
�����������
	
������������������� ������� � � !"!$#&%'%(�)��*� !"!,++�++.-0/1/0! 2

345376�8
9;:=<?>A@B<DCFEG>IHKJK@ML H NO>IHP>IEQ:SR LUTV>IJ W XKRU<?LZY,[\EG]^<?]`_a]bRc9d:feg>IR
hji LU<G_lkKL HPm h <G:fHKJK:SEQJKLnTV:=<?Ln]oH

p,q
roq
s*q�t�uvpvwVxIyBz{w.|$}1~$�,���U�^���U�S�
����wV��t�u���s��w����VyB�,|'|��,���
���^�Z�����U�

� �7�f�=���*�
� �������
 ��
¡£¢ ¤�¤¦¥¨§ª©«¢ ¬(�§®¡ } £¯1¥¨°²±³¬(´
	
¥ªµ&¢ ¥ª¶�¥¨´�·(¸ ¤�§¨¬(¹º¹º¥¨$©¼»¾½ ~} £°�¿$¸ ¤�§¨¬(¹º¹º¥¨$©¼»�· ~�ÀÁ�Â)ÃÅÄ�Æ�Ç$ÆÉÈ'Ê¼Æ�Ê®È'Ä®È'Ë&Ì®Ä�Ì�Â)È�ÍÎÇ1Ì�È0Ä«Ì�Ì®Ê�È0Ë�Ï)Ä�ÃÅËÑÐ*È'Ë)È'Ê®Ç$ÍÅÃÅÒ0È'ÏÑÓ?Ô)Í Ì®Ã ÕÖ�Ê�×$Ì®×£Ø'×"ÍÙ�Ç$ÚÉÈ'Í�Û£Ü�Ã Ì�ØªÂ)ÃÅË)ÝßÞ�Ð�Ó?Ö�Ù�Û)à�Ä�Ì®Ç$Ë)Ï�Ç$Ê®Ï�ÃÅÒ(Ç1Ì�ÃÅ×"ËßÜ�Ã Ì�Â)ÃÅË�Ì�Â)Èá�Ë&Ì®È'Ê®Ë�È'Ì�â
Ë)Ý"ÃÅË)È'È'Ê®ÃÅË)ÝQÁ�Ç$Ä�ãßä�×"Ê®Ø'ÈQÞåá�â
Á�ä�àªæÐ�Ó?Ö�Ù�ÛßÃÅÄ,ÇQÄ�Ô)Ã Ì�ÈB×$çØ'×"Ë£Ì�Ê®×"Í Ç$Ë)ÏÑè�Ç$Ë�Ç$Ý"È'è�È'Ë&Ì¼Æ�ÍÎÇ$Ë)ÈºÆ)Ê®×$Ì�×£Ø0×"ÍÅÄ0é)È¨ê£Ì®È'Ë)Ï)È'Ï?ç³Ê®×"èbÓ?Ö�Ù�ÛÉéÌ�×ÑØ'×(ë&È'Ê²Ç$Ë£ìQØ'×"Ë)Ë�È0Ø¨Ì�ÃÅ×"Ë�Õ�×"Ê�ÃÅÈ0Ë&Ì�È0ÏlÌ®È'ØªÂ)Ë�×"ÍÅ×"Ý$ì£é�Ä�Ô)ØªÂ�Ç$Ä�Æ�Ç$Øªã"È¨Ì�Þå×"ÊÓ?Ö�Ù�Û)à¨é Á�ÃÅè�È�í*Ã ë�ÃÅÄ�ÃÅ×"Ë5Ó?Ô)Í Ì�ÃÅÆ)ÍÅÈ¨ê�ÃÅË)ÝßÞ³Á¼í*ÓQà²Ç$Ë)Ïß×"Æ�Ì®ÃÅØ0Ç$Í�æ�Ð�ÓÑÕÖ�Ù�Û�Ç$ÍÅÍÅ×(Ü�Ä�Ç$Ô�Ì�×"è�Ç1Ì®È'Ï�Ë)È¨Ì�Ü�×"Ê�ã�×"ÆÉÈ0Ê®Ç1Ì®ÃÅ×"Ë�Ä(é$Ï�ÃÅÄ�Ì�Ê®ÃÅÚ)Ô�Ì�È'Ï²Ç1Ì Ì®Â�È�Ë)È¨Ì«ÕÜ�×"Ê�ãlÈ'î£Ô)ÃÅÆ)è�È'Ë£ÌvÍÅÈ¨ë&È'Í�é�Ü�Ã Ì�ÂßèvÔ)Í Ì®Ã Õåë&È0Ë�Ï)×"Ê,Ç$Ë�Ï5è,Ô)Í Ì�Ã Õ�ÍÎÇ'ì&È0Ê�ÃÅË&Ì®È'Ê«Õ×"ÆÉÈ'ÊªÇ$Ú)ÃÅÍÅÃ Ì�ì&æ�ï*Ä�Ä®Ô�ØªÂné�Ã Ì�ÃÅÄ�È¨ê�ÆÉÈ'Ø¨Ì®È'ÏÑÌ�Â�Ç1Ì�Ð�Ó?Ö�Ù�Û�È'Ë�Ç$Ú)ÍÅÈ'Ä�Ø0×"Ë&Ì�Ê®×"ÍÇ$Ë)Ï²è�Ç$Ë�Ç$Ý"È'è�È'Ë£Ì�×$ç)Ì�Â)È�Ì�ÊªÇ$Ë�Ä®ÆÉ×"Ê�Ì�Ë)È¨Ì�Ü�×"Ê�ã�Ú£ì�Ä«ÌªÇ$Ë)Ï)Ç$Ê®Ï)ÃÅÒ'È'Ï,è�È'ØªÂ�ÕÇ$Ë)ÃÅÄ�è�Ä(é�Ë)×$Ì*Ú£ìÑÆ)Ê®×"Æ�Ê®ÃÅÈ¨ÌªÇ$Ê«ìÑè�Ç$Ë)Ç$Ý"È0è�È'Ë&Ì*Ä«ì�Ä«Ì®È'è�Ä*Ç$Ë)ÏGÃÅË£Ì�È'Ê�çåÇ$Ø'È0Ä0æá�Ë�Ç$Ï)Ï�Ã Ì®ÃÅ×"Ëné�Ð�Ó?Ö
Ù�Ûv×$ðZÈ'Ê®Ä�×"Æ)ÆÉ×"Ê�Ì�Ô)Ë)Ã Ì�ÃÅÈ'Ä�Ì®×ºÃÅË&Ì�È0Ý"Ê®Ç1Ì®È�Ø'×"Ë&Ì®Ê�×"ÍÉÇ$Ë)Ïè�Ç$Ë�Ç$Ý"È'è�È'Ë£Ì�×$ç�èvÔ)Í Ì®ÃÅÆ�ÍÅÈ�Ë)È¨Ì�Ü�×"Ê®ã7ÍÎÇ0ì&È'Ê�Ä(æ�Á�Â)ÈºÚ�Ç$Ä®ÃÅØºÄ�Ô)Ã Ì�Èº×$çÐ�ÓÑÕÖ�Ù�ÛBÆ)Ê®×$Ì�×£Ø0×"ÍÅÄ0éZË�Ç$è�È'Í ìBÄ�ÃÅÝ"Ë�Ç$ÍÅÃÅË)Ý)éÉÊ�×"Ô�Ì®ÃÅË�Ý�Ç$Ë)ÏGÍÅÃÅË)ã�è�Ç$Ë�Ç$Ý"È'è�È'Ë£Ì0éÂ�Ç$Ä�ÚÉÈ0È'ËÑÇ$ÍÅÊ®È0Ç$Ï�ì7Ä�Ì®Ç$Ë)Ï�Ç$Ê�Ï)ÃÅÒ'È0ÏUéÉÇ$Ë)ÏÑÂ)Ç$Ä�ÚÉÈ'È'Ë?Ä®Â�×(Ü�ËBÌ�×�ÚÉÈ�Ä�Ì®Ç$Ú)ÍÅÈÇ$Ë)Ï�çåÔ�Ë)Ø¨Ì®ÃÅ×"Ë�Ç$ÍÉÌ�Â)Ê®×"Ô)Ý"ÂBÄ®È¨ë&È'ÊªÇ$ÍÉì&È0Ç$Ê®Ä�×$ç Ì�È'Ä�Ì�ÃÅË)Ý�Ç$Ë)Ï7È0Ç$Ê®Í ì�Ï�È0Æ�ÍÅ×(ì£Õè�È'Ë£Ì�Ä(ælñ�×(ÜoØ0Ç$Ê®Ê®ÃÅÈ'Ê�Ä,Ç$Ê�ÈBÍÅ×£×"ã�ÃÅË�ÝQÇ1Ì�Â)×0ÜbÌ�Â)È¨ì{Ø0Ç$Ë{ÍÅÈ¨ë&È0Ê®Ç$Ý"È7Ì�Â)ÈÆ)Ê�×$Ì®×£Ø'×"ÍÅÄ¼Ì�×7Ê�È0Ç$ÍÅÃÅÒ0È�Ê�È'ë&È'Ë£Ô)ÈvÇ$Ë)ÏGÇ$Ø¨Ì®Ã ë$Ç1Ì®È,Ç$Ï�ë"Ç$Ë�Ø0È'ÏQÄ®È'Ê«ë�ÃÅØ'È'Ä(æ�ï¼Ø¨ÕØ'×"Ê®Ï)ÃÅË�Ý"Í ì£éÏ)ÃÅÄ®Ø'Ô)Ä�Ä®ÃÅ×"ËaÃÅË{Ì®Â)ÈBá�â�Á�äòÂ�Ç$Ä�Ä�Â)Ã ç¾Ì®È'Ï{Ì®×lÂ)×(ÜbÌ®×ßÇ$Æ)Æ)Í ìÐ�Ó?Ö�Ù�Û�Æ)Ê�×$Ì®×£Ø'×"ÍÅÄBÌ�×5Ä®Ô)Æ�ÆZ×"Ê«Ì�ë"Ç$Ê®ÃÅ×"Ô�ÄBÄ�Ø0È'Ë�Ç$Ê�ÃÅ×"ÄÑÇ$Ë�ÏAÔ)Ä®ÈGØ0Ç$Ä�È0Ä0æï¼ç¾Ì�È0ÊvÚ)Ê®ÃÅÈ¨ó)ìßÊ®È¨ë�ÃÅÈ'Ü�ÃÅË)Ý�Ð�Ó?Ö
Ù�ÛßÚ�Ç$Ä�ÃÅØ0Ä0é
Ì�Â)ÃÅÄ�Æ)Ç$ÆZÈ'Ê�Æ�Ê®È'Ä®È'Ë&Ì®Ä,Ì�Â)ÈÍÎÇ1Ì�È0Ä«Ì�Ì�Ê®È'Ë)Ï)Ä�ÃÅË�Ð�Ó?Ö�Ù�Û,Ä«ÌªÇ$Ë�Ï�Ç$Ê®Ï)ÃÅÒ0Ç1Ì�ÃÅ×"Ëné£Ü¼Ã Ì�Â�Ç*ç³×�Ø'Ô)Ä×"Ë�Ï�È0Æ�ÍÅ×(ì£Õè�È'Ë£Ì�Ä«Ì®Ê®Ç1Ì®È'Ý"ÃÅÈ'Ä(é£Ä®È'Ê«ë�ÃÅØ'È�Ç$Ä®ÆÉÈ'Ø¨Ì®Ä0é�Ç$Ë�Ï�×"ÆÉÈ0Ê®Ç1Ì®ÃÅ×"Ë�Ç$Ë�Ï�è�Ç$Ë�Ç$Ý"È'è�È'Ë£Ì0æô�õ(öQ÷*ø£ù0ú�û1üþý�ÿ����������
	���������������������������������� !���" #��$&%('*)
+-,/. s�0�t)q��2143�0�u«q�s

