
���������	��
����������������
������������! "�#
���$%�'&(�'�')*�+�,
.-/����&(�������0���21��(3��'�4�+�,
��
5����,$�&6)�78��9%�:3<;��(�'�=�>&?�@�>���,�A���#�

BDCFEHGIKJ�LHGMON@GQP RS2T�GUI�V=GUIXWYCFGQZ [�G]\^WX_a`bGcOd

eDf2gih^jlk]mnh
oqp+rts]u	v]wyxFz!x|{(r6}~{(�yxnw�r6p+w�������x+u�v�^{��tu

p+���~xn��}]rtxnww�x+�]�+}Uxn�+�K}]�~s��^r6u��6x+�~s����]��u�}~{t��x�u
u�z8���6x+{(���y{Axn�Us�u��^��x+�����y{bv]r6p8{i�^u6u����]�U�!�>u�}]�
x+w�w�z+�nxK�~xl�6}]rtxnw�w�x+�]�+}~x+�+�H}]�Us��irtu��txn�~s]���]��u�z�u��
�6�i���^���6�]�ir�x+w�r6�^x�s�z����~pl��u,�6�]����p+rts]u#���~xn�
x+v]v�^xnr����A���~�#�6�(�8�^�Qp+r��yu>x+ ]w�����p�xn}��6p+��xl���
�y{ix+w�w�z¡w��Oxnr6��r��^w��^¢Fx+�������]�£p+r6��xn����p+��xn p+}]��x
��p+rts%}]vp+�b�^�~{(p�}]�����ir6���]�D���^���Ku�}~x+w�w�z+�QxD{ixn�
vUxn ]w���u�z�u��6�i��¤?�8}]��x+��p+r#��x�{t�]���~�+�2�8�]pl��u
x�u�}] ~u��(�>pn�2���]�'�^������r��,¢�p�{ixn ~}]w�x+r�z�p+�<x�w�x+���
��}~xn���¥xn�~s¦��p�r�v~�]p+w�p+����{^xnw'r6}]w��Oub�6p§s��(�6�ir��
�����]��xn����r6�� ]}����Ou,p+�¨��p+rts]u��]p+��u��i�i�� �(�£p�r����
©>�i¢��iw�p+v]���]��xª�8�]pl�ªw��^s]�+�2 ~x+u��Hpn��w��i��xnwn��p+rts]u
x+�~s|��p�r�v~�]p+w�p+����{^xnwKr6}]w��^u��yu�x+�|����vUp�r��txn���
�tx+u��	���¥{(p���v]}��6xn����p+�~x+w«w����~�+}]�yu��6��{^ui�b¬���6�]�yu
vUxnv�irO�~���#s��^u6{(r6�� U�,���]�����yxnw��(��vU�^r������i���6u��£p+w��
w�pl�ª���]�'xn��xnv]v~r�p�x+{t�# Ux+u��^s�p+��}]�~u�}]v�ir6¢8��u��^s
w��^x+r��~���]��pn�U��p�r�v~�]p+w�p+��z>�£r6p+�¦xK���i�8�H{ip+r6v]}~u^�
�Ou�v�^{i��x+w�w�zDs��^¢+�iw�p+v�^s��£p+r:���]�yu�v]}]r6vUp�u����®¬¯�¨�yu
x%���i���]p�s	�£p+r#{ip+�8¢+�^�]���i����w�zA{(r6�^xn�����]�bx�s]��{(�
�6��p��~xnr6z�xn�~s¥x=��p+r6v]�]p+w�p+��z=r6}]w��� ~x�u����2x+�~s
�yu^�l�^u�vU�O{(�yxnw�w�z�u�}~���txn ]w��<�£p�r��]���+�~w�z�����°~�^{(����p+�~x+w
wyxn�~�+}~x+�+�^u�w������	±Ku6u6xn���^u��+�²±>u�u6xn���^u��q��u%x
��xn³�p+r«¬�Us���x+�Dwyxn�]��}~xn����pn���6�]�>¬�Us���{K ]rtxn�~{t�
p+���6�]�'¬�~s�p+�¯´«}]r6p+v�^xn���µxn����w�z�pn��wyxn�~�+}~x+�+�^u^�
¬¯���yuª}~u��^s� 8z�x+r�p�}]�~sA¶F·�����w�w���p+�%v�ip+v~w����

¸ ¹»º�¼®½H¾D¿AÀ%Á�¼HÂ(¾�º

ÃÅÄ^Æ»Ç£È£É@ÈËÊnÌ8ÍiÎ»Ï�Æ»Ç£Ï#Ð�Í�Æ»ÊlÍ�Î�Ì8Ñ(ÇËÒ�Ê�ÈµÌ�Î�Ó]Ô»Ì8Ó�Ê�ÕUÖ|×^Ø8Ù(ÚFÛ
ÜOÝÞXÞ�ß Ì�Î»Ì�ÈËÖànÇ£Î�ÓAÏ�ÊnÎUÑ�ÊnÎ»ÄFÊnÏ�Ñ(Æ»Ì8Ñ�Æ»ÊDÐ�Í�Ï(Æ»Ê�Æ�ÊnÌ8ÍiÏlá�â�Ê

Ð�Í%Ï(Æ�Ê�Î�ÊnÇËÑ(Æ»ÊlÍ�ÄFÐ]Î»Ï(Ô�ÈËÑ(Ï�Ì¡É»Ç£ÄFÑ(Ç£Ð]Î»Ì8Í(ÖaÎ�Ð�Í�Ó�ÊlÑ(ÏbÌ�Î~Ö
ÄlÈ£ÊnÌ8Í:Ç£Î»Ï(Ñ�ÍiÔ»ÄFÑ(ÇËÐ]Î»Ï<Ð]ÎDÓ�ÍiÌ�ãAã=Ì8Í:Ð�Í:Ò�ÐÄlÌ8Õ�Ô�È£Ì8Í(Ö�á¨ä,Æ»Ì8Ñ
Æ»Ê�Ð�Í�Ï(Æ�Ê?ÄlÌ�ÎåÍ(ÊnÈ£Ì8Ñ�Ê¡Ñ(Æ�Ê¡Ï(ÊnÎ~Ñ�ÊnÎ»ÄFÊnÏ�Ñ�Ð!Í(ÊnÌ�È�æ�Ð�ÍiÈ£É
ÊlÒ�ÊnÎUÑ(Ï�Ì�Î�É�ÊnÎ~Ñ(Ç£Ñ(ÇËÊnÏlç�Ç£Ï�Ð�èXÑ�ÊnÎ�Ò�ÊlÍ(Ö�Ô»Ï�Êlè¯Ô»È�èYÐ�Í�Ñ(Æ»Ç£Ï
È£ÊnÌ8ÍiÎ»Ç£Î�Ó�é»Í(ÐQÄFÊnÏ(Ïlá�êtÎ|Ñ(Æ�ÊqÄlÌ�Ï(ÊqÐ�è�Ì@ÄFÐ]ãbé�Ô�Ñ�ÊlÍ%é»Í(Ð8ë
Ó�Í^Ì�ã�ç8Ñ(Æ�Ê>È£Ì�Äiì�Ð�è»Ï(Ô»Ä^Æ�ÄFÐ�Í(ÍiÊnÈ£Ì8Ñ(ÇËÐ]Î�ã�Ô»Ï�Ñ:Õ2ÊKÄFÐ]ãbé2ÊnÎQë
ÏiÌ8Ñ�ÊnÉHáªä,Æ�Ê�ãbÊlÑ(Æ�ÐQÉ�Ñ(Æ�Ì8Ñªæ>Ê'É�ÊnÏ(ÄFÍ^ÇËÕ2Ê>Æ�ÊlÍ(Ê'Ì8Ñ�Ñ�Ênãbé�Ñ(Ï
Ñ�Ð�Õ�Ô»ÇµÈ£ÉbÌ�È£ÊFíQÇ£ÄFÐ]ÎqÌ�Î»ÉqÈËÊnÌ8ÍiÎ	ãbÐ�Í(é�Æ�Ð]È£Ð�Ó]Ç£ÄlÌ�È�Í^Ô»ÈËÊnÏ�Ð�è
ÌqÈ£Ì�Î�Ó]Ô�Ì8Ó�Ê�ÕÖ�Ï�Ñ(Ô»É»ÖÇ£Î»ÓAÑ�ÊFíÑ(Ï�Ð�èKÑ(Æ�Ê�ÈµÌ�Î�Ó]Ô»Ì8Ó�ÊbÌ�Î»É
æ�ÇËÑ(Æ�Ð]Ô�ÑªÌ�ÎUÖ%É�ÇËÍ(ÊnÄFÑªãAÌ�ÎÔ»Ì�È»Ï�é2ÊnÄlÇËî�ÄlÌ8Ñ(Ç£Ð]Î%Ð�è®Ñ(Æ»Ê,È£Ì�ÎQë
Ó]Ô�Ì8Ó�Ê�á
ÃïãbÐ�Ñ(ÇËÒ8Ì8Ñ(ÇËÐ]Î�èXÐ�Í,Ñ(Æ�Ê�é�Ì8ÍiÑ(Ç£ÄlÔ»È£Ì8Í,Ì8é»é�Í(Ð]Ì�ÄiÆ�Ñ(Ì8ì�ÊnÎ@Ç£Î
Ñ(Æ�Ç£Ï�é�Ì8é2ÊlÍªèYÐ�Í�ãbÐ�Íié�Æ�Ð]ÈËÐ�Ó]Ç£ÄlÌ�È�Ì�Î�Ì�ÈËÖÏiÇ£Ï¨Ç£Ï¨Ñ(Æ»Ì8Ñ�Ç£ÎbÃ�Ïtë
ÏiÌ�ãbÊnÏ�Ê�èYÐ�Í^ãAÌ8Ñ(ÇËÐ]ÎðÐ�è�É�ÊlÍ^ÇËÒ�Ì8Ñ(Ç£Ò�ÊnÏ�èXÍ(Ð]ãñÑ(Æ�Ê�Í(ÐÐ�Ñ%Ð�Í
Õ�Ì�Ï�Ê�èXÐ�ÍiãAÏ=Ð�è�æ>Ð�ÍiÉ�Ï	Ç£Ï	Ô�Õ�Ç£òÔ»ÇËÑ�Ð]Ô�Ïlç>ÇËÑ	Õ2ÊnÇ£Î�ÓaÒ�ÊlÍ(Ö
ÇµÎ�ó»ÊnÄFÑ(ÇËÐ]Î»Ì�È�áKô�Ê�Õ®ÊnÈµÇËÊlÒ�ÊDÑ(Æ»Ì8Ñ�èYÐ�Í�èXÔ»Í(Ñ(Æ�ÊlÍ#ÄFÐ]ãbé�Ô�Ñ(Ì�ë
Ñ(Ç£Ð]Î»Ì�ÈHé»Í(ÐQÄFÊnÏ(Ï(ÇµÎ�ÓbÐ�èªÃ�Ï(ÏiÌ�ãbÊnÏ�Ê�Ñ�ÊFíQÑlç�Ç£Ñ,æ#Ç£È£È®Õ2ÊDÒ�ÊlÍ(Ö
Ô�Ï�ÊlèXÔ�È¨Ñ�Ð@Ì�Î»Ì�ÈËÖàlÊ=æ�Ð�ÍiÉ»Ï�Ñ�Ð@Ç£É»ÊnÎ~Ñ(ÇËèXÖ�Ñ(Æ»Ê=Í(ÐÐ�ÑDèXÐ�Íiã
Ì�Î�ÉõÑ(Æ�Ê?ÊFí�Ì�ÄFÑ¥Î»Ì8Ñ(Ô�Í(Ê¡Ð�è�É�ÊlÍ^ÇËÒ�Ì8Ñ(Ç£Ð]Î�Ô»Ï(ÊnÉåÇµÎõÊnÌ�Ä^Æ
ÄlÌ�Ï(Ê�á�ä:Ð�Æ»Ì�Î�É»ÈËÊAÏ(Ô»Ä^Æ§Ì�Ñ(Ì�Ï(ì�çªÔ»Î»ÏiÔ�é2ÊlÍ(ÒÇµÏ�ÊnÉ@È£ÊnÌ8ÍiÎQë
ÇµÎ�Ó@Ð�è�ãbÐ�Í(é�Æ»Ð]ÈËÐ�Ó�Ö|Ç£Ï%Ô»Ï(ÊlèXÔ»È�á|ö�Ô�ÍbÌ�ÈËÓ�Ð�ÍiÇËÑ(Æ�ã*Ô�Ï�ÊnÏ
Ñ�ÊnÄ^Æ»Î»Ç£òÔ�ÊnÏ'É»ÇµÏ�Ñ(Ç£Î»ÄFÑ�èXÍ(Ð]ã÷Ñ(Æ�Ð]Ï�Ê�É�ÊnÏ(ÄFÍiÇËÕ2ÊnÉ�Ç£ÎaøyùFú~û�á
ê6Ñ>ã�Ô»Ï�ÑKÕ®Ê�Î�Ð�Ñ�ÊnÉ	Ñ(Æ»Ì8ÑKÑ(Æ�ÊlÍiÊ�Ç£Ï>Î�Ð�ìQÎ�Ð+æ�Î=é�Ô»Õ�È£Ç£Ï(Æ»ÊnÉ
ÄFÐ]ãAé�Ô�Ñ(Ì8Ñ(ÇËÐ]Î»Ì�È«È£Ç£Î�Ó]Ô»ÇµÏ�Ñ(Ç£Ä�æ>Ð�Í(ì�Ð]Î@Ã�Ï(ÏiÌ�ãbÊnÏ�Ê�Ì8Ñ�Ì�È£Èá
ö�Ô�ÍiÏ�Ç£Ï�Ñ(Æ»Êqî�ÍiÏ�Ñ%Ì�Î»ÉðÐ]Î»ÈËÖ§Ì8Ñ�Ñ�Ênãbé�ÑbÑ�Ð¡æ�Ð�Í(ìðÄFÐ]ã%ë
é�Ô�Ñ(Ì8Ñ(ÇËÐ]Î»Ì�È£È£Ö�æ#ÇËÑ(ÆðÃ�Ï(ÏiÌ�ãbÊnÏ�Ê�ç>Ì�Î!Ç£ãAé®Ð�ÍiÑ(Ì�Î~Ñ%Ì�Î»É/Ì
Î�Ì8Ñ(ÇËÐ]Î»Ì�È¨È£Ì�Î�Ó]Ô»Ì8Ó�ÊbÐ�è�êtÎ»É»Ç£ÌQç2Õ�Ô�Ñ�Ô�Ñ�Ñ�ÊlÍ^ÈËÖ@Î�ÊlÓ]È£ÊnÄFÑ�ÊnÉHá
ä#ÆUÔ»ÏnçÑ(Æ»Ê�Î�Ì8Ñ(Ô�Í(Ê�Ð�è�Ñ(Æ�Ê�æ>Ð�Íiì=Í(Êlé2Ð�Í(Ñ�ÊnÉ�Æ�ÊlÍiÊDÇ£Ï�é�ÇËÐ8ë
Î»ÊlÊlÍiÇ£Î�Ó�á

ütý�þtÿ��������'þ	�
����������'ÿ�����þ������	� þ	���tþ����þ	�tÿ���� �!���#"Fþ$��%��&�('
���þ	�6ÿ�����)�*,+�-/.�0�+1�324%�%��,�5��67��8��9�1��:
;�<�=/>�?�;/@�A�:CB(@�D�E1@�;FBHG�E
I ý�þtÿ��������'þ	�
�J��K�����'ÿ�����þ������	� þ	���tþ��
�4���#"Fþ$��%��&�('L�,K����M#���N��8���������M#���N��8��O�+ÿ����#��P�%	�1��QR+�.�S�T�T��/U�=�>
G,;1=�?,<�GVU�@1WV<1@
=�U�BX:�Y/Y/WZB7@�[�:
\ ý�þtÿ��������'þ	�
����������'ÿ�����þ������	� þ	���tþ����þ	�tÿ���� �!���#"Fþ$��%��&�('
���þ	�6ÿ�����)�*,+�-/.�0�+1�324%�%��,�5��67��8��9�1��D�U
[
?�;
@�A�:CB(@�D�E
@�;FB�G�E

                      July 2002, pp. 1-10.  Association for Computational Linguistics.
        ACL Special Interest Group in Computational Phonology (SIGPHON), Philadelphia,
       Morphological and Phonological Learning: Proceedings of the 6th Workshop of the



� ���������
	���	� ¾#½H¿ ¿�	�½<Â�����¼2Âi¾�º
� Í(Ð]Ì�É»ÈËÖ�Ñ(Æ�ÊlÍ(Ê%Ì8Í(Ê�Ñ�æ>Ð�ìQÇ£Î»É�Ï,Ð�èKÉ�ÊlÍ^ÇËÒ�Ì8Ñ(Ç£Ð]Î»Ïlá��¨ÇËÍ^Ï�Ñlç
ã�Ô»ÈËÑ(ÇËé�È£Ê>Í(ÐÐ�Ñªæ�Ð�ÍiÉ»Ï�ÄlÌ�ÎbÕ2Ê,ÄFÐ]ã�Õ�Ç£Î�ÊnÉ%Ñ�Ð�èYÐ�Íiã ×����%Û
� � Ý������ ç�Ê�á Ó�áËç

� �"!$#&%(')!+*-,/.103254-� �"! #&%�'6!$,/.7032839:";6<>= ?6@BA áä,Æ»ÇµÏ�Ð�èXÑ�ÊnÎ�ÐÄlÄlÔ�Í^Ï>æ�ÇËÑ(Æ	Ï(Ð]ãbÊ�ÄiÆ»Ì�Î�Ó�Ê�Ç£ÎqÏ�é2ÊnÈ£È£ÇµÎ�Ó]ÏªÐ�è
Ñ(Æ�ÊDÍiÐUÐ�Ñ'æ�Ð�ÍiÉ»Ïlç�Ê�á Ó�áËç

C�!$�D*E!$FG'6H #I4JC�!$��2KF$')HL#J83MLN @POQSR A áT Ð]ãbé2Ð]Ô»Î�É�èYÐ�Í^ãAÌ8Ñ(ÇËÐ]ÎðÇ£ÎaÑ(Æ�ÊqÈ£Ì�Î�Ó]Ô»Ì8Ó�ÊnÏ�Ð�è'Ñ(Æ�ÊqêtÎQë
É»Ç£Ä�Õ»ÍiÌ�Î»Ä^Æ�ÇµÏ=Ð�èDÑ�æ>Ð!Ñ�ÖUé2ÊnÏ�Î»Ì�ãbÊnÈËÖ�ç�Ô»Ï(Ç£Î�Ó � Ø ����U V
Ì�Î»É � Ø��AØ � 8 øyùXW]û�ç�øyù�ùFû A á�ê6ÎõÑ(Æ»Ç£Ï=æ>Ð�Í(ì®ç�æ>Ê?É�Ð§Î»Ð�ÑÑ(Ì8Í(Ó�ÊlÑ�Ì�Î»Ì�ÈËÖQÏ(Ç£Ï�Ð�èªÄFÐ]ãbé2Ð]Ô»Î»É»Ïláªä,Æ»ÊDÏ�ÊnÄFÐ]Î»É�ìQÇ£Î»ÉqÐ�è
É�ÊlÍiÇ£Ò�Ì8Ñ(ÇËÐ]ÎbÇµÏªÕUÖ�Ñ(Æ�Ê,Ô»Ï(Ê,Ð�è¨Ø�Y[ZUÚ � 8 é»Í(Êlî»íÊnÏ�Ì�Î�ÉAÏ(Ô�èYë
î�íQÊnÏ A á�Ã]\AíQÌ8Ñ(ÇËÐ]Î|Ç£ÏDÏ�Ð]ãAÊlÑ(Ç£ãbÊnÏ�É»Ç_^2ÊlÍ(ÊnÎ~Ñ(ÇµÌ8Ñ�ÊnÉaÇ£ÎUÑ�ÐÑ�æ�Ð Ñ�Öé2ÊnÏlç�Î»Ì�ãbÊnÈËÖ V`�7a Ú(×7b V � � Ø Þ Ì�Î»É � ÚlÙ V`c Ø"b V � � Ø Þ
8 Ï(Ô»Ä^Æ¥Ì�Ï#ÇµÎaøed�û A ç»Ê�á Ó�áËçêtÎ�ó»ÊnÄFÑ(ÇËÐ]Î»Ì�Ègf ,h2]#&ij'k*
.l4m,h2]#&ij').n8 =L@ R oqp&r
=L@ Reo < p As ÊlÍiÇËÒ8Ì8Ñ(ÇËÐ]Î»Ì�È�f FL��tP'6!u*J%v2w4JFL��tP'6!$%(2-8yx{z | r x{z |X} @ ç4k~ Ù���� ~ Ù�� � Ú ��� Aö�Ô�Í|Ï�ÖÏ(Ñ�Ênã�ç=Æ�Ð�æ>ÊlÒ�ÊlÍnçqÑ�Í(ÊnÌ8Ñ(Ï|Ñ(Æ�Ênã Ì�È£Ç£ì�Ê�á��«Ì�Î�ë
Ó]Ô»Ì8Ó�ÊnÏ¡Ð�è%Ñ(Æ�Ê§êtÎ»É»ÇµÄ?Õ»ÍiÌ�Î»Ä^Æ Ç£Î»Æ»ÊlÍiÇËÑ�ãAÌ�ÎUÖ²Ì�\bíÊnÏ
èXÍ(Ð]ã��QÌ�Î»Ï(ìUÍiÇ£Ñlç]Ì�Ïªæ>ÊnÈµÈ»Ì�Ï�Æ»Ì+Ò�Ê�ãAÌ�ÎUÖ�Ì�\AíÊnÏ>Ï�é2ÊnÄlÇËî�Ä
Ñ�ÐAÊnÌ�Ä^Æ@È£Ì�Î»Ó]Ô»Ì8Ó�Ê�á>ä:ÐAÕ2ÊlÓ]Ç£Î�æ#ÇËÑ(Æ<ç�æ>Ê�ÈµÌnÖ�Ênãbé�Æ»Ì�ÏiÇ£Ï
Ð]Î�é»Í(ÐQÄFÊnÏ(Ï(ÇµÎ�Ó�ÏiÔ�\bíQÊnÏ'Ï(Ç£Î»ÄFÊ�Ï(Ô�\bíQÊnÏ'Ì8Í(Ê�ãbÐ�Í(ÊDÄFÐ]ãbë
ãbÐ]Î%Ç£Î�Ã�Ï(ÏiÌ�ãbÊnÏ�Ê'Ì�Î»É�Ênã�Õ2ÐQÉ�ÖDÏ(ÇËÓ]Î»Ç£î�ÄlÌ�Î~Ñ�È£Ç£Î�Ó]Ô�Ç£Ï�Ñ(Ç£Ä
Ç£Î�èXÐ�ÍiãAÌ8Ñ(Ç£Ð]ÎHá��¥Ð]Ï�Ñ�ÄFÐ]ãAãbÐ]ÎaÌ�ãbÐ]Î»Ó¥Ñ(Æ�Ê=Ã�Ï(Ï(Ì�ãbÊnÏ(Ê
Ï(Ô�\AíÊnÏ:Ì8Í(Ê>Ç£Î»ó»ÊnÄFÑ(ÇËÐ]Î»Ì�ÈUÏ(Ô�\bíQÊnÏ«ÄlÌ�È£È£ÊnÉ�� V � U Ø���b V Ï 8 ø ú]û�ç
øe��û�çHø���û A Ì�Î»É=Ì8Í(Ê�É»Ç£Ï(Ñ(Ç£Î»ÄFÑ�èXÍ(Ð]ã�� V � U Ø���b V Ï�Ð�èHÐ�Ñ(Æ�ÊlÍ�êtÎQë
É»Ç£Ä%È£Ì�Î»Ó]Ô»Ì8Ó�ÊnÏlá�ê6Î?êtÎ»É»Ç£Ä�È£Ì�Î�Ó]Ô�Ì8Ó�ÊnÏlç«é�Ì8ÍiÑ(Ç£ÄlÔ»È£Ì8ÍiÈ£Ö¥Ç£Î
Ã�Ï(Ï(Ì�ãbÊnÏ�Ê�ç]ÇµÎ�Ì�È£Ì8Í(Ó�Ê�ÎUÔ»ã�Õ2ÊlÍ:Ð�è�ÄlÌ�Ï�ÊnÏ�Ð�è�Ì8é»é�È£ÇµÄlÌ8Ñ(ÇËÐ]Î
Ð�èHÏ(Ô�\bíQÊnÏlç~Ï(é®ÊnÈµÈ£Ç£Î�Ó�ÄiÆ»Ì�Î�Ó�ÊnÏ>É�Ð�Î�Ð�ÑªÐQÄlÄlÔ�Íná¨ê6ÑKÇ£ÏªÌ�È£Ï(Ð
Ç£ãbé2Ð�Í(Ñ(Ì�ÎUÑ�Ñ�ÐDÎ�Ð�Ñ�Ê�Ñ(Æ»Ì8Ñ�Ì�Ò�ÊlÍ(Ö�ÄFÐ]ã=ãbÐ]ÎbãbÐ�Í(é�Æ»Ð]ÈËÐ�Ó8ë
Ç£ÄlÌ�È�é�Æ�ÊnÎ»Ð]ãbÊnÎ�Ð]Î¡Ç£Î@Ã�Ï(Ï(Ì�ãAÊnÏ�ÊbÇ£Ï � Ú�� Ý Ú � ×OÚ � � Ü��OÝFÜ Û
~ ZÚ � Ç£ÎDÌ,Ï(ÇµÎ�Ó]ÈËÊªæ�Ð�ÍiÉHá��»Ð�Í:ÊFí�Ì�ãbé�ÈËÊ�ç Þ�� Ù�����Ú V�� ���]Ú V`� �
4�0`�q�"2*���.XtB��2�*��n*�.7t *#¢¡u8 ?S£ N @y<>¤�¥1¦"@y<§¤�¥$< R @ fÕ2Ð+ÖQÏ * Ï�Ð]ãAÊ * Ð�Õ�¨�ÊnÄFÑ(ÇËÒ�Ê * Ênãbé�Æ�Ì�Ï(Ç£Ï * ÊnãAé�Æ»Ì�Ï(Ç£Ï A áä,Æ�Ê�èXÍ(ÊnòÔ�ÊnÎUÑ'ÐÄlÄlÔ�ÍiÊnÎ»ÄFÊDÐ�è¨Ï(Ô»ÄiÆ�Ï�ÊnòUÔ»ÊnÎ»ÄFÊnÏ#Ì�Î»É�Ñ(Æ»Ê

