
���������
	��
������������������������	�����	������ ���"!����#���%$��&$����'���&	��(� �)���"!*�
!*	,+���-.�0/%����$1�&��+��2$3�������4	��
!*� �65�+����7�����2�%����-8$7�)���

9�:&;=<?>�@BADCFEDGIHKJMLON�P(J=Q�J=>RH)CFSTGIU
VXW"Y[Z(\?W^]O_F`a\cbOdfeg]O_2hT]iegj
Ylkm_negoqp
rtsDufvwoxegy�\fkzY{rI|~}#���f�^�M�Mrah��"�.�

�~�����.�~���[�
���"�����iJM��<l>��O>z<���<?L&�m��>c<?�z�"���c����>c:=Q%�z�O<�JMLiJM�¡ ^�z����:M�"<l¢(�i<?>z�¡Q�<lL��cJ=�&N"JM�cJ�>c<l��Jf�c<?N£�z:F�z�"<¤N( ^LOJMQ���¥
¦ <l�OJ
§^�¡:=>�:M�£�"���¡<�;=>c:=�"�i�l¨
©¤ ª�¡N(<�JM�¡��«?��LO;��c�"<)���z>c�O¥n�c�">z<l¬­�z:=�¡���� (���z<lQ,J=��J��z�">c<l<2N(<?;=>c<l<�:M�
��>c<l<?N":=Q�Q�:(N(<l�x®�<�¯��OJf�c��:&LO��JM>c<�: ¦ �cJ=��L"<�N*J=LON*�¡Q��"�¡<lQ�<lL��z<�N���:&>��z�"<��¡Q��i<�N"JMLO¥l<6���"LO¥n�c��:&L
:M�¤�z�O<���:&����¬x�O���¡<��� (���z<lQ�¨�°£Jf�cJ�: ¦ �cJ=��LO<?N���>z:&Q±J2��<?>z�¡<?�£:=���z�OJM²^�¡L";��cJ ¦ ��<�<l¢^��<l>c�¡Q³<?L��c�?®�JM>c<
�(�c���¡��«?<?N´��:=>6<?���z�¡Q�Jf�z�¡L";3�z�"<µ�¡Q³��<?NOJMLO¥l<����"Li¥n�z�¡:=Li��:=�[J*�z:=�¡��¬x�"�¡�¡<)��:=�OLON"Jf�c��:&L�¨¶���"< N"Jf�mJ
¥{:&>z>c<?�z��:=LON"�·�z:�J[�c¥lJ=��<�N�Q�:(N(<l��:=�TJ[�z�"��<l>m�¸�c>z�i¥n�z�O>z<£���"�O�i:&>��c<?N ¦  �J.��:=�"LONOJf�z�¡:=L6¥{:&LO�������z�¡L";
:M�.J �"�¡�¡<�¥lJ=��JMLON7L"�¡L"<��O���¡<?�?¨'H)<?J=�z�">c<lQ�<lL��m��:M� ¦ :=�z���c�"<2�¹J=>�ºO<l��N�JMLiN7�z�"<)LO<?JM>�ºO<l��N
Q�:M�c��:&LO��JM>c<�: ¦ �cJ=��LO<?N�¨
»"�">z�z�O<l>cQ³:&>z<&®¼�z�O<2<{¢(�i<?>z�¡Q�<lL����¡��>c<l��<?JM�z<�N���:&>³§fJ=>z ^�¡L";��¡<l§&<l����:M�
;=>c:=�OLON��z�OJ=²��¡L";�Q�JM;&L"���z�ON(<����¡L2:=>mN(<l>��c:�¥lJM�"�z�">c<B�z�"<aL":=L"�¡�¡L"<?J=>R¥m�OJM>mJ=¥{�z<l>�:=�t�c�"<a�z:=�¡�½¬­�"�¡��<l¬
���z>c�O¥n�c�">z<�N( ^LOJMQ���¥l�?¨TC��¡<?J&�¸�t�z¯��OJ=>z<��X�">z:(¥l<?N(�">c<·����N(<?§=<?��:&�i<�N£��:=>�<��¸�c��Q�JM�z�¡L";��z�O<I�¡Q³��<?NOJMLO¥l<
���"LO¥{�z�¡:=LO��:M�B�z�"<)�z:=�¡��¬x�"�¡�¡<��z (�¸�c<lQ�¨´���"<��">z:(¥l<?N(�">c<�>z<?���¡<?��:&L7�z�"<���>c<?¯��"<?LO¥{ 7N(<l��<lLON"<lLO¥l<
:M���c�"<~�¡Q��i<�N"JMLi¥{<����OLO¥n�c��:&LO� ¦ <l�¡L";��z�¡Q³<l¬x�¡L^§fJM>c�¡J=L&��¨)���"<~¥l:=>c>z<�¥n�zLO<?�c�¾:M���c�"�¡�[��:&���z�"��Jf�c<~���
�¡L�§&<?���z�¡;&JM�z<?NF�z�O>z:&�";=�¾Jt¿¸:=�¡L����z�¡Q�<{¬x��>z<�¯��"<lLO¥l DJ=LOJM�¡ (������:M�^§fJM>c��:&�O���z>mJMLi�¸��<?>����"LO¥{�z�¡:=LO����L^§=:&��§&<?N
�¡L.�z�O<�<?§
J=���iJf�z�¡:=L[:M�"�c�"<¤��Q���<?N"J=LO¥{<����"LO¥{�z�¡:=LO�?¨TÀ­�Á������:&�"LON.�z�OJM�T�c�"<?�z<I�c>cJ=LO����<l>T���"LO¥n�c��:&LO�ÁJM>c<
�z:=Q�<lÂ��OJM�F��<?LO�z�½�c��§&<¾�z:��c�"<.�¡<lL";=�z�2:=�t�c�"<aJ=LOJM�¡ ^«l�¡L";�Â���LiN(:fÂÃ��L)J�Q�:f§^��LO;M¬­Â���LON":fÂ'»O:=�">c��<?>
JMLiJM�¡ ^�z���l¨·À­�D�¡����:&�"LON6�c�OJf�R�c�"<.��<?J=²^�R:M�t�z�"<¾�c>cJ=LO����<l>����"Li¥n�z�¡:=Li�l®�J=��Â¤<l�¡�TJ=���z�"<?��>���>c<?¯��"<?LO¥{ 
�z�">z<�J=N�®&�¡��N(<l��<lLiN(<lL��I:&L��z�"<R�¡<lLO;M�z��:=�X�z�"���IÂ��¡LON(:fÂ¾®&��L�;&<lL"<?>cJ=�">c<?�z�"�½�c��LO;¾��L�J¾Â���N(<?>I���O>z<�J=N
JMLiNaJF�zQ�JM�¡��<?>¼JMQ��"�¡�½ºi¥?Jf�c��:&L.Â��½�c�a�c�"<���Q�JM�¡�¡<l>tÂ���LON":fÂR�l¨t���"�¡�Á�z�";=;&<?���c���z�OJM�T�c�"<¤�OJM>mJMQ�<{�c<l>m�
:M�Á�c�"<[�z�"��<l>m�¸�c>z�O¥{�z�">c<a�z�":=�O�¡N ¦ <.�mJM²=<?L���L��z:�¥{:=Li����N(<l>mJf�c��:&L���L�N"<?¥{��N(�¡L";�:&L)JML)JM�O�">z:&�">c�¡JM�z<
Â��¡LON(:fÂ%�z�¡«l<=¨

Ä2Å�Æ�ÇaÈiÉ
ÊtË&ÌBÍI���¡<[°D ^LOJMQ���¥l�?®�G¼¢(��<l>c��Q�<lL��mJM�T°£Jf�mJ"®�P^ (���z<lQÎÀ¸N"<lL��z��ºi¥lJM�z�¡:=L�®�Ï�>c:&�c�¸¬¸P^��<?¥{�z>mJM�
CRLiJM�¡ ^�z���l®"���¡Q�<{¬Ð»">c<?¯��"<lLi¥{ ~CFLOJM�¡ (�����l¨

ÑlÒ �.��Ó�Ô6Õ��[� Ñ Ó Ò
CÃL^�"Q ¦ <l>�:=�t�"�O<lL":&Q³<?LOJ�JM>c<B��L^§=:&��§&<?N~��L6�z�O<¾>z<�����:=LO�z<£:M�Á�"���¡<{¬Ð�z�"�"��:=>z�z<?N6���z>c�O¥n�c�">z<��¤�z:�N( ^LOJ=Q³��¥B�¡:&J=NO�l¨

Ï�:=LO¥l<l�(�c�OJM�¡�� &®O�c�"<a�O�¡¥{�z�">c<.���R>mJf�z�O<l>D�z�¡Q³�O��<&®�¥l:=LO�z�¡���z�¡L";�:=�Á�z�"<[��:�J=N�®iÂ��"<{�c�"<l>£�½�D�¡�£JM�"�O���¡<?N�:&L��z�"<[�"���¡<a�O<?J=N
:=>¤§���JaJa;=>c:=�"LiN����iJM²^��LO;[Jf���z�"<£�¡<l§=<?�i:=���z�O< ¦ <?N(>c:(¥m²X®��O>z:&�OJM;�Jf�z�¡L";.J=��:&L";.�c�"<D�O���¡<DJ=LON��c�">z:&�";=���z�"<£Q�<?N(�¡�"Q�¨
���"<�Q�:M�c��:&L�:M�¾�c�"<�Q�<�N(���OQ,�c�"<lL%<{¢"¥{���z<����c�"<��O���¡<)���">z�z�O<l>6Â��"�¡¥m�´��L��c�">cL´�z¥?Jf�z�z<l>m��Q�:&>z<)Â�J
§=<���¥lJ=�O�z��L";
J=N"N(���z�¡:=LiJM��Q³:=�z�¡:=L���L~�z�"<£Q�<?N(�¡�"Q�®(JMLON~��<�J=N(�¡L";.�c:aQ�<?N"���"Q³¬­�"�¡��<£��L��c<l>mJ=¥n�c��:&L�¨¼���"<F�O>z<���<?LO¥{<D:M��:=�z�"<?>��"�¡�¡<?�¤:=>
��LO¥l���i���¡:=LO�¤<?�½�c�"<l>��¡L~�c�"<BQ³<�N(�¡�"Q¶:=>¤:=L��½�m� ¦ :&�"LON"J=>z �¥?JM�O�z<?��J=NON(�½�c��:&LOJM�X�c¥lJf�z�z<?>z�¡L";³Â��"�¡¥m�~���">z�z�"<?>�JMÖ�<�¥n�m�I�c�"<
N(�¡�z�"��J=¥l<lQ�<lL���ºO<l��N6��L��z�O<¾Q³<�N(�¡�"Q�¨·���"<¾§^� ¦ >mJf�c��:&L~:=���z�O<¾�"���¡<¾����¥{:=Li�¸�c>cJ=��L"<�N ¦  ��c�"<¾�"�¡��<¾¥lJ=��Â��O�¡¥m��¥{:&�"�"�¡<?�
�½�m��Q³:=�z�¡:=L��z:³�z�iJf��:M�ÁJML6:f§=<l>c��J
 ��¡L";a�z�"��<l>m�¸�c>z�i¥n�z�O>z<£:=>¤�z:³�c�"<BQ³:=�z�¡:=L6:M�tL"<l�¡;=� ¦ :=>c��L";³�"�¡��<��¤�z�¡<?N~�z:³�z�O<B�cJMQ�<
�"���¡<[¥?JM��¨D��:6¥{:=Q��"�¡<{�c<.�c�"<a�"��¥n�c�">c<=®��½�¾���O:=�"��N ¦ <³L":=�z<?N6�c�OJf�£�z�O<aQ�<?N(�¡�"Q×�¡L�¯��"<?���z�¡:=L)���£��:&���x®�J=LON��¡L)Q�JML^ 
¥lJ=�z<?�.:M����L��c<l>c<?���?®ÁJMLON �¡Lª�OJM>z�z��¥{�O�¡J=>¾�z�"<���:^¥l�O�.:=���z�"<��O>z<���<?L&�[�OJM��<l>�®��c�"<~J=�"�"�¡��<�N ��:�J=N ���.N(�"<~�z:)J)���z>c:=L";
;=>c:=�"LON6Q�:M�c��:&L2¥lJM�i��<�N ¦  6JML�<?J=>��c�O¯��OJM²&<=¨·���^�O���c�"<¾�">c: ¦ �¡<lQØ:M�·JMLiJM�¡ ^�z�¡L";³�z�"<aN" �LiJMQ��¡¥B>c<?�z��:=LO�z<B:M�¼J��"�¡��<
:=>¼�"�¡��<F;=>c:=�"�a�z:¾;=>c:=�OLONaQ�:=�z�¡:=L�¥lJ=L ¦ <�>c<?���cJf�c<?N�J=�t�c�OJf�·:=��¥m�OJM>mJ=¥{�z<l>c�¡«l�¡L";R�c�"<R�">c:=�OJ=;&JM�z�¡:=La:=��LO:=LO���cJM�z�¡:=LOJ=>z 
Â¤J
§&<?�¤��L2J³Q�<?N(�¡�"Q#�z�OJM�R>z<lÙO<?¥{�c���z:=�¡�qÚ ��>z<�����:=Li��<D�z:�Â�J
§=<£�OJ=�c�cJM;=<&¨
ÀÐL6�z�"�����OJ=�i<?>?®^�c�"<.J=�c���OQ³�"�z�¡:=L~:=�T�c��Q�<¾�¡L^§
J=>z��JMLi¥{<=®^�¡Q��"����¥{���R�¡L�J=���X��>c<?¯��"<?LO¥{ �N(:=Q�JM�¡L�JMLOJ=�� (�z<?�?®����¤�z<��¸�c<?N

