �}r�o�r�u�r����Qz}m���{�r�o�{}o�r�uq��r �Fuqv ��{�s v�� � v>myu�x v>z}����rt�Qo�u�s�v>� �}mpo�u�x>squqmpxaz4~,r�v��o�{�sqr�oXsqr�o�� r���uqmy�>r��y� v>zQ� m z}��x>sq� x>s�vwu�r5�Qs�myx>seo�� rtr����2v>z}�2z�xampo�rZmpz�� x>s�~�vwuqmyxaz vwus�r�v>o�xaz}vw|Q�yr,��xa~,�J{�uqvwuqmyxaz}v>�	��xaoqu��>5 r�myuq�}rtsnx>��uq��r�oqr�oq����r�~�r�o���x���rt�>rts&mpo�v>�}vw� �uqmp�>r��

�Fz � ��rt� ~,xa{�s3������J "9A^��rt�Qoqu�s�v>����r�vwuq{�s�r�oLvws�r/{}oqr���u�x��tv>�p�t{}� vwu�r/uq�}r��}s�x>|Qvw|Qmp�pmpuH�
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x>� r�v>����oquqvwu�r �amy�>r�z:uq��r z�xampo��Ox>|Qo�rtsq�wvwuqmyxaz�� � �^{}o v>z v>�}vw�Quqmy�>re��x>s�~�x>� uq�}mpoo�����r�~,r ��xa{}� �e|jr�~ vwuq��r�~�vwuqmp�tv>�p�p�7�}m 	X�t{}�yu/��x>shuq��r�sqr�v>o�xazQo���r�oq��s�mp|jr�� vw| xb�>r��
� ��r ')(
�+*,$2$ o�� o�u�r�~��}sqx>� xao�r��5|^�&���Q��s�v>m ~ ��x���rt�>rts�mpo ~,x>sqr oq{}myu�r���u�xv>�Qvw�}uqvwuqmyxaz�� �Fuqo�o�u�s�r�z��>uq�}o�vwsqr
0 �pmpz�r�vws �y� ��xa~�|Qmpz}vw|Q�pr�� r�vwuq{�sqr��>r���u�x>s�o
0 �<uqv � {�s�v�� ��v>myu�x �}mpoqu�x>squqmyxaz ~,r�v>oq{}sqr
0 sqr�v>o�xaz}vw|J�yr���xa~,�Q{�uqvwuqmpxaz}v>� sqr���{}mysqr�~�r�z@uqo��

� ��rXs�r�~�v>mpz}��rts x>� uq�}mpo �}mpoqoqrtsquqvwuqmyxaz �hmp�p��uq�^{Qo |jre��xaz}��rts�z}r�� �hmyuq�`r��u�r�zQ�}mpz��
���Q��s�v>m ~ � oNo���oqu�r�~ oq{}� � uq�}vwuhmpu��tv>z4v>�}vw�}u�u�xX{}z}o�rtr�z4z}xampo�r��
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$Zv>z^��x>� uq��r�r�z}�}v>z}��r�~�r�z@u(o�� o�u�r�~�oN��r�oq��s my| r���mpz �N�}vw�}u�rts ��s�r��^{}mpsqrhr�o�uqm ~�vwu�r�ox>�Juq��r(o�uqvwuqmpo�uqm �to�x>�Quq��r���x>sqs {��}uqmpz���z�xampo�r�� '��yuq��xa{��a� myuB~�v ��| r/�jxao�oqmy|Q�yr/mpz&o�xa~,r�tmps��t{}~�o�uqv>zQ��r�o(u�x,r�o�uqmp~�vwu�r�uq��r�o�r�o�uqvwuqm o�uqmp�to(� sqxa~Du�s�v>mpzQmpz��,�}vwuqv AQmpz ~ v>z@�7sqr�v>���
�/x>s��p�Zoqmyuq{Qvwuqmyxaz}o uq�}mpo�mpo z}x>u�� r�v>oqmy|J�yr�� � ��rtsqrt� x>sqr&m z �N�Qvw�}u�rts !Aju�r�� �}z}m���{�r�o�u�xr�oquqmp~�vwu�r�uq�}r&z�xam o�r�� sqxa~ vX��x>sqs�{��}u�r���oqmy�az}v>� ��rts�r�sqrt� myr��/r���� �<u �/v>o�o�rtr�z�uq�}vwuuq�}r�o�r u�r�� �}z}m���{�r�o�� v>�p��mpz^u�x5u �/xZ|}sqxav>�_�tvwu�rt�>x>s�myr�o ��r�oquqmp~�vwuqmpz��5uq��r7z}xampo�r�� sqxa~�}rtu�r���u�r�� �Qv>{Qo�r�o�v>z}��~ v ��mpz}� v ~�v���mp~�{Q~��pm �>r��pm ��x^x �`r�o�uqmp~�vwu�r�x>� uq��r�z�xampo�r�Jvws�v>~,rtu�rts�oh�amy�>r�z4v�o�uqvwuqm o�uqmp�tv>� ~,x ��r�� �

�Fz_| x>uq� �N�}vw�}u�rts � v>z}� �(�}vw�}u�rts !A�v sqr��t{}sqsqr�z^u&uq�}r�~,r mpo&uq�}vwu�oq{�� rts�myx>s� rtsq� x>s�~�v>zQ��r��tv>zZ| r&v>� �}myrt�>r�� my�	v7~,x��}r����S|Qv>o�r��Zvw�}�}sqxav>� � mpohuqv �>r�z � � z ~�v>z^��tv>oqr�oBA�uq��r4�Qsqrt��rts�sqr�� ~,x ��r�� �Nv>oXuq��r
*,$-$ o�mpz}��r4uq�}m o mpoXv �/r��p�(r�o�uqvw|Q� mpoq��r��~�x���r��@��x>s�o�� rtr���� � � �}r	| r�z�r��Quqo x>�J{}oqmpz���v�~,x ��r��@��xa~�r/vwuLuq��r���xaoquix>�}mpzQ��sqr�v>o�r����xa~��Q{�uqvwuqmyxaz}v>� ��xa~,�Q�yr��myuH���
'Nu,uq��r r�z}�:x>���(�}vw�}u�rts !A�mpu �Nv>o���xaz}�t� {}��r��_uq�}vwu�myu �/xa{}�p�_| rev>�}�Uv>z^uqv���>rtxa{Qoeu�x:�}rt�>r��yx>� v>z�v>�}vw�}uqmy�>rZr�z}�}v>zQ��r�~,r�z@u4o�����r�~,r |Qv>oqr�� xaz2uq�}r $2$ �:���xa~��jr�zQoqvwu�r�� v>{�u�x>sqrt�>s�r�oqoqmy�>r�r�zQ�}v>z}��r�~,r�z^unu�r����}zQm��^{}r���r�oq��s�my| r��Z|��-���Q��s�v>mp~

�����Q��s�v>m ~������� !	#"�v>z}�5m z-��r���uqmyxaz � � J ��� � � �}m o�mpohvX~,x ��r����S|Qv>o�r��4r�z}�}v>z}��r�~,r�z^uo�����r�~,r��%'�o,�}mpo��t{}oqo�r��:mpz �N�Qvw�}u�rts !A�myu�m o,v oq{}myuqvw|Q�pr7o�uqvws�uqmpz�� � xampz@u � x>s v>zv>�Qvw�}uqmy�>r7r�z}�}v>z}��r�~,r�z^u,oq���}r�~,re|jr��tv>{Qo�r7mpu&{}oqr�o��pm z�r�vws��y� ��xa~�|Qmpz}vw|Q�pr � r�vwuq{�sqr�>r���u�x>s oBA�v �}sqx �>r�zV�}mpoqu�x>squqmyxaz ~,r�v>o�{�sqr � �Fuqv � {�s�v�� � v>myu�x "ev>z}�*�Qv>o5sqr�v>oqxaz}vw|Q�yr��xa~��Q{�uqvwuqmyxaz}v>� sqr��^{Qmysqr�~,r�z^uqo��
�Fz^u�rtsqr�o�uqmpz}�a�y��Aauq��r(u�r�� �}z}m���{�r�{}o�r�o�v>{�u�x>sqrt�>sqr�oqo�my�>r *,$-$Zo�� � ��r�o�r��Qv��>r�| rtr�zz}rt�a�yr���u�r��4mpzesqr���r�z^u��>r�vws�ohmpz7� v �>xa{�shx>�Lx>uq��rts *,$-$���xaz �Q�a{}s�vwuqmyxaz}o�� '�� {�squq��rts~�x>uqmy�Uvwuqmpxaz uq�}r�z � x>s7uq�}mpoevw�}�}sqxav>� � �/v>o7u�x mpz^�>r�o�uqmy�avwu�r uq��rZ� rtsq��x>s ~�v>z}��r5x>�

��L
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uq�}r�o�rn~,x��}r��poN{}oqmpz�� ��xa~,�Q{}uqmpz��&sqr�o�xa{�s���r�o � �}mp�����/rtsqr�{}z}v �Uv>mp� vw|Q�yr � ��r�z7uq��r�o�r~�x���r�� o ��rtsqr8�Qs�o�uN�}sqx>� xao�r�� �
� ��x�~ v>mpz r��u�r�zQoqmyxaz}oBu�x�uq��r ��x>s��&x>�����J��s�v>mp~ vwsqrh�}rt�>r��yx>� r��,mpz uq�}mpoB� �}vw� �u�rts&mpz x>s���rtsnu�xZ~�v �>r myu�v>�Qvw�}uqmy�>r�� � �}r�o�r���x>sqsqr�o�� xaz}� u�x5uq��r�u �/x�~ v>mpz �tvwu�r��>x>s myr�o(x>��v>�}vw�}uqvwuqmyxaz4�Qmpoq�t{}oqoqr��7m z5�N�}vw�}u�rts  � � ��rD�Qs�o�uNsqrtr�oquqmp~�vwu�r�o�uq�}r�z�xampo�roquqvwuqmpo�uqmp�to�{}oqm z�� � x>squqmyxazQohx>��uq��r&��x>s�s�{��}u�r�� oqmy�azQv>� �h�Qmp���Z�}v��>r,| rtr�z mp��r�z^uqm �Qr��v>o/z�xaz �Hoq�jrtr�� � x>s � oqmp�pr�z}��r � � � ��rhv>{�u�x>s�rt�>sqr�oqoqmy�>r��}sqx>|Jvw|Qmp�pmyu<��� s�v>~,r��/x>s���mpo�{}o�r��� x>s�uq��r&o�mp�yr�z}��r&��rtu�r���uqmyxaz�� � ��r&o�r���xaz}� oq���}r�~,r&~ v �>r�o�v7~�v���mp~&{}~�� m �>r��pmp��x�x �r�oquqmp~�vwu�rhx>� uq��r z�xampo�r(�Qvws v>~,rtu�rts�o � myuq�}mpz uq�}m o���s�v>~�r���x>s�� � � z,uq�}mpo	� �}vw�}u�rts�A^uq��rz}x>uqvwuqmyxaz5{}oqr�� mpz
��r���uqmyxaz � � J ���	�hmp� �Q| rn� xa�p�yx �/r����

� ��� � � ! � (� � � ��� ������� � � �"!#�"�$�'%&��� (��!"� �� � � ��� � � �
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'�o���r�oq��s�mp|jr��Zmpz ��r���uqmyxaz � � J ���:A uq�}r�u�r�� �}z}m���{�r �}sqr�o�r�z^u�r�� mpz �����Q��s v>mp~ ������ !	�"~�x���r�� o(uq��r��t�yr�v>z�o�� rtr���� � v>zQ�4z�xampo�r � {}oqmpz���v>{}u�x>sqrt�>sqr�oqoqmp�>r6*,$-$Zo�� � ��r�o�r~�x���r�� o,vwsqr5��xa~�|Qmpz�r��:u�x �amp�>r5v ~,x ��r��(� x>s z�xampo��_o�� rtr���� � �<' $2$ �:� v>z}�
$2' � r�o�uqm ~�vwu�x>s�� x>shuq��r��t�yr�v>z5o�� rtr����5vws�r�uq��r�z � x>s�~,r�� {}o�mpz�� uq�}mpo�~�x���r�� �

.�x>uq�4uq��r��t�yr�v>z4o�� rtr�� �4~,x ��r�� v>z}� z�xampo�rn~,x ��r�� vwsqrnu�s v>mpz�r�� {}oqm z��/	 � �������m z���x>s ~�vwuqmyxaz�� �Fz �����Q��s�v>mp~ ������ !	#"9A�v �>r�z�rts v>�B�t�yr�v>z o�� rtr���� ~,x ��r��Lmpohu�s v>mpz�r����
� �}mpo�~,x ��r����}v>o v5~&{}�yuqmy�Q�pr�~�m�� uq{�sqr o�uqvwu�resqrt�Qsqr�o�r�z^uqmpz��5o�� rtr�� �_v>zQ�OvZoqmpz��a�yr~ m���uq{}sqr,o�uqvwu�r sqrt�Qsqr�o�r�z^uqmpz�� oqmp�yr�zQ��r�� � s�v>zQoqmyuqmyxaz}o�| rtu �/rtr�z uq�}r�u �/x�o�uqvwu�r�o�vwsqr� sqrtr��y��v>� �yx �/r���� � ��r��t�yr�v>zeo�� rtr����7o�uqvwu�rnmpo�u�s v>mpz�r�� {Qoqmpz���v��>r���u�x>s ��{}v>z@uqm oqvwuqmyxazvw�Q�}sqxav>���_mpz � �}mp���`o�� rtr����`��s v>~,r�o�vwsqr7�t�p{}o�u�rts�r��Ov>�t��x>s��}m z��5u�x�uq��rXoqm ~�mp�pvws�mpuH�x>� uq��r�mysNv>{�u�x>sqrt�>sqr�oqo�my�>r �Jvws�v>~,rtu�rts�o�� � ��r o�mp�yr�z}��r�o�uqvwu�rnmpo�u�s v>mpz�r�� {Qoqmpz��&o�� rtr����� s�v>~,r�o
�hmyuq� �yx�� r�z�rtsq�>���

' zev>�yu�rts�zQvwuqmy�>rnvw�}�}sqxav>� �Xu�x,~,x ��r��p� mpz���o�� rtr�� �7m o�u�x u�s�v>mpz7�Q�}xaz�r�ix>s �/x>s�� �|Jv>o�r��%*,$-$Zoev>oXm z�vO��xaz^�>r�z@uqmpxaz}v>��o�� rtr���� sqr���x>�az}mpo�rts � * rtsqr�r�v>���2~�m�� uq{�sqr��xa~��jxaz}r�z@u�x>�Qr�v>� ��*D$2$�o�uqvwu�r�o�uqmp�p�@sqrt�}sqr�oqr�z@uqoB�t�p{Qo�u�rts�oLx>�Qo�� rtr���� � myuq��o�mp~�mp�pvwsv>{}u�x>sqrt�>sqr�oqoqmp�>r5�Qvws�v>~�rtu�rts�oBAN|Q{�u,uq��r5��r�vwuq{�s�r�oX{}oqr�� u�x u�s�v>mpz�r�v>��� *D$2$ vwsqr
� �px^xao�r��p�F"���xaz}o�u�s v>mpz�r�� u�x | r uq��xao�r���x>sqsqr�oq�jxazQ�}mpz��7u�x r�v>��� �J��xaz�r x>s �/x>s�����'oqrt�Qvws�vwu�r�oqm �yr�z}��r *,$-$�mpo(v>�poqx�u�s�v>mpz�r�� �

(hrt�avws��}�pr�oqo�x>� �h��rtuq�}rts�veoqm �yr�z}��r�oquqvwu�r,x>s�v7o�mp�yr�z}��r *D$2$ m ohu�s�v>m z�r�� A uq�}mpom z���x>s ~�vwuqmyxaz �tv>z_| rX{}oqr�� u�x ~�v �>r v5��r��tmpo�myxazOvw| xa{�u��h��rtuq��rts v4�amy�>r�z_� s�v>~,rm o�o�� rtr����`x>s�z�xam o�r��5�/xaz}oqmp�}rtsn��x>s&r� v>~��Q�yr v ��x>s�� �S|Qv>o�r��O*,$2$ o���oqu�r�~ ��.����xa~�|QmpzQmpz�� �t�yr�v>z o�� rtr���� v>z}� z}xampo�r *D$2$�o v>o���r�oq��s�mp|jr��_mpz%��r���uqmyxaz � � J ���:ANv��xa~��jr�zQoqvwu�r�� ~,x ��r��i�tv>z | r ��sqr�vwu�r�� u�xesqrt�}s�r�o�r�z@u�r�v>� � ��x>s �Zm z�uq�}r&�Qsqr�o�r�z}��rx>�(z�xam o�r�� � ��r�o�r ~,x ��r��po��tv>z uq��r�zO|jr�{Qo�r�� u�x�sqr���x>�az}mpo�r uq��rXz�xam o��Z{}u�u�rts�v>z}��r{Qoqmpz��,��xaz^�>r�z@uqmyxazQv>� *,$-$�o�� rtr����5sqr���x>�az}myuqmpxaz u�r����}zQm��^{}r�o��
�<�/� rtsq��r���u�oq�jrtr�� � sqr���x>�az}mpuqmyxaz mpz z�xam o�r���xa{}�p� | r�v>���Qmyrt�>r�� A uq�}r���s v>~,r�o��pv��| r��p�pr�� v>ohoqmp�pr�z}��r �/xa{}�p� ��x>sqsqr�oq�jxazQ� u�x r�o�uqm ~�vwu�r�ohx>�Buq�}r�z�xampo�r��C���>r�z�my�Lsqr���x>� �zQmyuqmyxaz�rts�sqx>s�o �/rtsqr�~�v>��r�uq��r�o�r���s v>~,r�o���xa{Q�p��� rts��}vw�Jo	| r {}oqr�� u�x&�amy�>r�v�| rtu�u�rtsr�oquqmp~�vwu�r,x>�/uq��r�z�xampo�r�� � �}m o���xa{Q�p� uq��r�z | r,��xa~�|Qm z�r�� �hmyuq�Zuq��r��t�yr�v>zOo�� rtr����
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~�x���r�� o	u�x�� x>s�~ v�z�r�� ��xa~,� r�z}oqvwu�r��7~,x ��r���A^v>zQ� uq��r �}sqx ��r�oqo	s�rt�jr�vwu�r�� � � ��r�o�rm ��r�v>o��tv>z7| rh{}o�r�� u�x&�}rt�>r��yx>�7v�oqmp~,�J�yr�v>�}vw�}uqmy�>r�o�� rtr����Xr�z}�}v>zQ��r�~,r�z@u/o�� o�u�r�~ �
� ��r �/x>s�� �}r�oq��s�my| r�� �}rtsqr��Qv>o�| rtr�zX�}sqrt� myxa{}oq�p�&�J{�|Q�pmpo���r�����G x>�av>z , (hx>|Jmpz}o�xaz
������J "��
��mp�a{�sqr � ���eoq�}x �ho&uq��r7v>�y�>x>s�myuq�}~$� x>s&uq�}r7o�� o�u�r�~ � �}s�v>~�r�o&� vw|jr�� �yr�� v>o oqm��

Yes

No
Converged ?

speech and noise models

Likelihood

Reestimate noise models
using silences

Initialise Noise Models

Perform recognition 
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Bilinear Transform; Warping Factor = 0.57
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���������	��
��
������������������! #"�$%�'&)(*���,+*$-���.�!/	01���'&2� ³0/
� [Eeg\:6 4 i m k adc�^`tj[banmX� i _Ee�^0\j[n� A h ad[ba i mEa;_ h ad\ � [Eadc�eg\ rs^0\ 1b� \jrs_Ee�^0\�4Ce�_ h kji m i>� B� a � 4 i m k adc i \pc�\W^0\:BE4 i m k adc ^`tj[EanmE� i _Eeg^0\p[�_b^�_bm i eg\�\W^0\:BE4 i m k adc�~�^�cWa � [¯4 h egr h
rs^`mXmEad[ k ^0\pc a�� i rs_ � S _b^�_ h a 4 i m k adc�~�^�cWa � [n�A h a ad\ hpi \prsad~�ad\�_ k mE^�rsad[E[ mEa�� � e�mEad[r4 i m k adc i \pcO\W^0\�BE4 i m k adc ^`t�[banmE� i _Ee�^0\p[n�A h a 4 i m k adcf^`tj[EanmE� i _Eeg^0\p[ i mEa � [Eadc eg\frs^0\ 1b� \prs_Ee�^0\ 4Ce�_ h 4 i m k adcf~�^�cWa � [O_b^
r i>� r � �gi _ba _ h a k mE^`t i tje � e�_ S ^`|�a i r h rs^0~ k ^0[Ee�_ba [b_ i _ba`� A h a [b_ i _Eeg[b_Eegrn[ ^`|�a i r h
[E_ i _baweg\ _ h a�rs^`mEmEad[ k ^0\pcjeg\:6S\W^0\�BE4 i m k adcy~�^�cWa �Mi mEa�_ h ad\ � [Eadc _b^ rs^0\p[E_bm � rs_ª � _banmX[¤4 h e�r h ^ k anm i _ba�^0\w\W^0\�BE4 i m k adc ^`tj[banmE� i _Ee�^0\p[n�

	 \ ^`mXcpanm5_b^�eg~ kQ� ad~�ad\ _F_ h a i c ilk _Ee��`a�ad\ hpi \prsad~�ad\ _ [Xr h ad~�ad[ cWad[ErsmXe�tvadc eg\
_ h a k mEan��e�^ � [Ar hpilk _banm>�`_ h aZ\W^0eg[ba.~�^�cpa � [�~ � [b_ \W^¸4 tva�mXanad[b_Eeg~ i _badc;eg\ kji m i>� � a � eg\
tv^`_ h _ h a�4 i m k adc i \pc \W^0\�BE4 i m k adcqcW^0~ i eg\p[d� A h eg[Zr i \ i>� [b^;tva i r h egan�`adc � [Eeg\:6
_ h a rs^0~ k ad\p[ i _badc 4 i m k adc ~�^�cWa � [�e�\ rs^0\ 1E� \prs_Ee�^0\ 4Ce�_ h 4 i m k adc ^`t�[banmE� i _Ee�^0\p[
|}^`m i>� �pk mE^`t i tje � e�_ S r i>� r � �gi _Ee�^0\p[�� i \pc 4 i m k adc i \jcu\W^0\�BE4 i m k adcuc i _ i eg\ kji m i>�p� a �4?e�_ h _ h eg[�_b^�mEanad[b_Ee�~ i _bau_ h aq\W^0eg[ba [b_ i _Eeg[b_Eegrn[;eg\S_ h a�4 i m k adc i \pc \W^0\:BE4 i m k adc
cp^0~ i eg\ mEad[ k adrs_Ee��`a � S �

� ª�\ i>�Mk ^0eg\�_�_b^f\W^`_ba eg[�_ hpi _qe�_ e�[ k ^0[E[Ee�t � a�_b^ ^`tj_ i eg\ i �`anmX[Ee�^0\ ^`|5_ h a� \-4 i m k adc [ k adrs_bm � ~&t S [ i ~ kQ� e�\:6"_ h a¯4 i m k adc;[ k adrs_bm � ~�� , ^0\p[Eegcpanm�_ h a¯4 i m k adc
[ k adrs_bm � ~ rs^`mEmEad[ k ^0\pcjeg\:6F_b^ i [ban_�^`| i � _b^�rs^`mEmEa �gi _Eeg^0\urs^�aP¶ rne�ad\�_E[ 4 i m k adc � [Eeg\:6� � � i _Ee�^0\ ¦ �´3�� A h eg["r i \ tva�4MmXe�_b_bad\� 7 7� @�_ 7M L� �p7 7� @ � L n 7E¦ �\;?;]@^ anmEa 7� eg[ _ h a4 i m k adc |}mEa�� � ad\pr S rs^`mEmEad[ k ^0\jcpeg\:6�_b^ � � �?[]cWad[Ersm7e�tvadc eg\�� k Bk ad\pcje2�3���p_ h ad[ba i mEa5mEa �gi _badc�t S