ÈµÌ8Í(Ó�Ê,ÎUÔ�ã�Õ2ÊlÍ¨Ð�èHÏ(Ô�\bíQÊnÏªÇ£ÎbÏ�Ð]ãbÊ'Ð�è®Ñ(Æ�ÊnÏ�Ê�Ï�ÊnòUÔ»ÊnÎ»ÄFÊnÏ
ÇµÏ:Ì�é�Æ�ÊnÎ»Ð]ãbÊnÎ�Ð]Î�Ñ(Æ»Ì8ÑªÉ»Ç£Ï�Ñ(ÇµÎ�Ó]Ô»Ç£Ï(Æ»ÊnÏ<Ã�ÏiÏ(Ì�ãbÊnÏ�Ê�èXÍ(Ð]ã
ãAÐ]Ï�Ñ¥Ð�Ñ(Æ�ÊlÍ¡È£Ì�Î�Ó]Ô»Ì8Ó�ÊnÏlá êtÎ Ï�Ð]ãbÊ|ÄlÌ�Ï�ÊnÏ@Ã�Ï(Ï(Ì�ãAÊnÏ�Ê
Ì�ÈµÏ�ÐõÌ�È£ÈËÐ�æ#Ï¥ÄFÊlÍ(Ñ(Ì�ÇµÎ Ï(Ô�\AíÊnÏ�Ñ�Ð�Õ2ÊaÉ�ÊlÑ(Ì�ÄiÆ�ÊnÉ.èXÍ(Ð]ã
Ñ(Æ»Ê=Õ�Ì�Ï�Ê	é�Ì8Í(Ñlá¥Çá Ê�áËç¨æ,Í^ÇËÑ�ÊAÑ(Æ�ÊqÏ(Ô�\bíaÌ�Ï%Ì�Ï�Êlé�Ì8ÍiÌ8Ñ�Ê
æ�Ð�ÍiÉ�èXÐ]È£ÈËÐ�æ#Ç£Î�Ó�Ñ(Æ�ÊDÍiÐUÐ�Ñ,æ�Ð�ÍiÉHá
Ã�Ï(Ï(Ì�ãAÊnÏ�Ê Ç£Î»Æ»ÊlÍiÇËÑ(Ïª©�W é»Í(Êlî�íQÊnÏ 8 Ý � Ø � Ø8Ù3«UØlÏ A èXÍ(Ð]ã��Ì�Î»Ï�ìÍiÇËÑ 8 ø ú�û�ç:øyùXW8û�ç:øyù�ùlû A áKä,Æ�ÊlÍ(ÊDÌ8ÍiÊ�Ì�É»É»ÇËÑ(Ç£Ð]Î»Ì�È®é»Í(ÊFëî»íÊnÏ�Ï�é2ÊnÄlÇËî�Ä�Ñ�ÐqÃ�Ï(ÏiÌ�ãbÊnÏ�Ê�á]¬KÍ(Êlî�íQÊnÏ�Ç£Î�ãAÌ�Î~Ö¥ÄlÌ�Ï(ÊnÏ
Ä^Æ»Ì�Î�Ó�ÊqÑ(Æ�Ê	ãAÊnÌ�Î»Ç£Î�Ó¥Ð�è#æ>Ð�ÍiÉ�Ï�Ç£Î|Ï(Ô»ÄiÆðÌ¥æ�ÌnÖ§Ñ(Æ»Ì8Ñ
Ñ(Æ»Ê¥É�ÊlÍiÇËÒ�ÊnÉ!æ�Ð�ÍiÉ»ÏbãAÌ+Ö!Õ®Ê�Ñ�Í(ÊnÌ8Ñ�ÊnÉ�Ì�ÏbÍ(ÐÐ�Ñbæ>Ð�Í^É»Ï
Ñ(Æ»ÊnãAÏ�ÊnÈËÒ�ÊnÏlán��Êlæ é�Í(Êlî�íQÊnÏlç�ÒQÇËà�áËç�Ú�� �8Ý ��ªØ8ç 8 Ñ(Æ»ÊnÏ�Ê
É»ÊnÎ�Ð�Ñ�Ê¥ÎUÔ�ã�Õ2ÊlÍiÏ�Ð]Î�Ê�ç>Ñ�æ�Ð�ç�Ì�Î�É/Ï(Çyí§Ð�è�Ñ(Æ�Ê�Ð�Õ�¨�ÊnÄFÑ AÌ�Î�É � Ø 8 Ì�È£Ï�ÐAÇËÑ(Ï�Ð�Ñ(Æ�ÊlÍ#èYÐ�Íiã=ÏKë � Ú�� � � � �»Ý � �)V �®ÊlÑ(Ä8áËç
Ì�ÈµÈQÐ�è®æ�Æ»Ç£ÄiÆbÉ»ÊnÎ�Ð�Ñ�Ê�Î�ÊlÓ]Ì8Ñ(Ç£Ð]Î A Ð]Î»ÈËÖ%òÔ»Ì�È£ÇËî»ÊnÏ¨Ñ(Æ»Ê,Õ�Ì�ëÏiÇ£Ä�ãbÊnÌ�Î»Ç£Î�ÓbÐ�è¨Ñ(Æ�Ê�ÍiÐUÐ�Ñ,æ�Ð�ÍiÉHá

® ¯�	�Áª¾K�±°q¾]�2Âiºu²³� ¾#½H¿��
�»Í(Ð]ãïÑ(Æ�Ê�Ï(ÊlÑ�Ð�è�æ>Ð�ÍiÉ�Ï:Ç£Î�Ñ(Æ�Ê�Ç£Î�é�Ô»Ñ<Ñ�ÊFíÑlç~æ>Ê�Ç£É�ÊnÎUÑ(ÇËèXÖ
ÄlÌ�Ï(ÊnÏKæ#Æ»ÊlÍ(Ê#Ð]Î�Ê�æ>Ð�Í^É	ÄlÌ�ÎqÕ2Ê#É�ÊlÍiÇ£Ò�ÊnÉAèXÍ(Ð]ã Ì�Î»Ð�Ñ(Æ�ÊlÍ
æ�Ð�ÍiÉ�ÕÖ	Ì�É»É�ÇËÑ(ÇËÐ]ÎqÐ�è:Ï�Ð]ãAÊDÏ(Ô�\bí 8 Ð�Í'é»Í(Êlî�í A Ç£ÎqÑ(Æ»Ì8ÑÏ(ÊlÑláªô�Ê�Í(ÊlèYÊlÍ�Ñ�ÐbÏ(Ô»Ä^Æ�Ì�ÄlÌ�Ï�ÊDÌ�Ï�Ìµ´�É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î6¶Qç
Ñ(Æ»Ê'èYÐ�ÍiãAÊlÍªæ>Ð�ÍiÉ=Ìh´�É�ÊlÍiÇËÒ8Ì8Ñ(ÇËÒ�Ê7¶QçUÑ(Æ�Ê,È£Ì8Ñ�Ñ�ÊlÍKÌh´tÕ�Ì�Ï�Ê7¶
8 Ð�Í#Í(ÐUÐ�Ñ A ç®Ì�Î»É�Ñ(Æ�Ê�ÏiÔ�\bíqÌ[´tÍiÔ»ÈËÊ7¶Qá�Çá Ê�áËç

s ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î&f�É�ÊlÍiÇ£Ò�Ì8Ñ(ÇËÒ�Ê 4 Õ�Ì�Ï�Ê * ÍiÔ�ÈËÊ
�»Ð�Í#ÊFí�Ì�ãbé�ÈËÊ�ç

��!$�"2w4·��! �]*¸2 8 ¤ N @º¹»¤ N½¼¿¾ @BAÀ !�'6!G032]tÁ4 À !G')!$06*¸2�t 8yÂ p ?6@e¥�¹ Â p ? ¼¿¾ @e¥�A
ô�ÊbãAÌ+Ö�Õ2Ê%Ì8Õ�ÈËÊ�Ñ�Ð�î�Î»É¡ãbÐ�Í(Ê�Ñ(Æ»Ì�Î?Ð]Î�Ê%É�ÊlÍiÇËÒ8Ì8Ñ(ÇËÒ�Ê
èXÐ�ÍªÌ�Ï(Ç£Î�Ó]ÈËÊ>æ>Ð�Í^É�èXÍ(Ð]ãïÑ(Æ�Ê�Ï(Ì�ãbÊ�Õ�Ì�Ï�Ê�ÕÖ�Ì�É»É»ÇµÎ�Ó�É»Ç£èµë
èXÊlÍ(ÊnÎUÑ#ÍiÔ�ÈËÊnÏlá>Ã Õ�Ì�Ï�Ê�ãAÌ+Ö�Õ2ÊDèYÐ]Ô�Î»É�Ñ�ÐqÕ®Ê�Ì=É�ÊlÍiÇ£Ò�Ì�ë
Ñ(Ç£Ò�Ê�æ#ÇËÑ(Æ/Í(ÊnÏ(é®ÊnÄFÑbÑ�ÐðÌ�Î�Ð�Ñ(Æ�ÊlÍAÕ�Ì�Ï�Ê�áJ��Ð�Í	ÊFíQÌ�ãAé�ÈËÊ�ç
ÏiÔ�é»é2Ð]Ï�ÊAæ�ÊqÆ�ÌnÒ�ÊqÑ(Æ�Ê	æ�Ð�ÍiÉ»Ïnç'Ø��DØ$����Ø]×Ã��Ø � � 8 Ø��Ä����×
Ì�Î�É � Ì8ÍiÊ>Ï�Ñ�ÍiÇµÎ�Ó]Ï<é2Ð]Ï(Ï(Ç£Õ�ÈËÖ�È£Ð]Î�Ó�ÊlÍ«Ñ(Æ»Ì�Î�Ì#Ï(ÇµÎ�Ó]ÈËÊ�ÄiÆ�Ì8Í�ë
Ì�ÄFÑ�ÊlÍ A áKô�Ê�ÄlÌ�Î�Í(Êlé»Í(ÊnÏ�ÊnÎUÑ'Ñ(Æ�ÊnÏ�Ê�Ì�Ï,Ñ(Æ�Ê�èXÐ]È£ÈËÐ�æ#Ç£Î�Ó�á

Å�ÆÈÇXÉ1Ê�Ë6Ì"ÉÎÍ`Ï�Ð ÑKÒ¢Ë)ÓIÔÈÕ`Ö
Ì8Õ 4 Ì * Õ ��!G03! ,h!$� 4·��!$03!$,×*¸!$� 8 ¤�?6= N AÌ�Ä 4 Ì * Ä ��!G03! ,h!$%Á4·��!$03!$,�*¸! % 8 ¤�?6= } AÌ8ÕHÉ 4 Ì * Õ2É<ç ��!G03! ,h!$�L').�4·��!$03!$,�*¸! �L'�. 8 ¤�?6= N < p A



Ð�Ínç Ì8ÕHÉ 4 Ì8Õ * É ��!G03! ,h!$�L').�4·��!$03!$,h! �]* '�.
êtÎ Ñ(Æ�Ê§ÄlÌ�Ï�ÊaÐ�è�Ø � � ç�æ>Ê�æ�Ð]Ô»È£É�ÈµÇËì�Ê?Ñ�Ð¦Í(ÊnÄFÐ�ÍiÉ�Ñ(Æ»Ê
É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î Ø � � � ç,Ï(Ç£Î»ÄFÊ¥Ç£ÑAÍ(Êló»ÊnÄFÑ(ÏqãbÐ�Í(Ê�É»ÊFë
ÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]ÎåÇµÎ�èYÐ�Í^ãAÌ8Ñ(ÇËÐ]Î�Ñ(Æ»Ì�Î Ñ(Æ�Ê?Ð�Ñ(Æ�ÊlÍ¥Ì�ÈËÑ�ÊlÍiÎ�Ì�ë
Ñ(ÇËÒ�Ê�ç»æ�Æ�ÊnÎ�ÄFÐ]Î»Ï(Ç£É»ÊlÍ(ÊnÉ¥Ì�ÈËÐ]Î�Óbæ�ÇËÑ(ÆaØ ���ÅØ � �Fá
ô�Ê�ÏiÔ»ãAãAÌ8ÍiÇ£àlÊ�Ð]Ô»Í#Ì�ÈËÓ�Ð�ÍiÇËÑ(Æ�ã Õ®ÊnÈ£Ð+æ

� Ê�Ö$ÔÈÊ�Ï&ÌLÖ$Ç1Ç1Í3Ð��
ù8á#ä�Ì8ì�Ê�Ì=Ç£Î�é�Ô�Ñ�Ñ�ÊFíQÑ�ä
©á]�»Ð�Íiã�Ì%Ï�Ð�Í(Ñ�ÊnÉ�È£ÇµÏ�Ñlç���çQÐ�è:É»ÇµÏ�Ñ(Ç£Î»ÄFÑ>æ>Ð�ÍiÉ�Ï'Ç£Î�ä�á

��� Ë6Ç1Ö	�
dá]�»Ð�Í:ÊnÌ�Ä^Æ�æ�Ð�ÍiÉ�
!ÇµÎg��ç+ÇµÉ�ÊnÎ~Ñ(Ç£èYÖ�Ì�Î�Ð�Ñ(Æ�ÊlÍ:æ>Ð�ÍiÉ À
ÇµÎ���Ï(Ô»Ä^ÆbÑ(Æ»Ì8Ñ�
 ÄlÌ�ÎbÕ2Ê�Ð�Õ»Ñ(Ì�Ç£Î�ÊnÉbÕÖ%Ì8é»é2ÊnÎ»ÉQë
ÇµÎ�Ó�Ï�Ð]ãAÊ 8 Î�Ð]Î�ë�ÎUÔ»ÈµÈ A Ï(Ô�\Aí��Ñ�Ð À á¨ê�èHÑ(Æ»ÊlÍ(Ê�Ì8ÍiÊ
ã�Ô»ÈËÑ(Ç£é�ÈËÊbÄlÌ�Î»É»Ç£É�Ì8Ñ�ÊnÏ�èYÐ�Í À ç:Ï�ÊnÈËÊnÄFÑ�Ñ(Æ�Ê=ÈËÐ]Î�Ó�ÊnÏ(Ñ
Ì�ãAÐ]Î�ÓAÑ(Æ�Ênã Ì�Î»É�Í(ÊnÄFÐ�ÍiÉ�Ñ(Æ�ÊDÉ�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]Î


 4 À * 
ê6è:Î»Ð À ÄlÌ�Î�Õ2Ê�Ç£É�ÊnÎUÑ(ÇËî»ÊnÉ	èYÐ�Í,Ì�
�ç�
.Ç£Ïu´�Ô»Î�É�ÊFë
ÄFÐ]ãAé®Ð]Ï(ÊnÉ6¶Qá

ú�á]�»Í(Ð]ã�Ñ(Æ�Ê�É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ï'Ç£É�ÊnÎUÑ(ÇËî»ÊnÉ�Ì8Õ2Ð+Ò�Ê�ç
� èXÐ�ÍªÊnÌ�ÄiÆbÕ�Ì�Ï�Ê À ÄFÐ]Ô»ÎUÑ¨Ñ(Æ�Ê'ÎUÔ�ã�Õ2ÊlÍ¨Ð�è�É�ÊnÄFÐ]ãbë
é2Ð]Ï(Ç£Ñ(ÇËÐ]Î»Ï�æ#Æ�ÊlÍiÊDÇËÑ,Ç£Ï,ÌbÕ�Ì�Ï�Ê�á T Ì�ÈµÈHÇËÑ'Ñ(Æ�ÊDÕ�Ì�Ï(Ê
ÄFÐ]Ô�Î~Ñ,Ð�è À ç À���� á
� èXÐ�Í#ÊnÌ�ÄiÆ?Ï(Ô6\bí 8 ÍiÔ»ÈËÊ A ç�]ç®ÄFÐ]Ô»Î~Ñ�Ñ(Æ�Ê�ÎUÔ»ã�Õ2ÊlÍÐ�è<É»ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î»Ï¨æ�Æ�ÊlÍ(Ê#ÇËÑ�ÇµÏ�Ì�Ï(Ô6\bí®á T Ì�È£È�ÇËÑ
Ñ(Æ»ÊDÍiÔ»ÈËÊ�èXÍ(ÊnòÔ�ÊnÎ»ÄFÖqÐ�è��� ����� á

�á s Ç£ÏiÄlÌ8ÍiÉ�Ñ(Æ�Ê�É»ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î»Ï�Ç£Î�æ#Æ»Ç£Ä^Æ�Ñ(Æ»Ê�Í^Ô»ÈËÊ
Æ�Ì�Ï�Ì c ÚFÙ ßqÞ ���!Ò8Ì�È£Ô�Ê� !Ð�è ����� á! /ÄlÌ�Î?Õ2Ê�Ì�É�ë¨(Ô»Ï�Ñ�ÊnÉ?ÊFíQé2ÊlÍiÇ£ãbÊnÎUÑ(Ì�È£ÈËÖ�á�ô�ÊAÆ»ÌnÒ�Ê	Ô»Ï�ÊnÉ" 4 ù
ÇµÎ�Ð]Ô�Í�ÊFíQé®ÊlÍ^Ç£ãbÊnÎUÑ(Ïlá:Ã�È£Ï�Ð�ç�É»Ç£ÏiÄlÌ8ÍiÉ�Ñ(Æ»Ê�É�ÊnÄFÐ]ãbë
é2Ð]Ï(Ç£Ñ(ÇËÐ]Î»ÏDÇ£Îaæ#Æ»Ç£Ä^ÆaÑ(Æ�ÊAÕ�Ì�Ï�Ê	Æ»Ì�Ï�Ì c ÚFÙ ß/U V « U
Ò8Ì�È£Ô�Ê�Ð�è À���� á
��� Ë6Ç1Ö$#

% á]�»Ð�ÍKÊnÌ�ÄiÆ=æ>Ð�Í^É%Ñ(Æ»Ì8ÑKÄFÐ]Ô»È£É%Î�Ð�ÑKÕ®Ê'É�ÊnÄFÐ]ãAé®Ð]Ï(ÊnÉ
ÇµÎDé�Æ»Ì�Ï(Ê�ù 8 Ï(Ð]ãbÊ>Ð�è�æ�Æ»Ç£ÄiÆ�ãAÌnÖ�Æ�ÌnÒ�Ê�ÄFÐ]ãbÊ>Ð]Ô»Ñ
Ì�Ï�Õ�Ì�Ï�Ê�ÇµÎ@Ï�Ð]ãAÊ%É»ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î A ç2Ñ�Í(Ö�ÊnÌ�ÄiÆ?Ð�èÑ(Æ»Ê�ÍiÔ»ÈËÊnÏ%Ç£É�ÊnÎUÑ(ÇËî»ÊnÉðÇ£ÎðÑ(Æ»Ì8Ñbé�Æ�Ì�Ï�Ê�á|ä,Æ�Ì8Ñ%ÇµÏlç
Ï(ÊlÊ�ÇËèªÌ	ÍiÔ»ÈËÊ 8 Ï(Ô�\bí A Ç£Ï�Ñ(Æ�Ê�ÊnÎ»É»Ç£Î�Ó=é�Ì8Í(Ñ#Ð�è>Ì�Î

Ô»Î»É�ÊnÄFÐ]ãAé®Ð]Ï(ÊnÉAæ�Ð�ÍiÉHá'&,ÊnÄFÐ�Í^É	Ï(Ô�ÄiÆ�É�ÊnÄFÐ]ãbé2Ð8ë
Ï(ÇËÑ(ÇËÐ]Î�Ïlç�Ì�Î»É�Ñ(Æ�Ê�Õ�Ì�Ï(ÊDèYÐ�Í^ãAÏlá
��� Ë6Ç7Ö)(

�Uá]��Ð�Í�ÊnÌ�ÄiÆqæ�Ð�ÍiÉ*
²ÇµÎD��çQÇ£É�ÊnÎUÑ(ÇËèXÖ%Ñ(Æ�Ê�Ï�ÊlÑ�Ð�è«Ï(Ô»èµë
î�íQÊnÏ 8 Í^Ô»ÈËÊnÏ A Ñ(Æ»Ì8ÑbÌ8é»é2ÊnÌ8Í�æ�ÇËÑ(Æ|Ç£Ñ�Ì�Î»É!ÄlÌ�È£È�ÇËÑÑ(Æ�Ê=× U Ø8ÙtØ~×7b�ÚFÙ V§� b V ×�Ð�è:Ñ(Æ»Ì8Ñ#æ>Ð�ÍiÉ<ç,+.-Ká
ô�Ð�ÍiÉ»Ï�Ì8Í(Ê=ÄlÈ£Ì�Ï(ÏiÇËî»ÊnÉaÔ»ÏiÇ£Î�Ó�Ñ(Æ�ÊnÇËÍ�Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏtë
Ñ(Ç£ÄlÏlá

