
���������	��

�����������

������� �"!����$#&%('*),+-%/.102��%43	5*!2�2%�+6'*78� �9./02:;��<"=��>5*%�)-�"?�%(<@./0�����!2�BA�C*�D!�E
F"G�H/I9J/KML2J I2N G�OQPSR"LTNMU8J/VQWTH1XZY�O[O[\4R4]^L�J/V@_/J/V"`�]aO[`/b

Lcb*KML9Yed2L*f1R[gh\4R�]^L2J V@_1J V"`�]aO[`/b
ikjmlon l^pql^rts>r�u&v&s�wtl^sTxDxDyzl^sTw|{�sc}>~��T�T�^l^x@}����[l^x[s��[x[p

� jSx[�c{4yq�z�|x[s/��r(u��&�/��pql^�[p
� {4yznt{4y�}��ms�l^n1xDyzpql����/�T��{(����yzlo}�w(xt�c�>~��1�/�@�(���*�S��~

���� [¡[¢4£c¤(¡t¥|¦ ��x��9x[xDyq§M�zr�§��9xDxDy�¨a�*�4�*©Z{�sc}�ª«yzlo}¬l^s�u-y�{(p­�qyz®��D�z®�yzx��Drt�|�¯®�sTl��zl^x[p
{4yzxe��{(��° �^los�w�{(s�r4n1xDyz�o{(���Tl^sTwkpqxD�Zr(u���yzr(�T�^x[�|p[±[²Qs�{t}�}�yzx[pqpql^sTwk�z�TxDpqxe��yzrt�T�^x[�|p[�
�c���¬pqrt�^®��zl^rts�p³{�yzx�®�pq®c{��o���¬�|r(�zl^n({��zx@}��/��x[�^x[wt{(s��[x�r(y�yzxDpqx@{�yz���¯l^s/�zxDyzx[p­�@±(ª«yzlo}
yzx[pqx[{�yz���TxDyzp[��®�sc}�xDy���yzx[pqpq®�yzx>u,yzrt�´�z��rt®Tpz{�sc}�p�r�u�pq�[l^x[s/�zl^p­�zp�µkl��z�	yzx@{��m¶c�^x
pq�T{�yzl^sTw�{�sc}¬�[rt�|��®���{��zl^r(sc{(��sTxDx@}�p[�({�yzx��*r/r(�^los�wS�z�Tx[l�y&pqrt�^®��zlor(sTp�u,yzr(�·{«µklo}�x
y�{�sTwtxkr�u2pqrt®�yz�Dx[pel^s|{�s|{��q�zxD�|���9�zr��|x[x"�³®TpqxDye}�xD��{(sc}2±�jmyzl^n1x[s¯�/���z�Tl^p³sTxDx@}
�zr�pqrt�^n1x¸�o{4yzwtx¸pq�[l^x[s/�zl�¶c����yzr(�T�^x[�|pS¹/®�lo��° ���/�c�z�Tx¯ª«yzlo}�l^p��*x[l^sTw��[r(sTp­�qyz®T�"�zx@}
µkl��z���z�Txk�zr/rt�^p�{����c{(sT}�º » ¦ �¼r�y�½«�¾��u,r(yk}�{���{��qy�{(s�p­u6xDy@� �[xDs �qy�{��^lo¿[{��zl^rts�u6r(y
pq���Tx@}�®T�^l^sTw8{�sc}À{(®��z��x[s/�zl^�@{��zl^rts��9{�sc}À{(sB{�pqpq®T�|���zlor(s$r�u��[r(yqyzxD�D�@�9r(�*x@}�lo{(s/�
s�r }�x[p[±�²hu��Tl^p­�zr(yq�$lop¸{(s/�$w(®Tlo}�x(�9�z�Tx|ÁBr�yz�o}¼ÁÂl-}�x|ÁBx[�;}�x[�Tl^�D�zp�n�l^pq�[x"y�{(�^���
�z�T{��«p­��p­�zxD�|p��z�T{��m{t}T} yzx[pqpm®�pqxDySs�x[x@}�p«�@{�s��c{@n1x�x[s�r(yz�|rt®�p«p­��{[��l^sTw��*r@µ�xDy
{�sc}${4Ã2x[�D��u,®��z®�yzx�yzx[pqx@{�yz���Ä± ¦ ��x�ª«yzlo}$l^s�u,y�{�p­�qyz®T�D�z®�yzx¸l^p�{�w(yzx[{����[®�p­�zrt�|xDy
µ�{(l��zl^sTwBu6r�y�u,®��z®�yzx8�*���	��yzr }�®��D�zp[±¾Åe�	s�r$�|x@{�sTp�pq�Tr(®T�o}Æµ¾x8��{(°1x��z��x[�
r(®�y|Ç�ÈcÉ Ê��[®Tp­�zr(�|xDyzp[�c��®���µ�x�pq�Tr(®T�o}�{��«�^x@{(p­�m�T®����z�TxD�Ër(s>�z�Tx��^l^p­�@±2²Qu³�*�4�
yzx[pqx[{�yz���¸}�r/xDp9sTr���{��9�ox[{(p­�&{t}�}�yzx[pqpÄ�z�Tx¾ª«yzl-}2�4l�����{[��x[n1x[s/�z®T{(�^�����*xepqlo}�x[�^los�x@}
�/��}�xDu6{(�D�zr�}�l^p­�qyzlo��®��zx@}�{(�^wtr�yzl��z�T�|pk�z�c{���{4yzx��oxDpqp«x[�^x[wt{(s/���T®���µ�xDyzx�®Tpqx[}��zr
pqr(�ontx¬ª«yzl-}���yzrt���^x[�|p[±T²Qs�x[pqpqxDsTpqxt��µ�xtÌ �^�Z�T{4ntxS�*x[x[s�pq�[r/rt�*x@}2�*{�w1{(l^s�±

Í ÎTÏ�Ð*Ñ2Ò�Ó�Ô¬ÕZÐ2ÖzÒ�Ï

×«C2�"),%�<¸#&� 7>Ø�Ù"���&0Ä+,�;!2+6Ù¯5ÄÚ¸5*ÛÝÜ Þ�Þ�ßq�Tàc+-�"%t';áe��)-â909Ùz�[�/�D%('B�D!��/�¯�"!2%�=�<D%(� �"%(Ù���ãh��+-),C2<D%
� ã��"!�%�Ù"äcÙ��"%(78Ùk<D%(Ù"%(� <[å[!8å4��7�7�C2�2+-�zä��/à�%�<��D!2%¬ØÄ��Ù����"%(��ä�%t� <[Ù�æS��Ù��D!��/��ç�æm%¬'*+6'8�2���
+-�cà�%(�T�¾�D!2%SèÆ%(é�ê>ë ì�Þ/í­î/áS!2%�Ù�ä*Ù��"%�78Ù�<D%(Ù"%(��<Då[!�å���7>7�C��2+o�zä�),��+,'��"!2%�=�<"��C2��'*æm��<Dâ90�é2C*�
'*+,'
�2� ��ãM��),)-�/æï�"!�<"��C2=�!³î¾áS!2%�ÙD� 7>%�Ù"+o�DC��/�D+-���
%4ð*+6Ùz�[Ù|�D�c'��1äÆæ�+-�"!ñ�D!2%��/à�%�<D),��Ø2Ø2+,�2=
%439��<"�DÙ�� ã��D!2%Bò¯<D+6'ó� �Ä'
ØÄô Øóå4��7�7�C2�2+-�"+,%(Ù(î�áS!2%�ãM��<"7>%(<�+6Ù�é�C2+-)6'*+,�2=Â� ��'óC�Ù�+,�2=	�
=�),��é���)�<D%(Ù"��C2<[å4%¬Ù"!���<"+,�2=�Ù"ä*Ùz�D%�7B0�æ�!�+-),%¬�D!2%¯),� ���"%(<«+6Ù«<"%(ØÄ%t�/�"+,�2=��"!2%(+-<m7>+,Ù��D��â�%¬��ã³�"!�%
Ø���Ù���écäÂãM�*å4CÄÙ�+,�2=Â���õ%�),%�=����T��Ù"��),C*�"+,����Ù�æ�+-�"!2��C*�8<"%(=���<D'Â�D�	�Æà/��Ù���ØZ� �D%��T�"+6� )�CÄÙ�%(<
å4��7>7�C2�2+-�zä�î

ßq�ÆötÞ�÷�Þ�0TáS+,7ø×m%�<D�2%(<�ùq#³%(%�Ü Ùk�2%(%('��"�8å4��7�7�C2�2+6å�� �"%¯!2+,ÙS�/æ��Àæ«��<"â�����'8�D!2%¸æ«��<"â
� ã�� �D!2%�<�Ø�!Tä*Ù"+,å�+,Ù��DÙ��/�>úmû«ü�ýþ)-%t'Â!2+,7ÿ�D�;'*%�à�%�),��ØñA¬á�:�#k0eA�á�á�Û�0e����'Â�;Ù�+,7>Ø2),%
é2<"�/æ�Ù"%�<|ë � í­î

è !2+-),%SA¬á�á�Û	� ��'�A�á�:;#$� <D%«Ù"+-7>Ø2),%�0t�"!�%�ä|!��1à�%�%4ð*!2+,é2+-�"%t'�Ù"%�<D+-��C�Ù&��%4�zæm��<Dâ¯����'
),���2=�C���=�%�ù�é���Ù�%t'�'2%��Äå�+-%(��å4+,%(Ùe��Ù��D!2%�è	%�é�!���Ù&=�<D�/æ��>ë ô*ö�í�î(áS!2%(Ù"%�Ø2<D��é�)-%(7>Ù³!��1à�%kéZ%�%(�
%4ð2� 7>+,�2%('�� ��'�Ø��/�[å[!2%('��"�¸Ù���7�%m%4ðc�D%��T�(01é2C*���D!2+,Ù�Ù"+-7>Ø2),%S+-��%�),%�=����T�¾Ù"��),C*�"+,����<"%(7>��+-�ÄÙ
�/���"!�%¸å���<D%¸� ã¾�"!2%|è	%�é³î



Users 

p2p Grid

Users (scientists)

App. writers

��������� ��� 	
 (e.g., 

OGSA)  writers}App. writers

Infrastructure writers Infrastructure writers

( disparate
groups )

users

place
demand
on

research and
development

demand

demand


���
 ¥��c¥ ²�sÂpqxDyzn l^sTwB�z��x[l�y�µ¾x[�^��§�}�xD¶cs�x@}Â®Tpqx"y��T{(pqxt�¾�z�Tx�ª«yzlo}Â�[rt�|��®Ts�l^�Q�;�c{�p�s�x[x@}�x[}	�zr
} y�{[µóu-yzrt�Ý�*r(�z��l^�zp«{(s��[x[p­�qyq��r(u³pq®��*xDyz�[rt�|��®��zl^sTw¯{(sT}�u,yzr(� � ��p­�zx[�|p�yzx[pqx@{4yz�"�¼¨al^s��[�^®c}�l^s�w
�c����{(sT}�}�l^p­�qyzlo��®��zx@}|�[r(�|�T®��zlos�w/©"± �e�����T{(p�x[pqpqxDs �zlo{��o����l^s n1x[s/�zx@}¸l��zp�®Tpqx"y��c{�pqx«�z��yzr(®Tw(��l��zp
�zxD�"��sTrt�^r(w(�/±

� Ø���<D��)-),%�)¸Ù"+o�DC��/�D+-���·%4ð*+6Ùz�[Ù��D�*'2�1ä æ�+o�D!·�"!�%	ØZô/Ø ����' ò¯<D+,' å4��7�7�C2�2+-�"+,%(Ù(î �
),��<"=�%À=�<"��C2Øó��ã�C�Ù"%�<[Ù��hÙDå4+,%��T�"+6Ù��DÙ��>� <D%ÀØ2CÄÙ�!2+,�2=	ãM��<8+,7>7>%('*+6�/�D%�),ä
C�Ù"%(� é�)-%$�"�c��),Ù��D�
ØÄ�c��)¯)6� <D=�%�Ù"%4�[Ù���ã�<"%tÙ���C2<Då�%(Ù(î�áS!2%Âò¯<"+6' +6ÙÀå�C2<"<D%��T�D)-ä é2C2+,)6'*+-��=
�"!�%(Ù"%;�"�c��),Ù(îmáS!�%
5cä*Ùz�D%�78Ù|å4��7�7�C2�2+-�zä¼+,Ù¸+,�Â'2� �2=�%�<¸� ã«ãh� ),)-+,�2=$àc+,å4�"+,7 �"�À�"!�%�å4���T�D%�7>ØÄ��<D��<"äBà�%�<[Ù�+,���
� ã�#&� 7>Ø�Ù"���&Ü ÙS��'27����2+6Ù�!27>%(����+-ã�æ«%|'*�>�2����Ø�� <"�"+6å4+,Ø��/�D%¸+-�À�"!2+6Ù�Ø2<D�*å4%tÙ"Ù(î