7� _ i mXrs_ i \ � 7 ; T�� L @ [Xeg\ �7 ;.��� L @ rs^0[ � T D � ��n 7E¦ �\; D @
� 7 7� @�_�� hk'l;: � k O G � k��� eg[C_ h a _bm i \p[b|}anm?| � \prs_Ee�^0\ | ^`mX~�adc�|}mE^0~�_ h a i � _b^`mEa�6`mXad[!B[Xe��`a ª � _banm�rs^`mEmXad[ k ^0\pcpeg\:6 _b^ _ h aq4 i m k adc i � _b^�rs^`mEmEa ��i _Ee�^0\yrs^�aP¶ rne�ad\�_E[n� 7M L eg[
_ h au� i mXe i \prsa k�i m i ~�an_banm]| ^`m;_ h eg[�ª � _banmd� �p^`m][ � ¶ rne�ad\�_ � S �gi m�6`a ª � _banm�^`mXcWanm]� �M L _ 7M L 7 o�_bm � tvaq;>=?3 d @E� A h anmEan|}^`mEa?�v60e��`ad\ _ hpi _;_ h a mEa ��i _Ee�^0\p[ h e k t=an_ 4.anad\ �i \jc 7� eg[ � \W^,4C\)�1� 7 7� @Zr i \ tva�[ i ~ kQ� adc _b^ 60e��`a�� 7�� @E�A h eg[ � \-4 i m k adcT[ k adrs_bm � ~ 4Ce � � \W^`_ rs^`mXmEad[ k ^0\pc&a�� i rs_ � S _b^!_ h a ^`m7e 60eg\ i>�
\p^0\�BE4 i m k adc [ k adrs_bm � ~ � A h eg[;^`mXe 60eg\ i>� [ k adrs_bm � ~ rs^ � � c ^0\ � S tva ^`tp_ i eg\Wadc t S
[ i ~ kQ� eg\*6 eg| � 7 7� @ i \pc 7M L 4 anmEa�^`tp_ i eg\padc t S _bm i \p[b|}^`mX~�eg\:6�_ h a�^`mXe 60eg\ i>� ª � _banmk�i m i ~�an_banmX[n� A h eg[¤4 ^ � � c�eg~ kQ� S _ hpi _ �p7 7� @ hji c eg\�ª�\je�_ba?^`m7cWanm 7 o�_bm � t=a ;>=?3 d @E�^ ^¸4.an�`anm>� i [ k adrs_bm � ~ � \-4 i m k adc eg\ _ h eg[�| i [ h e�^0\ 4?e �p� ~�^�cpa � _ h a � ^,4 anmC|}^`mHB
~ i \ _E[¤4Ceg_ h ~�^`mEa k mEadrneg[Eeg^0\ i _"_ h a a�� k ad\p[baF^`| |}a i _ � mEad[ i _�_ h a h e\6 h anm.|}mEa�� � ad\�B
rnegad[n�No�eg\prsa � ^,4!|}mEa�� � ad\pr S |}a i _ � mEad[ i mEa k anm7rsa k _ � i>�p� S ~�^`mXa e�~ k ^`mE_ i \ _���_ h anmEa5eg[
mXa i [b^0\ _b^wa�� k adrs_;_ hpi _ � [Xeg\:6 _ h e�[5_badr h \je � � a�_b^ � \-4 i m k [ k adrs_bm � ~�[�_b^ rsmEa i _baª � _banmX[�|}^`mMad\ hpi \prsad~�ad\ _ 4 ^ � � c � a i c�_b^ueg~ k mE^ �`adc�ad\ hpi \prsad~�ad\�_n�

* mEa � e�~�eg\ i m S a�� k anmXeg~�ad\�_ i _Ee�^0\�4?e�_ h5i \5ad\ hpi \jrsad~�ad\ _ [ S [E_bad~&eg\�4 h e�r h 4 i m k B
adcq~�^�cWa � [ i mEa � \-4 i m k adc�t S mEad[ i ~ kQ� eg\*6�_ h a�4 i m k adcq[ k adrs_bm � ~ eg\pcpegr i _badcu_ hpi _
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_ h anmEa 4 i [S\W^ k anmXrsa k _ � i>� eg~ k mE^2�`ad~�ad\�_ ^2�`anm i [Eeg~�e ��i m�[ S [b_bad~ � [Eeg\:6!\W^0\�B4 i m k adc�~�^�cWa � [�_bm i e�\Wadc � [Eeg\*6 [Xeg\:6 � a kji [E[omXan_bm i eg\peg\*6W� A h ad[Ea"a�� k anmXeg~�ad\ _E[v4 anmEak anmE|}^`mX~�adc i _�_ h a 60e��`ad\ ~�^�cWa � ^`mXcpanm5^`| D'd � A h eg[ i 6`mEanad[ 4Ce�_ h _ h a�mEad[ � � _E[5eg\7 o�_bm � tva�;>=?3 d @�4 h anmEa"_ h aMeg\prs^`m k ^`m i _Ee�^0\]^`| k anmXrsa k _ � i>� |}mEa�� � ad\pr S e�\ _b^ i rs^�cpeg\:6
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[ i ~�a � an�`a �0i [ i © � ,", [ S [b_bad~a4?e�_ h ^ � _�cWa � _ i�kji m i ~�an_banmX[ i [ hpi c5tvanad\5^`t�[banmE�`adc
e�\wa i m � e�anm a�� k anmXe�~�ad\ _E[d� A h eg[�4 i [5tvadr i � [baO^`|Z_ h a �gi m�6`anm5� i mXe i \prsa�eg\ _ h a ¬ ©
_ i [ � � 	 \1� ¬ B ^�©�© [ S [b_bad~�[>�W_ h a5� i m7e i \prsa5^`|�_ h a�[ k adrs_bm � ~Jeg["~�^�cWa � � adc � [Eeg\:6i [Xeg\:6 � a]� i m7e i \prsa k anm5~�e2��_ � mEaOrs^0~ k ^0\Wad\ _�4 h anmEa i [ © � ,", [ S [b_bad~u[ i mEa i t � a
_b^ ~�^�cpa � _ h a�� i mXe i \prsa5^`|�a i r h rsa k [b_bm i>� rs^�aP¶ rnegad\ _n�o�eg\prsa _ h a�mXadrs^?60\pe�_Ee�^0\�mXad[ � � _E[¤4 anmEa�\W^`_Mad\jrs^ � m i 60eg\:6�|}^`mCr � a i \�[ k a i'� anmCcWaPBk ad\pcpad\ _�c i _ i ��e�_�4 i [ \W^`_ [ � m k mXe�[Eeg\:6 _ hpi _ [ k a i'� anm;e�\pcWa k ad\pcWad\�_?mXad[ � � _E[�4 anmEak ^�^`md� ^ anmXa?� i�© � ,", [ S [b_bad~�mEa�� � e�mXad[McWa � _ i B cWa � _ i rs^�aP¶ rne�ad\�_E[Fe�\ i cpcpeg_Ee�^0\�_b^
cpa � _ i rs^�aP¶ rne�ad\�_E[�eg\ ^`mXcWanmO_b^ i r h e�an�`a�6`^�^�c k anmE| ^`m7~ i \prsa`� A h � []an�`ad\ e�|"_ h a
� ¬ B ^�©	© � i m7e i \prsa ~�^�cWa � � eg\:6 k mE^`t � ad~ r i \ tvau[b^ � �`adc ��| � mE_ h anm i cpcpe�_Eeg^0\p[5_b^
_ h a�� ¬ B ^�©	© k�i m i cpe 60~ 4 ^ � � cqtva \padrsad[E[ i m S _b^�cWa i>� 4Ce�_ h _ h eg[�~�^`mXa�cpe«¶ r � � _
_ i [ � �A h a�[badrs^0\jc�[badrs_Eeg^0\�eg\��`ad[b_Ee 6 i _badc
~�adcje � ~ �`^�r i t � �gi m S [ k a i'� anm eg\pcpa k ad\:B
cpad\ _qad\ hpi \prsad~�ad\ _n� oWeg\prsa i ~�adcje � ~��`^�r i t � �gi m S � ¬ B ^�©�© [ S [b_bad~ rs^ � � c
\p^`_?tva t � e � _"|}^`m?_ h a;mEa i [E^0\p[F^ � _ � eg\Wadc i t=^2�`a?�Aad\ hpi \prsad~�ad\ _Ft i [badcw^0\	6`ad\Wanm i>�
[ k anadr h ~�^�cWa � [ 4 i [�[b_ � cje�adcA� ( \ � S _ h a.~ i �Weg~ � ~ � e � a � e h ^�^�c \W^0e�[ba�mEanad[b_Ee�~ i _Ee�^0\
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mXadc � rs_Ee�^0\p["e�\�eg\ _banmX| anmXe�\:6�\W^0eg[ba�4 anmEa i r h e�an�`adcA�
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_badr h \pe � � ad[ i mEa � \ i t � aZ_b^ i c ilk _�_b^ � \ � \W^,4?\;\W^0e�[ba`� A h eg[ k mE^ ��egcWad[ _ h a k mXe�~ i m S
~�^`_Ee�� i _Eeg^0\�| ^`mC_ h a 4 ^`m � e�\ _ h eg["cpeg[X[banmE_ i _Ee�^0\A�A h aC_badr h \pe � � ad[.cWan�`a � ^ k adc i mXaCt i [badc ^0\ i \uad\ hji \prsad~�ad\�_ [ S [b_bad~ t S � kjh B
m i eg~ 7 � kjh m i e�~ ;>=?= D � @�4 h egr h ~�^�cWa � [F[ k anadr h i \pc \W^0e�[ba;[b_ i _Ee�[b_Eegrn[ � [Eeg\*63� ¬ B^�©	© [n� A h ad[ba [b_ i _Eeg[E_Eegrn[C~ � [b_?t=a5_bm i eg\Wadc � [Eeg\:6 ����� ��� � � e�\W| ^`m7~ i _Ee�^0\A�"� e��`ad\
_ h ad[ba ~�^�cWa � [����`anm S aP·vadrs_Ee��`a ad\ hpi \prsad~�ad\�_Cr i \�tva i r h e�an�`adcA�

�S^`m � e�\:6�eg\]_ h a"� ¬ B ^�©�© cW^0~ i e�\ hji [�_ h mEana i cW� i \ _ i 6`ad[.|}^`moad\ hpi \prsad~�ad\�_
^`| i cjcpe�_Ee��`aF\W^0eg[ba`� A h a�ªjmX[b_.eg[Z_ hji _._ h a?| a i _ � mEa?�`adrs_b^`m7[ � [badc i mXa � e�\Wa i m � S rs^0~�B
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^`| � \ � \W^,4C\ kji m i ~�an_banm7[n� A h a][Eadrs^0\pc i cW� i \�_ i 6`a�eg[?_ hpi _?_ h a]cpe�[b_b^`mE_Ee�^0\ ~�a i B
[ � mEa � [badc _b^wrs^0~ k�i mEa�|}a i _ � mEad[;_b^�_bad~ kQ��i _bad[ eg[5_ h a�	 _ i'� � m i B�o i e�_b^�cpe�[b_b^`mE_Ee�^0\
~�a i [ � mEa`� A h eg[]eg[;~�^`mEa aP·=adrs_Ee��`a�_ hpi \ iZ� eg\Wa i mO[ k adrs_bm i>� cpeg[b_b^`mE_Eeg^0\ ~�a i [ � mEa4 h egr h 4 ^ � � cqtva _ h a5~�an_bmXegr � [badc e�| i � eg\Wa i m"[ k adrs_bm i>�.^�©�© [ S [b_bad~54 i ["t � e � _n�
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cpan_badrs_badc kji � [bad[n� A h a�� ¬ B ^�©�© |}m i ~�a�4 ^`m � 4 i [ � [badc | ^`m�_ h a kji � [Ea�cWan_badr�B
_Eeg^0\A� A h a;[Eadrs^0\pc ilkpk mE^ i r h � [bad[F~ i �Weg~ � ~ � e � a � e h ^�^�c kji m i ~�an_banm?ad[b_Ee�~ i _Ee�^0\
_b^]ad[b_Eeg~ i _baC_ h aF\W^0eg[baF[b_ i _Eeg[b_Eegrn[�60e��`ad\ i rs^0~ k ad\p[ i _badc3� ¬ B ^�©�© ~�^�cpa � ^`|A_ h a
\p^0eg[ S [ k anadr h �

�?cpcje�_Ee�^0\ i>� 4 ^`m � e�\ _ h eg[;cpeg[E[EanmE_ i _Ee�^0\ e�\ �`ad[b_Ee\6 i _bad[]e�~ k mE^2��eg\*6 _ h a k anmX| ^`mHB
~ i \prsa ^`| � ¬ B ^�©	© [ S [E_bad~�[n� ^ anmEa k anm7rsa k _ � i>� | mEa�� � ad\pr S eg[ eg\prs^`m k ^`m i _badc� [Eeg\:6?_ h a�tje � eg\pa i m _bm i \p[E| ^`mX~ � A h eg[ a���_bad\p[Eeg^0\]r i \Otva � [badcOeg\.� ¬ B ^�©	© mEadrs^?6'B
\je�_Ee�^0\ i \pc ad\ hji \prsad~�ad\�_C[ S [b_bad~�[n�
*5476 �;9���� K">;$ < � ! @2.v9&!E: .A h a5ad\ hpi \prsad~�ad\ _C[Xr h ad~�ad[?cWan�`a � ^ k adc�4 anmEa�an� i>� � i _badc � [Eeg\:6O_ h a � ( 	�oº����B = Di \jc ¬ © c i _ i t i [bad[ k mE^ ��egcpeg\*6 e�\W| ^`m7~ i _Ee�^0\ i tv^ � _ k anmE|}^`mX~ i \jrsa�^0\ [E~ i>�p� �`^'B
r i t � �gi m S [ k a i'� anm�cWa k ad\pcWad\�_ i \pc ~�adcpe � ~H�`^�r i t � �gi m S [ k a i'� anm�eg\jcWa k ad\pcWad\�_
_ i [ � [ mEad[ k adrs_Eeg�`a � S � A h a i cpcpe�_Eeg^0\�^`| k anmXrsa k _ � i>� | mEa�� � ad\pr S _b^ � ¬ B ^�©	© [ S [!B
_bad~u[r4 i [ i>� [b^Fan� i>� � i _badc]^0\;_ h ad[ba c i _ i t i [bad[v4Ce�_ h;i cpcpe�_Eeg^0\ i>� [E~ i>�p� �`^�r i t � �gi m S
[ k a i'� anm?eg\pcWa k ad\pcWad\�_�a�� k anmXe�~�ad\ _E[ k anmE|}^`mX~�adc � [Eeg\:6O_ h a 	�o (/� � A c i _ i t i [Ea`�A h a k anmX| ^`mX~ i \prsa ^`|�_ h a;ad\ hji \prsad~�ad\�_ [Xr h ad~�ad[�4 i [Fan� i>� � i _badc � [Eeg\:6qcpeg[!B
_b^`mX_Ee�^0\
~�a i [ � mEad[ i \jc�mXadrs^?60\pe�_Ee�^0\!mEad[ � � _E[u^`tj_ i eg\Wadc � [Eeg\*6 |}a i _ � mEad[�cpe�mXadrs_ � Sk�i m i ~�an_banmXeg[Eadc�|}mE^0~'_ h aCad\ hpi \jrsadc [ k adrs_bm i �%	 \W|}^`mX~ i>�Q� eg[b_bad\peg\*65_bad[b_E[�4 anmEa i>� [b^
rs^0\jc � rs_badcA� A h a k anmXrsa k _ � i>� | mEa�� � ad\pr S a���_bad\p[Ee�^0\�4 i [Can� i>� � i _badc � [Eeg\*6�mEadrs^?6'B
\je�_Ee�^0\�[Ers^`mEad[d�A h a�~ i eg\ mXad[ � � _�^`|�_ h eg["cpeg[X[banmE_ i _Ee�^0\�eg[M_ hpi _C~ i �Weg~ � ~ � e � a � e h ^�^�c kji m i ~�B
an_banm�ad[E_Eeg~ i _Ee�^0\ r i \ftva � [badcfeg\ _ h a1� ¬ B ^�©	© cp^0~ i eg\ _b^ k mE^ ��egcWaqaP·vadrs_Ee��`a
[ k anadr h ad\ hpi \jrsad~�ad\ _ e�\ � \ � \W^,4C\
[b_ i _Eeg^0\ i m S i cpcpe�_Eeg�`a \p^0eg[ba`� A h a [Er h ad~�a
[ h ^,4 adc�[ � tj[b_ i \�_Ee i>� eg~ k mX^ �`ad~�ad\�_C^2�`anm?t i [Ea � eg\Wa mEad[ � � _E[n� * anmXrsa k _ � i>� eg~ k mX^ �`aPB
~�ad\ _N4 i [ i>� [b^�^`t�[banmE�`adcA� * anmE|}^`mX~ i \prsa�4 i [ [ h ^¸4C\�_b^;tvaMaP·=adrs_Eeg�`a?^0\ i � i mXe�an_ S
^`|�[b_ i _Ee�^0\ i m S \W^0eg[Ead[ i _�� i mXe�^ � [ o � ¬ [ ^0\�[ban�`anm i>� _ i [ � [�^`| � i m S eg\*6]rs^0~ kJ� a���eg_ S �

�p^`m"_ h a5[E~ i>�p� �`^�r i t � �gi m S _ i [ � �pe�_N4 i [�|}^ � \pc _ hpi _"_ h a k anmE| ^`m7~ i \prsaF^`|�_ h a
ad\ hpi \prsad~�ad\�_�[ S [b_bad~ 4 h e�r h ad[b_Eeg~ i _badc _ h a \W^0eg[Ea [E_ i _Eeg[b_Eegrn[�|}mE^0~ mEadrs^?60\jeg[badck�i � [bad[ 4 i [ [Ee 60\pe«ª=r i \ _ � S 4 ^`mX[baC_ hji \�_ h aF~ i ��e�~ � ~ � e � a � e h ^�^�cO[ S [E_bad~�� 	 \u_ h eg[
cp^0~ i eg\ �`_ h a k anmX| ^`mX~ i \prsa"^`| i�� eg\Wa i mo[ k adrs_bm i>� ad[b_Eeg~ i _b^`mN4 i [ i>� [b^�[Ee 60\je«ª�r i \�_ � S4 ^`mX[ba`� � � mE_ h anm5a�� k anmXeg~�ad\ _E[ [ h ^¸4.adc _ hpi _�4.^`m7c�B�t i [badc ~�^�cWa � [�4 anmEa�[ � k anmXe�^`m
_b^�6`ad\Wanm i>� [ k anadr h ~�^�cpa � [Mt � _M_ hpi _C_bad~ k ^`m i>� eg\W|}^`mX~ i _Eeg^0\�rs^ � � c�e�~ k mE^2�`a�_ h a��i _b_banmd�A h a i cpcpe�_Eeg^0\w^`| k anmXrsa k _ � i>� |}mEa�� � ad\pr S _b^ � ¬ B ^�©	© [ S [b_bad~�[�4 i [�[ h ^¸4C\
_b^weg~ k mE^2�`aur � a i \SmXadrs^?60\pe�_Ee�^0\ k anmE|}^`mX~ i \jrsa�[ � tj[b_ i \�_Ee i>�p� S ^0\Stv^`_ h [E~ i>�p�oi \pc
~�adcpe � ~��`^�r i t � �gi m S _ i [ � [d� A h a]mXad[ � � _E[F|}^`m5_ h a�| ^`m7~�anm�[ S [b_bad~�4.anmXa�rs^0~ kji B
m i t � a _b^ ip© � ,", [ S [b_bad~ 4Ce�_ h ^ � _FcWa � _ i kji m i ~�an_banm7[n� A h eg[�4 i [ \W^`_F_ h a�r i [ba
|}^`m _ h au~�adcpe � ~��`^�r i t � �gi m S [ S [b_bad~�� A h eg[�4 i [ tvadr i � [Ea�� ¬ B ^�©	© [ i mEa � ad[E[i t � a _b^O~�^�cWa � [ S [b_bad~�[ 4Ce�_ h eg\prsmEa i [badc � i mXe i \jrsa [Xeg\prsaF_ h a S ^0\ � S hpi �`a i [Eeg\:6 � a
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6BCBW5/L*,-G*,C.*,-0(BZDObR,IM> ¬ch�C.14*,-GIM(]wjdTS,�G681H9./�*LI

b�lp´ MS´ f t
¶ H ¹ H Ê¹ JnJ�L E@l²±NM,Ç�M,Ï'M 8ÏN³ ´�t

� �0IHZ � º f» ¼ » ½ º f Ê» ¼ Ê» ½ ¿RÀEÁ�Â º f» Ã » ÃGÄ ½ Å f» Ã l�Æ À t�º f Ê» Ã Ê» Ã;Ä ½ Å f Ê» Ã l�Ë À t�� PB±QP�Ç
¶ H ¹ H Ê¹ JnJ�L E@l²±NM,Ç�M,Ï'M 8ÏN³ ´�t

� H � »�� H� » �,Ä ½ H � Ê»�� H� Ê» �,Ä ½	��
 l�Ñ��M,Ñ� Ò�Â M 8Ñ��M 8Ñ�� Ò�Â M,ÏOMk8Ï{t� �0IHZ��Eº f» � » �,Ä ½ º f Ê» � Ê» �,Ä ½�� PB±QP�Ç
B ¿H ÀEÁ�Â H ¹ H Ê¹ JKJ�L EQl²±kM,Ç�M,ÏOM 8Ï�³ ´�t
� H � »�� H� » �,Ä ½ H � Ê»�� H� Ê» �,Ä ½	� À l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â M,ÏOM 8Ï{t� �0IHZ��Eº f»��g» �,Ä ½ Å f»�� l�Æ À t�º f Ê»�� Ê» �,Ä ½ Å f Ê»�� l�Ë À t � P.± P�Ç l�wjd e�t

Xx+B6TR,6 � À l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â M,ÏOMk8Ï{tc-0/k*,+.62UVIMC.(�*,-0(BZ�OnC.(.UV*,-GIM(]9B6ZY7(B689PW��
� À l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â t�¶�� q�-GO�Ñ À ¶¯Ñ � M,Ñ ÀEÒ�Â ¶$Ñ � Ò�Â M 8Ñ À ¶ 8Ñ � M 8Ñ ÀEÒ�Â ¶ 8Ñ � Ò�ÂÓ IH*,+B6TR,XY-0/,6 C

l�wjd���td��]9B6ZY�(5-0(BZ�� À l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â ti1H/� À l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â t�¶ H ¹ H Ê¹ � À l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â M,ÏOM�8Ï{t4E@l²±kM,Ç�M,ÏOMN8Ï�³ ´�tl�wjd®r�t¬�h�C514*,-GIM(�wjd e�UT1H(]W=6�O�C.R,*,+B6TRz/,-0>@3Q�0- Y5689f*LI
b@lp´/MS´ f t�¶ H � » � H� » �,Ä ½ H � Ê» � H� Ê» �,Ä ½ JnJ L � 
 l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â t� �GIHZ��0º f» � » �,Ä ½ º f Ê» � Ê» �,Ä ½ � P.± P�Ç

B ¿H ÀEÁ�Â H � » � H� » �,Ä ½ H � Ê» � H� Ê» �,Ä ½ JnJ L � À l�Ñ � M,Ñ � Ò�Â M 8Ñ � M 8Ñ � Ò�Â t
� �GIHZ��0º f» � » �,Ä ½ Å f» � l�Æ À t�º f Ê» � Ê» �,Ä ½ Å f Ê» � l�Ë À t � PB±QP�Ç l�wjd0qTÓ�t
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����� � �=]D����ª�� �����Y¥i ¡��	��2��
� ¥i¥�¨.¢���� ��¢=�g�x§
_oI�X UVIM(./,-E9B6TR2>@1A:B-0>@-0/S14*,-GIM(�IHOk¬ch�C.14*,-GIM(�w2d0qTÓ`XY-G*,+�RS68/L3=68UV*~*LI`º f Ê»�� Ê» �,Ä ½ 1H(.9Å f Ê» � l�Ë À t,<5*,+B6�R,68h�C.-GR,689](BIM-E/L6~>�IJ9B6��=3514RS1H>�6T*L6TRg/Tdez+B6PR,6T68/L*,-0>Q14*,-GIM(ÎIHOxº Ê» � Ê» �,Ä ½ -0/�On1H-GR��0�|/L*LRS1H-GZM+�*LObIHRSX�14RS9�-E(�*,+514*@-G*�ObIa�p�0I�XY/1>�E>�IM/L*�6V:J1HUV*q�G��*,+B6{9.6TRS-G[414*,-GIM(�-0( lnmYIM/,6`6T*]1>��doq8rHrAsJt,d ez+B6�IM(Q�G�Ð9.-;v=6TR,68(.UV6-E/_*,+.14*j+B6TRS6@1��������������������`3.RSIHW514W5-p�0-0*���-0/~R,6T68/L*,-0>@14*L689ÈXY+B6TR,681H/2-0(�lnmYIM/L6f6T*21>��dq8rHrAsJtY1���������� �"!$#%!&��')(*� 3.R,IHW514W�-p�0-G* ��-0/YR,6T68/L*,-0>Q14*L689�doeY+.-0/z9BI�68/_(BIH*x1Av=68UV*_*,+B69.6TRS-G[414*,-GIM(]1�ZHR,6814*Y9.681>��diez+B6_R,6T68/,*,-0>@14*,-GIM(]O�IHRS>DC}�01�-0/