ÑKÒ¢Ë)ÓIÔSÕ§Ö,/ ø 0�Ô»ã�Õ®ÊlÍiÊnÉ	Ì�ÄlÄFÐ�ÍiÉ�Ç£Î�Ó�Ñ�Ð�Ñ(Æ�Ê�Ï�Ñ�Êlé�Ï>Ð]Ô�Ñtë
ÈµÇ£Î�ÊnÉ¥Ì8Õ2Ð+Ò�Ê�á û�0�Ð�Ñ�Ê%Ñ(Æ»Ì8Ñ�Ç£Î¥Ð]Ô�Í�ÊFíQé®ÊlÍ^Ç£ãbÊnÎUÑ#Ñ(Æ�Ê%Ç£ÎQë
é�Ô�ÑHÄFÐ�Í(é�Ô»Ï<Ô�Ï�ÊnÏ1&,Ð]ã=Ì�Î�Ð�Í(Ñ(Æ�Ð�Ó�ÍiÌ8é�Æ~Ö�áªä,Æ�Ê�ã=Ì8é»é�Ç£Î�Ó
Õ2ÊlÑ�æ>ÊlÊnÎ@Ñ(Æ�Ê�Ã�Ï(Ï(Ì�ãAÊnÏ�Ê�È£ÊlÑ�Ñ�ÊlÍiÏ�Ì�Î�É¥Ñ(Æ�Ê2&,Ð]ãAÌ�Î¡ÈËÊlÑtë
Ñ�ÊlÍ^Ï>Ç£Ï>ÄiÆ�Ð]Ï(ÊnÎ	Ï�Ð�Ì�Ï�Ñ�Ð�è¯Ì�ÄlÇ£È£ÇËÑ(Ì8Ñ�Ê�ÈËÐ]Ï(Ï(ÈËÊnÏiÏ�Ñ�ÍiÌ�Î»ÏiÈ£Ì8Ñ(ÇËÐ]Î
Õ2ÊlÑ�æ>ÊlÊnÎ�Ñ(Æ»Ê¡Ñ�æ>ÐõÍ(Êlé»Í(ÊnÏ�ÊnÎUÑ(Ì8Ñ(ÇËÐ]Î»Ïná ä,Æ»Ê@èXÐ]È£ÈËÐ�æ#Ç£Î�Ó
ÊFí�Ì�ãbé�È£Ê�Ô»Ï�ÊnÏ�Ñ(Æ»Ç£Ï�Ð�Í(Ñ(Æ�Ð�Ó�Í^Ì8é�Æ~Ö 8 Ñ(Æ»Ð]Ô�Ó]Æ?ÇËÑ#Í(ÊnÉ�Ô»ÄFÊnÏ
ÍiÊnÌ�É»Ì8Õ�Ç£È£Ç£Ñ�ÖAÑ�Ð=Ì�Î@Ô»Î»Ì�ÄlÄlÔ»Ï(Ñ�Ð]ãbÊnÉ�Í(ÊnÌ�É�ÊlÍ A á

©áK�QÔ�é»é2Ð]Ï�Ê�Ñ(Æ�Ê�ÈµÇ£Ï�Ñ�Ð�è�É�Ç£Ï�Ñ(Ç£Î»ÄFÑ�æ�Ð�ÍiÉ»Ï,ÇµÏlç
34353 ��Ø � ����Ø � ���Î�¨Ø � ��� Þ76 �¨Ø � � Þ76 ��Ø � �%Ù�� 35353 �S�lÙ^Û�QÞ86 � 35343 �K� U ��Ù�b`�Î� � U ��Ù�b¯Ù�� � U ��Ù�b�ÚÃ� 35343 ���X� ÞqVXÞ76 ��1�Á� Þ ��� � Þ �%Ù�� ��Ù�� 34353 ��� � �»ÝGU Ú�� 353538 áËáËáËç ¾:9 = r ¾:9 =L¤ r ¾:9 =L¤�;�? r ¾<9 ==;�? r ¾<9 = N r áËáËáËçÂ1NÎx ;�? ç�áËáËáËç�> @ N1} ¤ r > @ N1}�N r > @ N < } r áËáËáËç ¤È@@?{?A;�? r ¤ r
¤�?)= r ¤È?6= N r ¤ N áËáËáËç =L@ Reo < p ç®áËáËá A

dá s ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î»Ï
83!  ,/�·4 !  ,�*ª� A ç 83!  ,/��0CB�4 !  ,/�g*¸0CB A ç83!  ,h0CB 4 !  ,�*k0CB A ç 83!  ,½�w4 !  ,�*k� A ç8 ��0`, 4 ��* 0`, AED ç 8 ��0§,½�
4 ��0`, * � A ç8 �G��4 � * � AED áF Î�É�ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉ&f!Ø � ���D�FÙ �QÞ76 �u� U Ù�b`�Î�D� U ��ÙÃb¯Ù��� U ��Ù�b�ÚÃ�Á�X� ÞqVYÞ86 �Á� Þ ��� � � �»ÝGU Úlá

ú�á � Ì�Ï�Ê�ÄFÐ]Ô»ÎUÑ(Ï
!  , f�dç !  ,/� f�ù8ç � f ©ç ��0`, f#ù
Ø � ��� Þ76 �<Ø � � Þ76 �«Ø � �%Ù��S�FÙ �QÞ86 � � U ��ÙÃb`�1�È� U ��ÙÃb¯Ù��
� U ��Ù�b�ÚÃ�Á�X� ÞqVYÞ86 �Á� Þ �%Ù�� ��Ù�� � � �»ÝGU Ú f�W
8 ä,Æ�ÊåÏ(Ô�\bíQÊnÏ|ÇµÉ�ÊnÎ~Ñ(Ç£î»ÊnÉ Ì8Í(Ê � � 05B � � Ì�Î»É
0`, A



��Ô�\bí	èXÍ(ÊnòÔ�ÊnÎ»ÄlÇËÊnÏ7f
� f,ù8ç 0CB f ©ç � f�dç 0§, f�ù

�á s Ç£ÏiÄlÌ8ÍiÉ Ñ(Æ�ÊÅÉ�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î»Ï Ç£ÎUÒ�Ð]ÈËÒÇµÎ�Ó Ñ(Æ»Ê
ÏiÔ�\bíQÊnÏ � ç~Ì�Î»É 0`,
8 Ï(Ç£Î�ÄFÊ'Ñ(Æ�ÊlÖbÆ»ÌnÒ�Ê,èXÍ(ÊnòÔ�ÊnÎ»ÄFÖ 4 ù A ábä,Æ»Ê�Õ�Ì�Ï�ÊAÄFÐ]Ô»ÎUÑDÐ�è !  , Õ2ÊnÄFÐ]ãbÊnÏ�©ç
Ì�Î�É � Õ2ÊnÄFÐ]ãbÊnÏDù8á

% á s ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î»Ï
8 À �"F 0CB 4 À �"F * 0CB AED ç8 À ')2]��%v� 4 À '62���% * � A ç8 ��2K0`tÄ0CB 4 ��2�0`t¿*�0CB A

�Uá T Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï(Ñ(Ç£ÄlÏ
!  , f � 0CB � ��� ç !  ,/� f � 05B�� ç ��0`, f � ��� çÀ ')2]��% f � ��� ç À ��F f � 0CB�� ç ��2K0`t f � 0CB��
Ø � ��� Þ86 �«Ø � � Þ86 �«Ø � �%Ù��S�lÙ ��Þ76 � � U ��ÙÃb`�1��� U ��Ù�b¯Ù��
�7� ÞqVYÞ86 �Á� Þ �%Ù f � �
8 ä#Æ�ÊDÉ�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]Î»Ï'ãAÌ8Í(ì�ÊnÉ D Ì8Í(ÊDÈ£Ç£Î�Ó]Ô�Ç£Ï�Ñ(ÇyëÄlÌ�ÈµÈËÖqÇµÎ»ÄFÐ�Í(Í(ÊnÄFÑlá A

êtÎ�Ñ(Æ�ÊAî»Í^Ï�Ñ�é�Æ»Ì�Ï�Ê�ç«æ>ÊAÊFíQÑ�ÍiÌ�ÄFÑ�ÍiÔ»ÈËÊnÏ�ÕÖ?Ô»Ï(Ç£Î�Ó�Õ�Ì�Ï(Ê
èXÐ�ÍiãAÏ'Ñ(Æ»Ì8Ñ�Ì8Í(ÊDìQÎ�Ð+æ�ÎHç»Çá Ê�áËç�æ�Ð�ÍiÉ»Ï,Ñ(Æ»Ì8Ñ#Ì8Í(ÊDé�Í(ÊnÏ�ÊnÎUÑ
Ç£ÎqÑ(Æ�Ê�È£Ç£Ï(ÑKÐ�è«æ�Ð�ÍiÉ»Ïná�Ã#èXÑ�ÊlÍ'Ñ(Æ»Ç£Ï�Ì�Î»Ì�ÈËÖQÏ(Ç£ÏnçUÑ(Æ�ÊlÍiÊ�ã=ÌnÖ
Õ2Ê¥æ�Ð�ÍiÉ»Ïbæ#Æ�Ç£ÄiÆ¦ÄFÐ]Ô�È£É¦Î�Ð�Ñ	Õ®Ê¥É»ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉHáåê�Ñ=ÇµÏ
é2Ð]Ï(Ï(ÇËÕ�ÈËÊ>Ñ(Æ�Ì8Ñ�Ï�Ð]ãbÊ,Ð�è®Ñ(Æ�ÊnÏ�Ê'æ�Ð�ÍiÉ»Ï�Ì8ÍiÊ,Ì�ÄFÑ(Ô»Ì�È£ÈËÖ�Í(ÐÐ�Ñ
æ�Ð�ÍiÉ»Ï,Ì�Î»É�ÄlÌ�Î»Î�Ð�Ñ,Õ2ÊDÉ�ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉ<á � Ô»Ñ,Ñ(Æ�ÊlÍ(Ê�ã=ÌnÖ
Õ2Ê	æ�Ð�ÍiÉ»Ï%Ñ(Æ�Ì8Ñ%ÄFÐ]Ô�È£É!Î�Ð�Ñ%Õ®Ê�É�ÊnÄFÐ]ãAé®Ð]Ï(ÊnÉ|Õ2ÊnÄlÌ�Ô»Ï(Ê
Î�Ð�Õ�Ì�Ï(ÊbèYÐ�Íiã ÊFí�Ç£Ï�Ñ(Ï�Ç£Î¡Ñ(Æ�Ê=È£Ç£Ï(Ñ�Ð�è�æ>Ð�Í^É»Ï�é»Í(Ð�ÒÇµÉ�ÊnÉHá
�Ð�Ç£Î�Ñ(Æ�Ê'Ï�ÊnÄFÐ]Î»É%é�Æ�Ì�Ï�Ê�ç�æ>Ê'ÄFÐ]Î»ÏiÇ£É�ÊlÍ¨Ñ(Æ�Ê�´�Ô»Î»É�ÊnÄFÐ]ãbë
é2Ð]Ï�ÊnÉ6¶�æ�Ð�ÍiÉ»ÏªÌ�Î»É=Ï�ÊlÊ#ÇËè®Ì�Î~Öµ´tÍiÔ»ÈËÊ7¶�ÇµÉ�ÊnÎ~Ñ(Ç£î»ÊnÉ%Ï�ÐDè¯Ì8Í
ÄlÌ�ÎaÕ2ÊAÌ8é»é�È£ÇËÊnÉ?Ñ�Ð�É�ÊnÄFÐ]ãAé®Ð]Ï(Ê=Ï(Ô»Ä^ÆaÌ�æ�Ð�ÍiÉHç:Ç�á Ê�áËç:ÇËè
Ø ��Ç£Ï�æ�Ð�ÍiÉ	Ñ(Æ»Ì8Ñ'ÄFÐ]Ô»È£ÉqÎ�Ð�Ñ�Õ®Ê�É�ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉ�Ï�Ð%è¯Ì8ÍnçÇµÏ
Ñ(Æ�ÊlÍ(Ê�Ì�ÍiÔ»ÈËÊ���Ï�Ð%Ñ(Æ»Ì8Ñ�æ>Ê�ÄlÌ�Î�É�ÊnÄFÐ]ãbé2Ð]Ï�ÊAØ ��Ì�ÏDØ ����¥êtÎ�èXÌ�ÄFÑ,ã�Ô»ÈËÑ(ÇËé�ÈËÊ�Í^Ô»ÈËÊnÏ�ãAÇËÓ]ÆUÑ�Õ®Ê�Ì8é»é�È£Ç£ÄlÌ8Õ�ÈËÊ�èXÐ�Í,Ì
Ï(Ç£Î»Ó]ÈËÊbæ>Ð�Í^ÉHá=êtÎ§Ï(Ô�ÄiÆ§Ì�ÄlÌ�Ï�Ê�çªÇ£ÎaÌ¥È£Ì�Î»Ó]Ô»Ì8Ó�Ê=æ#Æ»ÊlÍ(Ê
Ï(Ô�\AíõÏ�ÊnòUÔ»ÊnÎ»ÄFÊnÏ�Ì8Í(Ê?ÌðÄFÐ]ã=ãbÐ]Îåé�Æ�ÊnÎ�Ð]ãbÊnÎ»Ð]ÎHç,æ�Ê
Ï(Æ�Ð]Ô�È£ÉAÓ]ÇËÒ�Ê�é»Í(ÊlèXÊlÍ(ÊnÎ»ÄFÊ�Ñ�Ð�ÍiÔ»ÈËÊnÏKÑ(Æ»Ì8Ñ'Ì8Í(Ê�È£Ð]Î�Ó�ÊlÍ�Ì�Î�É
ÄlÌ�Î?Õ2Ê%Ð�Õ»Ñ(Ì�Ç£Î�ÊnÉ?Ì�ÏDÌ�Ï(Ô�\Aí@Ï�ÊnòÔ�ÊnÎ»ÄFÊ 8 �ÊlÊ �ÊnÄFÑ(Ç£Ð]Î
� A á>ö�Ñ(Æ�ÊlÍiæ#Ç£Ï�Ê'Ï(Ô�\AíÊnÏ¨æ#Ç£Ñ(ÆbÆ»ÇËÓ]Æ�ÊlÍªèXÍ(ÊnòÔ�ÊnÎ»ÄlÇËÊnÏ�ã=ÌnÖÕ2Ê#Ó]ÇËÒ�ÊnÎ	é»Í(ÊlèXÊlÍ(ÊnÎ»ÄFÊ�áªô ÇËÑ(ÆqãbÐ�Í(Ê�Õ�Ì�Ï�Ê�èYÐ�Íiã=ÏKìQÎ�Ð+æ�Î
èXÐ]È£ÈËÐ+æ�Ç£Î�ÓDÑ(Æ�Ê�Ï�ÊnÄFÐ]Î»Éqé�Æ»Ì�Ï(Ê�çUæ�Ê�ÄlÌ�ÎqÍ(Êlé2ÊnÌ8Ñ�Ñ(Æ�Ê#î»Í^Ï�Ñ
é�Æ»Ì�Ï(ÊKÌ�Î»Ì�ÈËÖQÏ(Ç£Ïlç�Ñ(Æ�ÊnÎDÑ(Æ»ÊKÏ�ÊnÄFÐ]Î»É�é�Æ»Ì�Ï�ÊKÌ�Î�Ì�ÈËÖÏiÇ£Ïlç�Ì�Î�É
Ñ(Æ�ÊlÐ�Í(ÊlÑ(ÇµÄlÌ�È£ÈËÖ�ç¨Ï�Ð¥Ð]ÎHáqê6Î§Ñ(Æ�ÊAÊFí�Ì�ãbé�ÈËÊ=Ó]ÇËÒ�ÊnÎ§Ì8Õ2Ð+Ò�Ê�ç

Ç£è�æ�Ê�æ>ÊlÍ(Ê�Ñ�Ð�ÇËÑ�ÊlÍiÌ8Ñ�Ê�Ñ(Æ�Ê�Ï(Ñ�Êlé�Ï�Ì8èXÑ�ÊlÍ�Ñ(Æ�Ê�î�ÍiÏ�Ñ#é�Ì�Ï(Ïlç
É�Ô�Ê�Ñ�Ð=Ñ(Æ�Ê�æ�Ð�ÍiÉ À ')2]��% Ç£Î�Ñ(Æ�Ê�È£ÇµÏ�Ñ'Î�Ð+æDç�æ>Ê�ÄlÌ�Î@É�ÊFë
ÄFÐ]ãAé®Ð]Ï(Ê�Ñ(Æ�Ê�Æ»Ç£Ñ(Æ�ÊlÍ(Ñ�Ð%Ô»Î»É�ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉqæ�Ð�ÍiÉ À '62���%��
Ì�Ï À '62���%·* � Ì�Î»É À '62���%�. Ì�Ï À ')2]��% * . á¥ä,Æ»Ç£Ï
Ó]Ç£Ò�ÊnÏ>Ô»Ï>Ñ(Æ�Ê�Î�Êlæ Ï(Ô�\bí . á�Ã�Ï(ÏiÔ»ãAÇ£Î�Ó . É�ÐUÊnÏ�Î�Ð�Ñ�Ó�ÊlÑ
É�Ç£Ï(ÄlÌ8ÍiÉ�ÊnÉ<ç�æ>Ê¡ÄlÌ�ÎõÉ�ÊnÄFÐ]ãAé®Ð]Ï(Ê�Ñ(Æ�Ê¥æ�Ð�ÍiÉ ,h2�#&i�'�.
Ì�Ï ,h2�#&i�' * . ç�Ð�Õ»Ñ(Ì�Ç£Î»Ç£Î»Ó�Ñ(Æ»Ê�Î»Êlæ²æ>Ð�Í^É ,h2]#&ij' á
ä#Æ»Ç£Ï>é»Í(ÐQÄFÊnÏ(Ï�ãAÌnÖqÕ2Ê�Ï�Ñ�Ð�é�é®ÊnÉqæ#Æ»ÊnÎqÇµÎ	Ì%é�Ì8ÍiÑ(Ç£ÄlÔ»È£Ì8Í
é�Ì�Ï(Ï�æ�Ê�É�Ð�Î�Ð�Ñ>É»ÊlÑ�ÊnÄFÑ�Ì�ÎUÖAÎ�ÊlæåÍiÔ»ÈËÊ'Ð�Í�Õ�Ì�Ï�Ê�á ¬>Æ»Ì�Ï�Ê
d�ÄlÌ�Î�Ñ(Æ»ÊnÎ�Õ®Ê�Ô»Î»É»ÊlÍ(Ñ(Ì8ì�ÊnÎ�Ñ�ÐAÉ�ÊlÑ�ÊlÍiãAÇµÎ�Ê�Ñ(Æ»Ê � Ø"b Ý Ù�Ú
Ð�è«Ñ(Æ�Ê�æ�Ð�ÍiÉ»Ï�Õ�Ì�Ï(ÊnÉ	Ð]ÎqÑ(Æ�Ê�Ï(Ô�\AíÊnÏ�Ñ(Æ»Ì8Ñ�ÊnÌ�ÄiÆ�Ñ(Ì8ì�ÊnÏná
&#ÊnÌ�ÄiÆ»ÇµÎ�Ó|Ï(Ô�ÄiÆõÌðÏ�Ñ(Ì8Ó�Ê�ç#Æ»Ð+æ�ÊlÒ�ÊlÍnç�É�ÐÊnÏ=Î»Ð�Ñ	Ç£ãbé�ÈËÖ
Ñ(Æ�Ì8ÑðÌ�È£Èqé2Ð]Ï(Ï(Ç£Õ�ÈËÊõÉ�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î»ÏðÆ»ÌnÒ�Ê Õ2ÊlÊnÎ É�ÊFë
Ñ�ÊnÄFÑ�ÊnÉ<á �QÇ£Î»ÄFÊðÐ]Ô�Í�ãbÊlÑ(Æ�ÐQÉïæ>Ð�ÍiìÏ?ÕÖ.ÄFÐ]ãbé�Ì8ÍiÇ£Î�Ó
ÍiÊnÈ£Ì8Ñ�ÊnÉ§æ�Ð�ÍiÉ»Ïnç�Ñ(Æ»Ê	é»ÍiÊnÏ�ÊnÎ»ÄFÊ=Ð�Í%Ì8Õ�Ï�ÊnÎ�ÄFÊ	Ð�è#ÄFÊlÍiÑ(Ì�Ç£Î
æ�Ð�ÍiÉ»ÏKãAÌ8ì�ÊnÏ�Ï(ÇËÓ]Î»ÇËî�ÄlÌ�Î~Ñ�É»Çy^®ÊlÍ(ÊnÎ�ÄFÊ�áS�»Ð�Í�Ç£Î�Ï�Ñ(Ì�Î»ÄFÊ�çUÇ£è
Ñ(Æ»Ê�Ç£Î»é�Ô�Ñ>ÈµÇ£Ï�ÑKÐ�è:æ>Ð�Í^É»Ï�Ç£ÎqÑ(Æ�Ê�ÊFíQÌ�ãbé�ÈËÊ�Ó]Ç£Ò�ÊnÎ�Ì8Õ®Ð�Ò�Ê
É�Ç£É@Î»Ð�ÑDÄFÐ]Î~Ñ(Ì�Ç£Î?Ñ(Æ»Êbæ>Ð�ÍiÉ À ')2]��%v� çHÑ(Æ»ÊbÕ�Ì�Ï�Ê À '62���%
æ�Ð]Ô»È£É�Î�Ð�Ñ�Õ2Ê>Ð�Õ»Ñ(Ì�ÇµÎ�ÊnÉHç�Ì�Î»É%ÄFÐ]Î»Ï�ÊnòÔ�ÊnÎUÑ(ÈËÖDÑ(Æ�Ê'Ï(Ô�\Aí
. æ�Ð]Ô»È£É�Î�Ð�Ñ�Õ2Ê�Ð�Õ�Ñ(Ì�Ç£Î�ÊnÉqèYÍiÐ]ã À ')2]��%�. ç�Ì�Î»ÉqèXÔ»Í(Ñ(Æ�ÊlÍ
,h2�#&i�'�. æ�Ð]Ô»È£ÉõÎ�Ð�Ñ=Õ2Ê�É�ÊnÄFÐ]ãAé®Ð]Ï(ÊnÉHá�êtÎ¦Ó�ÊnÎ»ÊlÍiÌ�Èç
é�Í(Ð+ÒQÇ£É»Ç£Î»Ó�ÌDÈµÌ8Í(Ó�Ê#ÎÔ»ã�Õ2ÊlÍ�Ð�è2æ�Ð�ÍiÉ»ÏªèXÐ�ÍKÌ�Î»Ì�È£ÖÏ(ÇµÏªæ#Ç£È£È
ÄlÌ�Ô�Ï�Ê¥ãbÐ�Í(Ê�ÍiÔ�ÈËÊnÏ%Ñ�ÐaÕ2Ê�É�ÊlÑ�ÊnÄFÑ�ÊnÉ�ÇµÎ!é�Æ»Ì�Ï�Ê�ù8ç'Ì�Î»É
æ�ÇËÑ(Æ�Ñ(Æ�ÊDÈ£Ì8Í(Ó�ÊlÍ�ÎUÔ�ã�Õ2ÊlÍ'Ð�è¨ÍiÔ»ÈËÊnÏ'Ï(ÐAÐ�Õ»Ñ(Ì�Ç£Î�ÊnÉ<ç»ãbÐ�Í(Ê
Õ�Ì�Ï�Ê�èYÐ�Íiã=Ï�ÄlÌ�Î!Õ2Ê�É�ÊlÑ�ÊnÄFÑ�ÊnÉ/Ñ(Æ�ÍiÐ]Ô�Ó]Æ!é�Æ»Ì�Ï�Ê½©á§êtÎ
é�ÍiÌ�ÄFÑ(Ç£ÄFÊ�çHÇËÑ�Ç£Ï#Ñ�ÖUé�Ç£ÄlÌ�È�Ñ�ÐqÊFíQé2ÊnÄFÑ�Ñ�ÊFíÑ(Ï�Ç£Î¡ÄiÆÔ»Î�ìQÏ�Ç£Î
ÏiÔ»ÄlÄFÊnÏ(Ï(ÇËÒ�ÊqÌ�Î»Ì�ÈËÖQÏ(Ç£Ï�ÍiÔ»Î»Ïlá �QÐ�ç¨É�Ô�ÍiÇ£Î�Ó@Ç£ãbé�ÈËÊnãAÊnÎ~Ñ(Ì�ë
Ñ(Ç£Ð]Î@Ð�èKÑ(Æ�ÊbÌ�ÈËÓ�Ð�ÍiÇËÑ(Æ»ã¥ç®æ�Ê%Í(Êlî�Î�Ê%ÇËÑ�Ï�Ð�Ñ(Æ»Ì8Ñ�æ#Æ»Ç£È£Ê�Ì
Î»ÊlæïÄ^ÆUÔ»Î»ì¥Ð�è�Ñ�ÊFíQÑ�ÇµÏ#é»ÍiÐÄFÊnÏ(Ï(ÊnÉHç�Ñ(Æ»Ê�æ�Ð�ÍiÉ»Ï�Ç£Î�Ñ(Æ»Ì8Ñ
Ñ�ÊFíQÑ'Ì8Í(Ê�Ì�Î»Ì�ÈËÖàlÊnÉ�Ì�ÈËÐ]Î�Ó%æ#ÇËÑ(Æ	Ñ(Æ�Ê�æ�Ð�ÍiÉ»Ï�ÊFí�Ç£Ï�Ñ(Ç£Î�Ó�Ç£Î
Ñ(Æ»Ê¥ÈËÊFíQÇµÄFÐ]ÎHá/ä,Æ�Ê�èXÐÄlÔ»Ï=Ç£Ï%é�Ô�Ñ%Ð]Î/Ñ(Æ�Ê@Î�Êlæ÷æ>Ð�Í^É»Ï
Ì�Î�É�Ñ(Æ�ÊnÇËÍ,ÊÃ^2ÊnÄFÑ(Ïlá
Ã�Î�Ì�Î»Ì�ÈËÖQÏ(Ç£Ï�Õ�Ì�Ï�ÊnÉ�ÏiÇ£ãbé�ÈËÖ%Ð]Î�É�ÊlÑ�ÊnÄFÑ(Ç£Ð]Î�Ð�è«é»ÍiÊnÏ�ÊnÎ»ÄFÊ
Ð�èHÄFÐ]ãAãAÐ]Î=Ï(Ô�Õ�Ï�Ñ�ÍiÇ£Î�Ó]Ï¨ãAÌ+ÖbèXÌ�ÇµÈ�Ñ�Ð�É�ÊlÑ�ÊnÄFÑ�É�ÊnÄFÐ]ãbé2Ð8ë
ÏiÇËÑ(ÇËÐ]Î»ÏHæ�Æ�ÊlÍ(Ê�Ñ(Æ�Ê�Ï�é2ÊnÈ£È£Ç£Î»Ó�Ð�è�Ñ(Æ»Ê>É�ÊlÍiÇ£Ò�ÊnÉ�æ>Ð�Í^É�Ç£Ï:Î�Ð�Ñ
ÏiÇ£ãbé�ÈËÖ@Ì�ÄFÐ]Î»ÄlÌ8Ñ�ÊnÎ»Ì8Ñ(Ç£Ð]Î§Ð�è�Ñ(Æ�ÊAÕ�Ì�Ï�Ê=æ�Ð�ÍiÉaÌ�Î»É§Ñ(Æ�Ê
ÏiÔ�\bí�Õ�Ô»Ñ�Ì�ãbÐQÉ»ÇËî�ÄlÌ8Ñ(Ç£Ð]Î@Ð�è>Ñ(Æ»Ì8Ñlá�ä#Æ�Ê%é»Í(Ð�é2Ð�Í(Ñ(ÇËÐ]Î
Ð�è�Ï(Ô»Ä^Æ æ>Ð�ÍiÉ�ÏqÇµÎåÌ/ÄFÐ�Íié�Ô»Ï�ãAÌnÖåÒ8Ì8Í(Ö�Ì�ÄFÍ(Ð]ÏiÏ�È£Ì�ÎQë
Ó]Ô�Ì8Ó�ÊnÏlç�Ì�Î�É§Ï�Ð¥æ�Ç£È£È¨Ñ(Æ�ÊAÊÃ^2ÊnÄFÑ(ÇËÒ�ÊnÎ�ÊnÏiÏ�Ð�è�Ñ(Æ�ÊqÌ8Õ®Ð�Ò�Ê
Ì�È£Ó�Ð�ÍiÇËÑ(Æ»ã�á ê6Î Ì/È£Ì�Î�Ó]Ô�Ì8Ó�Ê?ÏiÔ»ÄiÆ�Ì�Ï�Ã�Ï(Ï(Ì�ãbÊnÏ(Ê 8 Ì�Ï
Ì�ÈµÏ�Ð¥Ç£Î�Ð�Ñ(Æ�ÊlÍ�ê6Î�É»Ç£Ä%È£Ì�Î�Ó]Ô»Ì8Ó�ÊnÏ A ç�ÇËÑDÇµÏDÏ�ÊlÊnÎ�Ñ(Æ»Ì8Ñ�Ñ(Æ�ÊãAÐÉ»Ç£î�ÄlÌ8Ñ(ÇËÐ]Î�Ð�è�Ï�é2ÊnÈ£È£ÇµÎ�Ó�ÇµÏ,Ó�ÊnÎ�ÊlÍiÌ�ÈµÈËÖ	ÍiÊnÈ£Ì8Ñ�ÊnÉ�Ñ�Ð	Ñ(Æ�Ê
Ì�ÄFÑ(Ô�Ì�È�é»Í(Ð]ÎÔ»Î»ÄlÇ£Ì8Ñ(Ç£Ð]Î%Ð�è®Ñ(Æ»Ê,æ>Ð�Í^É»Ï�Ì�Î»ÉbÑ(Æ»Ê,Ï(Ô�\bíQÊnÏlá
��Ð�Í(ÊDÏ�é2ÊnÄlÇËî�ÄlÌ�È£ÈËÖ�ç~Ñ(Æ»ÊDÏ�Ð]Ô»Î»É»Ï�Ð�è:Ñ(Æ�Ê�ÊnÎ»É»Ç£Î»Ó�é�Ì8ÍiÑ�Ð�è