JMLON����c�����¡;=L"��ºi¥?JMLO¥l<�J&�¼>c<l��Jf�z<�N[�z:¾�c�"<F¥lJ=�¡¥l�"��Jf�z�¡:=L�:=�X�¡Q��i<�N"JMLi¥{<����"LO¥{�z�¡:=LO�I��>c:=QÛQ�<�J=�z�">z<�N�N"Jf�mJB��L^§=<��¸�c��;�Jf�c<?N�¨
S�J=¥m²�:=�I�z�¡Q�<���L^§fJM>c�¡J=LO¥{<³¥lJ=L ¦ <�JM���c>z� ¦ �(�c<?N��z:�J~L^�"Q ¦ <?>¾:M�I�"�O<lL":&Q³<?LOJ6¥m�"��<l�¤J=Q³:&L";~Â��O�¡¥m�µJM>c<³N"J=Q��"��LO;O®

Ü



Q�JM�z<?>z��JM��L":&L"���¡L"<�JM>c�½�¸ &®�JMLiN3¥l:=L��cJ&¥n� ¦ <?�OJ
§^��:&> ¦ <{�¸Â¤<l<?L*�c�"<��"�¡��<2JMLiN��c�"<)��:&���x¨3°£Jf�mJ���:=>cQÝJML7<{¢(��<l>c��Q�<lL��
¥{:=LiN(�O¥n�c<?N�JM�¼�z�"<DP(�"��Q��¡«l��ÀÐLi�¸�c�½�c�(�z<R:=����<�¥m�"L":=�¡:=;& ¾��L��T:=²^ &:O®=Þ�JM�OJ=L�®=���¼�O�z<?N³��:&>¼�z�iJf�I�"�O>z��:&�z<=¨ÁC��">c:(¥{<?N"�">z<
�¡�RJ=�¡�z:�N(<l§&<l�¡:=��<?N~�z�OJM�FJM�¡��:fÂR���z�O<¾�¡N(<?L��z��ºi¥lJM�z�¡:=L�:M�ÁJM�¡���z�"<.¥l:=Q���:=L"<?L&�m��:M�T�z�"<¾�¡Q��i<�N"JMLO¥l<¾Q�Jf�z>c��¢X¨
ÀÐL.§^��<?Â :M�(�z�O<IL":&L"���¡L"<�JM>�LiJf�z�O>z<·:=�"��:&����N( ^LOJMQ���¥l�?®
J=LON¾���c�T�">c:=L":&�"LO¥{<�NBN(<l��<lLON"<lLO¥l<I:=La��:�J=N(�¡L";RJMQ��"�¡���z�ON(<&®

N(<l§&<l�¡:=�"�¡L";�J=LON2>c<{ºOLO��L";~�z�"<�¥{:&LO¥{<?�(�D:=�·�z�O<a�¡Q³��<?NOJMLO¥l<a���"Li¥n�z�¡:=L��¡�£:=�·;=>c<?Jf�D§
J=���O<=¨¾���"���F�OJ=�i<?>B>z<?�i:&>��m�R:=L
�z�"<¾�">c:(¥{<��z�z��LO;a:M�ÁN"Jf�mJ³: ¦ �mJM�¡L"<?N~��L6�z�O<B¥l:=�">m�z<D:=�tJ[�¡J ¦ :&>cJM�z:=>c �<{¢(��<l>c��Q�<lL����¡L�§&:=�¡§^��L";³�"�¡��<B;&>z:&�"�O����� ¦ ¿¸<?¥{�z<?N
�z:�§fJM>c��:&�O���¸ ���<?��:=�T<l¢(¥l�½�mJf�c��:&LO�l¨¼���"<B<l¢^��<l>c�¡Q³<?L���Â�J=��Â¤<l�¡�X��Li�¸�c>z�"Q�<?L&�c<?N�¨·���O<.N"Jf�mJ[¥l:=�¡��<�¥n�z<�N~�¡L��z�"<.¥l:=�">m��<
:M�t�z�"<.<l¢(�i<?>z�¡Q�<lL��R�¡�F�O�z<?N��z:��">c: ¦ <.J�L^�"Q ¦ <l>F:M�·¯��"<?���z�¡:=LO��J&�z�z:(¥{��Jf�c<?N6Â��½�c��<l§fJM�¡�OJf�c��LO;�JMLON6�"LON"<l>m�¸�mJMLON(�¡L";
�z�"<.�¡Q��i<�N"JMLi¥{<B���"LO¥{�z�¡:=L)J=LON6�½�m�FN(<?�i<?LON(<lLi¥{<¾:=L�§fJM>c�¡:=�O��ºi<l��N�Q�<�J=�z�">z<?Q�<lL��c�?¨�P^��<?¥{�z>mJM��J=LOJM�¡ (�����¤�z<�¥m�"L"��¯&�O<?�
JM>c<£�i��<�N~�c:��">c:^¥l<?�c���z�"<¾<l¢^��<l>c�¡Q³<?L��cJM�TN"Jf�mJa�c:�: ¦ �mJM�¡L�§fJ=>z�¡:=�O�¤�c>cJ=LO����<l>����"LO¥{�z�¡:=LO�R:M�Á��L��z<?>z<��¸�RJ=��:&L";�Â��½�c���c�"<
��Q���<?N"J=LO¥{<~���"LO¥n�c��:&LO�?¨�P^�i<�¥{��ºi¥lJ=���¡ =®t�c�"<�N(<?�i<?LON(<?LO¥{<�:M���z�"<���Q���<?N"J=LO¥{<����"LO¥n�c��:&L�:=L �c�"<�J=Q��"�����z�iN(<~:=�¤�c�"<
<{¢"¥{���cJM�z�¡:=L�����J&N"N(>c<?�c��<�N ¦ :=�z� ¦  ³�O���¡L";a��>z<�¯&�O<lLO¥l ³N(:&Q�JM�¡L��z<?¥m�OL"�¡¯��"<��I�OLON(<l>�N(��Ö�<?>z<?L��I��LO�"�(��Q³:=�z�¡:=LO�?®^J=�·Â¤<l�¡�
J=�?® ¦  �>c<l�¡ ^��LO;a:=L��z�¡Q�<¾N(:=Q�JM�¡L~�iJM>mJMQ�<{�c<l>¤<?���z�¡Q�JM�z�¡:=L��z<�¥m�"L"��¯&�O<?���z�OJM���¡N(<?L��z���� ��z�"<£�c��Q�<.N(<?�i<?LON(<lLi¥{<B:M���c�"<
§
J=>z�¡:=�i���iJM>mJMQ�<{�c<l>m��:=�t�¡L��z<?>z<��¸��¨
ÀÐL��z�O<�L"<l¢�����<�¥n�c��:&L�®��z�"<�<{¢(��<l>c��Q�<lL��mJM�D�z<{�z¬x�O���¡�6N(<��z¥l>z� ¦ <�N�¨�»":&���¡:fÂ��¡L";ª�z�iJf�?®F<?¯��OJf�c��:&LO���c:�<l§fJ=���OJM�z<

�z�"<2�¡Q��i<�N"JMLO¥l<����"LO¥{�z�¡:=L�JM>c<6N"<l>c��§&<?N�¨����"�������³��:=�¡��:fÂ¤<?N ¦  *Jµ�">z<���<?L��cJf�c��:&L3:=�F�c�"<2L^�"Q�<l>c�¡¥?JM��>c<?�z�"�½�m��JMLON
¥{:=Li¥{�¡�O���¡:=Li�l¨

ß£à~á¾ß � Ñlâ�ßDÒ �¤�~ã�� ß �¾äcÕ á
���"<a<l¢(�i<?>z�¡Q�<lL��DÂ�J=�D¥{:=LiN(�O¥n�c<?N)JM�F�c�"<[���z>c�O¥n�c�">mJM����J ¦ :=>mJf�c:=>c ~:=�¼�z�"<[ÀÐLO�¸�c�½�c�(�z<³:M�I�T<?¥m�OL":=�¡:=;& =®�P(�"��Q��¡«l�

Ï�:=>c�i:&>cJM�z�¡:=L�®���LµÞ&J=�OJML�¨DÀ­�¾¥{:&LO�������z<?N�:M�IJ6�zJ=LON ¦ :
¢):M�IN(�¡Q�<lLO�z�¡:=LO�³å=¨çæfQ³¢"è"¨ éMQ×JMLiN)�"<?��;&�&�³ålQ�¨¾���"<³:=�(�c<l>
���¡«l<�:M�I�z�"< ¦ :
¢)Â¤J&�³å=¨ êMQ³¢"è"¨ ë�Q±J&�£�z�":fÂ�L���L »t��;&�">z<�ì¸å
ín¨�Cî;=>c:=�"��:M�¤ëµì�LO��L"<
íBê�¥lQ±N(��JMQ�<{�c<l>.J=���"Q��¡L^�"Q
�"���¡<?�·Â�<?>z<�<?Q ¦ <?N"N(<�N���L³�c�"<F�cJMLON�¨Á���"<��"�¡�¡<��z�"��¥m²^L"<?�c�ÁÂ�J=��å?Q³Q�®�JMLON[�z�O<R�"�¡��<��¼Â�<?>z<Fï(¨ ðB¥lQñ¥{<?L��z<l>·�z:.¥{<?L��z<l>�®
Â��½�c��J~¥l��<�JM>mJMLO¥l< ¦ <{�¸Â¤<l<lL��"���¡<?�£:=�·òO¨çð�¥{Q�¨¾CÛ�c¥lJ=��<[Q�:^N"<l�Á:M�IJ~:=L"<³�¸�c:=>c ����z>c�O¥{�z�">c<aÂ�J=�F<l>c<?¥n�c<?N2:&L2�z:&��:=�
�z�"<[�"���¡<�¥lJM��¨F���"<.���OLON"JMQ�<?L&�mJM�T��>z<�¯��"<lLO¥l �:M�¼�z�O<[���z>c�O¥n�c�">z<[Â��½�c�)���c� ¦ J=�z<.º"¢(<�N2Â¤J&�DæMòO¨çð�AR«=¨BCRL�J=¥n�c�OJf�c:=>
¥{:=LOL"<?¥{�z<?N��z:a�z�"< ¦ J&��<D:M���z�O< ¦ :
¢��">c:f§���N(<�N��z�"<£<{¢^�c<l>cLOJM�XN(>c��§^�¡L";.��:&>c¥l<=¨Á���"<£�cJMLiN ¦ :
¢�¥l:=LO�z���¸�c<?N�:=���¡J
 &<l>m�·:=�
�¸�c<l<l�X��>mJMQ�<��¤�z�OJM��¥l:=�"��N���>z<?<l�¡ ����¡��N(<¾:=L��z:&��:=�T<?J&¥m��:=�z�"<?>c�?®��z�^�O��>c<l�O>z:(N(�O¥l��LO;a�c�"<¾���"<�JM>�Q�:(N(<.N(<{��:&>zQ�JM�z�¡:=LO�
:M�t�z�"<.;&>z:&�"LON�¨�»T�¡§=<.J&¥l¥l<l�¡<l>c:=Q�<{�c<l>m���¡L��z�O<.��:&L";=���z�iN(��LiJM��N(�¡>c<?¥n�c��:&L�Â�<?>z<B�"��J=¥l<?N�Jf�FN(��ÖX<l>c<lL��DN(<?�(�z�O�R��L��z:��c�"<
�zJ=LON�¨¼CF¥?¥{<l�¡<l>c:=Q�<l�z<l>m�·Â¤<l>c<FJ=�¡�z:.�"��J=¥l<?N�:&L��z�"<D�"�¡��<B¥lJ=��JMLON�:&L��z�O<£���z>c�O¥n�c�">mJM�OQ�:(N(<?�q¨¼»t��;&�">c<[ì¸å
í·�z�":fÂR�¼�c�"<
��<l��¬­�"� :M�¤�z�"<�<l¢^��<l>c�¡Q³<?L��aJM�¡:=L";�Â����z�µ�z�"<��c�"<��¡LO���z>c�"Q�<lL��cJM�z�¡:=L�¨~P��c>cJ=��Li�¾JMLON N(�����O�¡J&¥{<lQ�<?L&�.Q�<�J=�z�">z<?Q�<lL��c�
JM>c<£LO:M�R���O:fÂ�L�¨ÁÀÐL��c�"����ºO;=�O>z<&®(�¡J ¦ <?�¡��ócCFô³>z<l��<l>��c:�Q³<�J=�z�">c<?N~J&¥l¥l<l�¡<l>mJf�z�¡:=Li�l¨
���"<F�cJMLON ¦ :
¢aÂ�J=�·�z� ¦ ¿¸<�¥n�z<�N[�z:.JBL^�"Q ¦ <l>I:M��N(��Ö�<?>z<?L&�·<l¢"¥{���cJf�c��:&LO�?¨t���"<���<R¥l:=LO�z���¸�c<?N³:M�����¡L^�O�z:=��N"JM�(�¡L"�"�(�m�

:M�RQ�JM;&L"�½�c�ON(<��[æ=ð"®�å?è=èO®¼JMLON�æ=è=è2;�JM�x®t>c<?�z��<?¥n�c��§&<l�¡ =®¼J=�aÂ�<?����J=�.�z:µJ2Q��¡¥l>z:=�z>c<lQ�:=>�®tJ=LON �c:2�¸Â�:�<?JM>z�z�i¯&�iJM²=<
>z<�¥{:=>mN"��Â��½�c�~��<?J=²�J=¥l¥l<l�¡<l>mJf�c��:&LO�I<�¯��OJM�i�z:�é=ëa;&J=��J=LON6æ=õ=é¾;�JM�x®^>z<�����<?¥{�z�¡§=<l�¡ =¨¼���"<£<{¢(��<l>c��Q�<?L&�����¤N"<?�c¥{>c� ¦ <?N~��L
;=>c<?Jf�c<l>�N(<l�cJM�¡��<?�¡�z<lÂ��"<?>z<�ö ð
÷­¨
�TJ ¦ �¡<³ì�å�í����":fÂR�·�z�"<£§fJM�¡�"<?��:M���z�"<B���O<?JM>¤Â�J
§=<R§&<l�¡:^¥l�½�¸ 2ì¹Q�øM�cíI¥lJ=�¡¥l�"�¡JM�z<�N~N(�">c�¡L";.�c�"<D<l¢(�i<?>z�¡Q�<lL��?¨¼���"<���<

§
J=���O<?�DÂ�<?>z<.: ¦ �cJ=��LO<?N ¦  �§fJM>c ��¡L";~�z�"<³���"<�JM>DÂ¤J
§&<.§=<?��:(¥{���¸ ���L�J�L^�"Q�<l>c�¡¥?JM�tJM�¡;=:=>c���z�"Q×�"L��z�¡�T�z�"<³�i<�JM²�:M�¼�c�"<
�z>mJMLO����<l>a���"LO¥n�c��:&L ¦ <{�¸Â¤<l<?L�<?J&¥m�*J=¥?¥{<l�¡<l>c:=Q�<l�z<l>[JMLON �c�"< ¦ J=�z<�Q�Jf�m¥m�"<?N ¦ <l�¸Â�<?<lLª�c�"<~L^�"Q�<l>c��¥lJM�¤�">c:(¥{<?N"�">z<
JMLON��z�"<£Q�<?J=�z�">c<?N�NOJf�cJO¨ÁÀÐL��z�O�¡���cJ ¦ �¡<=®��z�"<B¥{:&���OQ³L���LiN(�¡¥?Jf�c��L";[�z�O<D��J
 =<?>IL^�"Q ¦ <l>�J=�¡�z:a�¡LON(��¥lJM�z<?�I�z�O<£�O�� (�z�¡¥?JM�
<{¢^�z<?L&�R:=���c�OJf�R��J
 =<?>�N"<l�¡��L"<�Jf�c<?N ¦  ��¸Â�:�J&¥l¥{<?��<?>z:&Q�<{�z<?>c�?¨
ÀÐL[<?§fJM�¡�OJf�c��L";F�z�"<��¡Q��i<�N"JMLO¥l<¤���"LO¥n�c��:&La:=�O�z�O<��"�¡�¡<¤;&>z:&�"��®��z�O<¤²^�¡L"<lQ�JM�z��¥I�¡L��z<l>mJ=¥{�z�¡:=L ¦ <{�¸Â¤<l<?La�c�"<¤�"���¡<�JMLON

�z�"<���:&���tQa�i�¸� ¦ <³<l§fJM�¡�OJM�z<?N�¨£���"���D��L��z<?>cJ&¥n�c��:&L)N(<{�c<l>cQ³�¡L"<��F�c�"<.�c>z�O<[;&>z:&�"LON�Q�:M�c��:&L2�z:�Â��"�¡¥m���z�"<³�¸�c>z�i¥n�z�O>z<
�¡�¾�z� ¦ ¿¸<�¥n�z<�N�®�J&�D���¾�¡�£�¸ ^�"��¥lJ=���¡ )N(��Ö�<?>z<?L��£��>c:=Q×�c�"<³��>z<?<{¬xºO<l��N�Q³:=�z�¡:=L�¨[À­�c�B<?§
J=���iJf�z�¡:=L�>z<�¯��"��>c<?�D²^L":fÂ��¡<?N(;&<[:=�
�z�"<£Q�:M�z�¡:=L~:M���z�O<F�"�¡��<£�"<�J=N��¡L��z�O<£J ¦ ��<?LO¥{<F:M���z�O<£�z�"��<l>m�¸�c>z�O¥{�z�">c<=¨Á���"<B¥{:&LO�¸�mJML���J=Q³�O�����z�ON"<F�c<?���c�¤N(<?�c¥{>c� ¦ <?N
J ¦ :f§=<RÂ¤<l>c<R>c�"L�Â����z�":&�(�I�c�"<£�z�"��<l>m�¸�c>z�i¥n�z�O>z<&¨t»O:=>��z�"<D<?JM>z�z�i¯&�iJM²=<F��L"�O�(��<l¢^��<l>c�¡Q³<?L��c�?®^NOJf�cJ.�¡��:=L"�¡ �J
§fJM�¡�¡J ¦ ��<
��L2�c�"<.�">c<?�z<lLi¥{<.:=�t�c�"<[�z�"��<l>m�¸�c>z�i¥n�z�O>z<&¨����O<¾�z>mJMLO����<l>F���"LO¥{�z�¡:=L�®�ù&ú¸û
ûi®i:=�Á�z�"<³J=¥l¥l<l�¡<l>mJf�c��:&LO� ¦ <l�¸Â�<?<lL��c�"<.��>c<l<
ºO<l��N�JMLON~�z�"<¾�O���¡<.¥lJ=��Â�J=��¥l:=Q��"�(�c<?N���>z:&Qü�z�O<¾�OJM>cQ�:=L"��¥£��:�J=N(�¡L";O¨

� Ñ?ý6Ò ��ã á ��Ó�� ß �t� ÑlÒ�ý
���"<D�z>mJMLO����<l>����"LO¥{�z�¡:=L�®�þ�ì�ÿ�ín®(:M��Ja���¡L"<�JM>��� (���z<lQ¶¥?JML ¦ <£<?���z�¡Q�JM�z<�N���>c:=QüJ=�c��:(¥l�¡JM�z<?N��¡L"�"�"��¬­:=�(�c�"�(���OJM�¡>m�l®

ì��Tì���ín® ��ì���í�í{®�J&¥l¥l:=>mN(��LO;a�c:[�c�"<B��:=�¡�¡:fÂ���L";³��:&>zQ[�"�¡JO®
�



S <l§&<l����:=�tÀÐLO�"�(�FH2:=�z�¡:=L
STJ
 =<?> H)�¡¥l>z:=¬­�T>z<?Q�:=> æ=ð³@BJM� å?è&è³@BJ=� æ=è=è�@BJM�

å�ìqCR@¾æ
¬ÐCR@³å�í ê&è å�ð å?è å�è
æ�ìqCR@Bêf¬ÐCR@¾æ=í ê�ð æMè å�ð å�è
ê2ìqCR@£òM¬ÐCR@Bê&í õ&è ò&è æ=ð å
ð
ò)ìqCR@¾ð
¬ÐCR@£ò�í é&è ðMè ê&ð æ=è
ð�ìqCR@Bõf¬ÐCR@¾ð=í é&è ðMè ê&ð æ&ð

���
	���
)Ü
������
��
��������
���
����! #"%$'&("�)(*+"-,.
#�/
�)0$21���&�
#�/3545)�6�
#���7�
�/"%�98�3�:�;� #"%$<�
$<"%�9)=3�>
þ�ìgÿ�í@?BA�CED ìgÿ�íA CEC ìgÿ�í ?GF þµìgÿ�í/F HEI�J�KMLONQP
RTS ì�å�í

