


���������	��
����
��������������������������
���� �!�"�$# %&�'����()�*�+
��,�"�.-/���+�*��01�*� �2�3�

����� 465$���"7 �
� �8��9;:<�3�����)�'�=�"�?> �"�A@����B�'CD� ED���'�3�=7 �=���"�F5

���+(1� �����G0H�I���*����J

K�LNM�OPLNQSR�QFTUTWVYXZX[L K\LPQ�]YV_^�^�La`�Q�bcL d*e�Q_fhg�iZjki[bUlZQ

mknpo$^�^pV?mBlWq�QBQ�OaQ_rIo�s�]YV_^�ltiusvmATWM�s�LwiubZxpyzLNbUV{xpdGTWV_Ow|

} Q�]�i[~�j�i[fh�Bx��Y�����

�"�Y�*�3�=�Z���
�p�t���Z�����
���G�c���Z�����*�{����� �t�������
�������*�B���Y���������
�p �¡W¢Z�����£�
�
¤¦¥t¢t ��
�{ t�¨§��
���*¢©�B�ª���� t�£¢�«¬�t����­

�ª�¦�G�c®£�
¯p°{� ��¢1�*���[�����£�
��®±®��
²��*®³¤Z´��'�t���*���*¢U�k�ª�c���¬�
²W�£ t�*¢t�G�'�ª�ª�*���µ�£¢�«��¶���c�v���t�·�G�c���Z�����£�ª�c¢
¸ �
�w´��
�*¢\ t�¨§��
���*¢©�I�¹¢U�ª���º­w Z���£®�¡h�ª���� ��z���
«c�¹���*�I´»�����t�¹¢������z´�����®£ �®£����«��*�ª�µ¼W�ª�¦����½�¾����Z��¢�«��*�
¯
¼¦¥t�����
²¦�£ ��*¢t�G����®£�ª�·��������²º���ª�*�B�����k�£¢U²��*������«c�������c¢����u���t�»�t�������
�����£�*�����¿��¢���«��*¢©�À­ ¸ ���ª�* z���¦ ��*®
¥t¢t t�
���������
�'��®��ª�
��¢t������²��*�»�µ�������
�����*���t��¢t�£�����
¤Z¢t�����*®�¡"��Á���®��������£��¢1��¥t�G�����c¢±¤Z� ¸ �������H��¥t�	­
�����c¢���¢t ���¢+ÂÃ���� ��
�ª­ ¸ �©���uÄU ��c¥ ¸ ®��p��¥t�G�����c¢¿¯��»���p���*��¥Z®����A�t��«c�Z®£��«c�©�_���t���£������������¢Z�G�����¿���������
�
���*���t��¢t�£���µ��Å�Æ
ÇµÈ*ÆG¤��
²��*¢�´»���*¢����c®£ t�¹¢�«��G�c¢t�ª����¢©�I����� ¸ �*�t�3²W�£�c¥�����®,���t�������G�ª�
���¹�ª���£�
�¬���������
��«��*¢©���
¯

É ÊAË�Ì{ÍpÎ�Ï\Ð\Ñ�Ì�Ò=ÎHË

ÓªÔÖÕ	×�Ø¶Ù�ÚkÛWÜ	Ý�ÚkÞ$Þ3ß[à�áâÛ¦Ü	Þ�ÕG×�Þ$Ø¶ã1à±äWå3Õ�ÛWæ�ç�Ø¹è_Þ=Ü	ÞºÔ�ÕHØ¶Ô�Ù�ÕGØ¹ÕGéuÕ	Ø¶Û¦Ô±ä©á Ù�Õ	Ü	é�å3ÕGé�Ü�ÞºÙ�ê¦Û�ëWÞºÜ	ÔuØ¶Ô�êíì±Ô±äWÔ�å=ØîäWá
ãïä©Ü	ÝWÞ3Õ�Ø¶Ô�Õ	ÞºÜGä©å=ÕGØâÛ¦Ô�Ù·é�àYÛWÔ\ãïäWÜ�ÝWÞ3Õ�çuðZÔ±äWã1Ø¶å=Ùºñµò$ÛWÕ	Øâë©ä©Õ	Þºç\äWáâÙ	Û�ó�ð�Ù	Û¦ã1Þ"Ù�é�ê¦ê¦Þ=Ù�ÕGØ¹ë¦Þ+å=Û¦ãHà�äWÜGä©Õ	ØâëWÞ
Þ=ëZØ¶çuÞºÔ�å=Þ¬ç�Ü	ä�ÚaÔ1æ³Ü	Û¦ãôÕG×�ÞaÚkÛWÜ	á¶ç1áîä©Ü	ê¦Þ=Ù�ÕkõZÕGÛZå
Ý�ö�ß[å
×±äWÔ�ê¦Þ=Ùº÷uÚ�Þ'åºÛ¦ã1à±äWÜ�ÞaÕ	×�Þ'Ù�Õ
äUÕGØ¶Ù�ÕGØâå�äWá±à�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù
ÛWæ�ÕG×uÜ	ÞºÞzäWáâÕ	ÞºÜ	Ô�ä©ÕGØ¹ë¦ÞµãïäWÜ�ÝWÞ3ÕIã1Û[ç�Þ=á¶Ù=÷YÔ±ä©ãHÞ=áâð�Ù	ØâãHàuá¶Øâì�Þºç�ë¦ÞºÜ�Ù	ØâÛ¦Ô�Ù�ÛWæ'ø�ù¹úaûüäWá¶Ü	äWÙ	Ø¶äWÔ�ä©é�å=Õ	Ø¶Û¦Ô�Ù=ý�ø�ùþù¹ú
ó±ä©Õ	å
×�äWéuå=ÕGØâÛ¦Ô[ÿNÕªð[àFÞ�ãïä©Ü	ÝWÞ3ÕGÙ'äWÔ�ç ø�ùþùþù¹ú � Û¦Ü�ç�ÞºÜ�ÿªóFÛ[ÛWÝ�� ÿÀÕªðZàFÞ�ãïäWÜ�ÝWÞ3ÕGÙºñ

�����
	���
���������������������� 
�����!#"�$&%'	��
�
�����(�*)+���,%(�-����$�./�102� �3�4�/�5.�����
������6.�7��1�4�8���90:7(�;!<�8=>)?�6)?	�"�$,02$�� @��A��	B�
���:C
��� 	��3���D.��57����,%'"�$���7E����	����
FG�-H*	;�G����I/�57��
��71=KJL��	�7(�M�����DN��8����=PO?$���@���QK�1O?��7�	��R����0TSU�VC4WX���8��
-YZ���5��
�[�JL����"���"��5$
0:�,��%'$,�5���\�87��+��.�.�$�� �1��[

]



��×�Þ�Ü�Û[ÛWÕ	Ù�ÛWæ·Õ	×�Þ)Ø¶Ô�ë¦Þ=Ù�ÕGØâê�ä©Õ	Ø¶Û¦Ô�ç�Û ÜGäWã1ØâæþðíÚkÞ=á¶áaóFÞ=ð¦ÛWÔ�çÖÕ	×�Þ$å=Û¦Ôuì±ÔuÞºÙïÛ©æ¬ì±Ô±ä©Ô�åºØ¶äWá�ãïä©Ü	ÝWÞ3ÕGÙ=ñ
��×�Þ=ðüåºÛ¦ÔuåºÞºÜ�Ô�Ø¶Ô�çuÞºÞºçüÛ¦Ô�Þ�ÛWækÕG×�Þ�ã1Û¦Ù�ÕzåºÛWÔtÕ	Ü	Û�ë¦Þ=Ü	Ù�ØîäWá��ZéuÞºÙ�Õ	Ø¶Û¦ÔuÙ"Úa×�Ø¶å
× Õ	×�ÞïÞ=åºÛ¦ÔuÛ¦ãHØâåHçuØ¶Ù	å=Ø¶à�áâØ¶Ô�Þ
×±äWÙ�æwä©åºÞºç�Ù�Ø¶Ô�å=Þ ØâÕ	Ù{Û¦Ü	Øâê¦Ø¶ÔuÙº÷cÕG×±ä©Õ{Ø¶Ù��Aû ×±ä©Õ{ç�Þ=Õ	ÞºÜ	ã1Ø¶ÔuÞºÙ�Õ	×�Þ�Ü	Þ=áîä©Õ	Øâë¦Þ=áâð�Û¦Ü�ç�ÞºÜ�áâð"äWê¦ê¦Ü�Þºê�äUÕGÞ à�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù
� Ø¹æ ä©Ôtð � äWÔuçíÕ	×�ÞHçuÞºê¦Ü�ÞºÞºÙµÛWækÞ��1åºØâÞºÔ�å3ð ÛWæ ãHäWÜ	Ý©Þ=ÕµÞ3ß[å
×±ä©Ô�ê¦ÞºÙ	��
·Ü	Þ+ÕG×�Þ3ð ãïä©Ø¶Ô�á¹ð�ç�éuÞ1Õ	Û�Úa×�ä©Õ
ê¦ÛZÞºÙpÛ¦Ô�Ø¶Ô+ÕG×uÞ·ä©ê¦ÞºÔ�ÕGÙpã1Ø¶Ô�çuÙº÷�Û¦Ü=÷Zå=Û¦Ô�ë¦Þ=Ü	Ù	Þ=áâðW÷uäWÜ�Þ�ÕG×�Þ3ð+à�Ü	Øâãïä©Ü	Ø¶á¹ð�ÕG×�ÞaÛ¦éuÕ	åºÛ¦ã1Þ�ÛWæYÙ	Û¦ã1ÞaÛ¦Ü	ê¦äWÔ�Ø
�=Ø¶Ô�ê
à�Ü	ÛZåºÞ=Ù	Ù�ÞºÙ·Úa×uØ¶å
×)ãïäWÜ�ÝWÞ3ÕaãHÞ=å
×±äWÔ�ØâÙ	ã1ÙaÕ	×�Þºã1Ù	Þ=áâëWÞºÙ'Ø¶ã1àYÛ¦Ù�Þ��

�·áâÕ	Ø¶ãHä©ÕGÞ=áâðW÷[Û¦ÔuÞµãHä�ðïÕ	×�Ø¶Ô�ÝïÛWæBæ³ÛWé�Ü�ó±äWÙ�Ø¶å�Ø¶Ô�Õ	ÞºÜ	àuÜ	Þ=ÕGä©ÕGØâÛ¦Ô�ÙaäWÔuç$å=Û¦ãzó�ØâÔ±ä©ÕGØâÛ¦Ô�ÙkÕ	×�ÞºÜ�ÞºÛWæ�ñ

����	���tÛ¦Ô�Þ»Þºã1à�×±äWÙ�Ø
�=ÞºÙBÕ	×�Þ»à�é�Ü	àFÛ¦Ü�ÕGÞºç�Þ��té�Øâá¶Ø¶óuÜGä©Õ	Ø¶Ô�ê æ³Þºä©ÕGé�Ü�ÞºÙBÛWæ�ÕG×uÞ»ì±ÔuÞ�é�Ôuç�ÞºÜ�Ù�Õ
ä©Ô�ç�Ø¶Ôuê�äWê¦Þ=ÔtÕ	Ù

Ù	é�àuàYÛ¦Ù�Þºç�á¹ð�×�Û¦áâç)óFÛWÕ	×$ÛWæBÕG×�Þ=Ø¶Ü�Þ=ÔtëZØâÜ	Û¦Ô�ã1ÞºÔ�ÕzøwàFÛ¦Ù	Ù�Ø¶ó�á¹ð�ØâÔ�åºáâé�ç�Ø¶ÔuêzÕG×�ÞµÙ�Õ	ÜGä©Õ	Þºê¦ØâÞºÙaÛWæ{Û©ÕG×�Þ=Ü·ä©ê¦ÞºÔ�ÕGÙGú
äWÔ�ç�ÛWæFÕG×�Þaã1Þ�äWÔuÙ{ÕGÛ�à�é�Ü�Ù	é�ÞaÕG×�Þ=Ø¶Ü�ØâÔtÕ	ÞºÜ�ÞºÙ�Õ	Ùºñ��Ió�ëZØ¶Û¦éuÙ	áâðW÷���ÜGä©Õ	Ø¶Û¦Ô�äWá[Þ*ß[àYÞ=å=Õ
äUÕGØ¶ÛWÔ�Ù���äWÜ	Þ Õ	×�ÞaÞ3ßZÕGÜ�Þºã1Þ
ë¦Þ=Ü	Ù	ØâÛ¦Ô�÷¿ó�éuÕ � Ø¶Ô�ãzé�å
×$ãHØâá¶ç�Þ=Ükæ³Û¦Ü�ãHÙ � ÕG×�Þ�Þ=ãHà�×�äWÙ	ØâÙ'ÛWÔ)Õ	×�Þ�Þ��té�Ø¶áâØ¶ó�Ü	ä©ÕGØâÔ�ê�øwÛWÜ'çuØ¶Ù	Þ��té�Ø¶áâØ¶ó�Ü	ä©ÕGØâÔ�êtú
Ü	Û¦áâÞHÛ©æ'äWê¦ÞºÔ�Õ	ÙzóYÞ=á¶ØâÞ=æ³Ù�äWÔ�ç óFÞº×±ä�ëZØ¶ÛWé�ÜGäWá»Ü	éuá¶ÞºÙ�ç±ä©Õ	ÞºÙzó±ä©å
Ýüä©Õ�á¶ÞºäWÙ�Õ�ÕGÛ�
·ç±äWã õ[ã1ØâÕ	×L� Ù�� �"!$#%�'&(#*)
+(#%�-,/. 0 !�1"�wù324!�1"�5�3ñ


6��!$7$#%198�äWáâãHÛWÙ�Õ Ù�ðZãHã1Þ=Õ	Ü	Ø¶å�ÛWà�àYÛWÙ	ØâÕ	ÞIàFÞºÜ	Ù�àYÞ=å=Õ	Øâë¦ÞµàFÛ¦Ø¶Ô�ÕGÙaä©Ü	ÞIÕG×uÞ�Û¦Ü	ç�Þ=Ü	á¹ð�à�Ü�Û¦àYÞ=Ü�Õ	Ø¶ÞºÙ�Û©æ�ãHäWÜ�ÿ
ÝWÞ3Õ�Ù	ÞºáâÞºå3ÕGØ¶ÛWÔ � Ø¶Ô)ÕG×�Þ"Ü	Û¦é�êW×�ÞºÙ�ÕIë¦Þ=Ü	Ù	ØâÛ¦Ô�÷�Û©æ»äWÔ�ð�ãHäWÜ	Ý©Þ=Õ � Ü	Þ=ÚkäWÜ�ç�Ø¶Ô�êïÙ	é�å=åºÞºÙ�Ù�æ³é�ápóFÞº×±ä�ëZØ¶ÛWé�Ü	Ù¬äWÔ�ç
ÚkÞ=Þºç�ØâÔ�ê�Û¦éuÕ æwä©Ø¶á¶ØâÔ�êµÛ¦Ô�ÞºÙ=÷�Ø¶Ü�Ü	Þ=Ù	àFÞºå=Õ	ØâëWÞºáâðHÛWæ�Õ	×�Þ�ç�ÞºêWÜ	ÞºÞ=Ù�ÛWæ:!-;<,/1"�=! � Ü	ä©ÕGØâÛ¦Ô±äWáâØâÕªð���Úa×�Ø¶å
×hØâÔ�ç�ØâëZØâç�é±äWá
äWê¦Þ=ÔtÕ	Ù+ç�Ø¶Ù�à�áîä�ðWñ�
¬ê�ä©Ø¶Ô�÷{Ø¹ÕzØâÙzä�å=Û¦Ô%>�Þºå3ÕGé�Ü�Þ�ÚaØâÕ	×�ä�Ü	Þ=Ù	àFÞºå=Õ	Þºç.àYÞ=ç�Ø¶êWÜ	ÞºÞ©÷�æ³Þ�äUÕGé�Ü�Ø¶Ô�ê�ØâÔ åºÛWÔtÕ	Þºã1àYÛUÿ
ÜGäWÜ�ð.ÞºåºÛWÔ�Û¦ã1Ø¶åºÙ�ò$Ø¶á¹ÕGÛ¦Ô@?±Ü	Ø¶Þ=ç�ãHäWÔL� Ù1æwäWã1Û¦é�ÙA�	äWÙHØâæ-� äWÜ�ê¦é�ã1ÞºÔ�ÕhäWÔuç ä æ³Þ=Ú ã1Û¦Ü	Þ$Ù	Û¦àu×�Ø¶Ù�ÕGØ¶åºä©ÕGÞ=ç
Ü	ÞºäWÙ	Ù�ÞºÙ	Ù�ãHÞ=Ô�ÕGÙ¬ØâÔ�Þ=ë¦ÛWá¶éuÕ	Ø¶Û¦Ô±ä©Ü�ð�ê¦äWãHÞ=Ù æ³ÜGäWã1Þ=Ú�Û¦Ü�ÝZÙ'B3ñ


 �3�Zù3��8üãHäC>�Û¦ÜhëZØ¶Þ3Ú æ³Û[å=é�Ù	Þ=Ù�é�àFÛ¦Ô Õ	×�Þüà�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù$ÛWæzà±äWÜ�Õ	Ø¶å=é�áîäWÜ�ç�ØâÙ�Õ	Ü	Ø¶óuéuÕGØâÛ¦Ô�Ù�ÛWæ+ó�éuç�ê¦Þ=Õ�ÿ
åºÛ¦ÔuÙ�ÕGÜ	äWØ¶ÔuÞºç�óFÞº×�ä�ëZØâÛ¦é�Ü	Ù'Û�ë¦Þ=Ü¬×�Þ3ÕGÞºÜ�Û¦ê¦Þ=Ô�ÞºÛ¦éuÙº÷_àFÛ¦Ù�Ù	Ø¶óuáâð � óYÛWé�Ô�ç�Þ=ç�ÜGä©Õ	Ø¶Û¦Ô�äWá��¹÷�àFÛ¦à�é�á¶ä©ÕGØâÛ¦Ô�ÙºñED�Ü	Û¦ã1Ø¹ÿ
Ô�ÞºÔ�ÕhÞ*ßuäWãHàuá¶ÞºÙïäWÜ	Þ � ä�Úkä�ð.æ³Ü	ÛWã Õ	×�Þ$ì�Ô±äWÔ�å=ØîäWá'äWÜ�ÞºÔ±ä � ûüÞ=Ü	Ô�Þ=Ü<F·Øâá¶ç�Þ=Ôtó�ÜGäWÔuçL� ÙHà±ä©Õ	×[ÿªó�Ü�Þ�äWÝtØâÔ�ê
Ø¶Ô�ë¦Þ=Ù�Õ	Ø¶ê�ä©Õ	Ø¶Û¦ÔuÙ�ÛWæ�ÕG×�ÞHÙ�ÕGä©ÕGØâÙ�ÕGØâå�äWá�å=Û¦Ô�ç�Ø¹ÕGØâÛ¦Ô�Ù�ðZØ¶Þºáâç�Ø¶Ôuê � ÚkÞ=á¶á»óYÞ=×±ä�ë¦Þ=çL��ç�Þ=ãïä©Ô�ç æ³é�Ôuå=ÕGØâÛ¦Ô�Ù-G�÷{äWÔuç �
Ô�Þ�ä©Ü	ÞºÜaÛ¦éuÜ'å=Û¦Ô�å=ÞºÜ	ÔuÙ·×�Þ=Ü	Þ �IH ÛZç�Þ�äWÔuç�õ[éuÔ�ç�ÞºÜ�� Ù·äWÔ±ä©áâðZÙ	ØâÙ�ÛWæ � �ºÞ=Ü	Û©ÿÀØ¶Ô�ÕGÞ=á¶áâØ¶ê¦Þ=Ô�åºÞ/��äWê¦Þ=Ô�ÕGÙ�J�ñ

?�Ø¶Ô±ä©á¶áâðW÷päK)L#%MN�'�5�\àYÞ=Ü	Ù	àFÞºå3ÕGØ¹ë¦ÞW÷�Úa×�Ø¶å
×ÖÛ¦Ô�Þ�åºÛ¦éuá¶ç.å�äWáâákÕG×�Þ@��ê¦Ü	äWÔ�ç�Þ=ëWÛ¦á¶é[ÕGØ¶ÛWÔ±äWÜ�ðüë[ØâÞ=ÚO��÷�åºÛ¦ÔZÿ
>�Þºå3ÕGé�Ü�ÞºÙ·Õ	×±ä©Õ'Ü	Þ=áîä©Õ	ØâëWÞºáâð�Û¦Ü	ç�Þ=Ü	á¹ðhãïä©Ü	ÝWÞ3Õ'çuðZÔ±äWã1Ø¶åºÙ·äWÜ�ÞµÞ=ãHÞ=Ü	ê¦Þ=Ô�Õ¬à�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù'Ù�ÕGÞ=ãHã1Ø¶Ô�ê+æ³Ü�Û¦ã æwäWÜ�ÿ
æ³Ü	Û¦ã+ÿªÞ��té�Ø¶áâØ¶ó�Ü�Ø¶é�ã&ØâÔtÕ	ÞºÜ	äWå=Õ	Ø¶Û¦Ô�Ùaä©ãHÛ¦Ôuê¦Ù�Õa×�Þ3ÕGÞ=Ü	Û¦ê¦Þ=Ô�ÞºÛWé�Ù·áâÞ�äWÜ�Ô�Ø¶Ôuê�äWê¦ÞºÔ�Õ	Ù-Pcñ
Q JL���6%�$��������,%97���!#��7�����%�� 	�� �����SR������V!UTB�57�
�"��
�����+�,�*I�7����80:���5�WVYX-Z�['\'] [9^-�5�G�B�-_�	�$�":��� 	����57��B�5�/�5$��G���8�+0�	�� �L_�	�$Y_��

�a`G.�$ �,%'� ����%�%�	�"����(�X	�! ���57�@����?����$��8%'����	�� .�7�	:%��8���4�1��=�F�":�+7��5bM�8%'��%'$,�5���
�?�����;������������$��8%'����	�� � ���5�G�
�M�G./�9	�! ���57�@����X)+��$ $
���1%'�1�����57�� $��A�G����$,0\��
�
�7��8
��;���dc 	�7(0:�87��10fe;.�7�	�.Z��7������8� ����0\�a_��8�
$ �1��� ��	 	�.������
��$�	����8�hg �\	�7��L	��
�����1�4�+�,����"��1� � ��HE	���������0
i ��������7jV k'l�l�k	]/����0
�����E7��'!#�87��8��%'�1�&������7������nm [o^2	�7��E�4.Z�8%��qp/%8�5$�$ �
	��rp����5�/%'�,�5$Z�
��7�@��'�(��=��4�8�EO?$ "��\�U�5��0ts�����$����uVYX-Z�Z�k$]
����0 HE�AQK	���
wv*xzy${V[hVqX�Z�ZCXa] 	�� ����� .Z	����4��F���$ � �M�B	�! $�	���
�C ����7�� ��"�7U_G�|_;�5$>	5!&.�"�7�./	�74���80:$��WR�� 7�7��5����	�����$|T6F/�8���	_G� 	�"�7(��[
} N���$,0:���GF�7(�5��0~VYX-Z�Z'��]
�������E�5$,�4	 �h_���7(�4��v*xoy${V[ VYX-Z�Z�Z']:!#	�7������;�4�����
.:� ��	A$�� ��@\�4"/%(���5���5����$ �:����� )+�V�����5�
"���0:�87�$��G� ��


�-_�	�$�":��� 	�� 	�! .�7��'!#�87��8��%'�1��[
�-� 	:0:�A�5�/0��:"���0:�87�VqX�Z�Z�\']
�:�����9��	;)?�a_���7+�5$,�4	������A%'7��V����%8�5$ 7������57�@:�X���-WX$ �Y�R����0�OX7�":������VqX�Z�Z��	] [
� �G"�%(�2�uc 
�7(�5��0 .�7�	�
�7(�5��e����*�4.Z��$�$ �10 	�":���;��
�7��1�;����7+0:�'�(�5��$ � �2HE	���� �5�/0ti ��������7�V k�l�l�k$] [

�



� Û¦ãHÞ¬äWÙ»ØâÕ�ãïä�ð¦÷ZØ¶ÔuÙ�ÕGØ¹ÕGéuÕ	Ø¶Û¦ÔuÙ»êWÛcëWÞºÜ�Ô�Ø¶Ô�êµÕG×�Þ��"�N&C�3ù 7$�S#*)w!-; 7$��,/1��N!$� � ØâÔ�åºáâé�ç�ØâÔ�ê�å=ÞºÔ�ÕGÜ	äWá¶Ø �ºÞ=ç������
ç�Þºå=ÞºÔ�ÕGÜ	äWá¶Ø �ºÞ=ç�Õ	ÜGäWçuØ¶Ô�ê+ã1Þºå
×±ä©Ô�Ø¶Ù�ãHÙ=÷[ÕG×uÞIæ³Ü	Þ��té�Þ=Ô�å=ð�Û©æ,Õ	ÜGäWçuØ¶Ô�ê�÷ZÕG×�Þ�Ü�é�á¶Þ=Ù æ³Û¦Ü à�Ü�Ø¶å=Þ¬æ³Û¦Ü	ãHä©Õ	Ø¶Û¦ÔïäWÔ�ç
ÕG×�ÛWÙ	ÞïàuÜ	ÞºÙ�åºÜ�Ø¶ó�ØâÔ�ê�Úa×�Û�ØâÙµÕ	ÜGäWçuØ¶Ô�ê)ÚaØâÕG×íÚa×�Û¦ã äWÔ�çíÚa×�ÞºÔ � ä©Ü	Þïå=ÞºÔ�ÕGÜ	äWápÕGÛ�Õ	×�Ø¶Ùµáîä©Õ�ÕGÞ=Ü�ØâÔtÕ	ÞºÜ�à�Ü	Þ*ÿ
Õ
ä©Õ	Ø¶Û¦Ô_÷Yó�é[Õ�äWÜ	ÞzäWá¶Ù�Û�á¶ØâÝWÞºá¹ðhÕGÛ�óFÞzØâãHàFÛ¦Ü�ÕGäWÔ�Õ¬à�äWÜ�Õ	ÙIÛWæ�ÕG×uÞzÛWÕG×uÞºÜ¬Õ	×�Ü	Þ=ÞW÷�Þ*ßuå=ÞºàuÕ�æ³ÛWÜ¬ÕG×�Þ=Ø¶Ü·Ù	Ø¶ã1à�áâÞºÙ�Õ
ë¦Þ=Ü	Ù	ØâÛ¦Ô�Ù=ñ 
'æþÕGÞ=Ü·ä©á¶áN÷ZãHäWÜ	Ý©Þ=ÕaØ¶ÔuÙ�ÕGØ¹ÕGéuÕ	Ø¶Û¦ÔuÙ Ù	×±ä©àYÞµäWáâÙ	ÛzÕG×uÞ�Ø¶Ôuæ³Û¦Ü�ãïäUÕGØ¶ÛWÔ�äWê¦Þ=Ô�Õ¬ä©åºåºÞ=Ù	Ù=÷¿Õ	×�Þ�à�Ü�Û[å=ÞºÙ	Ù�ÞºÙ
ÛWæBåºÛ¦ã1àYÞ3ÕGØ¹ÕGØ¶ÛWÔhäWÔ�ç)Ù	Þ=á¶Þºå3ÕGØâÛ¦Ô�÷uÕ	×�Þ�ãHÞ=å
×±äWÔ�ØâÙ	ã1Ù'Û©æ{äWêWê¦Ü	Þ=ê�ä©ÕGØâÛ¦ÔhäWÔuç$à�Ü�Ø¶å=Þ�æ³ÛWÜ	ãHä©ÕGØâÛ¦Ô�÷ZÞ=ÕGå©ñ

F·Û�ÚkÞ3ë¦Þ=Üº÷FÙ	é�Ü�à�Ü	ØâÙ	Ø¶Ôuê�äWÙaØâÕ�Ù�Û¦é�Ô�ç�Ù=÷±Ô�ÛWÕaãzéuå
×)Ú�Û¦Ü	Ýï×±äWÙ�ê¦Û¦ÔuÞ�Ø¶Ô�ÕGÛzÕ	×�Þ�Ù�ÕGéuçuðhÛWæ,ÕG×�Þ�ä©ê¦ê¦Ü	Þ=ê�ä©Õ	Þ
Ø¶ã1à�á¶Øâå�ä©Õ	Ø¶Û¦ÔuÙ�ÛWæ¿ç�Ø¹è_Þ=Ü	ÞºÔ�Õ{äWÜ	å
×�Ø¹ÕGÞ=å=ÕGéuÜ	ÞºÙ�Û©æ±óYÛ©ÕG×"ì±Ô�äWÔ�åºØ¶äWá[äWÔ�çzÜ�Þ�äWáZãïä©Ü	ÝWÞ3ÕGÙ
	�ñ 
¬Ù���Þ�
 äWÜ�Û¦Ô+ÞºÔuç�Ù{×�ØâÙ
Ù	é�Ü�ë¦Þ3ðzÛWæFäWêWÞºÔ�Õ�ÿÀó±äWÙ	Þ=çzã1Û[ç�Þ=á¶Ù,ÛWæ�ì±Ô�äWÔ�åºØ¶äWáZãïäWÜ�ÝWÞ3ÕGÙº÷WÛ¦Ô�ÞkÛ©æ±ÕG×�Þ�ãïäC>�ÛWÜBÛ¦àFÞºÔ"Ø¶Ù	Ù�é�ÞºÙ{äW×�Þ�ä©çzåºÛ¦ÔuåºÞºÜ�Ô�Ù
ÕG×�ÞµÙ�Õ	é�çuð)ÛWæBÕG×�Þµà�Ü	ÛWàYÞ=Ü�ÕGØâÞºÙaÛWæ�çuØâèYÞºÜ	Þ=Ô�Õ'Õ	ÜGäWçuØ¶Ô�ê1Ù	Þ3Õ�ÿªéuà�Ùzø���Þ�
 äWÜ�Û¦Ô�� ��������� ÷±à_ñ�������ú*ñE��×�ØâÙaØ¶Ù'äWá¶Ù�Û
ÕG×�ÞkàYÛ¦ØâÔ�Õ�ÛWæ¿ç�Þ=à±äWÜ�Õ	é�Ü	Þ�Û©æ±ÕG×�ØâÙ�ÚkÛWÜ	Ý�Úa×uØ¶å
×zÕGÜ�Ø¶Þ=Ù�ÕGÛIØâç�ÞºÔ�Õ	Øâæþð�Ù	Û¦ã1Þ ç�ØâÙ�ÕGØâÔ�å=Õ	ØâëWÞkà�Ü�Û¦àYÞ=Ü�Õ	Ø¶ÞºÙ�ÛWæ¿ç�ØâëWÞºÜ�Ù	Þ
ãïä©Ü	ÝWÞ3Õ'ãHÞ=å
×±äWÔ�ØâÙ	ã1Ùºñ

ò$Û¦Ü	Þ�à�Ü�Þºå=Ø¶Ù	Þ=áâðW÷±Û¦Ô�Þ�óYÞ=ê¦Ø¶ÔhÕ	ÛHä©ç�ç�Ü	Þ=Ù	ÙaÕªÚkÛ1å
×±äWáâá¶Þ=Ô�ê¦Ø¶Ôuê �ZéuÞºÙ�Õ	Ø¶Û¦ÔuÙº÷¿Ô±äWã1Þºá¹ð¦÷

ù¹ú�Úa×±ä©Õ·×±äWàuàYÞ=Ô�ÕGÛ1ãïä©Ü	ÝWÞ3Õ¬ç[ð[Ô�äWãHØâåºÙ'Øâæ�Û¦Ô�Þµå
×±äWÔ�ê¦Þ=Ù¬ãHäWÜ	Ý©Þ=Õ·Ø¶Ô�ÕGÞ=ÜGäWå3ÕGØâÛ¦Ô$ã1Þºå
×�äWÔ�Ø¶Ù�ãHÙ=÷±Úa×�Ø¶áâÞ
×�Û¦áâç�Ø¶ÔuêhåºÛ¦Ô�Ù�Õ
äWÔ�Õ�Ø¶Ô�çuØâëZØ¶ç�é�äWá�å
×±ä©ÜGäWå3ÕGÞºÜ�Ø¶Ù�ÕGØ¶å=ÙHøwØ¶Ôuåºá¶éuç�Ø¶Ô�ê�Õ	×�Þ1ç�Ø¶Ù�ÕGÜ	Øâó�éuÕ	Ø¶Û¦Ô\ÛWæ�åºÛWê¦Ô�ØâÕ	ØâëWÞ�äWÔ�ç
óFÞº×±ä�ëZØ¶Û¦éuÜGäWá�à�ä©Õ	Õ	ÞºÜ	ÔuÙ
ú3÷FäWÔuç�÷�åºÛWÔtëWÞºÜ�Ù	Þºá¹ð¦÷

ùþù¹úh×�Û¦áâç�Ø¶Ôuêíå=Û¦Ô�Ù�Õ
äWÔ�ÕHØ¶Ô�Ù�ÕGØâÕ	éuÕGØâÛ¦Ô±äWákÙ	Þ=Õ�ÿªé�àuÙHê¦Û�ëWÞºÜ	ÔuØ¶Ô�ê Ø¶Ôuæ³Û¦Ü�ãïäUÕGØ¶ÛWÔ ç�ØâèYé�Ù�Ø¶Û¦ÔÖäWÔ�çÖØ¶Ô�ÕGÞ=ÜGäWå3ÕGØ¶ÛWÔ
à±ä©Õ�ÕGÞ=Ü	Ô�Ù=÷�Úa×±ä©Õ'×±äWà�àFÞºÔuÙ¬äWÙaÛ¦ÔuÞIëWä©Ü	Ø¶Þ=Ù�ÕG×�Þ ��Þ=åºÛ¦áâÛ¦êWðN�+ÛWæBóYÞ=×±ä�ë[ØâÛ¦é�Ü	äWá�ÕªðZàYÞ=Ù·ÛWæ�äWê¦Þ=Ô�ÕGÙ$�

ûüÞ\ä©ç�ç�Ü	Þ=Ù	ÙïÕ	×�Ø¶Ù �té�ÞºÙ�ÕGØâÛ¦Ô�Ù�ãHäWÝtØ¶Ô�ê é�Ù	Þ$ÛWæµäWÔSäWê¦ÞºÔ�Õ�ÿªó±äWÙ�Þºç Ù�Ø¶ãzé�á¶ä©ÕGØâÛ¦Ô�ÞºÔ�ëZØ¶Ü�Û¦Ô�ã1ÞºÔ�Õ�÷ � ��×�Þ
?�Ø¶Ô�äWÔ�åºØ¶äWád�BÛ�ð��aÛ[ÛWã ��øU? ���·ú��ºñh�IÔíàué�Ü	àFÛ¦Ù	ÞzÚ�Þ+Õ
äWå
ÝtáâÞzÕG×�ÞzÕGäWÙ	Ý$ótð�Ø¶Ô�å=Ü	Þºã1ÞºÔ�ÕGäWá{Ù�Õ	Þºà�Ù=ñ ?±Û¦Ü¬Õ	×�Þ
ÕGØâãHÞ·óYÞ=Ø¶Ô�ê�÷ZÚkÞ�æ³Ü�ÞºÞ��=ÞµäWá¶áFá¶ÞºäWÜ	Ô�ØâÔ�êzà�Ü�Û[å=ÞºÙ�Ù	ÞºÙ·äWÔ�ç�Ú�Þ�æ³Û[å=é�Ù�Û¦Ô�Õ	×�Þ�åºÛ¦ã1à±äWÜ	ä©ÕGØ¹ë¦ÞIàuÜ	Û¦àFÞºÜ�ÕGØ¶Þ=Ù�ÛWæ,ç�Ø¹ÿ
ë¦Þ=Ü	Ù	Þ·Ø¶Ô�Ù�ÕGØ¹ÕGéuÕ	Ø¶Û¦Ô±ä©áuäWÜ�å
×�ØâÕ	Þºå3ÕGé�Ü�ÞºÙº÷ZÛWæFÕGÜ	äWç�Ø¶Ôuêµã1Þºå
×�äWÔ�Ø¶Ù�ãHÙpÔ�Þ=Ù�Õ	Ø¶Ô�ê�ç�Ø¹è_Þ=Ü	ÞºÔ�Õ¬øwóué�ç�ê¦Þ3Õ�ÿªå=Û¦Ô�Ù�ÕGÜGä©Ø¶Ô�Þ=ç¿ú
àYÛWà�é�áîäUÕGØ¶ÛWÔ�Ù ÛWæ � æ³éuÔ�ç±äWã1ÞºÔ�Õ
ä©á¶Ø¶Ù�ÕG�uäWÔ�ç � å
×±ä©Ü�ÕGØâÙ�Õ��¿äWê¦ÞºÔ�Õ	Ùºñ