áS!2%	ò¯<D+,'·+,Ù$� � ��å@�D+-à�%�� <D%(�ñ��ã�<"%tÙ�%t� <[å[! � ��'·'2%�à�%()-��Ø27>%��T�(îSáS!2%Æ�TC�7�éZ%�<$� ã
��å���'*%�7>+6å8=�<D+6'2Ù�!���Ù��zC27>ØZ%('
Ù"+-ðTù�ãM��)6'Â+,�ñ�"!2%À),��Ùz��ä�%t� <�ë ��ì í�î � Ù��¾+,=�C2<D%�öÀ'*%�Ø2+6å@�[Ù�0
�"!2%Âç"å�C�Ù��"��7>%(<�é���Ù�%tê���ã«ÙDå4+,%��T�"+6Ùz�[Ù�09æ�!2�¼��<"%�� ãa�"%(�	��),Ù"�À��Ø2Ø2),+,å(�/�D+-����æ�<D+o�D%�<[Ù�0�'*<D+-à�%
ò¯<"+6';'*%(à�%�),��ØZ%�<[ÙS�D��Ø2<D�*'*C�å4%��D� ��=�+,é2)-%�Ù���)-C*�D+-����Ù(0�%�à�%��¼æ�!2%(�¼�"!�%�Ù"��),C*�"+,����Ù�� <D%��2���
+,'*%t� )�02ãM<D��7 ��å4��7>Ø2C*�"%(<�Ù"ä*Ùz�D%�78Ù�ØZ%�<[Ù�ØZ%(å4�"+,à�%�îÄ:¼�TÙz��å�C2<D<"%(����ØÄô/Ø¼C�Ù"%�<[Ù¬��<"%|ØZ%���Ø2),%
Ù�!���<"+,�2= ��),%(Ù��ÄÙ"��7>%4�D+-7>%tÙS�"!2%tÙ�%�ØÄ%(��Ø2),%�� <D%¸Ø2C2<[Ù�C�+-�2=8����é2),%�å���C�Ù"%(ÙS),+-â�%�� �2���cäT7>��C�Ù
'*�*å4C27>%��T�B'*+,Ù��"<D+,é2C*�"+,���&0�é2C*�$7>��<D%¼� ãa�"%(� �"!�%�ä � <D%�Ù�+,7>Ø2),äó�D<"äc+,�2=ñ�"�õå4+,<Då�C27�à�%��T�
å4��Øcäc<D+-=�!��t0k� ��' <[� <D%�),äõ��<"%B�D!2%�ä�+,���D%�<[��å4�"+,�2=ñæ�+o�D! �"!�%�Ù�ä*Ù��"%(7>Ù(Ü«'2%�à�%()-��ØÄ%(<DÙ(î�Ûmô/Ø
'*�c%(Ù��2����!��1à�%¯�D!2%�'*<D+-àc+,�2=�ãM��<[å4%¸�"!Ä�/��+,���D%�<[��å4�"+,à�%¸C�Ù"%�<[ÙSØ2<"�/àc+6'*%|� ��'��"!�%�<D%4ãM��<D%|!���Ù
ãM�cå�C�Ù"%('$���BÙ���)-C2�"+,����Ùm�D!��/�¬��<"%¯+-�T�D%�<D%(Ù��"+,�2=>Ø2<"+,78� <D+-),ä8ãM<D��7ø��<D%(Ù"%(��<Då[!ÀØÄ%(<DÙ"ØÄ%tå@�D+-à�%�î

áS!2%�'*+��8å�C2)-�zä�æ�+-�"!	�"!2+6Ù|Ø���<D��)-),%�)k'2%�à�%()-��Ø27>%��T��+6Ù¸�2� �|�D!��/��+-��+6Ù|æm��Ùz�D%4ãMC2)�0�é2C*�
�"!�� �(0cæ�+o�D!2��C2���"!�%�ØÄô Ø�å4��7>7�C2�2+-�zä9Ü Ù«+,�2Ø2C*�t0��D!2%|ò¯<"+6'8æ�+,)-)Z7>��Ù��«),+-â�%�),ä�éZ%¯é2C2+,)o�S+-�À�
æm�1äÀ+-��å���7>Ø�� �"+,é2)-%�� ��'$�2���*ù�+,��å�)-C�Ù"+,à�%|� ã�78� �cä$� ã�ØÄô Ø³Ü Ù¬Ùz�D<"���2=8ØÄ��+-�T�[Ù��ZÙ�%t� <[å[!$����'
Ùz�D��<[� =�%�ÙDå���),��é2+-),+-�zä�0�'*%tå4%(���D<D��)-+,?(� �"+,���³0 ���2���cäc7>+o�zä�� ��'>ØÄÙ�%(C�'*���cäc7>+o�zä�0�� �Ä'�'2%��2+6� )Ä� ã
Ù�%(<"àc+6å4%¸Ø2<D%�à�%(�T�"+,���³î

ßq�ñ�"!2%$<D%(Ù���� ã��D!2+6Ù�ØÄ� ØZ%�<t0eæm% ��<[Ù���'*+6Ù"å�C�ÙDÙ��D!2%$å[!Ä� <"�"%�<[Ù���ã��"!2%À�zæm�Æ'*+-3Z%(<"%(�T�
å4��7>7�C2�2+-�"+,%(Ù(î2èÆ%�+-�T�"<D�*'*C�å�%¸�"!2<D%�%¸ãh��)-)6��å�+-%tÙm�"!�� �¬78�1ä�!��1à�%¸â�%�Ø*���D!2%�å4��7>7�C2�2+-�"+,%(Ù
Ù�%(Ø�� <[�/�D%�îZèÆ%��"!�%��Â'*%(ÙDå4<D+-éZ%�å���7>7>���ÆØ2<"��é2),%�78Ù¯éÄ%(+-�2=B�/�"�D��å[â�%(';éTäB�D!2%��zæ«�Bå4��7�ù
7�C2�2+-�"+,%(Ù�����'�å���7>Ø�� <D%«Ù"��),C*�D+-����Ù³ãM<D��7 %t��å[!�å(� 7>Ø³0/� �Ä'�'*+6Ù"å�C�ÙDÙeØ�<"��é2)-%(78Ù³�D!��/��Ù�%(%�7
�"��éZ%��D<"C�)-ä8'*+6Ù �z��+-�T�tî�è	%¯å�����å�)-CÄ'*%¬æ�+-�"!���å���)-)��"����å@�D+-���8ãM��<��"!2%¯ØÄô/Ø�å���7>7�C��2+o�zä��D�
%4ð2� 7>+,�2%¯�"!2%�ò¯<D+,'$�2%(%('2Ù�����'Bå4����Ù�+6'*%(<«ãMC2�"C2<D%|<"%tÙ�%t� <[å[!�Ø2<D��é�)-%(7>Ùm+,�$�"!�� �¬å4���T�D%4ðc�(î



� � Ñ�Ö�Ó��

����� 	�

����������

�����������

×«C�äTäT�¬'*% ���2%tÙ&�D!2%�ò¯<"+6'���Ù¯ç"���zäcØZ%S� ã�Ø���<D��)-),%�)c� �Ä'�'*+6Ùz�D<"+,é2C*�D%('�Ù�ä*Ù��"%(7 �"!�� ��%(��� é�)-%tÙ
�"!2%8Ù"!�� <D+-��=�09Ù�%()-%tå@�"+,���&0³� ��'Æ� =�=�<"%(=�� �"+,���¼� ã«<"%tÙ���C2<Då�%(Ù¯'*+6Ùz�D<"+,é2C*�D%('	��å4<D��ÙDÙ�7�C2)-�"+,Ø2)-%
��'*7>+,�2+,Ù��"<[�/�D+-à�%�'*��78��+-��Ù�é���Ù"%('Â���Â�"!2%(+-< �M<D%(Ù"��C2<[å4%tÙ �¸�1à/��+-)6� é2+,),+o�zä�0&å���Ø�� é2+,),+o�zä�0³ØÄ%(<�ù
ãM��<D7>����å4%�0�å���Ù��(0c� ��'8CÄÙ�%(<DÙ(Ü �TC���)-+-�zäTù���ãaù­Ù"%�<Dàc+,å�%�<"%!��C�+-<D%�7>%��T�[Ù"ê�ë ÷/í­î�áS!�%¸ò¯<D+,'�+,Ù�ç"'*+6Ù�ù
�"+,�2=�C2+6Ù"!2%('�ãM<"��7 å4���Tà�%��T�"+,���Ä� )�'*+,Ù��"<D+,é2C*�"%t'�å���7>Ø2C*�D+-�2=Bécä¼+-�DÙ¯ãM�*å4C�Ù¯���Æ)6� <D=�%�ù­ÙDå���)-%
<"%tÙ���C2<Då�%�Ù"!�� <D+-��=�0Z+-�2���/à1� �"+,à�%>� Ø2Ø�)-+6å�� �"+,����Ù(0Z����';+,�ÆÙ"��7>%>å���Ù�%tÙ�0Z!2+,=�!�ØZ%�<"ãM��<D78� ��å�%
��<D+-%(���[�/�D+-����êÀë ô "1í�î

���#� �%$&�('��)$&*+��

�,�������

áS!2%�ò¯<"+6'B� +,78ÙS�"�8éZ%�Ù�%()oãaùqå4��� ��=�C2+-��=�02Ù"%�)-ãaùQ�DC2�2+,�2=�0�����'BÙ�%()oãaù­!2%t� ),+-�2=Ä02Ù�+,7>+-)6� <��"�>�"!�%
=�����),Ù³+-����C*�"���2��7>+6åkå4��7>Ø2C*�"+,�2=�ë ô/í�î(ß­�¾� +,78Ù³�D��ãMC2) ��),)��D!2%�àc+6Ù�+,���|��ãZú«��<Dé��/�D��Ü Ù³:¼C2)-�"+6å�Ù
ëoötì/í���),+-â�%���C*�D+-),+-�zäBå���7>Ø����Tä�0Ä�878��Ù"Ù"+-à�%�<D%(Ù"��C2<[å4%¸�D��æ�!2+6å[!��8C�Ù"%�<�=�+,à�%(Ù¬!2+6Ù¬��<�!2%�<
å4��7>Ø2C2�D�/�D+-����� )���<�Ùz�D��<[� =�%¯�2%(%('2Ù(î�áS!2%�ò¯<D+,'�Ü ÙS=��T� )�+6Ùm�"�>C*�D+-),+-?(%¸�"!2%�Ù"!���<"%t'ÀÙ��"��<D��=�%
� ��'$å4ä*å4),%(ÙmãM<D��7ø�"!2%|7>+6'2'*),% J/I9` %t'*=�%tÙm� ã¾�"!2%|ßq�T�"%(<"��%4�(î

���.- /0�213��*4�5�������!��$&13�

ò¯<"+6'2Ù¯!2+6Ùz�D��<D+,��)-),ä¼� <D��Ù"%���C*�|��ã«����%�%(';�"�$ØÄ%(<�ãM��<"7´78��Ù"Ù"+-à�%�å���7>Ø2C*�[�/�"+,���&î � 78� �*ù
+oãM%tÙz�[�/�"+,����� ã�Ù"!�� <D%(';å���7>Ø2C*�[�/�D+-���³0�ú«����'*��<���å(å4%(Ø*�DÙ�å4��7>Ø2+,),%(' �z��é�Ù�0�ÙDå[!2%('2C2)-%tÙ¬����'
<"C2�ÄÙ��"!�%�7 ���8<D%�7>���"%�+6'*),%¬78��å[!2+,�2%tÙ¬ë �Tô1í­î�ûkð*%�7>Ø2),+oãMäc+,�2=�+-�DÙ�ãM�cå�C�Ù«����å4��7>Ø2C*�D� �"+,���³0
+o�8+6Ù"Ù"C2%(Ù>ü�ÛSúmÙ�é���å[âÂ�D�Æ�D!2% �z��é���<D+-=�+-�Ä�/�"��<(Ü Ù�78��å[!2+-��%�ãM��<>'��/�D��î � ��%4ð2� 7>Ø2),%$� ã
å4��7>Ø2C2�D�/�D+-����� )Ä7>+,'2'2)-%(æm��<"%�+6Ù«ò¯),��é2CÄÙ¬ë ô ì/í�� +-��ç"7�%��D� ù­ÙDå[!2%('2C2)-%tÙ"ê �z��é�Ù���7����2=�ò¯<D+,'2Ù
)-+,â�%�ú«����'2��<�� ��'�Ù�!�+-Ø�Ù�!���Ù���'2� �D�¯éZ%4�zæm%�%����"!2%(7ÝC�Ù"+-��=|ò¯<D+6' ��á�Û�01��� ��á�ÛÆæ�<D��Ø2ØZ%�<tî
:;� �2+-ãM%(Ù��D� �"+,����ÙS��ã76¯�/�[�8ò¯<"+6'2ÙS+,��å4),C�'*%¸�D!2%�ûkC2<D��ØZ%(���%6¯�/�[�8ò¯<"+6'�Ø�<"� �z%(å@��ë ô98 í�î