Â��"<l>c< A�CUC N"<lL":=�z<?�t�c�"<RJM�"�z:M¬Ð�z�i<�¥n�z>c�"Q�:=�i�c�"<��¡L"�"�(���z�¡;=LOJ=�"JMLON A�CED ���Á�z�O<R¥{>c:&�c�¸¬Ð����<?¥{�z>c�"Q ¦ <{�¸Â¤<l<lL³�c�"<���LO�"�(�JMLON6:=�"�z�"�(��¨¤H):&���F¥{:=Q�Q�:=LO�� &®"�z�O<.»":=�O>z�¡<l>��c>cJ=LO����:=>cQ¶:M�Á�z�O<.���¡;=LOJ=�������O�z<?N��¡L6;&<lL"<?>cJM�z�¡L";³�z�"<���<[����<?¥{�z>mJ"¨IÀÐL
�z�"<¤�">c<?�z<lL��tJ=LOJM�¡ (�����l®
�":fÂ¤<l§&<l>�®l�c��Q�<���<?>z�¡<?���z<�¥m�"L"��¯��"<?�ÁJM>c<·�O�z<?N.��:=>T�z�OJM�t�O�">z��:&�z<=¨ÁP^��<?¥{��ºi¥?JM�¡�� &®f§=<?¥{�z:&>tCD9RH)C
Q³:(N(<?�¡�¼J=>z<�ºO>m�¸�tº"�z�z<?N[�c:£<�J=¥m�[��L"�O�(��¬­:=�(�c�"�(�¼�OJ=��>Á:M�X���¡;=LiJM���¤ö æ
÷­®f��:&���¡:fÂ���LO;FÂ��"��¥m�³¥l��:���<�N¾��:&>zQ��Á<{¢(�">c<?�c�z��:&LO�TJ=>z<
<l§fJM�¡�OJf�c<?N[��:=>·�z�"<F�z��<?¥n�c>cJB�¡L³�z<?>zQ��·:=�i�c�"<F¥l:�</V�¥{�¡<lL��c�¼:=�i�c�"<FCD9RH)C�Q�:(N(<l�x¨¼CRL�CD9RH)C�Q�:(N(<l�O�¡�I<?�c��<?L&�c�¡J=���¡ 
J�>c<l;&>z<��z�z��:&Lª:M�D�z�"<2N"JM�cJ�:=L*���c���iJ=���³:f§&<l>�J)ºOLO�½�c<6�O:=>c��«?:=L�¨����"�����">c:(¥{<?N"�">z<~��:=>�<?���z�¡Q�Jf�c��L";µ�c�"<6�z>mJMLO����<l>
���"LO¥n�c��:&L��OJ&���c�"< ¦ <lLO<{º"�B:M�·<?���¡Q���LOJM�z�¡L";��c�"<[�z�"�">c�¡:=�O�F�i<�JM²(�R�¸ ^�"��¥lJ=���¡ 6: ¦ �z<l>c§=<�N���L��z��<?¥n�c>cJ~J=�c��:(¥{��Jf�c<?N�Â����z�
�z�"<£»":=�O>z�¡<l>¼�c>cJ=LO����:=>cQ6®�JMLON�²^L":fÂ�L³�c:a>c<?�z�"�½����L��"L ¦ ��J=�z<?N�<��¸�c��Q�JM�z<?�Dö½å{÷x¨XWDL"<R�¡Q��i:&>��mJML���¯��OJ=L&�c�½�¸ ³�¡L�����<?¥{�z>mJM�
<?���z�¡Q�JM�z�¡:=L�®(�i��<�N���:&>RJ=�c��<��z�z��LO;.�z�O<.���"���cJ ¦ �¡�����¸ �:M�ÁJ[¥l<l>z�cJ=��L6���¡L"<�JM>�Q�:^N"<l�x®"�¡�¤�c�"<¾¥{:&�"<l>c<lLO¥l<F���OLO¥n�c��:&L�®�Y CUD ìgÿ�í{®N(<{ºOLO<?N�J=�?® Y HCUD ìgÿ�í@? F A CED ìgÿ�íUF HA�CEC ìgÿ�í A�D<D ì�ÿ�í[Z ìxæ=í

Ï���<�JM>c�� &®&�c�"<.¥{:&�"<l>c<lLi¥{<D���"LO¥n�c��:&L6�cJM²&<?�¤§fJM�¡�"<?� ¦ <{�¸Â¤<l<?L6è�J=LON�åBJMLiN~���F¥lJ=L ¦ <B��L��z<?>z�O>z<l�z<?N6J=�¤�c�"<£��>cJ&¥n�c��:&L�:=�
�z�"<[:=�(�c�"�(�¾����<?¥{�z>c�"Q×Â��"�¡¥m���¡�D���¡L"<�JM>c�� �¥lJ=�O��<�N ¦  ~�c�"<[�¡L"�"�"�£�z��;&LOJM�tJf�F��>c<?¯��"<?LO¥{ 6ÿR¨FCñ¥{:&�"<l>c<lLO¥l<¾���"LO¥{�z�¡:=L
��<��z���z�iJML6�"L"���¸ ��¡�¤�O�z�OJM�¡�¡ ���LON"�¡¥?Jf�z�¡§=<£:M�t<l���z�"<?>�<{¢^�z>mJML"<?:=�O��L":&�¡�z<D�¡L��c�"<BQ�<?J=�z�">c<lQ�<lL���®�>c<?�z:=�¡�(�c��:&L ¦ ��J=�¤<l>c>z:&>c�
��Lª�c�"<�����<?¥{�z>mJM�I<��¸�c��Q�JM�z<?�?®Á:=>[L":=L"�¡�¡L"<?J=>z���¸ ��¡Lª�c�"<��z (�¸�c<lQ�¨\WF�F¥l:=�">m��<��c�"<6�i:��z�z� ¦ ���¡�½�¸ µ:M�F�z:=Q�<�<l¢^�z>mJML"<?:=�O�
��L"�O�(�[���¾�c�"<l:&>z<l�z��¥lJM�¡�¡ ���:&�c��� ¦ �¡<=® ¦ �(�[¥?JML ¦ <~�zJM��<l�¡ µN"�¡�c¥lJ=>cN(<�Nµ��L �c�"<��">c<?�z<lL��[¥?J=�z<=¨����"<�Q�JM;&L"�½�c�ON(<�:=�¤�c�"<
�z>mJMLO����<l>����"Li¥n�z�¡:=L�����>z<?�¡JM�z<�N��c:��z�"<.¥l:=�"<?>z<?LO¥{<D���"LO¥{�z�¡:=L6�z�">c:=�O;=���z�"<¾>c<l��Jf�c��:&LO���O����®F þ�ì�ÿ�í/F H ?]Y CED A D<DA=CUC Z ìqê&í

À­��¥?JML~J=�¡�z: ¦ <¾���O:fÂ�L�ö½ål÷X�z�OJM�¤�c�"<D�z�¡Q³<¾N(<?�¡J
 &®(Jf�¤��>z<�¯&�O<lLO¥l [ÿ ¦ <l�¸Â�<?<lL��¸Â¤:����¡;=LOJ=�i���¤>z<?�¡JM�z<�N��z:[�z�O<D�"�iJ=�z<D:=�
�z�"<.J&�z�z:(¥{��Jf�z<�N��c>cJ=LO�¸��<?>����"LO¥{�z�¡:=L ^ ìgÿ�í�?`_ ìgÿ�íæ�aXÿ Z ì¹ò�í
���"�¡�R>z<����"���R¥lJ=L ¦ <¾�O�z<?N��z:�<?���z�¡Q�Jf�c<B�z�"<¾§&<l�¡:^¥l�½�¸ �:=�t�O>z:&�OJM;�Jf�z�¡:=L�:M�T�z�"<.�z��;&LOJM��:f§&<l>�J�N(���¸�mJMLO¥l<cbi®d!efìgÿ�í@? æ#aXÿXb_ ìgÿ�ífZ ìxð=í

���"�¡��<l¢(�">z<��z�z�¡:=L~¥?JML ¦ <¾�O�z<?N��z:�<?���z�¡Q�Jf�z<£�c�"<¾���"<�JM>¤Â¤J
§&<F§&<l�¡:^¥l�½�¸ ��¡L��z�"<¾Q�<?N"���"Q�¨·���"����JM�"�O>z:�J=¥m�~N(:^<���L":M�
J=¥l¥l:=�"L��R��:&>F>mJ=N(��Jf�c��:&L2JMLON2:=�z�"<?>F<?L"<l>c;= 6N(�¡�c�z���OJM�z�¡:=L2Q�<?¥m�iJML"����Q��F��L2�c�"<aQ�<�N(���OQ ¦ <{�¸Â¤<l<?L2�z�O<.�¸Â¤:~���¡;=LiJM���l¨
���"<.¥{:&�"<l>c<lLO¥l<F���OLO¥n�c��:&L�¥?JML ¦ <¾�O��<�N��c:�<?���z�¡Q�Jf�z<£�c�"<¾§fJM�¡�¡N(���¸ ~:=���c�"�¡�FJ=�c���"Q��(�c��:&L6JM�R§fJM>c��:&�O����>z<�¯&�O<lLO¥l��<��l¨

g



ßih Õ6�B� Ñ Ó Ò ��Ókj â Ó�� Ñ Ó Ò
���"<F<l¢(�i<?>z�¡Q�<lL��cJ=���z<{�z¬x�"�~�¡���¡N"<?JM�¡�¡«l<?N�®�J&���z�":fÂ�L��¡L�»t��;&�">c<aìqæ&ín®(J=��J¾�z�O>z<?<{¬ÐN(<l;&>z<?<{¬­:M�g¬x��>z<?<?N(:&QÛ�� (���z<?Q×ö êf÷­¨

���"<.���O>z�¡L";&��JM���z�"< ¦ J=�z<¾:M�t�z�"<¾Q�:(N(<?��>c<l�">c<?�z<lL����z�"<¾�¡Q��i<�N"JMLi¥{<¾:M�Á�c�"<B��:=�"LiN"Jf�c��:&L�J=LON6>z<lÙO<?¥{�R�½�m��<{ÖX<?¥{�F:=L
�z�"<R���z>c�O¥n�c�">c<=¨TCD�z�z�"Q��¡L";¾JD§^���z¥l:^<l��J=���z��¥IQ�:(N(<l�"��:=>t�z�"<R�z:=�¡�(Q�<?N(�¡�"Q�®M�c�"<���Q���<?N"J=LO¥{<R�z�">c��LO;&�ÁJM>c<¤JD���"Li¥n�z�¡:=L�:=�
�z�"<£��>c<?¯��"<lLi¥{ �:M��§^� ¦ >mJf�z�¡:=L�¨.lD���¡L";nmpoR�z:³N(<lLO:M�z<D�z�O<£Q�J&�z��:M���c�"<B���"��<l>m���z>c�O¥n�c�">z<&®9qroR�z:³N(<lLO:M�z<£���c�����z��Ö�L"<��z�?®s o �z:BN(<?L":M�c<I���c�t�"<l�¡;=����®MJMLON�tu o �c:DN(<?L":M�c<I�c�"<�»":=�O>z�¡<l>tJMQ��"�¡�½�c�ON(<¤:M�O���c�ÁJ=¥?¥{<?��<?>cJM�z�¡:=L�®?�z�"<���:=�¡�¡:fÂ���L";D<?¯��OJM�z�¡:=LO�
:M�ÁQ³:=�z�¡:=L�®(<l¢(�">z<��z�z<?N��¡L~�c�"<.»":&�">z�¡<l>RN":=Q�JM�¡L�®"JM>c<B: ¦ �mJM�¡L"<?N�®mvowtuXoyx å