ÓªÔüÙ	Þ=å=Õ	Ø¶Û¦Ô � ÚkÞ1à�Ü	Þ=Ù	Þ=ÔtÕ"Ù	Û¦ã1Þ+Ô�Û�ë¦Þ=á�Þ3ëZØ¶ç�Þ=Ô�åºÞ1Û¦Ô ÕG×�Þ�à�Ü�Û¦àYÞ=Ü�Õ	Ø¶ÞºÙ�ÛWæ�ç±äWØâáâð$ÕGØ¶ã1ÞzÙ�ÞºÜ	ØâÞºÙµé�Ô�ç�Þ=Ü
ÕG×�Þ�ÕªÚ�ÛÖäWáâÕ	ÞºÜ	Ô�ä©ÕGØ¹ë¦Þ�ãHäWÜ	Ý©Þ=Õ�à�Ü�ÛWÕGÛZåºÛWá¶ÙïÚa×�Øâå
× ç�Ø¶Ù�ÕGØ¶Ôuê¦é�Ø¶Ù�×?ÕG×�Þ\ÛWàYÞ=Ô�Ø¶Ô�ê�ä©Ô�ç åºá¶ÛWÙ	Ø¶Ôuê�à�×±äWÙ�ÞºÙ�ÛWæ
ãïä�>�Û¦Ü�õZÕ	Û[å
ÝSö{ß[å
×±ä©Ô�ê¦ÞºÙ=ñ û ×�Ø¶áâÞ�ä æ³Þ=Ú!Ù�ÕGä©ÕGØâÙ�Õ	Ø¶å�ä©á � Ù�ÕªðZá¶Ø �ºÞ=ç æwä©å=ÕGÙ�� ×�Û¦áâç äWåºÜ�Û¦Ù	Ùhå=Û¦é�Ô�ÕGÜ�Ø¶Þ=Ù�äWÔ�ç
äWåºÜ�Û¦Ù	Ù�ãHäWÜ	Ý©Þ=Õ�Ü�Þºê¦ØâãHÞ=Ùº÷_ì�Ô�ÞºÜ�à�Ü�Û¦àYÞ=Ü�Õ	Ø¶ÞºÙ�ä©Ü	ÞzÙ�ÞºÞºã1Ø¶Ôuê¦áâð$Ø¶Ô ��é�ÞºÔ�å=Þºçíó�ð�ÕG×�Þ+á¶ä©Õ	Õ	ÞºÜ=ñ F'ÛcÚôå�ä©ÔíÛWÔ�Þ

! ���
	���
U�����L7������57�@;�5F�$����a`:%���.:��� 	���� �����1�4�+��7��X�����+�4��"�0�� �1�&F��A�*$����#"9��7��
��������06%�	�$�$���F/	�7��5��	�7(�
$K�4�8��!#	�7P�a`��5�
.�$��
"9��7������ �5�/0&%*��
����8�~VYX-Z�Z%X*]?	�� ����� p/��� ���57�@����8[ WX	���%'�87���� ��
 p�������%'�,�5$L���57�@������8=zc �\�,%'7�	��4��7�"�%'��"�7���e&�M��"�0:���8�~g �4�8�
� 	G	:0:����74��v*x y${ [hVYX-Z�Z('$] �5�/0B�6!#��) 	������87L%�	�����7���F�":����	��/�X��� I�7�����@��8$/�����5$ [ VYX-Z�Z(''] m�%'��7������ ��$ �
7���.�7��8�������+�A���$bM	�7L�4���8.
��� ����� 7�� 
����+0�� 7��8%'����	��K=���$V����	�"�
�� 	���� �M��� $�$ ! ��$ $,�+�4��	�7��L	�!&���G���*`:.�$���%��V�*��%�%�	�"����L	5!P�����A0:�G�����
��%8�L	5!&�*`�%(���5��
��8�8[

) JL���E	�7�� 
�� ����$%_���7(�4��	��
	5! �����EI&J+*-,���	;) �	_;�5��$���F�$ �E�;�������E��� ���/.10�0�243�5�576�0�8�91:<;>=?9�9�9A@�2B=C:A0/,
)?��� 0:�a_���$�	�.Z�80�FG�
I�7�����%'�1��%8�
WX���,�57�	��
	������ �5��0�%'	�$ $,�5FZ	�7(�;��	�7(�X�5�L�����ED ������7����;��� 	����5$�D ���4��� ��":���A	5! ��.�.�$ ���80w�:�G�4���8� �*���5$��:�4�,� gFDGDM���:� m =
Q �$`:���GF�"�7�
�=:�*"��M��7��,�H$ %'!M[?WX���,�57�	��
	������9�5�/0 HE	����9VYX-Z�Z7I$] [

J



ãHÛZç�Þ=á�Ù�é�å
×ÖçuÞºàFÞºÔ�ç�Þ=Ô�åºØâÞºÙ�ÛWæaãHäWÜ	Ý©Þ=Õ+ç[ð[Ô�äWãHØâåºÙzéuàYÛ¦Ô�ØâÔ�Ù�Õ	ØâÕ	éuÕGØâÛ¦Ô±äWápÙ	Þ3Õ�ÿÀé�à�Ù$� 
·ÙzÛ¦Ô�Þ�çuØ¶Ù	å=é�Ù	Ù�ÞºÙ
Ø¶Ô Ù�Þºå3ÕGØ¶ÛWÔ J ÷{ãzéuáâÕGØâà�á¶Þ*ÿ�äWêWÞºÔ�Õ �	äWÜ�Õ	Øâì±å=ØîäWá�ãHäWÜ�ÝWÞ=Õ���ã1Û[ç�Þ=á¶Ùµ×±ä�ë¦ÞhÔ�Û©Õzà±äWØâç Ù	Û$æwäWÜ"ãzéuå
×�ä©Õ	Õ	ÞºÔ�ÕGØâÛ¦Ô
ÕGÛïÕ	×�Þ"ØâÙ	Ù�é�ÞWñ���Ô)ÕG×�Þ"åºÛ¦Ô�ÕGÜ	äWÜ�ðW÷YÕ	×�Ø¶Ù'Ø¶ÙaÚa×±ä©ÕIÚ�Þ�æ³ÛWÜ	ãHäWá¶Ø �ºÞ�ÕG×�Þ=Ü	Þ©÷_ó±äWÙ�Þºç\Û¦Ô)ÕG×�Þ�? ���/Ù	Ø¶ã"é�áîä©Õ	Ø¶Û¦Ô
ÞºÔ�ëZØ¶Ü�Û¦Ô�ã1ÞºÔ�Õ�ñ �'Þ=Ù	é�á¹ÕGÙ\ø³Ù	Þ=å=ÕGØâÛ¦Ô � ú�Ü	Û¦óué�Ù�Õ	áâð.Ù	é�àuàYÛ¦Ü�ÕïÕ	×�Þ�ØâãHàFÛ¦Ü�ÕGäWÔ�å=Þ$ÛWæIÙ	àFÞºåºØ¹ì±å�ØâÔ�Ù�Õ	ØâÕGé[ÕGØ¶ÛWÔ±äWá
äWÜ	Ü	äWÔ�ê¦Þ=ãHÞ=Ô�ÕGÙº÷uäWÔ�ç�÷ZÕGÛ¦êWÞ=ÕG×uÞºÜº÷[×�Ø¶Ô�Õ ä©Õ�ä�Õ	×�Ü	ÞºäWç�ÛWæAÛ©æþÕGÞºÔïÔ�Û¦Ô[ÿÀá¶Ø¶ÔuÞ�äWÜ»Ø¶Ô�ÕGÞ=ÜGäWå3ÕGØâÛ¦Ô�Ù»óYÞ3ÕªÚkÞ=ÞºÔ)ãïäWÜ�ÝWÞ3Õ
Ø¶Ô�Ù�ÕGØ¹ÕGéuÕ	Ø¶Û¦Ô�Ù äWÔ�ç)óYÞ=×±ä�ë[ØâÛ¦é�Ü	äWá�Þºå=Û¦á¶ÛWê¦Ø¶Þ=Ù Úa×�Ø¶å
×)Ü	Þ=à�Ü	Þ=Ù	ÞºÔ�Õ¬ä1àué ���=á¶Þ�Û¦ÔhÕG×�Þ=Ø¶Ü�Û�ÚaÔ�ñ

� ����Ë���ÍpÒ�Ñ��
	���
���������������	�� �"Ë\Ï Ò�Ë"!,Ì�Ò=Ì{Ð�Ì�ÒºÎ1Ë$#FÏ���%&��Ë\Ï���Ë�Ì'%"(��)#

Ë�Î+* ��Ë��


 ê¦ÛZÛZç$ç�ÞºäWá�Û©æ�åºé�Ü�Ü	Þ=ÔtÕIÜ	ÞºÙ�Þ�äWÜ�å
×\Û¦Ô�Õ	×�Þ"Ù�Õ
ä©Õ	Ø¶Ù�Õ	Ø¶åºäWáAà�Ü	Û¦àFÞºÜ�ÕGØâÞºÙ'ÛWæ{ì±Ô±ä©Ô�åºØ¶äWá,Õ	Ø¶ã1Þ3ÿÀÙ	ÞºÜ�Ø¶Þ=Ù'×�äWÙ¬ê¦ÛWÔ�Þ
� Ø¶Ôuç�ÞºÞ=çïæ³Û¦ÜkÙ�Û¦é�Ô�çhÜ�Þ�äWÙ�Û¦Ô�Ù Û©æAà�Ü	Þ=åºÞºçuÞºÔ�å=Þ � Ø¶Ô�ÕGÛ�ÕG×�Þ·Ø¶ç�Þ=ÔtÕ	Øâì±åºä©ÕGØâÛ¦ÔïÛ©æ�Ü	Û¦óué�Ù�Õº÷uê¦Þ=Ô�ÞºÜ�Ø¶åIà�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù
Úa×�Ø¶å
× äWà�àFÞ�äWÜ�ÕGÛ$×�Û¦á¶ç äWå=Ü	Û¦Ù�Ù"ãHäWÜ	Ý©Þ=ÕGÙ�äWÔ�ç äWåºÜ�Û¦Ù	Ù�ç�ØâèYÞºÜ�ÞºÔ�Õ�Õ	Þºã1àYÛWÜGäWá{ÚaØâÔ�ç�Û�ÚaÙ"ÛWæ Û¦ó�Ù	Þ=Ü�ë©ä©Õ	Ø¶Û¦Ô�ñ

¬Ù�ÚkÞ=á¶ápÝtÔ�Û�ÚaÔ�÷{Ù�é�å
× Ù�ÕªðZáâØ
�ºÞ=ç æwäWå3ÕGÙµØ¶Ô�å=á¶é�çuÞ�æwäUÕ�ÿÀÕGäWØ¶áâÞºç\ç�ØâÙ�Õ	Ü	Ø¶óuéuÕGØâÛ¦Ô�Ù�ÛWækÜ	Þ=Õ	é�Ü	ÔuÙºý 
 � � F Þ3è_Þ=å=ÕGÙ=ý
äWéuÕ	Û[å=Û¦Ü	Ü�ÞºáîäUÕGØ¶ÛWÔ�ÛWæ»ë¦Û¦áâé�ãHÞ=Ù�äWÔ�ç åºÜ�Û¦Ù	Ù�ÿªå=Û¦Ü	Ü�ÞºáîäUÕGØ¶ÛWÔ�ë¦Û¦áâé�ãHÞ=Ù-,UëWÛ¦áîäUÕGØ¶áâØâÕªðüø³æ³ÛWÜIç�Þ=ÕGäWØ¶áâÞºç ç�ØâÙ	åºéuÙ	Ù	ØâÛ¦Ô�Ù=÷
å=æ�ñE
kÜ�Û[å
Ý � ] ���/. � ÷ 
kÜ�Û[å
ÝHäWÔ�çhçuÞ �AØâãïä � ] ���/0 � ÷ H é�Ø¶áâáîäWéuãHÞ !���,/.�ñ � ] ���/. � ÷ �AÞ3ëtð¦÷ ��Þ=ëtðhä©Ô�ç)õuäWáâÛ¦ãHÛWÔ
� ��������� ÷�1�äWå=Û¦Ü	ÛWê¦Ô±ä !��E,/.�ñ � �����P]�� ú3ñ F'ÛcÚ�Þ=ëWÞºÜ=÷ �té�Ø¹ÕGÞ�ä"æ³Þ=Ú Ù�Õ	é�ç�Ø¶Þ=Ùº÷±ó�Ü�Û�äWç�á¹ðïØâÔ�ÕG×�Þ � ãHØâåºÜ�Û¦Ù�Õ	Ü	é�å3ÕGé�Ü�Þ
àYÞ=Ü	Ù�àYÞ=å=ÕGØ¹ë¦Þ/��×±ä�ë¦Þ�óYÞ=ÞºÔíäWáâÙ	Û�ç�Þ3ë¦ÛWÕ	Þºç ÕGÛ�Õ	×�Þ+ç�ÞºêWÜ	ÞºÞ=Ù�ÕGÛ�Úa×�Øâå
×\à±äWÜ�Õ	Ø¶å=é�áîäWÜ·ãïä©Ü	ÝWÞ3Õ�Û¦Ü�ê�äWÔ�Ø ��ä©Õ	Ø¶Û¦Ô�Ù
åºÛ¦Ô�Õ	Ü	Ø¶óuéuÕGÞ�ÕGÛ)à±äWÜ	äWãHÞ3ÕGÞ=Ü	Ø
�=ÞzÕG×�Þ�æ³Û¦Ü�Þºê¦Û¦ØâÔ�ê�ê¦ÞºÔuÞºÜ	Øâå�à�Ü	Û¦àFÞºÜ�ÕGØâÞºÙµäWÔ�ç2,UÛ¦Ü�ð[ØâÞºáâçíæ³é�Ü�ÕG×�Þ=Ü�Ø¶Ô�Ù�ÕGØâÕ	éuÕGØâÛ¦Ô[ÿ
Ù	àFÞºå=Øâì±å àu×�ÞºÔ�ÛWãHÞ=Ô±ä+øwå3æ�ñ{äWã1Û¦Ô�ê·ÛWÕG×uÞºÜ	Ù 
¬ã1Ø¶×té�çzä©Ô�ç�ò$Þ=Ô�ç�ÞºáâÙ	Û¦Ô � ] ���3. � ÷¦õZÕGÛWá¶áZäWÔ�ç"û ×�äWá¶Þ3ð � ] ��� ��� ÷
ò�äWç�×�ä�ë©äWÔ � ] ��� � � ÷ 
kØ¶äWØ¶ÙS!��r,/.�ñ � ] ����� � äWÔ�ç�ÕG×�Þ�Ù�é�Ü�ëWÞ=ð)Ø¶Ô � äWá¶äWã1Øîä-� ] ����� � ú*ñ

��ÔuÞ»Úkä�ð�Û©æuÕ
ä©å
ÝZáâØ¶Ô�êaÕG×uÞ»Õ	Û¦à�Ø¶å©÷UÚa×uØ¶å
×�Ú�Þ»Ù	×±äWÜ�Þk×�Þ=Ü	Þ©÷WØ¶ÙAó�ð�Þ3ß[à�áâÛ¦ØâÕ	Ø¶Ô�ê�Õ	×�Þ»æwä©å=ÕAÕG×±äUÕ�ã1Û¦Ù�Õ�õZÕ	Û[å
Ý
ö�ßuå
×�äWÔ�ê¦Þ=ÙIç±äWØâáâðHé�Ô�ç�Þ=Ü	ê¦Û1ÕG×�Þ�ÕGÜ	äWÔ�Ù	Ø¹ÕGØâÛ¦ÔhóYÞ3ÕªÚkÞ=ÞºÔ�ÕªÚ�ÛHçuØâë¦Þ=Ü	Ù�Þ"Ù	Þ3ÕGÙ'ÛWæ{ãHäWÜ�ÝWÞ=Õ'à�Ü�ÛWÕGÛZåºÛWá¶Ùºñ 
/ì±Ü	Ù�Õ
Û¦àFÞºÔ�ØâÔ�ê�Ù	Þºå3ÕGØâÛ¦ÔHØâÙ�Õªð[àuØ¶å�ä©á¶áâð�Û¦Ü�ê�äWÔ�Ø �ºÞºçHäWÙ»ä�àYÞ=Ü	ØâÛ[ç�Øâå ó±ä©Õ	å
×�äWéuå=ÕGØâÛ¦Ô�Ø¶Ô+Úa×�Øâå
×ïÛ¦Ü�ç�ÞºÜ�Ù�ä©Ü	ÞaåºÛ¦áâá¶Þ=å=ÕGÞ=ç
ç�é�Ü�Ø¶Ô�êïäHå�ä©á¶áAàYÞ=Ü	ØâÛ[ç�ÕGÛ1æ³Û¦Ü	ã6ç�Þ=ãïäWÔuç�äWÔ�ç�Ù	é�à�àuáâð)Ù	å
×�Þ=ç�é�áâÞºÙ¬Õ	×±ä©Õ¬äWÜ	Þ�åºÜ	ÛWÙ	Ù	Þ=ç�ÕGÛHç�Þ=Õ	ÞºÜ	ã1Ø¶ÔuÞµÕ	×�Þ
é�Ô�Ø �ZéuÞ�Þ��té�Øâá¶Øâó�Ü	Øâé�ã à�Ü�Ø¶åºÞ øwå=Û¦Ü	Ü�ÞºÙ	àFÛ¦Ô�çuØ¶Ô�êíÕGÛüÕ	×�Þ�ãHäUß[Ø¶ãzéuã Þ3ß[Þºå=éuÕ
ä©ó�á¶Þ�ëWÛ¦á¶éuãHÞ�ú1ä©Õ1Úa×�Øâå
× äWá¶á
ÕGÜ	äWÔ�ÙGä©å=ÕGØâÛ¦Ô�ÙaÛZåºåºéuÜ	Ùºñ���×�ØâÙaØ¶Ù æ³Û¦áâá¶Û�ÚkÞ=çhó�ð)ä+Õ	ÜGäWçuØ¶Ô�ê�Ù	Þ=å=Õ	Ø¶Û¦Ô�å
×±äWÜ	äWå=Õ	ÞºÜ�Ø
�ºÞ=ç�ó�ðhå=Û¦Ô�ÕGØ¶Ôté�ÛWé�Ù·çuÛ¦é�ó�áâÞ
äWé�å3ÕGØ¶ÛWÔ�Ù�Ø¶Ô�Úa×�Øâå
× Þ�äWå
×íäWê¦Þ=Ô�Õ�å�äWÔ àFÛ¦Ù�Õ�ó�Øâç äWÔ�çíäWÙ�Ý�à�Ü	ØâåºÞ=Ùºñ"ÓªÔ\Õ	é�Ü	Ô Ù	éuå
× å=Û¦Ô�ÕGØ¶Ôté�ÛWé�ÙµäWé�å=Õ	Ø¶Û¦ÔuÙ
ãïä�ð"Ø¶Ô�ë¦Û¦á¹ë¦Þ'ä�Ù	àFÞºå=ØîäWá�åºä©ÕGÞ=ê¦Û¦Ü�ð+ÛWæYäWê¦Þ=ÔtÕ	Ù � Õ	×�Þ�ãïä©Ü	ÝWÞ3Õ»ãïäWÝ©ÞºÜ�Ù � Ù�é�Ü	Ü�Û¦ê�ä©Õ	Ø¶Ô�êIÕ	×�Þ'äWé�å3ÕGØ¶ÛWÔ�ÞºÞ=ÜpäWÔ�ç
ãïä©ÝZØâÔ�ê�à�é�ó�áâØ¶å+Þ=ØâÕG×uÞºÜ�ì±Ü	ã2ó�Ø¶ç äWÔ�ç äWÙ	Ý\àuÜ	Ø¶å=ÞºÙHøwéuÔ�ç�ÞºÜ�ÕG×uÞA�-�té�Û©ÕGÞ3ÿÀç�Ü	Ø¹ë¦Þ=Ô �$Ù�ðZÙ�ÕGÞ=ã�ú�Û¦Ü�ó�éuð�,©Ù�Þºáâá
Ø¶Ô�ÕGÞ=Ô�ÕGØ¶ÛWÔ�Ù ø³é�Ô�ç�Þ=Ü�ÕG×uÞ ��Û¦Ü�ç�ÞºÜ�ÿªç�Ü�ØâëWÞ��¬Ù�ðZÙ�ÕGÞ=ã�ú,äWÔ�ç+ä©Ô"Û¦Ü�ç�ÞºÜBóYÛZÛ¦Ý�Ø¶ÔµÚa×�Ø¶å
×"á¶Ø¶ã1ØâÕ�Û¦Ü	ç�Þ=Ü	Ù�äWÜ	Þ�Ù�ÕGÛWÜ	Þºç_ñ
��×�Þ�ÕGÜGä©ç�Ø¶Ô�ê�à�×�äWÙ	Þ�ÕGÞ=Ü	ã1Ø¶Ô±äUÕGÞºÙ ÚaØ¹ÕG×$ä+åºá¶ÛWÙ	Ø¶Ôuê1Ù�Þºå3ÕGØ¶ÛWÔ)ðZØ¶Þ=á¶ç�ØâÔ�êzÕG×uÞ�ì[ßuØâÔ�ê�÷±ØPñ Þ©ñpÕ	×�Þ�åºáâÛ¦Ù	ØâÔ�ê�à�Ü	ØâåºÞW÷
ÛWæþÕGÞ=Ô�Û¦óuÕ
ä©Ø¶Ô�Þ=ç+ótð�ÕG×�Þ Ú�ÞºØâê¦×�ÕGÞ=çïä�ë¦Þ=ÜGäWêWÞ�ÛWæ¿ÕGÜGä©Ô�ÙGäWå3ÕGØâÛ¦Ô+à�Ü	ØâåºÞ=Ù�ÛcëWÞºÜ�ÕG×uÞ�áîäWÙ�Õ�àYÞ=Ü	ØâÛ[ç+ÛWæ¿Õ	×�Þ ÕGÜ	äWç�Ø¶Ôuê
Ù	Þ=å=ÕGØâÛ¦Ô�ñ

�



H Ø¹ë¦ÞºÔ�Õ	×�ÞIÙ�Ø¶ê¦Ô�Ø¹ì±å�ä©ÔtÕkç�ØâèYÞºÜ�ÞºÔ�å=Þ�Ø¶Ô1ÕG×�Þ�äWÜ�å
×�ØâÕ	Þºå3ÕGé�Ü�ÞºÙ ÛWæ,Þ*ßuå
×�äWÔ�ê¦Þ=Ù'óFÞ=ÕªÚ�ÞºÞ=ÔhÕG×�ÞIÛWàYÞ=Ô�Ø¶Ô�êzäWÔ�ç
ÕGÜ	äWç�Ø¶Ôuê)àu×±äWÙ	Þ=Ùº÷,ÕG×�Þ=Ø¶Ü�åºÛ¦ã1à±äWÜ�Ø¶Ù�Û¦Ô ãHØâê¦×�Õ�Ü	Þ=ëWÞ�äWá»à�Ü�ÞºåºØâÛ¦é�ÙµäWáâóYÞ=ØâÕ�å=Ø¶Ü	å=é�ã1Ù�Õ
ä©ÔtÕ	ØîäWá�ØâÔuæ³Û¦Ü�ãïä©Õ	Ø¶Û¦Ô�Û¦Ô
ÕG×�Þ=Ø¶Ü�å=Û¦ãHà�äWÜGä©Õ	ØâëWÞ�à�Ü	Û¦àFÞºÜ�ÕGØâÞºÙºñ

õ[Û�÷�æ³Û¦Ü�Þ*ß�ä©ãHà�áâÞW÷ 
·ãHØâ×té�ç)äWÔ�ç$ò$ÞºÔuç�ÞºáâÙ	Û¦Ô � ] ���/. � ä©Ô�ç�õtÕGÛ¦áâá�äWÔ�ç�û ×±äWáâÞ=ð � ] ��� ��� å=Û¦ãHà�äWÜ	ÞIÕ	×�Þ
Û¦àFÞºÔ[ÿNÕGÛ©ÿÀÛ¦àYÞ=Ô�äWÔ�ç�å=á¶Û¦Ù�Þ3ÿNÕGÛ©ÿÀåºá¶ÛWÙ	Þ1ç±äWØ¶á¹ðíÙ	ÞºÜ�Ø¶Þ=ÙzÛ¦Ô ÕG×uÞ�����õuöô×�Øâê¦×�áâØ¶ê¦×�ÕGØâÔ�ê�×�Ø¶êW×�ÞºÜµë¦Û¦á¶ä©ÕGØâá¶ØâÕªð\äWÔ�ç
Ô�Þºê¦ä©ÕGØ¹ë¦ÞµäWéuÕ	Û[å=Û¦Ü	Ü�ÞºáîäUÕGØ¶ÛWÔ�ÛWæBÜ	Þ=Õ	é�Ü	ÔuÙ·ØâÔ�ÕG×�Þ�æ³Û¦Ü�ãHÞ=Üºñ

ö{ß[à±ä©Ô�ç�Ø¶ÔuêHÛ¦Ô�Ù�é�å
×�ä+á¶ØâÔ�ÞIÛWæ,ØâÔ �té�Ø¶Ü�ð¦÷�×�Þ=Ü	Þ�Ú�Þµå=Û¦ã1à±äWÜ	ÞIÕ	×�Þ�Û¦àFÞºÔ[ÿNÕGÛ©ÿÀÛ¦àYÞ=Ô�äWÔ�ç)åºáâÛ¦Ù	Þ*ÿÀÕGÛUÿªåºáâÛ¦Ù	Þ
ç±äWØâáâð1Ù	Þ=Ü	Ø¶Þ=Ùkæ³Û¦ÜW��ó�á¶é�Þ*ÿªå
×�Øâà�Ù��+Û�ëWÞºÜ ÕG×uÞIàYÞ=Ü	ØâÛ[ç ] , ] , ] ���/.�ÿ ] � , � , �����f� æ³ÛWÜ�ÕG×uÞµõZÕGÛZå
Ý�ö�ß[å
×±äWÔ�êWÞºÙaÛWæ
D�äWÜ�Ø¶Ù=÷o?¿Ü	äWÔ�Ý�æ³é�Ü�Õ�÷¿ò$ØâáîäWÔ_÷��·Þ3Ú��»Û¦Ü�ÝF÷±ò�äWç�Ü�Ø¶ç�÷ ��Û¦Ô�çuÛ¦Ô�÷ �,Û¦Ý�ð¦ÛïäWÔ�ç �BÛ¦Ü�Û¦Ô�ÕGÛ��=ñ

ÓªÔSà±äWÜ�ÕGØâåºé�á¶äWÜ+Û¦Ô�Þ$Ø¶Ù�Ø¶Ô�ÕGÞ=Ü	Þ=Ù�ÕGÞ=ç?Ø¶Ô.åºÛWãHà±ä©ÜGä©Õ	Øâë¦Þ=áâð äWÙ	Ù�ÞºÙ	Ù�Ø¶Ô�êüá¶Ø¶ÔuÞ�äWÜ+à�Ü�Þºç�Øâå=ÕGäWó�Ø¶áâØâÕªðFýaäWéuÕ	Û[å=Û¦Ü�ÿ
Ü	Þ=áîä©Õ	Ø¶Û¦ÔÖÛWæ�à�Ü	ØâåºÞ$Ü	Þ=Õ	é�Ü	ÔuÙºý�Ù	Ý©Þ=ÚaÔ�Þ=Ù	Ù$äWÔ�ç Ýté�Ü�ÕGÛ¦Ù�Ø¶ÙïØâÔSÕG×uÞ�ç�Ø¶Ù�ÕGÜ�Ø¶ó�éuÕ	Ø¶Û¦ÔÖÛWæ�Ü	Þ3ÕGé�Ü�Ô�ÙïÕ	×�Þºã1Ù	Þ=áâë¦Þ=Ùº÷¹ý
åºÜ�Û¦Ù	Ù�ÿªåºÛWÜ	Ü	Þ=áîä©Õ	Ø¶Û¦Ô�ëWÛ¦á¶éuãHÞ ,©Ü	Þ3ÕGé�Ü�Ô�Ùºý"
 � � FDÞ3è_Þ=å=Õ	Ù·ä©Ô�ç$å=Ü	Û¦Ù�Ù·å=Û¦Ü	Ü�Þºá¶ä©ÕGØâÛ¦Ô�Ü	Þ3ÕGé�Ü�Ô�Ù-,cë¦Û¦á¶ä©ÕGØâá¶ØâÕªð	�=ñ

��×�Þ�Þ=ëZØ¶ç�Þ=Ô�åºÞhÜ�Þ=ëWÞ�äWáâÙzÕG×±ä©ÕzÙ	Û¦ã1Þhà�Ü	ÛWàYÞ=Ü�ÕGØâÞºÙzçuÛ\Ô�ÛWÕ+ç�ØâÙ	å=Ü	Ø¶ã1Ø¶Ô�ä©ÕGÞ1óYÞ3ÕªÚkÞ=ÞºÔ.ÕG×�ÞïÕªÚ�ÛíãïäWÜ�ÝWÞ3Õ
Ü	Þ=ê¦Ø¶ã1ÞºÙ��


 1IØ¶å
Ý©Þ=ð�ÿ*?±é�áâá¶Þ=Ü�Õ	ÞºÙ�ÕGÙz×�Øâê¦×�áâØ¶ê¦×�Õ�ÕG×�ÞHà�Ü	Þ=Ù	Þ=Ô�åºÞhÛWæ�ä�é�Ô�Ø¹Õ"Ü�Û[ÛWÕ�Ø¶ÔüäWá¶ápà�Ü�Ø¶å=ÞïÙ	Þ=Ü	ØâÞºÙzä©Ô�ç�äWÔ�Ôté±ä©á
ë¦ÛWáîä©Õ	Ø¶á¶Ø¹ÕGØâÞºÙ���ÛWæBÜ	Þ=Õ	é�Ü	ÔuÙ¬äWÜ�Þ�Ô�Þ�äWÜ�áâðHÕG×�Þ�ÙGä©ãHÞ�äWå=Ü	Û¦Ù�Ù·ãHäWÜ�ÝWÞ=Õ	Ù'äWÔ�çhÕGÜ	äWç�Ø¶Ôuê1àu×±äWÙ	Þ=Ùºý


 ì±Ü�Ù�Õ�ÿÀÛ¦Ü	çuÞºÜ'äWéuÕ	Û[å=Û¦Ü	Ü�ÞºáîäUÕGØ¶ÛWÔ�Ø¶Ôhë¦ÛWá¶é�ã1ÞºÙaäWÜ�ÞµäWá¶áYÙ	Ø¶êWÔ�Øâì±åºäWÔ�ÕGá¹ð�àFÛ¦Ù	Ø¹ÕGØâëWÞ�äWÔ�çK�té�ØâÕ	Þ�×�Ø¶ê¦×_ý


 àFÛ¦Ù	Ø¹ÕGØâëWÞ�å=Ü	Û¦Ù�Ù�ÿÀåºÛ¦Ü�Ü	Þºá¶ä©ÕGØâÛ¦Ô�ë¦Û¦áâé�ãHÞ ,©Ü	Þ3ÕGé�Ü�Ô�Ù·äWÔ�ç�ëWÛ¦á¶é�ã1Þ ,cë¦Û¦á¶ä©ÕGØâá¶ØâÕªðïäWÜ�Þ�ê¦Þ=Ô�ÞºÜ	äWá,à�×�ÞºÔuÛ¦ãHÞ=Ô±ä
øwÞ3ë¦Þ=Ô�ØâæAÕ	×�Þ=ð)äWàuàYÞºäWÜ�Ù	Û¦ã1Þ=Úa×�ä©Õ'ãHÛ¦Ü�Þ�à�Ü	ÛWÔ�Û¦é�Ô�å=Þºç$Ø¶ÔhÕG×�Þ�å=á¶Û¦Ù�Þ3ÿÀÕ	Û©ÿªå=á¶Û¦Ù�ÞIÙ	Þ=Ü	ØâÞºÙ
ú*ý


 Ýté�Ü�Õ	Û¦Ù	ØâÙ�ØâÙ�ãzé�å
× ×�Øâê¦×�Þ=Ü�Õ	×±äWÔíÕG×±ä©Õ�äWÙ�Ù	ÛZåºØ¶ä©ÕGÞ=ç ÚaØâÕ	× H äWé�Ù�Ù	Ø¶äWÔüç�ØâÙ�Õ	Ü	Ø¶óuéuÕGØâÛ¦Ô�÷�Ü	Þ3ë¦ÞºäWá¶ØâÔ�ê)æwäUÕ
Õ
ä©Ø¶á¶ÙkØ¶ÔhÕG×�Þ�Ü�Þ=ÕGéuÜ	Ô)ç�Ø¶Ù�ÕGÜ	Øâó�éuÕ	Ø¶Û¦Ô�Û©æ{äWáâá�Ù	Þ=Ü	ØâÞºÙºñ


 Õ'Õ	×�Þ�ÙGäWã1Þ�ÕGØâãHÞ©÷[ÕªÚ�ÛHà�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù'Ù�Õ
äWÔuç$Û¦é[Õ'äWÙaÜ	ÞºêWØ¶ã1Þ3ÿªÜ�Þºá¶ä©ÕGÞ=ç øwÙ�ÞºÞ ?�Ø¶ê�ñ ] ä©Ô�ç ?�Ø¶ê�ñ � ú��


 Û¦à�àFÛ¦Ù�ØâÕGÞ�ä©éuÕGÛZåºÛ¦Ü�Ü	Þ=áîä©Õ	Ø¶Û¦Ô�à�ä©Õ	Õ	ÞºÜ	ÔuÙ"øþÚaØâÕ	×�Õ	×�Þ�Þ3ß[åºÞ=àuÕGØâÛ¦Ô)ÛWæ �,Û¦Ý�ð¦Û�õZÕGÛZå
Ýhö�ß[å
×±äWÔ�êWÞ�ú�Û[å=åºé�Ü=ñ
�IàYÞ=Ô[ÿÀÕ	Û©ÿªÛWàYÞ=Ô à�Ü�Ø¶å=ÞïÙ	Þ=Ü	ØâÞºÙµç�Ø¶Ù�à�áîä�ðíä$ÔuÞºê�ä©Õ	ØâëWÞ�äWéuÕ	Û[å=Û¦Ü	Ü�Þºá¶ä©ÕGØâÛ¦Ô�Úa×�Ø¶áâÞHå=á¶Û¦Ù�Þ3ÿNÕGÛ©ÿÀåºá¶ÛWÙ	Þ�Ù	Þ=Ü	Ø¶Þ=Ù
ÞºÔ�ÕGäWØ¶á�àFÛ¦Ù�ØâÕGØ¹ë¦Þ1øwäWáâÕ	×�Û¦é�ê¦×�Ô�Û©ÕaÙ�Õ
äUÕGØ¶Ù�ÕGØâå�äWáâáâð1Ù	Øâê¦Ô�Øâì�å�äWÔ�Õ*ú ä©éuÕGÛZåºÛ¦Ü�Ü	Þ=áîä©Õ	Ø¶Û¦Ô B�
	ú3ý

��� "�7?�4�87����8� ��7��������\.�$ �*�	_���7(�5
��8�P	$_��87�� �4"�F��4���X	�!>F�$ "��E%(��� ./� !#7�	�� W?�*WW��l�=�H���� \�l�=�^ DMO<\�l�=�H��7DM�K\�l�=(DMO s��
\�[:=��>"�� X-l�l�=GJ����EW<\�l�=:�5��0 Jh��s4\�[:=:�5!<����7?��$����\�����5������
\����	��4�9�M��	:%(@G�X)+���,%(�B���	_��E��$ � !#� �4��	�7�����7X���/�5�B	�"�7L./�87���	:0
	�!P	�F��4�87U_;�5����	��K[

� JL���9!#"�$�$ �����5$��:�4�,�+%���� FZ� 	�F:�(�5�����80B!#7�	�� ��":����	�7��L"�./	�� 7�����"��1�M�1[
� JL���,�+�,�+�
�8����"�7��80 ���?�����A�M�(�5��0���7�0 0:�-_��,�;��� 	�� %�	��
.�":���80 	���0���� $��B0��5���9�����
�8�� k�['lG[
Q"! � .�7�� 	�7�� =;	����L����	�"�$,0dbM"��M� �a`G.Z�8%'� �*�
	:0:�8�4� ./	��4� ���|_��L�5"���	:%'	�7�7���$,�;��� 	�� 	�����$ $:����0:�a`:�8�&0:"��?��	E�����L��	5C %���$ $��80wR����
��$ $

%8�5. �*�>�8% � T~g %'!M[ OX7�	:%(@SVYX-Z�ZL��] �5��0TW?���\.Z��$�$ vax y'{ [dVYX-Z�ZL��] [

0



CAC DAX MIB DJIA IBEX LSE TPX TSE 

−0.1

−0.05

0

0.05

0.1

0.15

open: 1st col.

close: 2nd col.