áS!2%�ò¯<"+6' å4��7>7�C2�2+-�zäó+6Ù�å�C2<"<D%��T�D)-ä�� C*�D!2��<D+-��=Â�
èÆ%(é 5c%�<Dàc+,å�%(Ù�ù���<"+,%��T�"%t' � Ûkß
å�� ),),%('�Ú�ØZ%��Àò¯<D+,'À5c%�<Dàc+,å�%(Ù � <Då[!�+o�D%(å@�DC2<D%���Ú¸ò|5 � ��ë ô �Ä0"ô;:/í�îTáS!2%¬�2%�ðc�«=�%(�2%�<[�/�D+-���>� ã
ò¯)-��é2C�ÙS+6Ù�+-�T�D%���'*%t'À�"�>éÄ%��><D%4ãM%(<"%(��å4%¯+,7�Ø�)-%(���[�/�D+-���$��ã&�D!2+,Ù � Ûkß@î

< =>�7=

-?��� 	�

�������)@A�(@A�

B��2+,�T�"%��T�D+-����� ),)-ä�015*!2+-<Dâcä¯'2%(ÙDå4<D+-éZ%(ÙeØÄô/Ø�7�C�å[!|),+-â�%«�¯ò¯<"+6' �Zç"Û�%�%(<�ù��"��ù�ØZ%�%(<�+,Ùe�¬å�),��Ù"Ù&� ã
� Ø2Ø2),+6å��/�D+-����Ù��D!��/�«�D��â�%¬��'*à/� �T�D��=�%�� ã³<D%(Ù"��C�<Då�%(Ù3C Ùz�D��<[� =�%�0�å4ä*å�)-%tÙ�0Tå4���T�D%��T�(0�!TC�7>���
Ø2<"%tÙ�%(��å4%%C �1à/� +,),��é2),%;�/���D!2%�%t'*=�%tÙ8� ã¸�"!�%�ßq�T�"%(<"�2%��Dê·ë-ö(Þ í�îm5T�"��+,å(� O4K8J�D,] � 39%�<À�
7���<"%�<D%(Ù��"<D+,å4�"+,à�%>'*%�����+o�D+-���ÆãM�*å�C�Ù�+,�2=B���	'*%(å�%��T�"<[� ),+,?�%('	� �Ä';�2���*ù�!�+-%(<D��<Då[!2+6å���)e���c'2%
��<D=�� ��+-?t�/�"+,���Æë : � í­î

Û«ô/Ø&Ü Ù�ãM�*å4C�Ù$��� '*%(å�%��T�"<[� ),+-?t�/�D+-���³0«+,��Ù��D��é2+-),+-�zä�0�� ��'·ãh� C2)-�$�"��),%�<[� �Äå4%�%�ð*%�7>Ø2),+oãMä
� <D%(��Ù��"!�� ��%(ÙDÙ�%(�T�"+6� ),)-ä�!��1à�%�éZ%�%(����7>+-���D%('>ãM<D��7ï%�7>%�<D=�+,�2=�ò¯<D+,'8Ù��D����'2��<D'2Ù(0�é�C*�«æ�+,)-)
éÄ%tå4��7>%|7>��<D%¸Ù�+,=��2+ �Äå(� �T����Ùm�"!�%�Ù�ä*Ù��"%�7ø=�<D�/æ�Ù�î



-?�#� �%$&�('��)$&* @A�(@

áS!2%�=���� )e� ã�ØZô/Ø;+6Ù��D���[� â�%���'*à/�����[� =�%�� ã��D!2%�+6'*),%�å�äcå�)-%tÙ�����';Ù��"��<D��=�%���ã��"!2%�%('*=�%
� ã��"!�%¬ßq�T�"%(<"�2%��(0T%439%(å4�"+,à�%�),ä�C*�"+,)-+,?�+,�2=�+o�[Ù�çD'2� <Dâ�78� ���"%(<Dê�ëoötÞ/í­î�áS!2+6Ù��/à�%�<[� <[å[!2+,�2=�=�����)
+-�T�"<D�*'*C�å�%(Ù�+6ÙDÙ�C2%tÙ|+,��å4),C�'*+,�2=Æ'2%(å4%(�T�"<[� ),+-?t�/�"+,���&0&� �2���cäT7>+-�zäÆ����'ÂØ�Ù"%�C�'*���cäT7>+-�zä�0e<"%�ù
'*C2��'2���T�¬Ùz�D��<[� =�%�0*Ù�%t� <[å[!³0c)-�*å���)-+-�zä�02����'$� C*�D!2%��T�"+6å�� �"+,���³î

-?�.- /0�213��*4�5�������!��$&13�

Ú�Ü ü�%(+-),),äZÜ Ù>ØÄô Ø Ù"+-�"%ñë � � í¬'*+,àc+,'2%(Ù8ØÄô Ø�Ù"ä*Ùz�D%�78Ù>+,���D�ñ�2+,�2%4�D%�%�� å(�/�"%(=���<"+,%(Ù(0eØ�<"+,78� <"ù
+-),ä;� 39%�<D+,�2= �Ä)-%>Ù�!Ä� <D+-�2= � Ot]�WT]-N ò¯�TC2�"%�),)6�	ë ô ÷ í�0��|���9� � ë ì � í �@0³'*+6Ùz�D<"+,é2C*�D%('	å4��7�Ø�C*�D� ù
�"+,��� � O(]�WT]-N '*+,Ù��"<D+,é2C*�"%t'�î �2%4�¸ëoö�"tí �@0c� ��'8���2���cäc7>+o�zä � Ot]�W�]-N ��<"%(%��2%��¯ë-ötô1í­0�Û�C2é2),+-CÄÙ¬ë � � í �@î
5c%4�D+���!2��7>%�+,Ù�� �2���"!2%(<�ØÄô Ø;� Ø2Ø2),+6å��/�D+-���³0���)o�D!2��C2=�!$�"!2%>ò¯<"+6'¼å4��7�7�C2�2+-�zäÀå�����Ù"+,'2%�<[Ù
+o�����2%¸� ã¾�"!2%(+-<[Ù���ÙSæm%�),)kë :2ö4í­î

Ûk<D��7>+-�Ä� �T��<D%(Ù"%(��<Då[!
+,��Ù��D����å4%tÙ���ã�ØÄô Øó+,��å4),C�'*%Æú«!���<['�0�Û���Ù��"<Dä�0�� ��'�áe��ØÄ%tÙz�D<"ä
ë �T÷20 :�ì20 : � í­î �¾+,)-%¯Ù�ä*Ù��"%�78Ù«é2C2+,)o�����8�"!2%tÙ�%¯+,��å4),C�'*%|ú ��5�0cÛ � 5*á¸0*� ��'$Ú¯å4%(����Ù��"��<D%�ë-ö �Ä0
ö(÷20"ì "tí­î �e+,),%¯Ù"ä*Ùz�D%�78Ù�0T!2�/æm%�à�%�<t0�� <D%¬��� ��� Ø2Ø2),+6å��/�D+-����Ùm� ��'�0cæ�!2+,),%¯��à1��<"+,%4�zä>��ã³ãM��<D78Ù
� ã�Ùz�D��<[� =�%�!��1à�%¸éZ%�%(�$é�C2+-)-�(02�"!2%(<"%¸%4ð*+6Ùz�[Ù��2�8'*<D+-àc+,�2=8� Ø2Ø�)-+6å�� �"+,���$+-�$�"!�+,Ù�Ù"Ø���å4%�î

� �
	�Ñ��
����������Õ�Ö�� ���
	��¾Ð��������������¬Ð Ð�	��! ÆÒ#"�"ÝÔ�Ï¬ÖzÐ*Ö�� �
$ ���%��Ñ��¾Ð&�

áS!2+,Ù«Ø���ØÄ%(<«� <D=�C�%(Ù��D!��/�«�"!2%�ØÄô/ØÀ� ��'�ò¯<D+,'�å4��7>7�C2�2+-�"+,%(Ùm� <D%�ç���� �"C2<[� )6ê¸Ø���<��D�2%�<[Ùk+,�
<"%tÙ�%t� <[å[!³î*áS!2%¯ãM��),)-�/æ�+,�2=8� <D%¯Ù"��7>%¸��é �z%(å@�D+-����Ù�� �Ä'À<D%(Ù"ØZ����Ù"%(Ù«�"���D!2+,Ù¬å4)6� +,7$î

' ��� (*) 

� ����+ 
31
�,+ �('�-
��$/.7'���0 � ��1 ������� �21?� �!��0 � ����� �
�43 � ���51 � *4� $50
�!
3$&��� ��16-���- �71?������0 � �98

ú«���cà�%(���D+-����� )�æ�+,ÙD'*��7ïØZ��Ù"+o�[Ù�çz�D!2%�ò¯<D+,'>+6Ù�ãM��<«å���7>Ø2C*�[�/�D+-����� )2Ø�<"��é2)-%(78Ù"ê|����'ñç�ØZô/Ø
+,Ùk��éÄ��C*� ��),%�Ù�!���<"+,�2=Äî ê¯A�+6Ùz�D��<D+,å(� ),)-ä�0 ò¯<"+6'2Ù�!��1à�%«=�<"�/æ�����C*�k��ã��D!2%�å4��7�Ø�C*�D� �"+,������)-),äTù
éÄ��C2��'�Ù�C2ØZ%�<[å4��7>Ø2C*�"%(<DÙ>����'ó),�*å���)méÄ�/�Då[! å4��7>Ø2C*�D� �"+,����Ù�ä*Ù��"%�78Ù>),+-â�%¼ú«����'*��<(î � Ù
�"!2%tÙ�%B),�cå(� ),+-?(%('õÙ�ä*Ù��"%�78Ù>!��1à�%�éZ%(å���7>%B)-+,�2â�%t'
�D�Â���2%B� �2���"!2%(<>+-�õ�"!2%�ò¯<D+6'�0�!�� �*ù
'*)-+,�2=¸'2�/�[�¬!Ä��Ù¾éÄ%tå4��7�%S��7�C�å[!�)6� <D=�%(<eØ�<"��é2)-%(7Bî/5*��7>%Sò¯<D+6'cù­å����2��%(å@�D%('|+,��Ù��"<DC27>%��T�DÙ
� Ot]�W�]-N Ù"ØÄ%tå4+6� ),+-?(%('$�"%()-%tÙ"å���ØZ%(Ù��SãM�*å4CÄÙ�Ø2C2<D%�),äB���;'2� �D�8Ø�<"�*'*C�å4�"+,���¼ãM��<¬���"!2%(<DÙ��"��C�Ù"%�î
5c+-7>+,),��<"),ä�0¾ØÄô Øó+6Ù�7>�/àc+,�2=;+,�
�"!�%$å���7>Ø2C*�[�/�"+,����'*+,<"%tå@�"+,���óæ�+o�D!ó%439��<"�DÙ�+,�õ'*%tÙ�âT�"��Ø
å4��),)6� éZ��<[�/�"+,���	ë ì�ö4í&����'���%4�zæm��<Dâ�å4��7>Ø2C2�D�/�D+-���	ë :1í­î

�2��<D78� ),)-äBÙ��D�/�D%(' ç"��ØZ%��¼Ø2<D��é�)-%(7>ÙDê8Ø���ØÄ%(<DÙ¬ãM<D��7 %(��å[!Æå�� 7>Ø;%�ð*!2+-é�+o�¸��Ù��"<D+-âc+,�2=
Ù�+,7>+-)6� <D+o�zä�+-���"!2%(+-<�ãM�cå�C�Ù«���>ãM��<D78�/�D+-���³0 C*�D+-),+-?t�/�D+-���³0�Ù"%(å�C2<"+-�zä�0T� ��'>78��+-�T�"%(��� �Äå4%�ë-ö � 0
� :*0 ��Þ/í­î&ú«���*ãM%(<"%(��å4%>Ø2<D�*å4%(%('*+,�2=�Ù¯%tå[!2���D!2+6Ù¸�"<D%���'³î&5c%(å4�"+,��� :�Ù"C27>78� <D+-?(%(Ù|��<"%t��Ù�� ã
��å@�D+-à�%¸�/à�%�<D)6� Ø³î



' �#� (9	�

��'�����

���!��+!