Ñ(Æ�Ê,Õ�Ì�Ï�Ê,æ�Ð�ÍiÉAÌ�Î»ÉbÑ(Æ»Ê,Õ2ÊlÓ]Ç£Î»Î»Ç£Î»Ó#Ð�è2Ñ(Æ�Ê#Ï(Ô6\bí%ÄFÐ]ãbë
Õ�Ç£Î»ÊbÑ�Ð�èXÐ�Íiã Ì@Ï�Ð]Ô»Î»É�æ�Æ»Ç£ÄiÆ§Ç£ÏDÍ(Êlé�Í(ÊnÏ�ÊnÎUÑ�ÊnÉ§Ç£Î�Ñ(Æ»Ê
Í(ÊnÏ(Ô�ÈËÑ�ÕUÖ�Ì�Î�Ð�Ñ(Æ�ÊlÍ#Ï(Ñ�ÍiÇ£Î�Ó%Ð�è¨ÈËÊlÑ�Ñ�ÊlÍiÏ'Ñ(Æ»Ì�Î�Ñ(Æ»ÊDÄFÐ]ã�Õ�ÇËë
Î»Ì8Ñ(ÇËÐ]Î§Ð�è�Ñ(Æ�Ê=Ð�ÍiÇ£Ó]Ç£Î»Ì�ÈªÈËÊlÑ�Ñ�ÊlÍiÏná�ä#Æ»Ì8Ñ�Ç£Ïlç�Ì¥æ�Ð�ÍiÉ ! À
ãAÌ+ÖAÄFÐ]ã�Õ�ÇµÎ�Ê'æ#ÇËÑ(ÆAÌ�ÍiÔ»ÈËÊ ��� Ñ�Ð�èYÐ�Í^ã ! � � Ç£Î�Ï�Ñ�ÊnÌ�ÉbÐ�è
! À ��� á�ô�ÊqèYÊlÊnÈKÑ(Æ»Ì8Ñ%Ï�Ð]ãbÊ	Ì�ãAÐ]Ô»Î~Ñ�Ð�è'é�Æ�Ð]Î�Ð]È£Ð�Ó]Ç£ÄlÌ�È
ìQÎ�Ð+æ#È£ÊnÉ�Ó�Ê�ç2ÊnÇËÑ(Æ�ÊlÍ�Ì�ÄlòUÔ�ÇËÍ(ÊnÉ@ÕUÖ�Ì�ÈËÊnÌ8Í^Î»Ç£Î�ÓqãbÊlÑ(Æ�ÐQÉHç
Ð�Í=é�Í(Ð+ÒQÇ£É�ÊnÉ¦É�ÇËÍ(ÊnÄFÑ(ÈËÖ�ç'ãAÌ+Ö/Õ®Ê@Ô»Ï�ÊnÉ/Ñ�ÐðÉ�ÊlÑ�ÊnÄFÑqÌ�Î�É
Æ»Ì�Î»É�ÈËÊ�Ï(Ô»ÄiÆ�ÄlÌ�Ï�ÊnÏlá

� ¹»º��+¾#½¢�
��¼HÂ(¾�º���Á��u	��
�
ô�Ê�Ì�ÄlÄlÔ»ã�Ô»È£Ì8Ñ�Ê�Ñ(Æ�Ê�Ç£Î�èXÐ�ÍiãAÌ8Ñ(ÇËÐ]Î|ÊFíÑ�Í^Ì�ÄFÑ�ÊnÉ!ÕUÖaÑ(Æ»Ê
Ì�Î»Ì�ÈËÖQÏ(Ç£Ï,é»Í(ÐQÄFÊnÏ(Ï#Ç£Î¥Ñ�æ�Ð	é»Í^Ç£ãAÌ8Í(Ö�É»Ì8Ñ(Ì=Ï(Ñ�ÍiÔ»ÄFÑ(Ô�Í(ÊnÏ	�
Ì=È£ÊFíQÇ£ÄFÐ]Î<ç�Ì�Î»É@ÌAÍiÔ»È£ÊDÕ�Ì�Ï�Ê�á'êtÎ¥Ñ(Æ�Ê�ÈËÊFí�Ç£ÄFÐ]Î¥æ�Ê�ì�ÊlÊlé
Ì�Î�ÊnÎUÑ�Í(Ö�èYÐ�Í#ÊnÌ�ÄiÆ¥æ�Ð�ÍiÉ�Ñ(Æ�Ì8Ñ#Æ»Ì�Ï'Õ2ÊlÊnÎ�ÊnÎ»ÄFÐ]Ô�Î~Ñ�ÊlÍ(ÊnÉ
Ï�ÐAè¯Ì8Í#Ç£Î�Ò8Ì8ÍiÇËÐ]Ô�Ï�ÍiÔ»Î»Ïlá�
>Ì�ÄiÆ¥ÊnÎUÑ�Í(Ö�ÄFÐ]ÎUÑ(Ì�Ç£Î»Ï,Ñ(Æ»Ê

� Ñ(Æ»ÊDæ>Ð�Í^ÉHç�

� Ñ(Æ»ÊKÕ�Ì�Ï�Ê�ç À 8� ë��8ÇËèQÑ(Æ�Ê>æ>Ð�ÍiÉ�Ç£Ï«Î»Ð�Ñ:É�ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉ A
� Ñ(Æ»Ê�ÎÔ»ã�Õ2ÊlÍ«Ð�è�Ñ(ÇµãbÊnÏ:Ç£Ñ�Ç£Ï:ÊnÎ»ÄFÐ]Ô»ÎUÑ�ÊlÍ(ÊnÉ%Ç£Î�Ñ�ÊFíÑlç
 � - á
� Ñ(Æ»ÊqÎÔ»ã�Õ®ÊlÍ�Ð�è,Ñ(Ç£ãAÊnÏ�ÇËÑ�é�Ì8Í(Ñ(Ç£ÄlÇ£é�Ì8Ñ�ÊnÏ�Ì�Ï�Õ�Ì�Ï(Ê
ÇµÎ�É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ïlç À=� -

� Ð�Ñ(Æ»ÊlÍ�Ì8Ñ�Ñ�ÍiÇËÕ�Ô�Ñ�ÊnÏ
�QÇ£ã=Ç£È£Ì8ÍiÈËÖ�ç�Ñ(Æ�ÊaÍiÔ�ÈËÊ?Õ�Ì�Ï�Ê§ÄFÐ]ÎUÑ(Ì�Ç£Î»Ï@ÊnÎ~Ñ�Í^ÇËÊnÏ�ÊnÌ�ÄiÆ.Ð�è
æ#Æ»ÇµÄiÆ�ÄFÐ]ãbé»Í^Ç£Ï�ÊnÏ

� Ñ(Æ»ÊDÍiÔ»ÈËÊ�ç  8 Çá Ê�áËç�Ï(Ô6\bí®ç�Ð�Í#é»Í(Êlî�í A
� Ñ(Æ»ÊDÎUÔ»ã�Õ2ÊlÍ�Ð�è:Ñ(Ç£ãAÊnÏ'ÇËÑ�é�Ì8Í(Ñ(Ç£ÄlÇËé�Ì8Ñ�ÊnÏ'Ç£Î�É»Ç_^2ÊlÍ�ë
ÊnÎUÑ#É�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î»Ïlç ����� á

� Ð�Ñ(Æ»ÊlÍ�Ì8Ñ�Ñ�ÍiÇËÕ�Ô�Ñ�ÊnÏ

� ���+	�Á�¼ ¾��»�'¿b¿AÂt¼HÂ(¾�ºu����¼j	��D¼
Ã�Î|ÊÃ^2Ð�Í(Ñ%Ñ�Ð?Õ�Ô»Ç£ÈµÉaÌ?ÈËÊFíQÇµÄFÐ]ÎðÌ�Î�É§ÊnÎÔ»ãbÊlÍiÌ8Ñ�Ê�ãbÐ�Í(ë
é�Æ�Ð]È£Ð�Ó]Ç£ÄlÌ�È¨ÍiÔ»ÈËÊnÏ�Ð�è�Ì�Î»Ì8Ñ(Ô�ÍiÌ�ÈªÈµÌ�Î�Ó]Ô»Ì8Ó�Ê�ç:ÇµÏ�Ô»Î»È£ÇËì�ÊnÈ£Ö
Ñ�Ð§Õ2Ê¥ÄFÐ]ãbé�ÈËÊlÑ�Ê�Ç£Î/ÌaÏiÇ£Î�Ó]ÈËÊ�ÍiÔ�Î!Ð�è�Ñ(Æ»Ê�Ì�ÈËÓ�Ð�ÍiÇËÑ(Æ�ã�á
ê6Ñ�Ç£Ï�È£ÇËì�ÊnÈËÖ�Ì8èXÑ�ÊlÍ�é�Í(ÐÄFÊnÏiÏ(Ç£Î�Ó=Ì	ÎUÔ�ã�Õ2ÊlÍ#Ð�è�Ä^ÆUÔ�Î�ìÏ�Ð�è

Ñ�ÊFíQÑ(Ïlç«Î»Ð�Î»Êlæ ÍiÔ»ÈËÊnÏ�Ì8Í(ÊbÓ�ÊnÎ�ÊlÍiÌ8Ñ�ÊnÉ<á�â�Ð+æ�ÊlÒ�ÊlÍnç�Õ�Ì�Ï�Ê
èXÐ�ÍiãAÏ>Ì8Í(Ê�ÈµÇËì�ÊnÈËÖ�Ñ�Ð�Õ2Ê#É»ÇµÏ(ÄFÐ+Ò�ÊlÍ(ÊnÉ	èXÐ�Í�Ì�ã�Ô»Ä^Æ	È£Ð]Î�Ó�ÊlÍ
Ñ(ÇµãbÊ�ç�Ì�Î»É¥òÔ»ÇËÑ�Ê�é®Ð]ÏiÏ(ÇËÕ�ÈËÖ�çQèXÐ�Í#ÊlÒ�ÊlÍnç�æ#ÇËÑ(Æ¥Î»Êlæ Ñ�ÊFíQÑ(Ïlá
� Ô�ÑKÑ(Æ�ÊnÎHç~Ñ(Æ�Ç£Ï�Ç£ÏªÑ(Æ»Ê#Ñ�ÍiÔ�Ñ(Æ=Ì8Õ®Ð]Ô»Ñ�Ò�ÐÄlÌ8Õ�Ô»È£Ì8Í(Ö��ªä,Æ»Ç£Ï
ÊFíQé2ÊnÄFÑ(Ì8Ñ(ÇËÐ]Î²Ç£Ï�Õ2Ð�ÍiÎ»Ê¡Ð]Ô»Ñ¥ÕUÖåÑ(Æ�ÊaÌ�ÄFÑ(Ô»Ì�ÈDÐ�Õ�Ï�ÊlÍ(Ò8Ì�ë
Ñ(Ç£Ð]Î»ÏDÇ£Î�Ð]Ô»Í�ÊFíQé®ÊlÍ^Ç£ãbÊnÎUÑ�æ#ÇËÑ(Æ¦ù�ù�ùqÄiÆÔ»Î�ìQÏDÐ�è�Ñ�ÊFíQÑ(Ï
É»Êlé�Ç£ÄFÑ�ÊnÉ�Ç£Î+�¨ÇËÓ]Ô�Í(ÊAù�Ì�Î�Éh�¨ÇËÓ]Ô�Í(Êg©á�êtÎh�¨ÇËÓ]Ô�Í(Êbù�æ�Ê
Æ�ÌnÒ�ÊbÄFÐ]Î»Ï(Ç£É»ÊlÍ(ÊnÉ¡Ñ(Æ�Ê�é�Í(Ð�é2Ð�Í(Ñ(ÇËÐ]Î@Ð�è>É»Ç£Ï(Ñ(Ç£Î»ÄFÑ�Ô�Î»Ï�ÊlÊnÎ
æ�Ð�ÍiÉ»Ï 8 Î�Ð�Ñ¨Õ�Ì�Ï(Ê�èXÐ�ÍiãAÏnç8Æ»Ð+æ�ÊlÒ�ÊlÍ A Ñ�Ð�Ñ(Æ�Ê�Ñ�Ð�Ñ(Ì�ÈQæ>Ð�Í^É»ÏÇµÎ@ÊnÌ�Ä^Æ�Ñ�ÊFíQÑ�ÄiÆÔ»Î�ì®ç«Ì�Î»É�Ç£Îµ�¨ÇËÓ]Ô�ÍiÊ�©�Ç£Ñ�ÇµÏ�Ñ(Æ»Êbé»Í(Ð8ë
é2Ð�Í(Ñ(Ç£Ð]Î�Ð�è»É»Ç£Ï�Ñ(ÇµÎ»ÄFÑ<Ô»Î»Ï�ÊlÊnÎ�ÍiÔ»ÈËÊnÏ<Ñ�Ð#Ñ(Æ�Ê>Ñ�Ð�Ñ(Ì�ÈÉ�Ç£Ï�Ñ(Ç£Î»ÄFÑ
Í^Ô»ÈËÊnÏ�Ç£Î�ÊnÌ�Ä^Æ¥Ñ�ÊFíQÑ#ÄiÆÔ»Î�ì®á