Autocorrelation of returns

Markets

co
rr

el
at

io
n 

co
ef

fic
ie

nt

confidence intervals

?�Ø¶êWé�Ü	Þ ] � ��×�Þ�äWéuÕ	Û[å=Û¦Ü	Ü�Þºá¶ä©ÕGØâÛ¦ÔïÛWæ,Ü�Þ=ÕGéuÜ	Ô�Ù�æ³Û¦Ü
Û¦àFÞºÔ[ÿNÕGÛ©ÿÀÛ¦àYÞ=Ô)äWÔ�ç�åºáâÛ¦Ù	Þ*ÿÀÕGÛUÿªåºáâÛ¦Ù	Þ�Ù�ÞºÜ�Ø¶ÞºÙ=ñ

CAC DAX MIB DJIA IBEX LSE TPX TSE 
0

20

40

60

80

100

120
ARCH test

markets

S
ta

tis
tic

s

1st bar: open

2nd bar: close

critical value 5%

?�Øâê¦é�Ü�Þ � �h�,ÞºÙ�ÕGØ¶Ôuê·æ³Û¦Üd
 � � F.Þ=èYÞºå3ÕGÙBæ³ÛWÜBÛ¦àFÞºÔZÿ
Õ	Û©ÿªÛ¦àFÞºÔ)äWÔuç$å=á¶Û¦Ù�Þ3ÿÀÕ	Û©ÿªå=á¶Û¦Ù�ÞIÜ	Þ3ÕGé�Ü�Ô�Ùºñ

��ä©ó�á¶Þ ] �»õtÕ
ä©Õ	Ø¶Ù�Õ	Ø¶å=Ù æ³Ü	Û¦ã õuö �'õ)ÛWæ��,õuö�ñ
���������
	�� 
�������	������ ��������������� ����� �"!��$#%��&'������	 �(	�	)��&+*��-,��.!/#0��*-&'����*1�2�43

� á¶ÛWÙ	Þ3ÿNÕGÛ©ÿÀÔ�Þ3ßZÕ�ÿªÛ¦àFÞºÔ ÿ � ñ 0 ] J .Zñ . � ñ ����J � � ñ � � �
�IàYÞ=Ô[ÿÀÕ	Û©ÿªå=á¶Û¦Ù�Þ � ñ � � �uñ � � ñ ��� � � ñ ]1J


 
 � � FDÞ3è_Þ=å=ÕGÙ=÷±Úa×�Ø¶áâÞµêWÞºÔ�Þ=ÜGäWáâáâð�àuÜ	ÞºÙ�ÞºÔ�Õ�ä©à�àYÞºäWÜ�ÕGÛ�óFÞ�ã1Û¦Ü	Þ�àuÜ	Û¦Ô�ÛWé�Ô�åºÞ=ç�ØâÔ$Û¦àFÞºÔuØ¶Ô�ê�à�Ü�Ø¶åºÞ=Ù
ø³ÚaØ¹ÕG×hÕG×uÞµÞ*ß[åºÞºà[ÕGØ¶ÛWÔ$ÛWæ,ÕG×uÞµÓÀÕGäWá¶Ø¶äWÔ�äWÔ�ç65¦äWà±ä©Ô�ÞºÙ�Þ"õtÕGÛZå
Ý�ö{ß[å
×±ä©Ô�ê¦ÞºÙGú3ñ


�å=Û¦ã1à�á¶Þ=ãHÞ=ÔtÕGäWÜ�ð?Þ3ß[ÞºÜ�åºØ¶Ù�Þ å=Û¦Ô�å=ÞºÜ	ÔuÙ$ÕG×uÞíØâãHà�äWå=Õ�ÛWæ�ç�Ø¹è_Þ=Ü	ÞºÔ�Õ)ãHäWÜ	Ý©Þ=ÕGÙ)à�×±ä©Ù	ÞºÙ�ÚaØâÕ	×�Ø¶Ô Õ	×�Þ
ÙGäWã1Þ ãïä©Ü	ÝWÞ3Õ�ñ ÓªÔ Û¦Ü	ç�Þ=ÜhÕGÛ�Ø¶Ô�ë¦Þ=Ù�Õ	Ø¶ê�ä©Õ	Þ\ÕG×�Þ à�×�Þ=Ô�Û¦ã1ÞºÔ�ÛWÔ Û¦Ô�Þ ×±ä©Ù�Õ	Û�åºÛ¦Ô�Ù�Ø¶ç�Þ=Ü�åºá¶ÛWÙ	Þ3ÿNÕGÛ©ÿÀÔ�Þ3ßZÕ�ÿ
Û¦àFÞºÔ�äWÔ�ç�ÛWàYÞ=Ô[ÿÀÕ	Û©ÿªå=á¶Û¦Ù�ÞHÜ�Þ=ÕGéuÜ	Ô�Ù=ñüõZÛ¦ãHÞHà�Ü	ÛWó�á¶Þ=ãHÙ"äWÜ	ØâÙ	ÞïÚaØ¹ÕG×üÕ	×�Þ�áîäUÕ	ÕGÞ=Ü"Ù�Õ
ä©Õ	Ø¶Ù�Õ	Ø¶å=Ù"óFÞºå�ä©é�Ù	Þ�Õ	×�Þ
ÕGÜ	äWç�Ø¶Ôuê¬Ù	Þ=å=Õ	Ø¶Û¦ÔzØâÙ�ÛWæþÕ	ÞºÔ+ä·åºÛ¦ã1à�á¶Þ*ß�ãHØ£ßµÛWæ � ÛWÜ	ç�Þ=Ü�óFÛ[Û¦Ý �Uà�Ü	Û©ÕGÛZåºÛ¦áâÙ�äWÔuç+ãïäWÜ�ÝWÞ3Õ{ãHäWÝWÞ=Ü�Ø¶Ô�Õ	ÞºÜ�ëWÞºÔ�ÕGØâÛ¦Ô
øwÙ�Û¦ãHÞ3ÕGØâãHÞ=Ù·ØâÔtÕ	ÞºÜ�Ü	é�àuÕ	Þºç�ó�ð$Ø¶Ô�ÕGÜ	äUÿªç�ä�ð�ó�ä©ÕGå
× äWéuå=ÕGØâÛ¦Ô�ÙGú�Úa×�Øâå
×\Ø¶Ù'Ø¶ã1àYÛWÙ	Ù	Øâó�á¶Þ�Õ	ÛïÙ	Þ=à±äWÜ	ä©ÕGÞzØâÔ$Õ	×�ÞºØâÜ
Þ=èYÞºå3ÕGÙºñ�ÓªÔíÛ¦Ü	çuÞºÜ�ÕGÛ�Û�ë¦Þ=Ü	åºÛWãHÞ+ÕG×uØ¶Ù�ç�Ü	ä�Úaó�äWå
Ý�ÚkÞ1×±ä�ë¦Þ�Ù�Ø¶Ô�ê¦áâÞºç Û¦éuÕµähÙ�Þºê¦ã1ÞºÔ�ÕµÛWæ�Ù�ÕGÛZå
ÝtÙµÕ	ÜGäWçuÞºç
Ø¶Ô)ä+à�é�Ü�Þ � Û¦Ü�ç�ÞºÜaóFÛ[Û¦Ý ��àuÜ	ÛWÕ	Û[å=Û¦á B=B �{ÕG×�Þ�õZÕ	Û[å
Ýhö�ß[å
×±äWÔuê¦Þ"ö�áâÞºå=Õ	Ü	Û¦ÔuØ¶å~�,ÜGäWç�ØâÔ�êHõ[ÞºÜ�ëZØ¶åºÞ=ÙzøPõuö �'õ�ú ÛWæ
ÕG×�Þ ��Û¦Ô�ç�ÛWÔhõZÕ	Û[å
Ý�ö�ß[å
×±äWÔ�êWÞ�øG�,õuö»ú�ÛWæ_Úa×�Øâå
×ïÚ�Þ·×±ä�ëWÞIäWÔ±ä©áâðN�ºÞ=çïç±äWØâáâð+ç�ä©Õ
ä�æ³Û¦Ü � � Þ��té�ØâÕ	Ø¶Þ=Ù�ØâÔ1Õ	×�Þ
ÕGØâãHÞ¬ÚaØâÔ�ç�Û�Ú ] , ] , ] ���/.�ÕGÛ ] � , � , ����� � ñ

��×�Þ"Ù�Õ
ä©Õ	Ø¶Ù�Õ	Ø¶å=Ù'Ù�é�ã1ãïäWÜ�Ø
�=Þºç)Ø¶Ô�Õ
äWó�áâÞ � äWÜ�Þ�Ù�é��1åºØâÞºÔ�Õ¬Õ	ÛH×�Øâê¦×�áâØ¶ê¦×�Õ�ÕG×uÞ�ç�Ø¹è_Þ=Ü	Þ=Ô�åºÞµóYÞ3ÕªÚkÞ=ÞºÔ�Õ	×�Þ
ÕªÚkÛ1à�×±ä©Ù	ÞºÙ=ñ

�·ÛWÕ	ÞhØ¶Ô à±ä©Ü�ÕGØâåºé�á¶äWÜ�Õ	×±ä©ÕzÕ	×�Þ�Ù�ÝWÞ=ÚaÔuÞºÙ	ÙHÛWæ'Ü	Þ3ÕGé�Ü�Ô�Ù+Ø¶Ù�Ù	Ø¶êWÔ�Øâì±åºäWÔ�ÕGá¹ðüÔ�Þ=ê�ä©Õ	Øâë¦ÞHæ³Û¦Ü"ÕG×uÞ�Û¦àFÞºÔ�ØâÔ�ê
Q Q JL���5�+!#	�$�$ 	;)��?����� "���"��5$ F��5��%(���5"�%'����	�� 	�.Z��������

�����A0��5��$��B�4�1% ��� 	��K[

�



à�×±äWÙ�ÞW÷±Úa×�Þ=Ü	Þ�ä©Ù·Ø¹Õ�Ø¶Ù�Ô�Û©Õ·àuÜ	ÞºÙ�ÞºÔ�Õ·Ø¶Ô�Û¦àFÞºÔ[ÿNÕGÛ©ÿÀåºá¶ÛWÙ	ÞIÜ�Þ=ÕGéuÜ	Ô�Ù=ñ
ûüÞzçuÛ�Ô�ÛWÕ¬×±ä�ë¦Þ�äWÔ�ð$Ü	Þ�ä©çuð)Ø¶Ô�ÕGÞ=Ü	à�Ü�Þ=Õ
äUÕGØ¶ÛWÔ�ÛWæ{Õ	×�ÞºÙ�Þ+à�×�ÞºÔuÛ¦ãHÞ=Ô±äuñ ?¿ÛWÜ·ÕG×uÞ�ÕGØâãHÞµóFÞºØ¶Ôuê�÷YáâÞ=Õ¬é�Ù

>�é�Ù�Õ�å=Û¦Ô�Ù�Ø¶ç�Þ=ÜzÕG×�Þ=ã äWÙ�äWçuç�Ø¶Ô�ê$ÕGÛ\ÕG×�Þhå=Ø¶Ü�åºé�ã1Ù�ÕGäWÔ�ÕGØîä©á�Þ3ë[Øâç�ÞºÔuåºÞ�Û¦Ô ÕG×uÞhØ¶ã1à±äWå=Õ"ÛWæaÕG×�Þ�æ³ÛWÜ	ã1ÙzÛWæ
ãïä©Ü	ÝWÞ3Õ'Û¦Ü	ê�ä©Ô�Ø
�ºä©ÕGØâÛ¦Ô�é�àFÛ¦Ô�ãïä©Ü	ÝWÞ3Õ'çuðZÔ±äWã1Ø¶åºÙ=ñ

� á¶Þ�ä©Ü	áâð�Û¦Ô�ÞïÛ©ækÕG×uÞïà±äWÜ	äWã1Û¦é�Ô�Õµç�Ø �1åºéuáâÕGØâÞºÙ�Ø¶Ôíç�ØâÙ	ÞºÔ�ÕGäWÔ�ê¦áâØ¶Ô�ê�Ù	éuå
×�ä)Ü�ÞºáîäUÕGØ¶ÛWÔ�Ù	×�Øâà Ü	ÞºÙ�ÕzØâÔíÕ	×�Þ
Ø¶ã1àYÛWÙ	Ù	Øâó�Ø¶áâØâÕªðhÛ©ækãHäWÝtØ¶Ô�êhÜ�Þ�äWáBÚkÛ¦Ü�á¶ç�÷�×uØ¶Ù�Õ	Û¦Ü	Øâå�äWáP÷_Þ*ßuàFÞºÜ�Ø¶ã1ÞºÔ�ÕGÙ�å
×�äWÔ�ê¦ØâÔ�ê�ãïäWÜ�ÝWÞ3Õ�Ø¶Ô�Ù�ÕGØâÕ	éuÕGØâÛ¦Ô�Ù¬äWÔ�ç
á¶Þºä�ëZØâÔ�ê+ÕG×�Þ�Ü	Þ=Ù�Õ'åºÛWÔ�Ù�ÕGäWÔ�Õ�ñ

F·Û�ÚkÞ3ë¦Þ=Üº÷AÛ¦Ô�ÞµÚ ä�ð$ÛWæpà±äWÜ�ÕGØîä©á¶áâð�ÛcëWÞºÜ�åºÛ¦ã1Ø¶Ô�êHÙ	é�å
×íäWÔ�Û¦ó�Ù�ÕGäWåºáâÞ"ØâÙ·ëZØîä1áîäWóFÛ¦ÜGäUÕGÛ¦Ü�ð�Þ3ß[àYÞ=Ü	ØâãHÞ=ÔtÕ	Ù
ø³æ³Û¦Ü1Ø¶Ô �±é�ÞºÔ�Õ	ØîäWá�ç�ØâÙ	å=é�Ù	Ù�Ø¶Û¦Ô�ÙHÛWæIÕ	×�Þ$Ü�Û¦á¶Þ)ÛWæ¬ãïäWÜ�ÝWÞ3ÕïÙ�Þ=Õ�ÿÀé�à�Ù�ØâÔÖÞ*ß[àYÞ=Ü	Ø¶ã1ÞºÔ�ÕGäWáaÞºåºÛWÔ�Û¦ã1Ø¶åºÙ=÷ å=æ�ñ õFñ
õ[é�Ô�çuÞºÜ � ] ���/0 � ÷��zñ¿õZãHØ¹ÕG× � ] ��� � � äWÔ�ç DpáâÛWÕ	Õ'ä©Ô�ç$õ[é�Ô�ç�Þ=Ü � ] ����� � äWã1Û¦Ô�ê+ÛWÕ	×�ÞºÜ�Ù
ú*ñ


¬Ô�ÛWÕ	×�ÞºÜ�åºÛ¦ã1à�á¶Þ=ãHÞ=Ô�Õ
äWÜ�ðµÚkä�ðzØâÙBÕG×uÜ	Û¦é�êW×"ÕG×�Þ ��ÕG×�ÛWé�ê¦×�Õ�Þ3ß[àFÞºÜ�Ø¶ã1ÞºÔ�ÕGÙ-�IÞºÔ�Õ
ä©Ø¶á¶Þ=çzØ¶Ô�ÕG×�Þ å=Û¦ã1à±äWÜ�ÿ
Ø¶Ù�Û¦ÔïóFÞ=ÕªÚ�ÞºÞ=Ô)å=Û¦ã1à�éuÕGÞ=Ü�ÿÀÙ	Ø¶ã"é�áîä©Õ	Þºç �	äWÜ�ÕGØâì�åºØîä©á±ãïäWÜ�ÝWÞ3ÕGÙ��u÷[ç�Ø¹ë¦Þ=Ü	Ù	Þ¬ótðHåºÛWÔ�Ù�Õ	Ü	é�å3ÕGØ¶ÛWÔïØ¶Ô1ÕG×�Þ=Ø¶Ü�ãïäWÜ�ÝWÞ3Õ
Ù	Þ3Õ�ÿªéuà�Ùºñ ��×�Ø¶Ù�ØâÙ Úa×±ä©ÕaÚ�Þ�Ù�×±äWá¶á_ç�ÛHÔuÞ3ßZÕ�ñ

� ��Ò�� ��Í ��Ë�Ì * �zÍ�� �¬Ì �zÍpÑ�(\Ò3Ì ��Ñ�Ì�Ð\Í ��!'�"Ë\Ï (��¬Ì �IÍpÎ	� ��Ë��IÎ1Ð"!�
&� #

(��
�)ÒºÎ1Ð\Í !�� �"Ë ��� ��Ë�Ì�
�� ! ��Ï * Î�Ï����

��×�ÞïÙ�à�Ø¶Ü�ØâÕµÛWæ Õ	×�Þïã1ÛZç�Þºá{Úa×�Øâå
×üæ³Û¦áâá¶Û�ÚaÙ�Ø¶Ù�ÕGÛ�ä)áîäWÜ�ê¦Þ�Þ3ßZÕGÞ=Ô�Õ�äWÝtØ¶ÔíÕG×±ä©Õ�Ø¶ÔuÙ	à�ØâÜ	Ø¶Ôuê$ä©á¶Ü	ÞºäWçuð Þ*ßuØâÙ�Õ�ÿ
Ø¶Ô�ê�å=Û¦ãHàuéuÕGÞ=Ü�ÿªÙ�Ø¶ãzéuáîä©Õ	Þºç �	äWÜ�ÕGØ¹ì±åºØ¶äWá,ì�Ô±äWÔ�å=ØîäWá�ãHäWÜ	Ý©Þ=Õ	Ù���÷AÙ	éuå
× äWÙ�ÕG×uÛ¦Ù	Þ�ó�ð�
¬Ü�ÕG×té�Ü<!���,/.�ñ � ] ���3. � ÷

kÞºá¹ÕGÜ	ä©Õ	Õ	ØpäWÔ�çüò�äWÜ	ê¦äWÜ	Ø¹Õ
ä � ] ��� � � ÷>�AÞ�
 äWÜ�Û¦Ô � �����P]7� ÷>��é[ß äWÔ�ç ò�äWÜ�å
×�ÞºÙ�Ø � ] ����� � äWÔ�ç�ò$äWÜ	Þ=Ô�ê¦Û$äWÔ�ç
�BÛWÜ	ç%>�ãHäWÔ � ] ����� � ø³Ù	Þ=Þ�Õ	×�Þ�Ü	Þ3ë[ØâÞ=Ú/ØâÔ ��Þ�
 äWÜ�Û¦Ô � ��������� ú3ñ

��ó�ëZØ¶ÛWé�Ù�åºÛWãHã1Û¦Ô?àFÛ¦Ø¶Ô�Õ	ÙïÛWæ�ç�Þ=à±äWÜ�ÕGé�Ü�Þ äWÜ	Þ ø�ù¹ú1Õ	×�Þ\äWå
ÝtÔ�Û�Úaá¶Þ=ç�ê¦ã1ÞºÔ�ÕhÛWæ�Õ	×�Þ�á¶ØâãHØ¹Õ
ä©Õ	Ø¶Û¦ÔuÙzÛWæ
ãHÛZç�Þ=á¶Ù�ÛWæ�ãïä©Ü	ÝWÞ3ÕµçuðZÔ±äWã1Ø¶åºÙ�å=ÞºÔ�ÕGÞ=Ü	Þ=ç é�àFÛ¦ÔíÕ	×�Þ�óYÞ=×±ä�ëZØ¶Û¦é�Ü�ÛWækähã"ðtÕG×�Øâå�äWá�Ü�Þºà�Ü�ÞºÙ�ÞºÔ�Õ
ä©Õ	ØâëWÞïäWêWÞºÔ�Õ
ÞºÔ�çuÛcÚ�Þºç ÚaØâÕ	× é�Ôtó�ØîäWÙ�Þºç æ³Û¦Ü�Ú äWÜ�ç[ÿªáâÛ[ÛWÝZØâÔ�êüÞ*ß[àYÞ=å=Õ
äUÕGØ¶ÛWÔ�Ù�äWÔ�ç�÷'åºÛWÔtëWÞºÜ�Ù	Þºá¹ð¦÷�ø�ùþù¹ú1ÕG×uÞ\å
×±äWá¶áâÞºÔ�êWÞ�ÛWæ
æ³Û¦é�Ô�çuØ¶Ô�ê+ÕG×uÞ�Õ	×�ÞºÛWÜ�ðhØâÔtÕ	Û1äWÔ�Þ3ß[à�á¶ØâåºØ¹ÕaäWåºå=Û¦é�Ô�Õ·ÛWæ�×uÞ=ÕGÞ=Ü	Û¦êWÞºÔ�Þ=Û¦é�Ù'Ø¶Ô�ÕGÞ=ÜGäWå3ÕGØâëWÞµäWê¦ÞºÔ�Õ	Ùºñ

û ØâÕG×uØ¶Ô Ù�é�å
×Sä�å=Û¦ã1ãHÛ¦ÔüàYÞ=Ü	Ù	àFÞºå3ÕGØ¹ë¦ÞW÷»×�Û�Ú�Þ=ë¦Þ=Üº÷�ç�ØâèYÞºÜ�ÞºÔ�ÕGá¹ð æwäWã1Ø¶áâØ¶Þ=ÙµÛ©æ·ã1ÛZç�ÞºáâÙ"Ù	Øâê¦Ô�Ø¹ì±å�äWÔ�Õ	áâð
ç�ØâèYÞºÜ�ØâÔhÕG×�Þ�Úkä�ðZÙaÕG×�Þ3ðhã1Û[ç�Þ=á�óFÛWÕG×hÕG×uÞ�ä©ê¦ÞºÔ�ÕGÙaóFÞº×±ä�ëZØ¶ÛWé�ÜGäWá�Ü�ÞºàFÞºÜ�ÕGÛ¦ØâÜ	ÞºÙaä©Ô�ç)Õ	×�Þ�ãHÞ=å
×±äWÔ�ØâÙ	ã1Ù�ÛWæ
Ø¶Ô�ÕGÞ=ÜGäWå3ÕGØâÛ¦Ô�ñ

� Û¦Ô�åºÞ=Ü	Ô�ØâÔ�ê�ÕG×�Þaæ³Û¦Ü	ã1ÞºÜ=÷¦Û¦Ô�Þa×±ä©à�àYÞ=Ô�ÙpÕGÛ�ì±Ô�çHä�Úa×uÛ¦á¶ÞaÜGä©Ô�ê¦ÞaÛWæYãHÛZç�ÞºáâØ¶Ô�ê¬åºÛ¦ã1ãHØ¹ÕGã1ÞºÔ�ÕGÙ�ê¦Û¦Ø¶Ôuê
æ³Ü	Û¦ã8Ü�Þºá¶ä©ÕGØ¹ë¦Þºá¹ðhÜ	ÞºäWá¶ØâÙ�Õ	Ø¶å�Ù�ÕªðZáâØ
��äUÕGØ¶ÛWÔ�Ù·Û©æ�ÕG×uÞ�ÕGÜ	äWç�ØâÔ�êHÜ�é�á¶Þ=Ù·Û©æpäWå=Õ	é±äWáAà�Ü	äWå=Õ	ØâÕGØâÛ¦Ô�Þ=Ü	Ù·äWá¶á�Õ	×�ÞµÚkä�ð$Õ	Û
�-�ºÞ=Ü	Û1Ø¶Ô�ÕGÞ=á¶áâØ¶ê¦Þ=Ô�åºÞ��+äWê¦Þ=ÔtÕ	Ù >�éuÙ�Õ'Ù	é�ó >�Þºå=Õ'ÕGÛ�ó�éuç�ê¦Þ=Õ'å=Û¦Ô�Ù�Õ	ÜGäWØâÔ�ÕGÙ�B G�ñ
Q } � �5$��
��7�vaxhy${ [ g X-Z�Z���m?�,�����1�57���7L��	:p�7(�M�*�a`G��7����
� )+����$ � � 	:0:���5��0w�G"���0:��7Eg5X�Z�Z�\�mL�57�� 	5! %'	�"�7����A�57(%(�����M��.Z�8��	5!

�����A�4�1%'	���0B	�����[ ^2	�7���	$_���71=����2�6!#�8) �
	:0:�8$�����
��8���(�+�57��U��$ $�	;)?�80B��	
����0�	�
��8��	�"/�4$��B0:�Y�Z�87��8�����,�;���U����7�	�"�
��2��0��5.:���Y_��
$��8��7�������
�$&%'!M[ ��7����G"�7+���*�5$ [hg5X-Z�Z���m�����0 Q "�` ����0 ^T�57(%(���8���og5X�Z�Z�Z�m [

.



�'Þ=ê�äWÜ	çuØ¶Ô�ê�Õ	ÜGäWç�ØâÔ�ê\à�Ü�ÛWÕGÛZåºÛ¦áâÙzÛ¦Ô�Þhì±Ôuç�Ù+ÕªÚkÛíó±äWÙ�Ø¶åhã1Û[ç�Þ=á¶ØâÔ�ê�Ù�Õªð[áâÞºÙHäWÔ�ç�ë©äWÜ	Ø¶ä©ÕGØâÛ¦Ô�ÙµÕG×�Þ=Ü	ÞºÛ©æ�ñ

&ì±Ü	Ù�Õ"Û¦ÔuÞHå=Û¦ãHàuÜ	ÞºÙ�Ù	Þ=Ù"åºÛWá¶á¶Þ=å=Õ	Øâë¦Þ+ØâÔ�ÕGÞºÜ	äWå=Õ	Ø¶Û¦ÔuÙµØâÔ�ÕGÛ@��áîä�ÚO��ê¦Û�ë¦Þ=Ü	Ô�ØâÔ�ê�à�Ü�Ø¶å=Þ1Ü�ÞºÙ�àYÛ¦ÔuÙ	ÞºÙµÕGÛ)Þ3ß[åºÞ=Ù	Ù
ç�ÞºãHäWÔ�çuÙ�øwå3æ�ñ ?¿äWÜ	ã1ÞºÜ � �����f� � ú3ñ � Û¦Ô�ë¦Þ=Ü	Ù	Þ=áâð�ä�Ù	Þ=åºÛ¦ÔuçïæwäWã1Ø¶áâð"ÛWæ�ã1Û[çuÞºá¶Ù»ä©Õ�ÕGÞ=ãHàuÕ»ÕGÛ�ãHÛZç�Þ=áFÞ*ß[à�á¶ØâåºØâÕ
ÕGÜ	äWç�Ø¶Ôuê)ã1Þºå
×�äWÔ�Ø¶Ù�ãHÙ=ñ �aÞºãHäWÜ�Ý©ä©ó�áâðW÷,×uÛcÚ�Þ=ëWÞºÜ=÷{Þ=ëWÞºÔ Õ	×�Û¦Ù�ÞHã1Û[çuÞºá¶ÙIÕGäWÝtØ¶Ô�ê�ÕG×uØ¶Ù�áîä©Õ�ÕGÞ=Ü�Ü	Û¦éuÕ	Þ�×±ä�ë¦Þ
×±äWÜ�ç�áâð$äWç�çuÜ	ÞºÙ�Ù	Þ=ç äHÙ�ðZÙ�Õ	ÞºãHä©ÕGØâåzåºÛ¦ã1à±äWÜ�Ø¶Ù�Û¦Ô�ÛWæ�Õ	×�Þzà�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù¬ÛWæpç�Ø¹è_Þ=Ü	Þ=ÔtÕIãHÞ=å
×±äWÔ�ØâÙ	ã1Ùºñ ��×uØ¶ÙIØâÙ
ÕG×�Þ�ÕGäWÙ	Ý�Û©æBÕ	×�Þ�à�Ü	Þ=Ù	ÞºÔ�Õ·ÚkÛ¦Ü�Ý¿ñ

��éuÜ�ãHÛZç�Þºáuç�ÞºÙ�åºÜ	ØâóYÞaä�àFÛ¦à�é�á¶ä©ÕGØâÛ¦ÔzÛWæ�� ×�Þ3ÕGÞºÜ�Û¦ê¦Þ=Ô�ÞºÛ¦éuÙkäWêWÞºÔ�ÕGÙ»äWå3ÕGØ¶Ôuê�äWÙ�Ù	àFÞºå=é�áîä©Õ	ØâëWÞ�Ø¶Ô�ë¦Þ=Ù�ÕGÛWÜ	Ù
äWÔ�ç�à±ä©Ü�ÕGØâåºØâà±ä©ÕGØâÔ�ê�Ø¶ÔüÕ	×�Þ�ç�ØâÙ	å=Ü	Þ=Õ	Þ3ÿNÕGØ¶ã1Þ�ÕGÜGä©ç�Ø¶Ô�ê�ÛWæ�ÕªÚkÛ ä©Ù	Ù	Þ3ÕGÙ���ä�Ü�Ø¶Ù	ÝtáâÞºÙ	Ù"óYÛ¦Ôuç��2ÕG×±äUÕzà±ä�ðZÙ�ä
åºÛ¦ÔuÙ�Õ
ä©ÔtÕ¬Ø¶Ô�ÕGÞ=Ü	Þ=Ù�Õ·ÜGä©Õ	Þ��1ä©Õ'ÞºäWå
×�ÕGØâãHÞ�Ù�ÕGÞ=à�ÙIäWÔuç�ä�Ü	Ø¶Ù�Ý�ð)äWÙ	Ù�Þ=Õ��Dà±ä�ðZØ¶Ô�êHäHå=Û¦Ô�Ù�Õ
äWÔ�Õ·ç�ØâëZØ¶çuÞºÔ�ç	�¿ñ
��×�Þ¬ë©äWáâé�Þ·Û©æ
�µäWÔ�ç��+äWÜ�Þ·å=Û¦ã1ãHÛ¦ÔHÝtÔ�Û�Úaá¶Þºçuê¦ÞIäWÔuçïÕG×�Þ·à�Ü	ØâåºÞ'ÛWæ�Õ	×�ÞIäWÙ�Ù	Þ3Õ�� ØâÔ1Õ	ÞºÜ	ã ÛWæ
�DØ¶Ùpìuß[Þºç
ó�ðhÕG×�Þ�ãHäWÜ	Ý©Þ=Õ�ñ

��Ô.ÕG×�Þ$óYÞ=×±ä�ëZØ¶Û¦é�Ü	äWá�Ù	Øâç�Þ�ÚkÞ$Ù�ÕGØâå
Ý ÕGÛüä ÜGäUÕG×�Þ=ÜHÙ�Ø¶ã1à�á¶ÞhÞ=åºÛ¦áâÛ¦êWð�ÛWæ�äWê¦ÞºÔ�Õ	Ùº÷d>�é�Ù�Õïå=Û¦ã1à�Ü	ØâÙ	Ø¶Ôuê
��Ô�Û¦ØâÙ�ð.æ³é�Ô�ç±ä©ãHÞ=ÔtÕGäWá¶ØâÙ�Õ	Ù���äWÔuç?ÕGÜ	Þ=Ô�ç æ³Û¦á¶áâÛ�ÚaØ¶Ô�êíå
×±äWÜ�ÕGØ¶Ù�ÕGÙ=ñôÓªÔ?Õ	×±ä©Õ�÷'Û¦é�Ü�äWê¦ÞºÔ�Õ	Ù � é�Ô�á¶ØâÝWÞ �-�ºÞ=Ü	Û
Ø¶Ô�ÕGÞ=á¶áâØ¶ê¦Þ=Ô�åºÞaÛ¦Ô�Þ=Ù�� � ç�Ûz×±ä�ëWÞIÙ	Û¦ã1Þ'Ü	Þ�ä©å=ÕGØâÛ¦Ô�ä©á¶ê¦Û¦Ü�ØâÕ	×�ã ÕGÛµÕG×�Þ·çuðZÔ±äWã1Ø¶å=Ù�ÛWæ�Õ	×�Þ¬Þ=Ô�ë[ØâÜ	Û¦ÔuãHÞ=ÔtÕº÷[óuéuÕ
� äWá¶ØâÝWÞIÕG×uÞºã � äWÜ	Þ�àuÜ	Þ=ëWÞºÔ�ÕGÞ=ç�æ³Ü	ÛWã8äWç±äWà[ÕGØâëWÞºá¹ð�Ü	Þ3ì±Ô�ØâÔ�ê+ÕG×�Þ=Ø¶Ü�é�Ô�çuÞºÜ	Ù�Õ
äWÔuç�Ø¶Ô�ê1ÛWæ,ÕG×�Þ�ãHäWÜ	Ý©Þ=Õºñ

� Û¦Ô�åºÞ=Ü	Ô�ØâÔ�ê1ãïäWÜ�ÝWÞ3Õ¬ä©Ü	å
×�Ø¹ÕGÞºå3ÕGé�Ü�ÞºÙ=÷¿Ú�Þ�åºÛ¦ã1à±äWÜ�ÞIÕG×�Ü�ÞºÞµØ¶Ô�Ù�ÕGØ¹ÕGéuÕ	Ø¶Û¦Ô±ä©áYÙ�Þ=Õ�ÿÀé�à�Ù=÷FÔ�äWãHÞ=áâðW÷


 
�� &+*-��&+���-&+	 &+�
� ������	?ØâÔíÚa×�Øâå
×�äWáâápäWê¦ÞºÔ�Õ	ÙµÕ	ÜGäWÔ�Ù�æ³ÞºÜµÕG×�Þ=Ø¶Ü�Úa×�Û¦áâÞHç�Þ=ãïä©Ô�çüå=é�Ü�ëWÞºÙ"Õ	Û)Õ	×�Þ
äWé�å3ÕGØâÛ¦Ô�ÞºÞ=Ü ÕG×±äUÕ·ãHä©Õ	å
×�ÞºÙ�ÕG×uÞºã ØâÔ)ÛWÜ	ç�Þ=ÜaÕ	Û�åºá¶ÞºäWÜ ÕG×uÞµãHäWÜ�ÝWÞ=Õºñ


 
 ��&'����� &+�
� ������	.Ø¶Ô�Úa×�Øâå
× Þ�äWå
× äWê¦Þ=ÔtÕ	Ù�å�äWÔ Ù�Ø¶ãzé�á¹Õ
äWÔuÞºÛ¦é�Ù�áâð)àFÛ¦Ù�Õ�ä�óuéuð\Û¦Ü�ä�Ù�Þºáâá�Û¦Ü�ç�ÞºÜ=ñ
1IÞºãHäWÔ�ç äWÔ�çíÙ	éuà�à�áâð Ù�å
×�Þºçué�á¶Þ=ÙzäWÜ�Þ1Õ	×�ÞºÔ ç�ÞºÜ�Øâë¦Þ=ç äWÔuçüåºÜ�Û¦Ù	Ù�Þºç ØâÔ Û¦Ü	ç�Þ=ÜµÕ	Û$çuÞ=ÕGÞ=Ü	ã1Ø¶Ô�Þ+Õ	×�Þ
Þ��té�Øâá¶Øâó�Ü	Øâé�ã à�Ü	ØâåºÞµä©Õ�Úa×�Øâå
×�äWáâá�äWê¦Þ=Ô�ÕGÙaÞ3ß[å
×±äWÔuê¦ÞWñ


 
¬Ô ���
!���� � �)����ØâÔ"Úa×�Ø¶å
×�ä©ê¦ÞºÔ�ÕGÙ�å�äWÔ+àFÛ¦Ù�Õ{óYÛWÕ	×zãHäWÜ	Ý©Þ=ÕpäWÔuç+á¶Ø¶ã1ØâÕAÛWÜ	ç�Þ=Ü	Ù�Õ	×±ä©ÕpäWÜ�ÞkãHä©ÕGå
×uÞºç
æ³Û¦áâá¶Û�ÚaØ¶Ô�êzä�àuÜ	Ø¶å=Þ�à�Ü	ØâÛ¦Ü	Ø¹Õªð¦ñ

����� ������� �"!$#%�'&(��)+*,�
-/.0&1!$�"*3254�687�!$)"&9)�:
);-�<

ÓªÔ Þ�ä©å
×�Ü	Û¦é�Ôuç ÛWæ Õ	×�Þ=� &+*-�
& ����& 	 &+�
� ���-��	 ÞºäWå
×�äWê¦Þ=Ô�Õ?>A@ � ]CB � � Ø¶ÙµÙ	éuà�àYÛWÙ	Þºç�Õ	Û�à�Ü�ÛcëZØâç�ÞHÕ	×�Þ
äWé�å3ÕGØ¶ÛWÔ�ÞºÞ=ÜpÚaØ¹ÕG×�ØâÕ	Ù�åºÛ¦ã1à�áâÞ=ÕGÞ�àFÞºÜ�Ù	Û¦Ô�äWá±ç�ÞºãHäWÔ�ç�å=é�Ü�ëWÞED?�GFIH J�øLKFú*÷�ØNñ ÞWñ�Õ	×�Þ'äWãHÛWé�Ô�ÕpÛWæYÕ	×�Þ'äWÙ	Ù�Þ=Õ;D?�
ÕG×±äUÕ¬Ø¹ÕaØ¶ÙaÚaØ¶á¶áâØ¶Ô�ê�ÕGÛïóuéuð øMD?�ON � ú Û¦Ü'Ù	Þ=á¶á»øPDQ�RN � úkæ³Û¦Ü·ÞºäWå
×�àFÛ¦Ù�Ù	Ø¶óuá¶Þ�à�Ü	ØâåºÞ�K�ñr��×�Þ"äWé�å3ÕGØ¶ÛWÔ�ÞºÞ=Ü
ÕG×�Þ=Ôüå=Û¦ãHàuéuÕGÞ�ÕG×�ÞHäWê¦êWÜ	Þºê¦ä©ÕGÞ�Þ3ß[å=ÞºÙ	Ù"ç�ÞºãHäWÔ�çSD?�GJ�øLK¿ú�TVU F DQ�+FWH J�øXKFúµä©Ô�çíì[ßuÞ=Ù�Õ	×�Þïä©Ù	Ù	Þ3Õzà�Ü�Ø¶å=Þ
K9Jkä©ÕIÕG×uÞ�ë©äWáâé�ÞzÕG×�ä©Õ�åºáâÞ�äWÜ�ÙIÕG×�Þ�ãHäWÜ	Ý©Þ=Õ��3DQ�+J�øLK9J³ú�T � ñ �·Û©ÕGØ¶å=Þ"ÕG×�ä©Õ�÷�ØâÔíêWÞºÔ�Þ=ÜGäWáP÷�ÕG×�Þ+ØâÔ�ç�ØâëZØâç�é±äWá
ç�ÞºãHäWÔ�ç+æ³é�Ôuå=ÕGØâÛ¦Ô�ÙpäWÜ�ÞkÕGØâãHÞkç�ÞºàFÞºÔ�çuÞºÔ�Õ�äWÙpäWê¦Þ=ÔtÕ	ÙpÜ	Þ�ä©å=Õ�ÕGÛ�å
×�äWÔ�ê¦ØâÔ�ê�ãïäWÜ�ÝWÞ3ÕpåºÛ¦Ô�çuØâÕGØâÛ¦Ô�Ù=ñ F'ÛcÚ�Þ=ëWÞºÜ
äWÙ¬áâÛ¦Ô�êïäWÙ¬àFÞºÜ�Ù	Û¦Ô±ä©áBç�Þ=ãïä©Ô�ç�åºéuÜ�ë¦Þ=Ù�äWÜ	Þ�Ú�Þºá¶á£ÿªóFÞº×±ä�ëZØ¶Ôuêïç�Þ=åºÜ	ÞºäWÙ	ØâÔ�êïæ³é�Ôuå=ÕGØâÛ¦Ô�Ù=÷YÕG×uÞ"Þ3ß[ØâÙ�ÕGÞ=Ô�åºÞzäWÔ�ç
é�Ô�Ø �ZéuÞºÔ�Þ=Ù	Ù¬Û©æYK9JBØ¶Ù�êWé±äWÜGä©ÔtÕ	ÞºÞ=ç�ñ

�



M

Qnty

PriceP’P DS

S’

S’’D’