1
�,+;�2'�-
� $ .7'���0 �������>��� 0 ��'���� � ��

�,��� + 

� ����+;���3� �5�
� -

 1?�!�,+ �(' ��$ - $ '�$�� 1 � .7�(13�������3��
 �	�(�(��'��4.7��'�� � 1 �(1
�
�
��� � � ���3��� 0 $?�
�5' �� �2+2�
� �3��0 �213� ��

��� ��

� �2- ��+;����+ ��$&'��3����$ 1
� . � *��
13�
��0 �51 �!�('�',1
�
�43 � ���51 �;� 8

ü�%(Ù"%(��<Då[!2%(<DÙ«ãh��7�+,),+,��<�æ�+o�D!¼éÄ���"!���<"%t��ÙSå4)6� +,7 �"!�� ���"!2%��zæ«�8æ�+,)-)eé2),%���'¼��ÙS�"!2%(äÀ78� ù
�"C2<D%�0�%�à�%(�8ØÄ%(<"!Ä� Ø�Ùk�"�|�D!2%�ØZ��+,���m� ã³�|7>%�<D=�+,�2=|��ãZ�D!2%��zæm�|<D%(Ù"%(� <[å[!>å4��7>7�C2�2+-�"+,%(Ù¬ë � 0
ô�ô*0 :98/í­î�ü�%�=T� <['*),%(ÙDÙ¬��ã��"!�%8à�%�<[��å�+o�zäB��ã��"!�+,Ù¯ãM��<"%tå���Ù��(09+-��+-�Ä'*+,å(�/�D%(Ù¯�"!Ä�/�|<"%tÙ�%t� <[å[!2%�<[Ù
Ù�%(%¯=��c�c'À+6'*%(��ÙS+-�B%(��å[!$å���7>7�C��2+o�zä��"!�� �¬å�� �BÙ"��),à�%|å4��7�7>���ÀØ2<D��é�)-%(7>Ù(î

áS!2+,Ùmãh��)-)6��å�ä�+6Ù�� Ø2Ø�)-+6å�� �"+,���B'*%�ØZ%���'2%��T�(î95c��7>%|� Ø2Ø�)-+6å�� �"+,����Ù � O(]�WT]-N 7>+,)-+-�D��<"ä�7>+6Ùzù
Ù�+,)-%8å(� )6å4C2)6�/�D+-���Æ��<¸�"� �[� ),)-äÆ� �2���Täc7>��CÄÙ �Ä)-%8Ù"!�� <D+-��= ��+-7>ØZ��Ù"%8Ù�ØZ%(å�+,��)�<"%!��C�+-<D%�7>%��T�[Ù
ãM��<���ÙDÙ"��<"�"%(' �M��� �¬� ),æS�1äcÙ«�D%(å[!2�2+6å���) �«<D%(��Ù�����Ù�î*×mC*�¬%(à�%(�À+,�$�"!2%tÙ�%�Ù"+o�DC��/�D+-����Ù(02�>=�%��2ù
%�<[� )³�1æS� <D%��2%tÙ"Ù«� ã¾�"%tå[!2�2+6å�� )³��Ø2Ø2<D����å[!2%(Ù��D��â�%��Bécä8�D!2%|� �D!2%�<�å���7>7�C2��+o�zäÀ7>�1ä�!2%�),Ø
Ù���)-à�%Àç"Ø2!cäcÙ"+6å�� ),),ä�Ø2<D+-à/�/�D%(ê�Ø2<D��é2),%�78Ù(î

' �.- ( ������� -
� $��!��+9��� �
$ 1
$2� 
3�	� � �!
3���7���?�4.7��'���� 1 ��$ ��� 1 13���
�('�� $ ��� �!
 0 ���2���
� �2� . ��+;���
�!� ��

� 1 

���&���!$�� � ��� �5�('��A$ ��� �
$&13�&�7@A�(@
���5���5��� + 
 ���)�('�'+�&. $ � �)��

���!�7���?�4.7��'���� 12�98

Û«ô/Ø <D%(Ù"%(��<Då[!õ+,Ù�à�%�<Dä#"Ä%4ð*+-é�)-% �k���2%�à�%�<[Ù"+-����å(� � ��é�Ù"��),%4�D%B�"!2%�Ø2<"%(àc+-��C�Ù8� ��' ��%�æ
� ),=���<D+-�"!278Ù|å����ÆéZ%�'*%(à�%�),��ØZ%('	æ�+-�"!2��C*��å4���*ãM��<D7>+-��=À�D�;� �cä�Ù��D����'2� <['�î�è +-�"!2+,�Â�"!�%
%�7>%�<D=�+,�2=8ò¯<"+6'BÙz�[� ��'2��<D'�Ù�0c!2�/æm%�à�%�<t0��D!2%�<D%¸+,Ù�<"�c��7 ãM��<$"�%�ðc+,é2),%¸<"%tÙ�%t� <[å[!��"�c�Äî

ò¯<"+6'�<D%(Ù"%(��<Då[!2%(<DÙ�<"%tå4��=��2+,?�%¬�"!2%¸�2%(%('8ãM��<m�"%(Ù���ù­éZ%('2Ù���ÙmÙ��D��=�+,�2=�=�<D��C2��'�ÙkãM��<m��%�æ
� Ø2Ø2),+6å��/�D+-����Ù�� �Ä'�Ø2<D� �D�*å4��)6ÙSë :�ô1í­î á&<[��'2+o�D+-����� )2ò¯<D+,'>Ù"%4���D+-��=�Ù�!��1à�%«éZ%�%(��+,�>C2�2+,à�%(<DÙ"+o�zä
Ù�%����"+,�2=TÙ�æ�!2%(<"%¯Ù�C�Ø2ØÄ��<��SÙz�[�/3¼+6Ù�����!�� �Ä'8�"���"%tÙz��� ��'�'*%�Ø2),�/ä>�2%�æ·Ù"� ãa�zæS� <D%�C2Ø9'2� �"%(Ù
ë ì � í­îÄ:¼��<"%(�/à�%�<t0���Ù�%�àc+6'*%��Äå4%(';éTä$�D!2%�78� �cäÀ�"�c��),âc+o�[Ù�����';å�C�Ùz�D��7 ò¯<D+,'¼+,7>Ø2),%�7>%��*ù
�D�/�D+-����Ù¬ë ô ì�0�ì;8 í�0Tò¯<"+6'>C�Ù"%�<[Ùk� <D%�æ�+-),),+-�2=��"����'2��Ø*�«'2+o39%�<D%��T�k�D%(å[!2�2��)-��=�+,%(Ù¾�D��=�%��k�"!2%(+-<
æ«��<"â�'*���2%�î

ß­��Ù�%(%�78Ù��Ä�/�"C�<D��)kãM��<�ØÄô/Øó<"%tÙ�%t� <[å[!2%�<[Ù��"��'*%(à�%()-��Ø
� ),=���<D+-�"!278Ù|%(+o�D!2%�<�+-�Ä'*%�ØZ%��*ù
'*%��T�"),ä���<|æ�+o�D!2+,�óò¯<"+6'Æ�"%(Ù���ù­éZ%('2Ù(0e����';�D!2%�� ç"Ø2C2é2),+6Ù�!�ê$�D!2%�+,<�Ø2<D� �D� �zäcØZ%(Ù¸æ�+-�"!2+,�ñ�
ò¯<"+6'ÂÙ�%����"+,�2=Äî �2��<�%4ð2� 7>Ø2),%�0&5*äcÙ��"%(78Ù|<"%tÙ�%t� <[å[!2%�<[Ù¯å4��C�),'	é2C2+,)6'	�"�;�$Ø�� <"�"+6å4C�),��<���Ù�ù
ØÄ%tå@��� ãe�"!2%�Ú¸ò|5 � 0*éZ%���å[!278��<"â8�D!2%�+,<�Ù"��),C*�"+,���À�"���"!�+,Ù � Ûkß@02� �Ä'��D!2%��B<D%�),%(��Ù"%¯+o�¬��Ù
��ãM<D%(Ù"!³02+,7>Ø2<D�/à�%('�+-7>Ø2),%�7>%(���[�/�D+-���³î

% $ 	���Ñ��&Ó � �&Õ 	¬Ï�Ö�Õ � �A=ÆÑ2Ò'& ���
" �

èÆ%�),+6Ùz�¬����'Bå4��7>Ø���<"%¯�D!2%|�zæm�>å���7>7�C��2+o�D+-%tÙ�ÜZ� Ø2Ø�<"�T��å[!2%tÙ��D�8Ø2<D��é2),%�78ÙS+,�BãM��C2<¬å(�/�"ù
%�=���<"+,%(ÙS����'Àå�����å�)-CÄ'*%¸�"!2+6Ù�Ù"%(å@�D+-���Bæ�+o�D!$Ø�<"��é2)-%(78Ùm�"!�� �¬� <D%��2���¬Ù�!Ä� <D%('�î

(���� )3$2� 0 ���!��$&1

á&��ØÄ��)-��=�ä¸ãM��<D78�/�D+-����� �Ä'�ØZ%�%(<k'*+,ÙDå4�/à�%�<Dä|'*%(��),Ù¾æ�+-�"!��"!2%�Ø�<"��é2)-%(7 � ãZ!2�/æó�2�*'*%tÙ �z��+,�
��Ù"ä*Ùz�D%�7Ë����'�),%(��<"��� éZ��C*���"!�%�+,<¾��%�+,=�!céÄ��<DÙ(01� ãa�D%���+-�>� ���/à�%�<D)6�1ä��2%��zæ«��<"â8ë ì�÷ í�î/:¼%(7�ù
éÄ%(<DÙ"!2+,Ø¼Ø2<"���"�*å4��),Ù¬!��1à�%|éZ%�%(�;%4ð*Ø2),��<D%('$+,�;éZ� �"!ÆÙ�%����"+,�2=TÙ�ë ì ��0 � 8/í­î�è !�+-),%�%tÙ�ØZ��C�Ù"+,�2=
�"!2%|� C2�"������7>��C�Ùm+6'*%(��)Q0*7�C�å[!¼ò¯<"+6'�+,�*ãM<[��Ù��"<DC�å@�DC2<D%�+6Ùm!�� <['2å4�*'*%t'À����'�å���C2)6'ÀéÄ%(�2%��2�
ãM<"��7 �"!2%���å@�D+-à�%�ãM��<"78� �"+,���ÀãM��C2��'$+,�BØÄô/Ø$<"%tÙ�%t� <[å[!�Ø2<D� �D� �zäcØZ%(Ù(î



(��#� � ����'���� ������$ 1

ü�%(Ù"��C2<[å4%�'2+,ÙDå4�/à�%�<Dä�'*%4�D%�<D7>+-�2%tÙ|!2�/æþæm% ����' ç"+-�T�"%(<"%tÙz�D+-��=¼+o�D%�78Ù�0 ê¼æ�!2+6å[!ñå����ñ+-�*ù
å4),C�'*%�Ù"%4�[Ù�� ã ��),%(Ù(0Så4��7>Ø2C2�"%�<[Ù(0�Ù�%(<"àc+6å4%tÙ �hå���7>Ø2C*�D%��/Ù��"��<D��=�%¼Ù"%�<DàT+6å4%tÙ �40k��<À'*%�àc+6å4%(Ù
�hÙ"C�å[!���Ù�Ø2<"+,�T�"%(<DÙ���<k�D%�),%(ÙDå4��ØZ%(Ù��@î 6�� �D�|+6Ù���),Ù"��Ù"%(� <[å[!2%t'�æ�+-�"!�+-� �Ä)-%tÙ¬ë-ö � í9� ��'8��å4<D��ÙDÙ
<"%(),� �"+,������)«�DC2Ø2),%(Ù;ë ì�ô/í�îk5c%t� <[å[!ó<D%��TC2+,<"%(7>%��T�DÙ�%4ð*!2+,é2+-�8�"<[��'*%(� 3�Ù>+-��%4ð*Ø2<D%(ÙDÙ"+-à�%��2%tÙ"Ù(0
<"��é2C�Ù��"�2%tÙ"Ù(0k% ��å�+-%(��å4ä�0m����' � C*�D���2��7�ä�î �2��<ÀÙ"��7>%�0«é2C*�À��� �À��)-)¯� Ø2Ø2),+6å��/�D+-����Ù(0k�"!�%
C2é2+.��C�+o�D��C�Ù�!Ä��Ù"!*ù�éÄ��Ù"%('�),�c��âcC2ØBÙ"å[!�%�7>%(ÙS��ã&�"!�%|ØÄô/ØBæm��<D),'À� <D%¸��Ø2Ø2<D��Ø2<D+6�/�"%�î

ü�%(Ù"��C2<[å4%�78� ����=�%(7�%(�T�¸����'	��Ø*�D+-7>+,?(�/�D+-���ÆØ�<"��é2)-%(78Ù|'*%(��)�æ�+o�D!	!��/æ�ç�éZ%(Ù��DêÀ�D�
C*�"+,)-+,?�%¯<D%(Ù"��C2<[å4%tÙk+,�À����%4�zæm��<DâZîTáS!2+6Ùmå(�/�D%�=���<"ä�+-�Äå4),C�'*%(ÙS'2� �D��Ø2),��å4%(7�%(�T�(0*å4��7�Ø�C*�D� ù
�"+,���³0Äãh� +,<"��%(ÙDÙ�0Z� ��'¼å���7>7�C2��+,å(�/�"+,���¼CÄÙ"��=�%�'*%tå4+6Ù�+,���ÄÙ¬Ù"C�å[!;��Ù(0�ç"è !2%�<D%�� A��/æ '*��æm%
'*+,Ù��"<D+,é2C*�"%8'2� �D���17>%4�[��'2� �D���tê�0�ç�è !��$ØZ%�<"ãM��<D78Ù��$å4%(<��[� +,�Æå���7>Ø2C*�[�/�"+,�����(ê�0Sç�è !2+6å[!
)-+,�2â*Ù>'*�Ææm%$C�Ù�%À�"�Æ�"<[� �ÄÙ�7>+-�	�1<D%(å�%�+,à�%�+,�*ãM��<"78�/�D+-���
�tê20�� ��'Ëç"A¬�/æ å�� �õß�Ù"ØÄ%(%('õC2Ø
��å�å�%(ÙDÙ«�"�>ØÄ��Ø2C2)6� < ��),%(Ù��tê�×m���"!Bå4��7>7�C2�2+-�"+,%(ÙS!��1à�%�%�ð*��7>+-�2%t'À'��/�D��<D%�Ø2),+6å��/�D+-���À����'
å���å[!�+-�2=8��)-=���<D+o�D!278Ù��D�>+-��å�<"%t��Ù"%¸ØÄ%(<�ãM��<"78� �Äå4%>ë ì�0�ötô/í�î