º f Ê»�� Ê» �,Ä ½ ¶ · ¿ ÀEÁ 
 ° l 8Ñ À ¶ 8Ñ � M 8Ñ ÀEÒ�Â ¶ 8Ñ � Ò�Â MDFÎ³ ´�t· ¿ ÀEÁ 
 ° l 8Ñ À ¶ 8Ñ � MDFÎ³ ´�t C l�wjd0qHqAt
\o6TR,6 ° l 8Ñ À ¶ 8Ñ � M 8Ñ ÀEÒ�Â ¶ 8Ñ � Ò�Â MDFÎ³ ´�t�-0/�*,+B6,+)IM-E(�*B�0-GFH6��E-0+BI�I�92IHO7/L*,14*L6zÑ � 14*u*,-E>�6o>1H(592/L*,14*L6�Ñ� Ò�Â 14*?*,-0>�6�> B q�1H(59~*,+B6cIHW5/L6TR,[414*,-GIM(D/L68h�C.68(.UV67F�d ° l 8Ñ À ¶ 8Ñ��MDFÎ³ ´�t-E/c*,+.6-+LIM-0(�*(�0-GFH6��0-0+.I�IJ9@IHO?/L*,14*L6~Ñ � 14*k*,-0>�6,>c1H(.9�*,+B6�IHW�/L6TR,[414*,-GIM(P/L68h�C.68(.UV6*FÈdez+B6�R,6T68/L*,-0>@14*,-0IM(�IHOx*,+B6]/L*,14*L6Vy�9B6T3=68(.9B68(�*�(BIM-0/L6P/L*,14*,-0/,*,-0UT/DObIHR�681HUg+�/L*,14*L6-E/��G68/S/j/L*LRg1H-GZM+�*LO�IHR,Xk14RS9�d'<�6T*Wb/.�01 � W=6Q*,+B6�*L6TRS>@/jIHO b�XY+5-0US+�9B6T3=68(.9|IM(�*,+B6Å f Ê» � l�Ë À t,dcez+�C5/
b�. 01 � lp´ MS´ f t�¶ ¿H ÀEÁ�Â H � »�� H� » �,Ä ½ H � Ê»�� H� Ê» �,Ä ½ JKJ�L � À l�Ñ���M,Ñ�� Ò�Â M 8Ñ���M 8Ñ� Ò�Â t@�GIHZ�Å f Ê» � l�Ë À t4P.± P�Ç C

l�wjd0q8�td��]9B6ZY�(5-0(BZ32 À l�Ñ � M 8Ñ � ti1H/2 À l�Ñ���M 8Ñ��t�¶ H� » �,Ä ½ H� Ê» �,Ä ½ � À l�Ñ��M,Ñ� Ò�Â M 8Ñ��M 8Ñ�� Ò�Â t l�wjd0q � t
1H(59�9BR,IH3.35-E(BZQ*,+B6�9B6T3=68(.9.68(.UV6�IM(54{/S-0(.UV6�-G*�-0/_(BI4�GIM(BZH6TR~(.68UV68/,/,14R,�`*LI�>@14FH6*,+5-0/k6V:�3J�0-0UT-G*T<J¬ch�C.14*,-GIM(�w2d0q8�UT1H(�W=6�R,6TXzRS-G*L*L68(

b/. 01 lp´/MS´ f t�¶ ¿H ÀEÁ�Â H � » H � Ê» JnJ�L 2 À l�Ñ M 8Ñ�t@�GIHZkÅ f Ê» l�Ë À t4PB±QP�Ç C l�wjd0qVsJt
wo/,/,C5>@-0(BZ�*,+.14*xÅ f Ê» 9B68/,UVRg-GW=68/�1H(`1HCB*LIHR,6TZHR,68/S/,-G[H6D}_1HC5/,/,-01H(]35R,I�UV68/S/T<

Å f Ê» l�Ë À t?¶ lp)6?t87:9%;�<Hl>=?< Ê» f t87:9-;�<76V:�3 �A@ q?B l>= 7 ÂÊ» f Ë À8CED f Ê» tGF l�wjd0q!S�t
Xx+B6TR,6$= < Ê» f 1H(.9 D f Ê» 14R,6@*,+.6�[A14RS-E1H(.UV6Q1H(.9|1HC.*LIHR,6TZHR,68/,/,-0[H6cYJ�G*L6TR~3�14RS1H>�6T*L6TRS/�IHO(.IM-0/L6�/L*,14*L6 8Ñ�1H(.9KÍ�-0/x*,+B6�ObRg1H>�6D/S-�:T6�l>H�C.1H(BZKq8r	�AsJt,d2\o6TR,6 B l>= 7 ÂÊ» f Ë À8CED f Ê» tz-0/ZM-0[H68(]W��

B l>= 7 ÂÊ» f Ë À�CED f Ê» t?¶JI fK 01 l�Ó�t IMLONAl�Ó�t= < Ê» f B QPH R Á�Â I fK 01 l>S)t IMLONAl>S)t= < Ê» f l�wjd0q!m�t
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Xx+B6TR,6$I LON l>SLtx1H(.9�I fK 01 l>S)tx14R,6@*,+.6Q1HCB*LIJUVIHR,R,6��014*,-GIM(ÈO�C5(.UV*,-GIM(./_IHOk*,+B6@(BIM-E/L6@1H(.9*,+.6~(BIM-0/L6~1HCB*LIHRS6TZHR,68/,/,-G[H6 YJ�G*L6TR�3514RS1H>@6T*L6TRS/�R,68/L3=68UV*,-G[H6��0�f1H(.9 E -0/k*,+B6�IHRS9B6TR�IHO*,+.621HCB*LIHR,6TZHR,68/S/,-G[H6~3.RSI�UV68/,/8do6JCBW�/L*,-G*,CB*,-0(.Zj¬�h�C.14*,-0IM(�w2d0q!SQ-0(�*LI�¬ch�C.14*,-GIM(�wjd0qVs�J-G6��095/b�. 01 lp´ MS´ f tu¶ l�w2d0q e�t
¿H ÀEÁ�Â H � » H � Ê» JKJ�L 2 À l�Ñ/M 8Ñ�t � @ Í  �GIHZ7lp)6?t @ Í  �GIHZ5l>= < Ê» f t @ q B l>= 7 ÂÊ» f Ë À8CED f Ê» t�� PB±QP�Ç C

_xI X~<�UVIM(5/,-09B6TR�>@1A:B-0>@-0/S14*,-GIM(NIHO,b/. 01 lp´ MS´ f t~XY-G*,+NR,68/,3768UV*�*LIÈ1{3514RS*,-0UTC}�014R/,6T*~IHO�1HC.*LIHR,6TZHR,68/,/,-0[H6Q3514RS1H>@6T*L6TRS/ D f ObIHR21�3514R,*,-0UTC}�E14R_/,*,14*L6 8Ñ�dfez+B6�R,68h�C.-GR,6893�14RS1H>�6T*L6TRS/YXY-p�p�7>@-0(.-E>@-0/L6o*,+B6�OnC.(.UV*,-GIM(
� Ê»Blp´ MS´ f t?¶ ¿H ÀEÁ�Â H � » JnJ L 2 À l�Ñ M 8Ñ�t B l>= 7 ÂÊ» f Ë À8CED f Ê» t4PB±QP�Ç l�wjd0q���t

IHRY68h�C.-0[A1>�G68(�*q�G�H<BW���/SCBW5/L*,-G*,C.*,-0(BZDObR,IM> ¬ch�C.14*,-GIM(�wjd0q!m�<
� Ê»Blp´/MS´ f t�¶ ¿H ÀEÁ�Â H � » JnJ�L 2 À l�Ñ/M 8Ñ�t � I fK 01 l�Ó�t= < Ê» f I LONAl�Ó�t B  PH R Á�Â I fK 01 l>S)t= < Ê» f I LONAl>S)t�� PB±QP�Ç C

l�wjd0q8r�t_oI�X UVIM(./,-09.6TR�681HUS+ÐIHOo*,+B6�*L6TRg>@/@-0(Î*,+B6�-E(�*L6TZHRS1>�Y/L6T3514RS14*L6��G�Hd�'²(Î3514RS*,-0UTC}�014R8<UVIM(5/,-09B6TR UWU L 2 À l�Ñ/M 8Ñ�t I LON l>S)t4P.± P�ÇKd��5R,IM> lnmxIM/L6~6T*Y1>��d�q8rHrAsJt,<=-G*z-0/�/,6T68(�*,+.14*JnJ�L 2 À l�Ñ/M 8Ñ�t I LON l>SLt4PB±QP�Ç
¶ ¿R���Á7À ° lG@ � ³ ´�t JKJ
	 I LON l>S)t ° l�Æ À M,Ë À M,Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ�³ ´�t4P�Æ À P�Ë À
¶ ° lGF�³ ´�t° lG@ À t JKJ�	 I LON l>S)t ° l�Æ À M,Ë À ³ Ñ À ¶$Ñ/M 8Ñ À ¶ 8Ñ/MS´�t ° l�Ñ À ¶$Ñ/M 8Ñ À ¶ 8Ñ?³ ´�t4P�Æ À P�Ë À
¶ ° lGF�³ ´�t ° l�Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ�³ ´�t4iWjMI LONAl>S)t¡³ @ À M,Ñ À ¶ÌÑ M 8Ñ À ¶ 8Ñ MS´Ql¶ ° lGF M,Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ�³ ´�t4iWjMI LONAl>SLt¡³ @ À M,Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ MS´Ql C l�wjd®4Ó�t
¬�h�C514*,-GIM(�wjd0q8r�-0/�*,+�C./�R,6TXYRS-G*L*L68(]1H/� Ê»Blp´/MS´ f t
¶ I fK 01 l�Ó�t= < Ê» f � ¿H ÀEÁ�Â H � » ° lGF M,Ñ À ¶$Ñ/M 8Ñ À ¶ 8Ñ?³ ´�t4icjMI L N l�Ó�t¡³ @ À M,Ñ À ¶¯Ñ/M 8Ñ À ¶ 8Ñ/MS´/l �

B  PH R Á�Â I fK 01 l>S)t= < Ê» f � ¿H ÀEÁ�Â H�� » ° lGF M,Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ ³ ´�t4iWjMI LONHl>S)t¡³ @ À M,Ñ À ¶¯Ñ/M 8Ñ À ¶ 8Ñ/MS´/l �
¶ I fK 01 l�Ó�t= < Ê» f I f Ê» l�Ó�t B QPH R Á�Â I fK 01 l>S)t= < Ê» f I f Ê» l>S)t l�wjd®JqAt
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Xx+B6TR,6

I f Ê» l>S)tu¶ ¿H ÀEÁ�Â H � » ° lGF M,Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ�³ ´�t4iWjMI LONAl>SLt¡³ @ À M,Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ MS´Ql C
l�wjd®H�tez+�C5/YW���C./,-E(BZ@*,+.-0/xR,6T68/L*,-E>@14*L689K1HCB*LI�UVIHRSR,6��014*,-GIM({OnC.(.UV*,-GIM(�<�R,6T68/L*,-0>Q14*L68/xIHO*,+.6Y(BIM-0/L6z1HC.*LIHR,6TZHR,68/,/,-0[H6Y3514RS1H>@6T*L6TRS/iO�IHRi(BIM-E/L6Y/L*,14*L6 8Ñ�< D f Ê» <�UT1H(Q*,+B68(@W=6�O�IMC.(.9-E(`*,+.6�C5/,C.1>�?X�1��Nln6Hd ZBdD*,+B6�1HCB*LIJUVIHR,R,6��014*,-0IM(�>�6T*,+BIJ9�-0(�l��_6��p�06TR�6T*~1>��duq8rHr � tLt,deY+B68/L6�XY-p� ��*,+.68(�>@-0(.-E>@-0/L6x*,+B629B68/,-0R,689PO�C5(.UV*,-GIM(]-0(P¬�h�C.14*,-0IM(]w2d®Jq4de�I�IHW.*,1H-E( = < Ê» f <cUVIM(./,-E9B6TR�>@1A:J-E>@-0/,14*,-GIM(NIHO�� Ê» lp´/MS´ f t~XY-G*,+NR,68/L3=68UV*�*LI = < Ê» fXx+B6TR,6�*,+B6�IH3.*,-E>@1>��[41>�0CB68/ D f Ê» 1H(.9 I f Ê» +.1�[H6~W=6T68(�/,CBW�/L*,-G*,CB*L689�d

� Ê»�lp´ MS´ f tu¶ l�wjd® � t
¿H ÀEÁ�Â H � » H � Ê» JnJ�L 2 À l�Ñ/M 8Ñ�t � @ Í  �0IHZ�l>= < Ê» f t @ q B l>= 7 ÂÊ» f Ë À�CED f Ê» t��oP.± P�Ç

e?14FJ-0(BZ�*,+B6~9B6TRg-G[A14*,-0[H6�IHO?¬�h�C514*,-GIM(�wjd® � XY-G*,+PR,68/,3768UV*Y*LI = < Ê» f ��-G6��E9./
=?< Ê» f ¶ I fK 01 l�Ó�t I f Ê» l�Ó�t B �· PR Á�Â I fK 01 l>S)t I f Ê» l>S)tÍ · ¿ ÀEÁ�Â�· � » ° lGF M,Ñ À ¶$Ñ M 8Ñ À ¶ 8Ñ�³ ´�t l�wjd®AsJt

' *�/,+BIMCQ�09ÈW=6P(BIH*L689Î*,+.14*�*,+B6]/,1H>@6P/,Ia�0CB*,-GIM(�ObIHR D f Ê» 1H(.9 = < Ê» f Xx-p�p��W=6�IHWBy*,1H-E(B689{6T[H68(�-GO I f Ê» l>S)tY-0/o/,UT1>�G689{W��`1H(K14R,W5-G*LRg14R,��/,UT1>�0-0(.ZfOn1HUV*LIHR8d~ez+B6TRS6TObIHR,6�-G*_-0/UVIM(�[H68(.-G68(�*z*LIfXzRS-G*L6

� f Ê» ¶
¿
�ÀEÁ�Â · ° lGF M,Ñ À ¶PÑ M 8Ñ À ¶ 8Ñ�³ ´�t4iWj � Ê»�³ @ À M,Ñ À ¶PÑ/M 8Ñ À ¶ 8Ñ/MS´/l� »

¿
�ÀEÁ�Â · ° lGF M,Ñ À ¶PÑ M 8Ñ À ¶ 8Ñ�³ @ À MS´�t� » l�wjd® S�t

1H(.9]*,+�C./
=?< Ê» f ¶ I fK 01 l�Ó�t I f Ê» l�Ó�t B  · PR Á�Â I fK 01 l>S)t I f Ê» l>SLtÍ C l�wjd® m�t

° lGF M,Ñ À ¶]Ñ/M 8Ñ À ¶ 8Ñ ³ ´�tu-0/c*,+B6 +LIM-0(�*��0-0FH6��0-0+BI�I�9�IHO /L*,14*L68/�Ñ�~1H(.9 8Ñ�~14*�*,-0>�6 >�1H(.9*,+.6�IHW5/L6TR,[414*,-GIM(�/,68h�CB68(5UV6*FÈd
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eY+.-0/Y14353768(59.-;:�/,C.>@>Q14RS-0/L68/YR,6��G6T[41H(�*o3514R,*,/oIHOYl+*o353768(5+B68-0>�, H�IM+.(./LIM(Nq8r�e4�t-E(KXY+.-0Ug+`*,+.6@R,6T3.R,68/,68(�*,14*,-GIM(|IHO�1�UVIM(�*,-0(�CBIMC./�/,-0ZM(.1>��W��K1�9.-0ZM-G*,1>��/L68h�C.68(.UV6Q-0/9.68/,UVRS-GW=689�d-*_O�>�IM/L*u-0(�*L6TR,68/L*�-E/ *,+.6�RS68/,C}�G*?*,+.14*u/L6T[H6TRS1>�./,68h�CB68(5UV68/uUT1H(�R,6T3.R,68/,68(�**,+.6|/,1H>�6|UVIM(�*,-0(�C.IMC./�/,-GZM(51>�o1H(59$*,+.14*�1�/,-0>@3Q�G6`UVIM(�[H6TRS/,-0IM(¸6V:B-0/L*,/PW=6T*�X�6T68(*,+.68/L6z*�X�I�/L68h�C.68(.UV68/Tduez+.-0/uUVIM(�[H6TRS/,-0IM(fUT1H(QW76zC5/L689@*LI2-E>�3Q�G68>�68(�*�1~(BIM(ByH�0-0(B6814RXk14R,35-E(BZ�IM(]*,+B629.-0ZM-G*,1>�=ObRS68h�CB68(5UV��1A:B-0/Td��IM(./,-09.6TR�Y5RS/L*�*,+B6�95-GZM-G*,1>�kR,6T3.RS68/L68(�*,14*,-0IM( j�[/. l�IHO_*,+B6`UVIM(�*,-0(�CBIMC./Q/,-GZM(.1>�[�lG>gt,d
[�lG>gt?¶ Ò10H. Á 7 0 [ .�23. lG>gt l"dod0qAt

\o6TR,6 24. lG>St=-0/�1zUVIM(�*,-0(�CBIMC./)yp*,-0>@6�O�C5(.UV*,-GIM(�d�'²*�UT1H(2W76�/S+BI�XY(2*,+.14*�O�IHR UVIM(�*,-0(�CBIMC./UVIM(�[HIa�0CB*,-0IM(]*LI@W=6~>@143.3=689P*LIQ9.-E/,UVR,6T*L6~UVIM(�[HIa�0CB*,-GIM(�< 23. lG>St�>jC./,*z/,14*,-0/LO��
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