?�Ø¶êWé�Ü	Þ J �j
·ÔïÞ*ß�ä©ãHà�áâÞ·Û©æ�Ù	é�àuà�áâðHäWÔ�çHç�ÞºãHäWÔ�çïÙ	å
×�Þ=ç�é�á¶Þ=Ùkæ³Û¦Ü�ä�ó±äUÕGå
×häWéuå=ÕGØâÛ¦Ô�ñ{õ[é�à�àFÛ¦Ù	Þ·ÕG×±ä©Õ�ó�éuð
Û¦Ü	çuÞºÜ	Ù¬äWÜ	Þ�äWáâá,áâØ¶ã1ØâÕkÛ¦Ü	ç�Þ=Ü	Ùzø³ÕG×uÞ������Yá¶ØâÔ�Þ�ú*ñ � Û¦Ô�ë¦Þ=Ü	Ù�Þºáâð�Ù	Þ=á¶áAÛ¦Ü	çuÞºÜ	Ù¬äWÜ	ÞµåºÛWãHàFÛ¦Ù	Þ=ç�ó�ð)óYÛWÕ	×�áâØ¶ã1ØâÕ
Û¦Ü	çuÞºÜ	Ùhø³ÕG×uÞ������â÷�ç�ÛWÕ�ÕGÞºç�áâØ¶Ô�Þ�ú�äWÔuç�äWÔ�äWã1Û¦é�Ô�Õ
	 ÛWæaãHäWÜ�ÝWÞ=ÕzÛ¦Ü	ç�Þ=Ü	Ù"Úa×uØ¶å
×�Ù	×�Ø¹æþÕzé�à�ÚkäWÜ	ç�Õ	ÛWÕ
äWá
Ù	é�àuà�áâð�Õ	Û+ÕG×�Þ�á¶ØâÔ�Þ������ �îñ � Û¦Ü�Ü	Þ=Ù	àFÛ¦Ô�ç�ØâÔ�ê¦áâðW÷�ãHäWÜ	Ý©Þ=Õ'à�Ü	ØâåºÞ�Ù�×�ØâæþÕ	Ù'çuÛcÚaÔ�ÚkäWÜ	ç)æ³Ü	Û¦ã�
��±Õ	Û�
�ñ

��×�Ø¶Ù·Ù�ÕªðZá¶Ø �ºÞºç$Þ3ß[å
×±äWÔuê¦Þzà�Ü�ÛWÕGÛZåºÛ¦áAà�Ü�Û�ë[Øâç�ÞºÙ¬äHà�Ü�Ø¶å=Þµìuß[ØâÔ�êïã1Þºå
×±ä©Ô�Ø¶Ù�ã6Õ	×±ä©Õ'æ³Û¦Ü	å=ÞºÙ'ÕG×�Þ�ãïäWÜ�ÝWÞ3Õ
ÕGÛµÞ��té�Øâá¶Ø¶óuÜ	Ø¶éuã ä©Õ»ÞºäWå
×ïØ¹ÕGÞºÜ	ä©ÕGØâÛ¦Ô�ñd��×�Ø¶Ù�æ³Þºä©ÕGé�Ü�ÞºÙ»ãïä©ÝWÞºÙ»ØâÕ»ä©ÔHÞ*ßuå=Þºáâá¶ÞºÔ�ÕkäWÔ±äWá¹ðtÕGØ¶åºäWáuóFÞºÔuå
×�ãïä©Ü	Ý¿ñ 
 Õ
ÕG×�Þ�Ù	äWã1ÞkÕGØâãHÞ©÷¦Ù	ØâÔ�åºÞ Õ	×�ÞaäWã1Û¦é�Ô�Õ{ÛWæFØâÔuæ³Û¦Ü	ãHä©Õ	Ø¶Û¦ÔµÕG×±ä©Õ�ÕG×�ÞaäWêWÞºÔ�ÕGÙ�ãzéuÙ�Õpà�Ü�ÛcëZØâç�Þ ÕGÛIÕ	×�ÞaäWé�å3ÕGØ¶ÛWÔ�ÞºÞ=Ü
Ø¶Ù'Ø¶Ôuì�Ô�ØâÕ	ÞW÷¿ÞºÔ�å=Û¦ã1à±äWÙ	Ù�Ø¶Ô�êïäWá¶á�Õ	×�Þ"àFÛ¦Ù	Ù�Ø¶ó�áâÞ�çuÞºÙ	ØâÜ	Þ=ç�àYÛWÙ	ØâÕ	Ø¶Û¦ÔuÙaæ³ÛWÜ¬äWáâá�ÕG×�Þ�àYÛWÙ	Ù	Øâó�á¶Þµà�Ü�Ø¶åºÞ=Ùº÷¿ÕG×�ØâÙ·åºäWÔ
×±äWÜ�ç�áâðïÜ	ÞºàuÜ	ÞºÙ�ÞºÔ�Õ·ä+Ù	Û¦é�Ôuç�äWàuà�Ü	Û�ß[Ø¶ãHä©ÕGØâÛ¦ÔHÕ	Û1äWÔ�ð�Ü	ÞºäWá_Õ	ÜGäWç�ØâÔ�ê+ã1Þºå
×±äWÔuØ¶Ù	ã Úa×�ÞºÜ�ÞºØâÔ)Õ	×�Þ�×±äWÔ�çuá¶Ø¶Ôuê
ÛWæ ø³ì±Ô�Ø¹ÕGÞ�úkØ¶Ôuæ³Û¦Ü�ãïäUÕGØ¶ÛWÔ�ê¦ÞºÔuÞºÜGä©á¶áâðHÞºÔ�ÕGäWØ¶áâÙaä�ÔuÛ¦Ô[ÿ=�=ÞºÜ�ÛHå=Û¦Ù�Õº÷±×�Û�ÚkÞ3ë¦ÞºÜ·Ù	ãHäWá¶áPñ

��×�Þ�ÛWÕG×uÞºÜ	Ù ÕªÚ�Û+ÕGÜ	äWç�Ø¶Ôuêzà�Ü	Û©ÕGÛZåºÛ¦áâÙ�ÕG×�ä©Õ Ú�ÞIÚaØ¶á¶áFåºÛWÔ�Ù	Øâç�ÞºÜ�ä©Ü	ÞIØâÔ�ç�ÞºÞ=ç�ó±äWÙ	Þ=ç�Û¦Ô�ÕG×�Þ¬à�Ü	ÛZåºÞ=Ù	Ù	ØâÔ�ê
ÛWæ�ä+ì�Ô�ØâÕ	Þ�ä©ãHÛ¦éuÔtÕaÛ©æ�ØâÔuæ³Û¦Ü	ãHä©Õ	Ø¶Û¦Ô�ñ

� Û¦Ô�Ù	Øâç�ÞºÜBä ��&'� � �6& � � ���-��	»ñ,ÓªÔ"ÞºäWå
×"Ü�Û¦é�Ô�ç�Þ�äWå
×"äWê¦Þ=ÔtÕBà�Ü�ÛcëZØâç�ÞºÙBä"øþì±Ô�Ø¹ÕGÞ�ú�Ôté�ãzóFÞºÜAÛWæ ��Û¦Ü�ç�ÞºÜ�Ù��
ÕG×±äUÕ+å�äWÔ�óFÞhåºÛ¦ÔuÙ	Ø¶çuÞºÜ	Þ=ç.äWÙzÙ�ÕGä©ÕGÞ=ãHÞ=Ô�ÕGÙ�åºÛ¦ÔuåºÞºÜ�Ô�Ø¶Ôuê�ÕG×�Þhå=Û¦Ô�ç�Ø¹ÕGØ¶ÛWÔ�Ù"æ³Û¦Ü�ØâÕGÙ"à±äWÜ�Õ	Ø¶å=Ø¶à±ä©Õ	Ø¶Û¦ÔíÕGÛ�Õ	×�Þ
ãïä©Ü	ÝWÞ3Õ�ñ���×�Þ�æ³Û¦áâá¶Û�ÚaØ¶Ô�ê�ÕªÚkÛ1ó±äWÙ�Ø¶å�Ø¶Ô�Ù�Õ
äWÔuåºÞºÙaÛWæ�äWÔ)Û¦Ü	çuÞºÜ�ãHäWÜ	Ý©Þ=Õ·äWÜ	Þ�ä©Ô±äWáâðN�=Þºç�÷±Ô±ä©ãHÞ=áâð9�

*1��� �2� ���
!��$�
� Ü�Þºà�Ü�ÞºÙ�ÞºÔ�ÕGÞ=çïäWÙ�ÛWÜ	ç�Þ=Ü	Þºç+å=Û¦é�à�áâÞºÙ'øXK B�� ú,ÛWæYä¬à�Ü�Ø¶å=Þ K	N � äWÔ�ç�ä��té±äWÔ�Õ	ØâÕªð � ñj?±Û¦Ü���ó�éuð
á¶ØâãHØ¹Õ�Û¦Ü�ç�ÞºÜ�Ù��hø � N � ú{ÕG×uÞ¬à�Ü�Ø¶åºÞ K�Ù�Õ
äWÔuç�Ùkæ³Û¦Ü�ÕG×uÞ¬ãHäUß[Ø¶ãzé�ã à�Ü	ØâåºÞ·ä©Õ�Úa×uØ¶å
×ïÕ	×�Þ¬Û¦Ü�ç�ÞºÜ»Ø¶Ù�Ù	é�Þ=Ü
Ø¶ÙaÚaØ¶áâá¶ØâÔ�ê"ÕGÛHó�éuð�ÕG×uÞ"äWÙ�Ù	Þ3Õ��té±äWÔ�ÕGØ¹Õªð � ñO?±Û¦Ü ��Ù�Þºá¶áAáâØ¶ã1ØâÕ�Û¦Ü�ç�ÞºÜ�Ù���ø �
� � ú"K�Ø¶Ù�ÕG×�Þ�ãHØâÔ�Ø¶ã"é�ã
à�Ü�Ø¶åºÞ�äUÕ'Úa×uØ¶å
×�ÕG×�Þ�Û¦Ü�ç�ÞºÜ�ØâÙ	Ù	éuÞºÜ�Ú ä©ÔtÕ'ÕGÛ�Ù�Þºá¶áAä �té±äWÔ�Õ	ØâÕªð�� � ÛWæ,ÕG×�ÞµäWÙ�Ù	Þ=Õºñ

� & �����������
!����
�Sø�� B�� úIÞ*ßuàuÜ	ÞºÙ�ÙzÛ¦Ô�á¹ðíä �té±ä©ÔtÕ	ØâÕªð ÕG×�ä©ÕµÙ	×�Û¦éuá¶çüóFÞ1Ù	Û¦áâç?ø���Ù	Þ=á¶ápãïä©Ü	ÝWÞ3Õ"ÛWÜ	ç�Þ=Ü	Ù���ú3÷�Ø¹æ
��� � ÷_Û¦Ü·óYÛWé�ê¦×�Õ1ø���ó�éuð)ãïä©Ü	ÝWÞ3Õ�Û¦Ü�ç�ÞºÜ�Ù��tú*÷_Øâæ � N � ä©Õ·ÕG×�Þ"óYÞ=Ù�Õ�ä�ë©äWØ¶á¶äWó�áâÞ�à�Ü	ØâåºÞ�øþÕG×�Þ�á¶Û�ÚkÞ=Ü
æ³Û¦Ü�ó�é[ðhÛ¦Ü	çuÞºÜ	Ù·äWÔ�çhÕ	×�Þ�×�Ø¶ê¦×uÞºÜ æ³Û¦Ü�Ù�Þºá¶á�ÛWÜ	ç�Þ=Ü	Ù
ú Û¦ÔhÕ	×�Þ�ãïäWÜ�ÝWÞ3Õ�ñ

�



��ÔuåºÞ�äWáâá¿Õ	×�ÞIáâØ¶ã1ØâÕ»äWÔ�çhãHäWÜ�ÝWÞ=ÕkÛ¦Ü	çuÞºÜ	Ù äWÜ	ÞIå=Û¦á¶áâÞºå3ÕGÞºç_÷[ÕG×uÞ�äWé�å3ÕGØ¶ÛWÔ�ÞºÞ=Üké�Ù�ÞºÙ ÕG×uÞ¬æ³Û¦Ü	ã1ÞºÜ»ÕGÛzóué�Ø¶áâç
ä+ç�ÞºãHäWÔ�ç$äWÔ�ç$ä+Ù	é�à�àuáâð�Ù	å
×uÞºç�é�áâÞºÙ=÷Få=Û¦ã1à�éuÕGØâÔ�ê+ÕG×�Þ�Õ	ÛWÕ
äWá�äWãHÛWé�Ô�ÕaÛWæ{ä©Ù	Ù	Þ3Õ¬ÔuÛWÕGØâÛ¦Ô±äWáâáâð1ç�ÞºãHäWÔ�çuÞºç
äWÔ�ç1ÛWèYÞºÜ	Þ=ç�ä©Õ�ä�ê¦Ø¹ë¦ÞºÔHÔ�ÛWÕ	Ø¶Û¦Ô±ä©á�à�Ü	ØâåºÞ©ñj��×�Þ'ãïäWÜ�ÝWÞ3Õ�ÛWÜ	ç�Þ=Ü	Ù»äWÜ	Þ4��à�Ü�Ø¶å=Þºç �µä©ÕpÕG×uÞ·à�Ü�Ø¶å=ÞaÕ	×±ä©Õ»Ø¶Ù�ã1Û¦Ü�Þ
á¶ØâÝWÞºá¹ð+ÕGÛ�ê¦é±äWÜ	äWÔ�ÕGÞºÞ'ÕG×�Þ=Ø¶Ü»æ³é�áâì±áâá¶ã1ÞºÔ�Õ»äWã1Û¦Ô�êµÕG×�Þ·à�Ü	ØâåºÞºÙ�ÛWæ�Õ	×�Þ¬áâØ¶ã1ØâÕpÛ¦Ü�ç�ÞºÜ�ÙkÛWæ�Õ	×�ÞIÙ	äWãHÞ'Ù	Øâç�ÞW÷ZÕG×±äUÕ
Ø¶ÙkÕ	×�ÞIá¶äWÜ	ê¦Þ=Ù�Õkà�Ü	ØâåºÞ¬æ³Û¦Ü�ó�éuðïÛ¦Ü	ç�Þ=Ü	ÙaäWÔuç�ÕG×�ÞIÙ�ãïä©á¶á¶Þ=Ù�Õ»æ³Û¦Ü Ù�Þºá¶áYÛ¦Ü	çuÞºÜ	Ù=ñ ��×�ÞºØâÜr�té±äWÔ�ÕGØ¹ÕGØâÞºÙ�äWÜ�ÞIÙ	ØâãHàuáâð
äWç�ç�Þ=çHÕ	ÛµÕ	×�Þ·Ù�å
×�Þºçué�á¶Þ=Ù Û¦óuÕGäWØ¶Ô�Þ=ç1ÚaØ¹ÕG×1á¶ØâãHØ¹Õ{Û¦Ü�ç�ÞºÜ�Ùº÷tÚa×�Ø¶å
×ïäWÜ	ÞaØ¶Ô�ÕG×uØ¶Ù�Ú ä�ð1Ù	×uØâæþÕGÞ=ç1ëWÞºÜ�ÕGØ¶åºäWá¶á¹ð9�BÙ�ÞºÞ
?�Ø¶êuñ J æ³Û¦Ü'äWÔ�Ø¶áâá¶é�Ù�ÕGÜGäUÕGØ¶ÛWÔ�ñ

��×�Þ�åºÜ�Û¦Ù	Ù�Ø¶Ô�êzàFÛ¦ØâÔtÕ�óFÞ=ÕªÚ�ÞºÞºÔ�ÕG×uÞ¬ÕªÚkÛ+å=é�Ü�ëWÞºÙ�Ù�Û+Û¦óuÕ
ä©Ø¶Ô�Þ=çïØ¶çuÞºÔ�ÕGØ¹ì±ÞºÙ óFÛWÕ	×ïÕG×�Þ¬à�Ü	ØâåºÞ;K1J,äWÔ�çïÕ	×�Þ
ÕGÛWÕGäWá�ÕGÜ	äWç�Þºç �té±ä©ÔtÕ	ØâÕªðWñ ��×�ÞHÛ¦Ü	ç�Þ=Ü	Ù"Úa×uÛ¦Ù	Þ�àuÜ	Ø¶å=Þ K�ØâÙ�å=Û¦Ô�Ù�Ø¶Ù�Õ	ÞºÔ�ÕzÚaØ¹ÕG× K1J�øwØNñ ÞWñ)ó�éuðíÛ¦Ü�ç�ÞºÜ�Ù"ÚaØâÕ	×
à�Ü	ØâåºÞ N�K9J�ä©Ô�ç�Ù�Þºá¶áAÛ¦Ü�ç�ÞºÜ�ÚaØ¹ÕG×=K � K9JwúaäWÜ	Þ�ÕGÛ©Õ
äWáâáâð�ÛWÜ'à�äWÜ�Õ	ØîäWáâáâð1æ³é�áâì±áâá¶Þ=ç�ñ��,ÛHÕ	×�Ø¶Ù'äWØâã ÕG×uÞ�Û¦Ü�ç�ÞºÜ�Ù
äWÜ	Þ'åºÛWÔ�Ù	Øâç�ÞºÜ�Þºç�ØâÔHÙ�Þ��té�ÞºÔuåºÞW÷[ÚaØâÕG×H×�Ø¶êW×�ÞºÜ·øwáâÛ�ÚkÞ=Ü
ú�à�Ü	ØâåºÞºÙ�äWÔ�çH×�Ø¶êW×�ÞºÜ��té±äWÔ�ÕGØ¹ÕGØâÞºÙpÕ
äWÝtØ¶Ôuê�à�Ü�Þºå=Þºç�Þ=Ô�åºÞ
æ³Û¦Ü�ó�éuð øwÙ	Þ=á¶áîúkÛ¦Ü	ç�Þ=Ü	Ù=ñ ��×uØ¶ÙaÜ	é�áâÞ�ê¦é±äWÜ	äWÔ�ÕGÞ=ÞºÙ�ÕG×±äUÕ'Õ	×�Þ�ãïä©Ü	ÝWÞ3ÕaÛ¦Ü	çuÞºÜ	Ù·äWÜ�ÞIÕG×�Þ�ì±Ü�Ù�ÕaÕGÛ�óFÞ�æ³éuáâì±áâá¶Þºç_ñ

�·ÛWÕ	Ø¶åºÞ+Õ	×±ä©Õ�÷�Úa×�Þ=ÔüÕG×uÞ1á¶äWÜ	êWÞºÙ�Õ�óuéuð à�Ü	ØâåºÞ�Ø¶Ù�áâÞºÙ	Ù�Õ	×±ä©Õ�ÕG×�Þ�Ù�ãïäWáâá¶Þ=ÜIÙ	Þ=á¶á�à�Ü�Ø¶åºÞ©÷�ähÕGÛ©Õ
äWá�Õ	ÜGäWçuÞºç
�té±äWÔ�ÕGØ¹ÕªðhÛWæ � ØâÙ�Û¦óuÕ
ä©Ø¶Ô�Þ=ç B J ñ

��×�Þ)ÕªÚ�ÛüàuÜ	ÛWÕ	Û[å=Û¦á¶Ù+à�Ü�ÞºÙ�ÞºÔ�ÕGÞ=ç Ù	Û æwäWÜ1äWÜ	Þ�óFÛWÕG×.å
×±äWÜ	äWå=Õ	ÞºÜ	Ø �ºÞ=çSó�ð�Ù	Û¦ã1Þ�à�Ü	ØâåºÞhìuß[Ø¶Ôuê ã1Þºå
×±äcÿ
Ô�Ø¶Ù�ã ÕG×±äUÕIç�Þ3ÕGÞºÜ�ãHØâÔ�ÞºÙ·äHéuÔ�Ø
�té�Þ�à�Ü	ØâåºÞ�ä©Õ·Úa×uØ¶å
×\äWáâá�ÕG×�ÞµÕGÜGä©Ô�ÙGäWå3ÕGØâÛ¦Ô�ÙaÕ
äWÝ©Þ"à�á¶äWåºÞ©ñt
·Ô�äWá¹ÕGÞ=Ü	Ô±ä©Õ	ØâëWÞ
��à�×�ðZÙ	ØâåºÙµÛWækØâÔ�ÕGÞºÜ	äWå=Õ	Ø¶Û¦Ô��)×�äWÙ�ÕGÛ�óYÞ�ç�Þ3ëZØ¶Ù	Þ=ç ØâÔ Û¦Ü	ç�Þ=Ü�ÕGÛ)äWà�à�Ü�Û�äWå
×üä�ãHäWÜ�ÝWÞ=ÕµÙ�Þ=Õ	Õ	Ø¶Ô�êWÙ�Ù	Ø¶ã1Ø¶á¶äWÜ·Õ	Û
ÕG×�Þ¬ç�Þºå=ÞºÔ�ÕGÜ	äWá¶Ø �ºÞºç ��å=Û¦Ô�ÕGØâÔZéuÛ¦é�ÙkÕ	ÜGäWç�ØâÔ�ê �zàu×±äWÙ	Þ�Û©æ,äzÙ�ÕGÛZå
Ý1Þ3ß[å
×±äWÔ�êWÞºÙº÷¿å
×±ä©ÜGäWå3ÕGÞºÜ�Ø
�=Þºç�ó�ðhä"å=Û¦Ô�ÕGØ¶ÔZÿ
é�Û¦é�Ù �±Û�ÚôÛ©æ»äWÜ	Ü�ØâëZØ¶Ô�êHÛ¦Ü	çuÞºÜ	Ù·ÕG×±ä©Õ¬å�äWÔ�óYÞzØâãHã1ÞºçuØîä©Õ	ÞºáâðïÞ3ß[Þºå=éuÕGÞ=ç ÛWÜ¬Ù�Õ	Û¦Ü	Þ=ç�æ³Û¦Ü¬àFÛ¦Ù�Ù	Ø¶óuá¶Þ"çuÞºáîä�ðWÞºç
Þ3ß[Þºå=éuÕGØâÛ¦Ô�ñr��×uÞ"Ô±äWã1Þ � �����üå=Û¦ãHÞ=Ù¬ä©å=ÕGé�äWá¶á¹ðïæ³Ü	ÛWã ÕG×�Þµá¶ØâÙ�ÕaÛWæ�é�Ô�ãHä©ÕGå
×�Þ=ç�Û¦Ü�ç�ÞºÜ�Ù·Õ	×±ä©Õ'Ù�ÕGäWÔ�ç�Ù·Û¦Ô
ÕG×�Þ�ãHäWÜ�ÝWÞ=Õ'ä©Ô�ç�äWÜ	Þ ��ÚaÜ	ØâÕ�ÕGÞ=Ô �+Ø¶Ô�ä"ì±áâÞIØ¶ÔhÛWÜ	ç�Þ=Ü ÕGÛ+óFÞ�àYÛ¦Ù�Ù	Øâó�áâð1Õ
äWÝ©ÞºÔ)Ø¶Ôhå=Û¦Ô�Ù	Øâç�ÞºÜ	ä©ÕGØâÛ¦Ô�ØâÔ�æ³éuÕGé�Ü�Þ
ÕGÜ	äWÔ�ÙGä©å=ÕGØâÛ¦Ô�Ù=ñ

ÓªÔ)ÛWé�Ü Ø¶ã1à�áâÞºã1ÞºÔ�Õ
ä©Õ	Ø¶Û¦Ô_÷Zçué�Ü	ØâÔ�ê�ä � ����� Ù	ÞºÙ�Ù	ØâÛ¦Ô�÷±äWêWÞºÔ�ÕGÙaäWÜ�Þ�Ù	Þ��ZéuÞºÔ�ÕGØ¶äWá¶á¹ðïÙ�Þºá¶Þ=å=Õ	Þºç)ä©Õ�Ü	äWÔ�ç�Û¦ã
äWÔ�ç äWÜ�Þ"Ü�Þ��té�ÞºÙ�ÕGÞ=çíÕ	Ûhà�áîäWå=ÞzäïêWØâë¦Þ=Ô äWã1Û¦é�Ô�ÕIÛWæ»Û¦Ü�ç�ÞºÜ�Ùº÷�óFÛWÕ	×�ÛWæpá¶ØâãHØ¹Õ'äWÔ�ç\ãHäWÜ	Ý©Þ=ÕIÕªðZàFÞºÙ=÷�ÕGÛïÕ	×�Þ
ãïä©Ü	ÝWÞ3Õ�ñ���×�ÞµäWÜ�Ü	ØâëZØâÔ�ê+Û¦Ü	çuÞºÜ	Ù'äWÜ�Þ�ãïäWÔ�äWê¦Þºç)äWå=åºÛ¦Ü�ç�Ø¶Ôuê�Õ	Û+ÕG×�Þ�æ³Û¦áâá¶Û�ÚaØ¶Ô�ê"Ù	Ø¶ã1à�áâÞIÜ	é�áâÞºÙ��

*1��� �2� ���
!��$�
�üä©Ü	Þ+Ø¶ã1ã1Þºç�Ø¶ä©ÕGÞ=áâðhÞ*ßuÞ=åºéuÕ	ÞºçüäWê�äWØâÔ�Ù�Õ�ÛWÜ	ç�Þ=Ü	Ù�ÛWæpÕG×uÞ+Û¦à�àFÛ¦Ù	Ø¹ÕGÞ+Ù	Øâç�ÞzÛWæ»ÕG×uÞ+óYÛZÛ¦ÝüøwØNñ ÞWñ
ó�éuð)Ù�Ø¶ç�Þµæ³Û¦Ü·Ù�ÞºáâáBÛ¦Ü�ç�ÞºÜ�ÙIäWÔuç�Ù	Þ=á¶áAÙ	Øâç�Þ�æ³Û¦Ü'ó�éuð)Û¦Ü�ç�ÞºÜ�Ù
úaØâæ{Õ	×�Þ"à�Ü�Ø¶å=Þ�ÛWæ�ÕG×�Þ�ó�éuð$Û¦Ü	ç�Þ=Ü¬ØâÙ·Ô�Û©Õ
á¶Û�Ú�ÞºÜµÕG×±äWÔ ÕG×�ÞHà�Ü	ØâåºÞ1ÛWæ ÕG×uÞ�Ù	Þ=á¶ápÛ¦Ü	çuÞºÜºñ ��×�Þ�Þ*ß[Þºåºé[ÕGØ¶ÛWÔ à�Ü	ØâåºÞHØ¶Ù�ÕG×�ÞHÛ¦Ô�Þ�ä©Ù	Ù	ÛZåºØ¶ä©ÕGÞ=çüÚaØâÕ	×
ÕG×uÞ¬Û¦Ü�ç�ÞºÜkäWá¶Ü�Þ�äWçuð�ØâÔHÕ	×�Þ¬óFÛ[ÛWÝ�äWÔ�çïÕ	×�Þ �té±äWÔ�Õ	ØâÕªðHØ¶Ù»Û¦ó�ë[ØâÛ¦é�Ù�áâð+ÕG×uÞ¬Ù	ãHäWáâá¶ÞºÜpóFÞ=ÕªÚ�ÞºÞ=Ô�Õ	×�Þ·ÕªÚ�Û
Û¦Ü�ç�ÞºÜ�Ù B5P ñ

Q � JL���,�6�-_��8���A����0:�,%��5���1� ���/�;����	2��7(��0:����
T%8�5�D����@��1� .�$,��%'� 0:"�7�� ��
T�����,�6���8���4��	�� ��	2���/�;�A�����B.�7��,%'���,�6%�	�������0���7��80
pC`:�10 �5�L����� _;�5$�"�� 	�! ����� .�7��-_G� 	�"��+�4�1������	�� ����0 ����� ���*`G���4�1����� 	�� FZ��
�� � [
Q � D ! ������p�7��4�L�
�5��%(������

0:	G�8�?��	��L%�	��
.�$��'���8$ �\!#"�$Yp�$�$>����� ��7�7��Y_G����
A	�7�0:�878=��������L	�./�87��5����	����,�L%'	������ �G"��10�"�������$ ��� �����87
$

� m ��	
�
	�7�� �4"��V�(�5F�$��9	�7(0:��7+�57��9	�� ����� 	�.�.Z	����V���A�4�,0:�9	�7

]1�



ÓÀæAÕG×�Þ=Ü	ÞµäWÜ�ÞIÔ�ÛWÕ�ÛWÜ	ç�Þ=Ü	Ù�Û¦ÔhÕG×uÞ�Û¦à�àFÛ¦Ù	Ø¹ÕGÞIÙ�Ø¶ç�ÞIÛ©æ,Õ	×�Þ�óFÛ[Û¦Ý1Û¦Ü Ø¹æAÕG×�Þ�Û¦Ü�ç�ÞºÜkØ¶Ù Ô�Û©ÕaåºÛ¦ã1à�á¶Þ3ÕGÞ=áâð
æ³é�á¹ì±á¶áâÞºç�÷[ØâÕ�ØâÙ�Ù�ÕGÛWÜ	Þºç)Û¦Ô�ÕG×�Þ ��óFÛZÛ¦Ý �1ÛWÔ�Õ	×�Þ�ó±äWÙ�Ø¶ÙaÛWæ�ä�àuÜ	Ø¶å=Þ ,n�té±ä©ÔtÕ	ØâÕªð�,UÕ	Ø¶ã1ÞIà�Ü	ØâÛ¦Ü	Ø¹ÕGØâÞºÙºñ

� & �����������
!����
� äWÜ	ÞIÕ	Ü	Þ�äUÕGÞºç)äWÔ�äWá¶Û¦êWÛ¦é�Ù	á¹ð¦÷uä©æþÕGÞ=Ü�äWÙ	Ù�Ø¶ê¦ÔuØ¶Ô�êzÕ	×�Þºã8äzàuÜ	Ø¶å=Þ�Þ��té±äWá�Õ	ÛzÕG×�Þ�óFÞºÙ�ÕaÛ¦Ü	ç�Þ=Ü
Û¦Ô�ÕG×�ÞaÛ¦àuàYÛ¦Ù�ØâÕ	Þ�Ù	Ø¶çuÞWñ{ÓÀæFÕG×�Þ=Ü	Þ·äWÜ	Þ�ÔuÛ�Û¦Ü�ç�ÞºÜpÛ¦Ô+Õ	×�ÞaÛ¦à�àFÛ¦Ù	Ø¹ÕGÞaÙ	Øâç�ÞºÙ=÷[ä �	!5)L!��	!�1 7$! �9�*ù 7$!aØ¶Ù�é�Ù�Þºç
Ø¶ÔuÙ�ÕGÞºäWç�ñ

��×�ÞK�$!5)L!��	!�1 7$! �9�3ù 7$!zØ¶Ù�Þ��Zé�äWá�ÕGÛ�Õ	×�Þ�à�Ü	ØâåºÞzÛ©æ»Õ	×�Þ+áîä©Ù�ÕIÕ	ÜGäWÔ�Ù	äWå=Õ	Ø¶Û¦Ô\ÛWÜIÕG×�Þzìuß[ØâÔ�êhà�Ü	ØâåºÞ+ÛWæpÕ	×�Þ
áîäWÙ�Õ�ÕGÜ	äWç�Ø¶ÔuêhÙ	ÞºÙ�Ù	ØâÛ¦Ô Ø¹ækÔuÛ�Õ	ÜGäWÔuÙGäWå3ÕGØ¶ÛWÔ�Ù�×±ä�ë¦Þ�ð¦Þ3Õ�ÕGäWÝWÞ�à�á¶äWåºÞ©ñ ��×�Þ+ìuß[Ø¶Ô�ê�à�Ü�Ø¶åºÞ�ÛWæ»ÕG×uÞ1Ù�ÞºÙ�Ù	Ø¶ÛWÔ ØâÙ
ÕG×�Þ�á¶äWÙ�ÕaÜ�Þ=æ³ÞºÜ�ÞºÔ�å=Þ�àuÜ	Ø¶å=Þ�ÛWæ�Õ	×�Þ�Ù	Þ=Ù	Ù	ØâÛ¦Ô�ñ

����� ������� 6%�
4 &1<

��×�Þ�Ø¶ã1à�á¶Þ=ãHÞ=Ô�Õ
ä©Õ	Ø¶Û¦Ô1ÛWæ,ÕG×�ÞIæ³Û¦Ü�Þºê¦ÛWØ¶Ô�ê"Õ	ÜGäWçuØ¶Ô�ê+à�Ü�ÛWÕGÛZåºÛWá¶Ù ó±ä©Ù	Ø¶åºäWá¶á¹ð1Ø¶Ô�ç�éuåºÞºÙ�>�éuÙ�Õ'ä+Ù	ØâÔ�ê¦á¶Þ¬Ü	Þ��té�ØâÜ	Þ*ÿ
ãHÞ=Ô�Õ�åºÛ¦Ô�å=ÞºÜ�Ô�Ø¶Ô�ê�Õ	×�ÞzÚkä�ð�Ø¶Ô�Úa×�Øâå
× Û¦Ô�Þ+ã1Û[ç�Þ=á¶Ù'ÕG×�Þ+óFÞº×±ä�ëZØ¶ÛWé�Ü�ÛWæ�äWê¦Þ=ÔtÕ	Ù��¬Õ	×�Þ=ð�Ù	×�ÛWé�á¶ç\óFÞ�äWó�áâÞ
ÕGÛ�à�Ü�ÛcëZØâç�Þ+ÕG×�Þ1äWé�å3ÕGØâÛ¦Ô�ÞºÞ=ÜHøwÛ¦Ü ��Õ	×�Þ�ãïä©Ü	ÝWÞ3Õ	�tú·ÚaØ¹ÕG×íähÚkÞ=á¶á¹ÿÀóYÞ=×±ä�ë¦Þ=ç ç�Þ=ãïä©Ô�ç\æ³é�Ô�å=Õ	Ø¶Û¦Ô Û¦Ü=÷,äWáâÕ	ÞºÜ�ÿ
Ô±ä©Õ	Øâë¦Þ=áâðW÷»ÚaØ¹ÕG×.á¶Ø¶ã1ØâÕ-,©ãHäWÜ	Ý©Þ=Õ�Û¦Ü	ç�Þ=Ü	Ù=ñ F·Û�Ú�Þ=ëWÞºÜº÷�ØâÔ�Û¦Ü	ç�Þ=Ü+ÕGÛíåºÛ¦ã1à±äWÜ�Þ)ãHäWÜ�ÝWÞ=Õ1çuðZÔ±ä©ãHØâåºÙ�é�Ô�ç�Þ=Ü
ç�ØâèYÞºÜ�ÞºÔ�Õµà�Ü	Û©ÕGÛZåºÛ¦áâÙº÷AØâÕ�ØâÙ�ãïäWÔuç±ä©ÕGÛWÜ�ð�Õ	Û)ã1ÛZç�ÞºápäWÙ�ãzéuå
× äWÙ�àFÛ¦Ù	Ù�Ø¶ó�áâÞ�äWê¦ÞºÔ�Õ	Ù�óFÞº×±ä�ëZØ¶ÛWé�Ü	ÙµäWÙµê¦Û�ë�ÿ
ÞºÜ�Ô�Þºç)ó�ð�ÕG×�Þ�Ù	äWãHÞ�Ü�é�á¶Þ=Ù'äWÔ�ç�Ù	×±ä©àYÞ=ç$ó�ð�Õ	×�Þ�ÙGäWã1Þ�ÝtØ¶Ô�ç�ÛWæBØ¶Ôuæ³ÛWÜ	ãHä©ÕGØâÛ¦Ô�ñ��·áâÕ	Ø¶ãHä©ÕGÞ=áâðW÷ZÕ	×�Ø¶Ù ã1Þ�ä©Ô�Ù
ÕG×±äUÕ�ÕG×�ÞIÚkä�ðhØ¶Ô�Úa×�Øâå
×)äWê¦ÞºÔ�Õ	Ù'êWÞºÔ�Þ=ÜGä©Õ	ÞIÕG×�Þ�Û¦Ü�ç�ÞºÜ�Ù�ÕGÛ+óFÞ�àYÛ¦Ù�ÕGÞ=ç)ØâÔ�ÕG×�Þ�ó±äUÕGå
×)äWé�å3ÕGØ¶ÛWÔ�äWÔ�ç�óYÛZÛ¦Ý
à�Ü	Û©ÕGÛZåºÛ¦áâÙIÙ	×�ÛWé�á¶ç óFÞ+åºÛ¦Ô�Ù�Ø¶Ù�ÕGÞºÔ�Õ�ÚaØâÕ	×�ÕG×�Þ+çuÞºãHäWÔ�ç\æ³é�Ô�å3ÕGØ¶ÛWÔ�ÕG×�Þ3ð�ÕGÜ	äWÔ�Ù	ã1ØâÕ¬ÕGÛ�ÕG×uÞHä©é�å=Õ	Ø¶Û¦Ô�Þ=ÞºÜIØâÔ
ÕG×�Þ�ûüäWá¶Ü	äWÙ	Ø¶äWÔ�äWé�å3ÕGØâÛ¦Ô B�	 ñ

� ������� 	 ���6!�� � &+	�!�
 ��	 � ������	��

��Þ=Õ'é�ÙaÙ�ÕGäWÜ�ÕaÚaØâÕ	×hÕG×�Þ�ç�Þ=Ù	åºÜ�Ø¶àuÕ	Ø¶Û¦Ô�ÛWæ�ä+ê¦ÞºÔuÞºÜ	ØâåµäWê¦ÞºÔ�Õ+>aB���ñ
� � mD�����A�57�7��|_G� ��
6	�7(0:�87+���+%�	��
.�$��'���8$ �B!#"�$Yp�$ $��80