� ����°�	�½<Â��
	Kº�¼����¡½&	 �2À��t¼��
êtÎbä�Ì8Õ�ÈËÊ�ù'æ�Ê'é»Í(ÊnÏ�ÊnÎUÑªÑ(Æ�Ê,òÔ»Ì�Î~Ñ(Ç£Ñ(Ì8Ñ(ÇËÒ�Ê#Ï(Ô»ã=ãAÌ8Í(Ö�Ð�è
Ð�Õ�Ï�ÊlÍ(Ò8Ì8Ñ(ÇËÐ]Î»Ï¨Ç£Î%Ì�Î�ÊFíé2ÊlÍiÇ£ãAÊnÎ~Ñ�æ#ÇËÑ(Æ%Ì�ÄFÐ�Í(é�Ô»Ï¨Ð�è�ù�ù�ù
Î»Êlæ#ÏDÌ8Í(Ñ(Ç£ÄlÈ£ÊnÏDÄFÐ]Î~Ñ(Ì�ÇµÎ»Ç£Î�Ó¥Ð�Ò�ÊlÍ�ú��ç�W"W"W¡æ�Ð�ÍiÉ»ÏDÇµÎaÌ�È£Èá
ä#Æ�ÊnÏ�ÊDÍ(ÊnÏiÔ»ÈËÑ(Ï,ÄFÐ�Ò�ÊlÍ�Ð]Î»ÈËÖ! U Ø � Ú�"�Ð�èªÑ(Æ�Ê�Ì�ÈËÓ�Ð�Í^ÇËÑ(Æ»ã
É»ÊnÏ(ÄFÍiÇËÕ2ÊnÉHá
ô ÇËÑ(Æ ¬>Æ»Ì�Ï�Ê¦ù�é»ÍiÐÄFÊnÏ(ÏiÇ£Î�Ó!Ð]Î»ÈËÖ�ç�Ì8Õ2Ð]Ô�Ñ �"�Uá{© �$# Ð�è
Ñ(Æ»Ê,æ>Ð�Í^É»Ï>Ì8ÍiÊ�É�ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉ=Ð�èHæ#Æ»Ç£Ä^Æ % �á ú # Ì8Í(Ê�ÄFÐ�Í�ë
ÍiÊnÄFÑKÉ�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]Î»Ïlá�ö�è�Ñ(Æ»Ê#Ô»Î»É�ÊnÄFÐ]ãAé®Ð]Ï(ÊnÉbæ>Ð�Í^É»Ïlç
Ì8Õ2Ð]Ô�Ñ��ù # Ì8Í(Ê,Ì�ÄFÑ(Ô»Ì�È£ÈËÖ�Í(ÐÐ�Ñªæ>Ð�Í^É»Ï¨Ñ(Æ»Ì8ÑKÏ(Æ»Ð]Ô»È£É%Î�Ð�Ñ
Õ2Ê¥É�ÊnÄFÐ]ãAé®Ð]Ï(ÊnÉHá�ö�è�Ñ(Æ»Ê�Ì8Í(Ð]Ô»Î»Ék©%� # æ�Ð�ÍiÉ»ÏAÑ(Æ»Ì8Ñ
ÏiÆ�Ð]Ô»È£É%Æ»Ì+Ò�Ê�Õ2ÊlÊnÎAÉ�ÊnÄFÐ]ãAé®Ð]Ï(ÊnÉbÕ�Ô�Ñ�æ�ÊlÍ(Ê#Î»Ð�ÑlçUÌ8Õ2Ð]Ô�Ñ
d # Ì8Í(Ê#ÄFÐ]ãbé2Ð]Ô»Î�É»Ï�Ì�Î»É=æ>Ê#Ì8ÍiÊ�Î�Ð�Ñ�ì�ÊlÊnÎ	Ð]Î=É»ÊnÄFÐ]ã%ë
é2Ð]Ï(ÇµÎ�Ó@Ì�ÎUÖUæ�ÌnÖ�á|ê6ÎðÐ�Ñ(Æ�ÊlÍbæ�Ð�ÍiÉ»Ï�æ�Ê�ãAÇ£Ï(Ï�ÊnÉðÌ8Õ2Ð]Ô�Ñ
© %$# 8 ©%�%ë d A Ð�è�é2Ð]Ï(Ï(ÇËÕ�ÈËÊ�É»ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î»Ïnáö�ÎõÌ8é»é�È£ÖÇ£Î»Ó¡Ñ�æ>Ð/Ï(Çµãbé�ÈËÊ¥ÄFÍiÇ£Ñ�ÊlÍiÇ£Ì�Ñ�Ð|ÊnÈ£Ç£ãAÇ£Î�Ì8Ñ�Ê�Ç£ÎQë
ÄFÐ�ÍiÍ(ÊnÄFÑ'É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ï 8 é2Ð]Ç£ÎUÑº��Ç£ÎqÑ(Æ�Ê�Ì�ÈËÓ�Ð�ÍiÇ£Ñ(Æ»ã A çÒQÇËà�áËç�É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î»Ï�Ñ(Æ»Ì8Ñ,Æ»Ì+Ò�ÊDÍ(ÐÐ�Ñ'èYÍiÊnòUÔ�ÊnÎ�ÄlÇËÊnÏ�©�W
Ð�Í�Æ»ÇËÓ]Æ�ÊlÍ 8 Õ2ÊnÄlÌ�Ô»Ï�ÊbÕ�Ì�Ï�ÊnÏDÐQÄlÄlÔ�ÍiÇ£Î»Óqæ�ÇËÑ(Æ?Ñ�ÐUÐ@ãAÌ�Î~Ö
ÏiÔ�\bíQÊnÏ�Ì8Í(Ê�Ò�ÊlÍ(ÖðÏ(Æ�Ð�Í(Ñ�æ�Ð�ÍiÉ»Ïlç�Ô»ÏiÔ»Ì�È£ÈËÖ?Ð]Î�ÊqÐ�ÍbÑ�æ�Ð
È£ÊlÑ�Ñ�ÊlÍiÏlç#Ì�Î»ÉåãAÌ8Ñ(Ä^Æ Ñ(Æ�Ê¡È£ÊnÌ�É»Ç£Î�Ó|é®Ð�ÍiÑ(ÇËÐ]Î¦Ð�è�È£Ð]Î�Ó�ÊlÍ
æ�Ð�ÍiÉ»Ï	Î�Ð�Ñ=ÍiÊnÈ£Ì8Ñ�ÊnÉõÑ�ÐðÑ(Æ�Ênã A ç,Ì�Î�ÉõÉ�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î»ÏÑ(Æ�Ì8Ñ@Æ»Ì+Ò�Ê!ÏiÔ�\bí�èYÍiÊnòUÔ�ÊnÎ�ÄlÇËÊnÏ¥Ð]Î»È£Ö  4 ù8ç�Ì8Õ2Ð]Ô�Ñ
% ú # Ð�è®Ñ(Æ�Ê'É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î»Ï�æ>ÊlÍiÊ'Í(ÊlÑ(Ì�Ç£Î�ÊnÉHá�ö�è»Ñ(Æ»ÊnÏ�Ê
Ì8Õ2Ð]Ô�Ñ&��WQá{d%� # æ�ÊlÍ(Ê�ÄFÐ�ÍiÍ(ÊnÄFÑ'É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ïlá¨ê6Î	Ñ(Æ�Ê
d %$# É»ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î»Ï�Ñ(Æ»Ì8Ñªæ�ÊlÍ(Ê,É»ÇµÏ(ÄlÌ8ÍiÉ�ÊnÉHç�ÈËÊnÏiÏ¨Ñ(Æ»Ì�Î
©Qù # æ�ÊlÍ(Ê�ÄFÐ�Í(Í(ÊnÄFÑAÉ�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î»Ïlá¡ê6Ñ%ÏiÆ�Ð]Ô»È£É|Ì�È£Ï�Ð
Õ2Ê�Î�Ð�Ñ�ÊnÉ¡Ñ(Æ»Ì8Ñ�Ð�èKÑ(Æ�Ê���W # ÄFÐ�Í(Í(ÊnÄFÑ�É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î»Ïlç
ù7©á{� # Ì8Í(Ê'Ç£Î»ÄFÐ]ãbé�È£ÊlÑ�Ê�ÇµÎ�Ñ(Æ»Ì8ÑªÑ(Æ»ÊlÍ(Ê�æ>ÊlÍ(Ê,ãAÐ�Í(Ê�Ñ(Æ»Ì�Î



0

10

20

30

40

50

60

70

0 20 40 60 80 100 120
text chunk #

y

x

%
 a

ge
 o

f 
ne

w
 w

or
ds

�¨ÇËÓ]Ô�Í(ÊAù�f.0#Êlæ.æ>Ð�ÍiÉ�Ï'èYÍiÐ]ã�Ï(Ô»ÄlÄFÊnÏ(ÏiÇËÒ�Ê�Ñ�ÊFíÑ�ÄiÆÔ»Î�ìQÏ

0

20

40

60

80

100

0 20 40 60 80 100 120
text chunk #

y

x

%
-a

ge
 o

f 
ne

w
 r

ul
es

�¨ÇËÓ]Ô»Í(Ê ©Gf 0�Êlæ²ÍiÔ»ÈËÊnÏ�èXÍ(Ð]ã�ÏiÔ»ÄlÄFÊnÏ(Ï(ÇËÒ�Ê�Ñ�ÊFíÑ#Ä^ÆUÔ�Î�ìÏ

�����������
	������������������������������� �����"!$# #�%'& (
)��*��� +,���-� �/.�� ��� ����� �10���� �����

2 ��� 3$�
���$�4����57698 ( 3$�
�����:����5<;98 ( =
	�>7�4����51?@#
=A	�>7�:����5<BC# =A	�>7�:����5<BD#

+,���-� �/.�� ��� ����� ���FE G G�%'H & I'J�8K?LI�%�M�#*N &�%'G/?OI�M 8'N 8 I 8 G/?C8 H�M J N
PQ������������� � I &�M %'('N H (�M R H'N
3����-����� J�H�M &�#*N J�(�M %'&'N
ST����� ���������U�����-� �/.�� ��� ����� ��� R�%�M G'N H�M I�#*N J�H�M 8 ('N J�H�M 8 8'N
V � �/.��������"����WX��������� �X���

��	
Y[ZK������� �/.\� ��� ����� ��� %�# M &'N I R�M &�%AN #-R�M R 8'N (�M %'8'N
ST����� �/.��������]����WX��������� �X���

��	
Y[ZK������� �/.\� ��� ����� ��� J
M R &'N #-(�M�#-8'N # M 8 G'N 8�M I R'N
V � �/.��������"������� ^��_����� �����

��	
Y[ZK������� �/.\� ��� ����� ��� %�M R &'N I�M I�#*N (�M J�R'N (�M %'H'N
ST����� �/.��������]������� ^��_����� �����

��	
Y[ZK������� �/.\� ��� ����� ��� (�M &'J N (�M G &'N ('N (�M�# #*N
V � �/.��������"��� �/.�� 	����`���-��� �/.�� ��� ����� ��� J
M J�I'N J
M I 8'N &�M 8 H'N G�M I'N
ST����� �/.��������]��� �/.�� 	����`���-��� �/.�� ��� ����� ��� R�M & &'N # M & H'N (�M�#-G'N G�M & 8'N
EaP��-�����-�'����b �-�,��c��-�U�d���1��c��������-�e����� -Uf�g �����F���h����MQ�������-��� �/.�� ��� ����� ���

iU�K���j	���������� �/.�� �����k���A���������*!�8 I (�#[?D8 8�M J Nl���m���������j���'���������*npoU�j��c������"q 2 ����	����jX�����r��� �����r!UJ�(�M G &'N1nhST�
WX��������� �X�����s� ������!�8 R�M H &'N1n
+,����� ^��_����� �����h�s� �����]!j8'N1n V � �/.\� 	������]!QR�M�#-&'N

ä:Ì8Õ�ÈËÊAù�f`t�Ô»Ì�ÎUÑ(ÇËÑ(Ì8Ñ(ÇËÒ�Ê�Í(ÊnÏ(Ô»ÈËÑ(Ï�æ�ÇËÑ(Æ�ÄFÐ�Í(é�Ô»Ï'ÏiÇËàlÊDÐ�è�ú���W"W"W=æ�Ð�ÍiÉ»Ï



Ñ�æ�Ð	ãAÐ�Í(é�Æ�ÊnãbÊnÏ#Ç£Î�Ñ(Æ�ÊDæ�Ð�ÍiÉ»Ï#Ï�Ð]ãbÊ�Ð�è¨æ#Æ�Ç£ÄiÆ�ÄFÐ]Ô»ÈµÉ
Î�Ð�Ñ,Õ2Ê�Ï�Êlé�Ì8Í^Ì8Ñ�ÊnÉHá
êtÎ~Ñ(Ô»Ç£Ñ(ÇËÒ�ÊnÈËÖ¦Ñ(Æ�Ê�Ò8Ì�È£Ô�Ê?Ð�è� ÏiÆ�Ð]Ô»È£ÉåÕ2Ê�ÈËÐ+æ É�Ô�Ê?Ñ�Ð
Ñ(Æ�Ê ´�ÄFÐ]Î�Ï�ÊlÍ(Ò8Ì8Ñ(ÇËÒ�Ê7¶¦æ�ÌnÖ Ð�èbÇ£É�ÊnÎUÑ(ÇËèXÖÇ£Î»ÓðÏ(Ô6\bíÊnÏ�Ç£Î
é�Æ»Ì�Ï(Ê¡ù8á¡ê6Î|Ñ(Æ�Ê�ÊFíQé®ÊlÍ^Ç£ãbÊnÎUÑ�æ�ÊqÆ»Ì+Ò�Ê�ÄiÆ�Ð]Ï�ÊnÎ  4
ù§ÏiÇ£Î»ÄFÊ§æ�Æ»Ç£ÈËÊ�Æ»ÇËÓ]Æ»ÊlÍ�Ò8Ì�È£Ô�ÊnÏ¥Ð]Î�ÈËÖ�ãAÌ8Í(Ó]Ç£Î»Ì�ÈµÈËÖåÇµã%ë
é»Í(Ð�Ò�ÊnÉ Ñ(Æ�Ê � Ù�Úi× V§��V � � ç�Ñ(Æ�ÊïÙ�Úi×iØ ÞXÞ æ�Ì�Ïðæ�Ð�ÍiÏ�Ê � èXÐ�Í 4 ©½f C)�L. � t  tÄ¡�#n4 �Qù�� � %$# � �L. � !$030º4 % ���£ù %$# Ì�Î�É
èXÐ�Í� 4 dhf C)�L. � t  tÄ¡�# 4 �"©�� � d # � �L. � !G030�4 % ���£ù�ù # á
ä,Æ�ÊbÙ(Ú(×^Ø ÞXÞ Ç£Ï'È£ÇËì�ÊnÈËÖ	Ñ�Ð=Ç£ãbé�Í(Ð+Ò�Ê�èXÐ�Í�È£Ì8ÍiÓ�ÊlÍ#ÄFÐ�Í(é�Ô»Ïná
ä,Æ�Ê�Ä^Æ�Ð]Ç£ÄFÊ�Ð�è Ô�é�é®ÊlÍ÷È£ÇµãAÇËÑ èYÐ�Í Ñ(Æ�Ê�Í(ÐÐ�Ñ÷èYÍiÊFë
òÔ�ÊnÎ»ÄFÖ Ç£ÏnçqÐ]Î Ñ(Æ»Ê�Ð�Ñ(Æ�ÊlÍ¦Æ�Ì�Î»ÉHç�ÈËÊnÏ(ÏðÍiÇËÓ]ÇµÉHá ô�Ê
ì�Êlé»Ñ ÇËÑ�ù �á �»Ð�Í Ì Ò8Ì�È£Ô�Ê"ù � ç C)�L. � t  tÄ¡�# 4
��W��{�"d # � �L. � !$030 4 ��W��{d �$# � èYÐ�Í Ì�Ò�Ì�È£Ô»Ê©�WQç
C)�L. � t  tÄ¡�#�4 ��W���W$� # � �L. � !G030u4 ��W�� % W # � Ì�Î»É�èXÐ�Í
Ì�Ò�Ì�È£Ô»ÊK©Qù8ç C)�L. � t  tÄ¡�# 4 � ��� �L� # � �". � !$030¢4 ��W�� % W # á
���
	 �������������������� � ��!#"�$#�&%('
�*),+
F é®Ð]Î ÍiÔ�Î»Î»Ç£Î�Ó �«Ç£Î�Ó]Ô�Ç£Ï�Ñ(Ç£ÄlÌ 8 øyùFú~û A Ð+Ò�ÊlÍ¦Ñ(Æ�Ê�Ï(Ì�ãAÊÄFÐ�Í(é�Ô�ÏaÐ�è§ù�ùFú ��W É»Ç£Ï(Ñ(Ç£Î»ÄFÑaæ�Ð�ÍiÉ»Ïlç	Ñ(Æ�ÊõÐ]Ô»Ñ�é�Ô�Ñ§ÍiÊFë
é2Ð�Í(Ñ�ÊnÉ�Ñ(Æ�ÊaÌ�Î�Ì�ÈËÖÏiÇ£Ï�Ð�è%Ð]Î»ÈËÖ % W8úLW¦Ð�è�Ñ(Æ�Ê§É»Ç£Ï(Ñ(Ç£Î»ÄFÑ
Ç£Î�é�Ô�Ñ�æ>Ð�Í^É»ÏlçªÇá Ê�áËç �"©á ��� # á¡ê6Î§Ñ(Æ�ÊnÏ�Ê % W8úLW¡Ì�Î�Ì�ÈËÖÏiÇ£Ï
Ñ(Æ�Ê�é»ÍiÊnÄlÇ£Ï(ÇËÐ]ÎqÐ�è¨É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ï�ÇµÏ��"©á�WL� # 8 Ç£Î»ÄlÈµÔ»ÉQë
Ç£Î�ÓAÌ8Õ2Ð]Ô�ÑK©�ú # ÄFÐ�Í(Í(ÊnÄFÑ�Õ�Ô�Ñ,Ç£Î�ÄFÐ]ãbé�ÈËÊlÑ�ÊDÉ�ÊnÄFÐ]ãAé®Ð]ÏiÇyë
Ñ(ÇËÐ]Î»Ï A çÌ�Î»É	Ñ(Æ�Ê�Í(ÊnÄlÌ�È£È2Ç£ÏKúLWQá % © # áKê6èHæ>Ê�ÄFÐ]Î»ÏiÇ£É�ÊlÍKÑ(Æ»ÊèXÍiÌ�ÄFÑ(ÇËÐ]Î	Ð�è<Ñ(Æ�Ê�Ì�ÄFÑ(Ô�Ì�È�Õ�Ì�Ï�Ê�æ�Ð�ÍiÉ»Ï�ÈËÊlèXÑKÍiÇ£Ó]Æ~Ñ(ÈËÖbÔ»Î�É�ÊFë
ÄFÐ]ãbé2Ð]Ï�ÊnÉ%Ñ�Ð�Ó�ÊlÑ(Æ�ÊlÍ>æ#ÇËÑ(Æ%Ñ(Æ�Ê'èXÍiÌ�ÄFÑ(ÇËÐ]Î%Ð�è®Ñ(Æ�Ê'É�ÊlÍiÇ£Ò�ÊnÉ
æ�Ð�ÍiÉ»Ï¡ÄFÐ�Í(Í(ÊnÄFÑ(ÈËÖ É»ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉHç�Ñ(Æ»ÊnÎ.Ñ(Æ�Ç£ÏðÚ�ZLb�Ú ��� Ú �
é»Í(ÊnÄlÇµÏ(ÇËÐ]Î=ÇµÏ % ù8á{��ú # áKê6Î	Ñ(Æ�Ê�Í(ÊnÏ(Ô»ÈËÑ(ÏKÐ�è<Ð]Ô�Í�é»Í(Ð�Ó�ÍiÌ�ã¥ç
æ#Æ�ÊnÎ�Î»ÐAî�ÈËÑ�ÊlÍiÇµÎ�Ó�ÇµÏ,É�Ð]Î�Ê�Ñ(Æ�ÊnÎ¥Ñ(Æ�ÊDÊFíQÑ�ÊnÎ»É�ÊnÉ�é»ÍiÊnÄlÇyë
Ï(ÇËÐ]Î�Ç£Ï % �Uá{� # ç]Ì�Î»É�æ#Æ�ÊnÎ�É»ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î»Ï«æ#ÇËÑ(Æ�Ï(Ô�\bí
èXÍ(ÊnòUÔ»ÊnÎ»ÄFÖ²ù�Ð�Í�Õ�Ì�Ï(Ê�èXÍ(ÊnòUÔ»ÊnÎ»ÄFÖ¦Ì8Õ2Ð+Ò�Ê/ù �ðÌ8Í(Ê¡É�Ç£Ïtë
ÄlÌ8ÍiÉ�ÊnÉ<ç�Ñ(Æ�ÊnÎ¥Ñ(Æ�Ê�ÊFíQÑ�ÊnÎ»É�ÊnÉ¥é»Í(ÊnÄlÇ£Ï(Ç£Ð]Î�Ç£Ï]�"�Uá ú � # á
- . Àu���iÂt¼�/"¾��a¿�	�Áª¾K�±°q¾]�2Ât¼HÂ(¾�ºu�
Ã�ãbÐ]Î�Ó§Ñ(Æ»Ê@È£Ç£Î»Ó]Ô»Ç£Ï�Ñ(Ç£ÄlÌ�ÈµÈËÖaÄFÐ�Í(Í(ÊnÄFÑ�É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]Î»Ïlç
Ð]Ô�Í!é»Í(ÐQÄFÊnÏ(ÏðÈËÊnÌnÒ�ÊnÏõÏ�Ð]ãbÊ É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ï|Ç£Î�ÄFÐ]ã%ë
é�ÈËÊlÑ�Ê�ç:Ì�Î»ÉaÌ�È£Ï�Ð�é»ÍiÐÉ»Ô�ÄFÊnÏ�Ï�Ð]ãbÊ[´tè¯Ì�È£Ï�Ê7¶�É�ÊnÄFÐ]ãAé®Ð]ÏiÇyë
Ñ(ÇËÐ]Î»Ïná�Ã�Î�ÇµÎ»ÄFÐ]ãbé�ÈËÊlÑ�Ê�É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]Î�ãbÊnÌ�Î»Ï¨É�ÊlÑ�ÊnÄFÑtë
Ç£Î�Ó%Ð]Î»È£Ö	Ï�Ð]ãbÊ�Ð�è:Ñ(Æ�ÊDã�Ô»ÈËÑ(ÇËé�È£Ê�Ï(Ô6\bíÊnÏ�ÐQÄlÄlÔ�Í(ÍiÇµÎ�ÓbÇ£Î
Ï�ÊnòÔ�ÊnÎ»ÄFÊ#ÇµÎAÌ�æ�Ð�ÍiÉHáªä«Ð�Í(ÊnÉ»Ô»ÄFÊ,ÏiÔ»ÄiÆ	ÄlÌ�Ï�ÊnÏKÑ(Æ»Ê,Ò�Ì�ÈµÇ£É
Ï(Ô�\Aí¡Ï�ÊnòÔ�ÊnÎ»ÄFÊnÏDÇµÎ?Ñ(Æ�ÊAÈ£Ì�Î�Ó]Ô»Ì8Ó�Ê	ÄlÌ�Î�Õ2Ê%ÇµÉ�ÊnÎ~Ñ(Ç£î»ÊnÉ

Ì�Î�ÉbÑ(Æ»Ç£ÏªìQÎ�Ð�æ#ÈËÊnÉ�Ó�Ê#ÄlÌ�Î=Õ2Ê,Ô»Ï�ÊnÉbÑ�Ð 8 �ÊlÊK�ÊnÄFÑ(ÇËÐ]Î � A çÏiÌnÖ�ç®Õ»Í(ÊnÌ8ì¥Ô�é�ÏiÔ�\bíQÊnÏ#Ç£É�ÊnÎUÑ(ÇËî»ÊnÉ¥ÕUÖ�Ñ(Æ�Ê�Õ�Ì�Ï(Ç£Ä�Ì�ÈËÓ�Ð8ë
Í^ÇËÑ(Æ»ã Ç£ÎUÑ�Ð¥Ò�Ì�ÈµÇ£É?Ï(Ô�\bí?é�Ì8Í(Ñ(ÏláAä#Æ�ÊbèXÌ�ÈµÏ�ÊAÉ�ÊnÄFÐ]ãbé2Ð8ë
ÏiÇËÑ(ÇËÐ]Î»Ïlç®Ç£Î¡Ó�ÊnÎ�ÊlÍiÌ�ÈçHãAÌ+Ö@Æ»Ì8é�é®ÊnÎ¡É»Ô�Ê�Ñ�Ð�ÄlÌ�Ï�ÊnÏ�Ï(Ô»Ä^Æ
Ì�Ï

� Õ2Ð�Ñ(Æ ! Ì�Î�É ! À Ì8ÍiÊDÒ�Ì�ÈµÇ£É�æ>Ð�Í^É»Ï'Õ�Ô�Ñ À Ç£Ï#Î�Ð�Ñ#Ì
Ñ�ÍiÔ�Ê½´tÍiÔ»È£Ê7¶�Ç£ÎqÑ(Æ�Ê�È£Ì�Î»Ó]Ô»Ì8Ó�Ê�á�ô�Ê�Í(ÊlèXÊlÍ�Ñ�ÐbÑ(Æ»Ç£Ï
ÄlÌ�Ï�Ê	Ì�Ï ´tèXÌ�ÈµÏ�Ê=ÍiÔ�ÈËÊ7¶Qá	Ã�ÎaÊlÒ�ÊnÎðãbÐ�Í(Ê=É�Çy\=ÄlÔ»ÈËÑ
ÄlÌ�Ï�ÊbÇ£Ï�Ñ(Æ»Ì8Ñ À Ç£Ï�ÌqÑ�ÍiÔ�Ê�ÍiÔ»ÈËÊ�Ç£Î�Ñ(Æ»Ê�È£Ì�Î»Ó]Ô»Ì8Ó�Ê�ç
Õ�Ô�ÑDÎ�Ð�Ñ�Ç£Î?Ñ(Æ�Ê=ÄlÌ�Ï�Ê	Ð�è ! À ç:Ç�á Ê�ç ! À Ç£Ï�Ì�ÄFÑ(Ô»Ì�È£ÈËÖ
Î�Ð�Ñ�É»ÊlÍiÇËÒ�ÊnÉ¥èXÍ(Ð]ã ! á#ô�Ê�Í(ÊlèXÊlÍ�Ñ�Ð	Ñ(Æ»ÇµÏ#ÄlÌ�Ï�Ê%Ì�Ï´tèXÌ�ÈµÏ�ÊDÉ�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]Î6¶Qá
ê6Î Ñ(Æ�Ê ÊFí�Ì�ãbé�ÈËÊ é�Í(ÊnÏ�ÊnÎUÑ�ÊnÉ ÊnÌ8ÍiÈ£Ç£ÊlÍnç�Ñ(Æ�Ê
ÍiÔ»ÈËÊ 0`, Ð�Õ»Ñ(Ì�Ç£Î�ÊnÉ èXÍ(Ð]ã Ñ(Æ�Ê�É�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î
��0`, 4 � * 0`, Ç£Ï:Ì#è¯Ì�È£Ï�Ê�ÍiÔ»È£Ê�á:ä,Æ�Ê�É�ÊnÄFÐ]ãbé2Ð8ë
Ï(ÇËÑ(ÇËÐ]Î �G�E4 � *±� Ç£Ï�Ì�èXÌ�È£Ï(Ê�É�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]ÎHá