5*å[!2%('2C2)-+,�2=B� ��'�!�� �Ä'*)-+,�2=B� ãmå4���T�D%��T�"+,���Æ!���Ù¯éZ%�%��	%4ð2��7�+,�2%t'�+,�ÆéZ� �D!	å���7>7�C2ù
�2+o�D+-%tÙ�îSÛ«ô Ø !���Ù�ãM�cå�C�Ù"%(' ��� éÄ� ��'*æ�+6'c�D! C�Ù"��=�% � O(]�WT]-N ò¯�cC*�D%�),),��Ü Ù�78�/ð*+-7�C27 å4���2ù
�2%(å4�"+,����Ù���æ�+-�"!	Ù���)-C2�"+,����Ù��"!Ä�/�|� <D%�� ãa�D%��Æ<"%tÙ���)-à�%('Bæ�+-�"!Â'*äc��� 7>+6å�Ø2<D��=�<D��7�7>+,�2=�� �
�"!2%>�2�*'*%>),%�à�%()Qî&ò¯<D+6'2Ù¸� <D%���ãa�"%��Âå4%(�T�"%�<D%('Æ� <D��C2�Ä'�ÙDå[!2%('*C�)-+,�2=B� ��'ÆC�Ù"%��D<D��'*+-�"+,������)
Ù"å[!2%t'*C2),+-��=>�"%(å[!��2+ �TC2%tÙ�+,�cà���),àc+-��=�å4��Ù���ãMC2��å4�"+,����Ù�+,7�Ø�)-%(7�%(�T�"%('BécäB��å4%(�T�"<[� )&ÙDå[!2%('*ù
C2)-%(<�� �Ä'���ãa�"%(�8),��å[â
���T5���<kãh� +,<"�2%tÙ"Ù�=�C�� <D%��T�D%�%(Ù�ë "tí­î � =���<D+6å�Ù���)-C*�D+-����Ù�+,��ò¯<"+6'2Ù�!��1à�%
éÄ%(%���å�%��T�"<[� ),+-?(%('$�D!TCÄÙ¬ãh��<��Z'*+6Ùz�D<"+,é2C*�D%('¼%tå4������7>+,å�Ù"å[!�%('*C2),+,�2=�7>%(å[!����2+6Ù�78Ù�78�1äBéZ%
7���<"%|��Ø2Ø2<D��Ø2<D+,� �"%�ãM��<Sãh��C2)o���D��),%�<[� ��å�%�<D%(��Ù�����Ù¸ë : :1í­î

#³����'|é���),����å4+,�2=�� Ù�Ø�)-+-���D+-�2=¯Ù"å[!�%�7>%(Ùe+-��éZ� �"!>å4��7>7�C2�2+-�"+,%(Ù�� ���"%(7>Ø*���"�¯<"%t'*C�å4%«�"!�%
)-�T��'�� ã³�¸Ø���<��D+,å�C2),��< ��),%�0�)-+,�2â90���<�å4��7�Ø�C*�D� �"+,���8écä�é2<D%(��âc+-�2=|)6� <D=�%(<�é2),��é�Ù�+,�T�"��78���Tä
Ù�78� ),),%�<�'*+6Ùz�D<"+,é2C*�D%('B�/�D��78Ù(î

Û���Ø2C2)6� <eØÄô/Ø ��),%SÙ"!���<"+,�2=¬Ø�<"��=�<[� 78Ù&��<"%«�"<D+-àc+6� )��"� �z��+,�³01C�Ù"%�0 ����'�),%(�1à�%�0tæ�+o�D!������90
��� �90�� ��'������������Æ��Ù��"!�%�+,<�Ø2<D+,7>� �"+,à�%À��ØZ%�<[�/�"+,���ÄÙ�î�ò¯<"+6'
CÄÙ�%(<DÙ �hÙDå4+,%��T�"+6Ù��DÙ���å����2�2���
C�Ù�%¸Ù"��7>%�Ù"+-7>Ø2),%¯ØÄô/Ø$Ù���)-C*�D+-����Ù(0�78� +,�2),ä>éÄ%tå�� CÄÙ�%¯æ�!��/�m�"!�%�ä�� <D%��D<"äc+,�2=��D��'*� � Ot]�WT]-N
'*+,Ù��"<D+,é2C*�"%t'�å��c'2%�+,��Ùz�D<"C�7�%(�T�D�/�D+-��� �¬+,Ù¯å4��7�Ø�)-%�ð9î9áS!2%�),��å[âÀ��ãk�"�c��),Ù¬ãM��<¸� Ø2Ø�)-+6å�� �"+,���
'*%�à�%�),��ØZ%�<[Ù �h����'B�"!�%�å4��7�Ø�)-%�ðc+-�zä$� ã��"!2%�%4ð*+6Ùz�D+-�2=��"�c��)6Ù ��+,Ù¯� )6Ù�����7>� �z��<¬Ù��"C�7�é2),+-��=
é2)-�*å[â�ë ��Þ í�î

(��.- � $ -
��1�� ��� ��
 )3�(��'�� ���

Û�� <"�"+6� )�� ��'B��<"é2+-�"<[� <Dä>ãh� +,),C2<"%|7�C�Ù���éÄ%���'2'*<D%(ÙDÙ�%t'�+,�¼� �cä�<D%(��)-+6Ùz�D+,å¸'*+6Ù��"<D+-é2C2�"%('B��%4��ù
æ«��<"â9î³:¼�TÙz��ØZô/Ø
Ù"äcÙ��"%(78Ù|Ø2C2�T�����ñ=�C���<"%(���D%�%(+-�2=¼��å�å4%tÙ"Ù"+,é2+-),+-�zä;écä	��å�å4%(Ø*�"+,�2=¼),��ÙDÙ�ä
Ùz�D��<[� =�%À+-�õ�"!�%�+,<87��*'*%()|ëoö1ô*0"ô�÷/í­î¾ß­ã¯�"!�%$+6'*%t��Ù�ãM<"��7 ØÄô/Ø Ù��"��<[� =�%À��<"%À=���+,�2=Æ�"�ÂéZ%
Ù�C�å(å4%tÙ"Ù�ãMC2),)-ä	� Ø2Ø2),+,%('��"�B�"!�%Àò¯<"+6'�0�ØÄô ØÂ<"%tÙ�%t� <[å[!2%�<[Ù¬��%�%('Æ�D�;å4���ÄÙ�+6'*%�<|<D%�àc+6Ù�+,�2=$�"!�%
å4��7>7>����)-�TÙ"Ùe7>�*'*%�)�î/áS!2%�ä���),Ù"��Ù"!2��C�),'�å4���ÄÙ�+6'*%�<e�"!�%m��<D'2%�<"ù���ãaù�78� =��2+-�"C�'*%�� ãÄÙ��"��<D��=�%
Ù���7�%¯ò¯<"+6'>%4ð*ØZ%�<D+-7>%��T�[Ùkæ�+,)-)ZØ2<D�c'2C�å4% ��Ù"��7>%�� <D%�%4ð*ØZ%(å4�"%('��D��Ø2<D�*'*C�å�%����>�D!2%���<['*%(<
� ã«!Ä� )-ãS�ÀØÄ%��D��éTäT�D%8ØÄ%(<|7����T�"! ë ��"tí­0³� éZ��C*�¸�"!�%>å�C2<D<"%(����å(� Ø���å4+-�zä¼� ã �|���9� � î�áS!2+,Ù
'2�/�[�20*!2�/æm%�à�%�<t0cå(� �2��� ��éÄ%|),��ÙDÙ"ä�î

á&<[��'*+-�"+,���Ä� )�'*+6Ù��"<D+-é2C2�"%('�Ù�ä*Ù��"%�78Ù&�"%tå[!2�2+.��C�%(Ù�ãM��<e'*%t� ),+-��=�æ�+o�D!�ãh��+-),C2<D%k� ãa�D%���78� â�%
��ÙDÙ�C27>Ø*�D+-����Ù����óå4���2�2%tå@�"+,àc+o�zäñ����'
å4��7>Ø2)-%�ð*+o�zä	�"!Ä�/��78�1ä	�2� �>éZ%À� Ø�Ø2<"��Ø2<D+,� �"%8ãM��<
�"<[��'*+-�"+,������)�ØÄô ØÀÙ"ä*Ùz�D%�78Ùk��<Sò¯<D+,'�Ù�ä*Ù��"%�78Ù(0T��ÙkéZ� �D!�6¯��Ù"æm���2+ O�K«J�D,] ë-ö � í9����'�5*å[!2��Ø*ã



O4K¬J9D-] ë �TÞ/í��2� �D%�+,�;�D!2%�+,<¸<"%tÙ�ØZ%(å4�"+,à�%���ØÄ%(��Ø2<D��é�)-%(7>Ù�Ø���ØÄ%(<DÙ(îZáS!�%�ÙD� 7>%�<D%�Ø�)-+6å�� �"+,���
� ),=���<D+-�"!278Ù¸C�Ù"%('��"�¼+,��å4<D%(��Ù�%8�1à/� +,)6� é2+,)-+-�zä�å(� �Â� )6Ù��¼Ù"%�<Dà�%��"�B%��ÄÙ�C2<D%�å4��<"<D%(å4�"�2%tÙ"Ù¯+,�
�"!2%¸ãh��å4%¸� ã�'2�/�[�202å���7>Ø2C*�[�/�"+,���&0*��<�å4��7>7�C2�2+6å�� �"+,���Àãh� +,)-C�<"%tÙ�î

5c%(å�C2<"+-�zäTù�<D%�)6�/�D%('�<"%tÙ�%t� <[å[!�+,�>�"!�%��zæ«��å���7>7�C��2+o�D+-%tÙk+,��å4),C�'*%tÙ���C*�"!2%(�T�"+6å4+-�zä�+6Ù"Ù"C2%tÙ
�hÙ"C�å[!���Ù&à�%�<D+ �Äå(�/�D+-���|� ãÄ'2� �D����<�å4��7�Ø�C*�D� �"+,���³0t��<¾!�� �Ä'*)-+,�2=¯78� �*ù­+-�2ùQ�D!2%4ù­7>+,'2'2)-%mÙz�zäc),%
�/���[��å[â*Ù��@09�1à1��+-),+,é2+-),+-�zä$+6ÙDÙ�C2%tÙ �QÙ�C�<"àc+,àT+,�2=$'*%��2+6� )¾� ãmÙ�%(<"àc+6å4%�� ���D��å[â*Ù �40Z����'���C*�"!2��<"+,?(� ù
�"+,���	+,ÙDÙ�C�%(Ù �hÙ"C�å[!Â��Ù|��å�å4%tÙ"Ù¸å����T�"<D��) �@09é2C*��<D%(Ù"%(��<Då[!;ãM<"��7 ØÄô/Ø	æm��C2)6'�!�%�),Ø	��'2'*<D%(ÙDÙ
Ù���7�%%6¬�c5ñØ2<D��é�)-%(7>Ù�+,���D<"�*'*CÄå4%('
éTä	�D!2%Bò¯<D+6'�Ü Ù�ãM<D%��TC2%(����<"%()-+6� �Äå4%����óå4%(�T�"<[� ),+-?(%('
Ùz�D<"C�å4�"C2<D%(Ù¯ë-ö�0�Þ í�î2ú«!�� ��= O�K�J�D-] %4ð2��7�+,�2%�%��*ãM��<Då�+-�2=�Ù"� ãM%4�zä>æ�+o�D!Àå�%�<"�"+-ãMäT+,�2=�å4��7>Ø2+,),%�<[Ù
+-�¼�8ò¯<"+6'$%��càc+-<D����7�%(�T�¸ë-ö�8 í�î

áS!2%(Ù"%���Ù"ØZ%(å@�[Ù�!��1à�%�éÄ%(%���+6'*%��T�D+ ��%t'�� �Ä'¸%4ð*Ø2),��<D%('¯+-���"!2%�å����T�"%�ðc�&� ã�'2� �D��Ù"!�� <D+,�2=
ØÄô/Ø�Ù"ä*Ùz�D%�78Ù¬ë-ö � í�î2ú«��7>Ø2C2�D�/�D+-����� )ÄØÄô/ØÀÙ�ä*Ù��"%�78Ù�!��1à�%¬Ù"+,7�+,)6� <�Ø�<"��é2)-%(78Ù��T7>��<D%��"!����
�2ãa�zä�ØZ%�<[å4%��T��� ã2�D!2%�5c%4�D+��¯A¬��7>%�Ü Ù¾Ø2<D� �z%(å4�e<D%(Ù"��C2<[å4%tÙ&æm%�<D%«� �¾���2%«�"+,7�%�Ù"ØÄ%(�T��'2%(� ),+,�2=
æ�+o�D!�Ù�%tå4C2<D+-�zä�Ø2<D��é2),%�78Ù(02+,��å4),C�'*+,�2=��D!2%�Ø2<D��é�)-%(7 ��ã¸çDå[!2%(� �"+,�2=�ê����B�"!2%�'*+,Ù��"<D+,é2C*�"%t'
å4��7>Ø2C2�D�/�D+-���	ë ì :/í�î