� �������
 ��
¡£¢ ¤�¤¦¥¨§ª©«¢ ¬(�§®¡ } £¯1¥¨°²±³¬(´
	
¥ªµ&¢ ¥ª¶�¥¨´�·(¸ ¤�§¨¬(¹º¹º¥¨$©¼»�· ~ »³- ~ »�·65 ~�À798;:�<=:�<?>A@CB#D�EA:�<FD�GIH?B#D*J*K�HIJCLIKMJCNON�>QP�P2R;8�L?>QP!S�P�TINU<=J*P
V P�WYXZX[>!:�B#8�N]\^8�@C8;:#J�R-_YT?HIP#N�B#8;H->!B(`a8;LI>Mb V \c_�`4deJ�LIKZf48�H�>OB
g2DhgA<?>jikD*X[>lb"fmg]g]i^d�S(J�LIKnE]8o:#<n:�<I>p8�Lq:�B#DYK?TIN�:#8;D*LnD�G
H?B#D*J*K�HIJ�L�K�N!DCLq:�>OLq:4K�>OR;8�rC>OB�W�P�>OB�rY8�N�>OPOSsP�TINU<MJ*Put6v(wxgAyzJCLIK
rY8�K?>!DpN!DCXZXFTIL?8�NOJ�:#8;D*LIP!S�8o:c8�P{>!|Y}->ON�:�>QKj:�<IJ�:{:#<?>[JCXZDCT?Lq:
D�G�:�BUJ�~�N�E]8�R;R{N!DCLq:�8�LYT?>�:�D�@*B�D�E�BUJ�}I8�K�R�WnD�r*>!B[:�<?>�LI>�|Y:
G�>!E�W*>OJ�BUPO� V :k:#<?>=P#J�XZ>c:�8�XZ>CS�N!JCB�B#8;>OB#PAJCB�>MN!DCLq:�8�LYT?DCTIP�R�W
G"JCN!8;LI@nK�>!X�J�L�K�G�DCB�N!D*P�:�B�>QK�TIN�:#8;D*Lu��gA<I>!B#>�G�DCB#>CSAN!JCB�B#8�>!B
L?>!:6E�D*B���P[L?>!>QKn:#D�H�>�>OL?<IJCLIN�>QKn:#DlH->�J�HIR;>�:�D�P�T?}?}-DCB�:
<?8�@C<�r*DCR�T?XZ>OP�DCGq:#B#J�~�NmG�DCBur�JCB�8�DCTIPaP�>OB�rY8�N�>OPuE]8o:#<�R;D�E�N�DqP6:Q�

� T?B#B�>OLq:�R�WCS�r�J�B#8;D*TIP�JCN�:#8;rY8;:�8�>OP�JCB�>=T?LIK�>OB�E�JsW�:�DjK�>!w
rC>OR;D*}�L?>!E�:#>ONU<?L?D*R;D*@C8�>OPm:#DFN�D*XZ}?R;W[E]8;:�<�P�TINU<�NU<IJCR;R�>!L?@*>OPO�
gA<?>�DC}�:#8�NOJ�RAL?>!:6E�D*B���8�P�N�>!B�:#JC8;LIR;W�DCLI>pX�J��6D*B[:�DC}I8�NCS(8;L?w

�Z�!�C�*�
�#�6���*�e�6�U�#�U�� s��¡£¢C¤Y¥O¢O¢Q¦�§
�Z�!�C�*�
�#�6���*�e�6�U ����
��¡£¢�¤�¥!¢Q¢Q¦�§
¨����Y�!©�ªM�!���q�
�#�6���*�e�6�#�U�U�� s��¡«¢�¤�¥!¢Q¢O¦C§
¬�m® ���O�C� ®q¯ �j�o��°(�±� ®³²�e´² �#�&° ¯ �6µ³¶��#�6 ����U��¶�·*�x�6�#ª��

¸-�!¹ ¯ ����� ¯ �6���U�U¤ ²Ae»º4¯ �6� ¯ ���!�6� ¯ ��¤2�[�q�6�!� ® ��� ¯!¼ � ® ��¤m½�¾O¢ ¼ ¾s¿!¾s¿�¤
Às�!�Y�O�I§
¬x¬�m® �]�O�C� ®q¯ �Á���e°(�±� ®�Â ©o¡[Ã ¯QÄ�º4¯ �q�
�*©±�6�o� Ä ¤qÅ�Æc§
�QÇ*È ¼ ªM�O��©�É����Oµs��¡*�C§ � ¯ ª ¯ � ¯ �6��Ê�©o�!¹�§ ���
��§ � ¯ § Ëx�

N�R�TIK�8�L?@�<?D�EÌ:�D�}?B#D�rY8�K�>cN�D*Lq:�B#DCR�J�LIK�X�J�L�J�@C>OXZ>!Lq:�}IR�JCL?>
:�>QNU<?L?D*R;D*@C8�>OPO�Ìik>!B#>CS]ÍcÎ�v�`2_Ï8�P�>�|�}�>QN�:#>OKÏ:�D�H->�J��C>OW
>!L�J�H?R�>!BQ�MÍcÎ�vÁ`4_�8�P�JpP�TI8o:#>=DCGÁt6vewxHIJCP�>OKj}IB�DC:�D�N�D*R�P{:�<IJ�:
N!JCL�H->cJC}?}?R�8;>QKZ:�DZN�D*Lq:�B#DCR�JCLIK�X�JCLIJ�@*>{DC}?:�8�N!J�R-L?>!:6E�D*B���P
Ð;Ñ�Ò �4ÍcÎ�v�`2_^D�Ó�>!BUP�DC}?}-DCB�:�TIL?8o:#8;>QP�:#D]B�>QJ�R�8;ÔO>4LI>!ElG�>OJ�:�T?B#>OPOS
P�TINU<�JCPeX=T?R;:�8;w�r*>!LIK�D*Be8;Lq:#>!B#DC}->!BUJ�H?8�R;8;:6WCS*XFT?R;:�8;wxR�JsW*>!Be8�L*:#>!B�w
DC}->!BUJ�HI8;R�8o:6WÌb"8;Lq:#>!B#E�D*B��Y8�L?@hDCG�K�8;Ó�>!B#>!Lq:�L?>�:6E�DCB#��R�JsWC>!BUPUd�S
G"JCP�:�P�>!B#rq8�N�>�K�>OR;8�rC>OB�WÏJ�LIK�B#>OP�8;R�8;>OLIN�W*S�E]<I8�NU<Õ<IJsr*>�LI>!rC>OB
H->!>!L�P#J�:#8�P�G"JCN�:�DCB#8�R;W�J*NU<?8;>OrC>QK�8�LpD*}�:�8�N!JCRuL?>!:6E�D*B���PO�

_q:UJ�LIK?JCB#K?8;ÔQJ�:�8�DCLc}?R�JsW�PuJ�L�8�XZ}�D*B�:UJ�Lq:aB#DCR�>e<?>!B#>CSsP�8;LIN!>
X�J�LYW[D�GaJCK?rsJCLq:#J�@*>OPmH?B#DCTI@C<q:ÁHYWZÍcÎÖvÁ`2_�J�B#>kK�T?>k:#DM:#<?>
LIJ�:�T?B#>cD�GeP6:UJ�LIK?JCB#K?8;ÔQJ�:�8�DCLa�mgA<I>!B#>MJ�B#>�P�>!r*>!BUJ�R�P6:UJ�LIKIJ�BUKYw
8�ÔOJ�:#8;D*LÏD*B�@qJ�L?8�ÔOJ�:�8�DCLIP[J�L�KzG�D*B�TIXZPZ8�L�:�<?>�JCB�>QJlD�GcÍcÎ�w
vÁ`4_�S�J�LIK�:�<?>[t6×Ág]f�8�P^8�LhNU<�J�B#@C>MDCG�P�}->ON!8oG�WY8�L?@�:#<?>[}?B�DCw
:�D�N!DCR�P!��gA<?>�HIJCP�8�NpP�TI8o:#>�D�GcÍcÎ�vÁ`4_�}?B#D�:�D�N!DCR�P!SeLIJCXZ>!R�W
P�8;@*LIJ�R�8;LI@IS4B�D*T�:�8�L?@�J�L�K�R;8�L?��X�J�LIJC@C>!XZ>OL*:QS2<�JCP�H->!>OLzJ�R;w
B#>OJCK?WhP�:#J�L�K?J�BUK�8�Ô!>OK Ð ØsÒ S Ð Ù�Ò S Ð Ú�Ò SmJ�L�K�<IJCP�H->!>OLnP�<ID�E]Lh:#D
H->[P�:#JCH?R;>=J�LIKjG�TILIN�:#8;D*LIJ�R4:�<IB�D*T?@C<�P�>!r*>!BUJ�RaW*>OJCB#P]DCGe:�>QP6:�w
8�L?@�J�LIK[>OJCB�R�WMK�>O}?R;D�WYXZ>!Lq:UP Ð Û�Ò �mÜkD�E�N!J�B#B#8;>OB#PmJ�B#>�R;DYDC�Y8�L?@
J�:M<ID�EÝ:�<I>!WhNOJ�LlR;>OrC>OB#JC@C>=:�<?>�}?B#D�:#D�N�DCR�P�:�DjB#>OJCR;8�Ô!>ZB#>!rqw
>!LYT?>�JCLIKÕJCN�:�8�rsJ�:�>�J*K�r�J�LIN!>OK�P�>OB�rY8�N�>OPO� V NON�D*B#K�8�L?@*R;W*S�8;:
J�}I}�>QJ�BUP�:�<IJ�:]:�<?>MK�8�P#N�TIP#P�8�DCL�8�Lp:#<?>�t6×Ág]fz<IJCP]P�<?8;G�:�>QK�:#D
<?D�EÏ:�DFJC}?}?R�W[ÍcÎ�v�`2_[}?B#D�:#D�N�DCR�P4:�D=P�T?}I}�D*B�:(r�J�B#8�DCTIP(P#N�>!w
LIJCB�8�D*P�JCLIK�TIP�>�N!JCP�>OP�8�L�DCBUK�>OB�:�D]}?B#D�rY8�K�>(P�DCR�T�:#8;D*LIP!SOB#J�:�<?>OB
:�<�J�L�:#Dk}?B#D�rq8�K�>e}?B#D�:#D�N�DCR*}?8�>ON�>QP!�4ÜkDC:�>e:#<IJ�:eÍcÎ�vÁ`4_�N�D�rqw
>!BUPkE]8�K�>=B#JCL?@C>MDCGe:�>QNU<?L?DCR�DC@*8;>QP]8�LIN�R�TIK�8�L?@�D*L?>OP^8�L*:#>!LIK?>OK
G�DCB�}IJ*NU�C>�:�L?>�:6E�DCB#��P!S*H?T�:�:�<?8�PÁ}�J�}->!B�G�DYN!TIP�>OP(D*LpÍcÎ�v�`2_
JCP^JZ:�DYD*Ru:�DpN�DCLq:#B�D*R2J�L�KjXZJCLIJ�@*>�DC}�:#8�NOJ�R2L?>�:6E�DCB#��P!SIJCLIK
}?B#>OP�>!Lq:#PF:�<I>�R�J�:#>OP�:=:#B�>OLIK?P[8�LÕÍcÎ�v�`2_zP6:UJ�LIK?JCB#K?8;ÔQJ�:�8�DCL
8�Lp:#<?8�PkJ�B#>OJI�

gA<?>[B�>QP6:�D�G(}IJC}�>OB^8�P^DCB#@*J�LI8;ÔO>OK�JCP{G�DCR�R�D�EkP!�c_Y>ON�:�8�DCL
Ø H?B#8;>!ÞIW�8�L*:#B�D�K�T�N�>OP]ÍcÎ�v�`2_�HIJCP�8�N!P]J�L�K�>OX[>OB�@*8;LI@=E�DCB#�
J�B#>OJ*Pk8�LlÍcÎ�v�`2_ÖP6:UJ�LIK?JCB#K?8;ÔQJ�:�8�DCLa��ß]>QN�>OL*:�JCN�:�8�rY8o:#8;>QP^8�L
>!XZ>OB�@*8;L?@FE�D*B��ZJ�B#>OJ*PÁJ�B#>{>!|�}IJ�LIK?>OK�8�L�_Y>QN�:UP!� Ù SYà=JCLIK Ú S
8�Lp:#>!B#X�P]D�GeK�>!}IR;D�WYXZ>!Lq:{P�:�BUJ�:�>O@C8�>OPOS?P�>OB�rY8�N�>cJCP�}�>QN�:UP!SIJCLIK
DC}->!BUJ�:#8;D*LhJCLIKÖX�JCLIJ�@*>!XZ>!Lq:OS�B#>OP�}->ON�:#8;r*>!R�WC�[gA<?>�N�DCL�N�R�T�w
P�8;D*Lp8�P]@C8�rC>OL�8�L�_Y>ON�:O� Û �

áu,ãâ�äÝå �Aæ�çl�?è�u"3*è5��s¼��yBrnént�ê�u«s4ê�ë q
tsìbwat�é �?è
Ø � Ñ ÍcÎ�vÁ`4_ � DCLIN!>!}�:UP]J�LIK�\{B#8�rC>!BUP

� �������
 ��
¡£¢ ¤¤¦¥¨§ª©«¢ ¬1v§®¡ } £¯1¥¨°²±³¬(´���°£¢ ©«¬1´¦¤®¸�§¨¬1¹º¹º¥¨$© } £°
	�¥ªµ&¢ ¥ª¶�¥¨´�·(¸ ¤§¨¬1¹º¹º¥¨$©�»¾½ ~
} £°�-"¸ ¤
§¨¬1¹º¹º¥¨$©�»�· ~�Àf48;@*T?B#> Ñ P�<?D�EkPe:�<?>^ÍcÎÖvÁ`2_[N!DCLIN!>!}�:Q�4gA<?>{DCB#8;@*8;L[D�G
ÍcÎ�v�`2_F8�P(ÎÖvÁ`2_�S�E]<?8�NU<[D�Ó�>!BUPeJ�XZ>ONU<IJCL?8�P�XíG�D*Bm:�<?>ATIP�>
D�GeN�D*L?L?>QN�:�8�DCL�PA8;L�}IJCNU�*>�:QS?N�>!R�RuD*BAG�B#JCX[>!w�H�JCP�>OK�LI>�:6E�DCB#�YPO�



�
�����������
	
������É������������ �£�����n� � !"!$#&%'%(����*� !"!,++�++�-(/1/0!

MPLSMPLS
- Logical connection
- Switch packets
- Understand logical topology
- Scale the IP network

MPLambdaSMPLambdaS
- Physical connection
- Switch lambdas
- Understand physical topology
- Scale the optical network

GMPLSGMPLS
- Not only packets and lambdas,

but also any connection-oriented
technology (e.g., TDM, fiber )
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L1 switch (e.g., TDM switch, OXC, ROADM)

Router L2 switch

Service networks

…

Transport network

• Control and manage the transport network by standard mechanisms
• Provide common network operation and to support integrated control 

and management across network layers

Typical carrier 
network today

Typical carrier 
network today

GMPLS impactsGMPLS impacts
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OIF

IETF

Liaison relationship

ITU-T

Interoperability Agreement 
documentation and testing

(UNI/NNI)

Protocols (GMPLS)Architectures (ASON etc.)

Routing Area
- CCAMP WG, L1VPN WG,
PCE WG, MPLS WG, etc

SG15 SG13

SG: Study  Group
WG: Working Group
CCAMP: Common Control And Measurement Plane
L1VPN: Layer 1 Virtual Private Network
PCE: Path Computation Element
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GMPLS protocol suite

- Signaling
- Routing
- Link management

- Multi-layer/Multi-region network
- MPLS-GMPLS migration and

interworking
- ASON support, Addressing, etc

Deployment strategies

Service aspects

- L1VPN
- Ethernet transport
- P2MP, etc

Operation and management

- MIB module
- Communication of alarm information,
Management plane to control plane
migration, etc 
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Introduce GMPLS 

GMPLS island
MPLS network

Border node: need interworking 
between MPLS and GMPLS
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1) GMPLS signaling to 
specify Ethernet traffic 
parameters
(e.g., increase bandwidth 
from 50M to 100M)

Ethernet IF Ethernet IF

2) Establish a new TDM connection 
by GMPLS signaling
(e.g., VC3 connection)

SONET/SDH
network

VC3

VC3

3) Trigger LCAS to bundle 
into a VCG
(e.g., from VC4 to VC4-2v)

3) Trigger LCAS to bundle 
into a VCG
(e.g., from VC3 to VC3-2v)
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Management 
system

Connection ownership is 
moved from the management 
plane to the control plane

Control plane state is created 
for maintaining the connection
Control plane state is created 
for maintaining the connection
Control plane states are created 
for maintaining the connection

� ���(����� Á�Ê®Ç$Ë)Ä�ç³È'Ê�×$ç�Ø'×"Ë)Ë�È0Ø¨Ì�ÃÅ×"ËG×(Ü�Ë)È'Ê®Ä�Â)ÃÅÆnæ

X�J�LIJC@C>OX[>OLq:Ö8�PlP�:�8�R;R�J�:h:�<?>Ï>OJCB�R�W³P�:#JC@C>zG�DCBlÍcÎÖvÁ`2_��
79<?>OL9ÍcÎÖvÁ`2_z8�P�K�>!}IR;D�W*>OKn8�L�:�<?>j:#B#JCLIP�}�D*B�:ZL?>�:6E�DCB#��S
P�>!rC>OB#JCR�N�DCL�P�8�K�>!BUJ�:#8;D*LIPAJ�B#>^LI>!>OK?>OK�SIP�TINU<jJCP

/ ikD�EÕ:#D=J*P�P�D�N�8�J�:�>^N�DCLq:#B�D*RI}?R�J�L?>�K?J�:UJ�HIJ*P�>^J�LIK�X�JCL�w
J�@*>!XZ>!Lq:A}?R�J�L?>cK?J�:UJ�HIJ*P�>[b�>*� @��;S�8�L�:#>!B#X�P�DCGaB#>OP�DCT?BUN�>
X�J�LIJC@C>OX[>OLq:]JCLIK�G"J�T?R;:kX�J�LIJC@C>!XZ>OL*:�d

/ ikD�E :�<?>íX�JCLIJ�@*>!XZ>!Lq:9P�W�P�:�>!X X[D*L?8;:�DCBUPÕN�D*L*:#B�D*R
}?R�J�L?>Ï8;LI8o:#8�J�:�>OK N�DCLIL?>ON�:�8�DCLIPÏb�>C� @I��SF8�Lí:#<?>ÏNOJCP�>nD�G
B#>OP�:�DCBUJ�:#8;D*L�d