�¸! À ÇµÏ=Ì�æ�Ð�ÍiÉõÌ�Î�É À Ç£Ï	Ì�ìÎ»Ð+æ#ÎõÍiÔ»ÈËÊ�ç�Õ�Ô�Ñ !
Ç£ÏqÎ�Ð�Ñ	Ñ(Æ»Êk´tÕ�Ì�Ï(Ê7¶|Ð�è ! À áïô�Ê?ÏiÆ»Ì�È£È,ÍiÊlèYÊlÍqÑ�Ð
Ñ(Æ»Ç£Ï�ÄlÌ�Ï�ÊAÌ�Ï/´tèXÌ�È£Ï(ÊbÕ�Ì�Ï�Ê7¶QáAâ�ÊlÍ(Ê�ç«Ñ(Æ�ÊAÉ�Çy\=ÄlÔ»ÈËÑ
ÄlÌ�Ï�Ê'ÐQÄlÄlÔ�ÍiÏ¨æ#Æ�ÊnÎ ! Ç£Ï¨Ì�Ò�Ì�ÈµÇ£É�æ�Ð�ÍiÉHç~Õ�Ô�Ñ¨ÇËÑªÆ»Ì�Ï
Î�Ð�Ñ(Æ»Ç£Î»Ó�Ñ�ÐDÉ�Ð�æ#ÇËÑ(Æ�Ñ(Æ�Ê�æ�Ð�ÍiÉ ! À áªä,Æ�Ç£Ï«Ñ�ÐÐ�Ç£ÏªÌ
ÄlÌ�Ï�Ê%Ð�è ´tè¯Ì�È£Ï�Ê%É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î)¶Qá#êtÎ�Ñ(Æ�Ê�ÊFí�Ì�ã%ë
é�ÈËÊbé»ÍiÊnÏ�ÊnÎ~Ñ�ÊnÉ§ÊnÌ8ÍiÈ£ÇËÊlÍ+ç«Ñ(Æ�ÊAÕ�Ì�Ï�Ê À �"F Ð�Õ�Ñ(Ì�Ç£Î�ÊnÉ
èYÍiÐ]ã Ñ(Æ�Ê�É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î À �"F 0CB 4 À ��Fª*±0CB
Ç£Ï'Ìbè¯Ì�È£Ï�Ê�Õ�Ì�Ï(Ê�á

êtÎ�ÏiÆ�Ð�Í(Ñlç�æ�Ê�Æ�ÌnÒ�Ê�Ñ(Æ�Ê�é»ÍiÐ�Õ�ÈËÊnã�Ð�è�Ô�Î»ÄFÐ]Î�î»ÍiãAÊnÉ¥É�ÊFë
ÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î»Ï 8 Çá Ê�áËç�æ#Æ�ÊlÑ(Æ�ÊlÍbÑ(Æ»Ê�Õ�Ì�Ï�Ê�èXÐ�ÍiãAÏlç�Í^Ô»ÈËÊnÏ
Ì�Î�É�É�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î»ÏqÌ8Í(Ê?ÄFÐ�Í(Í(ÊnÄFÑ A á ä:Ð!Ñ(Ì�Ä(ìQÈËÊ?Ñ(Æ»Ç£Ï
é�Í(Ð�Õ�ÈËÊnã Ð�è�Ô�Î»ÄFÐ]Î�î»ÍiãAÊnÉ|É�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î»Ï�æ�Ê¥ÄFÐ]ã%ë
é�Ô�Ñ�Ê§Ñ(Æ�Êðé»Í(Ð�Õ�Ì8Õ�Ç£È£ÇËÑ(Ç£ÊnÏ�Ñ(Æ»Ì8Ñ@Ò8Ì8ÍiÇËÐ]Ô�Ï�ÊnÎUÑ(ÇËÑ(ÇËÊnÏlç�Çá Ê�áËç
8 Õ�Ì�Ï�ÊKèXÐ�Íiã�ç�ÍiÔ»ÈËÊ�Ì�Î�É�É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î A Ñ(Ô�é�ÈËÊnÏ<Ì8Í(Ê�ÄFÐ�Í�ëÍiÊnÄFÑlá ��Ð�Í'Ñ(Æ»Ç£ÏlçUæ>Ê�Ì�Ï(ÏiÇËÓ]Î	Ì�ÎÔ»ãbÊlÍiÇ£Ä ´�ÄFÐ]Î�î»Íiã=Ì8Ñ(ÇËÐ]Î6¶
Ò8Ì�È£Ô�Ê�Ñ�Ð�ÊnÌ�ÄiÆaÊnÎ~Ñ(ÇËÑ�Ö�á�Ã Æ»ÇËÓ]Æ�ÊlÍ�ÄFÐ]Î�î�ÍiãAÌ8Ñ(ÇËÐ]Î¡Ò8Ì�È£Ô�Ê
Ð�è'Ì�Î|ÊnÎ~Ñ(Ç£Ñ�ÖaÇ£Î»É�Ç£ÄlÌ8Ñ�ÊnÏDÑ(Æ»Ì8Ñ�ÇËÑ�Ç£Ï�ãbÐ�Í(ÊqÈ£ÇËì�ÊnÈËÖ¡Ñ�Ð@Õ2Ê
ÄFÐ�ÍiÍ(ÊnÄFÑlç�Ì�Î»É@ÇËÑ#Ç£Ï#Ô�éHÉ»Ì8Ñ�ÊnÉ¥Ì�Ï,Ñ(Æ»Ê�Ï�ÖQÏ�Ñ�Ênã�é�Í(ÐÄFÊnÏiÏ�ÊnÏ
ãAÐ�Í(Ê�Ì�Î�É�ãAÐ�Í(Ê'Ç£Î�é�Ô�Ñlá[t�Ô»Ì�È£ÇËÑ(Ì8Ñ(Ç£Ò�ÊnÈËÖ�ç8æ>Ê'ãAÌ+Ö�Ì8é»é�È£Ö
Ñ(Æ»Ê�èXÐ]È£ÈËÐ�æ#Ç£Î�Ó�Æ�ÊnÔ�ÍiÇ£Ï(Ñ(Ç£ÄlÏ�Ñ�Ð%Ð�Õ»Ñ(Ì�Ç£Î	Ñ(Æ�Ê�ÄFÐ]Î�î»Í^ãAÌ8Ñ(ÇËÐ]Î
Ò8Ì�È£Ô�ÊnÏ�Ð�è¨Ñ(Æ�Ê�ÊnÎUÑ(ÇËÑ(ÇËÊnÏ7f

� ä,Æ�ÊbÍiÔ�ÈËÊnÏ�Ì�Î»ÉaÉ�ÊnÄFÐ]ãAé®Ð]ÏiÇËÑ(ÇËÐ]Î»Ï�É»ÇµÏ(ÄFÐ+Ò�ÊlÍ(ÊnÉ|Ç£Î
é�Æ»Ì�Ï�Ê�ù'Æ»Ì+Ò�Ê,Ì�Æ»ÇËÓ]Æ�ÄFÐ]Î�î»ÍiãAÌ8Ñ(Ç£Ð]Î%Ò�Ì�È£Ô»Ê�ç]Ï(Ç£Î»ÄFÊ
Ñ(Æ�Ê'Õ�Ì�Ï�Ê'èXÐ�ÍiãAÏKÌ�Ï(Ï(Ô»ãbÊnÉbÇµÎ%Ñ(Æ»Ì8Ñ�é�Æ»Ì�Ï(Ê�Ì8ÍiÊ#Ì�ÄOë
Ñ(Ô»Ì�È£ÈËÖ	é»Í(ÊnÏ�ÊnÎUÑ,Ç£Î�Ñ(Æ�Ê�Ñ�ÊFíÑlá



� êtÎ²é�Æ»Ì�Ï�ÊI© 8 æ#Æ�ÊlÍ(Êaæ�Ê|É�Ç£Ï(ÄFÐ+Ò�ÊlÍ¡Õ�Ì�Ï�Ê§èYÐ�Íiã=Ï
Ì�Î�É�É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ï A Ñ(Æ�ÊAÄFÐ]Î�î»Íiã=Ì8Ñ(ÇËÐ]Î?Ò�Ì�ÈµÔ�ÊÇµÏ�È£Ð+æDá�Ã�ãbÐ]Î�Ó�Ï(Ô�ÄiÆ?Õ�Ì�Ï�Ê%èXÐ�ÍiãAÏ�Ì�Î»É�É�ÊnÄFÐ]ãbë
é2Ð]Ï(Ç£Ñ(ÇËÐ]Î»Ïlç�Ñ(Æ�ÊKÄFÐ]Î�î»Í^ãAÌ8Ñ(ÇËÐ]ÎDÒ8Ì�È£Ô�Ê>Ç£Ï«Æ»Ç£Ó]Æ�ÊlÍ<èXÐ�Í
Í^Ô»ÈËÊnÏ 8 Ï(Ô�\bíQÊnÏ A æ#Æ�Ç£ÄiÆ!Ì8Í(Ê¥ÈËÐ]Î»Ó�ç>Ï(Ì+ÖðÌ8ÑAÈËÊnÌ�Ï(ÑÑ�æ>Ð¡ÄFÐ]Î»Ï�Ð]Î»Ì�ÎUÑ(Ïlá=Ã�È£Ï�Ð�ç:Õ�Ì�Ï�ÊAèXÐ�ÍiãAÏ�ÇµÉ�ÊnÎ~Ñ(Ç£î»ÊnÉ
ÇµÎAé�Æ»Ì�Ï(ÊK©�Æ»ÌnÒ�Ê�Æ»ÇËÓ]Æ»ÊlÍ>ÄFÐ]Î�î»Í^ãAÌ8Ñ(ÇËÐ]Î	Ò�Ì�È£Ô»ÊnÏKÇËè
Ç£Ñ'é�Ì8Í(Ñ(Ç£ÄlÇËé�Ì8Ñ�ÊnÏ,Ç£Î�ãbÐ�Í(ÊDÏiÔ»ÄiÆ@É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(ÇËÐ]Î�Ïlá

� ä#Æ�Ê�ÄFÐ]Î�î»Í^ãAÌ8Ñ(ÇËÐ]Î¦Ò8Ì�È£Ô�Ê�Ð�èDÌ§É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î
É»Êlé®ÊnÎ�É»Ï�Ð]ÎÅÑ(Æ»Ê�ÄFÐ]Î�î»Í^ãAÌ8Ñ(ÇËÐ]ÎÅÒ8Ì�È£Ô�ÊõÐ�èqÑ(Æ»Ê
Õ�Ì�Ï�ÊDèXÐ�ÍiãAÏ,Ì�Î»É�Ñ(Æ»ÊDÍiÔ»ÈËÊnÏ�Ñ(Æ�Ì8Ñ#Ì8Í(Ê�Ç£ÎUÒ�Ð]ÈËÒ�ÊnÉHá

� ¹�¿�	>º�¼2Â � /�Âiºu² �2À�� � ��	���Àu	Kº%ÁÁ	 �
Ã ÈµÌ�Î�Ó]Ô»Ì8Ó�Ê¥Ï(Ô»Ä^Æ/Ì�ÏAÃ�Ï(Ï(Ì�ãbÊnÏ�Ê¥Ì�ÈµÈËÐ+æ#ÏbÄFÊlÍiÑ(Ì�Ç£Î/Ï(Ô�èYë
î�íQÊnÏ�Ñ�Ð�ÐQÄlÄlÔ�ÍDÑ�Ð�Ó�ÊlÑ(Æ�ÊlÍ�Ç£Î�Ï�ÊnòÔ�ÊnÎ»ÄFÊAÇ£Î?æ�Ð�ÍiÉ»Ïlá���Ð�Í
ÊFí�Ì�ãbé�ÈËÊ�ç]Ï(Ô6\bíÊnÏ � � � Ì�Î»É���ãAÌ+Ö�ÐQÄlÄlÔ�Í¨æ#ÇËÑ(Æ%Ì�æ>Ð�Í^É
²Ì�Ï 
 � � � á�ä#Æ�ÊnÏ�Ê�Ï(Ô�\bíQÊnÏ>ã=ÌnÖAÐ�Í'ãAÌ+Ö=Î�Ð�Ñ�Ì8é»é2ÊnÌ8Í
Ç£ÎðÐ�Ñ(Æ�ÊlÍAÌ8Í(Í^Ì�Î�Ó�ÊnãbÊnÎUÑ(Ïlá|êtÉ�ÊnÎUÑ(ÇËî�ÄlÌ8Ñ(ÇËÐ]ÎðÐ�è�Ï(Ô»ÄiÆ/Ï(ÊFë
òÔ�ÊnÎ»ÄFÊnÏ'ãAÌ+Ö	Æ�ÊnÈËéqÊFíQÑ�ÍiÌ�ÄFÑ,ãbÐ�Í(Ê�È£Ç£Î»Ó]Ô»Ç£Ï�Ñ(Ç£Ä'ÇµÎ�èYÐ�Í^ãAÌ�ë
Ñ(ÇËÐ]Î@Ì8Õ®Ð]Ô»Ñ,Ñ(Æ�Ê�æ�Ð�ÍiÉ»Ïná�ä:Ð	ÄlÈ£Ì�ÏiÏ(ÇËèXÖ	æ�Ð�ÍiÉ»Ï�Ô»Ï(Ç£Î�ÓbÑ(Æ»Ê
Ï(Ô�\Aí§ÄiÆ»Ì8ÍiÌ�ÄFÑ�ÊlÍ^Ç£Ï�Ñ(Ç£ÄlÏlç>Ç£É�ÊnÎUÑ(ÇËî�ÄlÌ8Ñ(ÇËÐ]Î|Ð�è#Ò8Ì�È£Ç£É|Ï(Ô�\bí
Ï�ÊnòÔ�ÊnÎ»ÄFÊnÏ�ÄlÌ�Î?Æ�ÊnÈËé?Ç£Î@Ð�Õ»Ñ(Ì�Ç£Î»Ç£Î»Ó=ÌqìÇ£Î�É¥Ð�è�×^Ø � � �6V Û
×iØ Þ V�� Ø"b V � � Ð�è�Ñ(Æ�Ê'Ï(Ô�\bí�Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï(Ñ(Ç£Ä�Ð�è�Ì�æ>Ð�ÍiÉ<áÈ��Ð�Í
ÊFí�Ì�ãbé�ÈËÊ�çªÇËè'ÇËÑ�Ç£ÏDìQÎ�Ð+æ�Î§Ñ(Æ»Ì8Ñ�Ñ(Æ�ÊqÏ(Ô�\bí � � � Ç£Ï�Ì�ÄOë
Ñ(Ô»Ì�È£È£Ö@Ì�Ï�ÊnòÔ�ÊnÎ»ÄFÊ � �	��� � ç:É»Ô�ÊbÑ�Ð�Ñ(Æ�Êbæ>Ð�Í^É»Ï 
 Ì�Î�É

 � � � Õ2ÊnÇ£Î»Ó�Ç£Î%Ì�ÄFÐ�Í(é�Ô�Ï:æ�Ê'Ì�Ï(Ï�ÐQÄlÇ£Ì8Ñ�Ê'Ð]Î»ÈËÖ�Ñ(Æ�Ê'Ï(Ô�\bí
� æ�ÇËÑ(Æ 
ïÌ�Î�É¥Î�Ð�Ñ � � � á
ä,Æ�Ê!èXÐ]È£ÈËÐ�æ#Ç£Î�Ó�Ï(Ç£ãAé�ÈËÊ|Ì�È£Ó�Ð�ÍiÇËÑ(Æ»ã ÄlÌ�Î Õ2Ê¦Ô»Ï(ÊnÉ Ñ�Ð
Ç£É�ÊnÎUÑ(ÇËèXÖ�Ò�Ì�ÈµÇ£É@ÏiÔ�\bí�Ï�ÊnòÔ�ÊnÎ»ÄFÊnÏ�Ç£Î@Ñ(Æ�ÊbÈ£Ì�Î�Ó]Ô�Ì8Ó�Ê%Ô�Ïtë
Ç£Î�Ó�Ñ(Æ�Ê�É�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]Î»ÏKé2ÊlÍ(èXÐ�ÍiãbÊnÉ	Ð]ÎqÑ(Æ�Ê�æ>Ð�Í^É»Ï�Ç£Î
Ñ(Æ�Ê�ÇµÎ�é�Ô�Ñ�ÄFÐ�Í(é�Ô»Ï
ù8áK�QÑ(Ì8Í(Ñ�èYÍiÐ]ã"Õ2ÊlÓ]Ç£Î�Î»Ç£Î�Ó|Ð�è�Ñ(Æ�ÊaÈËÊFí�Ç£ÄFÐ]Î Ï�Ð�Í(Ñ�ÊnÉ
ÇµÎ¦Í(ÊlÒ�ÊlÍiÏ(Ê¡Ì�ÈËé�Æ»Ì8Õ2ÊlÑ(Ç£ÄlÌ�È'Ð�ÍiÉ�ÊlÍ+á·�<ÊlÑ�Ì§Ï�Ñ�ÍiÇµÎ�Ó
Ò8Ì8ÍiÇ£Ì8Õ�ÈËÊ) ���  .�
 ÄFÐ]ÎUÑ(Ì�Ç£Î�Ì!Ï(Ô�\bí�Ï(ÊnòUÔ�ÊnÎ�ÄFÊ�ç
Ì�Î�É #  ��� ÄFÐ]ÎUÑ(Ì�Ç£Î=Ñ(Æ�Ê#ÎÔ»ã�Õ2ÊlÍ�Ð�èHÏ(Ô6\bí%ÄFÐ]ãbë
é2Ð]Î�ÊnÎUÑ(ÏqÇ£Î  ���  .�
 á.ê6Î�ÇËÑ(Ç£Ì�È£ÈËÖ  ���  .�
 ÄFÐ]Î�ë
Ñ(Ì�ÇµÎ»Ï<Ñ(Æ�Ê 0 F � ��Ï�Ñ�Í^Ç£Î�Ó�ç #  ��� ÄFÐ]ÎUÑ(Ì�Ç£Î»ÏÈWQç8Ì�Î�É� Ú�ZLb � Úi×���� � � ��V b V � � ãbÊnÌ�Î�ÏªÑ(Æ�Ê'î»ÍiÏ(Ñ¨É»ÊnÄFÐ]ãbé2Ð8ë
ÏiÇËÑ(ÇËÐ]ÎHá

©á]�»Ð�ÍKÑ(Æ�Ê,Î�ÊFíQÑ�É�ÊnÄFÐ]ãbé2Ð]Ï(Ç£Ñ(ÇËÐ]Î�ÊnÎ»ÄFÐ]Ô»ÎUÑ�ÊlÍ(ÊnÉHçUÏiÌnÖ

 � � �D4 
 � � * � ç

 ���  .�
� � ç
#  ���� ù

dá#ä:Ì8ì�ÊðÑ(Æ�Ê|Õ�Ì�Ï�Ê§Ð�è%Ñ(Æ�ÊðÉ�ÊnÄFÐ]ãbé2Ð]Ï(ÇËÑ(Ç£Ð]ÎHç 
 � ��ç
Ì�Î»É�Ç£É�ÊnÎUÑ(ÇËèXÖõÑ(Æ�Ê�ÊnÎUÑ�Í(Ö èXÐ�Í�ÇËÑ�Ç£Î Ñ(Æ�Ê§ÏiÔ�Õ�Ï�ÊFë
òUÔ»ÊnÎ~Ñ'é�Ì8ÍiÑ,Ð�è:Ñ(Æ»Ê�ÈËÊFí�Ç£ÄFÐ]ÎHá
��� É � Ö·Æ�Ë)Ç7Ö Ë6ÔÈÔ ÖGË6Ê�Ç Ë6Ç¸Ë���ÖGÌLÏ�ÓIÔ Ï�Ç7Ö��
ÖGÐ�ÉÎÊ�� ç»Ï(Ì+Ö�ç 
 � � 4 
 ��* ��ç�Ñ(Æ�ÊnÎ ���  .�
� ´�� ¶ *  ���  .�
 ç
#  ���� #  ��� * ù
Í(Êlé2ÊnÌ8Ñ'Ñ(Æ»Ç£Ï,Ï(Ñ�Êlé d%èXÐ�Í,Ñ(Æ�ÊDæ�Ð�ÍiÉ 
 � áÑ Õ§Ç1Ö���Í��yÖ�����Í � É � Ö+ÆÈË6Ç7Ö½Ë6ÔÈÔ ÖGË6ÊÎÇ�Ë6Ç�Ë)Ð ��Ð"!
��ÖGÌLÏ�Ó[Ô Ï�Ç7Ö#�³Ö�Ð�É1Ê$�&% ç�Ñ(Æ»ÊnÎïÇ£è #  ���(' ù
Ñ(Æ�ÊnÎ�Í(ÊnÄFÐ�ÍiÉ�Ñ(Æ�Ê>ÄFÐ]ÎUÑ�ÊnÎ~Ñ(Ï¨Ð�è  ���  .�
 Ì�Ï�Ì#Ò8Ì�È£Ç£É
Ï�ÊnòÔ�ÊnÎ»ÄFÊDÐ�è¨Ï(Ô�\bíQÊnÏlá
ê6Î	Ð]Ô�Í'ÄlÔ�Í(ÍiÊnÎ~Ñ�ÊFíQÌ�ãAé�ÈËÊ�Ï(Ô�é»é2Ð]Ï�Ê,æ�Ê�î�Î»É=Ñ(Æ»Ì8Ñ
æ Ç£Ï�Ì�Î|Ô�Î»É�ÊnÄFÐ]ãbé2Ð]Ï�ÊnÉ�æ�Ð�ÍiÉðÇ£Î�Ñ(Æ�ÊqÈËÊFí�Ç£ÄFÐ]ÎHá
�Ðbæ�ÊDÐ�Õ»Ñ(Ì�Ç£Î�Ñ(Æ»ÊDÏ(Ô�\bí�Ï�ÊnòÔ�ÊnÎ»ÄFÊ � � � á

ú�á*)�Ð%Ñ�ÐbÏ�Ñ�Êlé/©ç�Ô»Î»ÈËÊnÏ(Ï>Ñ(Æ�Ê�ÊnÎ»ÉqÐ�è«Ñ(Æ�Ê�ÈËÊFí�Ç£ÄFÐ]Î�Ç£Ï
Í(ÊnÌ�ÄiÆ»ÊnÉHá

êtÎ�Ð]Ô�Í:ÊFíQé2ÊlÍiÇ£ãbÊnÎUÑ«æ�Ê�Æ»ÌnÒ�Ê'Ç£É�ÊnÎUÑ(ÇËî»ÊnÉ�ú � � Ï�ÊnòUÔ»ÊnÎ»ÄFÊnÏ
Ð�è¨Ï(Ô�\AíÊnÏlá