Q�! D ��%���0:�8�����5$�$��2��	5���A���/�;�*�����\7�����"�� 7����
�����U���*! �57E!#7�	�� ��7��Y_G�,�5$ [EI�	�7E�a`��5�
.�$���= �4"�.�./	��4�A�����5�U����0:�|_G��0:"/�5$ 0:��������0
!#"��/% ����	��/�X%�	��
�L!#7�	�� �A":����$ � �M�
���$`:� �
�
�8�5����	��
.�7�	G%��80:"�7���[ D �B��"�%(���9!#7(�5�
��)?	�7�@6�1��%(���5
������ �������5������p����V���*�G"��6FZ��7
	�! ���57�@����X.Z	����V��� 	����?)+����%(� $,� �\	�� � ���L0:�8���5��0 %'"�7 _���[ OX"��X�������K=���	;) %����B	����U%(��	�	��4�*����� p����V���U�G"���F/�87+	5! 	�7�0���7(�
)+���,%(����7(��0���7(��0:��$��|_���7*� �2F��5��%(�2�5"/% ����	��/��	�7E%'	������ �G"�	�"��L��7(��0�� ��
��3JL��7�	�"�
��2��	��
� ���8"�7��,�4���,% .�7�	G%��80:"�7����RO?":�*�����8�
��	;) %8�5� �����1�4� ����"�7��,�M����%8�6FZ���*`G���8��0:�10 ��	R����� 
������87��5����	�� 	5!U�R%�	��
.�$��'����0:�8�
����0D!#"��/% ����	���� N��87�� 	���� %�������	��
�(��%(@G$ �A�����1�4��� ����7��,%��;���6�,����"��1��[��:"���%'�A��	 ��� �B�����;�E����������"�7��,�M����%67�"�$ �1�*�5
��������E�57��6������"��
�80����87��6��	B�8�
.�$ 	;� ���2�����
F��5��%(�D�5"�%'����	��D�5��03%'	���������"�	�"��U��7���0:� ��
 %8�5�D�5$�)?� �:�UF/�
7(�;��� 	����5$����8�80-� �3���87����9	�! g#����	�.���%�mE)X�1�5$ ���3�
�'`:� �
�
�8�;��� 	��
%�	���0:� ����	��/�5$ 	�� �����~R4�
	:0:��$,�L	5!P����� )?	�7�$,0CT���
��8���(�?��	�$,0 [
Q�) I�	�7������E�����\�UFZ������
6�����9�4"��r`�)+��$ $>FZ�U0:7�	�.�./�10
!#	�7L%'	���_����������/%'��=�F�":�L�V�+����	�"�$,0�FZ�E%�$ �1�57X�����5�L��$ $>�5
������4C ��./�1%'�Yp/%

.���7����
�'���87��U%����T���R.�7�����%'��.�$���FZ��0:�q�>��7������9)+�V�������-�����
./	�.�"�$,�;����	��R	5!X��
��8���(��[ JL������./�1%'�Yp/%��5����	��R	5! ��������7j_ ��$ "��8�U���
.�7�	$_G��0��80 F/�8$ 	;) [

]>]




 Õ¬ÕG×uÞ"óFÞºê¦ØâÔ�Ô�Ø¶ÔuêHÛWæ�ÕG×�Þ�Ù	ÞºÙ�Ù	ØâÛ¦Ô\Þ�äWå
×�äWê¦ÞºÔ�Õ¬åºÛ¦Ô�Ù�ÕGÜ�é�å=Õ¬ØâÕGÙ'Ø¶Ôuç�ØâëZØ¶çué±äWá�ç�Þ=ãïäWÔuç�æ³é�Ô�å3ÕGØ¶ÛWÔ�÷FäWÔ�ç
ç�Þ=Õ	ÞºÜ�ãHØâÔ�ÞºÙIÕ	×�Þ1äWãHÛWé�Ô�Õ�ÛWæ�Ú�Þ�ä©áâÕG× Ø¹ÕIÚ ä©ÔtÕ	ÙµÕ	Û�Ø¶Ô�ë¦Þ=Ù�ÕµØ¶Ô\ÕG×uÞ1Ü�Ø¶Ù�Ýtð�äWÙ	Ù�Þ=Õµæ³Û¦Ü�äWÔ�ð\àFÛ¦Ù�Ù	Ø¶óuá¶Þzë©äWá¶éuÞ
ÛWæ�Õ	×�Þµ×tðZàFÛWÕG×uÞ=ÕGØâå�äWá�Õ	ÜGäWÔ�Ù	äWå=Õ	Ø¶Û¦Ô�à�Ü�Ø¶å=Þ+K�ñ���×�Þµó±äWÙ	Øâå�Ø¶ç�Þºä1ØâÙaÕ	×±ä©ÕaÕG×uÞ"äWêWÞºÔ�Õ·ÚaØâá¶áâØ¶Ô�ê¦ÔuÞºÙ	Ù�ÕGÛ1Ø¶Ô�ë¦Þ=Ù�Õ
Ø¶Ô)ÕG×�Þ�Ü	Ø¶Ù�Ý�ð�äWÙ�Ù	Þ3ÕIØ¶Ù·ó±äWÙ�Þºç\Û¦Ô$ØâÕGÙ·ÞºÙ�ÕGØ¶ãHä©Õ	Þ�ÛWæ{ØâÕGÙ'Û�ÚaÔ�ÚkÞºäWáâÕ	×�Ø¶Ô)ÕG×�Þ�Ô�Þ3ßZÕIÕ	Ø¶ã1Þ�Ù�ÕGÞ=à�÷�ØPñ Þ©ñ'ÛWÔ�ØâÕ	Ù
æ³Û¦Ü	Þ=å�äWÙ�ÕzÛWæ�Õ	×�ÞïÙ�ÕGÛZå
Ý àuÜ	Ø¶å=Þ�ä©Õ�ÕGØâãHÞ���� ] ñ 
¬Ùzå=é�Ù�Õ	Û¦ãïä©Ü�ðíÙ	é�å
× ÚaØâá¶áâØ¶Ô�ê¦ÔuÞºÙ	ÙµØ¶ÔuåºÜ	ÞºäWÙ	Þ=Ù�ÚaØ¹ÕG×üÕ	×�Þ
Þ3ß[àFÞºå=ÕGä©ÕGØâÛ¦Ô�ÙµÛWæ�Ü	Þ=Õ	é�Ü	ÔuÙ�ØâÔ Þ*ßuå=ÞºÙ�Ù"ÛWæ�ÕG×�Þ�Ü	ØâÙ	Ýtá¶Þ=Ù	ÙµÜGä©Õ	Þ1äWÔ�çíç�Þºå=Ü	Þ�ä©Ù	ÞºÙµÚaØâÕ	×íÕ	×�ÞHÜ�Ø¶Ù�Ý�Ø¶Ô�ë¦ÛWáâë¦Þ=ç ØâÔ
Õ
äWÝtØâÔ�ê�á¶Û¦Ô�êhàFÛ¦Ù�ØâÕGØâÛ¦Ô�Ù�Û¦Ô ÕG×uÞHä©Ù	Ù	Þ3Õ�ñ1ÓÀæ�����Ø¶ÙIÕ	×�Þ+ÚkÞºäWáâÕ	×íÕ	×�Þ1äWê¦Þ=ÔtÕ�ÚkäWÔ�ÕGÙ�ÕGÛ)×±ä�ë¦Þ1Ø¶Ô�ë¦Þ=Ù�Õ	ÞºçüØâÔ
ÕG×�Þ�Ü�Ø¶Ù	Ý�ð�ä©Ù	Ù	Þ3ÕIäUÕ�ÕG×�Þ�ÞºÔuç$ÛWæ,ÕG×uÞ�Õ	ÜGäWçuØ¶Ô�ê�Ù	Þ=Ù	Ù�Ø¶Û¦Ô�÷±ÛWÔ�Þ�å�äWÔ�ÕG×�Þ=Ô)ÚaÜ�ØâÕ	Þ

����ø	��ú�
 Þ*ßuå=ÞºÙ�Ù¬Ü	Þ3ÕGé�Ü�Ô
Ü�Ø¶Ù	Ý ø ] ú

õ[é�à�àFÛ¦Ù	ÞHÔ�Û�Ú ÕG×�ä©Õ�Õ	×�Þ�à�Ü	ØâåºÞ1ÛWækÕ	×�ÞHäWÙ	Ù�Þ=Õ�Ø¶Ù�K�ñïÓÀæ
��J�� B ��� � ØâÙ�ÕG×�ÞHäWê¦Þ=ÔtÕ�Þ3ß[àFÞºå3ÕGÞºç�Ü�Þ=Õ	é�Ü	Ô Û¦Ô
äWÙ	Ù�Þ=Õ�àuÜ	Ø¶å=ÞW÷¿ÕGÛ¦ã1Û¦Ü�Ü	Û�ÚT� ÙaÚ�Þ�äWá¹ÕG×�ÚaØ¹ÕG×�ä1àYÛWÜ�Õ	æ³ÛWá¶Ø¶Û�Ù�Û¦á¶Þ=áâð�ãHäWç�ÞµÛWæ{ÕG×uÞzäWÙ�Ù	Þ=ÕIØ¶Ù K,ø ] ����J�� B ��� � ú�� �
Úa×�ÞºÜ�Þ � äWÜ�Þ�ÕG×�Þhå=Û¦Ô�Ù�Õ
äWÔ�Õ�ç�Ø¹ë[Øâç�ÞºÔuç�Ùºñ(�BÛ¦ã1Û¦Ü�Ü	Û�ÚT� Ù�ÚkÞºäWáâÕ	×.Û©æ¬ä�àFÛ¦Ü�Õ	æ³Û¦áâØ¶Û�Û©æ'Õ	×�ÞhÙGä©ãHÞ�å=é�Ü	Ü�ÞºÔ�Õ
ë©äWá¶é�Þ©÷±ó�éuÕ'Ø¶Ô�ëWÞºÙ�Õ	Þºç�ØâÔhÕG×�ÞµóYÛWÔ�ç)Ú�Û¦é�áâç$óFÞ�K,ø ] � �¦ú*ñ���×�Þ�äWê¦Þ=Ô�Õ·Þ3ë©äWá¶é±äUÕGØ¶ÛWÔhÛWæ�Õ	×�Þ�Þ*ß[åºÞºÙ�Ù¬Ü�Þ=ÕGéuÜ	Ô
ÛWæ»äWÙ�Ù	Þ=ÕIàYÛ¦Ü�Õ	æ³Û¦áâØ¶Û�å�ä©Ô�ÕG×�Þ=Ô\óYÞµÚaÜ	ØâÕ�ÕGÞ=Ô���J�� B ��� � � ���/K�� �[ñu
¬Ù�äWÔ�ÞºÙ�Õ	Ø¶ãHä©ÕGÞµÛWæ�Õ	×�ÞzÜ	ØâÙ	Ý�Ø¶Ô�ëWÛ¦áâëWÞºç
Ø¶Ô�ÕG×�Þ$Ù	àFÞºå=é�áîä©Õ	ØâëWÞ�äWå3ÕGØâëZØ¹Õªð¦÷�Õ	×�Þ�ä©ê¦ÞºÔ�Õ1Õ
äWÝ©ÞºÙïØ¹ÕGÙ1Þ3ß[àFÞºå=ÕGä©ÕGØâÛ¦Ô?ä©óYÛ¦é[ÕHë©äWÜ�ØîäWÔ�å=Þ$Û©æIà�Ü�Ø¶åºÞ$Ü	Þ3ÕGé�Ü�Ô�Ù
�$J�� B ���Aø	��ú � ñ#�'Þ=ãHÞ=ãzóYÞ=Ü	ØâÔ�ê+ÕG×±ä©Õ����{ø���ú;T �zø	��ú K�Úa×�Þ=Ü	Þ��ôØâÙaÕ	×�ÞµäWã1Û¦é�Ô�Õ'ÛWæ{Ü�Ø¶Ù	Ý�ð)äWÙ�Ù	Þ3Õ¬àFÛ¦Ù	Ù�ÞºÙ�Ù	Þºç
ó�ðhÕG×�ÞµäWê¦Þ=Ô�Õ�÷�Û¦ÔuÞµÛWóuÕ
äWØâÔ�Ù æ³Ü	ÛWã ø ] ú�Õ	×�Þ�ç�ÞºãHäWÔ�ç�å=é�Ü�ëWÞ

D?�+øXK B ��ú T �+�+ø�� � ] ú�� ��J�� B ���Aø	��ú � ����� ���/K� �9J�� B ���,ø���ú � K
ø � ú

ÚaØâÕG× D?�+ø	��ú TV�+ø���ú � �+ø�� � ] ú3÷BÚa×uÞºÜ	Þ=�+ø�� � ] úIÙ�Õ
äWÔ�çuÙ"æ³Û¦Ü�ÕG×�Þ �té±äWÔ�ÕGØ¹Õªð Û©æ�Ü	ØâÙ	Ý�ð äWÙ	Ù�Þ=Õ+äUÕ
ÕG×�Þ¬ÞºÔ�ç�ÛWæAÕG×uÞIà�Ü	Þ3ëZØ¶Û¦é�Ù�ÕGÜGä©ç�Ø¶Ô�ê"Ù	ÞºÙ�Ù	ØâÛ¦Ô�÷±äWÔuç � ØâÙ äzåºÛWÔ�Ù�ÕGäWÔ�Õaå�äWàuÕ	é�Ü	ØâÔ�ê"Õ	×�Þ�äWê¦Þ=ÔtÕ Ü	Ø¶Ù�Ýïä�ëWÞºÜ	Ù�Ø¶Û¦Ô_ñ
û ×�ÞºÔ � N3N ] Þ=ë¦Þ=ÔhÜ	Þ=áîä©Õ	Øâë¦Þ=áâð+áâÛ�Ú é�Ô�å=ÞºÜ�ÕGäWØ¶Ô�Õªð1Û¦Ô1ÕG×�Þaæ³éuÕGéuÜ	ÞIä©Ù	Ù	Þ3Õ à�Ü�Ø¶å=Þ'ØâÙ�Ù�é��1åºØâÞºÔ�ÕkÕ	Û"Ù�Õ	Ü	Û¦Ôuê¦áâð
ç�Þºå=Ü	ÞºäWÙ	ÞµØâÕ	Ùaä©Õ	Õ	ÜGäWå3ÕGØâëWÞºÔ�Þ=Ù	Ùaæ³Û¦Ü ÕG×uÞ�ä©ê¦ÞºÔ�Õ�ý�æ³ÛWÜ � ��� ] ÕG×�Þ�Û¦àuàYÛ¦Ù�ØâÕ	Þ�×�Û¦á¶çuÙ~B �=ñ

ûüÞ)äWç�ç�ÕGÛÖø � ú�ÕG×�Þ�Ü�ÞºÙ�Õ	Ü	Øâå=ÕGØâÛ¦Ô�ÕG×±äUÕ1äWê¦ÞºÔ�Õ	ÙHåºäWÔ�Ô�ÛWÕ�×uÛ¦á¶ç�Ù	×uÛ¦Ü�Õ1àFÛ¦Ù	Ø¹ÕGØ¶ÛWÔ�ÙzØ¶Ô�Õ	ÞºÜ	ã1Ù�ÛWæ·óYÛWÕ	×
äWÙ	Ù�Þ=Õ	ÙIäWÔ�ç)óFÛ¦Ô�ç�Ù=ñr��×�Ø¶Ù'ã1Þ�äWÔ�Ù�Õ	×±ä©ÕGD?�+øLK B ��ú�� �+�+ø	� � ] ú�äWÔ�ç�Ø¹æBÕ	×�ÞµÛWè_Þ=Ü	Þ=ç �té±äWÔ�ÕGØ¹Õªð�ÛWæ�ä©Ù	Ù	Þ3Õ
Ü	Þ=Ù	é�á¹ÕGØ¶Ôuê"æ³Ü	Û¦ã!ø � ú�Ø¶Ù�ê¦Ü	Þºä©ÕGÞ=ÜkÕG×uÞºÔ �G�zø	� � ] ú*÷uØ¹Õ Ø¶Ù�Ü	Þ=à�áîäWå=Þºç�ÚaØ¹ÕG×��+�+ø	� � ] ú3ñ 
 Õ Õ	×�ÞIÙGä©ãHÞ¬Õ	Ø¶ã1ÞW÷
ÕG×�ÞHç�ÞºãHäWÔ�çuÞºçA�té±äWÔ�Õ	ØâÕªðíÛWæaäWÙ�Ù	Þ3Õ�ä©Õ�à�Ü	ØâåºÞ Küå�äWÔuÔ�ÛWÕzóFÞïá¶äWÜ	êWÞºÜ�ÕG×�Þ=Ô����/KüÚa×�ÞºÜ�Þ��!ç�Þ=Ô�ÛWÕ	ÞºÙ"Õ	×�Þ
�té±äWÔ�ÕGØ¹Õªð Û©æ óFÛ¦Ô�ç�Ù�àYÛ¦Ù�Ù	Þ=Ù	Ù	Þ=ç�ó�ðíÕ	×�Þ�ä©ê¦ÞºÔ�Õ�ñI��×uÞïÜ	Þ=Ù	é�á¹ÕGØâÔ�ê$çuÞºãHäWÔ�ç æ³éuÔ�å=Õ	Ø¶Û¦ÔíØ¶ÙµØ¶Ôíê¦ÞºÔuÞºÜGä©á�Ô�Û©Õ
åºÛ¦Ô�Õ	Ø¶Ôté�Û¦é�Ùµó�éuÕµà�Ü�ÞºÙ�ÞºÔ�ÕGÙ"ä)ã1Û¦Ô�ÛWÕ	Û¦Ô�Øâå�äWáâáâð)ç�Þºå=Ü	ÞºäWÙ	ØâÔ�ê$óFÞº×�ä�ëZØâÛ¦é�Üºñ1ÓÀÕGÙµÙ	×�äWàYÞ�ç�Þ=àYÞ=Ô�ç Û¦Ô Ù�Ø¶ê¦ÔíÛWæ
ÕG×�Þ�ç�Ø¹è_Þ=Ü	Þ=Ô�åºÞ������N��Ø¶áâá¶é�Ù�ÕGÜ	ä©ÕGØâÛ¦Ô�Ù ä©Ü	Þ�à�Ü	Þ=Ù	Þ=ÔtÕ	Þºç$Ø¶Ô ?�Ø¶êuñ � äWÔ�ç ?�Ø¶êuñ 0[ñ
Q �! 	����,%'�������5�E�����
0:�����5�/0�!#"���%'����	��3� � g
k�m*���UF����4�,%���$ $�� 
�7�	�"���0��802	��-���
�8���:C _ ��7��,�5�/%'�A�-_ ��$ "/�;����	��-	5! .Z	�7��4!#	�$���	

%�	��������4���8���?)+� �����r^T�57�@�	;)+� � ��C �M�G.Z�*�5.�.�7�	���%(����	\�������'�L.�7���%�� ��
/[ D �+%8�5����	5�L��	;)X�-_��87XFZ�9	�F:�(�5�����80 =:��� 
�������7(�5$/����7�����=
_G�,�\��� �a`:./�1% ���10 ":����$ � �M�B���'`G���
���1�;��� 	�� .�7�	:%'�10:"�7���[

]C�



ph

B(t−1)

*p

Quantity

Price

−A(t−1)

?�Ø¶êWé�Ü	Þ � �4
·Ô.Þ*ßuäWãHàuá¶Þ�ÛWæaàFÞºÜ�Ù	Û¦Ô�äWá ç�Þ=ãïäWÔuç
æ³é�Ô�å3ÕGØ¶ÛWÔ�æ³ÛWÜ�� � �Zñ

ph

B(t−1)

*p

Quantity

Price

−A(t−1)

?�Øâê¦é�Ü�Þ 0 � 
¬Ô�Þ3ßuäWã1à�á¶ÞïÛWæ'àYÞ=Ü	Ù	ÛWÔ±äWá ç�Þ=ãïä©Ô�ç
æ³é�Ôuå=ÕGØâÛ¦Ôhæ³Û¦Ü�� N �Zñ

ûüÞ$äWÙ	Ù�é�ã1Þ�ä ç�ÞºãHäWÔ�ç.æ³é�Ô�å3ÕGØ¶ÛWÔ�÷kå=Û¦Ô�Ù	ØâÙ�Õ	ÞºÔ�ÕHÚaØ¹ÕG×ÖäWê¦Þ=ÔtÕHó�é�çuê¦Þ=Õ�ÿªåºÛWÔ�Ù�Õ	ÜGäWØâÔtÕ	Ùº÷kÕ	×±ä©Õ1ç�Þ=àYÞ=Ô�ç�Ù
Û¦Ô�á¹ðhÛ¦Ô�ÕG×�Þµà±äWÜ	äWãHÞ3ÕGÞ=Ü � ÷±ã1Þ�äWÙ�é�Ü	ØâÔ�ê+ÕG×�Þ�äWê¦Þ=Ô�Õ¬Ü�Ø¶Ù	Ý�ä�ëWÞºÜ�Ù	Ø¶ÛWÔ�÷FäWÔ�ç�ÛWÔ)Õ	×�Þ"ä©ê¦ÞºÔ�Õaæ³Û¦Ü	Þ=å�äWÙ�ÕIä©óYÛ¦é[Õ
æ³éuÕGéuÜ	Þ�ä©Ù	Ù	Þ3Õ+à�Ü�Ø¶åºÞ=Ùº÷Bå�äWàuÕ	é�Ü	Þ=ç�ó�ðíÕ	×�ÞHÕªÚ�Û\Þ3ß[àFÞºå3Õ
ä©Õ	Ø¶Û¦Ô�Ù ��J�� B ���Aø	��ú � äWÔuç �$J�� B � �Aø	��ú � ñ ?±Û¦ÜµÙGäWÝ©Þ�ÛWæ
Ù	ØâãHà�áâØ¶å=ØâÕªð¦÷¦Ú�ÞIÙ�é�à�àFÛ¦Ù	ÞIÕ	×±ä©ÕkäWê¦ÞºÔ�Õ	Ù Û¦óuÕGäWØ¶Ô1ÕG×�Þ=Ø¶Ü�æ³ÛWÜ	ÞºåºäWÙ�Õ	Ù é�Ù�Ø¶Ô�êzÞ*ß[àYÛ¦ÔuÞºÔ�ÕGØ¶äWá¶á¹ð+ÚkÞ=Ø¶ê¦×�ÕGÞ=çhãHÛ�ëZØ¶Ôuê
ä�ë¦ÞºÜ	äWê¦Þ=Ù�øPö{û<ò 
Iú�à�Ü	Þ=ç�Ø¶å3ÕGÛ¦Ü�Ùºñ ��×�Þ¬Ü	Þºå=é�Ü	Ù�ØâëWÞIÞ3ß[à�Ü�ÞºÙ	Ù�Ø¶Û¦Ôhæ³Û¦ÜpÕG×uÞ¬Þ3ß[àFÞºå3ÕGÞºç�Ü�Þ=ÕGéuÜ	Ô�Ù�ä©Ô�çïë©äWÜ	Ø¶äWÔ�å=Þ
ÕG×�Þ=Ô$óFÞºå=Û¦ã1ÞºÙ��

��J
� �Aø���� ] ú � T ø ] � � ú$U����


� � �Aø�� ���±ú

�9J
� �Aø���� ] ú � T ø ] � � ú$U ���


� � �Aø�� ���±ú G � ��J�� B ��� � G

ø J ú

Úa×�ÞºÜ�Þ���J�� B � � � Ø¶Ù{Õ	×�Þ'äWê¦Þ=ÔtÕpæ³Û¦Ü�ÞºåºäWÙ�Õ»ÛWæYÜ	Þ3ÕGé�Ü�Ô�Ù
�Aø���ú	� KAø	� � ] ú �/K,ø	��ú � ] æ³Û¦Ü�àFÞºÜ�Ø¶ÛZç � � ] ý �$J�� B � � �
Ø¶Ù�ÕG×uÞ"ÞºÙ�ÕGØâãïä©Õ	Ø¶Û¦ÔhÛ©æ{ÕG×�ÞµÜ	ØâÙ	Ýíø³Ü	Þ=æ³Þ=Ü	Ü�Þºç�Õ	ÛHàFÞºÜ�Ø¶ÛZç ��� ] ú�äWÔ�ç � @ � �1BG]�� Ø¶Ù'ä�ÚkÞ=Ø¶ê¦×�ÕGØâÔ�ê1åºÛZÞ��1åºØâÞºÔ�Õ
Ù	Þ3Õ	ÕGØâÔ�ê�Õ	×�Þ ��Õ	Ø¶ã1ÞHÙ�å�äWáâÞ���Û¦Ô Úa×uØ¶å
× ÕG×uÞhä�ë¦ÞºÜ	äWê¦ØâÔ�ê�à�Ü�Û[å=Þºç�é�Ü�Þ�Ø¶Ù�àYÞ=Ü�æ³Û¦Ü�ãHÞ=ç�ñ �'ÛWÕGÞïÕ	×±ä©Õ"Ù	Þ=Õ�ÕGØâÔ�ê
� T ] Ù	ØâãHàuáâðïÕ	é�Ü	ÔuÙ'Û©è�ÕG×�Þ�é�àFç±ä©Õ	Ø¶Ô�ê1äWáâê¦Û¦Ü�ØâÕG×uã �,Ø¶Ô�Ø¹ÕGØ¶äWáFë©äWáâé�ÞºÙaä©Ü	Þ�Ü	Þ3Õ
äWØâÔ�Þºçhæ³Û¦Ü�Þ=ë¦Þ=Ü�B��cñ

� ����� � 	 ����
���	��$�
&.������	 � 
 ��� !��$�
�

û ×±ä©Õ	Þ=ë¦Þ=Ü¬ÕG×uÞµæ³Û¦Ü�ã8ÛWæ{Õ	×�Þ�çuÞºãHäWÔ�ç$æ³éuÔ�å=Õ	Ø¶Û¦Ô�÷±Õ	ÛïóFÞ"äWóuá¶Þ�ÕGÛïà�äWÜ�Õ	Ø¶åºØâà±ä©Õ	ÞIÕGÛHÕ	ÜGäWçuØ¶Ô�ê1é�Ô�ç�Þ=Ü¬ó±äUÕGå
×
äWé�å3ÕGØ¶ÛWÔ$ä©Ô�ç�óFÛ[ÛWÝïà�Ü�ÛWÕGÛZåºÛ¦áâÙº÷¿äWêWÞºÔ�ÕGÙ'ãzé�Ù�Õ·óFÞµäWó�áâÞ�Õ	ÛHÞ*ß[à�Ü	Þ=Ù	Ù¬Ù�Ø¶Ô�êWá¶Þ�Û¦Ü�ç�ÞºÜ�Ù·ÛWæBóFÛWÕG×)ãïä©Ü	ÝWÞ3Õ·äWÔ�ç
á¶ØâãHØ¹Õ,ÕªðZàFÞºÙ=ñ �BÛ�Û¦óuÕGäWØ¶ÔzÕ	×±ä©Õ{Ú�Þ�æ³Û¦á¶áâÛ�Ú.äIÙ	Ø¶ã1à�áâÞkà�Ü�Û[å=Þºç�é�Ü�Þ/��Úa×uÞºÔHäWÔ�äWê¦Þ=ÔtÕpØâÙ�Ü	Þ��ZéuØ¶Ü	Þ=ç+ÕGÛ�à�Ü�ÛcëZØâç�Þ
äWÔíÛ¦Ü	ç�Þ=Üº÷AØâÕIà�Ø¶å
ÝtÙ�ä©Õ�ÜGäWÔuç�Û¦ã ä�à�Ü�Ø¶åºÞzÕ	×±ä©Õ�ØâÙµÔuÛWÕ�ÕGÛZÛhæwäWÜIæ³Ü	Û¦ã ÕG×�Þ�á¶äWÙ�Õ�à�Ü�Ø¶å=Þ+ÛWæ�Õ	×�Þ1äWÙ	Ù�Þ=Õ+K9J�� B
äWÔ�ç�Õ	×�ÞºÔ\çuÞºåºØâç�Þ�Õ	×�Þzä©Ù	Ù	ÛZåºØ¶ä©ÕGÞ=ç��té±äWÔ�ÕGØ¹Õªð�ÛWÔ$ÕG×uÞzê¦Ü	ÛWé�Ô�ç�ÛWæ{ØâÕGÙ'ç�Þ=ãïäWÔuç�æ³é�Ô�å3ÕGØ¶ÛWÔ�ñu��×uÞzÙ	é�àuàYÛ¦Ü�Õ
ÛWæ�Õ	×�Ø¶Ù�çuØ¶Ù�Õ	Ü	Øâó�éuÕGØâÛ¦ÔhØ¶Ùaç�Þ=åºØâç�Þºç$ótðhÕ	×�Þ�ç�Ø¶Ù�Õ
äWÔuåºÞ�æ³Ü	Û¦ã ÕG×�ÞµáîäWÙ�Õaà�Ü	ØâåºÞ�ÛWæBÕG×�ÞµäWÙ�Ù	Þ=Õ¬äWÔ�ç�ÕG×uÞ"äWêWÞºÔ�ÕG� Ù
K
�aØPñ Þ©ñ�ÕG×uÞ·à�Ü�Ø¶å=Þ¬ä©Õ»Úa×�Øâå
×ïØâÕ	Ù�àuÜ	ÞºÙ�ÞºÔ�Õ àFÛ¦Ü�Õ	æ³Û¦áâØ¶ÛIÚ�Û¦é�á¶ç1æwäWåºÞ'Ô�Û�Ü	Þºó�äWáîäWÔuåºØ¶Ôuê�ñ ��×�Þ·Þ3ßuäWå3Õ à�Ü�Û[å=Þºç�é�Ü�Þ
ç�ÞºàFÞºÔuç�Ù·ÛWÔ)Õ	×�Þ�Ù	Ø¶çuÞ�ÛWæBÕ	×�Þ�Û¦Ü	çuÞºÜº÷±ØPñ Þ©ñ{Úa×�Þ=Õ	×�ÞºÜ'ÛWæ,ÕG×�Þ�ó�é[ð�Û¦Ü�Ù	Þ=á¶á_ÕªðZàFÞWñ

?¿ÛWÜaä � �.*�* ���
!�����ÕG×�Þ�Û¦Ü�ç�ÞºÜaà�Ü�Ø¶åºÞ K$Ø¶Ù�ÛWóuÕ
äWØâÔ�Þºçhæ³Ü�Û¦ã
Q�� JL���,�L!#�8�5��"�7��9)+� $�$KFZ� �*`:.�$�	�� ���10 FZ��$�	;) ��	
�\	:0:�8$ �\.��57����,%'"�$���7�%'$,�����X	�!&��
��8���(��[

]1J



áâÛ¦ê¿øLK¿ú"T<á¶Û¦ê±øLK � ú�������á¶Û¦ê¿øXK9J�� B ú���áâÛ¦ê¿øLK � ú�� ø � ú
Úa×�ÞºÜ�Þ��zØâÙzÜGä©Ô�ç�Û¦ã�ëWä©Ü	Øîä©ó�á¶Þ1ç�ÜGä�ÚaÔ�æ³Ü	ÛWã ä�é�ÔuØâæ³Û¦Ü�ã ç�ØâÙ�Õ	Ü	Ø¶óuéuÕGØâÛ¦ÔüØâÔ � � BG]�� ñ���×uÞ$ä©Ù	Ù	ÛZåºØ¶ä©ÕGÞ=ç

�té±äWÔ�ÕGØ¹Õªð$ØâÙ¬ç�Þ=Ü	Ø¹ë¦Þºç$æ³Û¦Ü	ã8ÕG×uÞ"ç�Þ=ãïäWÔuç�æ³é�Ô�å3ÕGØ¶ÛWÔ����+øLK¿ú3ñ � á¶Þ�ä©Ü	áâðW÷_ä©åºåºÛWÜ	ç�ØâÔ�êHÕ	Û\ø � ú·äWÙ%K�� K � Õ	×�Þ
�té±äWÔ�ÕGØ¹ÕªðüØâÙ"Ô�Þ=ê�ä©ÕGØ¹ë¦Þ©÷päWÙ"Ø¹ÕzÙ	×uÛ¦é�á¶çüóYÞïæ³ÛWÜzä�Ù�Þºá¶á»Û¦Ü�ç�ÞºÜ=ñ\ÓÀæ�� �
	 ÷{ÚaØâÕ	× 	 @ � � BG]�� ä�à±äWÜ	äWãHÞ3ÕGÞ=Ü
Ù	àFÞºå=Øâì±å�Û©æ ÕG×�Þ�äWê¦ÞºÔ�Õº÷�ÕG×�ÞHÙ	é�àuà�á¶ØâÞºç Û¦Ü�ç�ÞºÜ�Ø¶Ù"ä�ãïä©Ü	ÝWÞ3ÕzÛ¦Ü�ç�ÞºÜ�ø�� B ���+øLK¿ú	ú3ý�Û©ÕG×�Þ=Ü�ÚaØ¶Ù�Þ�ØâÕ�Ø¶Ù�ä�áâØ¶ã1ØâÕ
Û¦Ü	çuÞºÜHøLK B ���zøLKFú�ú3ñW��×�Þ1à±äWÜGä©ãHÞ3ÕGÞºÜ 	 ç�Þ=ì±ÔuÞºÙ�Õ	×�Þ1äWê¦Þ=ÔtÕµà�Ü�Û¦àFÞºÔ�Ù�ØâÕªð\ÕGÛ�Ù�é�ó�ã1ØâÕ�ãHäWÜ	Ý©Þ=ÕµÛ¦Ü	çuÞºÜ	Ù���Ø¹æ
	 T ] äWáâá_ÕG×�Þ�Û¦Ü�ç�ÞºÜ�Ù'äWÜ	Þ�ãHäWÜ	Ý©Þ=ÕaÛ¦Ü�ç�ÞºÜ�ÙaÚa×uØ¶á¶Þ�Ø¹æ 	 T � äWá¶áFÕG×�Þ�Û¦Ü�ç�ÞºÜ�Ù·ä©Ü	Þ�ÛWæ,ÕG×�Þ�á¶ØâãHØ¹Õ�ÕªðZàFÞWñ


¬Ô±äWáâÛ¦ê¦Û¦éuÙ	áâðW÷uæ³Û¦Üaä ����3 ��� !��$�"ÕG×uÞµàuÜ	Ø¶å=Þ�Ø¶Ù�Û¦ó[Õ
äWØâÔ�Þºç�ó�ð

áâÛ¦ê¿øXKFú"T<á¶ÛWê¿øLK � ú�������áâÛ¦ê±øXK9J�� B ú���á¶ÛWê¿øLK � ú�� ø 0Wú
Úa×�ÞºÜ�Þ
�z×±äWÙµÕG×�ÞHÙGäWã1Þïã1Þ�äWÔuØ¶Ô�ê$äWÙzä©óYÛ�ë¦Þ©ñ �·Û©ÕGØ¶å=Þ1Õ	×±ä©Õ�ÕG×�ÞHó�éuð Û¦Ü	ç�Þ=Ü"åºäWÔ Ø¶Ô à�Ü	ØâÔ�åºØâà�á¶Þ�óFÞ

Ø¶Ù�Ù	é�Þ=ç�ó�ð�ä©ê¦ÞºÔ�ÕGÙ·×±ä�ëZØ¶Ô�êHÔ�ÛïÙ�×±äWÜ	Þ�ÛWæpäWÙ�Ù	Þ3Õ�÷FØNñ ÞWñ�� T � ñ�ÓªÔ�Õ	×�Ø¶Ù'å�ä©Ù	ÞGK ��ç�ÛZÞºÙ·Ô�ÛWÕ·Þ3ß[Ø¶Ù�ÕGÙIä©Ô�ç$Õ	×�Þ
æ³Û¦á¶áâÛ�ÚaØ¶Ô�êzÜ�é�á¶Þ�ØâÙ�é�Ù	Þ=ç�ØâÔ�Ù�Õ	Þ�äWç

áâÛ¦ê¿øXKFú"T<á¶ÛWê¿øLK9J�� B ú�������áâÛ¦ê±øXK9J�� G ú���á¶ÛWê¿øLK9J�� B ú�� øG�¦ú
��×�Þ�Ù	é�óuÙ	Þ��té�Þ=Ô�Õ¬ç�Þ3ÕGÞ=Ü	ã1Ø¶Ô±ä©Õ	Ø¶Û¦Ô1ÛWæAÕG×uÞIÛ¦Ü	çuÞºÜE�té±ä©ÔtÕ	ØâÕªð�äWÔ�çïÕ	×�Þ�ç�Þºå=Ø¶Ù�Ø¶Û¦ÔïÚa×uÞ=ÕG×uÞºÜ ÕGÛ"Ù	é�ó�ã1ØâÕ ä

á¶ØâãHØ¹ÕkÛ¦Üaä�ãHäWÜ	Ý©Þ=ÕaÛ¦Ü�ç�ÞºÜaØ¶Ù�çuÛ¦Ô�Þ�æ³Û¦á¶áâÛ�ÚaØ¶Ô�ê"Õ	×�Þ�ÙGäWã1Þ�Ü	éuá¶ÞºÙ'äWÙaÛWæ,ÕG×uÞµÙ�Þºáâá¹ÿÀÕªðZàFÞ�Û¦Ü	çuÞºÜºñ
�·ÛWÕ	Ø¶åºÞ�ÕG×�ä©Õ�÷YäWåºå=Û¦Ü	çuØ¶Ô�ê1ÕGÛHÕ	×�Ø¶Ù'Úa×�Û¦áâÞ�à�Ü�Û[å=Þºç�éuÜ	ÞW÷FÕG×�Þ�ê¦ÞºÔuÞºÜGäUÕGÞºç�á¶Ø¶ã1ØâÕ Û¦Ü	ç�Þ=Ü	ÙzøLK B D?�zøLKFú�ú·äWÜ�Þ