/ ikD�E :#D�H?T?8�R�K�JCLIK�XZDCL?8;:�D*B�:�<I>pN�D*Lq:�B#DCRe}?R�J�L?>�L?>�:�w
E�DCB#��8o:UP�>ORoG

gA<?>QP�>[8�P#P�T?>OP�N!>!B�:#J�8�L?R�W�8;XZ}IJ*N�:�DC}->!BUJ�:#8;D*LIJ�R4}-DCR�8�N!8;>QP�JCLIK
8�X[}IR;>OX[>OLq:#J�:#8;D*LÖDCGÁX�J�LIJC@C>!XZ>OL*:�P�W�P�:�>!X�PO��gA<?>OP�>=8�P#P�T?>QP
X�JsWÝG�T?B�:�<I>!Bz8�XZ}IJCN�:Ï}?B#D�:#D�N�DCR�P�H->�:6E�>!>!L£X�JCLIJ�@*>!XZ>!Lq:
P�WYP�:�>OX�PÖb�>*� @��;S{_?Ü{Î�v Î�t � XZD�K�T?R�>OPUd�JCLIK���DCB�ÍcÎ�v�`2_
}?B#D�:#DYN!DCR�P2:�<?>OXZP�>!R�rC>QP!SCE]<?8�NU<ZE�DCT?R�K=B�>�*TI8;B#>]P6:UJ�LIK?JCB#K?8;ÔQJ�w
:�8�DCL�>�Ó�DCB�:O��_YDCXZ>�E�D*B���8�PZT?LIK�>OB[EAJsW9b�>*� @��;S Ð à Ù�Ò d�SÁHIT�:
XZDCB#>�K�>�:UJ�8�R;>QK�JCLIJ�R�W�P�8�PAE�DCT?R�K�H->MB#>��qT?8�B�>QK�:#DZH�>FJCH?R�>^:#D
X�J�LIJC@C>cJ�LIK�D*}�>OB#J�:�>MÍcÎ�vÁ`4_qwxHIJCP�>OK�L?>�:6E�DCB#��P!�

�a,�� q
s43 �&12è�u«q�s

� �������
 ��
¡£¢ ¤�¤¦¥¨§ª©«¢ ¬(�§®¡ } £¯1¥¨°²±³¬(´
	
¥ªµ&¢ ¥ª¶�¥¨´�·(¸ ¤�§¨¬(¹º¹º¥¨$©¼»�·�� ~�ÀgA<?8�P�}IJ�}->!B�}?B#>OP�>!Lq:#>OK�:#<?>ÕR�J�:�>OP�:l:�B#>!LIK?P�8�L ÍcÎ�w
vÁ`4_ÝP�:#JCLIK?J�BUK�8�ÔOJ�:�8�DCLu� ÍcÎ�v�`2_í8�Pl>�|�}->ON�:#>OKÝ:�D³H�>9J
�C>OWÕ>!LIJCH?R;>OB�G�D*B�NOJ�B#B�8�>!B�L?>�:6E�DCB#�Ï>OL?<IJCLIN�>OX[>OLq:O�«tx:�DCG�w
G�>!BUP�P�:#J�L�K?J�BUK�8�Ô!>OKzXZ>ONU<IJCL?8�P�X�P=:�D�N�D*L*:#B�D*R]J�LIKÏX�J�LIJC@C>
DC}?:�8�N!J�RmL?>!:6E�D*B���PO�=fIT?B�:#<?>!B#XZDCB#>CS�8;:�D�Ó�>!BUP�N!DCXZXZDCL�N�D*L�w
:�B#DCRAJ�L�KnX�J�LIJC@C>OX[>OLq:=}?R�J�L?>�}?B#D�:#DYN!DCR�P�:#DlP�T?}?}-DCB�:ZJCLYW
N�D*L?L?>QN�:�8�DCL?w�D*B�8�>!Lq:�>QK«:�>QNU<?L?D*R;D*@CWCS�P�TINU< J*P�}IJCNU�*>�:#P³b�D*B
Î�v�`2_?d�SIg]\^ÎnS?DC}�:#8�NOJ�RuJCLIK 
�H�>OB#PO�

gA<?>OB�>kJCB�>A:#<?B�>O>]X�J��6DCBÁB�>OR;>OrsJCLq:eP�:#JCLIK?JCB#K�8�ÔOJ�:�8�DCL[DCB�w
@*JCL?8�ÔOJ�:#8;D*LIP�JCLIKÕG�DCB#T?X�P�8�L9:#<?>hJCB�>QJ�D�G=ÍcÎ�v�`2_�S�:�<IJ�:
8�P!S�t6×Ág]f�SAt6g$"]w
g J�L�K �^t6f��]gA<?>ht6×�g]f«8�P�B#>OP�}�D*LIP�8;H?R�>
G�DCB�P�:#JCLIK?J�BUK�8�Ô!8�L?@�ÍcÎ�vÁ`4_�}?B#D�:#DYN!DCR�P!�ÏgA<?>jHIJCP�8�N�P�T?8o:#>
D�G(ÍcÎ�v�`2_�}?B�DC:�D�N�D*R�PA8�PkJCR;B#>OJ*K�W�P6:UJ�LIKIJ�BUK�8;ÔO>OK��eÜ{D�E»:#<?>
P�:#J�L�K?J�BUK�8�ÔOJ�:#8;D*LÕE�D*B��ÏE]8o:#<?8;LÌ:�<?>�t6×�g]f 8�P�XZD�rY8�L?@�:�DCw
EAJ�BUKÕ:�D�<?D�E :#D�JC}?}?R�W»ÍcÎ�vÁ`4_9}?B#D�:#DYN!DCR�P�:#D�P�T?}?}-DCB�:
r�J�B#8;D*TIP�P�N!>!LIJCB�8�D*P�J�LIK�T�P�>cN!J*P�>QP!�mgA<?B#>!>�XZJ��6DCB�>!XZ>!B#@C8�L?@
E�DCB#��J�B#>OJCP�JCB�>ZK�>O}?R;D�WYXZ>!Lq:FP�:�BUJ�:#>!@C8�>OPOSaP�>!B#rY8�N!>[J*P�}->ON�:#POS
J�L�K�D*}�>OB#J�:�8�DCLjJ�LIKpX�J�LIJC@C>!XZ>OL*:Q�

V Pc}IB�>QP�>OL*:#>OKÖ8;LÖ:�<?8�Pc}IJ�}->!BQS�:�<I>!B#>ZJCB�>[P�>OrC>OB#JCR2}-D*P�w
P�8;H?R�>�ÍcÎÖvÁ`2_ZK?>!}?R�D�WYX[>OLq:�P�N!>!LIJCB�8�D*POS*JCLIK�ÍcÎ�v�`2_�P�:#JCL�w
K?JCB#K?PZJCB�>�>!r*DCR�rq8�L?@Ö:�D�JCK?K?B�>QP�PZP�TINU<ÏP#N�>OLIJ�B#8;DqP!�zt
L�D*L?>

P#N�>!L�J�B#8;D�SqÍcÎ�v�`2_ZX�JsW[H�>�K�>!}?R�D�WC>QK[:�D=D�Ó�>!B�DC}->!BUJ�:�8�DCL�J�R
>!LI<IJ�LIN!>!XZ>!Lq:�DCG=:#<?>�>�|�8�P6:#8;L?@ÕL?>!:6E�D*B���POS�P�TINU<�JCPj8�Lq:�>!w
@CBUJ�:#>OK[N�D*L*:#B�D*R?J�LIK[X�J�L�J�@C>OXZ>!Lq:O�2t
L[D*B#K?>!Bm:�Dc:UJCNU�YR�>�:#<?8�P
P#N�>!L�J�B#8;D�S]:�<?>�P�:#J�L�K?J�BUK�8�ÔOJ�:#8;D*L9E�D*B���8�Pp@*DC8�L?@zD*LuS^P�TINU<
JCP�X=T?Ro:#8owxB#>!@C8�DCL �sXFTIRo:#8owxR�JsW*>!B�L?>!:6E�D*B���POSkXZ8;@*B#J�:�8�DCL»G�B�D*X
Î�v�`2_Õ:#D�ÍcÎ�v�`2_�S]JCLIKÌXZ8�@CBUJ�:�8�DCLÌG�B�D*X X�JCLIJ�@*>!XZ>!Lq:
}?R�J�L?>[DCB#8�>!Lq:�>QK�L?>�:6E�DCB#��P]:#D�N!DCLq:�B#DCR4}?R�J�L?>[DCB#8;>OLq:�>OK�L?>�:�w
E�DCB#�YPO��t
LhJ�LID�:�<I>!BcP�N!>!LIJCB�8�DIS�ÍcÎ�vÁ`4_�X�JsWjH�>ZK�>O}?R;D�W*>OK
JCP�JÖ:�DYD*RA:�D�D�Ó�>!B�L?>OE P�>!B#rY8�N!>OPOS�P�TINU<ÏJ*P�` Ñ y�vÁÜ^P[JCLIK
×e:#<?>!B#L?>!:�:#B#JCLIP�}-DCB�:O�mgA<?>cP6:UJ�LIKIJ�BUK�8;ÔQJ�:#8;D*L�E�D*B��[8�P�@*DC8�L?@
DCLpG�DCBkP�TINU<jTIP�>�N!JCP�>OP]J*PAE�>OR;R��

�^L?>]J�B#>OJ{:�<�J�:(B#>��qT?8�B�>QP2XZD*B�>�>�Ó�DCB�:eE�D*T?R�K=H->]DC}->!BUJ�w
:�8�DCL�JCLIK�X�JCLIJ�@*>!XZ>!Lq:O�(gA<I8�PAX�JsW�H->M}IJCB�:#8�N!T?R�JCB�R�W�8�L*:#>!B�w
>OP�:�8�L?@�E]<I>!LÖJ�ÍcÎ�v�`2_qwxHIJ*P�>QKjL?>�:6E�DCB#��8�P^K�>O}?R�D�WC>OKjJ*P{J
B#>!}?R�JCN!>!XZ>!Lq:{DCG4:#D�K?JsW	� Pk:�BUJ�LIP�}�D*B�:kLI>�:6E�DCB#�-S�B#J�:�<?>OB]:�<�J�L
JCP^J�H?BUJ�L�KYw�LI>!E�L?>�:6E�DCB#���^_Y8�LIN�>ZÍcÎ�vÁ`4_jE�DCT?R�K�NU<IJ�LI@C>
L?>!:6E�D*B��kD*}�>OB#J�:�8�DCL�G�B#DCX�:�D�K?JsWCSQH?T�:28�P2P6:#8;R�R*JAL?>OEl:�>ONU<IL?DCR;w
DC@*WCS�JCK?K?8o:#8;D*LIJ�R4N�DCL�P�8�K�>!BUJ�:#8;D*L�E�D*T?R�KjH�>[B�>�qT?8;B#>OKj8�L�:#<?>
J�B#>OJ[DCG4D*}�>OB#J�:�8�DCL�J�LIK�X�J�L�J�@C>OXZ>!Lq:O�ÁfIT?B�:�<?>OB{P6:UJ�LIKIJ�BUKYw
8�ÔOJ�:#8;D*Lp>!Ó-D*B�:]X�JsW�H->�B�>�qT?8;B#>OK�:�D�J*K?K�B#>OP#P]P�TINU<�8�P�P�T?>OPO�

��
��
���
�����
��
� 2�� â¼æ�ÓGÇ$Ë)Ë�ÃÅÈ�Þ³â�Ï)Ã Ì�×"Ê¨àªé��£Ð*È0Ë�È0Ê®Ç$ÍÅÃÅÒ'È0Ï�èvÔ)Í Ì®Ã Õ�Æ)Ê®×$Ì�×�Ø'×"Í{ÍÎÇ$ÚÉÈ'Í

Ä�Ü�Ã Ì�ØªÂ)ÃÅË)Ý�Ç$Ê�ØªÂ)Ã Ì�È'Ø'Ì�Ô)Ê�È&é ��á�â
Á�ä * ä � �� � � é�,*Ø'Ì0æ ����� �)æ
� ��� Ù�æ��È'Ê®Ý"È'ÊþÞ³â�Ï)Ã Ì�×"Ê¨àªé��£Ð*È'Ë)È'ÊªÇ$ÍÅÃÅÒ'È'ÏFèvÔ)Í Ì®Ã Õ�Æ)Ê®×$Ì�×�Ø'×"ÍIÍÎÇ$ÚÉÈ'Í

Ä�Ü�Ã Ì�ØªÂ)ÃÅË)ÝºÞ�Ð�Ó?Ö�Ù�Û)ànÄ�ÃÅÝ"Ë�Ç$ÍÅÃÅË)Ý�Ê®È'Ä�×"Ô)Ê®Ø'È�Ê�È'Ä®È'Ê�ë$Ç1Ì®ÃÅ×"Ë�Æ)Ê�×$Ì®×£Ø'×"Í Õ
Ì®Ê®Ç���Ø�È'Ë)Ý"ÃÅË)È'È'Ê®ÃÅË)ÝjÞ * Û � Ö
Õ�Á�âàaÈ¨ê£Ì®È'Ë)Ä�ÃÅ×"Ë)Ä(é ��á�â
Á�ä * ä �
 �
�
 é! &Ç$Ënæ �����  æ

� ��#" æ " ×"è�ÆÉÈ'ÍÅÍÎÇ�Ç$Ë)Ï%$væ * È0ã£Â&Ì®È'ÊvÞ³â�Ï�Ã Ì®×"Ê�Ä¨àªé!��,ºÛ�Ö�äaÈ¨ê�Ì�È'Ë)Ä®ÃÅ×"Ë�Ä
ÃÅË{Ä®Ô)Æ�ÆZ×"Ê«Ì�×$ç*Ý"È0Ë�È0Ê®Ç$ÍÅÃÅÒ'È0ÏaèvÔ)Í Ì®Ã Õ�Æ)Ê®×$Ì�×�Ø'×"Í�ÍÎÇ$ÚÉÈ'Í�Ä«Ü�Ã Ì®ØªÂ�ÃÅË)Ý)é �
á�â�Á�ä * ä � � ���  é�,*Ø¨Ì0æ ����� � æ

� � �#" æ " ×"è�ÆZÈ'ÍÅÍÎÇ�Ç$Ë)Ï&$,æ * È'ã£Â£Ì�È'ÊºÞåâ
Ï)Ã Ì®×"Ê�Ä¨àªé'�"á�Ë&Ì®È'Ê�è�È0Ï�ÃÎÇ1Ì®È�Û&ì�Ä«Õ
Ì®È'èoÌ®×�á�Ë&Ì®È'Ê�è�È0Ï�ÃÎÇ1Ì®ÈvÛ£ì�Ä�Ì�È'èþÞåá«Û&Õ�á«Û)à�â
ê£Ì®È'Ë)Ä�ÃÅ×"Ë)Ä*ÃÅË?Û�Ô)Æ)ÆÉ×"Ê�Ì
×$ç�Ð*È'Ë)È'Ê®Ç$ÍÅÃÅÒ0È'Ï7Ó?Ô)Í Ì�Ã Õ�Ö�Ê�×$Ì®×£Ø'×"ÍÉÙ�Ç$ÚÉÈ0ÍUÛ£Ü�Ã Ì�ØªÂ)ÃÅË)Ý�Þ�Ð�Ó?Ö�Ù�Û)àªé �
á�â�Á�ä * ä � � ��� � é�,*Ø¨Ì0æ ����� � æ

� � �  )æ�Ù�Ç$Ë)ÝòÞ³â�Ï)Ã Ì�×"Ê¨àªé&�"Ù ÃÅË)ãfè�Ç$Ë�Ç$Ý"È'è�È0Ë&ÌlÆ)Ê®×$Ì�×�Ø'×"ÍGÞ³Ù�Ó?Ö�àªé �
á�â�Á�ä * ä � � ��� �)é�,*Ø¨Ì0æ ����� � æ

� ��� * æÉÖ�Ç$Æ)Ë�È)(�Ç�éZâ¼æ�,*ã£Ã�Ç$Ë)Ï " æ�,*Ý&Ç$ã£Ã�é*�&Ó?Ö
Ù�Û7Ì�×?Ð�Ó?Ö
Ù�ÛBè�Ã Õ
Ý"ÊªÇ1Ì�ÃÅ×"Ë,+nç³Ê®×"è�Ø'×"Ë)Ø'È'Æ�Ì�Ì®×�ë"Ç$ÍÅÃÅÏ�Ç1Ì�ÃÅ×"Ëné �¼ÃÅÖ ,*Ö ����� � é� &Ô�Ë)È ����� � æ

� � � ívæ�ï¼Ü�Ï)Ô)Ø®Â)È�Ç$Ë)Ï-$,æ * È0ã£Â&Ì®È'Ê(é.�&Ó?Ô�Í Ì®ÃÅÆ)Ê�×$Ì®×£Ø'×"Í.ÍÎÇ$èvÚZÏ)Ç
Ä�Ü�Ã Ì�ØªÂ)ÃÅË)Ý'+nØ0×"èvÚ)ÃÅË)ÃÅË)Ý�Ó?Ö
Ù�Û¼Ì®Ê®Ç���Ø�È'Ë)Ý"ÃÅË�È0È'Ê�ÃÅË)Ý*Ø'×"Ë&Ì®Ê�×"Í£Ü�Ã Ì�Â
×"Æ�Ì�ÃÅØ(Ç$ÍÉØ'Ê®×"Ä�Ä®Ø'×"Ë)Ë)È'Ø¨Ì�Ä(é �²á�â�â�â � ×"è�è,Ô)Ënæ$ÓGÇ$Ý)æÅé"ë&×"Í�æ �� é£Ë)×)æ  éÆ)Ænæ 2"2"2 Õ 2"2�� é�ÓGÇ$Ê®ØªÂ ������2 æ

� / �  )æ Ö�æ*Ù�Ç$Ë)Ý)é0$væ * È'ã�Â&Ì®È'ÊßÇ$Ë)Ïòívæ*Ö�Ç$Æ�Ç$Ï)ÃÅè�Ã Ì�Ê®ÃÅ×"Ô�Þåâ
Ï)Ã Ì®×"Ê�Ä¨àªé
� * Û � Ö
Õ�Á�âlÈ¨ê�Ì�È'Ë)Ä®ÃÅ×"Ë)Ä�ÃÅË�Ä®Ô)Æ�ÆZ×"Ê«Ì×$çUÈ'Ë)Ï�Õ�Ì�×$Õ�È'Ë)Ï�Ý"È'Ë)È'ÊªÇ$ÍÅÃÅÒ'È'Ï
è,Ô)Í Ì�Ã Õ�Æ)Ê�×$Ì®×£Ø'×"Í�ÍÎÇ$ÚZÈ'Í�Ä�Ü�Ã Ì�ØªÂ)ÃÅË)Ý�Þ�Ð�Ó?Ö
Ù�Û)à�Õ�Ú�Ç$Ä®È'ÏVÊ®È'Ø'×(ë&È'Ê�ì&é �
á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� ��� Ù�æ1�È'Ê�Ý"È0Ê0é,áªæ1�Ê�ì�Ä®ã£ÃÅËné�í²æ�Ö�Ç$Æ�Ç$Ï)ÃÅè�Ã Ì�Ê®ÃÅ×"ÔfÇ$Ë)Ïòï²æ�äÉÇ$Ê®Ê�È'Í�é
�£Ð�Ó?Ö�Ù�Û�Ú�Ç$Ä®È'ÏIÄ®È'Ý"è�È'Ë&ÌÑÊ�È0Ø'×0ë&È0Ê«ì&é ��á�â
Á�äbá�Ë&Ì®È'Ê�Ë)È¨Ì?Ï)Ê®Ç1ç³Ì0é
Ü�×"Ê®ã�ÃÅËBÆ)Ê®×"Ý"Ê�È'Ä®Ä(æ

� 22��� á�Á�+�Õ�Á * È0Ø'×"è�è�È'Ë)Ï�Ç1Ì�ÃÅ×"Ë7Ðvæ / � / � �3$,æ 2��� �)é��"ï*Ê�ØªÂ)Ã Ì�È0Ø¨Ì�Ô)Ê®È¼çå×"Ê
Ì®Â�È^Ç$Ô�Ì�×"è�Ç1Ì®ÃÅØ0Ç$ÍÅÍ ì�Ä«Ü¼Ã Ì�ØªÂ)È'Ï ×"Æ�Ì®ÃÅØ0Ç$Í�Ë)È¨Ì�Ü�×"Ê®ã£Ä�Þåï�Û ,�ñ�àªé �
ñ¼×0ëUæ ������2 æ

� 2"2�� ïvæ'��Ç$Ë)È'Ê4(«È0È"é' �æ�í*ÊªÇ$ã"È"é5 )æ Ö�æ)Ù�Ç$Ë�Ý)é!�*æ�Á�Ô)Ê�Ë)È'Ê(é " æ " ×"è�ÆÉÈ0ÍÅÍÎÇ�éÇ$Ë)Ï6$,æ * È'ã£Â£Ì�È'Ê(é	�£Ð*È'Ë)È'Ê®Ç$ÍÅÃÅÒ0È'Ïaè,Ô�Í Ì®ÃÅÆ)Ê�×$Ì®×£Ø'×"Í�ÍÎÇ$ÚÉÈ0Í�Ä«Ü�Ã Ì®ØªÂ�Õ
ÃÅË)Ý'+^Ç$ËS×(ë&È'Ê�ë�ÃÅÈ¨Ü ×$çBÊ®×"Ô�Ì®ÃÅË)Ý�Ç$Ë�Ïòè�Ç$Ë�Ç$Ý"È'è�È'Ë£ÌlÈ'Ë)Â�Ç$Ë)Ø'È¨Õ
è�È'Ë£Ì�Ä(é �aá�â�â
â � ×"è�è,Ô)ËUæ�ÓGÇ$Ý)æÅé�ë&×"Í�æ �� é�Ë)×)æ 2 éºÆ�Ænæ 2 � �$Õ 2 � � é
 &Ç$Ënæ ������2 æ