+ , ¾�½H¿0Á �������2Â�-AÁÁ��¼2Âi¾�º"Àu�®Â^ºu²��.� �
/ º%¾�� ��	�¿�²�	

ô�Ê�Æ»Ì+Ò�Ê�ÄlÌ8Í(Í^ÇËÊnÉAÐ]Ô�Ñ�Ï�Ð]ãbÊ�ÊFíé2ÊlÍiÇ£ãAÊnÎ~Ñ(ÏKÐ]Î	ÄlÈ£Ì�ÏiÏ(ÇËèXÖ~ë
ÇµÎ�ÓDæ�Ð�ÍiÉ»Ï�Õ�Ì�Ï�ÊnÉ	Ð]ÎqÑ(Æ�Ê�ÏiÔ�\bíQÊnÏKÑ(Æ»Ì8Ñ�Æ»Ì+Ò�Ê�Õ2ÊlÊnÎ	ÊnÎQë
ÄFÐ]Ô�Î~Ñ�ÊlÍ(ÊnÉ<á�ä#Æ�ÊnÏ�Ê�ÄlÈ£Ì�ÏiÏ�ÊnÏ#Ï(Æ»Ð]Ô»È£É�Í(ÊnÏ�Ênã�Õ�ÈËÊ�Ñ(Æ�Ê�Ò8Ì8Í�ë
Ç£Ð]Ô»Ï,ìQÎ�Ð+æ�Î@È£ÇµÎ�Ó]Ô»Ç£Ï�Ñ(ÇµÄ�ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇËÊnÏ�Ð�è�æ�Ð�ÍiÉ»Ïlá�Ã Õ»ÍiÇ£Êlè
Ì�ÄlÄFÐ]Ô�Î~ÑDÐ�è�Ð]Ô�Í�ÊFíé2ÊlÍiÇ£ãAÊnÎ~Ñ�Ç£Ï�Ó]ÇËÒ�ÊnÎ§Õ2ÊnÈËÐ+æDá�&#ÊnÄlÌ�È£È
Ñ(Æ�Ì8ÑDæ>ÊqÆ»ÌnÒ�ÊqÄlÌ�È£ÈËÊnÉ�Ñ(Æ»Ê	Ï�ÊlÑDÐ�è,ÏiÔ�\bíQÊnÏ�èYÐ�Í�Ì�æ�Ð�ÍiÉ
Ç£Ñ(Ï�× U Ø8Ù�Ø]×7b�ÚlÙ V§� b V ×lá�ô�ÊbÄFÐ]Î»Ï(ÇµÉ�ÊlÍ�ÏiÔ�\bíQÊnÏ#Ñ(Æ»Ì8Ñ�ÐQÄlÄlÔ�Í
æ�ÇËÑ(Æ¦ÌaèXÍ(ÊnòÔ�ÊnÎ»ÄFÖ/Ð�èAùXW§Ð�ÍqãbÐ�ÍiÊ�á²ä,Æ�ÊlÍ(Ê@æ>ÊlÍ(Ê � ù
ÏiÔ»ÄiÆ¥ÏiÔ�\bíQÊnÏlá
ù8á*0 V Ù(Ú(×1b¨× Þ Ø ����V ~ ×^Ø"b V � � �(Ø � Ú � � � × U Ø8Ù�Ø]×7b�ÚlÙ V§� b V × � f

��Ð�Íiã�ÄlÈµÌ�Ï(Ï�ÊnÏ�Ð�èKæ�Ð�ÍiÉ»Ï�ÕÖ�ÊFí�Ì�ÄFÑ�ãAÌ8Ñ(Ä^Æ»Ç£Î�Ó�Ð�è
Í(ÊnÏ�é2ÊnÄFÑ(ÇËÒ�ÊbÄiÆ�Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï�Ñ(ÇµÄlÏlábä,Æ»Ç£Ï�ÈËÊnÌ�É»Ï�Ñ�Ð�Ñ�ÐÐ
ãAÌ�ÎUÖ§ÄlÈ£Ì�Ï(Ï�ÊnÏ�Ð�è,æ�Ð�ÍiÉ»Ïlç¨Õ2ÊnÄlÌ�Ô»Ï�Ê�Ç£ÎðÌ@ÄFÐ�Íié�Ô»Ï
ãAÌ�ÎUÖ¡æ�Ð�ÍiÉ»Ï�Ì8Í(Ê	ÈµÇËì�ÊnÈËÖ¡Ñ�Ð�ÐQÄlÄlÔ�Í�Ð]Î»È£Ö@æ#Ç£Ñ(Æ§Ì
Ï(Ô�Õ�Ï(ÊlÑHÐ�èÑ(Æ»ÊKÏ�ÊlÑ<Ð�è�È£Ç£Î»Ó]Ô»Ç£Ï�Ñ(Ç£ÄlÌ�ÈµÈËÖ'Ò�Ì�ÈµÇ£É�Ï(Ô�\bíQÊnÏ



èXÐ�ÍDÇËÑlá�ö�Ô»Í�Ì�Î»Ì�È£ÖÏ(ÇµÏ#èXÐ�ÍiãAÏ�Ñ(Æ�ÊbÄiÆ�Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï�Ñ(ÇµÄ
èXÐ�ÍbÌ�æ�Ð�ÍiÉ|Ð]ÎðÑ(Æ�Ê	Õ�Ì�Ï(Ç£Ï�Ð�è,Ñ(Æ�Ê�Ï(Ô�\bíQÊnÏ�Ñ(Æ�Ì8Ñ
Æ�ÌnÒ�ÊAÕ2ÊlÊnÎ?èXÐ]Ô»Î»É¡æ#ÇËÑ(Æ¡Ñ(Æ�Êbæ�Ð�ÍiÉ�Ç£Î?Ñ(Æ»Ì8ÑDÄFÐ�Í(ë
é�Ô»ÏláS�QÐ�Ç£è»É»Ç_^2ÊlÍ(ÊnÎ~Ñ�æ�Ð�ÍiÉ»Ï:Ð�è�Ñ(Æ�Ê�Ï(Ì�ãbÊ'È£Ç£Î»Ó]Ô»Ç£Ïtë
Ñ(ÇµÄ�ÄlÌ8Ñ�ÊlÓ�Ð�Í(Ö�Æ»Ì+Ò�Ê�É�Ç_^®ÊlÍiÊnÎ~Ñ�Ï(Ô�Õ�Ï(ÊlÑ(ÏKÐ�è«ÏiÔ�\bíQÊnÏ
ÇµÎ@Ñ(Æ»Ê%ÄFÐ�Íié�Ô»Ïlç2Ñ(Æ�ÊlÖ�Ì8ÍiÊAÄlÈ£Ì�Ï(Ï(ÇËî�ÊnÉ@Ç£ÎUÑ�Ð�É»Ç_^2ÊlÍ�ë
ÊnÎUÑ#ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇ£ÊnÏlá

©á � � Ú � b V Ü^ß�V`� « �OÝ � � Ú7b � � Ü × U Ø8ÙtØ~×7b�ÚFÙ V§� b V × � f ö�Î�Ê
Ì8Ñ�Ñ�ÊnãAé»Ñ�Ñ�Ð�Ð�Ò�ÊlÍiÄFÐ]ãbÊ¦Ñ(Æ»ÊðÉ�Í^Ìnæ,Õ�Ì�Äiì Ð�èAÑ(Æ»Ê
Ì8Õ2Ð�Ò�Ê�ãbÊlÑ(Æ»ÐÉ�Ç£Ï<Ñ�Ð�Ì�Ï(Ï(Ô�ãbÊ�Ñ(Æ»Ì8Ñ¨Ì8Ñ�È£ÊnÌ�Ï�Ñ:Ï�Ð]ãAÊ
æ�Ð�ÍiÉ»Ï�èXÍ(Ð]ã ÊnÌ�ÄiÆ�Ñ�ÍiÔ»Ê�È£ÇµÎ�Ó]Ô»Ç£Ï�Ñ(ÇµÄ'ÄlÌ8Ñ�ÊlÓ�Ð�Í(Ö	æ�Ç£È£È
ÐQÄlÄlÔ�Í�æ#ÇËÑ(Æ�Ì�È£È2Ð�Í�Ì�È£ãbÐ]Ï�Ñ,Ì�È£È<Ò�Ì�È£ÇµÉ�Ï(Ô�\bíQÊnÏ'èXÐ�Í
Ñ(Æ�Ì8Ñ�ÄlÌ8Ñ�ÊlÓ�Ð�Í(Ö�á�ä,Æ»Ç£Ï,Çµãbé�È£ÇËÊnÏ�Ñ(Æ�Ì8Ñ#Ñ(Æ�Ê�ÄiÆ»Ì8ÍiÌ�ÄOë
Ñ�ÊlÍ^Ç£Ï�Ñ(Ç£ÄlÏ:Ð�è�Ì�È£ÈUæ>Ð�Í^É»Ï«æ�Æ»Ç£ÄiÆ�Ì8Í(Ê�Ì�ÄFÑ(Ô»Ì�È£ÈËÖ�Ð�è»Ñ(Æ»Ê
ÏiÌ�ãbÊ�È£ÇµÎ�Ó]Ô»Ç£Ï�Ñ(ÇµÄKÄlÌ8Ñ�ÊlÓ�Ð�Í(ÖAæ�Ç£È£ÈQÕ2Ê,Ï(Ô�Õ�Ï(ÊlÑªÐ�è®Ñ(Æ»Ê
Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏ�Ñ(Ç£Ä>Ð�è�Ñ(Æ�ÊKæ�Ð�ÍiÉDæ�Æ»Ç£ÄiÆ�Æ»Ì�Ï<ÐQÄlÄlÔ�Í(ÍiÊnÉ
æ�ÇËÑ(ÆbÌ�È£ÈQé2Ð]Ï(Ï(ÇËÕ�ÈËÊ�ÏiÔ�\bíQÊnÏláÈ�»Ð�ÍKÊFí�Ì�ãbé�ÈËÊ�ç�
åÐQÄOë
ÄlÔ»ÍiÏ«æ�ÇËÑ(Æ�Ì�ÈµÈ]é2Ð]Ï(Ï(ÇËÕ�ÈËÊKÏ(Ô�\AíÊnÏ:èYÐ�Í¨ÇËÑ(Ï�È£Ç£Î�Ó]Ô�Ç£Ï�Ñ(Ç£Ä
ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÖ�ç»Ì�Î»É C Ì�Î»É 
 æ#ÇËÑ(Æ%Ñ�æ�Ð�É�Ç_^®ÊlÍiÊnÎ~Ñ�Ï(Ô»Õ�ë
Ï(ÊlÑ(Ï�Ð�è'Ñ(Æ»Ê	Ï(Ô�\AíÊnÏ�æ#ÇËÑ(Æ 
�á�ä,Æ»ÊnÎaÑ(Æ�Ê�ÄiÆ»Ì8Í(ë
Ì�ÄFÑ�ÊlÍ^Ç£Ï�Ñ(Ç£ÄlÏ�Ð�è C Ì�Î�É 
 æ�Ç£È£È¨Õ2Ê	Ï(Ô»Õ�Ï�ÊlÑ(ÏDÐ�è'Ñ(Æ»Ê
Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏ�Ñ(Ç£Ä�Ð�è 
�á¨ä,ÆÔ»Ï:æ>Ê�ÄlÈ£Ì�Ï(Ï(Ç£èYÖ 
�� C Ì�Î�É

 Ç£ÎUÑ�ÐAÑ(Æ�ÊDÏiÌ�ãbÊ�ÄlÈ£Ì�Ï(ÏnáKÃ�ÈµÏ�ÐAÎ�Ð�Ñ�ÊDÑ(Æ»Ì8Ñ�Ì8èYÑ�ÊlÍ�Ì
Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏ�Ñ(Ç£Ä 8 Ê�á Ó�áËçªÐ�è C A Æ»Ì�ÏDÕ2ÊlÊnÎaèXÐ]Ô»Î»ÉaÑ�ÐÕ2Ê�Ì,ÏiÔ�Õ�Ï�ÊlÑHÐ�èQÌ�Î�Ð�Ñ(Æ�ÊlÍ 8 Ê�á Ó�áËç�Ð�è 
 A ç�Ð�Ñ(Æ�ÊlÍ�ÄiÆ»Ì8Í(ëÌ�ÄFÑ�ÊlÍ^Ç£Ï�Ñ(Ç£ÄlÏAÌ8ÍiÊ�Î»Ð�ÑbÑ�ÊnÏ�Ñ�ÊnÉ!èYÐ�ÍbÕ2ÊnÇ£Î»Ó¡ÇËÑ(Ï 8 Ç�á Ê�áËç
Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏ�Ñ(Ç£ÄDÐ�è C A ÏiÔ�Õ�Ï�ÊlÑlá>ê�Ñ'Ñ(Ô�Í^Î»Ï'Ð]Ô�Ñ,Ñ(Æ�Ì8Ñæ�Ð�ÍiÉ»Ï#Ñ(Æ»Ì8Ñ#ÐQÄlÄlÔ�Í�æ#ÇËÑ(Æ�Ò�ÊlÍ(Ö�èXÊlæ.Ï(Ô6\bíÊnÏ#èXÌ�ÈµÈ£Ï
ÇµÎðãAÐ�Í(Ê�Ñ(Æ»Ì�ÎðÐ]Î�Ê�ÄlÈ£Ì�Ï(Ïlá§ä#Æ»Ç£Ï�Ç£Ï�Õ®ÊnÄlÌ�Ô�Ï�Ê�Ç£Î
Ã�Ï(Ï(Ì�ãAÊnÏ�Ê�Ñ(Æ»ÊlÍ(Ê�Ì8Í(Ê�Ï�Ð]ãbÊ�ÏiÔ�\bíQÊnÏ,Ñ(Æ»Ì8Ñ�ÐÄlÄlÔ»Í
æ�ÇËÑ(Æ�æ>Ð�Í^É»Ï'Ð�èªã�Ô�ÈËÑ(ÇËé�ÈËÊ�È£Ç£Î»Ó]Ô»Ç£Ï�Ñ(Ç£Ä�ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇËÊnÏlá

dá  Þ Ø ����V ~ ×iØ"b V � � �(Ø � Ú � � �  Þ � �OÝ Ù(Ú � � Ü × U Ø�ÙtØ]×nÛ
b�ÚlÙ V§� b V × � f	ä,Æ»Ê	É�ÍiÌ+æ,Õ�Ì�Äiì§Ð�è,Ñ(Æ�Ê�Ç£É�ÊnÌ@Ð�è#Ï(Ô»Õ�ë
Ï(ÊlÑ(Ï�É�ÊnÏ(ÄFÍiÇËÕ2ÊnÉïÌ8Õ2Ð+Ò�Ê/Ç£Ï¡Ñ(Æ»Ì8Ñ?èYÐ�Í�Ì È£Ç£Î»Ó]Ô»Ç£Ïtë
Ñ(ÇµÄ�ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÖ¥Æ»Ì8ÍiÉ»ÈËÖAÌ�ÎUÖqæ>Ð�ÍiÉ�ÐQÄlÄlÔ�ÍiÏ�æ�ÇËÑ(Æ�Ì�È£È
Ò8Ì�È£Ç£É.Ï(Ô�\bíQÊnÏ¥èXÐ�Í¡Ñ(Æ»Ì8Ñ¡ÄlÈµÌ�Ï(Ïlá ä:Ð�Ð�Ò�ÊlÍiÄFÐ]ãbÊ
Ñ(Æ�Ç£Ï%æ>Ê�ãbÐQÉ»ÇËî�ÊnÉ|Ñ(Æ»Ê�ÇµÉ�ÊnÌ¡Ñ�Ð �^ß�� b U Ú ��V�� Ú%Ñ(Æ»Ê
ã=Ì�Ï�Ñ�ÊlÍ	Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï(Ñ(Ç£Ä�Ð�è�ÊnÌ�ÄiÆåÈ£Ç£Î�Ó]Ô»ÇµÏ�Ñ(Ç£Ä=ÄlÌ8Ñtë
ÊlÓ�Ð�ÍiÖðÕÖ!Ñ(Ì8ìÇµÎ�Ó Ý��6V � � Ð�è�ÇËÑ(ÏbÑ�ÊnÎUÑ(Ì8Ñ(ÇËÒ�Ê@Ï(Ô»Õ�ë
Ï(ÊlÑ(Ï'Ñ(Æ»Ì8Ñ,Æ»Ì+Ò�ÊDÐÄlÄlÔ»Í(Í(ÊnÉHáªô�ÊDÆ»Ì+Ò�Ê�ÄlÌ�È£ÈËÊnÉ�Ñ(Æ�Ç£Ï
Ï(ÖÎUÑ(Æ�ÊnÏ(ÇËàlÊnÉ�ã=Ì�Ï�Ñ�ÊlÍ�ÄiÆ�Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï�Ñ(ÇµÄ8ç:Ìa× Þ � �OÝ Ù(ÚFá
ä:Ð!ÄFÐ]ãbé�Ô�Ñ�Ê?Ì|ÄlÈ£Ð]Ï(Ô�Í(Ê¥æ�Ê?É�ÊnÄlÇ£É�Ê@Ð]Î�Ì|é2Ð]Ïtë
Ç£Ñ(ÇËÒ�Ê¥ÎUÔ�ã�Õ2ÊlÍ � æ#Æ�Ç£ÄiÆ/æ�Ê�ÄlÌ�È£È�Ñ(Æ»Ê � ÚB«]Ù�Ú^Úµ� Ü

× Þ � �^Ý Ù(ÚFá�ô�ÊAÏ�Ñ(Ì8Í(Ñ�ÕÖ�Ï�ÊnÈËÊnÄFÑ(Ç£Î»Ó	Ñ(Æ�Ê%È£Ì8Í(Ó�ÊnÏ(Ñ�Ð�è
Ì�È£È«Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏ�Ñ(Ç£ÄlÏlç2Ì�Î»É¡Ì�Ï(Ï(Ô»ãbÊ�Ñ(Æ»Ì8Ñ�ÇËÑ#Ç£Ï�Ñ(Æ�Ê
ÄlÈËÐ]Ï(Ô�ÍiÊ�áAä,Æ�ÊnÎ�Ï�ÊnòÔ�ÊnÎUÑ(Ç£Ì�È£ÈËÖ@èYÐ�ÍDÊnÌ�Ä^Æ§ÍiÊnãAÌ�Ç£ÎQë
Ç£Î�Ó�Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏ�Ñ(Ç£Ä8ç � çæ�Ê�É�ÊlÑ�ÊlÍiã=Ç£Î�Ê,ÇËè � Æ»Ì�Ï>Ì8Ñ
ÈËÊnÌ�Ï�Ñ � ÊnÈËÊnãAÊnÎ~Ñ(Ï�ÄFÐ]ãAãbÐ]Î	æ#ÇËÑ(Æ	Ñ(Æ�Ê�ÄlÈËÐ]Ï(Ô�Í(Ê�Ð�Í� Æ»Ì�ÏKÈ£ÊnÏ(Ï�Ñ(Æ»Ì�Î � ÊnÈËÊnãbÊnÎUÑ(Ï�æ�Æ»Ç£ÄiÆ=Ì8Í(Ê�Ì�È£È�ÄFÐ]ã%ë
ãbÐ]Î�æ#Ç£Ñ(Æ�Ñ(Æ�Ê=ÄlÈËÐ]ÏiÔ�Í(Ê�áqê�è�Ï�Ð�ç�æ>ÊqÔ�éHÉ»Ì8Ñ�ÊbÑ(Æ�Ê
ÄlÈËÐ]Ï(Ô�ÍiÊqÕÖðÑ(Ì8ìÇ£Î»ÓaÇËÑ(ÏAÔ»Î»Ç£Ð]Î|æ�ÇËÑ(Æ � á/ê�è�É»Ô�Í�ë
Ç£Î�Ó�Ð]Î�Ê � Ø ��� Ð�èHÏ(Ô�ÄiÆAÑ�ÊnÏ(Ñ(Ç£Î�ÓDÐ�èHÄiÆ�Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï�Ñ(ÇµÄlÏ
Ñ(Æ�Ê'ÄlÈËÐ]Ï(Ô�ÍiÊ�Ì�ÄFÑ(Ô»Ì�ÈµÈËÖ�Ó�ÊlÑ(Ï�Ô»é2É�Ì8Ñ�ÊnÉHç8æ>Ê,Æ»Ì+Ò�Ê'Ñ�Ð
é2ÊlÍ(èYÐ�Í^ã Ì�Î�Ð�Ñ(Æ�ÊlÍAé�Ì�ÏiÏAÄFÐ]Î»Ï(Ç£É»ÊlÍiÇ£Î�Ó¡Ñ(Æ�Ê¥ÄiÆ�Ì8Í�ë
Ì�ÄFÑ�ÊlÍiÇ£Ï�Ñ(ÇµÄlÏ%Ñ(Æ»Ì8ÑbèXÌ�ÇµÈËÊnÉðÑ(Æ�Ê�Ñ�ÊnÏ�Ñ=Ç£Î|Ñ(Æ�Ê�é»Í(ÊlÒQÇyë
Ð]Ô»Ï�é�Ì�Ï(Ï 8 ÊnÏ A áAä,Æ»Ç£Ï�ÄFÐ]ÎUÑ(Ç£ÎÔ�ÊnÏ�Ñ(Ç£È£È�Ñ(Æ�ÊAÄlÈ£Ð]Ï(Ô�Í(ÊÇ£Ï=Î»Ð�Ñ	Ô�éHÉ»Ì8Ñ�ÊnÉ�Ç£ÎõÌ§é�Ì8Í(Ñ(Ç£ÄlÔ»ÈµÌ8Í=é�Ì�Ï(Ïná²ä,Æ�ÊnÎ
æ>Ê?é»ÍiÐÄFÊlÊnÉåÑ�Ð!Ó�ÊnÎ�ÊlÍiÌ8Ñ�ÊaÌ�Î�Ð�Ñ(Æ»ÊlÍ�ÄlÈ£Ð]Ï(Ô�Í(Ê¡ÕUÖ
Ï�Ñ(Ì8Í(Ñ(Ç£Î»Ó	æ#Ç£Ñ(Æ�Ñ(Æ�ÊbÈ£Ì8ÍiÓ�ÊnÏ�Ñ�ÄiÆ»Ì8ÍiÌ�ÄFÑ�ÊlÍ^Ç£Ï�Ñ(Ç£Ä�èXÍ(Ð]ã
Ì�ãbÐ]Î�Ó%Ñ(Æ�Ê�Ð]Î�ÊnÏ�Î�Ð�Ñ'Ç£Î»ÄlÈ£Ô�É�ÊnÉAÇ£Î	Ñ(Æ�Ê�é»Í(ÊlÒQÇËÐ]Ô»Ï
ÄlÈËÐ]Ï(Ô�ÍiÊnÏlá�â�ÇËÓ]Æ�ÊlÍqÉ�ÊlÓ�Í(ÊlÊ�Ð�è�ÄlÈËÐ]ÏiÔ�Í(Ê�ÈËÊnÌ�É�ÏbÑ�Ð
ãbÐ�Í(Ê=ÄlÌ8Ñ�ÊlÓ�Ð�Í^ÇËÊnÏ�Ñ�Ð�Õ®ÊAÇµÉ�ÊnÎ~Ñ(Ç£î»ÊnÉHábêtÎ�Ð]Ô�ÍDÊFíë
é2ÊlÍiÇ£ãbÊnÎUÑlç�ÄlÈËÐ]Ï(Ô�Í(ÊDÉ»ÊlÓ�Í(ÊlÊ�Ð�è d%Æ»Ì�Ï'Í(ÊnÏ(Ô�ÈËÑ�ÊnÉ�Ç£Î
�bÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇËÊnÏ#Ð�è¨æ>Ð�ÍiÉ�Ïlá