áS!2%�ò¯<D+,'8å���7>7�C2��+o�zä�ãh��å�%(Ù��D!2%�ÙD� 7>%¬Ù"%(å�C2<"+-�zä�Ø�<"��é2)-%(78Ù�ë �TÞ/í­î�áS!2%¬æ«��<"â����>�"!�%
ò¯<"+6'ñ5c%(å�C2<"+-�zä�ßq�2ãM<D��Ùz�D<"C�å4�"C2<D%¼ë ô � í���'2'*<D%(ÙDÙ�%tÙ¯�"!2%�Ø�<"��é2)-%(7 � ã���C*�"!2%(�T�"+6å��/�D+-���³0�é2C*�
+-�T�"%(<�ù��"%tÙz�DéÄ%t'À��C*�"!�%��T�"+6å�� �"+,���$<"%(7>��+-�ÄÙ��D�>éÄ%¸<D%(Ù"��),à�%('Æë ì�ì/í­î �2�*å4C�ÙS���$'2%(å4%(�T�"<[� ),+-?(%('
� C*�D!2%��T�"+6å�� �"+,���BÙ"å[!�%�7>%(ÙS),+-â�%�5*Û#�¸ß«7>�1ä�éÄ%��>Ù��"%�ØB+,�$�"!2%|<D+-=�!T��'2+-<D%(å4�"+,���Âëoö�ö4í­î

(�� ' /0�2��1 ���51
�(1 +;�

ßq�;�"!�%���<"%t��Ù���ã�'*%�Ø�)-�/äc7>%��T�¯����';78����� =T� é2+,)-+-�zä�0ÄØÄô/Ø�!���Ù�%(ÙDÙ�%(�T�"+6� ),)-äB�2�$Ùz�[� ��'2��<D'�Ù
��< � ÛkßzÙ��«æ�+-�"! �"!2%	ØZ��ÙDÙ�+,é2),%�%4ð2å�%�Ø*�D+-���·� ã�ò¯�cC*�D%�),),��0«%t��å[!·à�%�<[Ù�+,��� ��éÄÙ���)-%��"%(Ù��"!�%
Ø2<"%(àc+-��C�Ù9���2%�î(:;���cä�ò¯<"+6'¸Ø���ØÄ%(<DÙ�Ø�<"��ãM%(ÙDÙZ�"!2%k��%�%('¯ãM��<&��Ù��D� �Ä'2� <['*+,?�%('�Ø2<D��=�<D��7�7>+,�2=
+-�T�"%(<�ãh��å4%
ë ��Þ í�0�����' écäó�2%tå4%tÙ"ÙD� <Dä�0��D!2%	ò¯<D+,'�+6Ù�éZ%�+,�2=ñãM��<Då�%('õ�"�óÙ��D����'2��<D'*+,?�%¼����'
�"!2%ÀÚ¸ò|5 � +6Ù|éZ%�=�+-�2��+-�2=B�D�¼!2%�),Ø³îe5*+-7>+,),��<|%439��<"�DÙ|+,�ÂØÄô/ØÂÙz�[� ��'�� <['*+-?t�/�D+-���	��<"%��"!�%
×«%(<"â�%�),%�ä�×�Ú�ßzý¯úÝë :/í�0Zò¯�T��=�),%|ú«��7>Ø2C*�"%�ë ô Þ í�02����'À�/à�%�<D),ä�Ùz�[� ��'2��<D'2+-?t�/�"+,���	ëoö :1í­î

(�� ( � �����!$ ��1 ��@ ��$ .
'�� 0 �

ý�� �k%(à�%(<"ä�Ø�<"��é2)-%(7Ë+,�ñç�Ø2C�<"%tê�ØZô/Ø><"%tÙ�%t� <[å[!�!���Ù�� �8� �Ä� ),��=¸+-���D!2%�ò¯<D+,'>å4��7>7�C2�2+-�zä�î
� �2���2���cäc7>+o�zä �h� ãa�"%(�Â=�<D��C2ØZ%('�æ�+o�D!ÂÙ"%(å�C2<D+o�zä¼+6Ù"Ù"C2%tÙ �¬ãM��<¸+,��Ù��D� �Äå4%�0�78�1ä¼�2���|éÄ%�Ù"�
C�Ù�%�ãMC2)�0té�C*�¾�¬7�+6'2'*),%�=�<"��C2��'¸��ã2Ø�Ù�%(C�'*���Täc7>+-�zä¯78�1ä¯%4ð*+6Ùz�tî � �2���cäc7>+-?(+-�2=�Ù�ä*Ù��"%�78Ù¾� <D%
+-7>ØZ��<"�D� �T��� ��'�� 39%�<S��Ø�<"+,7>%�%�ð*��7>Ø2)-%¯� ã¾��å�����Ù"+,'2%�<[�/�"+,����)-%�ãa�m��C*��� ã³�D!2%�%(7>%�<D=�+,�2=
ò¯<"+6'¸Ùz�[� ��'2��<D'�Ù��@ãM��<³%4ð2��7�Ø�)-%�0@�"!2%(ä¯��<"%�å�C2<"<D%��T�D)-ä�éÄ%(+-�2=�CÄÙ�%t'¯�"��Ø2<D��7>� �D%�ãM<"%(%kÙ�ØZ%�%tå[!
+-��ú«!2+,���Bë �Äö4í­î

�  � � ��Ð*Ò�� ÕZÐ*Ö�Ò�Ï

A��/æÝ'*�Àæ«%��1à���+6'BéZ%�+,�2=ÀÙDå4�c��ØZ%('�� =���+-����ò¯+,à�%(�¼�"!2%�)6� <D=�%�'*%(=�<D%�%���ã�å4��7�7>����� ),+o�zä
éÄ%��zæ«%(%��õ�"!2%$�zæm�Ææm��<D),'�Ù�0¯ç"å���7>+-��=ÆC2Øõ�"�ñÙ"ØÄ%(%('2êÆ���õ�"!�%¼ò¯<D+6'
+6Ù>�2� ���	'*+���å�C2)o�
C2��'*%(<��[� âc+-��=�î � ÙÀ�óå4��7>7�C2�2+-�zä ����' +,��'*+,àT+6'*C���),Ù(0mæ«%;7�C�Ù���ãh� 7>+,)-+6� <D+,?�%;��C2<DÙ"%�),à�%tÙ
æ�+o�D!
�"!�%$Ù"%4�>� ã�Ø2<D��é�)-%(7>Ù��"!�%Bò¯<D+,'ó+,Ù���'�'*<"%tÙ"Ù"+,�2=�0¾Ù��Ææ«%$å�� �õ+,'2%��T�"+-ãMäÂ�"!2%B� <D%(��Ù
æ�!2%�<D%�æ«%�!Ä�1à�%�Ù���)-C2�"+,����Ù���<k� <D%���å@�D+-à�%�),ä�æm��<Dâc+-�2=¯���8Ù"��),C*�"+,���ÄÙ�î è	%�7�C�Ùz����),Ù"�¸æ«��<"â



�"�$C2��'*%(<DÙ��D����'Æò¯<D+,'�C�Ù"%�<[Ù�Ü�'2�1ä$�"�¼'2�1äB�2%(%('2Ù��9!2�/æÝ<D��é2CÄÙz�¸7�C�Ù��|�ÀÙ"��),C*�"+,���ÆéÄ%>+,�
��<['*%�<¯�"�BéZ%�� Ø2Ø�<"��Ø2<"+6�/�D%�ãM��<�'*%�Ø2),�/äc7>%��T�|���Â�Bò¯<D+6' �>è	%�Ù�!2��C2)6'�C2�Ä'*%�<[Ùz�[� ��'��"!�%
Ùz�[� ��'2��<D'�Ù��"!�%�ä¼� <D%�'*%(à�%()-��Ø2+-��=�� ��'¼�"��æ�!�+,å[!¼�D!2%�äB%�ðcØZ%(å4�¸��)-)�Ù"äcÙ��"%(78Ù��"�$å4��7�Ø�)-ä
��Ú¸52ò � �@î è	%�å�����78� â�%��¯Ù"+,=��2+ �Äå����T��å����T�"<D+,é2C*�"+,����!2%()-Ø2+,�2=¯�"!�%�7 å�<"%t�/�D%S�¸Ù��D����'2� <['
�"!�� �>��)-),�/æ�Ù��D!2%B%�à���),C*�"+,���ó����'
%�ð*ØÄ%(<"+,7>%��T�D� �"+,���
�D!��/�Âç���C*�DÙ"+6'*%(ê�<"%tÙ�%t� <[å[!2%�<[Ù�å����
Ø2<"�/àc+6'*%�î³Û�%(<"!Ä� Ø�Ù��"!�%�� ��Ù"æm%�<|),+-%tÙ|+-�ñ�¼'*+,<D%(å@�D+-à�%8��Ù�Ù"+-7>Ø2),%���Ù���ç �e+,��'Â�BC�Ù"%�<�����'
��=�C2<D%¸��C*��æ�!�� ���"!�� ��C�Ù"%�<��2%(%('2Ù(î ê

� ��� �&Ñ��&Ï¬Õ �3�

�t±�~�±c~«}�� { ��Á�±*Å¾r(�or(pq°/�/�2�À±2��{�p­�qyzr���ª�±*�¾xDyz��{(°*�T½¬±c�¾�c{�lo°tx[sÄ����±cjSr(®T�[xD®�y@����± � r@µ¾x[�^�M�
��±��Är�yz�"���Ä�À± ¦ �Tx[l^�|xDy@�2{�sc}8½�±cÁ¼{4�q�zx[sT��r(u6x"y@±S» ~«½m��² ¦ vkº�»�x@}�xDy�{4�zx@}��*{4n({(l^�o{(���^xt��{(sT}
yzxD�olo{��T�^x�p­�zr�y�{(w(x�u6r�y�{(s¼l^s��[rt�|���ox"�zx[���$�qyz®Tp­�zx[}Bx[s n�l�yzr(sT�|x[s/�@±>²Qs	��

����� ���1�³Å¾r(p­�zrtsÄ�
�>~��*���t�t� ±

� ±�~�®��zr(sTrt�|l^�«�[rt�|��®��zl^sTw�±�������������� �����"!$#�%'&(%�)(#
*���!,+�- .�!/*(01.���) 2'��0 3
04.5+�*(��±
��±SÁÂlo�^�^lo{(� � ±2Å¾xD�o�a�2j�{@n lo}�ª�±Ä��{(�|xDyzr(sÄ����®Tl^wtl���{(�*rt¿D¿@{��Ä~¬±*��{(®T����lo�^�o{�y@�76�®�yq���/�zr/�"°/§

�^l^sTw(xDy@�k{�sc}ñ»9�^r(yzlo{(s�r982l^sTla± � lo��®T�o{��zl^r(sñr(u�}���sc{��|l^�>w(yzlo}Âyzx[�T�^l^�@{4�zlor(s
p­�qy�{��zx[w(loxDp>l^s
r(���zr�yzpqlo�>±³²Qs9:�;=<?>@�
��� �t��Amr4n1xD�¯�*xDy��(�t�t� ±

B ± ¦ l^� Å¾xDyzsTx"yzp­§���x[x¼{�sc}ñ½¬±«��{�l^�o�^lo{(®�±ÝÁBr(yz�o} Áñlo}�xDÁ$x[�Äº���yzrt�*r(pz{(��u6r�y�{ � ���*x"y ¦ xDC ���yzr E�x[�D�@�Ä�4F�F(��±
G ±�ÅexDyz°1x[�^xD��ÅIHm²$A��«±"�������"�,��� -
0�+�3J*K!L-�%�#(M
%�N(%�O"!�%�P(2c±
Q ±¬� �[r(�q��Å&y�{t}�s�xDy@± ¦ �TxSyzx[p­��r�u��*x[xDyq§M�zr(§h�*x[x"y@±SRUTWVYXeÇ(;/Z�[�Ç(;DÉ\>^]7_'`a<MÇ(È��5Hm�D�zr(�*xDym�(�(�1� ±
b ±�½�±�Å¾®����/{�� � ±T�/�zr/�"° l^sTw(xDy@�J��±*ªmlo}�}��/��{(sT}�j�±�~«��y�{��|pqrts�±�v³�[rts�rt�|l^�S�|r }�xD�op�u,r(yk��{�s�§

{�wtx[�|xDs �er(u�yzx[pqr(®�yz�[x[p�l^s��*x[xDyq§M�zr�§Q�*xDxDy�{�sc}|w(yzlo}|�[rt�|��®��zl^sTw�±�²�sc�(d�e&Ç(fg�
����h���~�®Tw(®Tp­�
���t� �t±

��±�½«{4E­° ®T��{4ySÅ¾®�� � {�±«ª«yzlo}8�[rt�|��®��zl^sTw|l^s�u6r��[x[s/�qyzxt±i�����(���,��� ������!$j�#'+ P
*�01.'��2��
+�3�j"!/*�01.Ä�
���t�t� ±

F�±¬�À±2��{(p­�qyzr��*��±cjmyz®Tpq��x[�a�*~¬±*ªS{(s�x[pq�Ä�2~�±c½�r@µkp­�qyzrtsÄ�*{(sc}>j�±TÁ¼{��^�-{��"��±m��x[�[®�yzx�yzrt®��zl^s�w
u,r(y�p­�qyz®T�"�z®�yzx@}��*x[xDyq§M�zr(§h�*x[xDy�r4n1xDyz�o{[��sTxD�Qµ�r�yz°�p[±&²Qs9��
'�k�c� � �1�TÅ¾r(p­�zrtsÄ�*�>~¬�c�(�(�1� ±