� 2!��� ïvæ0��Ç$Ë)È'Ê4(«È'È&é% )æ�í¼ÊªÇ$ã"È"é7 )æ Ö�æ,Ù Ç$Ë)Ý)é8�*ævÁ�Ô)Ê®Ë�È0Ê0é?í²æ,ï�Ü�Õ
Ï)Ô)ØªÂ�È&éUÙ�æ9�È'Ê®Ý"È'Ê0é " æ " ×"è�ÆÉÈ'ÍÅÍÎÇ�Ç$Ë)Ï7$væ * È'ã�Â&Ì�È0Ê0é,�£Ð*È'Ë)È'Ê®Ç$Í Õ
ÃÅÒ'È0Ï,è,Ô)Í Ì�ÃÅÆ)Ê®×$Ì�×£Ø0×"Í�ÍÎÇ$ÚÉÈ'Í�Ä�Ü�Ã Ì�ØªÂ)ÃÅË)Ý'+�Ç$Ë�×(ë&È'Ê�ë�ÃÅÈ¨ÜV×$çUÄ®ÃÅÝ"Ë)Ç$ÍÅÃÅË)Ý
È'Ë)Â�Ç$Ë)Ø'È'è�È'Ë£Ì�Ä?Ç$Ë)Ï�Ê®È'Ø'×(ë&È'Ê«ìVÌ�È'ØªÂ)Ë)ÃÅî£Ô)È'Ä(é �{á�â
â�â � ×"è�è,Ô)Ënæ



/ �����������
	
������É������������ �£�����n� � !"!$#&%'%(����*� !"!,++�++�-(/1/0!

ÓGÇ$Ý)æÅé�ë&×"Í�æ �� é�Ë)×)æ � é)Æ�Ænæ 2 � �$Õ � 2 é! "Ô)Í ì ������2 æ
� 2���%" æ(Û�Â)ÃÅ×"è�×$Ì�×)é$í²æ'Ö
Ç$Æ)Ç$Ï)ÃÅè�Ã Ì®Ê�ÃÅ×"Ôné3 )æ Ù�æ'Ù È * ×"Ô�êZé"Óßæ � ÃÅÝ"×"Ô)Ê®È'Ô�ê

Ç$Ë)ÏBívæ'�Ê�Ô)Ë)Ý&Ç$Ê�Ïné'� * È'î�Ô)ÃÅÊ�È'è�È0Ë&Ì�Ä�ç³×"Ê�Ð�Ó?Ö�Ù�Û£Õ�Ú�Ç$Ä�È0Ï7è,Ô�Í Ì®Ã Õ
Ê®È'Ý"ÃÅ×"ËlÇ$Ë)ÏlèvÔ)Í Ì�Ã Õ�ÍÎÇ0ì&È'ÊºË)È¨Ì�Ü�×"Ê�ã�Ä�Þ�Ó * ñ �$Ó?Ù ñ�àªé �Ñá�â�Á�äAá�Ë�Õ
Ì®È'Ê�Ë)È¨Ì*Ï)Ê®Ç1ç³Ì0é�Ü×"Ê®ã�ÃÅËÑÆ�Ê®×"Ý"Ê®È'Ä�Ä(æ

� 2 � �  )æ Ù�æ*ÙnÈ * ×"Ô�êUévívæ �Ê®Ô)Ë)Ý&Ç$Ê�Ïné�â¼æ ,*ã�Ã�é²í²æ*Ö�Ç$Æ�Ç$Ï)ÃÅè�Ã Ì�Ê®ÃÅ×"ÔUé
" æ�Û�Â)ÃÅ×"è�×$Ì�×aÇ$Ë)Ï�Óßæ � ÃÅÝ"×"Ô)Ê®È'Ô�êZé �"â�ë"Ç$ÍÅÔ�Ç1Ì�ÃÅ×"ËI×$ç,È¨ê�ÃÅÄ�Ì�ÃÅË)Ý
Ð�Ó?Ö�Ù�Û=Æ)Ê®×$Ì�×�Ø'×"ÍÅÄaÇ$Ý&Ç$ÃÅË)Ä«Ì5èvÔ)Í Ì®Ã�ÍÎÇ'ì&È'Ê5Ç$Ë)Ï�è,Ô�Í Ì®Ã�Ê�È'Ý"ÃÅ×"Ë
Ë)È¨Ì�Ü�×"Ê®ã£Ä�Þ�Ó?Ù�ñ �$Ó * ñ*à¨é �fá�â�Á�äKá�Ë&Ì®È'Ê®Ë�È'Ì.Ï)ÊªÇ1ç¾Ì0éÑÜ�×"Ê�ã^ÃÅË
Æ)Ê®×"Ý"Ê�È'Ä®Ä(æ

� 2 � � ïvæ*äÉÇ$Ê®Ê®È'Í�é  )æ Ö�æ � Ç$Ä�Ä®È'Ô)ÊlÇ$Ë)Ï  )æºï¼Ä®Âné �"ï Æ�Ç1Ì�ÂòØ'×"è�Æ)Ô�Ì®Ç1Õ
Ì®ÃÅ×"ËGÈ'ÍÅÈ'è�È'Ë£ÌvÞåÖ � â�à�Õ�Ú�Ç$Ä®È'Ï�Ç$Ê®Ø®Â)Ã Ì®È'Ø¨Ì�Ô)Ê®È"é �7á�â�Á�ä * ä � � �

� � é
ï*Ô)Ý)æ ����� � æ

� 2���� â¼æ ,*ã�Ã�é� )æ Ù�æ)Ù È * ×"Ô�êBÇ$Ë)ÏBïvæ)äÉÇ$Ê�Ê®È'Í�é��"ä�ÊªÇ$è�È¨Ü�×"Ê®ã�ç³×"Ê�Ö � â
Õ
Ú�Ç$Ä®È'Ï5ÃÅË&Ì�È0Ê«Õ�ÍÎÇ0ì&È'Ê,Ó?Ö�Ù�ÛßÇ$Ë�ÏaÐ�Ó?Ö�Ù�ÛQÌ®Ê®Ç���Ø�È0Ë�Ý"ÃÅË)È'È0Ê�ÃÅË)Ý)é �
á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� 2 � �%" æ�Û�Â�ÃÅ×"è�×$Ì®×)é�í²æ Ö�Ç$Æ�Ç$Ï)ÃÅè�Ã Ì�Ê®ÃÅ×"Ôné� )æ Ù�æ.ÙnÈ * ×"Ô�êZé�ívæ��Ê®Ô)Ë�Õ
Ý&Ç$Ê®Ïné " æ " Ô)è�Ç$ã£Ã�éÉâ¼æ ,*ã�Ã�éZáªæUá�Ë)×"Ô)È�Ç$Ë)ÏQÁºæ ,¼ÌªÇ$Ë�Ã�é,�"ä�Ê®Ç$è�È'ÕÜ�×"Ê®ãòç³×"Ê{á�Ö �$Ó?Ö
Ù�Û£Õ«Ð�Ó?Ö
Ù�Û^ÃÅË£Ì�È'Ê�Ü�×"Ê�ã�ÃÅË)ÝSÃÅËbÄ�Ô)Æ)ÆÉ×"Ê�Ìa×$ç
á�Ö �$Ó?Ö
Ù�ÛSÌ®×òÐ�Ó?Ö�Ù�Ûòè�ÃÅÝ"ÊªÇ1Ì�ÃÅ×"Ëné �Iá�â
Á�äþá�Ë£Ì�È'Ê®Ë)È¨ÌaÏ)Ê®Ç1ç³Ì0é
Ü�×"Ê®ã�ÃÅËBÆ)Ê®×"Ý"Ê�È'Ä®Ä(æ

� 2 / �%" æ " Ô)è�Ç$ã£Ã�é)Áºæ�,¼Ì®Ç$Ë)Ã�éUÛZæ�,*ã1Ç$è�×$Ì®×)é " æ)ä�Ô (�ÃÅÂ)Ç$ÊªÇ�é'$væ�á�ã"È (�ÃÅÊ�Ã�é
�"á�Ë£Ì�È'Ê�Ü�×"Ê�ã�ÃÅË�Ý²Ê�È'î�Ô)ÃÅÊ�È'è�È0Ë&Ì�Ä�Ì�×ºÄ®Ô)Æ�ÆZ×"Ê«Ì�×"ÆÉÈ'ÊªÇ1Ì�ÃÅ×"Ë�×$çnÓ?Ö�Ù�Û£Õ
Á�âA×(ë&È'Ê�Ð�Ó?Ö
Ù�Û?Ë)È¨Ì�Ü�×"Ê®ã£Ä(é ��á�â�Á�äVá�Ë£Ì�È'Ê®Ë)È¨Ì�Ï)Ê®Ç1ç³Ì0éÉÜ�×"Ê®ãBÃÅË
Æ)Ê®×"Ý"Ê�È'Ä®Ä(æ

� 22��� ívæ¼Ö
Ç$Æ)Ç$Ï)ÃÅè�Ã Ì®Ê�ÃÅ×"Ô=Ç$Ë)ÏSï²æ*äÉÇ$Ê�Ê®È'ÍBÞ³â�Ï)Ã Ì�×"Ê®Äªà¨é �£Ð*È'Ë)È'ÊªÇ$ÍÅÃÅÒ'È'Ï
Ó?Ö�Ù�Û�Þ�Ð�Ó?Ö�Ù�Û)à * Û � Ö�Õ�Á�âQÄ®ÃÅÝ"Ë�Ç$ÍÅÃÅË)Ý¼È¨ê�Ì�È'Ë)Ä®ÃÅ×"Ë)Ä
ÃÅËvÄ�Ô)Æ)ÆÉ×"Ê�Ì
×$ç�Ø0Ç$ÍÅÍÅÄ(é �,á�â
Á�ä{á�Ë£Ì�È'Ê®Ë)È¨Ì�Ï�ÊªÇ1ç¾Ì(é�Ü�×"Ê®ã�ÃÅËBÆ)Ê®×"Ý"Ê�È0Ä�Ä(æ

� ����� ívæ0Ö�Ç$Æ�Ç$Ï)ÃÅè�Ã Ì�Ê®ÃÅ×"Ôné3��,ºÛ�Ö�ä�ë � Ê�×"Ô�Ì�ÃÅË)Ý*Æ)Ê�×$Ì®×£Ø'×"Í�È¨ê£Ì®È'Ë)Ä�ÃÅ×"Ë)Ä�çå×"Ê
ïºÛ ,�ñIÊ�×"Ô�Ì®ÃÅË�Ý)é ��á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� ��2��%" æ£Û�Â)ÃÅ×"è�×$Ì�×)é * æ$Ö
Ç$Æ�Ë)È (®Ç�Ç$Ë)Ï * æ * Ç$Ú�Ú�Ç1Ì(é � +�Ä®È�×$ç Ç$Ï)Ï�Ê®È'Ä®Ä�È0ÄÃÅË�Ý"È0Ë�È0Ê®Ç$ÍÅÃÅÒ'È0Ï,è,Ô)Í Ì�Ã Õ�Æ)Ê�×$Ì®×£Ø'×"Í�ÍÎÇ$ÚÉÈ'Í�Ä«Ü¼Ã Ì�ØªÂ)ÃÅË�ÝvÞ�Ð�Ó?Ö�Ù�Û)à�Ë)È¨Ì«Õ
Ü�×"Ê®ã£Ä(é �vá�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� �	��� á�Á�+�Õ�Á * È'Ø0×"è�è�È'Ë)Ï)Ç1Ì®ÃÅ×"Ë $,æ 2��2!� é �"Ù�Ç0ì&È'Ê 2 ë�ÃÅÊ«Ì®Ô�Ç$Í�Æ)Ê®Ã ë$Ç1Ì®È
Ë)È¨Ì�Ü�×"Ê®ãlÝ"È'Ë)È'Ê®ÃÅØÑÊ�È'î�Ô)ÃÅÊ�È'è�È0Ë&Ì�Ä�Ç$Ë)ÏaÇ$Ê�ØªÂ)Ã Ì�È0Ø¨Ì�Ô)Ê®ÈBÈ'ÍÅÈ0è�È'Ë&Ì®Ä0é �
Û�È'Æ�Ì0æ �����  æ

� � �� á�Á�+�Õ�Á * È'Ø0×"è�è�È'Ë)Ï)Ç1Ì®ÃÅ×"Ë $,æ 2��2� é �"Ù�Ç0ì&È'Ê 2 ë�ÃÅÊ«Ì®Ô�Ç$Í�Æ)Ê®Ã ë$Ç1Ì®ÈË)È¨Ì�Ü�×"Ê®ã�Ä�È0Ê«ë�ÃÅØ'È�Ç$Ë)ÏBË)È¨Ì�Ü�×"Ê®ãBÇ$Ê®Ø®Â)Ã Ì®È'Ø¨Ì�Ô)Ê®È'Ä(é �& "Ô)Í ì ����� �)æ
� � � � Áºæ1Á�Ç$ã"È'Ï�Ç,Þ³â�Ï)Ã Ì�×"Ê¨àªé �"ä�ÊªÇ$è�È¨Ü�×"Ê�ãºÇ$Ë)ÏvÊ®È'î�Ô�ÃÅÊ®È'è�È'Ë£Ì�Ä�çå×"Ê�ÍÎÇ'ì&È0Ê

2 ë�ÃÅÊ�Ì�Ô�Ç$Í�Æ)Ê�Ã ë"Ç1Ì�È�Ë)È¨Ì�Ü�×"Ê®ã£Ä(é �Gá�â
Á�äIá�Ë&Ì�È0Ê�Ë)È¨Ì�Ï)Ê®Ç1ç³Ì0é Ü�×"Ê�ãQÃÅË
Æ)Ê®×"Ý"Ê�È'Ä®Ä(æ

� � � � ívæ�ä�È'Ï�ì�ã{Ç$Ë)Ï $væ * È'ã£Â£Ì�È'ÊÑÞ³â�Ï)Ã Ì�×"Ê®Äªà¨é �"Ù�Ç0ì&È'Ê 2 � ÖñbÚ)Ç$Ä®ÃÅØ
è�×�Ï�È&é �vá�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� � ��� ÐvæGÛ&Ü�Ç$ÍÅÍÅ×(Ü�é  �æÑí*Ê®Ç$ã"È&é��²æBá�Ä®Â�ÃÅè�Ç1Ì®Ä�Ô`Ç$Ë)Ï $væ * È'ã£Â£Ì�È'Ê(é
�£Ð*È'Ë)È'ÊªÇ$ÍÅÃÅÒ'È'ÏBèvÔ)Í Ì®ÃÅÆ�Ê®×$Ì�×�Ø'×"ÍÉÍÎÇ$ÚÉÈ0ÍÉÄ«Ü¼Ã Ì�ØªÂ)ÃÅË�Ý7Þ�Ð�Ó?Ö�Ù�Û�à�Ô)Ä®È'Ê�Õ
Ë)È¨Ì�Ü�×"Ê®ã ÃÅË£Ì�È'Ê�çåÇ$Ø0ÈbÞ +¼ñ¼á«à +ÑÊ�È0Ä�×"Ô)Ê®Ø'ÈfÊ®È'Ä®È'Ê�ë$Ç1Ì®ÃÅ×"Ë�Æ)Ê�×$Ì®×£Ø'×"Í Õ
Ì®Ê®Ç���Ø=È0Ë�Ý"ÃÅË)È'È0Ê�ÃÅË)Ý�Þ * Û � Ö
Õ�Á�â�àaÄ®Ô)Æ�ÆZ×"Ê«ÌAç³×"ÊVÌ�Â)Èf×0ë&È'Ê®ÍÎÇ0ì
è�×�Ï�È0Í�é �²á�â�Á�ä * ä � � ��� / é�,*Ø¨Ì0æ ����� � æ

� � � � �²æ�,*Ô)ÍÅÏ�Õ �ÊªÇ$Â)ÃÅè?é�í²æ�ä�È0Ï�ì�ã{Ç$Ë�Ï6$,æ * È0ã£Â&Ì®È'Ê(é � ��Ð*Ö
Õ�Ú)Ç$Ä®È'Ï
Ç$Ô�Ì�×$Õ�Ï)ÃÅÄ®Ø'×0ë&È0Ê«ìÑç³×"Ê�Ù 2�� Ö�ñ¼Ä(é �,á�â�Á�äaá�Ë£Ì�È'Ê®Ë)È¨ÌºÏ)Ê®Ç1ç³Ì0é)Ü�×"Ê�ã�ÃÅË
Æ)Ê®×"Ý"Ê�È'Ä®Ä(æ

� � / � áªæ �Ê�ì�Ä®ã£ÃÅË�Ç$Ë)ÏbÙ
æ0�È'Ê�Ý"È0Ê0é&��,ºÛ�Ö�ä Ú�Ç$Ä®È'ÏoÙ 2�� Ö�ñ Ç$Ô�Ì�×$Õ
Ï)ÃÅÄ®Ø'×0ë&È0Ê«ì&é ��á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� ����� * æ�ï*Ý"Ý&Ç$Ê�Ü�Ç$Í�é�ívæºÖ�Ç$Æ�Ç$Ï)ÃÅè�Ã Ì�Ê®ÃÅ×"ÔSÇ$Ë)ÏoÛZæ $�Ç$Ä®Ô�ã$Ç0Ü�Ç^Þ³â�Ï�Ã Õ
Ì®×"Ê�Ä¨àªé �"â
ê£Ì®È'Ë)Ä�ÃÅ×"Ë)Ä�Ì�× * Û � Ö
Õ�Á�âlç³×"Ê�ÆÉ×"ÃÅË&Ì�ÕåÌ®×$Õ�èvÔ)Í Ì�ÃÅÆZ×"ÃÅË&Ì
Á�â
Ù�Û�Ö
Ä(é �,á�â
Á�ä{á�Ë£Ì�È'Ê®Ë)È¨Ì�Ï�ÊªÇ1ç¾Ì(é�Ü�×"Ê®ã�ÃÅËBÆ)Ê®×"Ý"Ê�È0Ä�Ä(æ

� ���� á�Á�+�Õ�Á * È'Ø0×"è�è�È'Ë)Ï)Ç1Ì®ÃÅ×"Ë�Ðvæ � � � 2 �3$væ 2���  é��£Ð*È'Ë)È'Ê�ÃÅØ�ç³ÊªÇ$è�ÃÅË)Ý
Æ)Ê®×£Ø'È'Ï)Ô)Ê®È�Þ�Ð*ä�Ö�àªé ��ï*Ô)Ý)æ ����� � æ

� �2�� á�Á�+�Õ�Á * È'Ø0×"è�è�È'Ë)Ï)Ç1Ì®ÃÅ×"ËjÐvæ � � � �3$,æ 2�	�	� é �&ñ¼È¨Ì�Ü�×"Ê�ãbË)×£Ï)È
ÃÅË£Ì�È'Ê�çåÇ$Ø'ÈVç³×"Ê5Ì®Â)È.Ä�ì�Ë)ØªÂ)Ê�×"Ë)×"Ô)ÄaÏ)ÃÅÝ"Ã Ì®Ç$ÍBÂ)ÃÅÈ'Ê®Ç$Ê®ØªÂ&ìjÞ�Û�í���àªé �
í*È'Ø"æ �����  æ

� 	��� á�Á�+�Õ�Á * È'Ø'×"è�è�È0Ë�Ï�Ç1Ì®ÃÅ×"ËSÐvæ � � � � �3$,æ 2��� � é �"Ù ÃÅË)ã�Ø0Ç$Æ�Ç$Ø'Ã Ì�ì
Ç$Ï («Ô)Ä�Ì�è�È'Ë£Ì7Ä®Ø®Â)È'è�È5ÞåÙ � ï�Û)à�ç³×"Ê�ë�ÃÅÊ«Ì®Ô�Ç$Í*Ø0×"Ë�Ø(Ç1Ì�È'Ë�Ç1Ì�È0Ï=Ä®ÃÅÝ$Õ
Ë�Ç$ÍÅÄ(é �vä�È'Únæ ����� �)æ

�  �� ívæ�Ö�Ç$Æ�Ç$Ï)ÃÅè�Ã Ì�Ê®ÃÅ×"Ôné7�&Ó?â�ä â
Ì�Â)È'Ê®Ë)È¨ÌAÌ�ÊªÇ���Ø=Æ�Ç$Ê®Ç$è�È'Ì�È'Ê®Ä0é �
á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

�  � � * æ * Ç$Ú)Ú�Ç1ÌbÞåâ
Ï)Ã Ì�×"Ê¨àªé ��,*ÆÉÈ'ÊªÇ1Ì�ÃÅË)Ý�ë�ÃÅÊ«Ì®Ô�Ç$ÍaØ'×"Ë)Ø0Ç1Ì�È0Ë)Ç1Ì®ÃÅ×"Ë

Þ � � ï�Á*à�Ç$Ë)ÏBÌ®Â)È�ÍÅÃÅË)ã�Ø0Ç$Æ�Ç$Ø'Ã Ì�ìGÇ$Ï�(�Ô)Ä«Ì®è�È'Ë&Ì�Ä®ØªÂ)È'è�È�Þ³Ù � ïºÛ)à
Ü�Ã Ì®ÂvÝ"È0Ë�È0Ê®Ç$ÍÅÃÅÒ'È0Ï�èvÔ)Í Ì�Ã Õ�Æ)Ê®×$Ì�×£Ø0×"Í�ÍÎÇ$ÚÉÈ0Í�Ä�Ü�Ã Ì®Ø®Â)ÃÅË)Ý�Þ�Ð�Ó?Ö�Ù�Û)àªé �
á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

�  � �  )æ ívæ  "×"Ë)È'Ä0é"Ù�æ ,*Ë�Ý)é&Óßæ1Ù Ç$Ò0È'Ê0é��"á�Ë£Ì�È'Ê®×"ÆÉÈ'ÊªÇ$Ú)ÃÅÍÅÃ Ì�ì²Ô)ÆÉÏ�Ç1Ì�È�+�Ï�ì£Õ
Ë�Ç$è�ÃÅØ?È¨Ì�Â)È'Ê®Ë)È¨Ì?Ä�È'Ê�ë�ÃÅØ0È'Ä�ë�ÃÎÇlÃÅË£Ì�È'ÍÅÍÅÃÅÝ"È0Ë&ÌB×"Æ�Ì®ÃÅØ0Ç$Í�Ë�È'Ì�Ü×"Ê®ã£Ä(é �
á�â�â
â � ×"è�è,Ô�Ënæ�ÓGÇ$Ý)æÅé�ë&×"Í�æ �  é)Ë�×)æ 2"2 é�Æ)Ænæ �$Õ 22� é�ñ¼×(ëZæ ����� � æ

�  ��� ívæ
ä�È0Ï�ì�ãÉé¼ívæ�ï¼ÍÅÍÎÇ$Ëné�ÐvæÛ�Ô)Ë)Ï�È0Ê«Ü�×£×�Ïné���æ�Û�Â)Ç$Âné¼ñ²æ �Ã ÌªÇ$Ê0é
ï æ Á�Ç$ã1Ç$Ø'Ä(é�í²æ � Ç0ë�ÃÅÝ"ÍÅÃÎÇ�é �£Ð�Ó?Ö�Ù�ÛfØ'×"Ë£Ì�Ê®×"Í�×$ç7â
Ì�Â)È'Ê®Ë�È'Ì0é �
á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

�  � � Áºæ ívæZñ*Ç$Ï)È0Ç$Ô�Ç$Ë)ÏQïvæZäÉÇ$Ê�Ê®È'ÍÞåâ
Ï)Ã Ì�×"Ê®Ä¨àªé*�£Ð*È0Ë�È0Ê®Ç$ÍÅÃÅÒ'È0Ï�è,Ô�Í Ì®Ã Õ
Æ)Ê®×$Ì�×£Ø0×"ÍZÍÎÇ$ÚÉÈ'ÍUÄ«Ü¼Ã Ì�ØªÂ)ÃÅË�Ý7Þ�Ð�Ó?Ö�Ù�Û�à
Ì®Ê®Ç���Ø*È'Ë)Ý"ÃÅË)È'È'Ê®ÃÅË�Ývè�Ç$Ë�Õ
Ç$Ý"È'è�È0Ë&ÌvÃÅË�çå×"Ê�è�Ç1Ì®ÃÅ×"ËlÚ�Ç$Ä®È"é �Gá�â
Á�ä=á�Ë&Ì®È'Ê®Ë�È'Ì,Ï)ÊªÇ1ç¾Ì0é�Ü×"Ê®ã�ÃÅË
Æ)Ê®×"Ý"Ê�È'Ä®Ä(æ

�  / � Áºæ ívæ
ñ*Ç$Ï)È0Ç$ÔAÇ$Ë�ÏVï²æäÉÇ$Ê®Ê�È'Í²Þ³â�Ï)Ã Ì�×"Ê®Äªà¨é �£Ð*È'Ë)È'Ê®Ç$ÍÅÃÅÒ0È'ÏVè,Ô)Í Õ
Ì®ÃÅÆ�Ê®×$Ì�×�Ø'×"Í�ÍÎÇ$ÚÉÈ'Í Ä�Ü�Ã Ì�ØªÂ)ÃÅË)Ý?Þ�Ð�Ó?Ö�Ù�Û�à�ÍÎÇ$ÚÉÈ'Í Ä�Ü�Ã Ì�ØªÂ)ÃÅË)Ý�Ê�×"Ô�Ì�È0Ê
ÞåÙ�Û * àZè�Ç$Ë�Ç$Ý"È'è�È0Ë&ÌUÃÅË�çå×"Ê�è�Ç1Ì®ÃÅ×"Ë*Ú�Ç$Ä®È"é ��á�â�Á�äÑá�Ë&Ì�È0Ê�Ë)È¨Ì�Ï)Ê®Ç1ç³Ì0é
Ü�×"Ê®ã�ÃÅËBÆ)Ê®×"Ý"Ê�È'Ä®Ä(æ

� ���� Óßæ
í*Ô)Ú)Ô)Ø"é�Áºæ�ñ*Ç$Ï)È0Ç$Ôné  )æÙ Ç$Ë)Ý5Ç$Ë)Ï�â¼æ�Ó?Ø(Ð*ÃÅË)Ë)ÃÅÄ0é �"Ù ÃÅË)ã
ÓGÇ$Ë�Ç$Ý"È'è�È'Ë£Ì.Ö�Ê®×$Ì�×£Ø0×"Í{Þ³Ù�Ó?Ö�àaÓGÇ$Ë�Ç$Ý"È'è�È'Ë£ÌAá�Ë�çå×"Ê�è�Ç1Ì®ÃÅ×"Ë
��Ç$Ä®È�ÞåÓ?á ��à¨é �,á�â�Á�ä * ä � � 	�

� é9 &Ç$Ënæ ����� � æ
� � ��� Óßæ$Ó?Ã ì£Ç$Ò0Ç'Ü�Ç�é"Áºæ	,¼Ì®Ç$Ë)Ã�é"Áºæ ívæ(ñ¼Ç$Ï)È0Ç$Ô�Ç$Ë)Ï " æ " Ô)è�Ç$ã£Ã�é3�"â
ê£Õ

Ì®È'Ë)Ä�ÃÅ×"Ë)Ä�Ì®×¼Ì®Â)È�,ºÛ£Ö�ä?è�Ç$Ë�Ç$Ý"È'è�È'Ë&Ì�ÃÅË�çå×"Ê�è�Ç1Ì®ÃÅ×"ËºÚ)Ç$Ä®È�ÃÅË�Ä®Ô)Æ�Õ
ÆÉ×"Ê�Ì�×$ç
Ð�Ó?Ö�Ù�ÛÉé ��á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� � 2�� Ù�æ �È'Ê®Ý"È'Ê(é �£Ð�Ó?Ö�Ù�ÛVÕ�Ø0×"è�èvÔ)Ë)ÃÅØ0Ç1Ì�ÃÅ×"ËA×$ç�Ç$ÍÎÇ$Ê�è ÃÅË�ç³×"Ê®è�Ç1Õ
Ì®ÃÅ×"ËUé ��á�â�Á�ä{á�Ë&Ì®È'Ê®Ë�È'Ì¼Ï)Ê®Ç1ç³Ì0é�Ü�×"Ê�ã�ÃÅËBÆ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� � ��� ívæ � Ç0ë�ÃÅÝ"ÍÅÃÎÇ�é)í²æ��Ê®Ç$è�Ç$Ë£Ì�ÃÉÇ$Ë)Ï7ívæ£Ù Ã�é � * È0î£Ô)ÃÅÊ�È0è�È'Ë&Ì®Ä
çå×"Ê�Ì�Â)È
Ø'×"Ë£ë&È'Ê®Ä�ÃÅ×"ËIÚÉÈ'Ì�ÜÈ0È'Ë�ÆÉÈ'Ê®è�Ç$Ë)È'Ë&Ì?Ø'×"Ë)Ë)È'Ø¨Ì®ÃÅ×"Ë�ÄQÇ$Ë)ÏIÄ�Ü�Ã Ì�ØªÂ)È'Ï
Ø'×"Ë)Ë)È'Ø¨Ì®ÃÅ×"Ë)ÄvÃÅË�ÇBÝ"È'Ë)È'ÊªÇ$ÍÅÃÅÒ'È'ÏßèvÔ)Í Ì®ÃÅÆ�Ê®×$Ì�×�Ø'×"Í�ÍÎÇ$ÚÉÈ'Í�Ä«Ü�Ã Ì®ØªÂ�ÃÅË)Ý
Þ�Ð�Ó?Ö
Ù�Û)à�Ë)È¨Ì�Ü�×"Ê®ãÉé ��á�â�Á�äQá�Ë£Ì�È'Ê®Ë)È¨Ì�Ï)ÊªÇ1ç¾Ì(é"Ü×"Ê®ã�ÃÅË�Æ)Ê�×"Ý"Ê®È'Ä®Ä0æ

� � �� Áºæ ívæ(ñ*Ç$Ï)È0Ç$Ô�Ç$Ë�Ï���æ * Ç$ã"×$Ì®×"Ê®Ç$Ë£Ì�×)é �£Ð�Ó?Ö�Ù�Ûº×"ÆÉÈ'ÊªÇ1Ì�ÃÅ×"Ë)Ä�Ç$Ë)Ï
è�Ç$Ë�Ç$Ý"È'è�È'Ë£Ì2+,Ì�×�Ï)Ç0ì�� Ä�ØªÂ�Ç$ÍÅÍÅÈ'Ë)Ý"È'Ä�Ç$Ë)Ï{Ä�×"ÍÅÔ�Ì�ÃÅ×"Ë)Ävç³×"Ê²Ì�×"è�×"Ê�Õ
Ê®×0Ü²é �7á�â�â
â � ×"è�èvÔ)ËnæUÓGÇ$Ý)æÅénë&×"Í �  é�Ë)×)æ � é Æ)Ænæ � / Õ � �)é  "Ô)Í ì
����� � æ