ÿ H q
o=ì9tuXo�z{tuw|Tz}s~o t� |
í�?´è[S ìqõ&ím | tu | z å
ÿ H q o ì�tu o zBtu | z\s o t� | í�x å

ÿ H q�����ì0tu | zBtu ú¸û
û í�x å
ÿ H qO���=ì t� | z t� ú¸û
û í@?�è Z ì­ïMí

JMLON m o s o tu o x�ì�� | x�� o í t� | x å
ÿ H qO���³ì9tu | zBtu ú¸û
û í�x å

ÿ H qr���Mì t� | z t� ú¸û
û í�? è Z ìqé&í

ÀÐL��z�O<?�z<�<�¯&�iJf�z�¡:=Li�l®ym[|6N"<lL":=�z<?�a�z�O<�Q�J=�c�[:M�R�c�"<~��:^:=�z�¡L";O®vtuy|~�c�"<�»":=�O>z�¡<l>�JMQ��"�¡�½�c�ON(<6:M�R���c��J=¥?¥{<?��<?>cJM�z�¡:=L�¨
»"�">z�z�"<?>zQ�:&>z<&®@uIú¸û
ûµJMLON � ú¸û
ûµJM>c<��c�"<��c>cJ=LO�z�¡JM�z�¡:=L*J=LONª>c:M�cJM�z�¡:=L�¥l:=Q��i:&L"<lL��m�l®¼>c<?�z�i<�¥n�c��§&<l�¡ =®¼:M���c�"<�»":=�O>z�¡<l>
JMQ��"�¡�½�c�ON(<?�t:=�(�z�"<�J=¥?¥{<l�¡<l>mJf�c��:&LB:M�"�c�"<I<lÖ�<�¥n�z�¡§=<¤�¡L"�"�(�ÁQ�:M�z�¡:=L�¨T���"�������T�z�"<�Q�:M�z�¡:=L³Jf�T�z�"< ¦ J=�z<I:=�"�z�"<¤�¸�c>z�i¥n�z�O>z<
J=�c��:(¥{��Jf�c<?N3Â��½�c�7�z�"<)²^�¡L"<lQ�JM�z��¥���:�J=N(�¡L";O®�JMLiN3���³�¸ ^�"��¥lJM�¡�¡ 3J=�c�z�"Q�<?N*�z: ¦ <)<?¯��OJ=���z: �z�O<2��>z<?<�ºO<l��N7Q�:M�z�¡:=L
ö ò=÷x¨)H2:&>z<?:f§=<?>?®�qO�[®yqr�=®ÁJ=LON�qO����N(<lLO:M�z<��z�"<6¥{:=Q���:=L"<?L��c�.:=���z�"<���Q���<?N"J=LO¥{<�Q�JM�z>c�½¢ ��L��z�"<��c>cJ=LO�z�¡JM�z�¡:=LOJ=�q®
>z:=�cJf�c��:&LOJM�x®ÁJMLON�¥l:=�"�O���¡L";)Q�:(N(<?�?®¼>c<?�z�i<�¥n�z�¡§=<?�� &¨)»t��LOJ=���¡ =®@� | J=LON(� o N(<lL":=�z<~�z�"<�Q³:&Q�<lL��c�a:M�R�¡L"<l>z�z��J):=�¤�c�"<
���"��<l>m���z>c�O¥n�c�">z<.J=LON��z�"<.��:�:=�z�¡L";O®O>z<�����<?¥{�z�¡§=<l�¡ =®iJMLON�ÿ�N(<lL":=�z<�����>z<�¯��"<lLO¥l =¨�ÀÐQ³�O����¥{���F�¡L��c�"<?�z<.<�¯&�iJf�z�¡:=Li���¡���c�"<
J=�c���"Q��(�c��:&L��z�OJM�R�z�O<[�z ^���z<?QØ���R�¡�¡L"<?J=>?¨¤ÀÐL)Â��OJM�R��:=�¡��:fÂ��¡L";i®(�z�"<[<{ÖX<?¥{�z�¡§=<¾�c>cJ=LO����Jf�c��:&LOJM��Q�:=�z�¡:=L�®=u ú¸û
û ®O:=�t�c�"<
;=>c:=�"LON�®&Â��¡��� ¦ <BJ=�c���"Q�<�N��z: ¦ <B<�¯&�iJM�i�z:[�z�"<D��>z<?<Fºi<l��N�Q�:M�c��:&L�J=��Q�<?J&���">c<?N ¦  �J&¥l¥l<l�¡<l>c:=Q�<{�c<l>IL^�"Q ¦ <?>�CR@³å=®
Â��"���¡<[�z�"<³<{ÖX<?¥{�z�¡§=<³>z:=�cJf�c��:&L�® � ú�û�ûi®XÂ��¡��� ¦ <a�mJM²=<?L�J=�D«l<?>z:i¨¾G·�¡��Q��¡LOJf�c��L";~�z�"<����z��Ö�L"<��z�£:=�¼�z�"<����O�i<?>c���z>c�O¥n�c�">c<=®qroM®^��>z:&Q¶�c�"<.J ¦ :f§=<£<?¯��OJM�z�¡:=LO�?®(>z<����O�½�m����L�®m[| tuw|�x�mvo tuXo�z å

ÿ H q ��� ì tuw|�z tu·ú�û�û^í.z å
ÿ H q ��� ì t� |Tz t� ú¸û
û�í�? è0S ìqë&í

JMLON mpo<s~o tu�oyx�ì���|�x��Uo{í t� |7z å
ÿ H q ��� ì tuy|�z tuIú¸û
û&íwz å

ÿ H q ��� ì t� |Tz t� ú¸û
û^í�? è Z ì¸å�è&í
P^:=�¡§^��L";³�c�"<.J ¦ :f§=<B<?¯��OJM�z�¡:=LO��J=LON6>z<�JM>c>cJ=L";=�¡L";i®M�z�O<¾��:=�¡��:fÂ��¡L";³<{¢(�">c<?�c���¡:=Li�¤J=>z<B: ¦ �cJ=��L"<�N���:=>��z�O<.¥{:=Q���:=L"<?L��c�
:M�t�z�"<¾�"�¡�¡<{¬­�"<?J&N~�¡Q��i<�N"JMLO¥l<¾Q�Jf�z>c��¢X®

q ��� ?7ÿ H m�|`��r���
����� x�mvo�������
���'���r��� ���'� z3å z q ��� ì��� ���
����� z �� �������
����� í��r��� ����� z7å ì¸å&å�í

q ��� ?
ÿXH m o s o ������ ����� x�ì�� | x�� o í��� ��� ���'��� � J �� ���'��� ����� z qr���[ìf��r��� ����� z7å�í�� � J �� ������� ���'� ì¸å
æ=í

»t��;&�">z<)ìqê&íB�z�":fÂR�£�z�O<�>z<�JM�¼�OJ=>��.:=���c�"<��¡Q��i<�N"JMLO¥l<����"LO¥{�z�¡:=Lª: ¦ �cJM�¡L"<�N��i���¡L";2<?¯��OJM�z�¡:=L�ì¸å&å�í{®TJ=�c�z:^¥l�¡JM�z<�N
Â��½�c�2§
J=���O<?��:=�T�c�"<a¥{>c:&�c��¬x�¡Q��i<�N"JMLO¥l<£���"LO¥n�c��:&LO�?®!qr�'�ÛJMLONpqO���.<?¯��OJM���z:�«l<?>z:i¨I»t��;&�">c<�ì�ò�í��z�":fÂR�¾ì�ÿ Z�� ö q����D÷gí{®Â��"<l>c<6�z�"<)�z ^Q ¦ :=� � N"<lL":=�z<?�³�c�"<2�¡Q�J=;=�¡LOJM>c ª�OJ=>���:M�£�½�m��JM>c;=�OQ³<?L��?¨
���"�¡��¯��OJ=L��z���¸ �>z<?�">c<?�z<lL��c�³>mJ=N(��Jf�c��:&LN"JMQ��"�¡L";.�¡L��z�O<D�z:=�¡�OQ�<?N(�¡�"Q�®^ÀÐL��z�"<£¥lJ&��<R:=�X�z�"<D<?JM>z�z�i¯&�iJM²=<��¡L"�"�"�?®(N"Jf�mJ¾���·:=LO�� �J
§fJM�¡�¡J ¦ ��<��¡L��c�"<F�">c<?�z<lLi¥{<R:=�
�z�"<F�z�"��<l>m�¸�c>z�i¥n�z�O>z<&¨t���"���·�O>z<�¥{�¡�ON(<?�¼�z�"<RQ�<�J=�z�">z<?Q�<lL��·:M�ktu·ú�û�ûO®^���¡LO¥{<��c�"<D¥l:=�¡��<�¥n�c<?N�N"Jf�mJ£��<?JM�z�">c<?�I��L��z<?>cJ&¥n�c��:&L
Â��½�c���z�"<a�z�"��<l>m�¸�c>z�i¥n�z�O>z<&¨����"�����">c: ¦ �¡<lQ ¥lJ=L ¦ <.�OJ=>��c�¡J=���¡ ~>c<lQ�<�N(��<�N ¦  ��O�z��L"; tuy� e ®OÂ��"��¥m��>z<l��<l>m���z:��c�"<aN"JM�cJ
¥{:=�¡�¡<?¥n�c<?Na¿¸�O��� ¦ <l�¡:fÂ��c�"<B;=>c:=�"LiN~�z�">��¹J&¥{<&®^J
Â�J
 ³��>z:&Q �z�"<B�"�¡�¡<B¥?JM��®^�c�^�O�����¡Qa�O�¡JM�z�¡L";a�c�"<£��>z<?<£ºO<l��N~Q�:=�z�¡:=L�¨¼C
ºO�½�c<l>�Â�J=�¤N(<?�z��;&L"<?N��z:[�z>mJMLO�zQ��½���z�"����N"Jf�mJ.�c:.�z�O<D�"�¡�¡<£¥?JM��¨¼CRL6JM�"�O>z:
¢(�¡Q�JM�z�¡:=L��c:a�c�"�¡��ºO���z<?>�Â¤J&�I: ¦ �cJ=��L"<�N ¦  
JMLOJ=�� ^«l�¡L";F�z�"<�¥{:&LO���cJML��ÁJMQ��"�¡�½�c�ON(<�N"Jf�mJ"®MJ=LONa¥?JM��¥{�"��Jf�c��L";D�z�O<I�c>cJ=LO�¸��<?>t���"LO¥n�c��:&L ¦ <{�¸Â¤<l<?La�c�"<I��>c<l<�ºO<?�¡N[Q�:M�z�¡:=L�



JMLON��c�"<£�"���¡<D¥?JM��Q�:=�z�¡:=L��¡L��c�OJf��¥lJ&��<&¨t���"<D<{ÖX<?¥{�¤:=���z�"<DºO���z<l>¤:=L��z�"<£�">c<?N(��¥n�c<?N�>c<?�z�"���c��Â¤J&�·§=<?>z ³L":=�z��¥{<?J ¦ �¡<=®
JMLON��½��Â�J=��N(<�N(�O¥{<�N��c�OJf�FNOJf�cJa��>c:=Qü�c�"<£�¸Â�:³<{¢(��<l>c��Q�<lL��m�¤�z�":&�"�¡N�L":=� ¦ <BQ��½¢(<?N�¨¼ÀÐL~�c�"<.��� ¦ ��<�¯��"<lL���>z<����"���c�?®
ù&ú¸û
û������cJ=²=<lL6<?¯��OJ=�X�z:�å¾:f§=<?>¤J=������>z<�¯&�O<lLO¥l��<��l¨