àYÛWØ¶Ô�ÕGÙµäWá¹Ú ä�ðZÙ�á¶ä�ð[ØâÔ�ê�Û¦Ô ÕG×�Þ1äWê¦Þ=Ô�Õ"ç�Þ=ãïä©Ô�çíæ³éuÔ�å=Õ	Ø¶Û¦Ô�ñïò$Û¦Ü�ÞºÛ�ë¦Þ=Üº÷,ÕG×�Þ1à�Ü	Þ=Ù	å=Ü	Ø¶à[ÕGØ¶ÛWÔíÕ	×±ä©Õ�äWê¦Þ=ÔtÕ	Ù
Õ
äWÝ©ÞIØ¶ÔHåºÛ¦ÔuÙ	Ø¶çuÞºÜGäUÕGØ¶ÛWÔHÕG×uÞ¬áîä©Ù�Õ�à�Ü	ØâåºÞ¬Û©æ�ÕG×�Þ¬äWÙ	Ù�Þ=Õ Õ	Ûzê¦Þ=Ô�ÞºÜ	ä©ÕGÞ·à�Ü	ØâåºÞºÙ»æ³Û¦ÜpÕG×�Þ=Ø¶ÜkÛWÜ	ç�Þ=Ü	ÙkØâÙ�å=Û¦Ô�Ù�Ø¶Ù�Õ	ÞºÔ�Õ
ÚaØâÕ	×�Õ	×�Þ�Ø¶ç�Þºä+ÛWæ�ãHäUß[Ø¶ã1Ø
�=Ø¶Ô�êµÕG×�Þ�à�Ü�Û¦ó±äWóuØ¶á¶Ø¹ÕªðïÛ©æBÕ	×�Þ�Û¦Ü	ç�Þ=Ü�ÕGÛ�óYÞ�æ³é�á¹ì±á¶áâÞºç�ñ

��� � � �
�����G2�)���!$� - ���'&1�
!$)%6%� 4��
2 &��

�BÛ+Ù�é�ã éuà�÷uÕG×uÞ�óYÞ=×±ä�ë[ØâÛ¦é�Ü Û©æ�ä©Ôtðïê¦ÞºÔuÞºÜ	Øâå�äWê¦Þ=Ô�ÕaØ¶Ô�Û¦éuÜ ãHÛZç�Þ=á_å�ä©ÔhóYÞ�å=Û¦ãHàuá¶Þ=Õ	Þºá¹ðHÙ�àYÞ=åºØ¹ì±ÞºçhÚaØâÕ	×
Û¦Ô�á¹ðzÕG×�Ü�ÞºÞaà±äWÜ	äWã1Þ=ÕGÞ=Ü	Ù���ÕG×�ÞaÜ�Ø¶Ù	Ýzä�ëWÞºÜ�Ù	Ø¶ÛWÔ � ÷�ÕG×�Þ�ÕGØâãHÞ�×uÛ¦Ü	Ø �ºÛ¦Ô � Û¦Ô�Úa×�Ø¶å
×HØâÕpÞ3ëWä©á¶é±ä©Õ	ÞºÙpà±äWÙ�Õ ä©Ù	Ù	Þ3Õ
àYÞ=Ü�æ³Û¦Ü�ãïä©Ô�åºÞ=Ù¬Ø¶Ô)Û¦Ü�ç�ÞºÜ'ÕGÛïóué�Ø¶áâç�ØâÕ	Ù·Û�ÚaÔ�æ³ÛWÜ	ÞºåºäWÙ�Õ	ÙIäWóFÛ¦éuÕ·à�Ü�Ø¶åºÞ�ãHÛ�ëWÞºã1ÞºÔ�Õ�÷YäWÔ�ç�Ø¹ÕGÙ'à�Ü	ÛWàYÞ=Ô�Ù	Ø¹Õªð 	
ÕGÛ+Ù�é�ó�ã1ØâÕ�ãHäWÜ	Ý©Þ=ÕaÛ¦Ü�ç�ÞºÜ�Ù�Ø¶Ô�Ù�ÕGÞºäWç�ÛWæ,á¶Ø¶ã1ØâÕ»Û¦Ü�ç�ÞºÜ�Ùµø³Õ	×�Ø¶Ù�á¶äWÙ�Õ�à�äWÜGäWã1Þ=Õ	ÞºÜ óFÞºØâÔ�ê+ã1Þ�äWÔ�ØâÔ�êWæ³é�áFÛ¦Ô�á¹ðïØâÔ
ãïä©Ü	ÝWÞ3ÕGÙaå
×±äWÜ	äWå=Õ	ÞºÜ�Ø
�ºÞ=ç�ó�ð�ä+ó±ä©Õ	å
×�äWéuå=ÕGØâÛ¦ÔhÛ¦ÜaÛ¦Ü�ç�ÞºÜ�óFÛ[ÛWÝ�à�Ü	Û©ÕGÛZåºÛ¦áîú3ñ

ÓªÔ ÕG×uØ¶Ù�æ³ÜGäWã1Þ=Ú�Û¦Ü	Ý\çuØâèYÞºÜ	Þ=Ô�Õµæ³ÛWÜ	ã1ÙµÛ©æ�Ø¶Ô�ÕGÞ=Ü�ÿªäWê¦ÞºÔ�Õµ×�Þ3ÕGÞºÜ�Û¦ê¦Þ=Ô�ÞºØ¹Õªð åºäWÔüóFÞ1Þ�äWÙ�Ø¶áâð�Û¦óuÕ
ä©Ø¶Ô�Þ=ç�÷,äWÙ
ÚkÞµÙ	×�äWá¶á�çuÛ1óFÞºáâÛ�Ú�÷±ótðïëWä©Ü�ðZØ¶Ô�ê+Õ	×�ÞºÙ�Þ�à±ä©ÜGäWã1Þ=Õ	ÞºÜ	Ù�ÚaØ¹ÕG×�ØâÔ�ÕG×�Þ�àFÛ¦à�é�á¶ä©ÕGØâÛ¦Ô�ñ

F·Û�ÚkÞ3ë¦Þ=Üº÷¿Ø¶Ô�ÛWÜ	ç�Þ=Ü�ÕGÛ+å
×uÞºå
ÝHÕ	×�ÞIå=Û¦Ô�Ù	ØâÙ�Õ	ÞºÔ�å3ðhÛWæ�ÕG×uÞIàYÛWÙ�ÕGØâÔ�ê"Ü�é�á¶Þ=Ù ç�Þ=Ù	åºÜ�Ø¶óFÞºç�äWóFÛ�ë¦Þ�áâÞ=Õ éuÙkì±Ü	Ù�Õ
åºÛ¦ÔuÙ	Ø¶çuÞºÜzÕG×uÞ)à�äWÜ�Õ	Ø¶åºéuáîäWÜ�å�äWÙ�Þ�ÚaØ¹ÕG×�×�Û¦ã1Û¦ê¦Þ=Ô�ÞºÛWé�Ù�äWê¦Þ=ÔtÕ	Ùº÷»ØNñ ÞWñ�ä©ê¦ÞºÔ�ÕGÙ+ÚaØ¹ÕG× ÕG×uÞ)Ù	äWã1Þ�ëWä©á¶é�Þïæ³ÛWÜ

] �



 0.82
 0.84
 0.86
 0.88

 0.9
 0.92
 0.94
 0.96
 0.98

 1

 0  50  100  150  200  250  300  350  400  450  500
 1e-07
 1e-06
 1e-05
 1e-04
 0.001

pr
ic

e

qu
an

tit
y

Walrasian auction

 0.82
 0.84
 0.86
 0.88

 0.9
 0.92
 0.94
 0.96
 0.98

 1

 0  50  100  150  200  250  300  350  400  450  500
 1e-08
 1e-07
 1e-06
 1e-05
 1e-04
 0.001

pr
ic

e

qu
an

tit
y

Batch auction

 0.82
 0.84
 0.86
 0.88

 0.9
 0.92
 0.94
 0.96
 0.98

 1

 0  50  100  150  200  250  300  350  400  450  500
 1e-08
 1e-07
 1e-06
 1e-05
 1e-04
 0.001

pr
ic

e

qu
an

tit
y

Book

?�Ø¶êWé�Ü	Þ ����D�Ü	Ø¶å=Þ�äWÔ�çI�té±ä©ÔtÕ	ØâÕªðïóYÞ=×±ä�ë[ØâÛ¦é�ÜkÚaØ¹ÕG×�×uÛ¦ãHÛWê¦ÞºÔ�Þ=Û¦é�ÙaäWêWÞºÔ�ÕGÙkæ³ÛWÜkÕG×�ÞIÕ	×�Ü	Þ=ÞIãHäWÜ	Ý©Þ=Õ�à�Ü�ÛWÕGÛUÿ
åºÛ¦áâÙºñ ��×�Þµã1Û[ç�Þ=á_à±ä©ÜGäWã1Þ=Õ	ÞºÜaäWÜ�Þ��,T � � ] ÷$� T � �P] ÷ � T � ��� ] ÷ � T ]1��� ä©Ô�ç 	 T � ] äWÔuç$ä©ê¦ÞºÔ�ÕGÙ·äWÜ�Þ
Ø¶Ô�Ø¹ÕGØ¶äWá¶Ø �ºÞºç1ÚaØâÕ	×)×uÞ=ÕGÞ=Ü	Û¦êWÞºÔ�Û¦éuÙ'æ³Û¦Ü�ÞºåºäWÙ�Õ	Ùaæ³ÛWÜ���J�� B ���Aø	��ú � ä©Ô�ç �9J�� B ���,ø���ú � ñ

ÕG×�Þ�à±äWÜ	äWãHÞ3ÕGÞ=Ü	Ù � ÷ � äWÔ�ç 	 ÷Fç�ØâèYÞºÜ�Ø¶Ô�ê1Û¦Ô�á¹ðhØ¶Ô)ÕG×�Þ�Ø¶Ô�Ø¹ÕGØ¶äWá_å=Û¦Ô�ç�Ø¹ÕGØ¶ÛWÔ�Ù·å=Û¦Ô�å=ÞºÜ	ÔuØ¶Ô�ê1ÕG×�Þ=Ø¶Ü'ÞºÙ�Õ	Ø¶ãHä©ÕGÞ=ç
æ³Û¦Ü	Þ=å�äWÙ�Õ ��J�� B � � � ä©Ô�ç �9J�� B � � � ñ ?±Û¦Ü"Ù�é�ØâÕGäWó�á¶Þ1å
×�Û¦ØâåºÞ=ÙzÛWæ�ÕG×uÞ�à±äWÜ	äWãHÞ3ÕGÞ=Ü	Ù�Õ	×�Þ�Ù�ð[Ù�ÕGÞ=ã àYÛWÙ	Ù	Þ=Ù	Ù�ÞºÙ1ä
é�Ô�Ø �ZéuÞ·Ù�Õ
äWó�áâÞ·Þ��té�Ø¶áâØ¶ó�Ü�Ø¶é�ãDÚaØâÕG×�ÕG×uÞIäWÙ�Ù	Þ=Õ�à�Ü�Ø¶åºÞ'ê¦Ø¹ë¦ÞºÔHó�ð�K T ��� �Zñ�ÓÀÕ�Ø¶Ù»Ø¶ã1ã1Þºç�Ø¶ä©ÕGÞkÕ	ÛµëWÞºÜ�Øâæþð�ÕG×±äUÕ
ÕG×�ØâÙaà�Ü	ØâåºÞ�åºáâÞ�äWÜ�ÕG×uÞµãHäWÜ�ÝWÞ=Õ'Úa×�Þ=Ô ��J�� B � � � T � ÷ �9J�� B � � � T � ØâÔ ø � ú'�pÕ	×�Ø¶ÙaÜ�Þºà�Ü�ÞºÙ	Þ=Ô�ÕGÙ�ä+ìuß[Þºç$àYÛ¦ØâÔ�Õ
æ³Û¦ÜkÕ	×�Þ�ãïä©Ü	ÝWÞ3Õ�çuðZÔ±äWã1Ø¶å=Ù�ø³æ³ÛWÜ�äzåºÛ¦ã1à�áâÞ=ÕGÞ·ç�Ø¶Ù�åºé�Ù�Ù	ØâÛ¦Ô)äWóYÛWéuÕ ÕG×uÞ�Ù�Õ
ä©ó�Ø¶áâØâÕªð�ÛWæAÕG×uØ¶Ùkìuß[Þ=ç$àFÛ¦Ø¶Ô�Õº÷[Ù�ÞºÞ

kÛWÕ�Õ
ä/���ºØ·ø �����f� ú	ú*ñ 
·Ù�åºäWÔíóYÞ1Ù	Þ=ÞºÔ ØâÔ ì�ê¦é�Ü	Þ �u÷BäWá¶áBÕG×�Þ�ÕGÜ	äWç�Ø¶Ôuê)àuÜ	ÛWÕ	Û[å=Û¦á¶Ù�à�Ü�Û[ç�éuåºÞ�ë¦ÞºÜ�ðíÙ	Ø¶ã1Ø¶á¶äWÜ
Ü	Þ=Ù	é�á¹ÕGÙ��BÕG×�Þ·à�Ü	ØâåºÞ�ÕGÞ=Ô�ç�Ù�äWÙ�ðZãHàuÕ	ÛWÕGØâå�äWáâáâðµÕGÛ�ÚkäWÜ	çïÕ	×�Þ'Þ��té�Ø¶áâØ¶ó�Ü�Ø¶é�ãôà�Ü	ØâåºÞaÚa×�Ø¶áâÞ�ÕG×�Þ'ÕGÜGä©ç�Þºç �Zé�äWÔ�ÕGØâÕªð
ê¦ÛZÞºÙaÕGÛ4�=ÞºÜ�Û\ø³Õ	×�Þµó±ä©ÕGå
×�äWÔ�ç�ÛWÜ	ç�Þ=Ü·óFÛ[ÛWÝhà�Ü	ÛWÕ	Û[å=Û¦á¶Ùaê¦Þ=Ô�ÞºÜ	ä©ÕGÞ©÷_ä©Ù·Þ*ßuàFÞºå3ÕGÞ=ç�÷_Ù�Û¦ãHÞ �±é�å3ÕGé±äUÕGØ¶ÛWÔ�Ù·ØâÔ
ÕGÜ	äWç�Þºç4�Zé�äWÔ�ÕGØâÕ	Ø¶Þ=Ù äWÔ�çïà�Ü	ØâåºÞºÙ�Úa×�Û¦Ù	ÞIäWãHàuá¶ØâÕ	é�ç�Þ�ÕGÞ=Ô�ç�Ù ×uÛcÚ�Þ=ëWÞºÜ�ÕGÛ �ºÞºÜ�Û"Úa×�Þ=Ô ��� � ú3ñ ��×�ÞIÙ	äWã1Þ
ÝtØ¶Ô�ç$ÛWæ�Ü	Þ=Ù	é�á¹Õaæ³Û¦Ü'Õ	×�Þµ×�Û¦ã1Û¦ê¦ÞºÔuÞºÛ¦é�Ù·äWê¦Þ=Ô�ÕGÙ¬åºäWÙ	Þ�Ø¶Ù·äWá¶Ù�ÛHÛWóuÕ
äWØâÔ�Þºç�æ³Û¦Ü'å
×�Û¦ØâåºÞºÙ·ÛWæ�Õ	×�Þ"à�äWÜGäWã1Þ=Õ	ÞºÜ�Ù
ÕG×±äUÕ�áâÞ�äWç\Õ	×�Þ�Ù�ðZÙ�Õ	Þºã ÕGÛ)àYÞ=Ü	ØâÛ[ç�ØâåzÛ¦ÜµäWàFÞºÜ�Ø¶ÛZç�Ø¶åzå3ðZåºá¶Þ=Ù�ø³åWñÃæ�ñ 
�ÛWÕ	ÕGä/���=Ø'ø ����� � ú	ú*ñ+ÓªÔüäWáâá{å�ä©Ù	ÞºÙ=÷BÕ	×�Þ
çuðZÔ±äWã1Ø¶å=Ù�é�Ôuç�ÞºÜpÕG×�ÞaÕG×uÜ	ÞºÞ'à�Ü�ÛWÕGÛZåºÛ¦áâÙpØ¶Ù»äWá¶ã1Û¦Ù�ÕpØ¶ç�Þ=ÔtÕ	Ø¶åºäWá,ø³ÚaØ¹ÕG×1Ù	Û¦ã1Þ·çuÞ=ëZØîä©Õ	Ø¶Û¦Ô�Þ=Ù	Ù	Þ=Ô�ÕGØîä©á¶áâð�çué�Þ'Õ	Û
ÕG×�Þ�àYÛWÙ	Ù	Øâó�Ø¶áâØâÕªð�Õ	Ûï×±ä�ëWÞ��ºÞ=Ü	ÛïÕ	ÜGäWç�ØâÔ�êHæ³ÛWÜ·Ù�Û¦ãHÞ�ÕGØâãHÞµÙ�Õ	Þºà�Ù¬Ø¶Ô$Õ	×�Þ"ó�ä©ÕGå
×\ä©é�å=Õ	Ø¶Û¦Ô�äWÔ�ç�Û¦Ü�ç�ÞºÜ·óYÛZÛ¦Ý
à�Ü	Û©ÕGÛZåºÛ¦áâÙ
ú3ñ

��×�Þ�å=ÞºÔ�ÕGÜ	äWáz�té�ÞºÙ�ÕGØâÛ¦Ô)Õ	×�ÞºÔ$óYÞ=åºÛ¦ã1ÞºÙ���Úa×±ä©Õa×±äWàuàYÞ=Ô�Ù'Úa×uÞºÔ�ÛWÔ�Þ�Ø¶Ô�ÕGÜ�Û[ç�éuåºÞºÙa×�Þ3ÕGÞ=Ü	Û¦ê¦Þ=Ô�ÞºØ¹Õªð��
��×�ÞºÜ�Þ äWÜ	Þ)ÕªÚkÛ�Ù�Û¦é�Ü	å=ÞºÙhÛWæ�×uÞ=ÕGÞ=Ü	Û¦êWÞºÔ�Þ=ØâÕªðÖØ¶ÔSÛWé�Üïã1Û[çuÞºáNñ 
2ì±Ü�Ù�ÕïÛ¦Ô�Þ�ØâÙ ��ØâÔtÕ	Ü	ØâÔ�Ù	Øâå�� ÕGÛüÕ	×�Þ

] 0



äWê¦Þ=ÔtÕ	Ù�ØâÔ Ù�Û)æwä©Ü�ä©ÙµÕ	×�Þ=ð ç�Ø¹è_Þ=Ü�æ³Ü	Û¦ã2Õ	×�Þ1Ù�Õ
ä©Ü�ÕµØ¶Ô\ÕG×uÞºØ¶Ü�à±ä©ÜGäWã1Þ=Õ	ÞºÜ	Ù � ÷���äWÔ�ç 	 ñ 
 Ù�Þºå=Û¦Ô�çüÛWÔ�Þ
Ø¶Ù�Þ=Ô�ç�Û¦ê¦Þ=Ô�Û¦é�ÙaÕGÛ1ãHäWÜ	Ý©Þ=ÕaçuðZÔ±äWã1Ø¶å=Ù'äWÔ�ç)åºÛ¦Ô�å=ÞºÜ�Ô�Ù·Øâç�Ø¶ÛWÙ�ðZÔ�åºÜ	ä©ÕGØâåIÙ	×uÛ[å
ÝtÙ¬ÛWÔ�Õ	×�Þ�ÞºÙ�ÕGØ¶ãHä©Õ	ÞºÙ'äWê¦Þ=ÔtÕ	Ù
ãïä©ÝWÞWñ

ÓªÔzÕG×�Þ»æ³Û¦á¶áâÛcÚaØâÔ�ê'äWÔ±äWá¹ðZÙ	Ø¶Ù,ÚkÞ�ÚaØ¶á¶áté�Ù�Þ óFÛWÕG×µæ³Û¦Ü	ã1Ù�ÛWæ�×�Þ=Õ	ÞºÜ	ÛWê¦ÞºÔ�Þ=ØâÕªðWñ{ÓªÔzà±äWÜ�ÕGØâåºé�á¶äWÜ�ÚkÞ�ØâÔtÕ	Ü	ÛZç�é�å=Þ
ÕªÚkÛHç�Ø¶Ù�ÕGØâÔ�å=Õaê¦Ü�Û¦é�à�ÙaÛWæ�äWê¦Þ=Ô�ÕGÙºñ�
/ì±Ü	Ù�Õ·êWÜ	Û¦é�à)Ø¶Ù æ³ÛWÜ	ã1Þºç�ó�ð 	����1� 3 
 ��	�!�& � �.	���&+*��1� ���Wñ���×�Þ=ð$äWÜ�Þ
å
×±äWÜ	äWå=Õ	ÞºÜ	Ø �ºÞ=ç�ó�ð � T ] äWÔ�ç�ó�ð$äHçuðZÔ±ä©ãHØâå�Ô�ÛWØ¶Ù	Þ�Ø¶Ô�ÕG×�Þ=Ø¶Üaæ³Û¦Ü	Þ=å�äWÙ�ÕGÞ=ç\Þ3ß[åºÞ=Ù	Ù�Ü	Þ3ÕGé�Ü�Ô ��×�Þ=Ô�åºÞ"Õ	×�Þ=ð
ç�ÛüÔuÛWÕ1é�àYç�ä©ÕGÞ�ÕG×�Þ=Ø¶Ü�Þ3ß[àFÞºå3Õ
ä©Õ	Ø¶Û¦Ô�ÙHäWå=åºÛ¦Ü�ç�Ø¶Ô�ê ÕGÛ ãïä©Ü	ÝWÞ3Õ1çuðZÔ±äWã1Ø¶åºÙ=÷ ó�éuÕHÞ3ßZÕ	ÜGäWå3ÕHÕ	×�Þºã æ³Ü�Û¦ã ä
ê¦ØâëWÞºÔ�ç�ØâÙ�ÕGÜ�Ø¶ó�é[ÕGØ¶ÛWÔ Ø¶Ô�çuÞºàFÞºÔ�ç�Þ=Ô�ÕGáâð�ä©Õ�Þ�äWå
×.Ü	ÛWé�Ô�ç�ñA
8Ù�Þºå=Û¦Ô�ç.ê¦Ü	Û¦éuà�÷�Úa×�Ø¶å
×.å�äWÔ�Ü�Þ=æ³ÞºÜ�Ü	Þ=ç.Õ	Û äWÙ
������	�! 
 ��*�*���� ��	 
�����& ������� ���©÷Yä©Ü	Þµà±äWÜGä©ãHÞ3ÕGÞºÜ�Ø
�=Þºç�ÚaØâÕG×�ä � T � � �3. B � ñO��×�Þ=ð$äWÜ�Þ�ó�äWÙ	Øâå�äWáâáâð ��Ô�äWØâëWÞ
Þºå=Û¦Ô�Û¦ã1Þ=Õ	Ü	Ø¶å=ØîäWÔuÙ���Úa×�ÛíÛ¦óuÕGäWØ¶Ô Õ	×�ÞºØâÜzæ³Û¦Ü	Þ=å�äWÙ�ÕGÙ+æ³Ü	Û¦ã áîäWÙ�Õ�ãïä©Ü	ÝWÞ3Õ+ÕGÜ�ÞºÔ�ç�Ù=ñ �·ÛWÕ	Ø¶åºÞ�ä©á¶Ù	Û�Õ	×±ä©Õ+Õ	×�Þ
Ù	ØâãHà�áâÞ)æwä©å=ÕïÕ	×±ä©ÕHÕG×�Þ=Ù	Þ äWê¦Þ=Ô�ÕGÙhäWáâÙ	Û å=Û¦Ô�Ù�Õ
äWÔ�ÕGá¹ðSéuàYç±äUÕGÞ�Õ	×�ÞºØâÜHÞ3ëWä©á¶é±ä©Õ	Ø¶Û¦ÔÖÛWæ�Ü	ØâÙ	Ý¿÷aç�ÞºÙ�ÕGÜ�ÛcðZÙ�Õ	×�Þ
àYÛWÙ	Ù	Øâó�Ø¶áâØâÕªðhæ³Û¦Ü·ÕG×�Þ=ã!ÕGÛ�ê¦Þ=Ô�ÞºÜ	ä©ÕGÞ�ä ��ÜGä©Õ	Ø¶Û¦Ô±ä©á,óué�ó�ó�áâÞ���çuðZÔ±äWã1Ø¶å=ÙIÛWæ»à�Ü	ØâåºÞ=Ùº÷�Þ=ëWÞºÔíØâæ�Õ	×�Þ=ð ä©Ü	Þ"Õ	×�Þ
Û¦Ô�á¹ðhäWê¦Þ=Ô�ÕGÙaØ¶ÔhÕG×uÞµãHäWÜ�ÝWÞ=Õ"øþæ³Û¦Üaä+ç�Ø¶Ù�åºé�Ù�Ù	Ø¶ÛWÔ$ÛWæ,ÕG×uØ¶Ù�àFÛ¦Ø¶Ô�ÕaÙ	Þ=Þ 
�ÛWÕ	ÕGä/���=Ø»ø ����� � ú	ú*ñ

� Û¦Ô�åºÞ=Ü	Ô�ØâÔ�ê Þ=Ô�ç�Û¦ê¦Þ=Ô�Û¦é�ÙH×�Þ=Õ	ÞºÜ�Û¦ê¦ÞºÔuÞºØâÕªðW÷ ÚkÞ�äWç�çÖØ¶ç�ØâÛ¦Ù�ðZÔ�å=ÜGä©Õ	Ø¶å�Ù	×�ÛZå
ÝtÙïÕGÛüäWê¦Þ=ÔtÕ	ÙHæ³Û¦Ü�ÞºåºäWÙ�Õ	Þºç
à�Ü	ØâåºÞ1Ü	Þ3ÕGé�Ü�Ô�ÙzÞ3ßZÕ	ÜGäWå3ÕGÞºç�ØâÔ�ç�Þ=àYÞ=Ô�ç�ÞºÔ�Õ	áâð æ³Ü	Û¦ã ä$é�Ô�Øâæ³ÛWÜ	ã ç�ØâÙ�Õ	Ü	Ø¶óuéuÕGØâÛ¦Ô Û©æ�Ù	é�àuàYÛ¦Ü�Õ � � � �P]CB � �P]7� æ³ÛWÜ
ÕGÜ�ÞºÔ�ç�æ³Û¦á¶áâÛ�ÚkÞ=Ü	ÙaäWÔ�ç � � � � 0 B � � 0 � æ³Û¦Ü�Ô�Û¦ØâÙ�ð�æ³é�Ôuç±äWã1ÞºÔ�Õ
äWáâØ¶Ù�ÕGÙ G 
 ñ

?�Ø¶Ô±ä©á¶áâð+Ú�Þ�Þ3ß[àFÞºÜ	ØâãHÞ=Ô�Õ ÚaØâÕ	×hç�ØâèYÞºÜ�ÞºÔ�Õ�ë©äWá¶é�Þ¬ÛWæ 	 ø � ÷_ñ ] ÷�ñ � ÷_ñ J ÷�ñ � ÷�ñ 0¦ú3÷[×�Û¦ã1Û¦ê¦Þ=Ô�ÞºÛ¦éuÙ�ÛcëWÞºÜ Õ	×�Þ
àYÛWà�é�áîäUÕGØ¶ÛWÔ G�B ñ

ÓªÔ.ÛWé�Ü+Ù	Øâãzé�áîäUÕGØ¶ÛWÔ�ÙµÚ�Þh×±ä�ë¦Þ�Þ*ßuàFÞºÜ�Ø¶ã1ÞºÔ�ÕGÞ=ç�÷pÚaØâÕG×uØ¶Ô Þ3ë¦ÞºÜ�ð�ãïä©Ü	ÝWÞ3Õ+Ù�Õ	Ü	é�å3ÕGé�Ü�ÞW÷pÚaØâÕ	×�ç�ØâèYÞºÜ�ÞºÔ�Õ
Þºå=Û¦á¶Û¦êWØ¶ÞºÙ"ÛWæ·ÕªðZàFÞºÙ�ÛWæ·äWê¦Þ=Ô�ÕGÙ+ÚaØâÕ	×�Õ	×�Þ�æ³Û¦áâá¶Û�ÚaØ¶Ô�ê$à�Ü	ÛWàYÛ¦Ü�ÕGØâÛ¦Ô�ÙzóFÞ=ÕªÚ�ÞºÞ=Ô � Ô�Û¦Ø¶Ù�ðüæ³é�Ôuç±äWã1ÞºÔ�Õ
äWáâØ¶Ù�ÕGÙ��

äWÔ�ç � å
×�äWÜ�Õ	Ø¶Ù�Õ	Ù�� � � , ]1��� ÷ � 03, .30[÷20 � ,30 � ÷�.303, � 0Z÷ ]1��� , � ñ

� ��Ò * Ð � ��Ì�Ò=ÎHË Í ��!{Ð �=Ì !

ÓªÔ áâØ¶Ô�Þ�ÚaØâÕG×\Õ	×�Þ�Þºã1à�Ø¶Ü�Ø¶å�ä©áBÞ3ë[Øâç�ÞºÔuåºÞ1ç�Ø¶Ù�åºé�Ù�Ù	Þºç Ø¶Ô Ù	Þ=å=Õ	Ø¶Û¦Ô � ÚkÞ�Ù�Õ	é�çuð\Õ	×�Þ+Ù�ÕGä©ÕGØâÙ�ÕGØâåºÙ�å=Û¦Ô�åºÞ=Ü	Ô�ØâÔ�ê
Ù	Ý©Þ=ÚaÔ�Þ=Ù	Ùº÷YÝté�Ü�Õ	Û¦Ù	ØâÙº÷¿äWéuÕ	Û[å=Û¦Ü	Ü�Þºá¶ä©ÕGØâÛ¦Ô�ÛWæBÜ	Þ3ÕGé�Ü�Ô�Ù¬ä©Ô�ç�ä©éuÕGÛZåºÛ¦Ü�Ü	Þ=áîä©Õ	Ø¶Û¦Ô�Û©æBëWÛ¦á¶é�ã1ÞºÙ=ñ

ûüÞ)åºÛ¦ã1à�éuÕ	ÞhÙ�ÕGä©ÕGØâÙ�ÕGØâåºÙ�é�Ù�Ø¶Ô�ê ������� Ù�ÕGÞ=à�ÙHÛ©æ¬Ù�Ø¶ãzé�á¶ä©ÕGØâÛ¦Ô�÷pä©æþÕ	ÞºÜ+ç�ØâÙ	åºäWÜ	ç�ØâÔ�ê\ÕG×�Þhì±Ü�Ù�Õ ������� ØâÔ
Û¦Ü	çuÞºÜ�ÕGÛ1ä�ë¦Û¦Øâç�àYÛ¦Ù�Ù	Øâó�á¶ÞIÕ	ÜGäWÔ�Ù�Ø¶Þ=ÔtÕ'Þ3è_Þ=å=ÕGÙ-G=Gcñ
Q�� JL���,� _ ��$ "��*�,�����1�57���	A�����U	����*��% ��"��5$�$ �
"����80�F��
.�7(��%'��� ����	����87��X���X0:����%'"/�����80���� *+�,��@L^T�'��7��,%��?J �1%(�����,%��5$/^T�5�G"���$ [
} ! i3�U���'�X������_ ��$ "��*	5!�����X-l ) !#	�7������E)+��	�$��*.Z	�.�"�$��5����	��K[ JL���,�X�����8�
� ��
�$ �E_��87��\$,�57�
��+�G"��6FZ��7?�,��0:"��*��	6�����E! ��%'�

�����;�E!#	�7E%�	��L_��8��������%�� )X����	�7����5$����8�9�����6��	5�(�5$&�5�
	�"����E	5! �����4������	 XA)+����$ �6�����\0:�G���5�
�,%A0:�8./�8��0��E	��2�����6.�7�	:0:"�%'�
	�!�� �5�/0������9��	����5$ �G"���F/�87�	5!&�����4�����8[
}=Q *+�1%��5$�$Z�����5�L�����9.���7����\�����87X%���.:��"�7��1�������9.�7�	�.Z�������V�M�\��	\0:�8$ �|_��87L�
��7�@��'�?	�7(0:��7(��$ !#	�7 _;�5$�"��8�?	�!
	�����
����87?��������� [

����	$_��87�)+���8$ �
����
A�G"���F/�87X	�!K�
��7�@��'�?	�7(0:��7(� ������0�����	\7��80:"�%������57�@����X$�� ��"��,0:� �M��=G./	�������F�$ �
$��8��0:� ��
A��	6�����9�5F/�4�8��%'�E	5!
��7���0:�U!#	�7z_��87��B$ 	;) .Z��7���	G0���[
} } i3�U%(���1%(@��10\�����5�X�����*7��8��"�$ ���X	�F:�(�5�����80���7��*� ��0���.Z����0:�8���?)+� ��� 7��1�4.Z�8%'����	6�����U7(�5��0:	�� �G"���F/�87X
������87��5��	�7��4�8�80 [

] �



Batch
Book

 0
 20

 40
 60

 80
 100

% noisy fund.  0
 0.1

 0.2
 0.3

 0.4
 0.5

η

-7
-6
-5
-4
-3
-2
-1
 0
 1

?�Ø¶êWé�Ü	Þ�. � õ[ÝWÞ3ÚaÔ�ÞºÙ�Ù)æ³Û¦Ü1ÕG×�Þ�ó±ä©ÕGå
× ä©Ô�ç?ÕG×�Þ
Û¦Ü	çuÞºÜ¬óFÛZÛ¦ÝhÜ	Þ3ÕGé�Ü�Ô�Ùºñu��×�ÞzÙ�ÕGä©ÕGØâÙ�Õ	Ø¶åºÙ¬äWÜ	ÞµåºÛWã�ÿ
à�éuÕ	Þºç�ÚaØâÕ	×�ç�Ø¹è_Þ=Ü	ÞºÔ�Õ�àFÛ¦à�éuáîä©Õ	Ø¶Û¦Ô�æ³ÜGäWå3ÕGØâÛ¦Ô�Ù¬Û©æ
Ô�Û¦ØâÙ�ð�æ³é�Ô�ç�äWãHÞ=Ô�Õ
äWáâØ¶Ù�Õ	Ù,äWÔ�ç�ÚaØâÕG×�ç�ØâèYÞºÜ�ÞºÔ�Õ,ëWä©á¹ÿ
é�ÞºÙ'ÛWæ 	 ñ

Batch
Book

 0
 20

 40
 60

 80
 100

% noisy fund.  0
 0.1

 0.2
 0.3

 0.4
 0.5

η

-20
 0
 20
 40
 60
 80
 100
 120
 140
 160

?�Øâê¦é�Ü�Þ ��� ö�ß[åºÞ=Ù	Ù ÝZéuÜ�ÕGÛWÙ	Ø¶Ù?æ³ÛWÜ?ÕG×�Þ/ó±äUÕGå
×
äWÔuç ÕG×�ÞHÛ¦Ü	ç�Þ=ÜzóFÛ[Û¦Ý\Ü�Þ=Õ	é�Ü	Ô�Ù=ñ ��×�Þ�Ù�Õ
ä©Õ	Ø¶Ù�Õ	Ø¶å=Ù
äWÜ�Þ åºÛWãHà�é[ÕGÞºç�ÚaØâÕG×"ç�ØâèYÞºÜ�ÞºÔ�Õ{àFÛ¦à�é�á¶ä©ÕGØâÛ¦Ô�æ³ÜGäWå*ÿ
Õ	Ø¶Û¦Ô�ÙaÛWæBÔ�Û¦ØâÙ�ð�æ³éuÔ�ç±äWã1ÞºÔ�Õ
ä©á¶Ø¶Ù�ÕGÙaäWÔuç)ÚaØ¹ÕG×�ç�Øâæîÿ
æ³Þ=Ü	ÞºÔ�Õ'ë©äWá¶é�Þ=Ù�ÛWæ 	 ñ

ÓÀÕ+Ø¶Ù�Ü	ÞºãHäWÜ�Ý©ä©ó�á¶Þ1ÕG×±ä©Õ�ÕG×�ÞïÙ	Ø¶ã"é�áîä©Õ	Ø¶Û¦ÔíÜ	Þ=Ù	é�á¹ÕGÙ=÷�Ô�ÛWÕªÚaØâÕ	×�Ù�ÕGäWÔ�ç�ØâÔ�ê�Õ	×�Þ�éuÕ�ÕGÞºÜ"Ù	Ø¶ã1à�áâØ¶åºØ¹Õªð\ÛWæ�Õ	×�Þ
ãHÛZç�Þ=áN÷±ã1Û¦Ù�Õ'ÛWæþÕ	ÞºÔ)ç�Ø¶Ù�à�áîä�ð�åºÛWãHà±ä©ÜGä©Õ	Øâë¦Þ�à�Ü�Û¦àFÞºÜ�Õ	Ø¶Þ=Ù'ØâÔ)Õ	é�Ô�ÞµÚaØâÕG×�ÕG×uÛ¦Ù	Þ�ÛWæ�äWå3ÕGé±ä©áAì�Ô±äWÔ�å=ØîäWá�ãHäWÜ�ÿ
ÝWÞ3ÕGÙº÷¿óFÛWÕG×)Ø¶Ô�Õ	ÞºÜ�ãHÙaÛWæBÙ	Øâê¦Ô)äWÔ�ç)Þ=ë¦Þ=Ô�ØâÔ�Õ	×�ÞHøwÜ�Û¦é�ê¦×¿úkÛWÜ	ç�Þ=Ü	ÙaÛWæBãïäWêWÔ�ØâÕ	é�ç�ÞWñ