�[��±�Åer(yq§?l¾®��|v³nt{�s��¾�T{(s�w��'6�{�yz�*�ey�{�yq�/���>{4yzw1{�yzx"��jSx4�Ä{(�Ä�1½«r(�*xDyq� � {�yz�*xDy@�'�t{(pqrtsm�Äl^pq¿[°({��
¦ rt� ��®�yz�T�/�@n«²q²"��{(sT}�»�y�{(sT°¸�³u,x[sTs�los�w�± ¦ yz®Tp­�z�^x[pqp«ª«yzlo}��¾r(�|�T®��zlos�w�los>�¾rtsc�¾xDyq�@±�²�s
:S;W<?>oe&Ç(f�p�_'VY<6È'qsrk:uti�/�v�
��� ��wxdzy'<{;/>|��È�V$TW;�È5}(VY<MÇ�È5}tÉk[�Ç(;/Z `,y�ÇWpc��Amr4n1x[���*xDy��(�(�1�/±

�(�t±�j«µ�{(l^s�x��¾�o{�yz°1xt�J�tx[{(s�§Qv³�|l^�oxSv&�^l^x[sÄ�c��{�yz�Äv³�o�^l^pqrts��*�>{4�q��»�yzx@}�xD�q�zxt��~«�^xDC�{(sT}�xDyk��r(yz�[r(p[�
{�sc}Â½�rtsT{(�o}~�&±k½�lontx[p­�@± �¾x"yq�zl^¶T�@{��zxÀ�"�T{(l^só}�l^pq�[r4n1xDyq�Âlosõ����6�²,�t��j���²"±�� Ç _
;�È5}(É�Ç,�
e&Ç fkp�_'V$TW;�
�T/�D_';=<�VaÊ(�5�1{(s ®c{4yq�8���t� �t±

�@� ±�²�{(s �¾�-{4yz°1xt��Hmpq°t{4yÆ��{�sc}��*x"yzw���Åey�{(sT}�r(s Áñl^�^xD�/��{(sc} ¦ �Tx[r }�r(yzx � rtsTw�± »�yzx[xDsTxD�@º
~´}�l^p­�qyzlo��®��zx@}·{�sTrts/���|rt®�pÀl^s�u6r(yz��{4�zl^rts·p­�zr(y�{�wtxñ{�sc}�yzxD�qyzl^x[n({(�|p­��p­�zx[�>±������(���,���
� #�%�%(3'%(����#'0��(%'* �"!,0 #�j'��* j'+�� -J+�3'�(���J+4M�+(�(�
+�%(�
���J)�+�3
��������� �³���t� �t±�[��±�»¾± ��±(�¾r�yz�c{4�zrS{(sT}�n�± ~¬±�n���pqpqr��zpq°/�/±t²Qs �qyzr }�®T�D�zl^r(s�{�sc}�r4n1xDyzn l^xDµ¼r�u��z��x¾�¯®����zlo�DpÄp­��p­�zx[�>±
²Qso��;qÇ4�=TaT/>(<6È'q(`¬Ç����i]"�,�I
m]S��eIe����4F Q�G ±� B ±�»�y�{(sT°�j�{��*x[°*���À±2»�y�{�sTpx6�{t{(pq��r/x[°*�*j�{@n lo}�6�{�yzwtx"y@�*½«r(�*xDyq����r�yqyzl^p[��{(sc}>²Qrts��/�zrtl^�@{�±
ÁÂl-}�xD§Q{�yzx@{��[r/rt�*xDy�{4�zl^n1x�p­�zr(y�{(w(x�µkl^�z�8��»³�2±³²�s�
K��
���� ��h���Hm�D�zr(�*xDym�(�t� �t±

� G ±�»�y�{(sT°|jS{(�*x[°*��Å¾x[s�82�T{(r��T�9x"�zxDykjmyz®Tpq���TxD�M��{�sc}�²�rts�� �zr(l^�@{�± ¦ r@µ�{�y�}�pk{¬�[rt�|�|r(s�~m�³²
u,r(y�p­�qyz®T�"�z®�yzx@}��*x[xDyq§M�zr(§h�*x[xDy�r4n1xDyz�o{[��p[±³²�so�,��d7��
~� �(�t�TÅ¾xDyz°tx[�^xD�/�*��~��c»�x[��yz®T{�yq���(�(�t��±

� Q ±�A«x[l^�2j�{(p­µ�{(sTla� � x[�"�zr(y«ªS{�yz�Dl-{4§���rt�^l^sc{��c{(sT}�Å¾xDyzntxDyz����l¾{(s�w�±�Hm�*x[s���yzrt���oxD�|p�l^s>}T{4��{�§
pq�T{�yzl^sTw«�*x[xDyq§M�zr(§h�*x[x"y�p­��p­�zx[�|p[±�²�sm�(V{y���È�V$TW;�È5}(VY<MÇ�È5}tÉKe&Ç�È4�4TW;/T"È5�=T«Ç(È|��}(VL}��a}(`DT^dzy�TqÇ(;�Ê��
�t{(s ®c{4yq�>���t�(��±

� b ±�jmlop­�qyzl^��®��zx@}2± s�xD�@±������(���,���(P'+�& ��#
+4-�2���%�P�!L3'%��T±



�[��±��9x"�zxDy³jmyz®Tpq���TxD� {(sc}¬~«s/�zr(s �S½«r@µkp­�qyzrts�±���~m� ¦ º(~;�-{4yzwtxD§hpq�@{��^xt�1�*xDyzpql^p­�zx[s/�³�*x[x"yq§h�zr�§h�*x[xDy
p­�zr�y�{(w(x¬®��zl^�ol��Q�/±³²�s 
z��
'� � ��h���Hm�D�zrt�*x"yS���t� �t±

�1F�±�~�sc} �oH«y�{��ø¨ax[}�± ©"±mªms�®��zx[�^�o{�±«²�s��xT=TW;Wr?VhÇ�r��xTaTW; ��� }(;�È�TW`a`a<6È'qcV{y�T�p�Ç(XSTW;¸Ç,�|>(<{`=;=_�p�VY<��(T
V$T/�=y ÈcÇtÉ^Çaq(<LTW`z±7H�Ì ½�x[l^�o�����·~«pqpqr/�[lo{4�zx[p[���(�(���(±

����±�v³®�yzr(�*x@{(s ®Ts�l^rts }T{���{ w(yzlo} ��yzr�E­x[�D�@± ���������,���(%(2
�(P') �')(j�#
+�P"!L�'%(-"!/*(%�#�3"!/*��J�
% 2
�(P')(��)(j�#
+ P������(�(���(±

�/�t±�½�r@�À»9loxD�-}�l^sTw�±�½�x[��yzxDpqx[s/��{��zl^rtsT{(�¾p­��{4�zx¸�qy�{(s�p­u6xDy@º9~«sB{4yz�"��l��zx[�D�z®�y�{��¾p­�Q���^x¸u,r(y�}�l^p­�qyzl^��§
�z®��zx@}�� ���*xDyz�|x[}�lo{�l^s/�zxDy�{(�"�zlontx¸¨6yzx[pqx@{4yz�"�>��{��o°�©"���4F(Ft��±

�(� ±��(rt�Ts$»Trts/��{�sc{�±|�¾�4�$wtx"�q�zlos�w8}�r@µks��zr�pqrt�|x¯pqxDyzl^rt®Tp�µ¾r(yz°*±mR�TWVYX¾Ç ;aZ~[�Ç(;"É\>s]7_'`a<MÇ(ÈT�
~�®Tw(®Tp­�«�(�(�1�/±

����±�²�±�»Tr(p­�zxDy�{�sc}
�«±i6�x[pqpqx[�^��{�sÄ± ªm�^rt�T®�p[º�~þ�|xD��{(�Drt�|�T®��zl^sTwBl^s�u-y�{(p­�qyz®��D�z®�yzx��zr/rt�^° l^�@±
��ÈJV$TW;"È�}(VY<MÇ(È�}tÉ�� Ç(_';"È�}tÉ2Ç,��
J_�pJTW;/�zÇ(fkp�_
V$TW;x��p�pcÉ <?�a}(VY<MÇ(ÈJ`�}(È�> � < q�y|�xTW;��[Ç ;Wf�}(È5�=T|e&Ç(f�r
p�_
VY<,È'q(�c��®T�|�|x"yS�4F(F b ±� B ±�²�±�»Trtp­�zx"y@���«±76�x[pqpqx[�^��{�sÄ�z��±zAml^�"°*��{�sc}B�*± ¦ ®TxD�"°1x(± ¦ ��x¸�T�/��pql^rt�^rtw��Àr�u��z�Tx�w(yzlo}�ºZ~«s
r(�*x[s$w�yzlo}ÀpqxDyzn l^�[x[p�{�yz���Tl��zx[�D�z®�yzx¯u6r�y�}�l^p­�qyzl^�T®��zx[}Àp­��p­�zx[�|pSl^s/�zx[w(y�{4�zl^rtsÄ±@���������,��� ������!
j�N�0 -�2J&z!,0(#�j'� #�%'&(%�) #
*��
� �') �'%�#
&(��0(j
&�)�!?��P � �³���t�t� ±� G ±�²�±Ä»Trtp­�zxDy@�9�«±z6�x[pqpqx[�^��{(s��K��± �À±KAml^��°2�Ä{�sc}B�*± ¦ ®Tx[��°1xt±|ª«yzlo}ÀpqxDyzn l^�[x[p�u6r�y�}�l^p­�qyzl^�T®��zx[}
p­��p­�zx[�|p�l^s/�zx[w�y�{��zl^rts�±I�������ge&Ç(fkp�_
V$TW;��*� G ¨ Q ©"�2�(�(�1�/±� Q ±�²�±³»Tr(p­�zxDy@�¾�«±"6�x[pqpqx[�^��{(s��eª�± ¦ pq®c}�l^°*�&{(sT}��2± ¦ ®�x[�"°txt±;~ pqx[�[®�yzl^�Q�;{�yz���Tl��zx[�"�z®�yzx�u,r(y
�Drt�|�T®���{��zl^rtsT{(�Äw(yzlo}�p[±k²Qs �Ue
	 e&Ç(È1�4TW;aT"È��=T�Ç�È9e&Ç(f�p�_'V$TW;W`^}(È�>m
�T/�D_';=<�VaÊ(��A«r4n1x[�¯�*x"y
�1F�F(��±

� b ±�²�±�»Trtp­�zx"y@�1�«± 6�x[pqpqxD�o��{�sÄ��{�sc}��2± ¦ ®�x[�"°txt± ¦ �Tx¾{(sc{4�zrt�¬��r(uT�z��xew�yzlo}�±�dzy�Tu��È�V$TW;�È5}(VY<MÇ�È5}tÉ
� Ç _
;�È5}(É9Ç,��
�_�pJTW;,��Ç fkp�_'V$TW;U�Sp�p*É <Y�=} VY<MÇ(È�`z��� G ¨M�1©"�*»T{(�^�����t���(±����±¬ªms ®��zx[�^�-{ ± ªms ®��zx[�^�o{ ��yzr��zr/�[rt� pq�*x[�Dl^¶T�@{��zl^r(s n�� ± B ± �������"�,��� ������!/*�N�+4��� !/*�0D.��

 3�2���%�N�N�)���#'0 �'0�*�0�N����"!L��P � �����t� �t±� F�±¬ªmr/r(wt�^x��[rt�|��®��zxt±����������,���(�'0�0�N�-
)(#"!$j�0�0(j'N�% !/*�01.�� P
*���±

�(��±�~�sc} yzxDµ �2±�ª«yzl^�|pq�c{[µþ{�sc}ÆÁÂlo�^�^lo{(��~¬±&ÁB®���u�± ¦ �Tx8�^x[wtl^r(són l^pql^rtsÂr�u¬{$µ�r�yz�-} µklo}�x
n l�yq�z®c{��2�[rt�|��®��zxDy@±�e&Ç(f^f|_ È�<Y�=} VY<MÇ(È�`�Ç,��V{y�T��Ue
	����1{�s�®T{�yq���4F(F b ±� �t±¬ª«yzr/r4n1xmsTxD�Qµ�r(yz° p�}�x[pq°/�zrt���[rt�^�o{(�*r�y�{��zl^rts�pqr(u,�Qµ�{4yzxt±��������"�,��� ������!$j�#'0�0(��%�!L3�%��'���Z�(�(�1�/±

�t� ±¬�À± � {�yqyzxDsÄ�
��± � x[�^�ox"yzp­�zx[l^sÄ� ½�± � ®�x[�Tpq���Ä�1Å«±
�Är/r����2±�� �Tx[s�°1xDy@�/{�sc}|²"± � �zrtl^�@{ ±��¾r(�|�T�^xDC
¹/®�xDyzl^x[p�l^s>j � ¦ §h�T{(pqx@}��*x[xDyq§M�zr(§h�*x[xDyks�xD��µ¾r(yz° p[±&²�so�,��d7��
~� � �1�c�>{�yz�������t�1�/±