ã ß �6���8� h Õ���� ß � á ��Ó~� ß Ô6Õ6� ß �
C´�O>z:(¥{<�N(�">c<��¡��L":fÂ�N(<?§=<?��:&�i<�N³��:=>·�c�"<£<?���z�¡Q�JM�z�¡:=L�:=���z�"<£��Q���<?N"J=LO¥{<F���"LO¥{�z�¡:=LO��Â��"�¡��<£J=¥l¥l:=�"L��c��L";.��:=>·�c�"<

<{ÖX<?¥n�·:=�"�z�O<R¥{:=�O�"���¡L"; ¦ <l�¸Â�<?<lL[�z�"<¤�c>cJ=LO����Jf�c��:&LOJM�(J=LON.�c�"<�>z:(¥m²^�¡L";FQ�:M�c��:&LO�?¨tC¤�Á�z�O<��cJMQ�<¤�z�¡Q�<=®f�c�"<��">c:(¥{<?N"�">z<
�i<?>zQ����c���c�"<.�¡LO¯��"��>c ~�¡L��z:��c�"<B�z�¡Q�<{¬­��L^§fJM>c�¡J=LO¥{<B:=�T�c�"<.�">c: ¦ �¡<lQ#�"LON(<?>F¥{:&LO����N(<?>cJM�z�¡:=L�¨·���"<¾�O>z:&�i:���<�N��z:=�¡�(�z�¡:=L
¥{:=Li�����¸�m�¼<?�c�z<lL��z��JM�¡�� [:M�X�i<?>���:&>zQ��¡L";.J¾Q�:f§^��LO;£Â��¡LON(:fÂ7��>c<?¯��"<?LO¥{ ³N(:=Q�JM�¡L�JMLOJ=�� (�z�¡�¼��:=�¡��:fÂ¤<?N ¦  ³JB�¡<?J&�¸�I�c¯��OJM>c<?�
<?���z�¡Q�JM�z�¡:=L�:M�ÁJM�¡���z�O<B���"LO¥n�c��:&LO���¡L~�c�"<¾�¡Q³��<?NOJMLO¥l<¾Q�JM�z>c�½¢�¨·G�¯&�iJf�z�¡:=Li�£ì�å=å
í�JMLONµì¸å
æ=í¤JM>c<B<l§fJM�¡�OJf�c<?N6Jf�R<?§=<l>c 
��>z<�¯&�O<lLO¥l ~JMLON6>c<lÂ�>c�½�z�z<?L6J&�l®����� ìf��r��� ����� z3å
í �� � J��� ������� �����Z ZZ ZZ Z

 ¢¡¡¡£�¤ q ���q ���¦¥ ? ÿXH5§�m�| tuw|tu ú¸û
û x(mvo tuXotu ú¸û
û=¨ Z ì¸å�ê&í

JMLON ����� �� � J �� ������� ���'� ìf�� ��� ����� z3å
íZ ZZ ZZ Z
 ¢¡¡¡£ ¤ qO���qr��� ¥ ? ÿ H §�m o s o tu otu·ú¸û
û x�ì�� | x�� o í t� |tu·ú¸û
û ¨ S ì¸å?ò�í

>z<�����<?¥{�z�¡§=<l�¡ =¨¼���"<���<B��J=�����¸Â�:�<�¯&�iJf�z�¡:=Li�¤¥?JML ¦ <.¥{:=Q ¦ �¡L"<?N�®"J&�¤��:=�¡��:fÂR�?®��������
�� � J��� ���'��� ����� ì©��r��� ���'� z3å
í è è

è è ìf��r��� ���'� z7å
í �� � J��� ������� ���'�Z Z Z ZZ Z Z Z
 ¢¡¡¡¡¡¡£
���� q ���q ���q ���q ���

  ¡¡£
?«ª¬¬¬¬­ ¬¬¬¬®

ÿ H°¯ mvo<s~o��� ��� ����� x�ì���|�x��Uo?í±�� ��� ���'�0²
ÿ H°¯ m[|³��r��� ���'� x(mvo������� ���'�0²ZZ

´ ¬¬¬¬µ¬¬¬¬¶
ì¸å
ð=í

Â��"�¡¥m�2¥?JML ¦ <¾>c<lÂ�>c�½�z�z<?L6J&�l®

ö ·�÷ ª¬¬­ ¬¬®
q ���q ���q ���q ���

´ ¬¬µ¬¬¶ ?¹¸#º�» Z ì¸å�õ&í

H)Jf�c>z��¢ � ���³>z<�¥n�cJ=L";=�O�¡J=>aJMLON3¥{:&L&�mJM�¡LO�¾�¸Â���¥{<�J=�[Q�JML^  >z:fÂR�[J=�a�z�"<6L^�"Q ¦ <l>�:=���z�¡Q³<l¬­N":=Q�JM�¡L*Â��¡LON(:fÂR�a��L
Â��"�¡¥m�6<?¯��"�¡�¡� ¦ >c�¡�"Q¶��� ¦ <?��L";��¡Q��i:���<�N�¨@lF�z��LO;�J[;=<?L"<l>mJM�¡�¡«l<?N~��L^§&<l>m��<D:M�TQ�JM�z>c�½¢ � ®"J���:&���(�c��:&L~:=���z�O�¡��<�¯&�iJf�z�¡:=L
¥lJML ¦ <¾: ¦ �mJM�¡L"<?N�J=�?®

ª¬¬­ ¬¬®
qO���q����q ���q ���

´ ¬¬µ¬¬¶ ? ìzö ·c¼{÷�ö ·�÷�í J o ¸½º�»¾S ì¸åfïMí

¿



Â��"<l>c< � ¼ N"<lL":=�z<?�[�c�"<��O<l>cQ³���z��JML*�z>mJMLO�z��:&�z<�:M�FQ�JM�z>c�½¢ � ¨*P(��LO¥l<~�c�"<6>cJM�z�¡:&�.:=�R�z�O<6»O:=�">c��<?>³J=Q��"�����z�iN(<����
¥{:=Li�¸�c>z�"<�N7��L��c�"�����OJ=�i<?>��z:*�z�¡;=L"���� *�c�"<2�c>cJ=LO�¸��<?>����"LO¥{�z�¡:=L ¦ <{�¸Â¤<l<?L
�z�"<�>z<�����<?¥{�z�¡§=<)¯��OJML��c�½�c��<��l®��c�"<�J ¦ :f§=<
<?¯��OJf�c��:&LO�B¥lJ=L"L":M� ¦ <³<?§fJM�¡�OJf�c<?NµJf�.���¡L";&��<[��>z<�¯��"<lLO¥l��<��l¨[ÀÐLO���z<?J&N�®�J6���¡�¡N"��L";�Â��¡LON(:fÂ����B�O�z<?N��z:6�i<?>���:&>zQ±:f§=<l>
�z�"<6N"Jf�mJ"®tÂ��½�c�"��L*Â��"�¡¥m� �c�"<��c>cJ=LO�¸��<?>¾���"LO¥{�z�¡:=LO�³JM>c<�<l§fJ=���OJM�z<�N�>c<?�z�"���z�¡L";)�¡L�J)�z��L";&��<�>c:fÂî��L�<�¯��OJf�c��:&L
ì�å?õ�ín¨
���"�¡���z����N(�¡L";³Â���LON":fÂ��¡��¥m�OJ=>cJ&¥n�c<l>c��«?<?N ¦  ��½�m�¤Â��¡N^�c�6J=LON����c���O�½�m¥m��¨¼���"<£�z>mJ=N(���z�¡:=LOJ=�O��>c<?¯��"<?LO¥{ �¬ ¦ J=�z<?N��z>mJMLO����<l>
���"LO¥n�c��:&L ¦ <{�¸Â¤<l<lL �c�"<���>c<l<�ºi<l��N Q³:=�z�¡:=LªJMLiNµ�z�"<�Q�:=�z�¡:=L�J=�.Q³<�J=�z�">c<?N Jf�.�c�"<~�O���¡<~¥lJ=��®À��r���
����� ®t���a�z�":fÂ�L ��LºO;=�">c<�ìqð&ín¨I»t�¡;=�">c<?�Bì¹õ�í�JMLON ì­ïMí��z�":fÂ��c�"<B�z>mJMLO����<l>¤���"Li¥n�z�¡:=Li� ¦ <{�¸Â¤<l<lL��z�O<B��>z<?<BºO<l��N6Q³:=�z�¡:=L�JMLON��c�"<¾Q�:M�z�¡:=L
J=��Q�<?J&���O>z<�N3JM���z�"<��"���¡<)¥lJ=��® �� ��� ����� ®¤<?§fJM�¡�OJf�c<?N7��L
�c�"<2�c��Q�<{¬x��>c<?¯��"<lLi¥{ 3N":=Q�JM�¡L�® ¦  3�z<l;=Q�<?L&�c��LO;��c�"<�N"JM�cJ>z<�¥{:=>mN"�£J=�BN(<��z¥l>z� ¦ <�N�J ¦ :f§&<=¨a���O<?�z<aºO;&�">c<?�B¥{:&>z>c<?�z�i:&LON�®X>c<?�z�i<�¥n�z�¡§=<?�� &®X�z:2J�Â���LON":fÂñ�z��«?<[:=���¡<lL";=�z� é=è=è�JMLON
æMè=è&è~: ¦ �z<l>c§
JM�z�¡:=LO�?®�>c<?�z�i<�¥n�z�¡§=<?�� &¨�À­�B���¾L":=�z<�N)�c�OJf�¾�c�"<�Q�Jf¢(��Q[�"Q±J=Q³�O����ºi¥lJM�z�¡:=Lµ:M�¤�z�"<���>c<l<³ºO<?�¡NµQ�:M�c��:&L����
¯&�O�½�c<F��<?LO�z�½�c��§&<��z:B�z�O< ¦ >c<?JM²(N(:fÂ�L³�¡L��z�¡Q³<F:M�X�z�"<R��>z<�¯&�O<lLO¥l [¥{:&L��z<lL��·:=���c�"<R§^� ¦ >cJM�z�¡:=LO�?¨tP(�i<�¥{��ºi¥lJ=���¡ =®�J.��Q�J=���¡<l>
JMQ��"�¡�½ºi¥?Jf�c��:&L~���I��<?�½� ¦  ��c�"<¾�¸�c>z�O¥{�z�">c<DJ&��Ja>c<?�z�"���¤:=���z�iJf�?¨·���O�¡�¤���¤J&�¤<{¢(�i<�¥n�c<?N�®"�z��Li¥{<D�z�"<£�z:=�cJ=��<?L"<l>c;=  ¦ <l�¡L";
N(<l�¡��§&<l>c<?N��z:��z�"<³�¸�c>z�O¥{�z�">c<¾��� ¦ <l�¡L";~�z�">z<�J=N�:f§&<l>RJ�ºOLO�½�c<¾�z�¡Q�<a�¡L&�c<l>c§fJM�x¨����O<.>z<�N(�O¥{�z�¡:=L���L)�z�"<aJ=Q��"����ºi¥?Jf�z�¡:=L
�¡�?®":M�¼¥{:&�">m��<&®"N(<l��<lLON"<lL��F:=L6�c�"<¾��<?L";M�c�2JMLON6�"���c¥m�2:=�T�c�"<¾Â���LiN(:fÂ%�i��<�N��¡L6�z�"<a�">z: ¦ �¡L";³�z�"<.N"JM�cJO¨I»t��;&�">z<�ìqé&í
���":fÂR�·�z�"<D��Q���<?N"J=LO¥{<R���"LO¥n�c��:&L�¥?JM��¥{�"��Jf�c<?N�J=¥?¥{:&>cN(�¡L";B�c:¾�z�"<D��<�J=�����c¯&�iJM>c<?�¼�">c:(¥{<�N(�">c<FN(<?�c¥{>c� ¦ <�N�J ¦ :f§=<&¨wWDL"�¡ 
�z�"<a�z>mJMLO�z�¡JM�z�¡:=LOJ=��¥{:&Q³��:=LO<lL��c�F:M�¼��Q���<?N"J=LO¥{<aQ�JM�z>c�¡¥l<?�DJM>c<.���":fÂ�L�¨¤���"<aºO;=�O>z<.�z�":fÂR��>c<?�z�"���c�F¥l:=>c>z<�����:=LiN(��LO;
�z:[�z�">c<l<BJMLOJ=�� ^«?��L";[Â���LiN(:fÂR��¥{:=L��mJM�¡L"��LO;O®^>z<�����<?¥{�z�¡§=<?�� &®&ò�è=è"®(é&è=è"®^JMLiN�æMè&è=èa: ¦ �z<l>c§fJf�z�¡:=Li�·<?J&¥m��®(JMLON~<?J&¥m�~�"�¡:M�
���":fÂR�Á>c<?�z�"���c�t��>c:=Q ¦ :=�z�³�z�"<Ré&ëBJMLON[�z�O<DæMõ&é£@BJ=�"<{¢(��<l>c��Q�<lL��m�l¨Á���"���¼�¡�¼¥l:=LO�z���¸�c<lL��·Â��½�c�³�z�"<R>c<?�z�"���c�Á>c<l;�JM>mN(��LO;
�z�"<~�z>mJMLO����<l>¾���OLO¥n�c��:&L�JMLONª�z�";=;&<?���c�B�c�OJf�a�z�"<6��:&���·Q�<�N(���OQK¥?JML ¦ <�<{ÖX<?¥{�z�¡§=<?��  �¸�c�½ÖX<l>a�z�OJ=Lª�¡�[���O;=;=<��¸�c<?N ¦  
J2�z>mJ=N"�½�c��:&LOJM��»":&�">z�¡<l>�JMLiJM�¡ ^�z���l¨�À­�³����¥{�¡<?JM>a�z�OJM�[�c�"<�¥m�":=��¥{<�:M�R�c�"<�Â��¡LON(:fÂ¶�z�¡«l<~����¥{>c�½�c�¡¥?JM����:=>[�z�"<6�">c:=��<l>
<l§fJM�¡�OJf�c��:&L~:=���z�O<¾��Q���<?N"J=LO¥{<£���"LO¥{�z�¡:=LO�?¨¼À­���¡� ¦ <l�¡�¡<l§=<�N��c�OJf���c�"<¾JM�"�">c:=�O>z��Jf�c<FÂ��¡LON(:fÂ%�z�¡«l<B���":&�"��N ¦ <B>z<?�¡JM�z<?N
�z:��z�O<¾>z<?�¡JM¢(JM�z�¡:=L~�z�¡Q³<¾:=���c�"<.�� (���z<?Q6¨·CDN"N(���z�¡:=LOJ=��Â¤:=>c²���<?<lQ��¤�z: ¦ <¾>z<�¯&�O��>c<?N�:=L��z�"�����c:=�"��¥M¨