� Û¦Ô�Ù	Øâç�ÞºÜ�ì±Ü	Ù�Õ"ÕG×uÞ�Ù	Ý©Þ=ÚaÔ�Þ=Ù	Ù�Ø¶ÔüÕ	×�ÞïçuØ¶Ù�Õ	Ü	Øâó�éuÕGØâÛ¦ÔíÛWæaÜ	Þ3ÕGé�Ü�Ô�Ùº÷�Ù�×�Û�ÚaÔ�Ø¶Ô ?�Øâê�ñ .[ñ$ÓÀÕzØ¶Ù=÷�Ü	ä©ÕG×�Þ=Ü
Ù	é�Ü�à�Ü	ØâÙ	ØâÔ�ê¦áâðW÷BëWÞºÜ�ðüá¶Û�Ú Ø¶ÔíÕG×�Þ � óFÛ[ÛWÝ��,à�Ü�ÛWÕGÛZåºÛ¦á � ØâÜ	Ü	Þ=Ù	àFÞºå3ÕGØâëWÞºá¹ðüÛWæ óYÛWÕ	× ÕG×�ÞHà�Ü	ÛWàYÛ¦Ü�ÕGØâÛ¦Ô�Ù"ØâÔ Õ	×�Þ
ÕªðZàYÞ=Ù�ÛWæBäWê¦ÞºÔ�Õ	ÙaäWÔ�ç�ÕG×uÞIãïä©Ü	ÝWÞ3Õ�Û¦Ü�ç�ÞºÜ àuÜ	Û¦àFÞºÔ�Ù�ØâÕªð � äWÔ�çhØâÕkóYÞ=åºÛ¦ã1ÞºÙh>�é�Ù�ÕaÙ�á¶Ø¶êW×tÕ	áâð�Ô�Þ=ê�ä©Õ	Øâë¦Þ·Úa×�ÞºÔ
ÕG×�Þ�ãHäWÜ	Ý©Þ=ÕaØâÙ�àYÛ¦àué�áîä©Õ	Þºç�äWáâãHÛWÙ�Õ�Û¦Ôuáâð�ó�ðhÔuÛ¦Ø¶Ù�ðïæ³é�Ô�ç�äWãHÞ=Ô�Õ
äWáâØ¶Ù�Õ	Ùºñ �IÔhÕG×�Þ�å=Û¦Ô�ÕGÜGä©Ü�ð¦÷±ØâÔ�ÕG×�Þ�ó±äUÕGå
×
äWé�å3ÕGØ¶ÛWÔ1Õ	×�Þ·Ù�ÝWÞ3ÚaÔ�ÞºÙ�Ù�Ø¶Ù»Ù	Ø¶êWÔ�Øâì±åºäWÔ�ÕGá¹ðzÔ�Þ=ê�ä©ÕGØ¹ë¦Þ·äWÔ�çHØâÕGÙ�ë©äWáâé�ÞaÙ	ÞºÞ=ãHÙ»ÕGÛµç�ÞºàFÞºÔuç�Û¦ÔHÕ	×�Þ'àYÛ¦àué�áîä©Õ	Ø¶Û¦Ô
åºÛ¦ã1àFÛ¦Ù	Ø¹ÕGØ¶ÛWÔ)óuéuÕ¬ÔuÛWÕ'Û¦Ô$Õ	×�Þ�à�äWÜGäWã1Þ=Õ	ÞºÜ 	 ñkÓªÔ$æwäWå3Õ·Ø¹Õ'Ø¶Ô�å=Ü	Þ�ä©Ù	ÞºÙ'ÕGÛ¦êWÞ=ÕG×uÞºÜaÚaØâÕG×�ÕG×uÞ"à�Ü�Û¦àYÛWÜ�ÕGØâÛ¦Ô�ÛWæ
Ô�Û¦ØâÙ�ðïæ³éuÔ�ç±äWã1ÞºÔ�Õ
ä©á¶Ø¶Ù�ÕGÙ�ä©Ô�ç�åºÛ¦Ô�ë¦Þ=Ü	ê¦Þ�ÕGÛ �=ÞºÜ�Û1Úa×�Þ=Ô$ÛWÔ�áâðHÔ�Û¦ØâÙ�ðïÕ	ÜGäWçuÞºÜ	Ù'äWÜ�Þ�à�Ü	Þ=Ù	Þ=ÔtÕºñ�ÓªÔhÕ	×�Ø¶Ù�åºäWÙ	Þ©÷
äWÙaÞ3ß[àFÞºå=Õ	Þºç�÷±Õ	×�Þ�ç�Ø¶Ù�ÕGÜ	Øâó�éuÕ	Ø¶Û¦ÔhÛWæBÜ	Þ3ÕGé�Ü�Ô�ÙaÕGÞºÔuç�Ù�ÕGÛ�Ú ä©Ü	ç�ä H äWé�Ù�Ù	Øîä©Ô)ÛWÔ�ÞWñ

��éuÜ�ÕGÛWÙ	Ø¶Ù¬Ø¶Ô�Ü�Þ=ÕGéuÜ	Ô ç�Ø¶Ù�ÕGÜ�Ø¶ó�éuÕ	Ø¶Û¦Ô$Ø¶Ù·×�Ø¶ê¦×uÞºÜIØâÔ�ó±ä©Õ	å
× ä©é�å=Õ	Ø¶Û¦Ô�Õ	×±äWÔ\ØâÔ�ÕG×�Þ+ÛWÜ	ç�Þ=ÜIóYÛZÛ¦Ý�ÕGÜ	äWç�Ø¶Ôuê
ãHÞ=å
×±äWÔ�ØâÙ	ã)÷�äWÙ�Ù�×�Û�ÚaÔ�ØâÔK?�Ø¶ê�ñ �uñ�ÓªÔhÕG×uÞ�áîä©Õ�ÕGÞºÜkå�äWÙ�ÞW÷±ØâÕ Ø¶Ù�äWáâãHÛWÙ�Õ ØâÔ�ç�Þ=àYÞ=Ô�ç�ÞºÔ�Õaæ³Ü	ÛWã ÕG×uÞ�ç�ØâèYÞºÜ�ÞºÔ�Õ
æ³Û¦Ü	ã1Ù�ÛWæ�×�Þ=Õ	ÞºÜ�Û¦ê¦ÞºÔuÞºØâÕªð�øwÞ3ß[å=ÞºàuÕµÚa×�ÞºÔ Û¦Ô�á¹ð�Ô�Û¦ØâÙ�ð$æ³é�Ô�ç±äWã1ÞºÔ�ÕGäWá¶ØâÙ�ÕGÙ�ä©Ü	Þ+à�Ü�ÞºÙ	Þ=Ô�Õ*ú3ñ � Û¦Ô�ë¦Þ=Ü	Ù�Þºáâð ØâÔ
ÕG×�Þ·ó±ä©Õ	å
×�äWé�å=Õ	Ø¶Û¦ÔHØâÕ�Ø¶Ùpë¦Þ=Ü�ð�Ù�ÞºÔ�Ù�ØâÕ	Øâë¦Þ'ÕGÛ 	 ø³Ù	×�Û�ÚaØ¶Ôuê�äWÔïÞ*ßuàuá¶Û¦Ù�Øâë¦Þ¬óYÞ=×±ä�ë[ØâÛ¦é�Ü»Úa×�ÞºÔ 	 
 � � 0¦ú*÷[óuéuÕ
Ô�ÛWÕ�Õ	ÛHà�Ü�Û¦àFÛ¦Ü�Õ	Ø¶Û¦ÔhÛWæ�äWê¦Þ=Ô�ÕGÙ�ÕªðZàYÞ=Ùºñ

�IæFå=Û¦é�Ü	Ù�ÞW÷�ÕG×uÞºÜ	ÞkØ¶Ù{Ô�ÛIÚkä�ð"Õ	Û�ãïä©Õ	å
×+Û¦é�Ü{Þ=åºÛ¦áâÛ¦ê¦ØâÞºÙ�Û©æYóFÞº×�ä�ëWÛ¦Ø¶éuÜ	Ù{ÚaØâÕ	×zÞºã1à�ØâÜ	Ø¶åºäWáN÷Ué�Ô�ÛWó�Ù	Þ=Ü�ë¦Þ=ç�÷
Û¦Ô�Þ=Ùºñ F·Û�Ú�Þ=ë¦Þ=Üº÷aØ¶Ô�Õ	ÞºÜ�ÿÀØ¶Ô�Ù�ÕGØ¹ÕGéuÕ	Ø¶Û¦Ô±ä©ákåºÛWãHà±ä©Ü	Ø¶Ù�Û¦Ô�Ù1ó±ä©Õ	å
×?äWé�å3ÕGØâÛ¦Ô�Ù�ë[Ù=ñ Û¦Ü	ç�Þ=ÜHóFÛZÛ¦ÝtÙHå=Û¦Ô�åºÞ=Ü	Ô�ØâÔ�ê
Ù	Ý©Þ=ÚaÔ�Þ=Ù	Ùzä©Ô�ç\Ýté�Ü�Õ	Û¦Ù	ØâÙIØ¶Ô�ÛWé�ÜIÙ	Øâãzé�á¶ä©ÕGØâÛ¦Ô�Ù·äWÜ	ÞzØâÔ�á¶ØâÔ�Þ�ÚaØ¹ÕG×�Õ	×�Þ+Þ=ëZØâç�ÞºÔ�å=Þzæ³Ü	Û¦ã!äWå3ÕGé±äWáBç±ä©ÕGä\øwÙ�ÞºÞ
Õ
äWóuá¶Þ � ú*ñ

] .



abs. dev. ratio

 0
 20

 40
 60

 80
 100

% noisy fund.  0
 0.1

 0.2
 0.3

 0.4
 0.5

η

 0
 1
 2
 3
 4
 5
 6
 7

?�Ø¶êWé�Ü	Þ ��� �'ä©Õ	Ø¶Û ÛWæ�Ü�Þ=ÕGéuÜ	Ô�ÙïäWó�Ù	ÛWá¶éuÕ	Þ$ç�Þ3ëZØîäUÿ
ÕGØâÛ¦Ô�Ù»Ø¶Ô�ÕG×�Þ'ó±ä©Õ	å
×häWÔ�çHÛ¦Ü	ç�Þ=Ü�óFÛZÛ¦Ý+à�Ü	Û©ÕGÛZåºÛ¦áâÙºñ
��×�ÞpÙ�ÕGä©ÕGØâÙ�ÕGØâåºÙAäWÜ�Þ�åºÛ¦ã1à�éuÕ	Þºç�æ³Û¦Ü�ç�Ø¹è_Þ=Ü	Þ=ÔtÕAàuÜ	Û©ÿ
àYÛWÜ�ÕGØâÛ¦Ô�ÛWæ�ä©ê¦ÞºÔ�ÕGÙ»ÕªðZàYÞ=Ù äWÔ�ç1æ³Û¦Üpç�ØâèYÞºÜ�ÞºÔ�Õ»ëWä©á¹ÿ
é�ÞºÙ'ÛWæ 	 ñ

-10

 0

 10

 20

 30

 40

 50

 60

 0  20  40  60  80  100

% noisy fund.

skewness
kurtosis

?�Øâê¦é�Ü�Þ ]1� � ö{ß[å=ÞºÙ	Ù.Ýté�Ü�Õ	Û¦Ù	ØâÙ�äWÔ�ç Ù�ÝWÞ=ÚaÔuÞºÙ	Ù
æ³Û¦ÜaûüäWá¶Ü	äWÙ	Ø¶äWÔ)äWé�å=Õ	Ø¶Û¦Ô�æ³Û¦Üaç�Ø¹è_Þ=Ü	ÞºÔ�Õ·Ù	×±ä©Ü	ÞºÙ·ÛWæ
äWêWÞºÔ�ÕGÙIÕªðZàFÞºÙºñw��×�Þ3ð�å=Û¦Ô�ë¦ÞºÜ�ê¦ÞzÕGÛ � Úa×�ÞºÔ\Õ	×�Þ
ãHäWÜ	Ý©Þ=Õ�Ø¶Ù)àYÛ¦àué�áîä©Õ	Þºç<Û¦Ô�áâð ó�ð Ô�Û¦ØâÙ�ð æ³é�Ô�ç±äcÿ
ã1ÞºÔ�Õ
ä©á¶Ø¶Ù�Õ�ñ

ÓªÔ Õ	×�Þ\å�äWÙ�Þ ÛWæ�ûüäWáâÜGäWÙ�ØîäWÔ ä©é�å=Õ	Ø¶Û¦Ô�÷·Ù�ÕGä©ÕGØâÙ�ÕGØâåºÙ�å=Û¦Ôuì±Ü�ã ÕG×uÞíÜ�ÞºÙ�é�áâÕ	ÙhÛ¦óuÕ
ä©Ø¶Ô�Þ=ç æ³ÛWÜïÕG×�Þ ó±äUÕGå
×
äWé�å3ÕGØ¶ÛWÔ�øwÙ�ÞºÞµì±ê¦é�Ü�Þ ]1� ú'�kÕG×uÞ"Þ3ß[å=ÞºÙ	Ù�Ýté�Ü�ÕGÛ¦Ù�Ø¶Ù·Ø¶Ù·äWÜ	Û¦éuÔ�ç 0 � äWÔ�ç$Õ	×�Þ"Ù�ÝWÞ3ÚaÔ�ÞºÙ�ÙµØâÙ·ÔuÞºê�ä©Õ	ØâëWÞhøPä©óYÛ¦é[Õ
ÿ<��ú*ñ 
¬Ù1Þ3ß[àYÞ=å=Õ	Þºç�÷kÚa×uÞºÔSÕ	×�Þ�ãïäWÜ�ÝWÞ3ÕHØâÙ�åºÛ¦ã1à�Ü	ØâÙ	Þ=ç.Û©æIÛ¦Ô�á¹ð Ô�ÛWØ¶Ù�ðüÕGÜGä©ç�ÞºÜ�Ù1Õ	×�ÞºÙ�Þ)ÕªÚ�ÛüÙ�Õ
ä©Õ	Ø¶Ù�Õ	Ø¶å=Ù
åºÛ¦Ô�ëWÞºÜ	êWÞµÕ	ÛcÚkäWÜ�ç�Ù H äWé�Ù�Ù	Ø¶äWÔhëWä©á¶é�Þ=Ùºñ

�'Þ3ÕGé�Ü�Ô�Ù)äWéuÕGÛZåºÛWÜ	Ü	Þ=áîä©Õ	Ø¶Û¦ÔuÙ�äWÜ�Þ�Ù	×�Û�ÚaÔ Ø¶Ô?ÕGäWó�á¶Þ � ñ ��×�Þ3ð ç�ØâÙ	à�á¶ä�ðSäüë¦Þ=Ü�ð Ù�×�Û¦Ü�Õ�ã1Þºã1Û¦Ü�ðÖØâÔ
óYÛ©ÕG×�ó�ä©ÕGå
×�äWé�å=Õ	Ø¶Û¦ÔuÙ¬äWÔuç�Û¦Ü�ç�ÞºÜ'óYÛZÛ¦Ý�ãHäWÜ�ÝWÞ=Õ	Ù+ø 01äWÔuç J á¶äWê¦ÙaÜ	Þ=Ù	àFÞºå3ÕGØâëWÞºá¹ð�ú*÷ �té±ä©á¶ØâÕGä©ÕGØ¹ë¦Þ=áâð�ØâÔ$áâØ¶Ô�Þ
ÚaØâÕ	×�Þºã1à�ØâÜ	Ø¶åºäWá�ãHäWÜ	Ý©Þ=ÕGÙzøPäWá¹ÕG×�ÛWé�ê¦×)Ô�ÛWÕ·Ø¶Ô$Õ	ÞºÜ�ãHÙ'ÛWæ�Û¦Ü�ç�ÞºÜ�Ù¬ÛWæ{ãïäWêWÔ�ØâÕ	é�ç�Þ/��Û¦é�Ü'Ù	Øâãzé�áîäUÕGØ¶ÛWÔ�Ù ðZØ¶Þºáâç
ä æwä©ÜzÕGÛZÛí×uØ¶ê¦×�Û¦ÔuÞ3ÿªÙ�ÕGÞ=à?äWéuÕ	Û[å=Û¦Ü	Ü�Þºá¶ä©ÕGØâÛ¦Ô¿ú3ñ ò$Û¦Ü�ÞºÛ�ë¦Þ=ÜïØâÕzØ¶Ù�Ù�Õ	Ü	Ø¶ÝtØâÔ�ê�ÕG×±äUÕ1Õ	×�Þ�Û¦Ô�Þ�áîä©ê\Ô�Þºê�äUÕGØâëWÞ
äWéuÕ	Û[å=Û¦Ü	Ü�ÞºáîäUÕGØ¶ÛWÔíæ³Û¦ÜµÕG×�ÞïÛ¦Ü	ç�Þ=ÜzóFÛ[Û¦Ý Ù�ÞºÞºã1ÙzØâÔ�ç�ÞºàFÞºÔuç�ÞºÔ�Õ+æ³Ü	ÛWã�óFÛWÕ	×üÕG×�ÞïÞºåºÛWá¶Û¦êWðíÛWæ'ä©ê¦ÞºÔ�ÕGÙzäWÔ�ç
ÕG×�Þ'ÕªðZàYÞ=Ù ÛWæ�ÛWÜ	ç�Þ=ÜkàFÛ¦Ù�Õ	Þºç�ñ ��×�Þ·ÙGäWã1Þ'ç�Û[Þ=ÙkÔ�Û©Õ äWàuà�áâð+Õ	Û�ÕG×uÞ¬ó±ä©Õ	å
×häWé�å3ÕGØâÛ¦Ô�ÙpÕG×±ä©ÕkäWÜ�Þ¬äWàuà±äWÜ	Þ=Ô�ÕGáâð
ë¦Þ=Ü�ð�Ù	Þ=Ô�Ù	Ø¹ÕGØ¹ë¦Þ�ÕGÛ1óYÛ©ÕG×�Ù	Û¦éuÜ	åºÞ=Ù·Û©æ�×�Þ3ÕGÞ=Ü	Û¦ê¦Þ=Ô�ÞºØ¹Õªð¦ñ


¬éuÕ	Û[å=Û¦Ü	Ü�ÞºáîäUÕGØ¶ÛWÔ�Ù�ÛWæ¬ëWÛ¦á¶é�ã1ÞºÙ�æ³Û¦Ü+ÕG×uÞ$ó±äUÕGå
×?ä©é�å=Õ	Ø¶Û¦ÔÖäWÜ	Þ)Ü	Þ=àYÛWÜ�ÕGÞ=çSØâÔ.ÕGäWó�á¶Þ J ñ@��×�Þ=ð.Ù	×uÛcÚ
ä$Ü	ä©ÕG×�Þ=Ü"áâÛ¦Ô�ê)ãHÞ=ãHÛ¦Ü�ð¦÷,Ù	Øâê¦Ô�Øâì�å�äWÔ�Õ�é�Ô�ÕGØ¶á 
 ��� Õ	Ø¶ã1Þ�áîäWê¦Ù=ñ �·Û�ç�ä©Õ
ä$äWÜ	ÞHÜ	ÞºàFÛ¦Ü�ÕGÞºç æ³Û¦Ü�ÕG×�ÞHÛ¦Ü	ç�Þ=Ü
óYÛZÛ¦ÝµÚa×�ÞºÜ�Þ¬äWé[ÕGÛZåºÛ¦Ü�Ü	Þºá¶ä©ÕGØâÛ¦Ô�Ù{ÔuÞ=ë¦Þ=Ü�ã1Û�ë¦Þ'ä�Ú ä�ð+Ù�Ø¶ê¦ÔuØâì±åºäWÔ�ÕGáâð�æ³Ü	Û¦ã � ñj
·ê�äWØ¶Ô+×uÞ=ÕGÞ=Ü	Û¦êWÞºÔ�Þ=ØâÕªð�Ù	Þ=Þºã1Ù
ãïäUÕ	ÕGÞ=Ü�Ø¶ÔhÕG×uÞ�æ³ÛWÜ	ã1ÞºÜkÕ	ÜGäWç�ØâÔ�ê�ãHÞ=å
×±äWÔ�ØâÙ	ã1Ùº÷�óuéuÕ'Ô�ÛWÕaØ¶ÔhÕ	×�Þ�áîä©Õ�ÕGÞºÜ=ñ

?�Ø¶Ô±ä©á¶áâð1ÕG×uÞ"ÜGäUÕGØ¶Û�ÛWæ{äWó�Ù�Û¦á¶éuÕ	Þ�çuÞ=ëZØîä©Õ	Ø¶Û¦ÔuÙ'óFÞ=ÕªÚ�ÞºÞ=Ô\Û¦Ü	çuÞºÜ'óYÛZÛ¦ÝtÙ'äWÔ�ç�ó�ä©ÕGå
×\ä©é�å=Õ	Ø¶Û¦Ô�ÙaÜ�ÞºàFÛ¦Ü�Õ	Þºç
Ø¶Ô ?�Øâê�ñ ��Ø¶Ù'äWÜ	ÛWé�Ô�ç ] � � ÷±ãHÞºäWÔ�Ø¶Ôuê�Õ	×±ä©ÕaÕG×uÞ�æ³ÛWÜ	ã1ÞºÜ�à�Ü�Û[ç�éuåºÞºÙ¬ä+ãHÛ¦Ü�Þ�ë¦Û¦á¶ä©ÕGØâá¶ÞIçuðZÔ±ä©ãHØâåºÙ�ÕG×±ä©Ô)Õ	×�Þ
áîä©Õ�ÕGÞ=Ü:G=J�ñ
} � JL���6��F���	�$�":���A0:�-_G���5����	�������"��4�10 !#	�7�� ���*7�	�F�"��4�����1���L���2�
�8����"�7�� ��
������60:�,�4��7�� F�"�����	���)+��0:���2)+���8�T�4@���)+���1���+����0

@G"�7���	��4�,�+�57��E$,�57�
���[

] �



���������
	 � ��
�������
������������ �������
B G J P 	 B G J P 	


 
�� 
 ���� "!#� ����$&%#' 
�� J=J=J 
�� B�	 P 
�� 
C	 P ( 
�� GC	=G ( 
�� B G P 
�� 
=J 
 ( 
�� 
 
 � ( 
�� 
=J=J

 
�� B ���� "!*) ����$&%�) 
�� J=J � 
�� B�	=G 
�� 
 P � ( 
�� J=G�B ( 
�� 
 �=G 
�� 
=G�B ( 
�� 
 
�B 
�� 
=G�B

 
�� G ���� &+&% ����$& #, 
�� J=GC� 
�� B5P<� 
�� 
C	 
 ( 
�� J ��B ( 
�� 
 � P 
�� 
 � � ( 
�� 
 �=G 
�� 
 � 


 
�� J ���� #$"+ ��� -.$"+ 
�� P*G � 
�� G=J � 
�� B�
 � ( 
�� J P	B ( 
�� 
 �=G 
�� 
 
=J 
�� 
�B � 
�� 
 
 �

 
�� P ���� #$&' ��� -.$/) 
�� P*GC	 
�� G P*J 
�� B=B � ( 
�� J=G�B ( 
�� 
 ��B 
�� 
=GC	 
�� 
 
=G 
�� 
 
=G

 
�� 	 ���� #'"+ ��� -.'&' 
�� P	B J 
�� G P � 
�� B G � ( 
�� GC� 
 ( 
�� 
 � � 
�� 
 
 
 
�� 
=G � ( 
�� 
=J=J
	 
 
�� 
 01����$& &% 
�� B G P ( 
�� 
=J=J ( 
�� 
 
 � 
�� 
 
=J 01����,&-&+ 
�� P*G=J ( 
�� G=JC	 
�� B�
 P ( 
�� 
 P*J
	 
 
�� B ���� �)�- ��� -*)�$ 
�� J � 
 
�� B�� � 
�� 
C�=G ( 
�� J�B�	 ( 
�� 
=G � 
�� 
=J � ( 
�� 
C	 � 
�� 
 
C�
	 
 
�� G ���� �)�+ ��� -.'/) 
�� J �=J 
�� B��C� 
�� 
C� � ( 
�� J=JC� ( 
�� 
 � 
 
�� 
C	 � ( 
�� 
 P 
 ( 
�� 
=G=J
	 
 
�� J ���� �)&) ��� -#-#$ ��� !.-"! 
�� GC�C� 
�� B=B � ( 
�� J=G=G ( 
�� 
=J�B ( 
�� 
�B5P ( 
�� 
=G � 
�� 
�B�

	 
 
�� P ���2,"-#, ��� -.," ����$#'"+ 
�� J P � 
�� G 
=G ( 
�� J 
C� ( 
�� 
 � 	 
�� 
=J=G 
�� 
 
 � 
�� 
 
C�
	 
 
�� 	 ( 
�� 
 �?� ( 
�� 
 � G ( 
�� 
 � P ( 
�� 
=G=J ( 
�� 
C	 P ( 
�� G=JC� ( 
�� 
 �=G ( 
�� 
 
C� 
�� 
 
�B 
�� 
 
�B
B�
 
 
�� 
 ���� �)�- ��� -*)�$ 
�� J � 
 
�� B�� � 
�� 
C�=G ( 
�� J�B�	 ( 
�� 
=G � 
�� 
=J � ( 
�� 
C	 � 
�� 
 
C�
B�
 
 
�� B 01����$#'"% 
�� 
�B�
 
�� 
=J P ( 
�� 
 
=J ( 
�� 
�B�� 01����,#," ��� !.-&- ( 
�� J�B � 
�� G�B J ( 
�� B JC�
B�
 
 
�� G 01����$#," 
�� B=B J ( 
�� 
C	=G 
�� 
 
 � 
�� 
=GC� 01����,&-#, 
�� P*J 
 ( 
�� GC	 � 
�� B5P � ( 
�� 
 � �
B�
 
 
�� J 01����$&+&% 
�� 
 P=P 
�� 
=G P ( 
�� 
 P=P 
�� 
=G P 01����,"!.$ 
�� J �=J ( 
�� G 
 � 
�� B=B�� ( 
�� 
 � 

B�
 
 
�� P 01��� !. "! ( 
�� 
=G�B 
�� 
 
�B 
�� 
�B5P ( 
�� 
=J 
 01��� -#%"! 
�� G �?	 ( 
�� B�
 � 
�� 
 P<	 ( 
�� 
=G �
B�
 
 
�� 	 01��� !3)�% ( 
�� 
 �-B ( 
�� 
�B G 
�� 
 
C	 ( 
�� 
 
=J 01��� -.'�! 
�� B��=J ( 
�� 
C� � 
�� 
C	C	 ( 
�� 
 P<	

��ä©ó�á¶Þ � � �'Þ3ÕGé�Ü�Ô�Ù�äWéuÕGÛZåºÛWÜ	Ü	Þ=áîä©Õ	Ø¶Û¦Ô\å=Û[Þ��1åºØ¶Þ=Ô�ÕGÙ�æ³ÛWÜ�Õ	×�Þ 
 ä©Õ	å
× äWé�å3ÕGØâÛ¦Ôüä©Ô�ç Õ	×�Þ�óYÛZÛ¦Ý�à�Ü�ÛWÕGÛZåºÛWá¶Ùºñ
��×�Þ�ì±Ü�Ù�Õ+0$Õ	Ø¶ã1ÞHá¶äWê¦Ùzä©Ü	Þ�Ù�×�Û�ÚaÔ�ñ�F·Ø¶êW×�ÞºÜ�áîäWê¦Ù�Ô�Þ=ëWÞºÜzðZØ¶Þ=á¶ç Ù�Ø¶ê¦ÔuØâì±åºäWÔ�ÕzåºÛWÜ	Ü	Þ=áîä©Õ	Ø¶Û¦Ô åºÛZÞ��1åºØâÞºÔ�ÕGÙ=ñ

kÛ¦áâç�ì�ê¦é�Ü	Þ=Ù'äWÜ	Þ�Ù�ÕGä©ÕGØâÙ�Õ	Ø¶å�ä©á¶áâð1Ù�Ø¶ê¦Ô�Ø¹ì±å�ä©ÔtÕaÛ�ëWÞºÜ�ÕªÚkÛHÙ�ÕGäWÔ�ç±äWÜ�ç$çuÞ=ëZØîä©Õ	Ø¶Û¦ÔuÙºñ

4 5 Î1Ë\Ñ
�ºÐ"!{ÒºÎ1Ë"!

��×�ÞkØâÔ�Ù�Õ	ØâÕ	éuÕGØâÛ¦Ô±äWá�ä©Ü	ÜGä©Ô�ê¦Þºã1ÞºÔ�Õ	ÙBê¦Û�ëWÞºÜ	ÔuØ¶Ô�ê'ÕGÜGä©ç�Ø¶Ô�ê'ã1Þºå
×±äWÔuØ¶Ù	ã1Ùº÷cÚ�Þk×±ä�ë¦Þ�Ù	×�Û�ÚaÔ�÷WóYÞºäWÜBÙ�Ø¶ê¦ÔuØâì±åºäWÔ�Õ
Ø¶Ô ��é�ÞºÔ�å=ÞºÙ�é�àFÛ¦Ô�à�Ü�Ø¶åºÞ�äWÔ�ç �té±äWÔ�ÕGØ¹Õªð çuðZÔ±äWã1Ø¶å=Ùºñ � Û¦ã1à±äWÜ	ä©ÕGØ¹ë¦Þ�Þ=ãHà�ØâÜ	Øâå�äWápÞ=ëZØâç�ÞºÔ�å=Þ�×�Ø¶Ô�Õ�ä©Õ"ÕG×�ØâÙ
à�Ü	ÛWàYÞ=Ü�Õªð¦ñ 
¬Ô�ç ÕG×uØ¶Ù�ØâÙhÜ	Û¦ó�éuÙ�ÕGá¹ð?å=Û¦Ôuì±Ü�ãHÞ=ç ó�ðSØ¶Ô�ÕGÞ=Ü�ÿªØâÔ�Ù�Õ	ØâÕ	éuÕGØâÛ¦Ô±äWáaåºÛWãHà±ä©Ü	Ø¶Ù�Û¦Ô�Ù�ó�äWÙ	Þ=ç<Û¦Ô Û¦éuÜ
ãzé�á¹ÕGØ¹ÿªäWê¦Þ=ÔtÕ�ã1ÛZç�ÞºápÛWæ � äWÜ�ÕGØ¹ì±åºØ¶äWá��_ì�Ô±äWÔ�å=ØîäWápãHäWÜ	Ý©Þ=ÕGÙ=ñ$ò$Û¦Ü	Þ=Û�ë¦ÞºÜ=÷�Úa×�Øâá¶Þ1Þ�äWå
× ãHäWÜ�ÝWÞ=Õ�ã1Þºå
×±äWÔuØ¶Ù	ã
Þ3ß[ÞºÜ�ÕGÙ�ØâÕ	Ù¬ç�ØâÙ�Õ	Ø¶Ô�å3ÕIØ¶ã1à±äWå3ÕIÛ¦Ô\ãHäWÜ�ÝWÞ=ÕIçuðZÔ±äWã1Ø¶åºÙ=÷_ÕG×uÞ+äWå=Õ	é±äWá{àuÜ	Û¦àFÞºÜ�ÕGØ¶Þ=ÙIÛWæ�Õ	×�Þ+áîä©Õ�ÕGÞ=Ü¬Ù�Õ	Þºã æ³Ü	Û¦ã
ÕG×�ÞaØâÔtÕ	ÞºÜ	äWå=Õ	Ø¶Û¦Ô�Ù�óFÞ=ÕªÚ�ÞºÞ=Ô�ãHäWÜ	Ý©Þ=Õ»Ù	Þ3Õ�ÿªéuà�Ùkä©Ô�ç1Õ	×�ÞaÞºå=Û¦á¶Û¦êWØ¶ÞºÙ�ÛWæ�óFÞº×±ä�ëZØ¶ÛWé�Ü	Ù�ÚaØâÕ	×�Ø¶ÔzÕ	×�Þ'àYÛ¦àué�áîä©Õ	Ø¶Û¦Ô
ÛWæ�äWê¦ÞºÔ�Õ	Ùºñ

H Ø¹ë¦ÞºÔ�ÕG×uÞºÙ	ÞaÔ�ÛWÔ[ÿªáâØ¶Ô�ÞºäWÜ�ØâÔtÕ	ÞºÜ	äWå=Õ	Ø¶Û¦Ô�Ù�óFÞ=ÕªÚ�ÞºÞ=ÔïØâÔ�Ù�Õ	ØâÕGé[ÕGØ¶ÛWÔ±äWáZÙ�ÕGÜ�é�å=Õ	é�Ü	Þ=Ùkä©Ô�çHóFÞº×�ä�ëZØâÛ¦é�ÜGä©á�Þºå=Û¦á¶Û©ÿ
ê¦Ø¶Þ=Ù�ä�à�é ���ºáâØ¶Ô�ê�ØâÙ	Ù�é�ÞzÜ	Þ=ê�äWÜ�ç�ÙIÕG×�Þ"Ô�Û¦Ü	ãHä©Õ	Øâë¦Þ"à�Ü	Û¦àFÞºÜ�ÕGØâÞºÙIÛWæpçuØâèYÞºÜ	Þ=Ô�Õ�Ù	Þ3Õ�ÿªéuà�Ùºñ ?±Û¦ÜIÞ3ßuäWã1à�áâÞW÷_åºäWÔ
Û¦Ô�ÞµØ¶ç�Þ=Ô�ÕGØâÕªð�Ü�Û¦ó�é�Ù�Õ¬å=Ü	Ø¹ÕGÞºÜ�Øîä+æ³Û¦Ü ��Þ��1å=Ø¶ÞºÔuå=ðN��Ø¶Ô)Ù	éuå
×�×�Þ=Õ	ÞºÜ�Û¦ê¦ÞºÔuÞºÛ¦é�Ù·ÚkÛ¦Ü�á¶ç�Ù	�(��×�ØâÙ·ØâÙ'ØâÔ�ç�Þ=Þºç�ÛWÔ�Þ
ãïä�>�Û¦Ü�Ü	Þ=Ù	Þ�ä©Ü	å
×$ÕGäWÙ	ÝïÛ¦ÔhÕG×�ÞµäWê¦Þ=Ô�ç±ä1äW×�ÞºäWç�ñ

6 �873��Í ��Ë\Ñ
��!

� ]��:9<;>=�?A@CBEDGFIHKJELNMCBOLNPRQ3STMEUVF ø ] ���3.¦ú3ñ �-�,ÜGä©ç�Ø¶Ô�ê1ã1Þºå
×±äWÔuØ¶Ù	ã1Ù·äWÔ�ç�Ù�ÕGÛZå
Ý)Ü�Þ=Õ	é�Ü	Ô�Ù��:
¬Ô$Þºã+ÿ

] �



� � B B�
 G 
 J 
 P 
 	 
 � 
 � 
 � 
 � 
 B�
 


 
�� 
 ���� "!*) ���2$"+#$ 
�� B � P ( 
�� 
C� � ( 
�� GC� 
 ( 
�� JC�=G ( 
�� J �C� ( 
�� JC	C	 ( 
�� G P<	 ( 
�� 
 ��B 
�� B J=J

 
�� B ���� "!*) ���2$&,&, 
�� GC	 
 ( 
�� 
=G�B ( 
�� G=G=J ( 
�� JC�=J ( 
�� P*G � ( 
�� P*GC� ( 
�� JC	 
 ( 
�� G 
 P ( 
�� 
=G=G

 
�� G ���� #$/) ����-"!*) 
�� J=G � 
�� 
C	=J ( 
�� B�	 � ( 
�� J 
 � ( 
�� J ��B ( 
�� P 
=G ( 
�� J ��B ( 
�� G � � ( 
�� B��C	

 
�� J ���2,�!#� ���2$&,&' 
�� GC	C	 ( 
�� 
=G�B ( 
�� G 
=G ( 
�� J 
 P ( 
�� J=JC� ( 
�� G � � ( 
�� B��=G ( 
�� 
 
 � 
�� B�	 �

 
�� P ���2,"+&% ���2$"+�) 
�� G=JC� ( 
�� 
=GC	 ( 
�� G�B�� ( 
�� J P � ( 
�� J � B ( 
�� JC� � ( 
�� G �-B ( 
�� B=B=B 
�� 
 �?	