ú�á  Þ Ø ����V ~ ×^Ø"b V � � �(Ø � Ú � � � � Ý b Ý Ø Þ Ú�Z~× Þ�ÝG��V � � � Ü
�^Ý Y[ZUÚ � fDÃ�Î�Ð�Ñ(Æ�ÊlÍDÐ�Õ�Ï�ÊlÍ(Ò8Ì8Ñ(ÇËÐ]Î�Ç£Î?Ñ(Æ»Ç£Ï�ÍiÊlÓ]Ì8ÍiÉ
Ç£Ï�Ñ(Æ»Ì8Ñ%æ#Æ»Ç£È£Ê=Ñ(Æ�ÊlÍ(Ê�Ì8Í(Ê�ÄFÊlÍ(Ñ(Ì�ÇµÎ/Ï(Ô�\bíQÊnÏ�Ñ(Æ»Ì8Ñ
Ì8é»é�ÈËÖ�Ñ�Ðõæ�Ð�ÍiÉ»Ï�Ð�èAã�Ô»ÈËÑ(Ç£é�ÈËÊ?È£Ç£Î�Ó]Ô»ÇµÏ�Ñ(Ç£Ä¡ÄlÌ8Ñ�ÊFë
Ó�Ð�Í(Ö�çHÑ(Æ�ÊlÍ(ÊbÌ8Í(Ê%Ð�Ñ(Æ�ÊlÍDÏiÔ�\bíQÊnÏ�æ�Æ»Ç£ÄiÆ¡Ì8Í(ÊbÏ�é2ÊFë
ÄlÇËî�ÄbÑ�Ð¡ÄFÊlÍ(Ñ(Ì�Ç£Î|Ï(Ô»ÄiÆðÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇËÊnÏná �Ð�æ�Ê	Æ»Ì+Ò�Ê
Ñ�ÍiÇËÊnÉ¥Ì�Î»Ð�Ñ(Æ�ÊlÍ�ÇµÉ�ÊnÌQá>êtÎ�Ñ(Æ»ÇµÏlç»èXÐ�Í#ÊnÌ�ÄiÆ?Ï(Ô6\bí ~ç
æ>Ê�î�Î»É=Ð]Ô�Ñ>Ñ(Æ»Ê�Ï�ÊlÑ�Ð�è<Ï(Ô�\bíQÊnÏ>æ#Æ»Ç£Ä^Æ=Æ»Ì+Ò�Ê�ÐQÄOë
ÄlÔ�Í(Í(ÊnÉ@Ñ�Ð�Ó�ÊlÑ(Æ�ÊlÍ�æ#ÇËÑ(Æ)%ÕUÖ¡Ï(ÄlÌ�Î»Î»ÇµÎ�Ó	Ñ(Æ»Í(Ð]Ô�Ó]Æ
Ì�È£È:Ñ(Æ�Ê�Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏ�Ñ(Ç£ÄlÏlá�ä,Æ»ÇµÏ#Ç£ãbé�È£ÇËÊnÏ,Ñ(Æ�Ì8Ñ�èXÐ�Í
Ñ(Æ�Ê�ÍiÊnãAÌ�Ç£Î»Ç£Î»Ó§Ï(Ô�\bíQÊnÏ	Ñ(Æ�ÊlÍ(Ê@ÇµÏ	Î�Ð|ÊlÒÇµÉ�ÊnÎ»ÄFÊ
Ñ(Æ»Ì8ÑaÑ(Æ�ÊlÖ ÐQÄlÄlÔ�Í§Ç£Î Ñ(Æ»ÊõÈ£Ç£Î�Ó]Ô�Ç£Ï�Ñ(Ç£ÄðÄlÌ8Ñ�ÊlÓ�Ð�Í(Ö
æ#Æ�ÊlÍ(Ê �Ì8é»é�È£ÇËÊnÏlá«ä#Æ»Ì8Ñ«Ç£Ïlç�Ñ(Æ�ÊlÖDÌ8Í(Ê�Ú�Z~× Þ�Ý6� Ú � � ß
� á'â�ÊnÎ»ÄFÊ�æ�Ê�é�Ì8ÍiÑ(ÇËÑ(ÇËÐ]Î�Ñ(Æ�Ê�Ï�ÊlÑ#Ð�è�Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇµÏtë
Ñ(Ç£ÄlÏ,Ç£ÎUÑ�ÐbÑ�æ�Ð�fKÐ]Î»Ê�æ#ÇËÑ(Æ�ÄiÆ�Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï�Ñ(ÇµÄlÏ,æ#Æ»ÇµÄiÆ
ÄFÐ]Î~Ñ(Ì�ÇµÎ�Ì�ÎUÖDÏ(Ô�\bí�ÊFí�ÄlÈ£Ô»É�ÊnÉ�ÕUÖ�~ç8Ì�Î»É�Ì�Î»Ð�Ñ(Æ�ÊlÍ
æ#ÇËÑ(Æ�Ñ(Æ�Ê�Í(ÊnãAÌ�Ç£Î»ÇµÎ�Ó�Ä^Æ»Ì8ÍiÌ�ÄFÑ�ÊlÍiÇ£Ï(Ñ(Ç£ÄlÏláªâ#Ð�æ>ÊlÒ�ÊlÍ+ç
Ð]Ô�ÍqÊFíé2ÊlÍiÇ£ãAÊnÎ~Ñ=Ô�Ï(Ç£Î�ÓaÑ(Æ�Ç£Ï=Ì8é»é�Í(Ð]Ì�ÄiÆ Æ»Ì�ÏqÏ�Ð
èXÌ8Í�é»Í(ÐQÉ»Ô»ÄFÊnÉ?Ñ�ÐÐ@ãAÌ�ÎUÖ�ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇËÊnÏ�Ð�è�æ>Ð�Í^É»Ïlá
ä,Æ�Ð]Ô�Ó]Æ¦Ñ(Æ�ÊnÏ�Ê@ÄlÌ8Ñ�ÊlÓ�Ð�Í^ÇËÊnÏ�É�Ð§Î�Ð�ÑAÒ�ÊlÍiÖ¦ã�Ô»Ä^Æ
ãAÌ8é?Ñ�Ð	Ñ(Æ»Ê�ìQÎ�Ð�æ#Î@ÈµÇ£Î�Ó]Ô»Ç£Ï(Ñ(Ç£Ä�ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇËÊnÏlç:Ï�Ñ(Ç£È£È
ÇËÑ%ÈËÊnÌ�É»ÏbÔ»Ï%Ñ�Ð�ÄFÐ]Î»Ï(ÇµÉ�ÊlÍnç�æ#Æ�Ì8Ñ�æ�Ê¥ãAÇËÓ]ÆUÑbÄlÌ�È£È



U$V ÚlÙtØ8Ù�× U$V ×^Ø Þ × Þ Ø ����V ~ ×^Ø"b V � � Ð�è¨æ�Ð�ÍiÉ»Ïlá
T È£Ì�ÏiÏ(ÇËî�ÄlÌ8Ñ(ÇËÐ]Î¡Ð�è�æ>Ð�Í^É»Ï�Õ�Ì�Ï�ÊnÉ?Ð]Î§ÄiÆ»Ì8ÍiÌ�ÄFÑ�ÊlÍ^Ç£Ï�Ñ(Ç£ÄlÏDÇµÏ
È£ÇËì�ÊnÈ£Ö�Ñ�Ð�æ>Ð�Í(ì@Õ2ÊlÑ�Ñ�ÊlÍ�èYÐ�ÍDÈ£ÇµÎ�Ó]Ô»Ç£Ï�Ñ(ÇµÄ�ÄlÌ8Ñ�ÊlÓ�Ð�ÍiÇËÊnÏDÑ(Æ�Ì8Ñ
Ñ(Ì8ì�Ê¸���8Ù�Ú�Ï(Ô�\bíQÊnÏláE�QÐ]ãbÊ@Ð�è�Ñ(Æ�Ê@é�Í(Ð�Õ�ÈËÊnãAÏ=èXÌ�ÄFÊnÉ
Ç£Î/Ï(Ô�ÄiÆ¦ÄlÈ£Ì�ÏiÏ(ÇËî�ÄlÌ8Ñ(ÇËÐ]Î/ÇµÏbÉ»Ô�Ê�Ñ�Ð§ÄFÊlÍ(Ñ(Ì�ÇµÎ/æ>Ð�Í^É»ÏbÕ2ÊFë
Ç£Î�ÓbÌ�ÄFÑ(Ô»Ì�ÈµÈËÖ=Ð�è�ã�Ô»È£Ñ(ÇËé�ÈËÊ�È£Ç£Î�Ó]Ô�Ç£Ï�Ñ(Ç£Ä,ÄlÌ8Ñ�ÊlÓ�Ð�Í^ÇËÊnÏ 8 ���8Ù �� Ú ��� ÚaØ��D� V « Ý�V b ß A á êtÎ�Ã�Ï(Ï(Ì�ãbÊnÏ(Ê@Ñ(Æ»ÇµÏ	Ç£ÏqÄFÐ]ãbé�Ì8Í^Ì�ë
Ñ(ÇËÒ�ÊnÈËÖ�Í^Ì8Í(Ê�ç�Ñ(Æ»Ð]Ô�Ó]Æ@Î»Ð�Ñ�Ì�ÈËÑ�Ð�Ó�ÊlÑ(Æ»ÊlÍ�Ì8Õ�Ï�ÊnÎ~Ñlá ��Ð�Í�ÊFíë
Ì�ãbé�È£Ê�ç)��Ø8Ù>Ç£Î=Ð]Î�Ê�Ï�ÊnÎ»Ï�Ê�ãbÊnÌ�Î»Ï�´tÑ(Ì�í�¶ 8 Ì�Î»Ð]Ô»Î A Ì�Î�ÉÇ£Î�Ì�Î�Ð�Ñ(Æ»ÊlÍ�ÇËÑ,ãbÊnÌ�Î�Ï�´�É�ÐL¶ 8 Ò�ÊlÍ(Õ¡Ç£ãbé2ÊlÍiÌ8Ñ(ÇËÒ�Ê A á
¸�� �å¾�º%Á �iÀu�2Â(¾�º
ô�Ê/Æ»ÌnÒ�Êðé»Í(ÊnÏ(ÊnÎ~Ñ�ÊnÉ.Í(ÊnÏ(Ô»È£Ñ(Ï�Ð�èbÐ]ÎQë�Ó�Ð]ÇµÎ�ÓåÔ�Î»Ï(Ô�é2ÊlÍ�ë
ÒQÇ£Ï�ÊnÉ ãAÐ�Í(é�Æ�Ð]ÈËÐ�Ó�Ö ÈËÊnÌ8Í^Î»Ç£Î�Ó�ÊFíQé2ÊlÍiÇ£ãbÊnÎUÑ(Ï²Ç£Î Ã�Ï�ë
Ï(Ì�ãbÊnÏ(Ê�çUÌ�Î%êtÎ»É»Ç£Ä�È£Ì�Î�Ó]Ô»Ì8Ó�Ê�áªä,Æ»ÊlÍ(Ê'Ì8Í(Ê,Î�Ð�é�Ô�Õ�ÈµÇ£Ï(Æ�ÊnÉ
ÄFÐ]ãbé�Ô»Ñ(Ì8Ñ(ÇËÐ]Î»Ì�È®È£Ç£Î�Ó]Ô»ÇµÏ�Ñ(Ç£Ä�æ�Ð�Í(ì=Ç£Î	Ã�Ï(ÏiÌ�ãbÊnÏ�Ê�áKä,Æ»ÊlÍ(Ê
Ç£Ï�Î�Ð�Ì+Ò�Ì�ÇµÈ£Ì8Õ�ÈËÊ�ÄFÐ�Í(é�Ô»ÏlçÌ�Î»É	æ>Ê�Æ»Ì�É	Ñ�Ð�Õ�Ô�Ç£È£ÉbÐ]Î�Ê�èXÐ�Í
Ð]Ô�Í�ÊFíé2ÊlÍiÇ£ãAÊnÎ~Ñ(Ïlá�ä,Æ�ÊlÍiÊ�Ç£Ï,Î�Ð�Ñ�ÊlÒ�ÊnÎ�Ð]Î»ÊDÊnÈËÊnÄFÑ�Í(Ð]Î»ÇµÄ
É»Ç£ÄFÑ(Ç£Ð]Î»Ì8Í(Ö¥Ç£Î?Ã�Ï(Ï(Ì�ãbÊnÏ�Ê�á%ö�Ô�Í�æ>Ð�Í(ì¡Ç£Ï�é»Í(ÊnÈ£Ç£ã=Ç£Î»Ì8Í(Ö�ç
Õ�Ô�Ñ'æ�ÇËÑ(Æ�Ï(Ô�\=ÄlÇ£ÊnÎ~Ñ'é2Ð�Ñ�ÊnÎUÑ(Ç£Ì�È2èYÐ�Í�Ñ(Æ�Ê�è¯Ô�Ñ(Ô�Í(Ê�á
� 	 �7	K½&	Kº%ÁÁ	 �
øyùOûu�QÆUæ�Ì8Í(Ñ�à�ç �Ñ�ÊlÒ�ÊnÎ T áËçQù � ��% áL� �L� ÞqV Ú ��� Ø"b Ý ÙtØ Þ�� Ø � Û« Ý Ø1«UÚ� �Ù��n×OÚ ����V§� «�á�¬�ÊlÑ�Í(ÐQÄFÊnÈ£È£Ç � ÐUÐ�ìQÏlçS¬�ÍiÇ£Î�ÄFÊlÑ�Ð]ÎHç

0�Êlæ	�]ÊlÍiÏ�ÊlÖ
øe©�û�&�Ç£ÄiÆHç�Ã�È£Ì�Ç£Î�Ê�Ì�Î»É�
DÎ�ÇËÓ]Æ~Ñlç�
�ÊnÈËÒQÇ£ÎHç#ù �%�Qù8á���ÙÃb V Û

~ × V Ø Þ � � b�Ú ÞXÞqV «Ú � ×OÚ���QÚFá«ä�Ì8Ñ(Ì �@Ä�)�ÍiÌ+æ'ë�â�ÇµÈ£È ¬KÔ»Õ�ë
È£ÇµÏ(Æ»Ç£Î�Ó T Ð]ãbé�Ì�Î~Ö+�«Ç£ã=ÇËÑ�ÊnÉHç�0#Êlæ s ÊnÈµÆ»Ç

øed�û�Ã�È£ÈËÊnÎHç��]Ì�ãbÊnÏnç>ù �%�"�á � Ø"b Ý Ù�Ø Þ�� Ø � « Ý Ø1«UÚ�� ��� ÚlÙ^Û
� b�Ø ����V`� «���Úlá,ä,Æ�Ê � ÊnÎ�¨(Ì�ãAÇ£Î�� T Ô�ãAãAÇ£Î�Ó]Ï�¬KÔ»Õ�ë
È£ÇµÏ(Æ»Ç£Î�Ó T Ð]ãbé�Ì�Î~Öqê6Î�Ä8áËç &,ÊnÉ�æ�ÐUÐQÉ T Ç£Ñ�Ö

ø ú8û � Ð�ÍiÌQç ��Ì8Ñ�Ö]Ì�Î»Ì8Ñ(ÆHç ù � % � á �iØ U Ø Þ � ß Ø]Ø��8Ø8Ù�Ø � á
�~Î»Ì�Î»Ì�Î»Ì8Ñ(Æ � Ð�ÍiÌQç )�Ô~æ�Ì�Æ»Ì8Ñ(Ç

øe��û�)�Ð]Ï(æ�Ì�ãAÇ�ç )�Ð]ÈËÐ�ì]Ä^Æ»Ì�Î»É�Í^ÌQç ù �%��WQá�Ø � Ø"� VXß Ø]Ø
� ß Ø~Ø��8Ø8Ù�Ø � Ø�Ù ��� ÝQÞ V � � V§� Ø]Ø8ÙOá � Ç£Î»Ì �«ÇËÕ�ÍiÌ8Í(Ö�ç
)�ÔUæ�Ì�Æ»Ì8Ñ(Ç

ø % û T Æ�Ð]Ô»É»ÆÔ�Í(Ö�ç � ÆUÔ�é2ÊnÎ»É»ÍiÌ�Î»Ì8Ñ(ÆHç ù � Ê�ç
ù �L��dáªØ � Ø�� VXß Ø~Ø � U Ø]Ø ��U Ø]Ø8Ù � ß Ø]Ø��8Ø8Ù�Ø � � � Ù�Ø"b U Ø"�� U Ø]Ø1«�á)�:Ìnæ,Ö�ÊlÍ � Ï � ÐUÐ�ì/�Ñ(Ì�ÈµÈç )�Ô~æ�Ì�Æ»Ì8Ñ(Ç

ø��+û��QÌ8ÍiãAÌQç s Ô»Í(Ó]Ì�Ï(Æ»Ì�Î�ì8Ì8Í s ÊlÒ®ç ù �L�"�Uá � Ø U Ø��
� ß Ø]Ø���Ø8ÙtØ � áªÃ�Ï(ÏiÌ�ã �Ñ(Ì8Ñ�Ê�ä«ÊFíQÑ�Õ2ÐUÐ�ì»¬KÍ(ÐQÉ»Ô»ÄFÑ(ÇËÐ]Î
Ì�Î»É½¬KÔ�Õ�È£Ç£ÄlÌ8Ñ(ÇËÐ]Î T Ð�Í(é2Ð�ÍiÌ8Ñ(ÇËÐ]Î½�«Ñ(ÉHáËç�)�ÔUæ�Ì�Æ�Ì8Ñ(Çyëiù

ø � û � Ì8Í^Ô»Ì�ÆHç�â�ÊnãAÄiÆ�Ì�Î»É�ÍiÌQç=ù � � ����ÚÃ���u� ��U Ø����]Úlá
â#Ênãbì�Ð]ÏiÆ/¬�Í^Ì8ì�Ì�Ï(Æ�Ì�ÎHç�)�ÔUæ�Ì�Æ»Ì8Ñ(Ç

ø ��û��ªÊlÍiãAÌQç��QÆUÖ]Ì�ãK¨(Ç )�Ð�ìÔ�Èç�ù � � ù8á��aØ]Ø � Ø�� � V`����V
! ß Ø]Ø��8Ø8Ù�Ø � � ØLb U Ø�"'Ø]× U$� Ø]Ø8á�Ã#Í(Ö]Ì � ÐÐ�ì s Êlé2Ð�Ñlç
0#Êlæ s ÊnÈ£Æ�ÇyëP�

øyùXW�û�ôåÆ»Ç£Ñ(Î�ÊlÖ�ç�ô Ç£È£ÈµÇ£Ì�ã s æ#Ç£Ó]Æ~Ñlç ù �L�"�Uá$#�Ø ��� ��Ù V b
% ÙtØ��u�AØ8ÙOáj��Ð�Ñ(Ç£È£Ì�È � Ì�Î�Ì8ÍiÌ�Ï(Ç£É»Ì�ÏiÏlç s ÊnÈ£Æ»Çá

øyù�ùOû�ôåÆ»Ç£Ñ(Î�ÊlÖ�çHôåÇµÈ£È£Ç£Ì�ã s æ#Ç£Ó]Æ~Ñlç�ù �L� �á&"��1�"b � �('�ÚFÙ7�
) �8Ù�� � Ø ���  �Ù V �AØ8Ù ß 0�ÚlÙ V`c ØLb V§c Ú � � Ü b U Ú*#�Ø ��� ��Ù V b
� Ø � « Ý Ø7«UÚlá��¥Ð�Ñ(ÇµÈ£Ì�È � Ì�Î»Ì8ÍiÌ�Ï(ÇµÉ»Ì�Ï(Ïlç s ÊnÈ£Æ»Ç�á

øyù7©�û )�Ì8Õ2Ð�Í ¬�Í(Ð]Ï(àlÊlìUÖ
Ì�Î»É � Ì�È£Ì8ànÏ+
DÇ£Ïlç�´�Ã F Î»ÇËî�ÄlÌ8Ñ(ÇËÐ]Î�ë�Õ�Ì�Ï�ÊnÉDÃ�é»é»Í(Ð]Ì�Ä^Æ
Ñ�Ð ��Ð�Í(é�Æ»Ð8ë�Ï�ÖÎUÑ(Ì�ÄFÑ(Ç£Äµ¬¨Ì8ÍiÏ(Ç£Î»Ó|Ð�è�Ã�Ó�Ó]È£Ô�Ñ(ÇµÎ»Ì8Ñ(ÇËÒ�Ê
Ì�Î»É�ö�Ñ(Æ�ÊlÍ 8 â�ÇËÓ]Æ»ÈËÖ A êtÎ�ó»ÊnÄFÑ(Ç£Ð]Î»Ì�È+�«Ì�Î�Ó]Ô»Ì8Ó�ÊnÏ�¶Qá
�� Þ(� ,-,/.10 b U � �6�»Ý Ø Þ �|ÚiÚXb V`� «�� Ü b U Ú�� ��� �n× V ØLb V � �� Ü Á��� � Ý b�Ø"b V � � Ø Þ2�SV`� « ÝGV§� b V × �

øyù7d�û � Æ�Ì8ÍiÌ8Ñ(Çç»Ã�ìÏ(Æ�Ì8Ínç T Æ»Ì�ÇËÑ(Ì�ÎUÖ]ÌQç3��ÇµÎ�ÊlÊlÑ'Ì�Î»Éh�QÌ�ÎQë
Ó]Ì�Èç &#ÌÎ¨�ÊlÊlÒ®ç«ù �%�"� � Ø"b Ý ÙtØ Þ4� Ø � « Ý Ø7«Ú  �Ù��n×^Ú ����V§� «
Û��  #Ø �6V`�6V Ø �  #ÚFÙ � � Ú(×7b V`c Úlá�¬KÍ(ÊnÎ~Ñ(ÇµÄFÊFë�â�Ì�È£È�Ð�è>êtÎQë
É»Ç£Ìu¬�ÒÑ]�<Ñ(É<áËç 0#Êlæ s ÊnÈµÆ»Ç

øyùFú8û )�Ð]È£É»Ï(ã=ÇËÑ(ÆHç5��Ð]Æ»ÎHç�´ F Î»Ï(Ô�é2ÊlÍ(ÒQÇ£Ï�ÊnÉ/�<ÊnÌ8ÍiÎ»ÇµÎ�Ó	Ð�è
Ñ(Æ�Ê���Ð�Í(é�Æ�Ð]ÈËÐ�Ó�Ö�Ð�èªÌ 0�Ì8Ñ(Ô�Í^Ì�È �«Ì�Î»Ó]Ô»Ì8Ó�Ê7¶nÁ�"��Û
� Ý b�Ø"b V � � Ø Þ6�SV`� « Ý�V§� b V × � ç�©L�$f{© 8 ©�W"W�ù A ç�é»é@ù7�"d�ëiù �"dçÃ�Ï(Ï(ÐÄlÇ£Ì8Ñ(Ç£Ð]Î�Ð�è T Ð]ãbé�Ô�Ñ(Ì8Ñ(ÇËÐ]Î�Ì�È&�«Ç£Î�Ó]Ô�Ç£Ï�Ñ(Ç£ÄlÏ

øyù7��û/
DÌ8ànÌ8ì�Ð+Ò®ç s Ç£ãAÇ£Ñ(Ì8Ínç�´ F Î»Ï(Ô»é®ÊlÍiÒÇ£Ï(ÊnÉg�<ÊnÌ8ÍiÎ�Ç£Î�Ó#Ð�è
0�Ì�ÇËÒ�Ê ��Ð�Í(é�Æ�Ð]ÈËÐ�Ó�Ö�æ�ÇËÑ(Æ )�ÊnÎ»ÊlÑ(Ç£Ä|Ã�ÈËÓ�Ð�ÍiÇ£Ñ(Æ»ãAÏ�¶
7 �8Ù�� ��U � � � �"b�Ú � � Ü b U Ú 6 2� �48 � �Á� ÚXb 7 �8Ù���Û
��U � � � � 6 � � V Ù V ×iØ Þ9� ÚiØ8Ù �6V§� «-� Ü:� Ø"b Ý ÙtØ Þ�� Ø � Û
« Ý Ø7«UÚ� 'Ù(�+×^Ú ����V`� « � Ø � � � çªé�é�ùXWL��ëiù�ù7©ç>Ã�é»ÍiÇµÈ�© % ç
ù �%�L�Uç�¬�Í^Ì8Ó]Ô�Ê�ç T àlÊnÄ^Æ &,Êlé�Ô�Õ�È£Ç£Ä