��Ó Ò �[ã�Õ�� Ñ Ó Ò �
���"���F�OJ=�i<?>F�">c<?�z<lL��m�R>c<?�z�"�½�m�R��>c:=QØ�z�O<[JMLiJM�¡ ^�z���R:M�·<l¢(�i<?>z�¡Q�<lL��cJ=�TN"JM�cJ�>c<l��Jf�c<?N��c:��z�"<³N( ^LOJMQ���¥ ¦ <l�OJ
§^�¡:=>

:M�Á�"���¡<¾;=>c:=�O�O�l¨Á©¤ ���N(<?J=���¡«l�¡L";��z�O<.�¸�c>z�O¥{�z�">c<{¬Ð�z:=�¡�X�z (�¸�c<lQ#J&��J[�z�">c<l<.N(<?;=>c<l<£:M�t��>z<?<?N(:&Q¶Q�:(N(<l�x®"<?¯��OJM�z�¡:=LO��J=>z<
: ¦ �mJM�¡L"<?N6JMLON��¡Q³�O��<?Q³<?L��z<?N~��:=>��c�"<B��Q���<?N"J=LO¥{<£���"Li¥n�z�¡:=L�:=���z�O<B�z:=�¡��¬x�"�¡�¡<£�z (�¸�c<lQ�¨·C'��<�J=�����c¯��OJM>c<?�¤�">c:(¥{<?N"�">z<
�¡��N(<?§=<?��:&�i<�N���:&>�<?���z�¡Q�JM�z�¡L";µ�z�"<2�¡Q��i<�N"JMLi¥{<����"LO¥{�z�¡:=LO��:M�F�c�"<)�z:=�¡�½¬­�"�¡��<��� (���z<?Q6¨����"<2�O>z:(¥{<�N(�">c<�>c<l�¡�¡<?��:=L
��>z<�¯&�O<lLO¥l �N"<l��<lLON(<?LO¥{<D:M���c�"<F�¡Q��i<�N"JMLO¥l<R���"Li¥n�z�¡:=Li� ¦ <l�¡L";.�c��Q�<l¬x�¡L^§
J=>z��JML���¨t���"<£¥{:&>z>c<?¥{�zL"<��z�¼:=���z�"�����i:��¸�c�"�¡JM�z<
�¡����L^§&<?���z�¡;&Jf�c<?N[�z�O>z:&�";=��J�¿¸:&��L����z�¡Q³<l¬q��>c<?¯��"<?LO¥{ �JMLiJM�¡ ^�z���¼:M��§fJM>c�¡:=�O�Á�c>cJ=LO����<l>·���OLO¥n�c��:&LO�I�¡L^§=:&��§&<?N³��L��z�"<D<l§fJM�¡�(¬
Jf�z�¡:=L�:M�T�z�"<B�¡Q³��<?NOJMLO¥l<D���OLO¥n�c��:&LO�l¨¼À­�����¤��:=�"LiN��c�OJf���z�O<?�z<F�c>cJ=LO�¸��<?>¤���"LO¥n�c��:&LO��JM>c<B��:&Q³<?Â��OJf���z<lLO�z�½�c��§&<F�c:a�c�"<
��<?L";M�c��:=�·�z�"<�J=LOJM�¡ ^«l�¡L";~Â��¡LON(:fÂ��¡L J~Q�:f§^��LO;M¬­Â���LON":fÂÃ»O:=�">c�¡<l>¾JMLOJ=�� (�z�¡�?¨¾À­�B�¡�£��:&�"LON��z�"<³�i<�JM²(�£:M���z>mJMLO����<l>
���"LO¥n�c��:&LO�?®=J=�TÂ�<?���^J=�?®
�z�O<l�¡>T��>c<?¯��"<?LO¥{ ¾�z�">c<?J=N.�¡�ÁN(<?�i<?LON(<lL��Á:=La�z�"<¤��<?L";M�c�a:=�"�z�"���tÂ���LiN(:fÂ¾®f��L[;=<?L"<l>mJM�&>z<����"���z�¡L";
Â��½�c�³Â���N(<?>·���">c<?J&NaJ=LON[�zQ�JM�¡��<?>·JMQ��"�¡�½º�¥lJf�c��:&L[Â����z�[�z�O<R��Q�JM�¡�¡<l>¼Â��¡LON(:fÂR�?¨T���"���¼���O;=;=<��¸�m�T�z�OJM�¼�z�"<��OJ=>cJ=Q³<l�z<?>c�
:M�t�z�"<.�z�"��<l>m�¸�c>z�O¥{�z�">c<B���":&�"��N ¦ <B�cJ=²=<?L��¡L��z:�¥{:&LO����N(<?>cJM�z�¡:=L~�¡L2N(<?¥l�¡N"��L";�:&L6J=L6J=�"�">c:=�">c��Jf�z<£Â��¡LON(:fÂ%�z�¡«l<=¨
���"<��z�¡Q�<{¬x��>z<�¯��"<lLO¥l .¥m�OJM>mJ=¥{�z<?>z���¸�c�¡¥?��:=�O�c�"<R�� (���z<?Q�L":M�¸Â����z�i�¸�mJMLON(�¡L";i®M§fJM�¡�OJ ¦ �¡<���L"��:=>cQ�JM�z�¡:=L[>z<?;&JM>mN(�¡L";R�c�"<

L":=L"�¡�¡L"<?J=> ¦ <?�OJ
§^��:&>¼:M���z�"<R�z:=�¡�OJMLiN[���c�·��L��z<?>cJ&¥n�c��:&L[Â����z���c�"<��"�¡��<l¬­���z>c�O¥n�c�">c<R�� (���z<lQñ�¡�·: ¦ �mJM�¡L"<?N�¨tÀÐL��OJM>z�z��¥{�O�¡J=>?®
�½�.���B: ¦ �z<l>c§=<�N2�c�OJf�¾�c�"<�L":=LO���¡L"<?J=> ¦ <?�OJ
§^��:&>¾:M�I�c�"<��z:=�¡�¼�¡�B>c<?���z>c�¡¥{�z<�N)�c:��c�"<��z:&�"Q�:&���.�¡J
 &<l>£:M�¤�z�"<��z:=�¡�x®�JMLON
�z�OJM�B���¾N(��Q��¡L"�����"<��BÂ��½�c�µN"<l�(�c��¨.À­�¾�¡�BJ=�¡�z:~: ¦ ��<?>z§&<?N��c�OJf�B�"LON"<l>¾�¸�c>z:&L";~;&>z:&�"LON����OJ=²^��L";i®��z�"<³��L��c<l>mJ=¥n�c��:&L�:=�
�z�"<.�z:=�¡�XÂ��½�c���c�"<B�"�¡��<.�z (�¸�c<lQü����N(Q���L"���z�"<?N�J=���c�"<.��:&�����c<lLON"���z:�§^� ¦ >mJf�c<£JM���½�m��:fÂ�L6N(:&Q���LOJ=L�����<l>c�¡:^N�®(Â��"�¡¥m�
��L��z�OJM�F¥lJ&��<&®��O:fÂ�<?§=<l>�®��¡��J&�z�z:(¥{��Jf�z<�N�Â����z�2J����¡;=LO�½ºi¥?JML���N"JMQ��"�¡L";���<?§=<?�q¨¼CÃ�¸�c>z:&L";�N(�¡�z��<l>m���¡§=< ¦ <l�OJ
§^�¡:=>¤:M���c�"<
��:&�������RJM���z:[: ¦ ��<?>z§&<?N�®^Â��"��¥m���¡��>c<{Ùi<?¥n�c<?N ¦  ~J�N(<l��<lLiN(<lLO¥l<¾:M�t�z�"<.�z�"<�JM>�Â¤J
§&<D§&<l�¡:(¥{���¸ �:=L���>z<�¯��"<lLO¥l =¨

��� Ä2Ò Ó2ÁÎã ß Ô ý6â�ß£Ò �[�
���"<�<{¢(��<l>c��Q�<lL��m�[Â¤<l>c<�¥{:=LiN(�O¥n�c<?N ¦  �°F>�¨3H)J&�zJ
 &:&�z�"��P(Jf�c:�:=�R�z�"<2ÀÐLi�¸�c�½�c�(�z<�:M�B��<�¥m�"L":&��:&;= =®IP(�"��Q��¡«l�

Ï�:=>c�i:&>cJM�z�¡:=L�¨Ã���"<�N"�¡�c¥{�O�c�z��:&LO��Â����z�´°D>?¨��tJM²fJ&���"�£�TJ=«l:&�7:=�¾�z�"<µP^�"�¡Q³�¡«l�´ÀÐLO�¸�c�½�c�(�z<µ:M�.�T<?¥m�"LO:=�¡:=;= 3Â�<?>z<
��L^§fJM�¡�OJ ¦ ��<&¨

Â



AG8(x)

AG8(x)

AG9(z)AG1(x) AG7(z)

35.0 35.0

CL

130.0

5.0

5.0

AG1(x)

AG6(x)

AG2(x)

AG3(x)

AG4(x)

AG5(x)

AG7(z) AG9(z)
CL

10
0

20

24

20

AG12(z)

AG8(x)

AG9(z)

AG11(x)

AG7(z)

AG10(z)

CL

AG10(z)

AG7(z)

AG11 (x)

AG9 (z)

20 24

AG12 (z)

Top View

CL

Cross Section

Below Surface

4.5
7.5

7.5

Side View of Superstructure

Excitation Direction

90

12
.7

16
.5

16
.5

16
.5

16
.5

20
.3

Ã "�Ä98��<
�Ü
�i:�;�Åw
#�/"�Æp
�)�$<�����!
#$�ÇÈ45Å�������É5"�)�ÄÊ*+"�Æp
�)�3<"%�9)=3���)�6�Ën # ½
��%
#�<�9Æp
#$�
#�k1@�� #�
$<"%�9)=3�Ì.Ën���@*+"�Æp
�)�Ç3<"%�9)=3i�
�<
�"�)( #Æ(>

Í



U eff

U eff

θeff

,m1  I 1

m0 I 0

H k1

u u

k

k

1

HH

θθ
Ηθk

θ0

0 θ0 H

U 0

U 1

1

Ã "%Ä98��/
Î�!����8�Åw
#��Ç��!$��U8= ½$<8��<
~�!&�3�$�
�ÆÏÉ2"%$<�(Ð°"��%
kÑ5
���6�Ò�ÆpÅw
�6=��)= ½
�3#>

Ó



10 20
Ô

30
Õ

40
Ö-2

0
-1

0
0

10
20

Frequency, Hz.

R
ea

l P
ar

t o
f 

Im
pe

da
nc

e 
Fu

nc
tio

n,
 k

gf
/c

m

89 Gal
268 Gal
Ô

Ã "�Ä98��<
~g!�T×�
�����Ð��
�<$���Ø�$<��
~Ò�ÆpÅw
�6=��)= ½
 Ã 8=)� ½$<"%�9)yÌ=Ën # ½
��%
#�/�
$<"%�9)¾×�
� ½���/6=3�>
Ù



10 20
Ô

30
Õ

40
Ö

0
50

10
0

15
0

20
0

Frequency, Hz.

Im
ag

in
ar

y 
Pa

rt
 o

f 
Im

pe
da

nc
e 

Fu
nc

tio
n,

 k
gf

/c
m

89 Gal
268 Gal
Ô

Ã "%Ä98��<
 � �TÒ�Æv�
Ä9"�)=�
�<&ÚÐ��
�<$2��Ø�$<�=
~Ò�ÆvÅ.
�6���)= ½
 Ã 8=)= ½$<"%�9)@Ì=*n"�3�Å����� ½
�Æp
�)�$2��)=6�Ë5 # ½
��%
#�U�
$<"%�9)�×2
� ½���/6=3#>
Ü#Û



0
Ü

10 20
Ô

30
Õ

40
Ö

50
Ý

60
Þ0

2
4

6

ω  Hz.

|H 1
 8

( ω
 ) |

P.G.A. = 89 Gal
ß
P.G.A. = 268 Gal
ß

Ã "�Ä98��<
5¿!� Ã �<
�à!8�
�)= ½&vÐ°�%��$7��Øw$<��
n�X�/��)�3�Ø�
#� Ã 8=)= ½$<"%�9)Ê	w
#$ÈÉ�
#
�)Ê$<��
k���=�
á�"�)�Ä~���
	��%
2��)�6p$<��
5Ð°"��%
5âc�
ÅX>
Ü(Ü



10

20ã 30ä 40

Frequency, Hz.å200
æ400

ç600
è800

é1000
ê

Time, s.

ë

 0
0.

5
1

1.
5

2
2.

5
Z

Ã "�Ä98��<
}Â!�Ú��"�Æp
½Ç Ã �/
�à�8�
�)� ½&�ÐT�%��$[��Ø�$<��
\���/��)=3�Ø�
#� Ã 8=)= ½$<"%�9)ì	w
#$ÈÉ�
#
�)ì$<�=
(�����
á!"�)=Ä¾���
	��%
Ú��)�6�$<��
ÐT"��%
Îâc�
ÅXÌ=Ð�
��
á¾í+�<�98=)=6(Ën # ½
��%
#�/�
$<"%�9)fîï��Â�ÓÚík���ðÌ�Ó
Û�Û}ñn	�3�
#�<�
�
$<"%�9)=3i"�)�����"�6="�)�Ä��ò"�)=6���ÉÎ>
Ü��



10
20ó 30

ô 40

Frequency, Hz.õ500
ö1000

÷1500
÷

Time, s.

ø

 0
0.

5
1

1.
5

2
2.

5
3

Z

Ã "�Ä98��<
 Í �Ú��"�Æp
½Ç Ã �/
�à�8�
�)� ½&�ÐT�%��$[��Ø�$<��
\���/��)=3�Ø�
#� Ã 8=)= ½$<"%�9)ì	w
#$ÈÉ�
#
�)ì$<�=
(�����
á!"�)=Ä¾���
	��%
Ú��)�6�$<��
ÐT"��%
Îâc�
ÅXÌ=Ð�
��
á¾í+�<�98=)=6(Ën # ½
��%
#�/�
$<"%�9)fîï��Â�ÓÚík���ðÌ��
Û�Û�Û}ñn	�3�
#�<�
�
$<"%�9)=3�"�)�����"�6="�)=ÄÎ�ù"�)=6��OÉ~>
Ü�g



0 10 20 30 40 50 60

-2
0

0
20

40
60

80

P.G.A. = 89 gal
ú
P.G.A. = 268 gal
ú

400 Observations in Analyzing Window

Frequency (Hz.)

R
e[

K
hh

] 
(k

gf
/c

m
)

0 10 20 30 40 50
û

60

-1
00

0
10

0
20

0
30

0
40

0ü
P.G.A. = 89 gal
ú
P.G.A. = 268 gal
ú

800 Observations in Analyzing Window

Frequency (Hz.)

R
e[

K
hh

] 
(k

gf
/c

m
)

0 10 20 30 40 50 60-2
00

0
0

20
00

60
00

P.G.A. = 89 gal
ú
P.G.A. = 268 gal
ú

2000 Observations in Analyzing Window

Frequency (Hz.)

R
e[

K
hh

] 
(k

gf
/c

m
)

Ã "�Ä98��<
(Ó!�Ú×�
����iÐ��
�<$ý��Ø5$<��
}���/��)=3/���
$<"%�9)=���°Ò�ÆvÅ.
�6���)= ½
 Ã 8=)= ½$<"%�9)þ��Ø2$<�=
\Ð°"��%
(âc�
Å@Ì°Ð�
��
á¦ín�<�98=)�6Ë5 # ½
��%
#�U�
$<"%�9)�îï��Â�Ó}í+���ðÌ��ù"�)=6��OÉB��"%ÿ#
�î � Û�Û}ñn	�3<
#�<�r�
$<"��9)=3#Ì��58�ÆÎ	w
#�i��ØT����ÆpÅ���
�32îï¿
Û�>
Ü �



���������	��

�����

ö½ål÷�©¤<lLiN"Jf��®"ÞO¨¡®OJMLiN�ÍI��<?>c�z:=�x®(C.¨¡®��¤]��=eg]�YmYlkneg]�����b&b�vwe��mufoxe¹\f]O_³\����·\MknkzY{v¡ufoxe¹\f]�uf]����MbOY��{oxkzuMv��D]�uMvwp
_ne�_cr
��Y��m\M]������Megoqe¹\M]"r ���¡��<? ~ÀÐL��z<?>c�c¥{�¡<lLi¥{<=®"EF<lÂ"!·:=>c²�®�å�ë=ë&ê"¨

ö æf÷�©¤:
¢�®¤@³¨¡®�JMLON
Þ&<lL"²^�¡LO�l®�@³¨¡®�V�egy�Y��XYlkne¹Yn_~�D]�uMvwp
_ne�_$#&%T\fkzY��mu
_noxeg]��3uf]��'�·\f]Ooxkz\Mvçr£AF:=��N(<lL�°£J
 =®W£J=²���JMLiN�®Xå?ë�ïMõ"¨
ö êM÷�H2:����¡<lQ�®=U�¨¡®=J=LON[�T>c�½���"LiJ=¥M®&Hª¨�®TózG·Ö�<�¥n�c�Á:=���z:=�¡�"�¸�c>z�i¥n�z�O>z<��¡L&�c<l>mJ=¥{�z�¡:=L³:=L[�z�"<�>c<?�z�i:&LO�z<�:=� ¦ �"�¡��N^¬
�¡L";&�BN(�O>z�¡L";2�¸�c>z:&L";6<?JM>z�z�i¯&�iJM²=<[;=>c:=�"LiN)Q�:M�c��:&L�® ô)(DY­bO\fkno+*a\=�¤�-,/.10$2"r~ht]OegjfY{km_negoxp2\1�³�X\�3(ogWOY{kn]
�·ufv½e �{\fkn]Oe¹ufrTH)J=>c¥m��å?ë=é&õ"¨

ö ò=÷�H2 ^�¡:=LOJ=²^�¡�?®�@³¨�®�EF��²&:=��JM:=��®XCa¨�®TJMLONµ@BJM«l<l�cJ&�l®�@³¨¡®RócP^:&����¬­�"���¡<{¬ ¦ >c�¡N";=<a�z<l����Q���¥a�¡L��z<?>cJ&¥n�z�¡:=L54FUB��LO<{¬
Q�Jf�c�¡¥�J=LON��¡L"<l>z�z��JM�"<lÖ�<�¥n�m�l¨�Í¼JM>z�ÁÀ64^P^:M�g�¤��:&���x® ô��Rufkno�W8793Ou?d&Y��¤]��=eg]�YmYlkneg]���uM]��.�ioxk63:�{o;3(kzufv�}.pf]Xufy<.
e��{_mr�=¼:&�q¨iæ=õ"®�å�ë=ë�ï(®^�"��¨Oê&ê�ï�¬Ðê&ð=ë"¨

ö ðf÷��tJM«?:=��®��B¨¡®�JMLONµP^�"�¡Q³�¡«l��®�U�¨�®�ócER:&L"���¡L"<�JM>B��<?�¡�zQ��¡¥ ¦ <?�OJ
§^��:&>F:=���"�¡��<[��:=�OLON"Jf�c��:&L����z>c�O¥n�c�">c<³�z (�¸¬
�c<lQ��l® ô?>¤kz\@�mYcY��Meg]��M_3\�� o�W"Y7�A0fo�WCB�\MknvD�E�·\f]@�{Y{kcY{]��cY
\M]F��uMknogW:7$3Ou�d=Y&�¤]-�Meg]XYcYlkneg]��Mr�H)J=N">z��N�®
P^�iJM�¡L�®�å?ë&ë&æ(®^�"��¨�å?é&è�ï�¬må?éOå?èO¨

Ü�¿