�(��±¬�À± � ®T�|�T��yzxD�¯{(sc}��À± ¦ �Trt�|��pqrts�±³��xD�[®�yzl����¸lo�|���^lo�[{��zl^rts�p�r(u9�Q����l^�@{(�*w�yzl-}��[rt�|��®��zl^sTw
®�pz{(w(x�pq�[x[sc{4yzl^rtp[±e²�s � �u�@e~h����c~�®Tw(®Tp­�«�(�(���(±

� B ±�~«}�yzlo{(sT{«²�{(�|sTl��z���Tl/{�sc}¬²­{(s¯»Trtp­�zx"y@±�Hms¬u6®��o����}�xD�[x[s/�qy�{(�^l^¿[x@}�yzx[pqrt®�yz�[xk}�l^pq�[r4n1xDyq�¬l^s¬w(yzlo}
xDs�n l�yzrts��|x[s/�zp[±¸²Qs���È�V$TW;�È5} VY<MÇ(È5}(É^[�Ç(;aZ `,y�Ç=pÂÇ(È~:�;=<?> e&Ç(f�p�_'VY<6È'q(±Ä²­v&vev�� A«r4n1x[�¯�*x"y
���t� �t±

� G ±���x@{(sT}�xDy�6�{(�Ts�xD�/±¸�¾�Tx@{4�zxDyzp��*r@µ �zr��*x[xDy���yzx[pqpq®�yzx(±|�����(���,��� ������!L�J+�#�%�P"!/*(01.�� 3'% �J&��
��%'*���3
0�N�0(j�O'�������������
����������������� !L����.�N����(�(���t±

� Q ±�6�{�8�{(~¬±����������,����������!?M
)��')�) !,*�01.�±
� b ±��(rt�Ts�6�®��Tlo{��zr@µkl^�[¿t��j�{@n lo}¬ÅelosT}�x[�a��l¾{(s��¾�Tx[s�����{��qyzl^��°�ve{4�zrts��(jmx[sTs�lop9ªmx[x[�^p[��½m{���{(°/yq§

l^pq��sc{>ªm®��|��{t}�lM�2��x@{�sÀ½��Tx@{ � � {(° l^� Á$x@{��z��xDyzpq�*r/rts��2ÁBx[p­�z���8ÁBxDlo�|x"y@�Ä�¾��yzl^p­�zrt���TxDy
Á$x[�^�^p[�T{�sc}�Å¾x[sc82�T{(r�±�Hm�[x@{�sTp­�zr(yzx(ºT~�s�{4yz�"��l��zx[�D�z®�yzx�u6r�ykwt�^rt�T{(��§hpq�@{(�^x��*xDyzpql^p­�zx[s/�kp­�zr(yq§
{�wtxt±&²Qs �k
'�� i��
�rY��!S��A«r4n1x[�¯�*x"y��(�(�t��±

�(��±¬� �c{[� 6�®��q�zx[s¼{�sc}Bj�{@n lo}B�9x[�^x[w�±$jSx"�zxDyz�|l^sTl^p­�zl^��}�l^p­�qyzlo��®��zx@}�yzx[pqrt®�yz�[x�}�l^pq�[r4n1xDyq�/±�²�s
���u��e9�
��� �1�5�(®T�����(�t�(��±

�(F�±�Åe®��z�^xDyU�Z{��|�Tpqr(sÄ±¯�¾rt�|��®��zxDy�p­��p­�zx[�|p«yzx[pqx@{�yz���ÄºÄ��{�p­�¬{(sc}�u6®��z®�yzx�¨al^s n l��zx@}���{��^°T©"±�²�s

z��
'� � ���(��jSx[�[xD�¯�*xDy��1F�F�F ±

B ��±��(rtsc{4�z�c{�s��Äx[}��^l^xt�(�1{(�[r(� ¦ {[���^r(y@���Z{�®�y�{S� xDyz�c{�sÄ��{�sc}��>{�yzwtr���x[���z¿[xDy@±T� x[��u,§hr(yzwt{(sTl^¿@{4�zl^rts
l^s��*x[xDyq§M�zr(§h�*x[xDy�p­��p­�zx[�|p[±�²Qs h���V{y���[ 

� :��"�I
��*� x[���zx[���*xDy����t�1�/±

B �t±��(x[sTs�l^u,xDy���± �Äx[xt±�ªm®�xDyqyzl^�o�o{�µ�{�yqua{4yzxt�9µ�{(wtx[}Àµkl��z�B�[r }�x(±oR�TWX#"cÇ(;/Z�d <�f@TW`z��Hm�D�zr(�*xDy
���t�t� ±



B � ±¬��l^���c{�x[����l��z¿[°1r@µ��t��l^yzr(s���lon s/�/��{(sT}¯�>{4�q�¾��®��z°({�±��¾rtsT}�r�y�§�{«� ®Ts/�zxDy�r�uclo}��^x¾µ¾r(yz° p­��{�§
�zl^r(sTp[±*²Qss�I;­Ç4�=T=T/>(<,È'q(`«Ç,�xV{yJT � V{y���ÈJV$TW;"È�}(VY<MÇ(È�}tÉ e&Ç(È4�1TW;aT"È5�=TSÇ,�S��<{`=VY;=<?�D_'V$T/>me&Ç(f�p�_'VY<6È'q

�Ê(`aV$TWf^`����t®Ts�x¸�4F(�t��±

B ��±UHm� �>{(�^l^°2±&²�{(s�u,rtp­�zxDy���w(yzlo}��[r(�|�T®��zlos�w�±�:S;W<?> d*Ç4>�}�Ê(�5Hm�D�zrt�*xDym���t�1�/±
B(B ±�~�n loxD��j¯±�½�®T�Tl^sõ�>{�yz�ÀÁ¼{(�o}���{(só{(sT} ��r(yqyzl^x¼»c{�l^�z���ey�{(s�r(y@± �³®T�T�^l^®Tp[º�~ yzrt��®Tp­�@�

��{��|�*xDyq§hx[n lo}�x[s/�@���[x[s�pqr(yzpq�Tl^��§hyzxDpqlop­��{�s/�@�cµ�x[�8��®T���ol^pq��los�w|p­��p­�zx[�>±�²�s �(V{y��7
 �uR���!v
5TDr
�D_';=<�VaÊ@
TÊ fkp�Ç `=<{_
f��c~�®Tw(®Tp­�m�(�(�t��±

B G ±�~�sc} � H«y�{(�>± ½«x[pqx[{�yz��� �*rtpqpql^�Tl^�^l��zl^x[pBl^s �*x[xDyq§M�zr�§Q�*xDxDy�sTxD�Qµ�r(yz° l^sTw�± ���������,��� ������!
0��'%(3�������!/*�01.���N ���'��)�� ��� ���������t� �t±

B Q ±UH�Ì ½�x[l^�^�^���*�4�>}�l^yzxD�D�zr(yq�/±����������,����������!,0��'%(3�������!/*�01.�� ��2�-
���'�(��� ���'*()(��%�j
0(#�OT�³���t�1�/±
B b ±��9x"��{(pq�@{��ox n l�yq�z®c{��^§Q}�{���{ w�yzlo}�p[± ���������,����������!$j�#
+�����O(3�!,0(#�j�� ��#'0���+ 3 � 0��'+�3���#'0��

��%��')�&�*()�N�%�!L�����c±
B ��±�~�s/�zrts/�¸½�r@µkp­�qyzrts�{(sc}��9xD�zx"ykjmyz®Tpq���Tx[�a±Z��{(p­�qyq�2º����[{(�o{(���ox(�T}�x[�[x[s/�qy�{��ol^¿[x[}�r(�
E�x[�D�k�^r/�@{�§

�zl^r(sÄ�Ä{(sT}�yzrt®��zl^sTw�u,r(y��o{�yzw(xD§hpq�@{(�^x��*x[xDyq§M�zr�§Q�*xDxDy�p­��p­�zx[�|p[±¯²Qs 	o<?>�>�É TWXu}(;/T"�KA«r4n1x[�¯�*x"y
���t� �t±

B F�±��(x[sTs�l^u,xDy������Tr(��u�±
ª«yzl-}�p[º ¦ ��x��zrt���zx[sÂ¹/®�x[p­�zl^rtsTp[± 
5�D<LT"ÈJVY< 	S�m�I;­Çaq(;/}(f^f|<6È�q(�m�[��¨h�t©"�
���t�t� ±

G ��±¬� x[�[r(sc}m²�vev&v>l^s �zx"yzsc{��zl^r(sc{(�t�[rts�u6xDyzx[s��[x&rts��*x[xDyq§M�zr�§Q�*xDxDyZ�Drt�|�T®��zl^sTw�ºD�mpqx³r(u��[r(�|�T®��zxDyzp
{4���z�TxSx[}�wtx�r�u�sTx"��µ�r�yz° p�¨a�*������w(yzlo}����[�^®Tp­�zxDyzp�©"±"������!/+ P')K!,N�+�2�!,&�2
��*�0�3 � %�#�% 3J*(%'&������ �J�
� � �����������2� x[���zx[���*xDy����t�1�/±

G �t±¬� xD�zl�
m�Tr(�|xt± �����(���,����& %��
+�)(�(�
01.�%�!,&�&�N !L-�%�#(M
%�N(%�O"!�%�P�2c±
G � ± � ±I��±«� rts�w��
�¬±i�Äl^®Ä��j¯±i�1{�°1rt��pqx[sÄ��½�±kÅ¾�T{(w�µ�{(s�����±x8*�c{�sTw��I6�x[s(E�l�yzr ¦ {�®�y�{ �k{(sT}

~�sc} yzxDµÝ~¬±¾�¾��loxDsÄ± ¦ �Tx>�|l^�Dyzr(w(yzlo}�º¾{Àpq�[l^x[s/�zl�¶c���zr/rt�ku6r(y��|r }�x[�^l^sTw$�Drt�|�T®���{��zl^rtsT{(�
w�yzlo}�p[±&²�s�
�_�pJTW;/�zÇ(f�p�_'VY<6È'q(�����t�(��±

G ��±�²QrtsB� �zrtl^�@{ �9½�rt�*xDyq����r�yqyzl^p[��j�{@n l-}�6�{�yzw(xDy@�³�À±Z»�y�{(s�p�6�{t{(pq��r/x[°*��{�sc} � {�yzleÅ�{(�o{�° yq§
l^pq��sc{(s�±��¾��r(y�}2º�~
pq�[{(�o{(���oxm�*x[xDyq§M�zr(§h�*x[xDy��or/r(° ®T��pqxDyzn l^�[x«u,r(ykl^s/�zxDyzsTxD��{(���T�^l^�@{��zl^rts�p[±�²�s
��;qÇ4�=TaT/>(<6È�q(`¬Ç,��V{yJT��Ue
	 

� :�eI��	 	 � ��hce&Ç(È4�1TW;aT"È5�=T"�2~�®Tw(®Tp­�«�(�(���(±

G B ±�²Qrts¯� �zr(lo�[{��(½«r(�*xDyq�&��r(yqyzl^p[�tj�{@n�lo}U�Äl^�*x[s�§$A«r@µ�x[�^�a��j�{@n�lo}�6�{�yzw(xDy@�/�À±(»�y�{�sTp�6�{({(pq�Tr/xD°2�
»�y�{(sT°�j�{��*x[°*�*{�sc} � {�yzl9Å¾{(�o{(°/yzl^pq�TsT{(sÄ±k�¾�Tr(y�}2º*~�pq�[{(�o{(���ox¬�*x[xDyq§M�zr�§Q�*xDxDy��or/r(° ®T�8pqxDyq§
n l^�[xmu,r(y«l^s �zx"yzsTxD��{��T�T�^l^�@{4�zlor(sTp[±e½«xDpqx@{�yz����yzx[�*r�yq�@�*��² ¦ �5�1{�s�®T{�yq���(�(�1�/±

G(G ±¬��l^���c{�x[�c�/�zrts�x[��y�{�°1xDy@����{(®����À±t~�rt° la��½«r(�*xDyq�³jSx[n l^sTxt�@ÁÂl^�zr(�o}|�Äl��Qµklos��1{�sc}���l^�"�T{(x[��~¬±
Hm�^pqr(sÄ±��>{4yzlo�*r(pz{�ºt~¼sTxDµ;{4yz�"��l��zx[�D�z®�yzx&u6r�y³}�l^p­�qyzl^�T®��zx@}�}�{���{ ±/²�s|� eK� ���4»TxD��yz®c{4yq�¸�4F(F B ±

G Q ±�Å�±�82�T{(r��"��±�6�®��Tlo{��zr@µkl^�[¿t�&{�sc}¼~¬± �trtpqxD�T�Ä± ¦ {��*x[p­�qyq�2º³~«s$los�u,y�{�p­�qyz®T�D�z®�yzx�u,r(y¸u6{(®T���q§
�zr(�^xDy�{(s/�9µklo}�x"§�{4yzx@{k�or/�[{��zl^rts¯{(sc}Syzr(®��zl^sTw�±/½«xDpqx@{�yz����½�x[�*r�yq�9����Å��t����j«§�� �D§z�t� B �(�t�¬± �«±
ÅexDyz°1x[�^xD�/��~«��yzl^�9���t���(±