 
�� 	 ���2,&,&' 
�� P	B�� 
�� G 
 � 
�� 
=J � ( 
�� B�
 
 ( 
�� B � 
 ( 
�� G=J=J ( 
�� G=G � ( 
�� B � � ( 
�� 
 � P 
�� 
�B J
	 
 
�� 
 ����-& #$ ��� !&!., 
�� G�B J ( 
�� 
 
C	 ( 
�� B G P ( 
�� G=G=G ( 
�� G P*G ( 
�� G�B5P ( 
�� B�
 � ( 
�� 
�B � 
�� 
C�=J
	 
 
�� B ����-&%�) ��� !#%#, 
�� G�B � ( 
�� 
=G P ( 
�� B � G ( 
�� G � G ( 
�� G �C� ( 
�� G=JC� ( 
�� B GC� 
�� 
 
C� 
�� 
 � G
	 
 
�� G ����-& &% ���2$"+&� 
�� G 
 � ( 
�� 
=G � ( 
�� G 
 � ( 
�� J 
C� ( 
�� J=G � ( 
�� GC� � ( 
�� B � 	 ( 
�� 
 � 
 
�� 
C	 

	 
 
�� J ����-& &- 
�� J P=P 
�� B5P=P ( 
�� 
=G P ( 
�� B J�B ( 
�� G 
�B ( 
�� G�B=B ( 
�� B � G ( 
�� B GC	 ( 
�� 
 P=P 
�� 
 P �
	 
 
�� P ���2,&$"% 
�� B�
 � 
�� 
=G=J ( 
�� 
C	 � ( 
�� 
 � � ( 
�� B GC� ( 
�� B J 
 ( 
�� B�
 � ( 
�� 
 � � 
�� 
 
 � 
�� 
=G �
	 
 
�� 	 ����-&�"! ��� !#-#, 
�� GC	 � 
�� B J 
 
�� 
=J=J ( 
�� 
=J � ( 
�� 
C� � ( 
�� 
 � B ( 
�� 
 � � ( 
�� B�
 
 ( 
�� B�
=J
B�
 
 
�� 
 
�� G�B5P ( 
�� 
=J=J ( 
�� 
=G � 
�� 
 
�B 
�� 
 
 � 
�� 
=G P ( 
�� 
 
 
 
�� 
�B�
 ( 
�� 
 
 � ( 
�� 
 � P ( 
�� 
�B5P
B�
 
 
�� B 
�� B JC� 
�� 
 
=J 
�� 
�B � 
�� 
C�C	 
�� 
 
 
 ( 
�� 
=J�B 
�� 
=JC� 
�� 
=G P ( 
�� 
=GC� 
�� 
=G � ( 
�� 
�B�

B�
 
 
�� G 
�� B � 
 
�� 
 
 P 
�� 
�B�
 
�� 
 P=P ( 
�� 
 
 � ( 
�� 
=G=G ( 
�� 
=J 
 
�� 
=GC	 ( 
�� 
=GC	 
�� 
=G 
 
�� 
�B�

B�
 
 
�� J 
�� B5P*G ( 
�� 
 
=G ( 
�� 
=J�B 
�� 
=G=G ( 
�� 
=G � ( 
�� 
=G�B 
�� 
=JC	 
�� 
 
 � 
�� 
 
�B ( 
�� 
=G 
 
�� 
 
 

B�
 
 
�� P 
�� B GC	 
�� 
 
 
 ( 
�� 
=GC� ( 
�� 
 
 � ( 
�� 
�B G ( 
�� 
=G � ( 
�� 
 
C� 
�� 
 
=J ( 
�� 
�B�� ( 
�� 
=G 
 
�� 
�B��
B�
 
 
�� 	 
�� 
=JC	 
�� 
 P	B 
�� 
 
 � ( 
�� 
 
=J ( 
�� 
 P*G ( 
�� 
C	 P ( 
�� 
=J � 
�� 
�B � ( 
�� 
 P*J ( 
�� 
�B G 
�� 
 
 P

��ä©ó�á¶Þ J � �pÛ¦á¶éuãHÞHäWéuÕ	Û[å=Û¦Ü	Ü�ÞºáîäUÕGØ¶ÛWÔíå=Û[Þ��1åºØ¶Þ=Ô�ÕGÙ"æ³Û¦ÜµÕG×�Þ 
 ä©Õ	å
×�äWé�å=Õ	Ø¶Û¦Ôíæ³Û¦Üµç�ØâèYÞºÜ�ÞºÔ�Õzæ³ÜGä©å=ÕGØâÛ¦Ô�ÙµÛWæ
Ô�Û¦ØâÙ�ð æ³é�Ôuç±äWã1ÞºÔ�Õ
äWáâØ¶Ù�Õ$øwØ¶Ô�àFÞºÜ�åºÞºÔ�ÕGäWê¦Þ�ú�äWÔ�ç.ç�Ø¹è_Þ=Ü	ÞºÔ�Õ�ë©äWá¶éuÞºÙ�ÛWæ 	 ø³ãïä©Ü	ÝWÞ3Õ1Û¦Ü	ç�Þ=Ü�à�Ü	Û¦àFÞºÔuÙ	ØâÕ	Ø¶Þ=Ù
ú3ñ

kÛ¦áâç�ì�ê¦é�Ü	Þ=Ù'äWÜ	Þ�Ù�ÕGä©ÕGØâÙ�Õ	Ø¶å�ä©á¶áâð1Ù�Ø¶ê¦Ô�Ø¹ì±å�ä©ÔtÕaÛ�ëWÞºÜ�ÕªÚkÛHÙ�ÕGäWÔ�ç±äWÜ�ç$çuÞ=ëZØîä©Õ	Ø¶Û¦ÔuÙ

à�Ø¶Ü�Ø¶å�ä©á_Ø¶Ô�ëWÞºÙ�Õ	Ø¶ê�äUÕGØ¶ÛWÔ ��÷��"#%MN�'19,/. #*)��pù319,/1 7$!3÷ � � ÷20 J�J ÿ 030 J ñ

� � �:9���� ?C@��
	 F���F H�
 @�� P�� @���� F�� F H����AMCL�
 F 9 F ø ] ���/.¦ú*ñu� �"!��t7$#%1 #%2 & ,%�W,/1�� �/#%. ��ù31��
� #%2 �9.
!-; 0o&����*!�2����3÷ 
·ç�ç�Ø¶Ù�Û¦Ô[ÿNûüÞ=Ù	á¶Þ3ð¦ñ

� J��:9���� ?C@�� 	 F!�<F H U STPRP��AMAB#" F:UVF H$� L%�!�&� SOM'�<F H)(*�APR;8L+�-, FIH$.��0/TPRL%�'( F ø ] ���3.¦ú3ñ

¬Ù	Ù�Þ=ÕOD�Ü�Ø¶åºØâÔ�êzé�Ôuç�ÞºÜ�ö�Ô�çuÛ¦ê¦ÞºÔuÛ¦é�Ùaö�ß[àYÞ=å=Õ
äUÕGØ¶ÛWÔ�Ù Ø¶Ô�äWÔ<
¬Ü�ÕGØ¹ì±åºØ¶äWáYõZÕGÛZå
Ý�ò$äWÜ	Ý©Þ=Õ�÷uØ¶Ô 91�0� ?A@��
	 F*�<F !��r,/.�ñ,ø ] ���/.¦ú*ñ

� � �:9�2OL%� Q3=3, FIH4
 SOQ =!5 FIH467�98 =�SOPRS:5 F H JEL;�9<7< =>J F H>=�PR=?2TL;�@� =BA F ø ] ������ú*ñ 1IÞºãHäWÔ�ç&1¬ð�ÿ
Ô±äWã1Ø¶åºÙ»ÚaØâÕ	×)õ[Û[å=ØîäWáâáâð�ö{ëWÛ¦áâëZØ¶ÔuêWDpÜ�Þ=æ³Þ=Ü	ÞºÔuåºÞºÙ=÷���198/Mf���U�*ù ,/.z,/198 � #%�?�"#%��,/�=! � ��,/1��N!3÷ �u÷ J 0 J ÿ � � �uñ

� 0 �$�:LNPC�9�@�D�@� =C9 F HCJ��&�78E�&� =F���G�TF ø ] ��� � ú*ñtõ[Ø¶ã"é�áîä©Õ	Ø¶Ô�êIäWÔ 
·Ü�Õ	Øâì±å=ØîäWá 
¬ç±äWà[ÕGØâëWÞIõtÕGÛZå
Ý�ò�äWÜ�ÝWÞ=Õº÷
ò$Ø¶ã1ÞºÛ�÷ �BéuÜ	Ø¶Ô �'Ô�ØâëWÞºÜ	Ù�ØâÕªðWñ

� � �$�:=F�A=�Q)��FIH U =�PRPR=�STMH( F HE�7IJ�K�@�HA F ø ] ������ú*ñfD�Ü	Ø¶å=Þ·çuØ¶Ù	å=Û�ë¦ÞºÜ�ðHäWÔ�ç �AÞºäWÜ	ÔuØ¶Ô�ê 1Ié�Ü	ØâÔ�êSD�Ü	ÞºÛWàYÞ=Ô[ÿ
Ø¶Ô�êWD,ÞºÜ	ØâÛ[ç�ØâÔ�Õ	×�ÞSD�äWÜ�Ø¶Ù 
kÛ¦éuÜ	Ù	Þ©÷@�"#%M �'19,/. #*)�LO#%.�ù 7�,/.7�O7$#%1 #%2 &©÷ ]1� .[÷ �[÷ ]C� ] �cÿ ]C� � �uñ

� . �$�:PR@C;8LH�>F H�M3�OQ3PRLD/N
GF ø ] ��� � ú*ñYö{ëWÛ¦á¶éuÕ	Ø¶Û¦Ô�äWÔ�ç�ò�äWÜ	Ý©Þ=Õ 
�Þº×±ä�ëZØ¶Û¦éuÜº÷O�"#%MN�'19,/. #*)!�O7$#%1 #%2+ù 7
� �"!$#%��&U÷20��[÷ �Uÿ � � ñ

���



� � �$�:S&�@�0������= 5 F ø ����� � ú3ñf
 õ[Ø¶ã1à�áâÞaò$Ø¶å=Ü	Û©ÿ�ò$ÛZç�Þºá±ÛWæ�ò�äWÜ�ÝWÞ=Õ 1¬ðZÔ±äWã1Ø¶åºÙ=÷���� + ��#%���Uù31���Lr,(�"!��3÷
õuäWÔ�ÕG�q
¬Ô�Ô�äïõ[å
×uÛ[Û¦á�Û©æ 
·çuë©äWÔ�åºÞ=ç\õZÕ	é�ç�ØâÞºÙº÷�æ³ÛWÜ�ÕG×uåºÛ¦ã1Ø¶Ô�ê"Ø¶Ô��
	4�*����
�����
�L��$#�7$!$!�8Wù31��%�3ñ

� � �$��� SE<��
	 FK9 F ø ] ���/.¦ú3ño
·Ù	Ù	Þ3ÕwD�Ü	ØâåºÞ 
�Þº×±ä�ëZØ¶Û¦Ü'Ø¶Ô � Û¦ã1à�á¶Þ*ß$öpÔ�ëZØ¶Ü�Û¦Ô�ã1ÞºÔ�Õ�÷YØ¶Ô 9���� ?C@�� 	 F
�<F !��E,/.�ñAø ] ���/.¦ú*ñ

� ]����$��� SE<��-	 F89 FIH:BOL � =�;��:( F ø ] ���30¦ú3ñ �'Û¦Ô�áâØ¶Ô�ÞºäWÜ���Ø¶ã1Þ�õ[Þ=Ü	ØâÞºÙº÷ � Û¦ã1à�á¶Þ*ßuØ¹ÕªðA��×�Þ=Û¦Ü�ð�äWÔ�ç
?�Ø¶Ô±ä©Ô�åºÞ©÷{Ø¶Ô�	~,/198���#�#���#*) 0o� ,/�Pù
���wù 7$����
�� ��ù319,/1 7$!3÷�ÞºçuØâÕGÞ=ç�ó�ð 5 F!�TF J��ABOB@�AP��KHB,)� S U F
�OMCB��<=�MCSTB UVF ÷��·Û¦Ü�ÕG× F·Û¦áâáîäWÔuç�÷�
·ãHÙ�ÕGÞºÜ�ç±äWã)ñ

� ]Z]��$��� SE<�� 	 F 9 F H U�SO;8;8LNQ�A F UVFIH�	 �@8 LNMAL+�N6 FF= FF= F ø �����P] ú*ñ�ö{ë¦Û¦áâéuÕGØâÛ¦Ô±äWÜ�ð 1¬ðZÔ±äWã1Ø¶åºÙ�ØâÔ
?�Ø¶Ô±ä©Ô�åºØ¶äWá{ò$äWÜ	Ý©Þ=ÕGÙµÚaØâÕ	×üò$äWÔ�ð �BÜ	äWç�Þ=Ü	ÙS�»ðZàFÞºÙº÷,ûüÛWÜ	ÝtØ¶Ô�ê DBäWàYÞ=Üº÷d�·ÔuØâë¦Þ=Ü	Ù�ØâÕªð\ÛWæ�û Ø¶Ù�åºÛ¦Ô�Ù�Ø¶Ô�÷
ò�äWç�ØâÙ	Û¦Ô�ñ

� ]�� � A �AP��O;>=F� 9 F ø ] ������ú3ñcò$äWÜ	Ý©Þ=Õ{ò$Ø¶å=Ü	Û¦Ù�ÕGÜ	éuå=ÕGéuÜ	Þ/�d��×�Þ=Û¦Ü�ðµäWÔuç"ö�ã1à�Ø¶Ü�Ø¶åºÙ=÷��&��+ ��#%���Uù31��3Lr,(�"!��3÷
õuäWÔ�ÕG�q
¬Ô�Ô�äïõ[å
×uÛ[Û¦á�Û©æ 
·çuë©äWÔ�åºÞ=ç\õZÕ	é�ç�ØâÞºÙºñ

� ]�J�� A �A;>I�� LNPRP)" F�D F H;� S 9 F 	 FIH J��@<� =�MCPRLK/ 9 F+A F ø ] ���/.¦ú*ñ � �"! �O7$#%1 #%24!��U�*ù 7$�r#*)O�pù319,/1 73ù ,/.
+�,/���f!��3�3÷"D�Ü	Ø¶ÔuåºÞ=Õ	Û¦Ô �·Ô�Ø¹ë¦ÞºÜ�Ù	Ø¹ÕªðKD�Ü	ÞºÙ�Ùº÷ D�Ü	Ø¶ÔuåºÞ=Õ	Û¦Ô�ñ

� ] � � A ?C=F�&� ST;>STM9� L 6 F H*
 SOQ3=�5 F ø ] ������ú3ñuò$ÛZç�Þºáâá¶ØâÔ�ê+ä 1IÞºå=ÞºÔ�ÕGÜ	äWá¶Ø �ºÞ=çI
¬Ù	Ù�Þ=Õ¬ò�äWÜ�ÝWÞ3ÕL�»äWÔ�ÓªÔ�ÕGÜ	ÛUÿ
ç�é�å=Õ	Ø¶Û¦ÔhÕ	Û �-?�Ø¶Ô±ä©Ô�åºØ¶äWá �,Û�ðtÿC�'ÛZÛ¦ã ��÷uÓªÔ�Õ	ÞºÜ	Øâã Ü	Þ=àYÛWÜ�Õ"! ��� �P] 0[÷�Ó	Ó=
Iõ 
"÷ �AäUß[Þ=ãzó�é�Ü�ê�ñ

� ] 0 � A ?C=F�&� ST;>STM9� L 6 FIH�
<STQ3= 5 F HO" SOM9�O� B �VF ø ] ������ú3ñ/
;õ[àFÞºå=é�áîäUÕGØâëWÞ � ÞºÔ�ÕGÜ	äWá¶Ø �ºÞºç 
¬Ù�Ù	Þ=Õ�ò�äWÜ�ÿ
ÝWÞ=Õ"ÚaØâÕG× 
¬ç±äWà[ÕGØâëWÞIF·Þ3ÕGÞ=Ü	Û¦ê¦Þ=Ô�Û¦é�Ù 
¬ê¦Þ=ÔtÕ	Ùº÷#����+ ��#%���Uù31�� Lr,(�"!��3÷�õYñ 
·Ô�Ô±ä\õ[å
×uÛ[Û¦á�ÛWæO
¬çZÿ
ëWä©Ô�åºÞ=ç�õZÕ	é�ç�ØâÞºÙºñ

� ] � � A PR= �D� 
 FIH*�B� @9� LNM�" F ø ] ���/.¦ú*ñ%$_ÞºÜ�Û+Ø¶Ù ÔuÛWÕaÞºÔ�ÛWé�ê¦× � �IÔhÕG×�Þ ��Û�Ú�ÞºÜ���Ø¶ã1ØâÕ�ÛWæ�
¬ê¦Þ=ÔtÕaÓªÔ�Õ	Þºá¶áâØ¹ÿ
ê¦ÞºÔ�å=Þ�æ³Û¦Ü � Û¦Ô�ÕGØâÔZéuÛ¦é�Ù 1IÛ¦é�ó�áâÞ�
¬é�å3ÕGØâÛ¦Ô$ò�äWÜ	Ý©Þ=Õ	Ùº÷ F·Þ=ÚaáâÞ=Õ�Õ�ÿ*DBäWå
ÝUäWÜ	ç �AäWóFÛ¦ÜGä©Õ	Û¦Ü	ØâÞºÙ=÷ 
kÜ�Ø¶Ù�Õ	Û¦áNñ

� ] . �$
)�9< SE� SE8 M9� J F J F H�5<L M�< & �0/N, H�J('@CPRP L+��) F H�=�PRQ3LNM�, F ��FIH (8= <�� L;�
= F ( F ø ����� ] ú3ñ
� 1 ��1"� �	#�8/Mo7��wù #%1 �*#*	¬ù �%��+ � �$!�,�M"!�1 7�&$�pù319,/1 7$!3÷ 
¬å�ä©ç�Þºã1Ø¶åSD�Ü	Þ=Ù	Ùº÷��'Þ=Ú �»ÛWÜ	Ý¿ñ

� ] � �$
)�OMC=�LNPRQ J F�5 FIH967�&� ;8L+��
GF�" F H�-"SO� = 5 F HO� ;8=F� ?HM F ø �����P] ú3ñh� 1¬ðZÔ±ä©ãHØâå�Ù�ÕGÛWÜGäWê¦Þ©÷tãïäWÜ�ÝWÞ3Õ
á¶Ø
�té�Øâç�ØâÕªðHäWÔuç$à�Ü�Ø¶å=ÞIë¦Û¦á¶ä©ÕGØâá¶ØâÕªðN��÷uõuäWÔ�ÕGä ?±Þ�ÓªÔ�Ù�ÕGØâÕ	éuÕGÞ�û Û¦Ü	ÝtØâÔ�ê D�äWàFÞºÜ=ñ

� ] � �$
 L � STM�8 " F ��FIH � ?CPRLN= � L+� 9 F H�� @A;>;8L+� Q �>F HE	 �APRBO;3�OMCM
, F ø ] ��� ] ú*ñ ��×�Þ"õ[é�Ü�ë[Ø¹ë©äWá�ÛWæ
�·Û¦ØâÙ	Þ~�,ÜGäWç�Þ=Ü	ÙaØ¶Ô ?�ØâÔ±äWÔ�å=ØîäWá�ò�äWÜ�ÝWÞ=Õ	Ùº÷9�"#%M �'19,/. #*)/.OMf�3ù31 !$�$�3÷ � � ÷ ] ÿ ��� ñ

� ]



� �����$
 STQ3=$5 F H�	 =�M�� L%�-�TFB5 F ø ����� � ú3ñ,ÓªÔ�ÕGÞºÜ�à�Ü	Þ3ÕGØâÔ�ê ÞºåºÛWÔ�Û¦ã1Ø¶åïå
×�äWÔ�ê¦Þn�ïÞ=ëWÛ¦á¶é[ÕGØ¶ÛWÔ�÷�Ù�Õ	Ü	é�å3ÕGé�Ü�ÞºÙ
äWÔ�çïê¦äWãHÞ=Ùº÷tØ¶Ô � �"!w!$7$#%1 #%2+ù 7$�~#*) � �"#Uù 7$!�� � ��,/1��N! ,/198��r�G�f,/1±ù���,/�Pù #%1�Þºç�Ø¹ÕGÞ=çïó�ð 9 @�8 =�L+� J F
äWÔ�ç J��&�7< ? " F�5 F ÷±ö�çuÚkäWÜ�ç�ö�á¶ê�ä©Üº÷ �'Û¦Ü�Õ	×±äWã1àuÕGÛ¦Ô_ñ

� � ]��$67�&� ;8L+� " F�
 F ø �����f� ú*ñ�ò�ä©Ü	ÝWÞ3Õ ?¿ÛWÜ	åºÞ©÷�ö�åºÛ¦áâÛ¦êWð�äWÔ�çíö{ë¦Û¦áâéuÕGØâÛ¦Ô�÷@��198/Mf���U�*ù ,/. ,/198 � #%�?�"#%��,/�=!
� ��,/1��N!3÷[æ³Û¦Ü�ÕG×�å=Û¦ãHØâÔ�ê�ñ

� �/� �$64�@�AM �TLNPN" FIH 51�OPRPR= 5 FIH 5<=�S920�AMCMA=�MC= 9 F ø ] ������ú3ñ�� �"!I+�ù 7��	#����U�'M"7��UMN�	!�#*) ��#%�	!3ù �/1�� ;�+
7$��,/1��N! + ,/� �f!��3�3÷o�·ÔuØâë¦Þ=Ü	Ù�ØâÕªðhÛWæ � ×�Ø¶åºäWê¦ÛWD�Ü	Þ=Ù	Ù=÷ � ×�Øâå�äWêWÛ�ñ

� ��J��$64� =�LNBA;��AM J F ø ] �/0 J ú*ñ ���$��,/&�� ù31 �"#��3ù3�Pù �/! !$7$#%1 #%2+ù 7$�3÷ �·ÔuØâë¦Þ=Ü	Ù�ØâÕªð ÛWæ � ×�Ø¶åºäWê¦Û6D�Ü�ÞºÙ	Ù=÷
� ×�Ø¶åºäWê¦Û�ñ

� � � � 5<STBAL 
GF� GFIHE� @CMABAL+� �TF ø ] ��� J ú*ñf
¬á¶áâÛ[åºä©ÕGØ¹ë¦Þ�öj�1åºØâÞºÔ�å3ð1ÛWæAò�ä©Ü	ÝWÞ3ÕGÙ»ÚaØâÕG× $_ÞºÜ�Û©ÿªÓªÔ�Õ	Þºá¶áâØ¶ê¦Þ=Ô�åºÞ
�BÜ	äWç�ÞºÜ�Ù��»ò�ä©Ü	ÝWÞ3Õ'äWÙaä D�ä©Ü�ÕGØ¶äWá_õ[é�ó�Ù�ÕGØâÕ	éuÕGÞ·æ³Û¦Ü ÓªÔ�ç�Ø¹ëZØ¶ç�é±ä©á4�'ä©ÕGØâÛ¦Ô±äWáâØâÕªð¦÷j� �"!��"#%M �'19,/.d#*)3Lt#%.�ù3� +
ù 7�,/.��O7$#%1 #%2 &©÷ ]��P] ÷ ]>] �Uÿ ]1J .[ñ

� � 0 � 5<STSTBA?9�&�0� A FIH�6 = 8 PR=�@ASOPR=@�>F ø ] ��� ] ú*ñ©ö{ëWÞºÜ�ðzò$ØâÔZé[ÕGÞ � Û¦é�Ô�Õ{ØâÔ�?�ØâÔ±äWÔ�å=ØîäWátò$äWÜ	Ý©Þ=ÕGÙ=÷K�"#%M �'19,/.
#*)4��1"�=!��'19,/�Pù #%19,/. +�#%1 !�&4,/198 �pù319,/1 7$!3÷ ]�� ÷ ��J ÿ 0 � ñ

� � � � 5<STSTBA?9�&�0� A F H =�� U �&�@� J F ø ] ���/0¦ú*ñ�F'Ø¶ê¦×I?±Ü�Þ��té�ÞºÔuå=ð 1�ä©ÕGä"Ø¶Ô<?�Ø¶Ô±ä©Ô�åºØ¶äWáYò�äWÜ	Ý©Þ=Õ	Ù��pÓªÙ	Ù�é�ÞºÙ
äWÔ�çK
¬à�àuá¶Ø¶åºä©ÕGØâÛ¦Ô�Ù=÷ �·Ôuà�é�ó�áâØ¶Ù	×uÞºç�ò�äWÔté�Ù	å=Ü	ØâàuÕ�÷ ��Û¦Ô�çuÛ¦Ô�õZå
×�Û[ÛWá�ÛWæ{ö�å=Û¦Ô�Û¦ã1Ø¶å=Ùºñ

� � . � 5<STSTBA?9�&�0� A FIH - � S .<FIH (*�0/TMCL', F ø ] ������ú*ñ:�IÔ�Þ ç±ä�ð Ø¶Ô 5WéuÔ�Þ ] ��� J ��ä�Ù�ÕGé�çuð Û©æ�Õ	×�Þ
ÚkÛ¦Ü�ÝtØ¶Ô�ê¦Ù�Û©æ��aÞºé[ÕGÞºÜ�Ù
1 ������� ÿ � Þ=á¶Þºå3ÕGÜ�Û¦Ô�Ø¶å·æ³Û¦Ü	Þ=Ø¶ê¦Ô�Þ*ß[å
×±äWÔ�ê¦Þ�Õ	ÜGäWç�ØâÔ�ê+Ù�ðZÙ�ÕGÞºã)÷±Ø¶Ô 6 �@�AM �TLNP !��
,/.�ñAø ] ������ú3ñ

� � � � U�LNMCQ .<FIH1�7< ?CLNM �	�"U�SOI+I�
L� F!, F ø �����P] ú3ñ{ö�ëWÛ¦á¶é[ÕGØ¶ÛWÔÖÛWæ DBÛWÜ�Õ	æ³ÛWá¶Ø¶Û��aé�áâÞºÙ�Ø¶Ô.ÓªÔ�åºÛWãHà�áâÞ=Õ	Þ
ò�äWÜ	Ý©Þ=Õ	Ùº÷±ûüÛWÜ	ÝtØ¶Ô�ê DBäWàYÞ=Üº÷o�'Ô�ØâëWÞºÜ	Ù�ØâÕªðhÛ©æ $_é�Ü�Ø¶å
×�ñ

� � � � U�=�PRBALNM����@�AMAB�	 F ø ] ��� � ú3ñ + ,/���f!��r8N!�2 ,/198W÷�D�Ü	Ø¶ÔuåºÞ=Õ	Û¦Ô �·Ô�Ø¹ë¦ÞºÜ�Ù	Ø¹ÕªðKD�Ü	ÞºÙ�Ùº÷ D�Ü	Ø¶ÔuåºÞ=Õ	Û¦Ô�ñ
� J����  = � ;��AM 9 F H � = 8TMALNQ 9 F ø ] ��� ] ú3ñ/D�Ü	Ø¶å=Þaç�Ø¶Ù�àYÞ=Ü	Ù	ØâÛ¦Ô�ñn��×�ÞºÛ¦Ü�Þ=Õ	Ø¶å�ä©á±åºÛ¦Ô�Ù�Ø¶ç�Þ=ÜGä©Õ	Ø¶Û¦ÔuÙpäWÔ�ç�Þºã1à�Ø¶Ü�Ø¹ÿ

å�äWá�Þ3ëZØ¶ç�Þ=Ô�åºÞaæ³Ü	Û¦ãDÕG×�Þ·ò�ä©Ü	Ù	Þ=Ø¶áâá¶Þkì±Ù�×HãHäWÜ�ÝWÞ=Õº÷�Ø¶Ô��$�$��M"!$�aù31 � #%1"�=!�2 �"#%�-,/��&>�O7$#%1 #%2+ù 7$�3÷¦Þ=ç�ØâÕ	Þºç
ótð 9��9� S
�  GF " F ÷Fò�ä©åºã1Ø¶á¶á¶äWÔ�÷ ��Û¦Ô�ç�Û¦Ô_ñ

� J ]��$���AMCL�
 F ø ] ��� J ú*ñ 
¬Ü�ÕGØ¹ì±åºØ¶äWá,û Û¦áâç�ÙIØ¶Ô ö�å=Û¦Ô�Û¦ã1Ø¶å=Ùº÷zDBäWÜ�Õ�Ó·äWÔ�ç\Ó�Ó
÷E�"#%M �'19,/. #*)��#�/#%. MN�wù #%19,/��&
�t7$#%1 #%2+ù 7$�3÷ J ÷ ���cÿ ]1� .zä©Ô�ç ] .3.cÿ ] �/.[ñ

� J � �$� L+�B�&� STM
�<F ø ] ������ú*ñB
�é�Ø¶áâç�Ø¶Ô�ê ?�ØâÔ±äWÔ�å=ØîäWáBò�äWÜ�ÝWÞ3ÕGÙIÚaØâÕ	×�
¬Ü�ÕGØ¹ì±åºØ¶äWáh
¬ê¦Þ=ÔtÕ	Ù�� 1IÞºÙ�Ø¶Ü	Þ=ç H Û�äWá¶Ù
äWÔ�ç D�Ü	ÞºÙ�ÞºÔ�Õ��,Þºå
×uÔ�Ø
�té�Þ=Ùº÷B
kÜGäWÔuç�ÞºØâÙO�·Ô�Ø¹ë¦ÞºÜ�Ù	Ø¹ÕªðhûüÛ¦Ü�ÝtØ¶Ô�êWDBäWàYÞ=Üºñ

� �



� J�J��$� L+�B�&� STM ��F ø ������� ú3ñ"
¬êWÞºÔ�ÕIó±ä©Ù	Þºç�åºÛ¦ã1à�éuÕGä©ÕGØâÛ¦Ô±äWá�ì±Ô�äWÔ�åºÞn��Ù	é�êWê¦ÞºÙ�ÕGÞºç�Ü	Þ�ä©ç�Ø¶Ô�êWÙIäWÔ�ç$Þ�äWÜ�áâð
Ü	ÞºÙ�Þ�äWÜ�å
×�÷9�"#%M �'19,/. #*)��O7$#%1 #%2+ù 7��w&%19,/2+ù 7$�S,/198 � #%1"� �	#%.�÷ � � ÷ �/.��Uÿ . �f� ñ

� J � �$� L+�B�&� STM ��F ø ������� ú*ñ�ö�ãHàuØ¶Ü	Øâå�äWá �aÞºê¦é�á¶äWÜ	Ø¹ÕGØâÞºÙ¬æ³Ü�Û¦ã2ÓªÔ�ÕGÞ=ÜGäWå3ÕGØâÔ�ê �AÛWÔ�ê)äWÔ�çüõ[×�Û¦Ü�Õ�ò$Þºã1Û¦Ü�ð
ÓªÔtëWÞºÙ�ÕGÛ¦Ü�Ù¬Ø¶Ô�ä©Ô 
·ê¦ÞºÔ�Õ 
 äWÙ�Þºç�õZÕGÛZå
Ý)ò�äWÜ�ÝWÞ=Õº÷ 
kÜGä©Ô�ç�ÞºØâÙt�·Ô�Ø¹ë¦ÞºÜ�Ù	Ø¹Õªð�ûüÛWÜ	ÝtØ¶Ô�ê DBäWàYÞ=Üºñ

� J 0 �$� L+�B�&� STM ��F ø �����P] ú3ñf
 
ké�Øâá¶ç�Þ=Ü�� Ù H é�Øâç�Þ�ÕGÛS
¬ê¦Þ=Ô�Õ�
 äWÙ�Þºç4?�Ø¶Ô±ä©Ô�åºØ¶äWá¿ò�äWÜ�ÝWÞ3ÕGÙº÷��rM ,/1"�wù3� ,/�wù �/!
�pù319,/1 7$!3÷ ] ø � ú3÷ � 0 � ÿ � � ] ñ

� J � �$� LK29/ UVFIH1� LK29/ J FIH � STPRST;8SOM �TF ø ] ��� � ú*ñ ò$ØâåºÜ�Û¦Ù	å=Û¦à�Ø¶å\ò$Û[çuÞºá¬Û©æµÕ	×�Þ õZÕ	Û[å
Ý?ò�äWÜ�ÝWÞ=Õº÷
�t7$#%1 #%2+ù 7$�"�h!��U�=!��	�3÷ � 0[÷ ]1��J ÿ ]>]Z] ñ

� J . �$� LK29/ UVF H@� LK29/ J F H�� SOP SO;8STM � F ø ������� ú3ñ +�ù 7��	#���7$# �Fù 7r0¿ù32 MN. ,/�wù #%1 #*)��pù319,/1 73ù ,/. +�,/���f!��3�3÷

¬å�ä©ç�Þºã1Ø¶åwD�Ü	Þ=Ù	Ù=÷ �'Þ=Ú �»Û¦Ü	Ý¿ñ

� J � �$� @��:. F H J��&�7< ?CLNQ3=:J F ø ] ������ú3ñ �pÛ¦áîä©Õ	Ø¶áâØâÕªð � áâé�Ù�Õ	ÞºÜ	ØâÔ�ê Ø¶Ô ?�ØâÔ±äWÔ�å=ØîäWákò�äWÜ�ÝWÞ=Õ	Ù��K
!ò$Ø¶å=Ü	Û©ÿ
õ[Ø¶ãzéuáîä©Õ	Ø¶Û¦Ô ÛWæaÓªÔ�ÕGÞ=ÜGäWå3ÕGØâÔ�ê 
¬ê¦Þ=Ô�ÕGÙº÷��'1"�*!��'19,/�wù #%19,/. �"#%MN�'19,/.O#*)�� �"!$#%�	!��Pù 7�,/.E,/198 � � �9.�ù !�8 �pù +
19,/1 7$!3÷ J ø � ú3÷ �3.30cÿ . �f� ñ

� J � �$� @�� .<FIH J��&�7< ?CLNQ3=NJ F ø ] ������ú*ñcõ[å�ä©á¶Ø¶Ôuê·ä©Ô�ç � Ü�ØâÕ	Ø¶å�ä©á¶ØâÕªð·Ø¶Ôµä·õZÕGÛZå
×±äWÙ�ÕGØâåkò)é�áâÕ	Ø¹ÿ=
·ê¦ÞºÔ�ÕBò$ÛZç�Þ=á
ÛWæ{äW?�ØâÔ±äWÔ�å=ØîäWá�ò�äWÜ�ÝWÞ=Õº÷��w,/� M �	!3÷ �pÛ¦áPñ J �3.[÷ � ���cÿ 0 ��� ñ

� � ��� J��ABO?9� 2D�AM 9 F ø ] ��� � ú3ñ9�,ÜGäWç�ØâÔ�ê)ò$Þ=å
×±äWÔ�ØâÙ	ã1Ù�Ø¶Ô õ[Þ=åºé�Ü�ØâÕ	Ø¶ÞºÙ�ò�äWÜ	Ý©Þ=Õ	Ùº÷*�"#%M �'19,/.�#*)��pù319,/1 7$!3÷
� .[÷ � � .cÿ<� � � ñ

� � ]�� J��&� L M�8 S �>F H�.:SE� B��.;3�OMCM UVF ø ] ������ú3ñ�õ[àFÞºå=é�áîäUÕGØ¶ÛWÔ�÷:F·Þ3ÕGÞ=Ü	Û¦ê¦Þ=Ô�ÞºØ¹Õªð?ä©Ô�ç ��Þ�äWÜ�Ô�Ø¶Ôuê � 

õ[Ø¶ãzéuáîä©Õ	Þºç)ò$ÛZç�Þºá�Û©æ{ö�ß[å
×±äWÔ�êWÞ �'ä©ÕGÞ 1¬ðZÔ±ä©ãHØâåºÙº÷
	S& �%.
#��3÷ � �u÷ � � .cÿ � J .[ñ

� � � �$(*�OPR;8L+�-, F H:91��� ?C@&� 	 F!��FIH U�SOPRP �AMCB#" F UVF H)� L+�!�O� STM'��FIH$.��0/TPRL%�'( F ø ] ��� � ú3ñ

¬Ü�Õ	Øâì±å=ØîäWá_ö�åºÛ¦Ô�ÛWãHØâå ��Øâæ³Þ/�pä1õ[ØâãHàuá¶Þ�ò$ÛZç�Þ=á�ÛWæ{äHõZÕ	Û[å
Ý�ò$äWÜ	Ý©Þ=Õ�÷@L��N&��3ù 7�,�1 .30[÷ � � � ÿ � . � ñ

� � J��$(8PRSO�@� A FE, FIH � @CMCBAL%� �TF ø ] ������ú*ñ �'ä©ÕGØâÛ¦Ô±äWáFÞ3ß[àFÞºå=ÕGä©ÕGØâÛ¦Ô�ÙaäWÔuç�Õ	×�ÞµäWê¦ê¦Ü�Þºê�äUÕGØ¶ÛWÔ�ÛWæ,ç�ØâëWÞºÜ�Ù	Þ
Ø¶Ôuæ³Û¦Ü�ãïäUÕGØ¶ÛWÔïØ¶Ô�á¶äWóYÛWÜGä©Õ	Û¦Ü�ðHÙ	Þ=åºé�Ü�ØâÕGØâÞºÙ�ãHäWÜ	Ý©Þ=Õ	Ùº÷@�O7$#%1 #%24!��U�*ù 7�,W÷ 0��u÷ ]1� �30cÿ ]>]Z] �uñ

� � � �$(>� =�M�8 J F " F ø ] ���30¦ú3ñE�9!$7$�N1±ù 7�,/. � 19,/. &��3ù
� � ;7�9. ,Wù31 !�8W÷±ò$å H Ü	ä�Ú F·Øâá¶áP÷ �'Þ=Ú��»Û¦Ü�Ý¿ñ

� � 0 ��� ù
� ��+(!�� �*ù 7$�I� !$7$�N1±ù 7�,/.
��#�7�MN24!�1"��ø ] ��� ] ú*÷�5 D»ò$Û¦Ü	ê¦äWÔ�ñ

� � � � � @CMCBAL%� � F ø ] ���/0¦ú*ñ,ö{ß[àFÞºÜ�Ø¶ã1ÞºÔ�Õ
äWá�
·Ù	Ù	Þ3Õ1ò�äWÜ�ÝWÞ3ÕL� 
8õZé�Ü�ëWÞ=ð¦÷�ØâÔ�� �"!W��,/198���#�#�� #*)<!-;7�"!��*ù +
24!�1"� ,/.�!$7$#%1 #%2+ù 7$��Þ=ç�ØâÕ	Þºç�ó�ð  �98 LNP " F�UVF H*,:S&� ? 9 F M F ÷ �3� 0�ÿ � �/0Zñ

��J



� � . � � ;>=F� ? � F@� F ø ] ��� � ú3ñ¦ò$Ø¶å=Ü	ÛZÞºå=Û¦Ô�Û¦ã1Ø¶åaõtð[Ù�ÕGÞ=ãHÙ�äWÙpäWÔHö�ßuàFÞºÜ�Ø¶ã1ÞºÔ�Õ
ä©á¿õ[åºØâÞºÔ�å=ÞW÷ � �"! � 24!��*ù 7�,/1
�t7$#%1 #%2+ù 7 � !(��ù !���÷2. � ø 0¦ú3÷ � ��J ÿ<�3030[ñ

� � � � �7� STPRP UVF H&	 ?9�APRLK/ , F ø ] ��� � ú3ñuõZÕGÛZå
ÝïãHäWÜ�ÝWÞ=Õ Ù�ÕGÜ�é�å=Õ	é�Ü	Þ�ä©Ô�ç�ë¦Û¦á¶ä©ÕGØâá¶Ø¹Õªð¦÷ � !(��ù !�� #*)4�pù319,/1%+
73ù ,/. 0o�UM�8Wù !$�3÷ J ÷ J .cÿ . ] ñ

� �


