
���������
	��
����������������������������! #"$�%	��'&�(*)+���,�%&����.-/&�����01&2��354637�8�%&����

9�:
;=<>;@?>ACB�AD<FEGAIHJAG<><�AGK=L�AD<�M@N$EGAGO�AD<PKQL�R�AGO�AGS�T,UWVG?>;=<YXYZ=[\VD:^]_KQL`N a5A�:
S>b2B7cY]Pd�[eAD<><Jf

g VDh2A%:
K=[iVj<PK2]Pd$k�]P[lhJb>KmVD:�92nj;=VI<>njV_N%o g VDh2A%:
K=[iVj<PKp]PdrqsZ=VInIKQ:
;=n8ADZ2AD<Jt�k�]P[uhJb>K=VD:rqv<JHP;Q<>VjVD:
;=<JH>T
w <>;@?PVD:xBx;QKQO�]Pd1k'AGZ=;=d�]y:z<>;mA{o{9`AD<PK|A~}~A�:��2A%:^A{oyk,X��J�r�%���>���1�>�%�

���D�G�������^�!�I���z�D�8�_�>���@���+�j�I�%�J�������8���J�@���+�D�j�8�@�P�I���{���D ��

c¡;mH_Lu9�h�VjVjt�RYVIK=¢Y]y:�S2B7£�V{BxVCA%:znIL g VDh2A%:�Km[iVI<PK|f
}�VIZ=Z�¤¥A%��]y:^AGK|]y:
;=V{B�oCcF]PZQ[etPVjZ¦ojR¡E6�>§>§��>�>���_���_�

�J��¨j�Y�>�>���!�J�C�Q�m©¦�ª�>�>�����j�_�

«Y¬`�®
¯I°J±D®

²7³I´xµ·¶{¸�´z´^¸�´v¹|º·º%¸%»zµ·¶C¼�½Gµ·¾{¸�¹{¿=¹j¶y¿Q¾{¸ÁÀ�ÂC¶C¾uÃ�Ä%¹GÅWÆ2ÂC¶C¾.¾8¹jÇs¶yÈÉ¹jÂC¾CÂ8Ê{ÈË¸%¿�Ì2ÅÍ´
ÂyÈË¸�´�Ây»�¸¥¼y»m¹jÇ6µ·¶C¼Fµ·¶YÎÉÏ8¸
Ð�¶yÎË¸%»�¶{¸%ÎÉÑ~²$ÂyÎËÒ�Ï{µ·¶C¼\¹|ºÓ»¦¸�Ô{³j¸�´xÎÉ´�Ò�¹{³
ÕÖÈË¸Á¾uÇ6µ�ÎÉÏ�Â�¹j¶{¸%¿|ÎÉ¹{¿QÀ�ÂC¶G×�¾{¸%È�µÉ½%¸%»m×�À~¸�Ò�ÏjÂC¶8´xµ·ÀÍ´x³jÒ�Ï�Â8´6ÀW³CÈ�Î�µËÒÁÂ8´xÎ
ÒÁÂC¶iµ·¶{Ò%»¦¸ÁÂ8´^¸¡´^ÒÁÂyÈ·Â8Ê{µ�È�µ�Î ×\ÂC¶C¾\¸ËºÉØ7Ò%µË¸Á¶{Òz×�ÑeÙ_Ï8¸%»¦¸¡µÉ´,½%¸%»m×\È�µ�Î�Î�ÈË¸Fµ·¶8´xµ·¼8Ï{ÎÚµ·¶yÎÉ¹~ÕÖ»zµËÒ%µ·¶C¼i´x³jÒÁÏl´^¸%»�½GµËÒ�¸�´Óµ·¶lÂ
À�ÂC¶C¶{¸%»'ÎÉÏjÂyÎr³CÎ�µ�È�µÜÛ�¸�´'¶{¸%Î·Çs¹{»�Ý¡ÂC¶C¾i´�×j´xÎË¸ÁÀÞ»�¸�´z¹{³C»�Ò�¸�´W¸ËºÉØ7Ò%µË¸Á¶yÎ�È ×uÇvÏ{µ�ÈË¸ÓÂyÈÉ´z¹lÀ�ÂGß8µ·À~µÜÛÁµ·¶C¼àÎÉÏ8¸Y¸�ßzÕ`¸�Ò%Î·Ây¿
Î�µÉ¹j¶l¹|º¡»�¸Á½%¸Á¶y³j¸ÁÑ'Ð�¶\ÎÉÏ{µÉ´ÖÕ2ÂxÕ`¸%»ÜáÖÇv¸Óµ·¶G½%¸�´xÎ�µ·¼CÂyÎË¸F´xµ·ÀrÕÖÈË¸xá�×C¸%Îp¸ËºÉº%¸�Ò%Î�µÉ½%¸ÓÀ'¸�ÒÁÏjÂC¶yµÉ´
À�´'ÎÉ¹�ÕÖ»zµËÒ�¸¡Ò�¹j¶yÎË¸Á¶yÎÖµ·¶
Â\ÊjÂyÎËÒÁÏ{µ·¶C¼#Ò�¹j¶yÎË¸�ß8ÎÉÑãâ6¸.¹CÊC´^¸%»�½%¸�ÎÉÏjÂyÎ1µ ºYÒ%³I´xÎÉ¹jÀ~¸%»�Ê8¸�ÏjÂ8½GµÉ¹{»ÓµÉ´�Çv¸%È�ÈÚ³D¶C¾{¸%»�´xÎÉ¹C¹j¾#ÂC¶C¾#ÎË¸ÁÀrÕp¹{»¦ÂyÈ�È ×àµ·¶y¿
½�Ây»zµ·ÂC¶yÎÜá�ÂÖØÖßC¸Á¾6ÕÖ»zµËÒ%µ·¶C¼Y´^ÒÁÏ8¸ÁÀ'¸�ÒÁÂC¶YÀ�ÂGß8µ·À~µÜÛ�¸�¸�ßzÕ`¸�Ò%Î·ÂyÎ�µÉ¹j¶�¹|º'»�¸Á½%¸Á¶y³j¸'µ º�ÎÉÏ8¸%»¦¸6Ây»�¸'µ·¶�Ø$¶yµ�ÎË¸~»¦¸�´z¹{³C»�Ò�¸�´zÑ
äW¹jÇv¸Á½%¸%»Üá�Ç6µ�ÎÉÏFÒ�¹j¶8´xÎ�»¦Âyµ·¶{¸Á¾\»�¸�´z¹{³C»¦Ò�¸�´6ÂC¶C¾6Õp¹{ÎË¸Á¶yÎ�µ·ÂyÈ�È ×\³D¶CÝ�¶8¹jÇ7¶lÒ%³I´xÎÉ¹jÀ'¸%»vÊ8¸�ÏjÂ8½GµÉ¹{»Üáp¹j¶yÈ ×YÂ¡¾G×I¶CÂCÀWµËÒ
ÕÖ»zµËÒ%µ·¶C¼�ÂyÈ·¼8¹{»zµ�ÎÉÏjÀåÒÁÂC¶¡À�ÂGß8µ·ÀWµÜÛ�¸'¸�ßzÕ`¸�Ò%Î·ÂyÎ�µÉ¹j¶u¹|º~»¦¸Á½%¸Á¶y³j¸�Ñ'â,¸>º�¹{»�À~³CÈ·ÂyÎË¸ÓÎÉÏ8¸ÚÕÖ»m¹CÊ{ÈË¸ÁÀæ¹|º1ÕÖ»zµËÒ%µ·¶C¼FÂ8´vÂ
Ò�¹j¶8´xÎ�»¦Âyµ·¶{¸Á¾l¹^ÕÖÎ�µ·À~µÜÛ^ÂyÎ�µÉ¹j¶�ÕÖ»m¹CÊ{ÈË¸ÁÀçÂC¶C¾Y´zÏC¹jÇèÎÉÏjÂyÎ>À�ÂGß8µ·ÀWµÜÛÁµ·¶C¼�ÎÉÏ8¸�¸�ßzÕ`¸�Ò%Î·ÂyÎ�µÉ¹j¶l¹|º~»¦¸Á½%¸Á¶y³j¸�ÒÁÂC¶YÊ8¸~µ·¶y¿
Î�»¦Â{Ò%Î·Â8Ê{ÈË¸6¸�½%¸Á¶'ÇsÏ8¸Á¶~ÎÉÏ8¸vÒ%³I´xÎÉ¹jÀ'¸%»ÖÊ8¸�ÏjÂ8½GµÉ¹{»$µÉ´ÚÇv¸%È�ÈIÝ�¶8¹jÇ7¶8Ñ�é{µ·¶{Ò�¸sÒ%³I´xÎÉ¹jÀ'¸%»rÊ8¸�ÏjÂ8½GµÉ¹{»$µÉ´r³D¶yÈ�µ·Ý%¸%È ×ÓÎÉ¹�Ê8¸
Çv¸%È�È{Ý�¶8¹jÇ7¶¡µ·¶WÂC¶�Ð�¶yÎË¸%»�¶{¸%ÎP´^¸%Î�Î�µ·¶C¼IáPÇ¥¸7¾{¸Á½%¸%ÈÉ¹^ÕeÂWÀ�¹j¾{¸%ÈPÎÉ¹.³D¶C¾{¸%»�´xÎ·ÂC¶C¾FÒ%³I´xÎÉ¹jÀ'¸%»$Ê8¸�ÏjÂ8½GµÉ¹{»�¹j¶yÈ�µ·¶{¸6ÂC¶C¾
Â�ÕÖ»zµËÒ%µ·¶C¼uÂyÈ·¼8¹{»zµ�ÎÉÏjÀ*ÊjÂ8´^¸Á¾u¹j¶uÎÉÏ{µÉ´,À�¹j¾{¸%ÈÉÑ\ê�´xµ·¶C¼l´xµ·À~³CÈ·ÂyÎ�µÉ¹j¶8´�áÚÇv¸WÒÁÏjÂy»¦Â{Ò%ÎË¸%»zµÜÛ�¸FÎÉÏ8¸�Õ`¸%» º�¹{»�À�ÂC¶{Ò�¸¡¹|º
ÎÉÏ{µÉ´1ÂyÈ·¼8¹{»zµ�ÎÉÏjÀ5ÂC¶C¾Ó¹{ÎÉÏ8¸%»r´xµ·ÀrÕÖÈË¸¥ÂC¶C¾W¾{¸|ÕÖÈÉ¹%×IÂ8Ê{ÈË¸ÖÕÖ»zµËÒ%µ·¶C¼¡´^ÒÁÏ8¸ÁÀ'¸�´7³D¶C¾{¸%»r¾yµ ºÉº%¸%»�¸Á¶yÎ>Ò%³I´xÎÉ¹jÀ'¸%»1Ê8¸�ÏjÂ8½GµÉ¹{»
ÂC¶C¾Y´�×j´xÎË¸ÁÀ�ÈÉ¹jÂC¾¥ÕÖ»|¹|ØsÈË¸�´zÑr²1Â8´^¸Á¾Y¹j¶Y¹{³C»$Çs¹{»�Ý�á>Çv¸ÖÕÖ»|¹^Õp¹C´^¸�ÂvÕÖ»zµËÒ%µ·¶C¼�´^ÒÁÏ8¸ÁÀ'¸�ÎÉÏjÂyÎ�Ò�¹jÀ�Ê{µ·¶{¸�´6ÎÉÏ8¸�Ê8¸�´xÎ
º%¸ÁÂyÎ�³C»�¸�´�¹|º�ÎÉÏ8¸v¾yµ ºÉº%¸%»�¸Á¶yÎ�ÕÖ»zµËÒ%µ·¶C¼¡´^ÒÁÏ8¸ÁÀ'¸�´1ÂC¶C¾WÂC¶CÂyÈ ×DÛ�¸�µ�ÎÉ´PÕ`¸%» º�¹{»�À�ÂC¶{Ò�¸ÁÑ

ë~ì�í8î,ï8ð�ñ>ò�ópôGõ=ös÷IøCù@ô�øCù=ú8ûsüÁù@ý�þCÿ�ø��{úCö�����ùª÷��¡ô	�Öû7ô�þ{ü�
jÿª÷���ú����ÿ@ý�ôDú����Cø{ü	�.ÿ@ý����ÿ@ý�ÿ�ø��

�



� ���`®�¯����	�Ö±D®�
����

 þ8ô��møCù@ô	��ø8ô�ù�ÿ � ��ô�ô�ÿ�ø��¡üÁø.ô������@÷ ��ÿ 
jô ����÷��,ù�þ.ÿ�øÓý%÷�� �Yô	�¦ý�ÿªü���ü�ý�ù�ÿ 
jÿ�ù�ÿ@ô ��� �'÷��,ø��@÷Cü��8ü�����ô �
÷��mù���ü �¦ô
üÁø�� � ���Ëù�ÿ �Yô��jÿªü�ü �¦ô�ô � �{ô�ý�ÿªü��!� �"�y÷�� ���@ü �#�%$6ø8ô�ý%üÁø.ù�þCÿ�ø'&�÷�� ��ý�ô�ø{ü ��ÿª÷ �(��þ8ô	�¦ô�ý ����ùª÷��¡ô	� �sý%üÁø)�8÷���ø��@÷Cü��
� ����ÿ@ýDú �F÷�
jÿ@ô �^ú7üÁø��àô 
jô�ø*�y÷C÷�&��¡ü��mù@ô	�~÷Iø��Ëÿ�ø8ô�ù ��üÁø��
ü�ý�ù�ÿª÷Iø����,+sÿ��Cô%÷8õm÷Iøyõ ��ô �YüÁø��.-/+Ö÷��10,ÿ �W÷Iø8ô � �8ý�þ
��ô	� 
jÿ@ý�ôlÿ�øàù�þ8ô2�møCù@ô	��ø8ô�ù3�54'÷���ô	
jô	�|úÚÿ�ø�� �8ÿ�ù@ô\÷��6ù�þ8ôlÿ � �¡ô�ø���ô �¦ô ��ô%ü �¦ý�þ!ÿ�øCù@ô	�¦ô ��ùsÿ�ø*+Ö÷�� ÷�
jô	��ù�þ8ô6�@ü ��ù
�Cô�ý%ü��Cô87 �Gú:9{ú<;8ú>=>ú�?�@¦ú�ý%÷�� �¡ô	�¦ý�ÿªü��1ô�����÷���ù �6þ{ü 
Iô)�müÁÿ���ô��uùª÷ �YüÁù@ô	��ÿªü��Ëÿ�A�ô��)$6ø8ôY÷��$ù�þ8ôB�y÷ � ��ÿC����ô �¦ô%ü �
÷Iø��
�,þ �Wù�þ8ô	�Óþ{ü�
jôD�|üÁÿ���ô�� �CøCù�ÿ��Jø{÷���ÿ �rù�þ8ô��@ü�ý�&Y÷��Öü �C÷C÷��B������ÿ�ø8ô � ���Y÷��Cô��E�<F6ÿ 
jô�øÓù�þ8ô��¦ô�ø8ô���ô��.ÿ�øCù@ô	�¦ô ��ùJÿ�ø
� �8ý�þ ��ô	� 
jÿ@ý�ô �^ú8ÿ�ùyÿ � 
jô	� �~ÿ �G�y÷���ùªüÁøCù>ùª÷1�Cô	
jô��@÷��Yü��
÷��Cø��H������ÿ�ø8ô � � �Y÷��Cô��E�

I þ8ô�øFù�þ8ôWý%÷IøCù@ô�øCùpÿ �J�y÷�� ���@ü �|ú�üÁø�� ����ô	��ÿ�øCù@ô	��ü�ý�ù�ÿ 
jÿ�ù �lÿ �7ø{÷Iù �¦ô�K��Cÿ �¦ô��yú�����ÿ�ø�� � ���Ëù�ÿ@ý%ü ��ù(7!Lyú�M�@r÷��
� ��÷Cü��Cý%ü ��ùN7PO�@ �¡ô�ý�þ{üÁøCÿ � � �sùª÷ ��ô	� 
Iô �YüÁø�� ����ô	� ����ÿ � ���ËùªüÁø8ô%÷������ �uÿ �Q� ��÷�
jô � ��ý%ü��@ü��8ÿ��Ëÿ�ù �\÷��Úù�þ8ô � ����ù@ô �6�
 þCÿ �1ÿ �7ü�ý�ý%÷��Q���Ëÿ ��þ8ô��"� �Yü6ù@ô�ý�þCøCÿ�K��8ôH&Cø{÷���øYü � ÊjÂyÎËÒÁÏ{µ·¶C¼ �%R7ô�K��8ô ��ù �N��÷��Úù�þ8ô �
ü	�Yô�ý%÷IøCù@ô�øCùpü �¦ô'ü � ���¦ôGõ
�CüÁù@ô��W÷�
jô	�2üS�{ô	��ÿª÷��~÷���ù�ÿ �¡ôvüÁø���ù�þ8ô�ø ��ô	� 
jô��'ÿ�ø~÷Iø8ô ��ÿ�ø�����ôsù ��üÁø�� �.ÿ � ��ÿª÷Iø ����ÿ�ø��~ü7÷Iø8ôGõQùª÷8õ �YüÁø��G�Cô��Ëÿ 
jô	� �
�¡ô�ý�þ{üÁøCÿ � � � �8ý�þÓü � � ���Ëù�ÿ@ý%ü ��ù>÷��<� ��÷Cü��Cý%ü ��ù3�  þCÿ �T�{ô�ø8ôVU>ù �`ù�þ8ô¥ý%÷IøCù@ô�øCùW� ��÷�
jÿ��Cô	� ���¦ô%üÁù�� �H�{ô�ý%ü	����ôX�|ôY��ô	�
�¦ô �
÷����¦ý�ô �1ü �¦ô �Cù�ÿ��Ëÿ�A�ô��ÓüÁù8ù�þ8ô¥ý%÷ ��ù_÷��2ü � �Yü��!�Z��üÁÿ�ù�ÿ�ø���ù�ÿ �YôN��÷���ù�þ8ôvý ����ùª÷��¡ô	� ���>�mø�ù�þCÿ �	�yü��{ô	�|ú�����ÿ�ø��~üÁø{ü��ªõ
����ÿ �'üÁø��lþ8ô ����ÿ ��ù�ÿ@ý �^ú%��ôG�Cô	
jô��@÷��#üB������ÿ�ø8ô � � �Y÷��Cô��[��÷�� � ����ù@ô � ��ÿ �Q����ô �¡ô�øCù�ÿ�ø��2�yüÁù@ý�þCÿ�ø��\��÷��¥ý%÷IøCù@ô�øCù
�jÿ ��ù ��ÿC���Cù�ÿª÷Iø��%�mø¡÷����rô%ü � �Ëÿ@ô	�[��÷��#&27!]_ú ��^_ú � �Y@¦ú���ô¥þ{ü�
jôD�Cô	
jô��@÷��{ô��G� ��ÿ@ý�ÿ�ø�� �Y÷��Cô�� �J��÷�� � ����ù@ô � �$ù�þ{üÁù_�8÷
ø{÷IùPÿ �Q����ô �¡ô�øCù>�yüÁù@ý�þCÿ�ø��W�

���ÿ@ý�ÿ�ø�� � ����ùÖùªüY&CôÓÿ�øCùª÷\ü�ý�ý%÷��CøCù1ý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø��'ü �X��ô��!�rü � �¦ô �
÷����¦ý�ôYý%÷Iø���ù ��üÁÿ�øCù ���"`Úô�ù ���
ý%÷Iø���ÿ��Cô	�rüÁøWÿ��!� ����ù ��üÁù�ÿ 
jô,ô��8ü	�Q����ô��Pös÷Iø���ÿ��Cô	�rü7ý%÷IøCù@ô�øCù:� ��÷�
jÿ��Cô	� ��ô��!�Ëÿ�ø��B�8÷��,ø��@÷Cü��8ü�����ô�ö�� ���  þ8ôvø � �Fõ
�{ô	�s÷��rö�� �$ù�þ{üÁù`ý%üÁøa�{ôB�8÷��,ø��@÷Cü��Cô��2� ��÷���ù�þ8ôB��ôY� ��ÿ�ù@ôB�,ÿ�ù�þCÿ�ølü �Iÿ 
jô�ø�ù�ÿ �¡ô1� ��ü	�Yô'ÿ �N�Ëÿ �.ÿ�ù@ô��"� ��ù�þ8ô
�yüÁø��'�,ÿ��jù�þÓüÁø�� ��ô	� 
jô	� �¦ô �
÷����¦ý�ô �rü�
jüÁÿ��@ü�����ô��Wb ����ù�þ8ô	� �Y÷��¦ôDúGù�þ8ô �¦ô �
÷����¦ý�ô �1ü 
IüÁÿ��@ü�����ôvý%üÁøCø{÷Iù��{ô7ü �3�8ÿ�ù ��ü ��ÿ�� �
ÿ�ø8ý	�¦ô%ü ��ô��>�  þCÿ �Öÿ �c�{ô�ý%ü	����ôDúCù�þ8ôd�Cô �YüÁø��G-m÷�� �¦ô�K��8ô ��ùJü � ��ÿ 
jü��Z� ��÷jý�ô � �e02ÿ�øWüÁøH�møCù@ô	��ø8ô�ù ��ô�ù�ù�ÿ�ø�� �Fü	�'ø{÷IùZ�{ô
ô%ü ��ÿ�� �H� �¦ô��jÿ@ý�ùªü�����ô���b�÷���ÿ�ø���ùªüÁø8ý�ôDú{ü�
jô	� �Óô��Cý�� ����ÿ 
jô,üÁø��1�y÷�� ���@ü � � ����ÿ@ý¥ü��f��� �åü 
IüÁÿ��@ü�����ô�üÁù_ù�þ8ôd��ôY�_õ ��ÿ�ù@ô
�Yü	�Óÿ�ø8ý	�¦ô%ü ��ô1�Cô �YüÁø��G��÷��rü���þ{÷���ù��{ô	��ÿª÷��¡÷��pù�ÿ �YôDú��
ü	�Yüg��÷���ù�øCÿ �IþCù3�h$6ø8ý�ô6ù�þ8ô,ÿ�øCÿ�ù�ÿªü����y÷�� ���@ü ��ÿ�ù �a��üÁø8ô �^ú
�Cô �YüÁø��2-müÁø��Fþ8ô�ø8ý�ô �¦ô�K��8ô ��ùrü � ��ÿ 
Iü�� ��üÁù@ôV0[�,ÿ��!�c����÷��:�d`r÷Iø��8õQù@ô	� � ÿ�ø�
Iô ��ù@ô �Yô�øCù �6ÿ�øFþCÿ �Iþlý%ü��yü�ý�ÿ�ù �6�Ëÿ�ø'&��
üÁø�� ��ô	� 
jô	� �¦ô �
÷����¦ý�ô �pùª÷��Yô�ô�ùIù�þ8ôS�Cô �FüÁø�� �Yü	�6ù�þ8ô	�¦ô���÷��¦ô7ø{÷Iù'�{ô�üi� ��ü�ý�ù�ÿ@ý%ü����
÷�� �Cù�ÿª÷Iø��Wj�ùjù�þ8ô �
ü	�¡ô$ù�ÿ �¡ôDú
��þ{÷���ùQõQù@ô	� ��ü�ý�K��Cÿ ��ÿ�ù�ÿª÷Iøu÷�� ��ô	� 
jô	� �¦ô �
÷����¦ý�ô �vüÁø��Q�yüÁø��'��ÿ��jù�þ �Fü	�.ø{÷Iù:�{ôX�y÷ � ��ÿC����ô��J�mø � �8ý�þ�ü ��ÿ�ù �{üÁù�ÿª÷Iø_ú
ù���÷GK��8ô ��ù�ÿª÷Iø��¥ü ��ÿ ��ô'kJ- �Y0Öý%üÁø¡ù�þ8ô'ý%÷IøCù@ô�øCùc� ��÷�
jÿ��Cô	��ÿ�ø8ý	�¦ô%ü ��ô �¦ô 
jô�ø �8ô �d������ÿ�ø��¡ù�þ8ôD�{ô%üY&Yù�ÿ �¡ô �[� � ��ô	� 
{õ
ÿ�ø��Óù�þ8ô �
ü	�¡ô,ø � �Q�{ô	�7÷��Öý ����ùª÷��¡ô	� �d��÷��1ü,þCÿ �Iþ8ô	�i� ��ÿ@ý�ô�lÁúJüÁø��a-E9'0`ý%üÁøYù�þ8ô�ý%÷IøCù@ô�øCùc� ��÷�
jÿ��Cô	� �¦ô����8ý�ô'ù�þ8ô
ø � �Q�{ô	�7÷��rý ����ùª÷��Yô	� �N�Cô�øCÿ@ô�� ��ô	� 
jÿ@ý�ô N ������ÿ�ø��)�{ô%üY&�ù�ÿ �¡ô �[� ��ý�þ{ü � �Iÿ�ø���ü�þCÿ �Iþ8ô	� ��üÁù@ô1��÷��1ù�þ8ô ��ô	� 
jÿ@ý�ô�l
 þ8ô ��ô~ü �¦ô�ÿ�øCù@ô	�¦ô ��ù�ÿ�ø��aK��8ô ��ù�ÿª÷Iø��sù�þ{üÁù�ø8ô�ô��Yùª÷H�{ô'üÁø�����ô	�¦ô��a��÷�� � �8ý�ý�ô ��� ���T�CôY���@÷�� �¡ô�øCùÖüÁø��Yü�ý�ý�ôY�8ùªüÁø8ý�ô

m�npo>qJr sto_rWutvfwPxyvyz�{|xyv~}�zc�Yo|x��To|o|zh{ ��wPx~}�qJo#��w��c�Y}Tr3�Po�u�o z�v�o�u	w/o ���tv�{�o>��o|{er#��w/o�xy��o �	u�}<zY}�x�r|{|{�o ��x�xy��oW����v�{�o:r#zYu<x��Y}�w/o��c�Y}
r|{|{�o#�YxVxy�Yo>�t��v�{�o_�t�txVr#�Po_uto|ztv~o|uJwPo ���tv~{|o<u���o<x~}c�Po�w�}��t�P{|o<{�}�z�wPx��/r vyztxfw3�

9



÷��2ý%÷IøCù@ô�øCù_�jÿ ��ù ��ÿC���Cù�ÿª÷IøYø8ô�ù���÷��#&��%� �Wù�þ8ô¥ý%÷�� �¡ô	�¦ý�ÿªü��>��÷�� �!�>�

$ ���$÷�����ô�ý�ù�ÿ 
jô'ÿ�ø.ù�þCÿ �[�yü��{ô	�1ÿ �1ùª÷.üÁø�����ô	�1ù�þ8ô'ü��y÷�
jôDK��8ô ��ù�ÿª÷Iø��(� �¡ý%÷Iø���ù � �8ý�ù�ÿ�ø���ü���÷�� �Yü�� �Y÷��Cô��
��÷��_� ��ÿ@ý�ÿ�ø��~ý%÷IøCù@ô�øCùPÿ�ø~ü�� ����ù@ô � �,ÿ�ù�þ1���Cø{ü	�.ÿ@ýg�@÷Cü��p�yüÁù�ù@ô	��ø����  ÷��Cô	
jô��@÷��.ü�ù�þ{÷���÷����Iþ �Cø��Cô	� ��ùªüÁø��jÿ�ø��.÷��
ù�þ8ô�� �Cø��8ü	�¡ô�øCùªü��:� ��÷�����ô ��ü �¦ô%üGú���ôg�Ëÿ �.ÿ�ù�÷����Úý%÷Iø���ÿ��Cô	��üÁù�ÿª÷Iø��sÿ�øÓù�þCÿ �%�yü��{ô	�Úùª÷Óü � ���jÿ �¡ô�øCùªü � �Dú��8ô�ù>� ��ü�ýGõ
ù�ÿ@ý%ü��!� � �¦ô���ô 
jüÁøCù=ú_ý%÷IøCù@ô�øCù	�Cô��Ëÿ 
jô	� ��ü �¦ý�þCÿ�ù@ô�ý�ù ���¦ô��($ ���i��÷��#&Q� �¦ô ��ô�øCù �vô � ��ô�øCù�ÿªü��	UPø��jÿ�ø�� �^úW�,þCÿ@ý�þ)� ��÷�
jÿ��Cô
ù�þ8ôQ��÷��Cø��8üÁù�ÿª÷Iø ��÷��N� �Cù ���¦ô¡ô��jù@ô�ø���ÿª÷Iø��6ùª÷���ü � �����Y÷��¦ôÓý%÷��Q����ô�� ��ý�ô�ø{ü ��ÿª÷ ����� 
jô�ø �
÷{ú�ù�þ8ô	�¦ô¡ü �¦ô 
jü ��ÿª÷����
ý�þ{÷Iÿ@ý�ô �X��÷��J� ��ÿ@ý�ÿ�ø���ù�þ8ôÓý%÷IøCù@ô�øCù#k � ��� ��ý	��ÿC�8ù�ÿª÷IøyõP�yü ��ô��\� ��ÿ@ý�ÿ�ø��{ú<K��{÷Iù@ô��{õP� ��ÿ@ý�ôDú ��ô%ü���ô��{õP�8ÿ��\ü	�8ý�ù�ÿª÷Iø��^ú�ô�ù@ý��
�møFù�þCÿ �(��÷��#&_ú���ô �¦ô ��ù ��ÿ@ý�ùÖ÷���� ��ô�� 
jô �vùª÷YüpK��{÷Iù@ô��{õP� ��ÿ@ý�ô �Y÷��Cô��Qú��,þ8ô	�¦ô�ÿ�ø�ù�þ8ô'ý%÷IøCù@ô�øCùT� ��÷�
jÿ��Cô	�(K��{÷Iù@ô �6ü
� ��ÿ@ý�ô�ùª÷Óù�þ8ô�ý ����ùª÷��¡ô	�#�  þ8ô�ý ����ùª÷��¡ô	� �Yü	�Yü�ý�ý�ôY�8ù`÷�� �¦ô���ô�ý�ù�ù�þ8ô ��ô	� 
jÿ@ý�ôD�yü ��ô��F÷Iø¡þCÿ ���Qþ8ô	� 
Iü�� �{üÁù�ÿª÷Iø�÷��
ù�þ8ô ��ô	� 
jÿ@ý�ô�� I ô,÷�� ��ô	� 
jô,ù�þ{üÁù>ÿ��`ý ����ùª÷��¡ô	�h�{ô�þ{ü 
jÿª÷��rÿ �Úù�ÿ �¡ô6ÿ�ø 
jü ��ÿªüÁøCù2üÁø��Q��ô��!�Z&Cø{÷��,ø_úCù�þ8ô�ø¡ü���ù ��üÁù@ô ���
÷��1ý�þ{ü � �Iÿ�ø��lü1U��jô��G� ��ÿ@ý�ôWý%üÁø �Yü��jÿ �.ÿ�A�ô~ù�þ8ô~ôY���{ô�ý�ùªüÁù�ÿª÷Iøi÷�� �¦ô	
jô�ø �8ôWÿ��Öù�þ8ô	�¦ôÓü �¦ô~ÿ�ø�UPøCÿ�ù@ôB�jÿ ��ù ��ÿC���Cù�ÿª÷Iø
�¦ô �
÷����¦ý�ô ��� I þ8ô�ø �¦ô �
÷����¦ý�ô �.ü �¦ôYý%÷Iø���ù ��üÁÿ�ø8ô��yúJU:�Iô��2� ��ÿ@ý�ÿ�ø�� �Yü	�iø{÷Iù �Fü��jÿ �.ÿ�A�ô�ôY���{ô�ý�ùªüÁù�ÿª÷Iø+÷����¦ô	
{õ
ô�ø �8ô����'ô 
jô	��ù�þ8ô���ô � �^úDù�þ8ô	�¦ôvÿ � ��� �{ü��!� �Óü ��ù ��÷Iø���ý%ü ��ôd��÷��pü(U��jô��X� ��ÿ@ý�ô(�{ô�ý%ü	����ôsÿ�ù{ÿ � ��ÿ �Q����ô7ùª÷,ÿ �Q����ô �¡ô�øCù3�
�møiù�þCÿ �D��÷��#&_úÚ÷���� �C÷Cü��rÿ ��ùª÷lô������@÷��¦ô�ù�þ8ôG�{ô�ø8ôVU>ù ��÷��6üG���Cø{ü	�.ÿ@ý"� ��ÿ@ý�ÿ�ø�� ��ù � �8ý�ù ���¦ô�� I ôG�{ô��Ëÿ@ô 
jôFù�þ{üÁù
� ��� ��ý	��ÿC�8ù�ÿª÷IøyõP�yü ��ô�� � ��ÿ@ý�ÿ�ø��iý%÷�������ô��*�,ÿ�ù�þeü"���Cø{ü	�.ÿ@ý"� ��ÿ@ý�ÿ�ø�� ��ý�þ8ô �¡ô�ý%üÁøeü��'���¦ô � � �F÷ ��ù1ý ����ùª÷��¡ô	� ��	
ý%÷Iø8ý�ô	��ø�����R�ÿ �|&yõmü 
Iô	� ��ô,ý ����ùª÷��Yô	� �$ý%üÁøW÷��8ù���÷��pù�þ8ô�� ��� ��ý	��ÿC�8ù�ÿª÷IøG� ��ÿ@ý�ÿ�ø��B�,þCÿ���ô,÷Iù�þ8ô	�Öý ����ùª÷��¡ô	� �1ý%üÁø.÷��8ù
��÷��rù�þ8ô1K��{÷Iù@ô��{õP� ��ÿ@ý�ô �Y÷��Cô��E��
Pÿ�ø8ý�ô �¦ô�K��8ô ��ù �¥ü �¦ô��yüÁù@ý�þ8ô��yú � ��� ��ý	��ÿC�{ô	� ��	 �¦ô�K��8ô ��ù �d�,ÿ��!�Jø{÷Iù�ý%÷��Q�{ô�ù@ôH��÷��
�¦ô �
÷����¦ý�ô �J�,ÿ�ù�þ~ù�þ8ôXK��{÷Iù@ô��{õP� ��ÿ@ý�ôGõ �Y÷��Cô��pý ����ùª÷��¡ô	� ���

I ô6��÷�� � ���@üÁù@ôiù�þ8ô2� ��÷�����ô � ÷���� ��ÿ@ý�ÿ�ø��!ÿ�ø+ü �yüÁù@ý�þCÿ�ø�� � ����ù@ô � ü �¡ülý%÷Iø���ù ��üÁÿ�ø8ô�� ÷��8ù�ÿ �.ÿ�A%üÁù�ÿª÷Iø
� ��÷�����ô �6� I ô ��þ{÷���ù�þ{üÁùd��÷�� �
÷��¡ô &Cÿ�ø����¡÷���ý ����ùª÷��¡ô	�1�{ô�þ{ü�
jÿª÷��|úsô	
jô�ø �,þ8ô�ø#ù�þ{üÁùS�{ô�þ{ü 
jÿª÷��Wÿ �H��ô��!�
&Cø{÷��,ø_úJù�þ8ôH� ��÷�����ô � ÷�� �Yü��jÿ �.ÿ�A�ÿ�ø���ù�þ8ôÓô����{ô�ý�ùªüÁù�ÿª÷Iøà÷�� �¦ô 
jô�ø �8ôÓÿ �sÿ�øCù ��ü�ý�ùªü�����ô��B�mø �¦ô%ü��Ëÿ�ù �Dú2ý ����ùª÷��Yô	�
�{ô�þ{ü 
jÿª÷��$ý%üÁøCø{÷Iù<�{ô�ü�ý�ý ����üÁù@ô�� � &Cø{÷���ø T � I ôg� ��÷��y÷ ��ôWüX� ��ü	�¡ôY��÷��#&¡ùª÷ �Cø��Cô	� ��ùªüÁø���ý ����ùª÷��¡ô	�[�{ô�þ{ü�
jÿª÷��
�yü ��ü	�¡ô�ù@ô	� �2ÿ�ø � �8ý�þ�ü ��ÿ�ù �{üÁù�ÿª÷Iø��� ��ÿ�ø��¥ù�þCÿ �<� ��ü	�¡ô���÷��#&_ú���ô[�Cô	
Iô��@÷��Wüh� ��ÿ@ý�ÿ�ø���ü�� �C÷���ÿ�ù�þ �6� I ô$ü�� �
÷���ù �����
÷Iù�þ8ô	� ��ÿ �G����ôDú��8ô�ù�ô����|ô�ý�ù�ÿ 
jôp� ��ÿ@ý�ÿ�ø�� ��ý�þ8ô �¡ô � f ù�þ{üÁù�ý%üÁøQ�{ô~ü��8÷��8ù@ô��¡ÿ�øFü,ý%÷IøCù@ô�øCùc�Cô��Ëÿ 
jô	� � � ����ù@ô �2�i$ ���
÷�����ô�ý�ù�ÿ 
Iô7ÿ�ø¥ù�þCÿ �_�yü��{ô	��ÿ �Jø{÷IùCùª÷N� ��÷jý��@üÁÿ ��ù�þ{üÁù{÷Iø8ô[� ��ÿ@ý�ÿ�ø�� �¡ô�ý�þ{üÁøCÿ � � ÿ � � ���{ô	��ÿª÷���ùª÷6üÁø{÷Iù�þ8ô	�#�>$ ����üÁÿ � �
ü �¦ô'k:- �Y0Jùª÷��Cø��Cô	� ��ùªüÁø��Óù�þ8ô¥ý�þ{÷Iÿ@ý�ô �rü 
jüÁÿ��@ü�����ô6ùª÷'üsý%÷IøCù@ô�øCùZ� ��÷�
jÿ��Cô	�Öÿ�øWü(���Cø{ü	�.ÿ@ý6ô�ø 
jÿ ��÷Iø �¡ô�øCù=úyüÁø��Q-E9'0
ùª÷�ý�þ{ü ��ü�ý�ù@ô	��ÿ�A�ô6ù�þ8ô ��ôN� ��ÿ@ý�ÿ�ø��W÷��8ù�ÿª÷Iø�� �Cø��Cô	�T�jÿ����|ô	�¦ô�øCù>ý ����ùª÷��¡ô	�<�{ô�þ{ü 
jÿª÷��ÚüÁø�� � ����ù@ô � �@÷Cü��p� ��÷'U���ô ���  ÷
ù�þCÿ ��ô�ø��yú>��ôX�{ô	� ��÷�� � ��ÿ � ���@üÁù�ÿª÷Iø�� �Cø��Cô	�J�jÿ����|ô	�¦ô�øCù ��ý�ô�ø{ü ��ÿª÷ �vüÁø��Yô 
jü�� �{üÁù@ô~ù�þ8ô�� ��ÿ@ý�ÿ�ø�� ��ý�þ8ô �¡ô ������ÿ�ø��
ù���÷ �¡ô�ù ��ÿ@ý �Yk �¦ô	
jô�ø �8ô7üÁø��,ý ����ùª÷��¡ô	� �
üÁù�ÿ ���|ü�ý�ù�ÿª÷IøB-mü � �¡ô%ü � ���¦ô��6ÿ�ø6ù�þ8ô1ø � �Q�{ô	��÷����¦ô�K��8ô ��ù �T�Cô�øCÿ@ô������8ô1ùª÷
�@ü�ý�&.÷�� �¦ô �
÷����¦ý�ô �e0��>bJÿ�ø{ü��!� �Dú'��ô(� ��÷��y÷ ��ô�üsþ ��� ��ÿ�� ��ý�þ8ô �¡ô¥ù�þ{üÁù>ý%÷��Q�8ÿ�ø8ô �rù�þ8ô(�{ô ��ù��|ô%üÁù ���¦ô �$÷��c�jÿ��/�|ô	�¦ô�øCù

���1r#��sto x�wP�t���to#��w'��w���r����y�T�t�/}e��v�utoTw�}�qJo:vyz��P}e��qSr#xyvf}�z����h}e�co#�to#���exy�Yo#�ir#�Po�{e}�wPx��y�ir z�uT��r3�to���}�x~o z�xyv~r����y���yvyq[vyx�o�uhr|{|{|���/r|{#�hv�z
r:ut�tz�r#q[v�{co ze�tvy�/}�ztqJo|ztx��yv�sto:xy�Yo��!z�x�o#��zYo x!�

� � ����x���oW�t��v~{ vyz�!hwP{|��o|qJoew�u�vfw/{|��wEw/o|uTvyzTxy�YoW��r#�Yo ��{e}�z��P}e��q6xf}_x���o#"���}�x�o�u�$~����v�{�o�qJ}tuto �%���c�Yo#�Po>xy�Yo�{�}�ztx�o|ztxY���/}e�tv�u�o#�&"���}�x�o�w
r>����v�{�o:x~}Tx���o_{|��wPx~}�q[o �!�

;



� ��ÿ@ý�ÿ�ø�� ��ý�þ8ô �¡ô �rùª÷�ÿ �Q� ��÷�
jô �¦ô	
jô�ø �8ô�üÁø�� � ����ù@ô � �{ô	� ��÷�� �YüÁø8ý�ô��
 þ8ôD� ��÷�����ô �Þ÷��	� ��ÿ@ý�ÿ�ø��a��÷����!��ü��'�{ô%ü �$ùª÷G�{ô 
jô	� � ��ÿ �.ÿ��@ü �$ùª÷Óù�þ8ôp� ��ÿ@ý�ÿ�ø��G� ��÷�����ô �ÞüÁù �
ü	� �d+��

�¦ô�øCùªü�� �~÷�� �Y÷�
jÿ@ô¡ù�þ8ô%üÁù@ô	� ���64�÷���ô 
jô	�|úpù�þ8ô	�¦ôYÿ ��÷Iø8ô ��ÿ �IøCÿPUJý%üÁøCùJ�jÿ����|ô	�¦ô�ø8ý�ô�ù�þ{üÁù �Fü	�6� �¦ô	
Iô�øCù ���D� ��÷��
ü��'��� �Cÿ�ø��D� ��ÿ@ý�ÿ�ø�� ��ù ��üÁù@ô �Iÿ@ô �h� ��÷�� � �8ý�þ � ����ù@ô � �pùª÷,ü$ý%÷IøCù@ô�øCùW�Cô��Ëÿ 
jô	� � ��ô	� 
jÿ@ý�ô��  þ8ô�ý	� �8ý�ÿªü��Z�jÿ��/�|ô	�¦ô�ø8ý�ôsÿ �
ù�þ{üÁù=úIü��!��� ��÷����8ý�ù �Úÿ�ø'ü�ý%÷IøCù@ô�øCù>�Cô��Ëÿ 
Iô	� � � ����ù@ô �çý%÷��Q�{ô�ù@ôd��÷�� Ò�¹jÀ�À�¹j¶ ��ô	� 
jô	�`üÁø����yüÁø��'�,ÿ��jù�þ �¦ô �
÷����¦ý�ô ���
 ÷�ÿ��!� ����ù ��üÁù@ôFù�þCÿ �X�y÷Iÿ�øCù=úÖý%÷Iø���ÿ��Cô	�,ù�þ8ô¡ý%ü ��ôa�,þ8ô	�¦ôYü¡ý%÷IøCù@ô�øCù[� ��÷�
jÿ��Cô	�,þ{ü ��÷Iø�� �iô�ø{÷����Iþ �¦ô �
÷����¦ý�ô ��ùª÷
ü�ý�ý�ôY�8ù7÷Iø8ô �¦ô�K��8ô ��ù3� 
 ���'�y÷ ��ôFù�þ{üÁù1ù�þ8ô	�¦ô�ü �¦ôYù���÷ �¦ô�K��8ô ��ù � � ÷Iø8ô6��÷��,ý%÷IøCù@ô�øCù��ÓúT�,þ8ô	�¦ôYù�þ8ôYý ����ùª÷��Yô	�
ÿ �p�,ÿ��!�Ëÿ�ø��\ùª÷ �yü	����?\üÁø��\ù�þ8ô�÷Iù�þ8ô	�D��÷��6ý%÷IøCù@ô�øCù��lúc�,þ8ô	�¦ôFù�þ8ôFý ����ùª÷��¡ô	�,ÿ �D��ÿ��!�Ëÿ�ø��uùª÷6�yü	��� ��^>�uû �
�¦ô���ô�ý�ù�ÿ�ø��\ù�þ8ô �¦ô�K��8ô ��ùJ��÷���� -P� � K��{÷Iù�ÿ�ø��\üH� ��ÿ@ý�ô ���¦ô%üÁù@ô	�6ù�þ{üÁø	��?'0¦úÖüÁø��\ü�ý�ý�ôY�8ù�ÿ�ø��\ù�þ8ô �¦ô�K��8ô ��ùS��÷��
�
-P� �)K��{÷Iù�ÿ�ø��Yô��8ü�ý�ù�� ��� ��^�0¦ú{ù�þ8ô�ý%÷IøCù@ô�øCù<� ��÷�
jÿ��Cô	� �jô�ø8ô	��üÁù@ô � �Y÷��¦ô �¦ô	
jô�ø �8ô��  þ ���^ú8ù�þ8ô�ý%÷IøCù@ô�øCù_� ��÷�
jÿ��Cô	�
� ����ù_ÿ�øCù@ô�øCù�ÿª÷Iø{ü��!� �Y÷�
jô	��õP� ��ÿ@ý�ô,ý%÷IøCù@ô�øCù�� ÿ�øÓ÷�� �Cô	�2ùª÷�ÿ�ø8ý	�¦ô%ü ��ô6ù�þ8ô �¦ô�ù ����ø��	�{ô	� �CøCÿ�ù �¦ô �
÷����¦ý�ô,ý%÷Iø�� � �¡ô��>�
$6øYù�þ8ô'÷Iù�þ8ô	��þ{üÁø��yú_ÿ�ø�ü�ý%÷Iø 
jô�øCù�ÿª÷Iø{ü�� �Fü �#&jô�ù=úPÿ�ù<��÷����!�)�{ô�ý%÷��CøCù@ô	�¦õP� ��÷����8ý�ù�ÿ 
jôYùª÷Óÿ�øCù@ô�øCù�ÿª÷Iø{ü��!� �e÷�
jô	�¦õ
� ��ÿ@ý�ô�üÁø��¡÷��2ù�þ8ô�ý%÷IøCù@ô�øCù3�  þCÿ �%� ��÷�����ô �åÿ �Úù�þ8ô	�¦ô���÷��¦ô � �{ô�ý�ÿPU>ý�ùª÷Óü � ����ù@ô � �,ÿ�ù�þÓù�þ8ô,ý�þ{ü ��ü�ý�ù@ô	��ÿ ��ù�ÿ@ý � � ����ù
�Cô ��ý	��ÿC�{ô��>�

 þ8ô��¦ô ��ù2÷��`ù�þ8ôg�yü��{ô	�rÿ �$÷�� �CüÁøCÿ�A�ô��Fü �S��÷��!�@÷�� ��� 
Pô�ý�ù�ÿª÷Iø"91� ��ÿ@ô��� �¦ô 
jÿ@ôY� � �¦ô��@üÁù@ô�� �¦ô��@üÁù@ô��)��÷��#&��

Pô�ý�ù�ÿª÷Iø2;H� �¦ô ��ô�øCù �6÷���� � ����ù@ô �Þü �¦ý�þCÿ�ù@ô�ý�ù ���¦ô¡üÁø��"�yüÁù@ý�þCÿ�ø�� �Y÷��Cô��E� 
Pô�ý�ù�ÿª÷Iø =)� �¦ô ��ô�øCù �6÷����1ù�þ8ô%÷��¦ô�ù�ÿ@ý%ü��
�¦ô � ���Ëù �~ü��y÷��Cù �Fü��jÿ �.ÿ�A�ÿ�ø��lù�þ8ôFô����{ô�ý�ùªüÁù�ÿª÷Iø ÷�� �¦ô	
jô�ø �8ô¡ÿ�øeüB�yüÁù@ý�þCÿ�ø�� � ����ù@ô �6� 
Pô�ý�ù�ÿª÷Iø ?2�Cô 
jô��@÷�� �~ü
ý ����ùª÷��¡ô	�d�{ô�þ{ü�
jÿª÷����Y÷��Cô��ÚüÁø��lüB� ��ü	�¡ôY��÷��#&2��÷��sô ��ù�ÿ �YüÁù�ÿ�ø��lù�þ8ôH�yü ��ü	�¡ô�ù@ô	� ���C÷�
jô	��øCÿ�ø���ù�þ8ô.ý ����ùª÷��Yô	�
�{ô�þ{ü 
jÿª÷��#� 
>ô�ý�ù�ÿª÷IøaLB� �¦ô ��ô�øCù �¥ü,ý��@ü � �v÷�� ��ÿ �Q����ôWüÁø��¡ô����|ô�ý�ù�ÿ 
Iôp� ��ÿ@ý�ÿ�ø�� ��ý�þ8ô �¡ô �(��þCÿ���ô�
Pô�ý�ù�ÿª÷Iø M.ý�þ{ü �¦õ
ü�ý�ù@ô	��ÿ�A�ô �rù�þ8ô�ÿ �c�{ô�þ{ü�
jÿª÷�� ����ÿ�ø�� ��ÿ � ���@üÁù�ÿª÷Iø������mø 
>ô�ý�ù�ÿª÷Iø)O���ôN�jÿ ��ý ��� �1÷����pÿ�ø���ÿ �IþCù �$üÁø�� � ��� �jô ��ù:��ü	���`ùª÷
ô��jù@ô�ø��~÷����T� ��ü	�¡ôY��÷��#&'ùª÷'ü�ý%÷��Q�{ô�ù�ÿ�ù�ÿ 
Iô��Yü �#&Cô�ùW�,ÿ�ù�þ � ���Ëù�ÿC����ô���÷ 
Wý��@ü � ��ô ��� I ô7ý%÷Iø8ý�� ���Cô¥ù�þ8ôS�yü��{ô	�pÿ�ø

Pô�ý�ù�ÿª÷IøG]W�

� �����=°>®������ �J¯��

ûsüÁù@ý�þCÿ�ø��~þ{ü �	� ��ÿ �Yü ��ÿ�� �B�{ô�ô�ø ��ù ���jÿ@ô��~ÿ�ø'ù�þ8ô6ý%÷IøCù@ô��jùJ÷�� 
jÿ��Cô%÷8õm÷Iøyõ��Cô �FüÁø�� -/+Ö÷��10�� �'üÁøWô�ù>ü��E�<7!9�@
��ù ����� �yüÁù@ý�þCÿ�ø��6� ��÷�� ù�þ8ô1�{ô	� � �{ô�ý�ù�ÿ 
jôY÷��J�Cô��@ü	�uüÁø���ý ����ùª÷��¡ô	�N�@÷ � � ��üÁù@ô��Xjp� �¡ô	��÷Iù�þlô�ùÖü��E�Q7�;'@	� ��÷��y÷ ��ô
��üÁù@ôGõP�yü ��ô�� �¦ô �
÷����¦ý�ôsü��!�@÷jý%üÁù�ÿª÷IøH�,þ8ô�ø ����ÿ�ø���� ���Ëù�ÿ@ý%ü ��ù���÷�� 
jÿ��Cô%÷X�Cô��Ëÿ 
jô	� � ��ý�þ8ô �¡ô ����jD&��
÷���üÁø��db ��üÁø'&��Ëÿ�ø
7 �Y9�@:� ��÷��y÷ ��ô�ü���ý�þ8ô������Ëÿ�ø��Yü�� �C÷���ÿ�ù�þ ��ÿ�øB�8üÁùªü(� ��÷Cü��Cý%ü ��ù � ����ù@ô � �Úù�þ{üÁùZ�yü��@üÁø8ý�ô �1ý%÷IøCù@ô�øCù:�y÷�� ���@ü ��ÿ�ù �YüÁø��
��üÁÿ�ù�ÿ�ø��Wù�ÿ �¡ô��<j � �Cü � ��ü��Jô�ù�ü��E�J7 ��;'@<� ��÷��y÷ ��ô'üd�yüÁù@ý�þCÿ�ø�� ��ý�þ8ô �¡ô,ù�þ{üÁù_��ô�ÿ �IþCù �1ù�þ8ô,ø � �Q�{ô	�1÷�� �¦ô�K��8ô ��ù �
�,ÿ�ù�þ üa�|ü�ý�ùª÷��D�8ÿªü ��ô�� ü �CüÁÿ�ø���ù7ù�þ8ô�ý%÷IøCù@ô�øCùN�y÷�� ���@ü ��ÿ�ù �!ùª÷eü�ý�þCÿ@ô	
jô �CøCÿ���÷�� �.ÿ�ù � ÿ�ø ����ô	�p�@÷ � � ��üÁù@ô ��� jp�!�
ù�þ8ôYü��y÷�
jôa�8÷�ø{÷Iù$ý%÷Iø���ÿ��Cô	�6ù�þ8ôG� ��÷�����ô � ÷��S� ��ÿ@ý�ÿ�ø��\ý%÷IøCù@ô�øCù3�lö�þ{üÁøiüÁø��  ÷��yü �IÿX7 �t=Z@sý%÷Iø���ÿ��Cô	�X� ��÷'UPù
�Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iø¡ÿ�øÓüN�yüÁù@ý�þ8ô��B+Ö÷�� � ����ù@ô � �,ÿ�ù�þWø{÷ �¦ô �
÷����¦ý�ô�ý%÷Iø���ù ��üÁÿ�øCù ���  þ8ô	�.ü � � � �¡ô6ù�þ{üÁùPù�þ8ôd� ��ÿ@ý�ô�÷��
ù�þ8ôWý%÷IøCù@ô�øCùÖÿ �gU��jô���üÁø�� �Yü��jÿ �.ÿ�A�ô1� ��÷'UPùT� ��ý�þ{üÁø��Iÿ�ø���ù�þ8ôH�yüÁù@ý�þCÿ�ø�� ��ý�þ8ô �¡ô��  þ8ô	� �8÷Yø{÷Iùh��÷jý ���6÷Iø

=



þ{÷��/ù�þ8ôgU��jô���� ��ÿ@ý�ôvÿ �	�Cô�ù@ô	� �.ÿ�ø8ô��>� I ÷��!��ô�ù_ü��E�c7 �Y?�@�ü�� �
÷'ý%÷Iø���ÿ��Cô	�`ù�þ8ôS� ��÷�����ô �å÷���� ��÷'U>ù��Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iø
��÷��T� ��÷Cü��Cý%ü ��ù�ÿ�ø��)�jÿ �Iÿ�ùªü�� �C÷C÷������  þ8ô�ÿ �h��÷��#&.ôY�8ü	�¡ÿ�ø8ô � ��ý�þ8ô������Ëÿ�ø��Óù�þ8ô��Cô��Ëÿ 
Iô	� �F÷��c�jÿ �Iÿ�ùªü�� �C÷C÷����[�,þ8ô�ø
� ��ÿ@ý�ô �^ú2üÁø���ù�þ8ô1�{ô�ø{ü��Ëù�ÿ@ô ����÷��N�Cô��@ü	�8ô��6�Cô��Ëÿ 
jô	� �Dú2ü �¦ôB&Cø{÷��,ø����mø�ù�þ8ô�ÿ �d��÷��#&�ùª÷C÷{úJù�þ8ô	�6�8÷¡ø{÷IùÖý%÷Iø���ÿ��Cô	�
þ{÷��æù�þ8ôB� ��ÿ@ý�ô ��üÁø��uù�þ8ôB�{ô�ø{ü��Ëù�ÿ@ô �'ü �¦ôG�Cô�ù@ô	� �.ÿ�ø8ô��>�.ûsü � �\üÁø��6`Öÿ�ù�ù���ô27 �YL�@S��÷�� � ���@üÁù@ô.ù�þ8ôÓù�þ8ôB� ��÷�����ô �
÷��[� ��÷'UPù �Fü��jÿ �.ÿ�A%üÁù�ÿª÷Iø\��÷��6üH+`÷�� � ����ù@ô � ÿ�ø�ù@ô	� � �,÷��[� ��ÿ@ý�ôYüÁø�� �¦ô�K��8ô ��ù$ü � ��ÿ 
jü�� ��üÁù@ô��  þ8ô �uü � � � �Yô
ù�þ{üÁù�ù�þ8ô �¦ô�K��8ô ��ùpü � ��ÿ 
Iü�� ��üÁù@ô,ÿ �$ý%÷�� �¦ô��@üÁù@ô�� �,ÿ�ù�þÓù�þ8ôD� ��ÿ@ý�ô'üÁø��Óù�þ{üÁù�ù�þCÿ �$ý%÷�� �¦ô��@üÁù�ÿª÷Iø�ý%üÁøG�{ôD��÷��Cø�� ����ÿ�ø��
�Yü �#&Cô�ù7üÁø{ü�� ����ÿ �WüÁø�� ����ô	� � ��� 
jô	�����2�møeü)���Cø{ü	�.ÿ@ý �Yü �#&Cô�ùS�Ëÿ!&jôFù�þ8ôa�møCù@ô	��ø8ô�ù=ú%�,þ8ô	�¦ô�ý ����ùª÷��¡ô	� �1� ��÷��
�jô%÷ ����ü��8þCÿ@ý%ü��!� � �jÿ � �{ô	� ��ô�� �@÷jý%üÁù�ÿª÷Iø��'ý%üÁø6� ���¦ý�þ{ü ��ôFý%÷IøCù@ô�øCùS� ��÷��Þù�þ8ô �
ü	�YôG��ôY� ��ÿ�ù@ôDú �Yü �#&Cô�ù � ��� 
jô	���
�Yü	�)�{ô�ý%÷ ��ù�� ��üÁø��G�y÷Iù@ô�øCù�ÿªü��!� ��ÿ�ø{ü�ý�ý ����üÁù@ô��(�møY÷�����ô%ü � �Ëÿ@ô	�S��÷��#&\7!]yú ��^_ú � ��@¦úZ��ô�þ{ü�
jôH��÷jý ��� ��ô���÷IøYù�þ8ô
� ��÷�����ô ��÷��c� ��ÿ@ý�ÿ�ø��.ý%÷IøCù@ô�øCù�ÿ�ø¡üdbJÿ � ��ùQõ=ös÷��¡ôGõ/b�ÿ � ��ùQõ�
Pô	� 
jô��¡ý%÷IøCù@ô�øCù<�Cô��Ëÿ 
jô	� � � ����ù@ô �6�T$ ���Öô%ü � �Ëÿ@ô	�i��÷��#&
�jÿ��.ø{÷Iù2ý%÷Iø���ÿ��Cô	��ù�þ8ô�ÿ �Q���Ëÿ@ý%üÁù�ÿª÷Iø��¥÷��	�yüÁù@ý�þCÿ�ø��W������ÿ ��þCø{ü	� ����ù�þ � 7 ��M�@`ÿ�ø 
jô ��ù�ÿ �CüÁù@ô � �¦ô �
÷����¦ý�ô~ü��!�@÷jý%üÁù�ÿª÷Iø
��÷��	+Ö÷�� �yü ��ô��.÷IøQ���Cø{ü	�.ÿ@ýg� ��ÿ@ý�ÿ�ø��W�>4,ÿ �%��÷��#&Óü�� �
÷H�8÷jô �Úø{÷Iù>ý%÷Iø���ÿ��Cô	�1ü(�yüÁù@ý�þCÿ�ø�� � ����ù@ô �6�

� ���>�®���� «F¯D±	�	
=® �j±I®��Ö¯��.°��	��
�°>®�±��	
����� ��� ���

�mø ü�ý%÷��Q�{ô�ù�ÿ�ù�ÿ 
jô �Yü �#&Cô�ù=ú1ù�þ8ôa� ��ÿ@ý�ô �Óý�þ{ü � �jô�� � � ý%÷��Q�{ô�ù�ÿ�ùª÷�� �Óý%üÁø ü����|ô�ý�ùsý%÷Iø�� � �¡ô	�1�{ô�þ{ü�
jÿª÷��
üÁø��Yþ8ô�ø8ý�ô��¦ô	
jô�ø �8ô ���  þ8ô	�¦ô�þ{ü �S�{ô�ô�øFý%÷Iø���ÿ��Cô	��ü�����ô �¦ô ��ô%ü �¦ý�þu÷IøFü �jô�øCù �sù�þ{üÁù ��ô%ü �¦ý�þ ��÷��$ù�þ8ô��{ô ��ù<� ��ÿ@ý�ô
��÷���ü)� ��÷����8ý�ùH7 ��O8ú��Y]_úT9�^_úT9 ��@��*4�÷���ô	
jô	�|úÚý ��� �¦ô�øCù�� �Gú$ø{÷Iù �YüÁø��àý%÷Iø�� � �¡ô	� � ����ô � �8ý�þ �
÷��8þCÿ ��ù�ÿ@ý%üÁù@ô��
�¡ô�ý�þ{üÁøCÿ � � ���  þ8ôWü 
jô	��ü �jôQ�møCù@ô	��ø8ô�ù ����ô	�7ÿ ���¦ô ��ù ��ÿ@ý�ù@ô��lùª÷)�y÷�� ���@ü �d��ôY� ��ÿ�ù@ô �g�Ëÿ!&Cô��rüÁþ{÷C÷���÷��Sjd$�`(���mø
÷Iù�þ8ô	�h��÷�� ���^ú�� ��üÁø��H�@÷ �{ü��Ëù �Óÿ �`þCÿ �IþWÿ�ø�ù�þ8ôg�møCù@ô	��ø8ô�ù��Yü �#&Cô�ù��'�  þ{÷����Iþ.÷���� ���Ëù�ÿ �FüÁù@ô6÷�����ô�ý�ù�ÿ 
jô¥ÿ �h�Cô	
jô��@÷��
� ��ÿ@ý�ÿ�ø�� �¡ô�ý�þ{üÁøCÿ � � �[��÷��Úüvý%÷��Q�{ô�ù�ÿ�ù�ÿ 
Iô �Fü �#&jô�ù=újÿ�ø'ù�þCÿ �h�yü��{ô	�|ú'��ô �¦ô ��ù ��ÿ@ý�ù�÷���� ��ô�� 
Iô �$ùª÷'ü �Yü �#&Cô�ù��,þ8ô	�¦ô
ù�þ8ô	�¦ôWÿ �vü ��ÿ�ø�����ôÓý%÷IøCù@ô�øCù	� ��÷�
jÿ��Cô	�(� ��÷�
jÿ��jÿ�ø���ù�þ8ô ��ô	� 
jÿ@ý�ô��gb ����ù�þ8ô	�N��ôWü � � � �¡ô~ù�þ{üÁù`ù�þ8ôÓü��!��ý ����ùª÷��¡ô	� �
�¦ô�ý�ô�ÿ 
Iôvù�þ8ô��
ü	�YôdK��{ü��Ëÿ�ù �yõm÷��¦õ ��ô	� 
jÿ@ý�ôB- ��÷ 
�0����mø~÷����	�jÿ ��ý ��� ��ÿª÷Iø_ú'��ô7ô������@üÁÿ�ø~þ{÷���÷����	� ��ü	�¡ôY��÷��#&~ý%üÁøp�{ô
ô��jù@ô�ø��Cô��Óùª÷'ý%÷��Q�{ô�ù�ÿ�ù�ÿ 
jô �Yü �#&Cô�ù �[�,ÿ�ù�þ � ���Ëù�ÿC����ô ��÷ 
Yý��@ü � ��ô �X7!9'9�@��

bJÿ �����¦ô �rÿ��!� ����ù ��üÁù@ô �1÷����2ý%÷IøCù@ô�øCù>�Cô��Ëÿ 
jô	� �Óü �¦ý�þCÿ�ù@ô�ý�ù ���¦ô��,ÿ�ù�þ'üÁø'÷���ÿ �Iÿ�ø ��ô	� 
jô	�püÁø��~ü �.ÿ � ��÷�� ��ô	� 
jô	�#�
ö ����ùª÷��¡ô	� � �¦ô�K��8ô ��ù�ÿ�ø��¡ý%÷IøCù@ô�øCù�ý%üÁøB�{ô��¦ô��jÿ �¦ô�ý�ù@ô��Yùª÷'ù�þ8ô,ý��@÷ ��ô ��ù �
÷����¦ý�ô���
_ÿ�ø8ý�ô6ù�þ8ô�ü�
jüÁÿ��@ü�����ô �¦ô �
÷����¦ý�ô �
ü �¦ô(�jÿ����|ô	�¦ô�øCù_üÁù��jÿ����|ô	�¦ô�øCù �
÷����¦ý�ô �^ú�� ��ÿ@ý�ÿ�ø���ÿ �c�8÷Iø8ô(�@÷jý%ü��!� �~üÁùyô%ü�ý�þ��.ÿ � ��÷�� ��ô	� 
jô	�2üÁø���üÁùCù�þ8ôv÷���ÿ �Iÿ�ø ��ô	� 
jô	�
ÿ�ø��CôY�{ô�ø��Cô�øCù>÷��{ù�þ8ô[� ��ÿ@ý�ô �püÁù8÷Iù�þ8ô	�_�@÷jý%üÁù�ÿª÷Iø����  þ ���^úÁÿ�øXbJÿ �����¦ô ��ú���÷�� �¦ô�ý�ô�ÿ 
jô	� �2ÿ�ø ��ô�ù � �ÚüÁø���9{ú�ù�þ8ôi� ��ÿ@ý�ô �
ü �¦ôQ�Cô�ù@ô	� �.ÿ�ø8ô��6� ��ù�þ8ô¡÷���ÿ �Iÿ�ø ��ô	� 
jô	�|ú<�,þCÿ���ôG��÷�� �¦ô�ý�ô�ÿ 
jô	� �¥ÿ�ø ��ô�ùi;8úJù�þ8ôH� ��ÿ@ý�ô ��ü �¦ôQ�Cô�ù@ô	� �.ÿ�ø8ô��6� ��ù�þ8ô
�.ÿ � ��÷�����ô	� 
Iô	�#��
_ÿ�ø8ý�ô�ù�þ8ôD� ��ÿ@ý�ô �sü �¦ôD�Cô�ù@ô	� �¡ÿ�ø8ô��a�@÷jý%ü��!� ��üÁù�ô%ü�ý�þ �
÷����¦ý�ôDúW��ô ��þ{ü��!��þ8ô�ø8ý�ô���÷���ù�þ_ú���ÿ�ù�þ{÷��Cù
�@÷ � �$÷�� �jô�ø8ô	��ü��Ëÿ�ù �DúZ�Cô%ü����,ÿ�ù�þ¡ü ��ÿ�ø�����ô �
÷����¦ý�ô � ����ù@ô �6�:�mø¡÷���� �F÷��Cô��Qú'��ô,ü � � � �¡ô6ù�þ{üÁù�÷Iø8ý�ô�ù�þ8ô¥ý%÷IøCù@ô�øCù
� ��÷�
jÿ��Cô	� �YüY&Cô �'ù�þ8ôFÿ�øCÿ�ù�ÿªü���ÿ�ø�� ��ü ��ù � �8ý�ù ����ü��vÿ�ø 
jô ��ù �¡ô�øCù=ú1ù�þ8ô	�¦ôlü �¦ô�ô�ÿ�ù�þ8ô	��ø8ô ���Ëÿ �IÿC����ôu÷��pU��jô��eý%÷ ��ù �'ÿ�ø
��� �tvCw'qSr#�%zY}�xV�Yo:xy����o:v�z	xy��o �!�txy�t�Po<�c��o �Po_{e}�z�wP�tqJo#��wZ{er#z	��o<o�����o|{|x�o�uhx~}c��o:qS}e�Po �!ztx�o ��z�o|x�w�r3�t�����

?



   Server
Mirror

Receiver Set 3Receiver Set 2

Receiver Set 1 Internet

Origin Server

������������
��������������
����
��
����
��

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

�YüÁÿ�øCùªüÁÿ�øCÿ�ø��~ù�þ8ô��¦ô �
÷����¦ý�ô �S-=ý%ü�ý�þ8ô �^ú ��ô	� 
jô	� �^ú��yüÁø��'�,ÿ��jù�þ_úCô�ù@ý�� 0¦úDÿ3� ô��Üú�ù�þ8ô	�¦ô6ü �¦ôvø{÷�ü��'�jÿ�ù�ÿª÷Iø{ü��>ý%÷ ��ù �	�yü ��ô��
÷Iø�ù�þ8ôvø � �Q�{ô	�Ö÷�� �¦ô�K��8ô ��ù � ��ô	� 
jô��>�  þCÿ �pÿ �Úü �¦ô%ü �
÷Iø{ü�����ô�ü � � � �Q�8ù�ÿª÷IøB�{ô�ý%ü	����ô���ô	� 
jô	� �Úÿ�ø8ý ���	U��jô��'ý%÷ ��ù �
üÁø��Q�yüÁø��'��ÿ��jù�þYÿ ��ù ���8ÿ@ý%ü��!� �)�y÷����IþCù`üÁù2ü �üÁù ��üÁù@ô��%�3� �YüÁÿ�øCù@ô�ø{üÁø8ý�ôWý%÷ ��ù �vü �¦ô,ø8ô ���Ëÿ �IÿC����ôW÷��SU��jô��yú'� ��÷'UPù
�Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iø¡ÿ �Öô�K��Cÿ 
Iü���ô�øCù�ùª÷ �¦ô	
jô�ø �8ô �Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iø��

 þ8ô �¦ô �
÷����¦ý�ô ��üÁùpô%ü�ý�þ �
÷����¦ý�ô.ü �¦ô �F÷��Cô��!��ô��uü � ÈÉ¹D¼yµËÒÁÂyÈÖÒ�ÏjÂC¶C¶{¸%ÈÉ´ �pjp�!��ý�þ{üÁøCø8ô�� ��ü �¦ôWô�K��{ü��ÚüÁø��
ý%÷Iø�� � �¡ôYù�þ8ô �
ü	�¡ô¡ü	�F÷��CøCù1÷�� �¦ô �
÷����¦ý�ô �^ú`ÿ3� ôDú`ü��!� ����ô	� ���jô�ùrù�þ8ô �
ü	�¡ôGK��{ü��Ëÿ�ù �yõm÷��¦õ ��ô	� 
jÿ@ý�ô�� 
 ���'�y÷ ��ô�ü
ø8ôY� �¦ô�K��8ô ��ù	��÷��%� ��÷����8ý�ù10�2Öü � ��ÿ 
jô �vüÁù�ù�ÿ �¡ô43�5��  þ8ô�ý%÷IøCù@ô�øCùc� ��÷�
jÿ��Cô	�(K��{÷Iù@ô �vü�� ��ÿ@ý�ô�ùª÷.ù�þ8ô'ý ����ùª÷��Yô	�
üÁø���üÁøCø{÷��Cø8ý�ô �¥ù�þ8ô À�ÂGß8µ·À~³DÀ�¾{¸%È·ÂG× ÿ�ø ��ô	� 
jÿ�ø��Fù�þ{üÁù �¦ô�K��8ô ��ù3�  þCÿ �(�Cô��@ü	�Fÿ ��ù�þ8ôp�yüÁù@ý�þCÿ�ø��Fÿ�øCù@ô	� 
jü��Qú7682|ú
��÷��sù�þ{üÁù	� ��÷����8ý�ù3�"�møu÷���� �Y÷��Cô��Qú�ù�þ8ô �Fü��jÿ � � � �Cô��@ü	�\��÷��¥ü1� ��÷����8ý�ù=úÖ÷Iø8ý�ô¡ý�þ{÷ ��ô�ø_ú2ÿ �¥ø{÷Iù 
jü ��ÿ@ô��>�Q�3�
ù�þ8ô.ý ����ùª÷��¡ô	�6ü�ý�ý�ôY�8ù �6ù�þ8ôGK��{÷Iù@ô��6� ��ÿ@ý�ôDúpüÁø���ù�þ8ô	�¦ôYü �¦ôWø{÷"� �¦ô	
jÿª÷������ �2�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù ����÷��vù�þ8ô �
ü	�¡ô
ý%÷IøCù@ô�øCù=ú$ü¡ø8ô�� ý�þ{üÁøCø8ô��7ÿ � �¦ô ��ô	� 
jô��àùª÷ ��ô	� 
jôFù�þ{üÁù �¦ô�K��8ô ��ù3�  þ8ôFý�þ{üÁøCø8ô��$ÿ �~ü�ý�ù �{ü��!� �!ü��!�@÷jý%üÁù@ô��!÷Iø�� �
ü��mù@ô	�Öù�þ8ôd�yüÁù@ý�þCÿ�ø��Wÿ�øCù@ô	� 
jü��Jô��@ü�� ��ô ��üÁù_ù�ÿ �¡ô93�5;:<6=2|�Z�3�2þ{÷���ô 
jô	�|úCù�þ8ô	�¦ô¥ÿ �1ü(� �¦ô	
jÿª÷������ �G�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù
��÷��Úù�þ8ô �
ü	�YôX� ��÷����8ý�ù=úyù�þ8ô�ø¡ù�þ8ô�ø8ô�� �¦ô�K��8ô ��ù�ÿ ��ü � ���¦ô �CüÁù@ô��a�,ÿ�ù�þ.ù�þ8ô�÷��!�Cô	� �¦ô�K��8ô ��ù=úPüÁø��Óù�þ8ô�ý�þ{üÁøCø8ô���ÿ �
ü��!�@÷jý%üÁù@ô���ü��mù@ô	�rù�þ8ôX�yüÁù@ý�þCÿ�ø��¡ÿ�øCù@ô	� 
Iü��<��÷��Úù�þ8ô�÷��!� �¦ô�K��8ô ��ùpô�ø����^ú_üÁù �
÷��¡ô,ù�ÿ �Yô�ô%ü � �Ëÿ@ô	�rù�þ{üÁø>3'5?:@682 �pû �
�YüY&Cÿ�ø���ù�þ8ôJ�yüÁù@ý�þCÿ�ø��'ÿ�øCù@ô	� 
Iü��Z��÷��püi� ��÷����8ý�ù_ÿ�ø 
Iü ��ÿªüÁøCù=ú'��ô����{ü ��üÁøCù@ô�ô¥ù�þ{üÁù_ü �¦ô�K��8ô ��ù_ÿ � ��ô	� 
jô��p�,ÿ�ù�þCÿ�ø'ù�þ8ô
�Yü��jÿ � � � �Cô��@ü	���W4�÷���ô	
jô	�|ú��,þ8ô�ø �¦ô�K��8ô ��ùJü � ��ÿ 
jü�� ��üÁù@ô �Úü �¦ôsô��Cý�ôY�8ù�ÿª÷Iø{ü��!� �ÓþCÿ �Iþ_úGÿ�ù8ÿ �T�y÷ � ��ÿC����ôsù�þ{üÁùyù�þ8ô	�¦ô
ÿ �2ø{÷g� �¦ô	
jÿª÷������ �H�yüÁù@ý�þ8ô����¦ô�K��8ô ��ù>üÁø���ø{÷�ý�þ{üÁøCø8ô��_ü 
IüÁÿ��@ü�����ôX�,ÿ�ù�þCÿ�ø�ù�þ8ô��Yü��jÿ � � � �Cô��@ü	���  þ8ô7ý ����ùª÷��Yô	�
ÿ �N�Cô�øCÿ@ô�� ��ô	� 
jÿ@ý�ô.üÁø��a� ���!� � �¦ô�� �Cø��Cô���ÿ�ø � �8ý�þ�ý%ü ��ô ���(jçý	��ÿ�ù�ÿ@ý%ü��T�Cô ��ÿ �Iø �C÷Cü��2ù�þ8ô	�¦ô���÷��¦ôWÿ �7ùª÷ �¡ÿ�øCÿ �.ÿ�A�ô
�Cô�øCÿªü�� �$÷�� ��ô	� 
jÿ@ý�ô����8ô¥ùª÷ �¦ô �
÷����¦ý�ô�ý%÷Iø���ù ��üÁÿ�øCù ���

L



� «"�`° � �>®|
m±I° ���v¯D° � ���G�J¯��

�møeù�þCÿ � ��ô�ý�ù�ÿª÷Iø_ú[��ôa�Cô	
Iô��@÷��!ü"� ��ü	�¡ôY��÷��#& ��÷���üÁø{ü�� ��A�ÿ�ø�� � ��ÿ@ý�ÿ�ø��iÿ�ø#ü)�yüÁù@ý�þCÿ�ø�� � ����ù@ô �6�  þ8ô
� ��ÿ �Yü � �6��÷jý ���6÷��rù�þCÿ �g� ��ü	�¡ôY��÷��#&Fÿ � �Yü��jÿ �¡ÿ�A�ÿ�ø��Fù�þ8ô~ô����{ô�ý�ùªüÁù�ÿª÷Iøe÷�� �¦ô	
jô�ø �8ô��6öv÷Iø���ÿ��Cô	�vüÁø�ü �3�8ÿ�ù ��ü � �
ý ����ùª÷��¡ô	�D�,þ{÷2��üÁøCù �,ùª÷ � ���¦ý�þ{ü ��ô ��ô	� 
jÿ@ý�ô 0�2�� I ô)�Cô�ø{÷Iù@ôFþCÿ ���Qþ8ô	�D�Cô�ý�ÿ ��ÿª÷Iøeùª÷ � ���¦ý�þ{ü ��ô�ù�þ8ô ��ô	� 
jÿ@ý�ô
� �eù�þ8ô ��üÁø��8÷�� 
jü ��ÿªü�����ô�� 2N�,þCÿ@ý�þ#ý%üÁøeùªüY&Cô�ù���÷ 
Iü�� �8ô �^ú��a��÷��'ü�ý�ý�ôY�8ùsüÁø��
	8��÷�� �¦ô���ô�ý�ù3� I ô)�{ô �Iÿ�ø
÷����vüÁø{ü�� ����ÿ �d� �lü � ���Cÿ�ø���ù�þ{üÁù`ù�þ8ô	�¦ôÓô��jÿ ��ù � �
÷��¡ôWý%÷Iø���ùªüÁøCùh� ��ÿ@ý�ôQ�,þCÿ@ý�þ �Yü��jÿ �¡ÿ�A�ô �¥ù�þ8ôWôY���{ô�ý�ùªüÁù�ÿª÷Iøe÷��
�¦ô	
Iô�ø �8ôD�{ô	�Úý ����ùª÷��¡ô	�[��÷��rüÁø�� �Iÿ 
jô�øQ� ��÷����8ý�ù3�  þ8ôg� ��÷C÷��Úü � � � �¡ô �$ù�þ{üÁù�üÁùJþCÿ �IþQ� ��ÿ@ý�ô �^ú8ù�þ8ôX� ��÷��yü��8ÿ��Ëÿ�ù �
ù�þ{üÁùvü�ý ����ùª÷��¡ô	�H�,ÿ��!�[� ���¦ý�þ{ü ��ôuù�þ8ô � ��÷����8ý�ùsÿ �HA�ô	��÷W�  þCÿ �~ÿ �Wü �¦ô%ü �
÷Iø{ü�����ôiü � � � �G�8ù�ÿª÷Iø ��ÿ�ø8ý�ôuô	
jô	� �
ý ����ùª÷��¡ô	�Óþ{ü �.÷Iø�� �ãü2U>øCÿ�ù@ôuý%ü��yü�ý�ÿ�ù �ãùª÷ �yü	���  þCÿ � �Yô%üÁø��Óù�þ{üÁù¥ù�þ8ôuô����{ô�ý�ùªüÁù�ÿª÷Iø/÷���ù�þ8ô\�Cô�ý�ÿ ��ÿª÷Iø ùª÷
� ���¦ý�þ{ü ��ôB� ��÷����8ý�ù�0 2 ú��Iÿ 
jô�ø"� ��ÿ@ý�ô)-�� 2 0¦ú:�Cô�ø{÷Iù@ô�� � ���� � 2�� � 2�� úPÿ �NA�ô	��÷ ��÷��(�@ü � �jô 
jü�� �8ô �6÷��1ù�þ8ô1� ��ÿ@ý�ô
-��!2E0��

����ì�ï8ð�ì���� ÌÚ¹j¶8´xµ·¾{¸%»�ÂC¶�Ây»�Ê{µ�Î�»¦Ây»m×'ÕÖ»m¹j¾y³jÒ%Î 0�2 ÑÓÐ º¡ÎÉÏ8¸.¸�ßzÕ`¸�Ò%Î·ÂyÎ�µÉ¹j¶e¹|ºFÎÉÏ8¸W¾{¸�Ò%µÉ´xµÉ¹j¶àÎÉ¹�ÊC³�× 0�2 ¼yµÉ½%¸Á¶
ÕÖ»zµËÒ�¸ � 2 á{Ã �� � 2 � �!2 � Æ�µÉ´pÛ�¸%»|¹�º�¹{»2ÂyÈ�ÈzÕÖ»zµËÒ�¸�´r¼y»�¸ÁÂyÎË¸%»rÎÉÏjÂC¶ ��� á ������	 á{ÎÉÏ8¸Á¶WÎÉÏ8¸v¸�ßzÕ`¸�Ò%Î·ÂyÎ�µÉ¹j¶Ó¹|ºv»¦¸Á½%¸Á¶y³j¸
Õ`¸%»1Ò%³I´xÎÉ¹jÀ'¸%»Üá  � ! 2 � á_µÉ´1À�ÂGß8µ·À~³DÀ�º�¹{»r´z¹jÀ'¸¥Ò�¹j¶8´xÎ·ÂC¶yÎ�ÕÖ»zµËÒ�¸ �#"%$'& Ñ

($»m¹C¹|º*),³CÎ�È�µ·¶{¸,+ I ô ��þ{ü��!��ü � � � �¡ô,ù�þ{üÁù-�� � 2 � �!2 � ÿ �$ý%÷IøCù�ÿ�ø �{÷����sÿ�ø.ù�þ8ô,ÿ�øCù@ô	� 
jü��.�!20/1� 	325476t�T`Úô�ù>ù�þ8ô
��üÁø��8÷�� 
jü ��ÿªü�����ô8! 2:�Cô�ø{÷Iù@ô6ù�þ8ô �¦ô	
Iô�ø �8ôd�{ô	�Öý ����ùª÷��¡ô	�#��
 ���'�y÷ ��ô6ù�þ{üÁù>�jÿ��/�|ô	�¦ô�øCù�� ��ÿ@ý�ô �1ü �¦ô6ý�þ{ü � �jô��Q�,ÿ�ù�þ
ü(� ��÷��yü��8ÿ��Ëÿ�ù �"�Cô�ø���ÿ�ù �:9<;>=��  þ8ô�ø'ù�þ8ô6ô����{ô�ý�ùªüÁù�ÿª÷IøY÷�� �¦ô 
jô�ø �8ôg�{ô	�Öý ����ùª÷��¡ô	�%��÷��10 2 ÿ � �Iÿ 
jô�øH� �:k

?� ! 2 �A@ B �5 � 2C?� � 2 � �!2 � 9 ;,=ED �!2F6HG>�!2

@ B ;JI5 � 2C?� � 2 � �!2 � 9 ;,=ED �!2F6HG>�!2

: B �; I �!2K�� � 2 � � 2 � 9 ;>=ED � 2F6HG>�!2ML

- �Y0


_ÿ�ø8ý�ôN?� � 2 � �!2 � ÿ �JA�ô	��÷Q��÷��rü��!�O� 2 ���¦ô%üÁù@ô	�rù�þ{üÁøP����újù�þ8ô ��ô�ý%÷Iø��.ù@ô	� ��ÿ�øÓù�þ8ô,ÿ�øCù@ô ����ü��<�CôVUPø8ô��¡ü��y÷�
jô,ÿ �
A�ô	��÷W� 
Pÿ�ø8ý�ôQ�� � 2Q� � 2�� ÿ �pý%÷IøCù�ÿ�ø �{÷����rÿ�ø�ù�þ8ôsÿ�øCù@ô	� 
Iü��-� 	32K� �R� ú%ù�þ8ô	�¦ôsô��jÿ ��ù � �
÷��¡ôS� "�$E& ÿ�ø�ù�þCÿ �pÿ�øCù@ô	� 
Iü��PüÁù
�,þCÿ@ý�þ.ù�þ8ô1� �Cø8ý�ù�ÿª÷IøP� 2C?� � 2 � � 2 � ÿ � �Fü��jÿ � � �6�h�3�`ù�þ8ô	�¦ô~ü �¦ô �YüÁø�� � �8ý�þG�y÷Iÿ�øCù �^úZ��ô�ü �3�8ÿ�ù ��ü ��ÿ�� ��ý�þ{÷C÷ ��ô
÷Iø8ôW÷��Öù�þ8ô �6�  þ8ô�ô����{ô�ý�ùªüÁù�ÿª÷Iøu÷��Úù�þ8ôp� �Cø8ý�ù�ÿª÷IøT�!2K�� � 2 � �!2 � ÿ � �Fü��jÿ �.ÿ�A�ô��¡ÿ��Úù�þ8ôD� ��÷��yü��8ÿ��Ëÿ�ù �6�Cô�ø���ÿ�ù �
üÁù.�#"�$E&Wÿ �1ù�þ8ô�þCÿ �Iþ8ô ��ù3�  þCÿ �J��ÿ��!�>�{ô,ù�þ8ô�ý%ü ��ô1�,þ8ô�øR9 ;>= ÿ �$ù�þ8ô ��ÿ ��ü�ýp�Cô��Ëùªüp� �Cø8ý�ù�ÿª÷IøVU D �!2XW
�#"�$E&Y6t�	�mø
÷Iù�þ8ô	�%��÷�� ���^úDù�þ8ô6ô����{ô�ý�ùªüÁù�ÿª÷IøF÷�� �¦ô 
jô�ø �8ô6ÿ � �Yü��jÿ �.ÿ�A�ô��Q�,þ8ô�ø8�!2Pþ{ü �1üvý%÷Iø���ùªüÁøCù 
jü�� �8ôX��"%$E&>��Z

 þ8ô%÷��¦ô � �$ù@ô��!� � ���`ù�þ{üÁù_ÿ�� �¦ô �
÷����¦ý�ô �$ü �¦ô¥ÿ�ø�UPøCÿ�ù@ôDúIù�þ8ô�ø~ù�þ8ô	�¦ô6ô��jÿ ��ù �1üNU��jô��p� ��ÿ@ý�ô¥ù�þ{üÁù��Yü��jÿ �¡ÿ�A�ô �
ù�þ8ô �¦ô 
jô�ø �8ôQ��÷��$ù�þ{üÁùc� ��÷����8ý�ù3�  þCÿ �J� ��ÿ@ý�ôÓý%üÁø"�{ôB�Cô�ù@ô	� �.ÿ�ø8ô���ÿ��[��ôD&Cø{÷��çþ{÷�� ù�þ8ôÓü 
Iô	��ü �jôÓý ����ùª÷��Yô	�

M



�¦ô%ü�ý�ù �'ùª÷eüQ� ��ÿ@ý�ôDúÚÿ3� ô��Üúh��ô)&Cø{÷�� �� � 2 � �!2 � � ��÷���ü��!�i� ��÷����8ý�ù �(0�2��84�÷���ô	
jô	�|ú%�,þ8ô�ø �¦ô �
÷����¦ý�ô �Óü �¦ô
�Ëÿ �.ÿ�ù@ô��yújù�þ8ô �
ü	�¡ôgU:�Iô��1� ��ÿ@ý�ô �Yü	�~ø{÷Iù �Yü��jÿ �.ÿ�A�ô6ù�þ8ô6ô����{ô�ý�ùªüÁù�ÿª÷IøF÷�� �¦ô	
Iô�ø �8ô�� I ôsÿ��!� ����ù ��üÁù@ô�ù�þCÿ � ����ÿ�ø��
üÁø�ô��8ü	�Q����ô��vös÷Iø���ÿ��Cô	�6ü�þ ���y÷Iù�þ8ô�ù�ÿ@ý%ü�� � ����ù@ô � �,ÿ�ù�þ ;G� ��÷����8ý�ù �^ú<9Fý�þ{üÁøCø8ô�� �^ú2ü��yüÁù@ý�þCÿ�ø���ÿ�øCù@ô	� 
Iü��Ö÷�� �
�.ÿ�ø �Cù@ôQ��÷��sô%ü�ý�þ � ��÷����8ý�ù=ú2üÁø��lü �¦ô�K��8ô ��ù1ü � ��ÿ 
jü�� ��üÁù@ô.÷��S9 �¦ô�K��8ô ��ù �g�{ô	���.ÿ�ø �Cù@ôH�{ô	�S� ��÷����8ý�ù3�1b ����ù�þ8ô	�|ú
ü � � � �¡ô¥ù�þ{üÁù>üÁùyù�þ8ô,÷��8ù�ÿ �Yü��Z� ��ÿ@ý�ôDúIù�þ8ô6ü�ý�ý�ôY�8ùªüÁø8ý�ô ��üÁù@ôvÿ �h^>��?1��÷��pô%ü�ý�þH� ��÷����8ý�ù3���mø~ô����|ô�ý�ù=úDÿ���ù�þ8ôvý%÷IøCù@ô�øCù
� ��÷�
jÿ��Cô	�JK��{÷Iù@ô �7ù�þ8ô'÷��8ù�ÿ �Fü���� ��ÿ@ý�ôDúyù�þ8ô	�¦ôH�,ÿ��!�>�{ô �6ý ����ùª÷��¡ô	��ü�ý�ý�ôY�8ù�ÿ�ø��Yù�þ8ô ��ô	� 
jÿ@ý�ô1��÷��rô%ü�ý�þ"� ��÷����8ý�ù3�
 þ8ôvý%÷IøCù@ô�øCù�� ��÷�
jÿ��Cô	�h�,ÿ��!�8ø8ô�ô��'ùª÷�ü��!�@÷jý%üÁù@ôD;6ý�þ{üÁøCø8ô�� �[��÷��2ù�þ8ô7ù�þ��¦ô�ôN� ��÷����8ý�ù ���  þCÿ �`ý���ô%ü � � �B��ô%ü����`ùª÷'üÁø
�Cø���ùªü�����ô � ����ù@ô � ��ÿ�ø8ý�ô¥÷Iø�� �H9,ý�þ{üÁøCø8ô�� �Úý%üÁø��{ôvü��!�@÷jý%üÁù@ô��>��$6ø,ù�þ8ô¥÷Iù�þ8ô	��þ{üÁø��yúV� � ��ô���ô�ý�ù�ÿ 
jô�� �'ÿ�ø8ý	�¦ô%ü ��ÿ�ø��
ù�þ8ôS� ��ÿ@ý�ô¥÷�� �
÷��¡ôv÷��Jù�þ8ôS� ��÷����8ý�ù �^úIù�þ8ôsý%÷IøCù@ô�øCùW� ��÷�
jÿ��Cô	�pý%üÁø~ô�ø�� ���¦ôsù�þ{üÁù_ý ����ùª÷��¡ô	� �h��÷��`÷Iø�� ��ù���÷�÷���ù�þ8ô
� ��÷����8ý�ù �rü�ý�ý�ôY�8ù=úV���CùyüÁù{ü1þCÿ �Iþ8ô	�<� ��ÿ@ý�ô��  þ8ô�ý ����ùª÷��¡ô	� �h��÷���ù�þ8ô�ù�þCÿ � �X� ��÷����8ý�ùW�8÷6ø{÷Iù{ü�ý�ý�ôY�8ù{ù�þ8ôS� ��ÿ@ý�ô����mø
ù�þCÿ � �YüÁøCø8ô	�|úCù�þ8ô,ý%÷IøCù@ô�øCù�� ��÷�
jÿ��Cô	�rý%üÁø.ô%ü ��ø¡üvþCÿ �Iþ8ô	� �¦ô	
jô�ø �8ôX� �Óý�þ{üÁø��Iÿ�ø��Óù�þ8ôg� ��ÿ@ý�ô �$÷��pù�þ8ôd� ��÷����8ý�ù ���
b ����ù�þ8ô	�|ú`÷Iø�� ��ù�þ8ô)U � ��ùÖý ����ùª÷��¡ô	�¥÷��7ü1� ��÷����8ý�ùrø8ô�ô����¥ùª÷"�yü	��ù�þ8ôÓþCÿ �Iþ8ô	�(� ��ÿ@ý�ô��  þ8ô ��ô�ý%÷Iø��uý ����ùª÷��Yô	�
ý%üÁøD�{ô¥ý�þ{ü � �jô��Wü(�jÿ ��ý%÷��CøCù@ô��B� ��ÿ@ý�ô(�{ô�ý%ü	����ô���ô	� 
jÿ�ø���ù�þ8ô ��ô�ý%÷Iø�� �¦ô�K��8ô ��ù>��÷��2ù�þ8ô �
ü	�¡ôS� ��÷����8ý�ù��8÷jô �Öø{÷Iù
ý%÷Iø�� � �¡ô6üÁø�� �¦ô �
÷����¦ý�ô ���  þ ���^úIü�þCÿ �Iþ8ô	� �¦ô	
jô�ø �8ôsÿ �Öô%ü ��ø8ô���ÿ���ù�þ8ô(� ��ÿ@ý�ôg�CôY�{ô�ø����1÷Iø�ù�þ8ôvü � ��ÿ 
jü�� ��üÁù@ô6üÁø��
÷IøQ�,þ8ô�ù�þ8ô	�Ú÷��`ø{÷Iù_ù�þ8ô	�¦ô¥ÿ �rüS� �¦ô	
jÿª÷������ �G�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù:��÷��`ù�þ{üÁùW� ��÷����8ý�ù3�

I ôN��÷�� �Fü��Ëÿ�A�ô6ù�þ8ô¥ü��y÷�
jôsÿ��Cô%ü �1ü �%��÷��!�@÷�� ����`Úô�ù_ù�þ8ôsø � �G�{ô	�Ö÷��:� ��÷����8ý�ù �i�{ô�ÿ�ø�� ��ô	� 
jô��p�{ô��5�'b�÷��
� ��÷����8ý�ù 0�2|úIÿ���ù�þ8ô	�¦ô6ÿ �Úø{÷~ô��jÿ ��ù�ÿ�ø��1�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù=ú'��ô�ùPù�þ8ôd� ��ÿ@ý�ô,ý�þ{ü � �jô��B�{ô � 2 �W�3��ù�þ8ô	�¦ô6ÿ �1üÁøWôY�jÿ ��ù�ÿ�ø��
�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù=ú���ô�ù8ù�þ8ôS� ��ÿ@ý�ôvý�þ{ü � �jô��p�{ô ���2 �'`Úô�ù�682��{ô�ù�þ8ôS�yüÁù@ý�þCÿ�ø���ÿ�øCù@ô	� 
Iü��PüÁø�����2yù�þ8ô �¦ô�K��8ô ��ùPü � ��ÿ 
jü��
��üÁù@ôX��÷��T� ��÷����8ý�ù!0 2��  þ8ô�ø~ù�þ8ô �¦ô 
jô�ø �8ô,ô%ü ��ø8ô��H�{ô	� �CøCÿ�ùPù�ÿ �¡ôvÿ � �Iÿ 
jô�øH� �:k

� @ 	 "2�
 N � 2����������2F�� � 2 � �!2 � 2 N� =��
: 	 "2�
 N � �2 ����� � 	32���2F�� � 2 � � �2 � W N� = � -E9'0

R7ô �
÷����¦ý�ô~ý%÷Iø���ù ��üÁÿ�øCù �¥ü �¦ô �Y÷��Cô���ô�� ����ÿ�ø�� � ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø���
 ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø�ÿ �1ù�þ8ô �¦ô��@üÁù�ÿ 
jô
� ��ü�ý�ù�ÿª÷Iøl÷��Öù�ÿ �¡ô1��÷��[�,þCÿ@ý�þFý�þ{üÁøCø8ô�� �6ü �¦ô������ � ��ô	� 
jÿ@ý�ÿ�ø�� �¦ô�K��8ô ��ù ���S`Úô�ù�� �{ô�ù�þ8ô�ø � �Q�{ô	��÷��rý�þ{üÁøCø8ô�� �^ú
üÁø��lù�þ8ôRGlù�þ8ôFü�
jô	��ü �jôYù�ÿ �¡ô.ùª÷ ��ô	� 
Iô�ü �¦ô�K��8ô ��ù����  þ8ô�ø_ú�ù�þ8ô � ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø_ú �Pú�ÿ �D�CôVUPø8ô��\ü �,ù�þ8ô
��üÁù�ÿª÷W÷��2ù�þ8ôvø � �G�{ô	�Ö÷�� �¦ô�K��8ô ��ù �$ô�øCù@ô	��ÿ�ø��Wù�þ8ô � ����ù@ô � �{ô	� �CøCÿ�ùPù�ÿ �¡ô¥ùª÷�ù�þ8ô��Yü��jÿ � � � �y÷ � ��ÿC����ô ��ô	� 
jÿ@ý�ô��
�¦ô�K��8ô ��ù �rô��jÿ�ù�ÿ�ø���ù�þ8ô � ����ù@ô � �{ô	� �CøCÿ�ù{ù�ÿ �¡ô��  þ8ô��YüÁù�þ8ô �FüÁù�ÿ@ý%ü��yô���� �¦ô � ��ÿª÷IøG��÷�� � ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø_ú��,þ8ô�ø
��ô¥ý�þ{ü � �jô�ü(� ��ÿ@ý�ô��!2_-��,þ8ô�øWù�þ8ô	�¦ô�ü �¦ôvø{÷p� �¦ô 
jÿª÷������ �Q�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù �e0	��÷��<� ��÷����8ý�ù=0 2�úDÿ � �Iÿ 
jô�øH� �:k
! �!x�wP�Y}�����u	��o<r_{�}�ztxyvyz��Y}���wWr#zYu%�To ��� $Cuto#"VzYo|u �!�tz�{|xyv~}�z[} ������v�{�o��
$ npo%qSr stoJxy��oJrew�wP��q%�Yxyv~}�zXxy��r#xWr������t�/}�ut��{|xfw<�Yr#�to(wPvyqiv��~r3�<w/o ���tv�{�o[xyvyqJo��&%�}e�<}�x���o �cw���wPx�o q(w ��}�z �y�gxy��o �P}e��q[� �fr#xyvf}�z �P}e�

wP��wPx�o|q2��xyv��yv('er xyv~}�zi�<v�����{ ��r#z�!to�� � �Yo_{e}�z�w�xy�/r#vyz�x��Po|qJr vyz�w�xy�Yocw�r#qJo��

O



�'÷IùªüÁù�ÿª÷Iø ��ô ��ý	��ÿC�8ù�ÿª÷Iø

0 2 ����D� ��÷����8ý�ù
� 2 ��ô�ý�ÿ ��ÿª÷IøÓùª÷D� ���¦ý�þ{ü ��ô 0�2<-�^Ó÷�� �Y0
! 2 R7ô	
jô�ø �8ôd�{ô	�`ý ����ùª÷��Yô	�%��÷�� 0�2
�!2 ���ÿ@ý�ô6÷�� 0 2_�,þ8ô�øWù�þ8ô	�¦ôvÿ �Öø{÷p�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù
���2 ���ÿ@ý�ô6÷�� 0 2 �,þ8ô�øWù�þ8ô	�¦ôvÿ �rüN�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù��2 R7ô�K��8ô ��ùJü � ��ÿ 
Iü�� ��üÁù@ôX��÷�� 0�2
682 ûsüÁù@ý�þCÿ�ø��~ÿ�øCù@ô	� 
jü�����÷��T� ��÷����8ý�ù!0 2�  ÷Iùªü����¦ô 
jô�ø �8ô� ��� �G�{ô	�`÷��pý�þ{üÁøCø8ô�� �
G � ô%üÁø ��ô	� 
jÿ@ý�ô,ù�ÿ �¡ô� 
 ����ù@ô � ��ù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø

���	��#� �.��
=&������#������ ���

� @ G�
"�
2�
 N

������ ��2F�� � 2 � �!2 � 2 �
682�� -3;�0

�'÷Iù@ô¥ù�þ{üÁùPÿ�øG-3;�0¦ú���ôvø8ô�ô��'ø{÷Iù>ý%÷Iø���ÿ��Cô	� �¦ô�K��8ô ��ù �$ù�þ{üÁù>ü � ��ÿ 
jôX�,þ8ô�ø'ù�þ8ô	�¦ô6ÿ �rü(� �¦ô 
jÿª÷������ �Q�yüÁù@ý�þ8ô��
�¦ô�K��8ô ��ùT��÷��rù�þ{üÁù:� ��÷����8ý�ù3�  þCÿ �1ÿ �i�{ô�ý%ü	����ô � �8ý�þ �¦ô�K��8ô ��ù �d�8÷Wø{÷Iù2ý%÷Iø�� � �¡ô~ôY�jù ��ü �¦ô �
÷����¦ý�ô ���  þ8ô�� ��÷��_õ
��ô � ÷�� �Yü��jÿ �¡ÿ�A�ÿ�ø��uù�þ8ôFô����{ô�ý�ùªüÁù�ÿª÷Iø!÷�� �¦ô	
jô�ø �8ôFÿ�øeüQ�yüÁù@ý�þCÿ�ø�� � ����ù@ô � ý%üÁøiù�þ ���D�{ô)��÷�� � ���@üÁù@ô��#ü �'ü
ý%÷Iø���ù ��üÁÿ�ø8ô��Y÷��8ù�ÿ �¡ÿ�A%üÁù�ÿª÷IøQ� ��÷�����ô �2k

�������� !�#"%$'& � -/=�0

G�
"�
2�
 N

���� � ��2K�� � 2 � �!2 � 2 �
6=2(�*) � -E?'0

+ E2 � )  ) � 2 �!2H2K� �2 � 	 -EL'0

�møW÷���� �Y÷��Cô��Qú���ôsü � � � �¡ôvù�þ{üÁù_ô	
jô	� �'ý ����ùª÷��¡ô	�`þ{ü � �
÷��Yô 
jü�� �{üÁù�ÿª÷IøG��÷��2ô%ü�ý�þD� ��÷����8ý�ù3� I þ8ô�ø'ù�þ8ô
K��{÷Iù@ô��"� ��ÿ@ý�ô�ÿ �(��ô � ��ô	�1ù�þ{üÁø�÷��1ô�K��{ü���ùª÷Óù�þ8ô'ý ����ùª÷��¡ô	� 	 � 
Iü�� �{üÁù�ÿª÷Iø ��÷��rù�þ{üÁù_� ��÷����8ý�ù=úPù�þ8ô�øFù�þ8ô�ý ����ùª÷��Yô	�
ü�ý�ý�ôY�8ù ��ù�þ8ôB� ��ÿ@ý�ô�� ��ÿ����|ô	�¦ô�øCùrý ����ùª÷��¡ô	� ��ý%üÁøuþ{ü 
jôG�jÿ��/�|ô	�¦ô�øCù 
jü�� �{üÁù�ÿª÷Iø��p��÷��vù�þ8ô �
ü	�¡ôB� ��÷����8ý�ù3� 
_ÿ�ø8ý�ô
þ � �YüÁø��,ù ���8ÿ@ý%ü��!� �\�Cô%ü��i�,ÿ�ù�þ2�jÿ ��ý	�¦ô�ù@ô 
Iü�� �8ô �^ú�ÿ�ùÚÿ � �¦ô%ü �
÷Iø{ü�����ôFùª÷a�{ô��Ëÿ@ô 
jô¡ù�þ{üÁùÖù�þ8ô 
jü�� �{üÁù�ÿª÷Iø���÷��7ÿ�ø��jÿQõ

jÿ����{ü��Jý ����ùª÷��¡ô	� �(��÷��rüN� ��÷����8ý�ù2ü �¦ô�����üY�,øG� ��÷�� �
÷��¡ô�ü �3�8ÿ�ù ��ü � �a�jÿ ��ý	�¦ô�ù@ô�� ��÷��yü��8ÿ��Ëÿ�ù � �jÿ ��ù ��ÿC���Cù�ÿª÷Iø�� I ô

]



ø{÷�� ��þ{÷�� ù�þ{üÁù=úGÿ��Jý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø��%��÷��pü[� ��÷����8ý�ùJü �¦ô(����üY�,øp� ��÷�� �
÷��¡ô(�jÿ ��ý	�¦ô�ù@ôN� ��÷��yü��8ÿ��Ëÿ�ù �G�jÿ ��ù ��ÿQõ
���Cù�ÿª÷Iø_ú_ù�þ8ô�ø¡ù�þ8ôD� ��÷�����ô ��÷�� �Yü��jÿ �.ÿ�A�ÿ�ø��Yô����{ô�ý�ùªüÁù�ÿª÷Iøu÷�� �¦ô	
Iô�ø �8ô'ÿ�øFü �¦ô �
÷����¦ý�ô~ý%÷Iø���ù ��üÁÿ�ø8ô��a�yüÁù@ý�þCÿ�ø��
� ����ù@ô �æÿ �Úÿ�øCù ��ü�ý�ùªü�����ôDú{ô 
jô�øQ�,þ8ô�ø~ù�þ8ôN� ��÷��yü��8ÿ��Ëÿ�ù �a�jÿ ��ù ��ÿC���Cù�ÿª÷IøYÿ �	&Cø{÷��,ø��

����ì�ï8ð�ì���� ÌÚ¹j¶8´xµ·¾{¸%»�ÂuÊjÂyÎËÒÁÏ{µ·¶C¼à´�×j´xÎË¸ÁÀÍÇ¥µ�ÎÉÏ � Ò�ÏjÂC¶C¶{¸%ÈÉ´�á�´^¸%»�½Gµ·¶C¼ � ÕÖ»m¹j¾y³jÒ%ÎÉ´~Ç¥µ�ÎÉÏ�À'¸ÁÂC¶i´^¸%»�½GµËÒ�¸
Î�µ·À'¸ G Ñ��`¸%ÎPÎÉÏ8¸,Ò%³I´xÎÉ¹jÀ'¸%»�´��8½�ÂyÈ�³DÂyÎ�µÉ¹j¶8´_º�¹{»PÕÖ»m¹j¾y³jÒ%Î 0 2 Ê8¸¥¾y»¦ÂCÇ7¶ÖºG»m¹jÀ ÂÓ¾yµÉ´^Ò%»¦¸%ÎË¸ÖÕÖ»m¹CÊjÂ8Ê{µ�È�µ�Î ×Y¾yµÉ´xÎ�»zµÉÊj³C¿
Î�µÉ¹j¶�� 2 Ñ��`¸%Îy»�¸�Ô{³j¸�´xÎ{Ây»z»zµÉ½�ÂyÈ>»¦ÂyÎË¸{º�¹{»yÕÖ»m¹j¾y³jÒ%Î 0�2 Ê8¸ ��2 Ñ
	eÂGß8µ·À~µÜÛÁµ·¶C¼YÎÉÏ8¸¥¸�ßzÕ`¸�Ò%Î·ÂyÎ�µÉ¹j¶Y¹|º6»¦¸�½%¸Á¶y³j¸,µ·¶.ÎÉÏ{µÉ´
´�×j´xÎË¸ÁÀ�µÉ´�µ·¶yÎ�»�Â{Ò%Î·Â8Ê{ÈË¸ÁÑ

($»m¹C¹|º*),³CÎ�È�µ·¶{¸,+ �'÷Iù@ô,ù�þ{üÁù�ü�ý%÷Iø���ùªüÁøCùc�jÿ ��ù ��ÿC���Cù�ÿª÷Iø2-��,þ8ô	�¦ô�ù�þ8ô	�¦ô�ÿ �$üÁø¡ô���ô �¡ô�øCù<��þ{÷ ��ôX� ��÷��yü��8ÿ��Ëÿ�ù ��ÿ ���Y0
ÿ �`ü�� �{ô�ý�ÿªü��yý%ü ��ô¥÷���üÁø~ü �3�8ÿ�ù ��ü � �B�jÿ ��ý	�¦ô�ù@ôd� ��÷��yü��8ÿ��Ëÿ�ù �G�jÿ ��ù ��ÿC���Cù�ÿª÷Iø��Jöv÷Iø���ÿ��Cô	�`ü�ý%÷Iø���ùªüÁøCù��jÿ ��ù ��ÿC���Cù�ÿª÷IøG��÷��
ý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø����p`rô�ù`ü��!�`ý ����ùª÷��Yô	� �¥þ{ü�
jô 
jü�� �{üÁù�ÿª÷Iø��,2%��÷��S� ��÷����8ý�ù"0 2|���mù`ý%üÁø �{ôÓô%ü ��ÿ�� � 
jô	��ÿPU>ô��
ù�þ{üÁùPù�þ8ô,÷��8ù�ÿ �Yü��Z� ��ÿ@ý�ô�÷��:� ��÷����8ý�ù 0 2 ÿ �Úô�ÿ�ù�þ8ô	�Úô�K��{ü��Pùª÷� 2 ÷��`ÿ � ���¦ô%üÁù@ô	�Öù�þ{üÁøWÿ�ù3�

I ô ��þ{÷��åù�þ{üÁù1ù�þ8ô � 2õ�4�ü � �6^{õ �Q&Cø{ü�� �
ü�ý�&#÷��8ù�ÿ �.ÿ�A%üÁù�ÿª÷Iø � ��÷�����ô ��úÖý%üÁø6�{ô �¦ô����8ý�ô��iùª÷lù�þ8ô¡ô��{õ
�{ô�ý�ù@ô�� �¦ô	
jô�ø �8ô��Yü��jÿ �¡ÿ�A%üÁù�ÿª÷Iø)� ��÷�����ô � �,þ8ô�ø¡ý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø��¥ü �¦ôD����üY�,ø"� ��÷��Íü,ý%÷Iø���ùªüÁøCùT�jÿ ��ù ��ÿQõ
���Cù�ÿª÷Iø��

I ô~ù ��üÁø�����÷�� � ù�þ8ôB&Cø{ü�� �
ü�ý�&8� ��÷�����ô � ��ÿ�ù�þ � ÷�����ô�ý�ù ��üÁø�� 
j÷�� � �¡ô.ý%÷Iø���ù ��üÁÿ�øCù���ÿ�øCùª÷ �¦ô	
jô�ø �8ô
�Yü��jÿ �.ÿ�A%üÁù�ÿª÷IøB� ��÷�����ô �åü �h��÷��!�@÷�� ���WF6ÿ 
jô�øW÷�����ô�ý�ù�� 2��,ÿ�ù�þ �CüÁÿ�ø��,2�üÁø�� 
j÷�� � �¡ô�� 2�úDý%÷Iø���ù � �8ý�ù>� ��÷����8ý�ù�0 2
�,ÿ�ù�þB�yüÁù@ý�þCÿ�ø��¡ÿ�øCù@ô	� 
Iü��!6=2 @ 	{úCý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø�� 2püÁø�� �¦ô�K��8ô ��ùpü � ��ÿ 
jü�� ��üÁù@ô�� =� �_`Úô�ù G��
��	O	.üÁø�� �
� ��	O	'ÿ�ø~ù�þ8ô �¦ô	
Iô�ø �8ô �Fü��jÿ �.ÿ�A%üÁù�ÿª÷IøQ� ��÷�����ô �6�

j�ø+÷��8ù�ÿ �Yü�� �
÷�� �Cù�ÿª÷Iø ÷��8ùªüÁÿ�ø8ô��5��÷��'ù�þ8ôiü��y÷�
Iô �¦ô 
jô�ø �8ô �Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iø.� ��÷�����ô � ý%üÁø �{ôuù ��üÁø��zõ
��÷�� �¡ô��uùª÷uü �
÷�� �Cù�ÿª÷Iø*��÷��sù�þ8ô)&Cø{ü�� �
ü�ý�&8� ��÷�����ô � ü �X��÷��!�@÷�� ���a�3��ù�þ8ôY÷��8ù�ÿ �Yü��h� ��ÿ@ý�ô"��÷��d� ��÷����8ý�ù"0�21ÿ �
ô�K��{ü��>ùª÷��,2Jù�þ8ô�øYý�þ{÷C÷ ��ô�÷�����ô�ý�ù�� 2|úCô�� ��ôD�jÿ ��ý%ü � �Óÿ�ù3�  þ8ôN� ��÷C÷��Öù�þ{üÁù>ù�þ8ô�&Cø{ü�� �
ü�ý�& �
÷�� �Cù�ÿª÷IøYÿ �$÷��8ù�ÿ �Yü��Pÿ �
��ù ��üÁÿ �IþCù���÷�� ��ü � �yú_üÁø��~ÿ �Ú÷��¡ÿ�ù�ù@ô��>�

 þ8ô�ü��y÷�
jô ��þ{÷�� ��ù�þ{üÁù �Fü��jÿ �.ÿ�A�ÿ�ø��iù�þ8ôYô����{ô�ý�ùªüÁù�ÿª÷Iø!÷�� �¦ô	
Iô�ø �8ô �,ÿ�ù�þeý%÷Iø���ùªüÁøCù7ý ����ùª÷��¡ô	� 
jü��ªõ
�{üÁù�ÿª÷Iø��'ý%üÁø6�{ô�ü �6þ{ü � �iü � �
÷�� 
jÿ�ø��\ù�þ8ô"^{õ �B&Cø{ü�� �
ü�ý�& � ��÷�����ô �6� �mùi��÷��!�@÷�� �,ù�þ{üÁùi� ��÷�����ô � ÷�� �¦ô	
jô�ø �8ô
�Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iø6��þ8ô�øFý ����ùª÷��¡ô	��
jü�� �{üÁù�ÿª÷Iø��,ü �¦ôH����ü���øa� ��÷���üÁø�ü �3�8ÿ�ù ��ü � �6�jÿ ��ý	�¦ô�ù@ôH� ��÷��yü��8ÿ��Ëÿ�ù �2�jÿ ��ù ��ÿC���yõ
ù�ÿª÷IøWÿ �Úÿ�øCù ��ü�ý�ùªü�����ô�� Z

� � ��� ����
�����B�`�®|� � �C¯ 
 ���`°���
��J¯

�mø  þ8ô%÷��¦ô � 9"��ô'þ{ü�
jô ��þ{÷��,ø�ù�þ8ô'ÿ�øCù ��ü�ý�ùªü��8ÿ��Ëÿ�ù �e÷��1ù�þ8ô �¦ô	
jô�ø �8ô �Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iø � ��÷�����ô ��úJô	
jô�ø
�,þ8ô�øàù�þ8ô�ý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø.�jÿ ��ù ��ÿC���Cù�ÿª÷Iø+ÿ �p&Cø{÷��,ø�� �mø �¦ô%ü��N�Ëÿ��|ôDúÚù�þ8ôa� ��÷�����ô � ÿ ��þ{ü � �Cô	�|úi�{ô�ý%ü	����ô

��^



t(iL)

t(iH)

Expected
rate of
acceptance
of price

L(i) H(i)

d(i)<1

d(i)=1

d(i)>1

Price

1.0

0

	�
$���!�/���7���"������
�!) ������ 
��������� ),��
��� ��� ��� �
	����.),�-�������
) ����)�)������ � �!) �(� �,�-�
ù�þ8ô,ý%÷IøCù@ô�øCùQõP� ��÷�
jÿ��Cô	�sý%üÁøCø{÷Iù:&Cø{÷��èù�þ8ô�ý ����ùª÷��¡ô	�i�jÿ ��ù ��ÿC���Cù�ÿª÷Iø��h4�÷���ô	
Iô	��úC÷Iø8ô�ý%üÁø �YüY&Cô �
÷��¡ô��jô�ø8ô	��ü��
÷�� ��ô	� 
jüÁù�ÿª÷Iø��7ü��y÷��CùJý ����ùª÷��¡ô	�	�{ô�þ{ü 
jÿª÷��1üÁø��B�Cô 
jô��@÷��Yü �Y÷��Cô��_ùª÷��Cø��Cô	� ��ùªüÁø��Yý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø����

I ô �Y÷��Cô��Pý ����ùª÷��¡ô	� ��ü � ��üÁù�ÿª÷Iø{ü��Pþ � �YüÁøB�{ô�ÿ�ø�� �[�,þ{÷'þ{ü 
Iô,ügUPøCÿ�ù@ô 
Iü�� �{üÁù�ÿª÷Iø"��÷��ÖüN� ��÷����8ý�ù3�>b�÷��
ü���üÁù�ÿª÷Iø{ü��2ý ����ùª÷��¡ô	�%�y÷�� ���@üÁù�ÿª÷Iø_ú:��ô,ý%üÁø.ÿ�ø��|ô	�1ù�þ8ôp��÷��!�@÷��,ÿ�ø��¡ü��y÷��Cù�ù�þ8ô�ô����{ô�ý�ùªüÁù�ÿª÷Iøl÷��`ù�þ8ôD�Cô�ý�ÿ ��ÿª÷IøFùª÷
� ���¦ý�þ{ü ��ôX� ��÷����8ý�ù!0�2¦ú��Iÿ 
jô�øH� ��ÿ@ý�ô��!2�ú �� � 2 � �!2 � k

� ?� � 2 � �!2 � ÿ �Úô�K��{ü��Pùª÷ �7ÿ��_� ��ÿ@ý�ô �!2>ÿ �%^

� ?� � 2 � �!2 � ÿ �rü7ø{÷IøyõQÿ�ø8ý	�¦ô%ü ��ÿ�ø��"� �Cø8ý�ù�ÿª÷IøY÷��<� ��ÿ@ý�ô �!2

�  þ8ô	�¦ô¥ô��jÿ ��ù � �
÷��¡ôd� ��ÿ@ý�ô�� � 2�� � � �8ý�þÓù�þ{üÁù ?� � 2Q� � 2�� ÿ �%^1��÷��Úü��!�Z� ��ÿ@ý�ô � ���¦ô%üÁù@ô	�Öù�þ{üÁø � � 2�� �
� ?� � 2 � � 2 � ÿ �7÷�� ��ô	� 
jü�����ôDúPÿ3� ô�� ú �Iÿ 
jô�ø)� ��ÿ@ý�ô%�!2�ú_÷Iø8ô�ý%üÁø�ô ��ù�ÿ �YüÁù@ô*�� � 2 � �!2 � � �F÷�� ��ô	� 
jÿ�ø��Fþ{÷��
�FüÁø��eý ����ùª÷��¡ô	� �Wü�ý�ý�ôY�8ù$ù�þ{üÁù[� ��ÿ@ý�ô�÷��Cù$÷��vù�þ8ô¡ùª÷Iùªü��1ø � �Q�{ô	��÷��¥ý ����ùª÷��¡ô	� �H�,þ{÷ �¦ô�K��8ô ��ù@ô��àù�þ8ô
� ��÷����8ý�ù3�

ûsü ��ô��'÷Iø,ù�þ8ô7ü��y÷�
jôs÷�� ��ô	� 
jüÁù�ÿª÷Iø��^ú���ô%� ��÷��y÷ ��ô¥üi�yü ��ü	�¡ô�ù ��ÿ@ý(�|ü	�.ÿ�� �'÷��Pø{÷IøyõQÿ�ø8ý	�¦ô%ü ��ÿ�ø��B� �Cø8ý�ù�ÿª÷Iø��
�,þCÿ@ý�þ�ý%üÁøG�{ô ����ô��¡ùª÷Yü��'� ��÷��jÿ �YüÁù@ô �� � 2 � �!2 � �%b�÷��$ô%ü�ý�þ)� ��÷����8ý�ù=ú>ù�þ8ô��Y÷��Cô���þ{ü �7ù�þ��¦ô�ôD�yü ��ü	�¡ô�ù@ô	� � �
3�2��pú�3/2���üÁø��*U�2���3�2��FüÁø�� 3�2�� ü �¦ôvù�þ��¦ô ��þ{÷��!���[��÷�� Ï{µ·¼8Ï üÁø�� ÈÉ¹jÇ ôY���{ô�ý�ùªüÁù�ÿª÷Iø¡÷���ù�þ8ôd�Cô�ý�ÿ ��ÿª÷IøÓùª÷�� ���¦ý�þ{ü ��ô��
U 2 ÿ �6ü1�yü ��ü	�¡ô�ù@ô	�vùª÷ �jô�ø8ô	��üÁù@ôFü~ø{÷IøyõQÿ�ø8ý	�¦ô%ü ��ÿ�ø�� � �Cø8ý�ù�ÿª÷Iø\��þ{÷ ��ô 
Iü�� �8ô"�Cô�ý	�¦ô%ü ��ô ��� ��÷�� 3 2�� ùª÷ 3 2�� ü �
� ��ÿ@ý�ôv÷��:� ��÷����8ý�ù70�2Pÿ�ø8ý	�¦ô%ü ��ô ��� ���ÿ@ý�ô ��� 2PüÁø���� 2Pý%÷�� �¦ô � �y÷Iø��~ùª÷,ù�þ8ôS� ��ÿ@ý�ô �h�,þ8ô�ø�ù�þ8ôvô����{ô�ý�ùªüÁù�ÿª÷IøÓ÷���ù�þ8ô
�Cô�ý�ÿ ��ÿª÷Iølùª÷G� ���¦ý�þ{ü ��ô.ô�K��{ü�� �vù�þ8ô~ù�þ��¦ô ��þ{÷��!���;3�2��àüÁø�� 3�2�� �¦ô � �{ô�ý�ù�ÿ 
jô�� ���  þ8ô~ø{÷IøyõQÿ�ø8ý	�¦ô%ü ��ÿ�ø��2� �Cø8ý�ù�ÿª÷Iø��
ü �¦ôX�CôVUPø8ô��Óü �i��÷��!�@÷�� �Yk

� �



?� � 2 � �!2 ��@

������ �����
3 2�� 2A	 ) � 2�� � 2

D 3/2���W 3/2�� 6��F� W	� ;>=�
 � =� =�
 � =��� =�� : 3/2��

2 � 2 ) � 2 ) � 2
3�2�� 2 � 2X� � 2

-�M�0

bJÿ �����¦ôa9�ÿ��!� ����ù ��üÁù@ô ��ù�þ8ô)� �Cø8ý�ù�ÿª÷Iø��a`Úô�ù ���,ý%÷Iø���ÿ��Cô	��üÁø\ôY�8ü	�G����ô�� 
 ���'�y÷ ��ô�üÓý%÷IøCù@ô�øCùi� ��÷�
jÿ��Cô	�
��ô�ù �¥ü,þCÿ �Iþ8ô	�7ù�þ��¦ô ��þ{÷��!�8-�3�2��_01÷��i^>��]'?FüÁø���üp�@÷���ô	�1ù�þ��¦ô ��þ{÷��!�8-�3�2��D01÷��i^>� ^�?W�N�3� �Y÷��¦ô'ù�þ{üÁø������ ÷��rù�þ8ô
ý ����ùª÷��¡ô	� �Wü�ý�ý�ôY�8ùsüG� ��ÿ@ý�ô�� �FüÁø�� �|ôY��ô	�6ù�þ{üÁø���� ü�ý�ý�ôY�8ùsüG� ��ÿ@ý�ô�� ��	{ú`ù�þ8ô�ø � 2 ÿ � ��ô�ù$ùª÷�� �YüÁø�� � 2
ÿ � ��ô�ùrùª÷�� ��	W� �'÷�� �{ô	� ��÷�� �.ÿ�ø�� �Y÷��¦ô¡÷�� ��ô	� 
jüÁù�ÿª÷Iø��B�,ÿ�ù�þ � ��ÿ@ý�ô ��ÿ�ølù�þ8ô ��üÁø��jô � 21ùª÷ � 2|ú�ù�þ8ô¡ý%÷IøCù@ô�øCù
� ��÷�
jÿ��Cô	�$ý%üÁøYô ��ù�ÿ �YüÁù@ô��Y÷��¦ô 
Iü�� �8ô �s÷��`ù�þ8ô�ô����{ô�ý�ùªüÁù�ÿª÷Iøl÷��`ù�þ8ôD�Cô�ý�ÿ ��ÿª÷IøFùª÷H� ���¦ý�þ{ü ��ô��  þCÿ �[�8üÁùªü�ý%üÁøQ�{ô
����ô��lùª÷2UPø���ù�þ8ô 
jü�� �8ôY÷���U 2 ù�þ{üÁù �.ÿ�øCÿ �.ÿ�A�ô �,ù�þ8ô ��K��{ü �¦ôY÷��vô	� ��÷�� �g�{ô�ù���ô�ô�ø\ù�þ8ôY÷�� ��ô	� 
jô�� 
Iü�� �8ô �'üÁø��
ù�þ8ô�ü��'� ��÷��jÿ �YüÁù�ÿª÷Iø � �Cø8ý�ù�ÿª÷Iø��T$,ø8ý�ôvù�þ8ô�ü��'� ��÷��jÿ �FüÁù�ÿª÷Iøa� �Cø8ý�ù�ÿª÷IøYÿ �i&Cø{÷��,ø_úCÿ�ù>ý%üÁøQ�{ô�����ô��Óùª÷ �
÷�� 
jô,ù�þ8ô
�¦ô	
Iô�ø �8ô��Yü��jÿ �¡ÿ�A%üÁù�ÿª÷IøB� ��÷�����ô �6�#
Pÿ�ø8ý�ôsù�þ8ô6ü��'� ��÷��jÿ �YüÁù�ÿª÷Iø)� �Cø8ý�ù�ÿª÷IøÓÿ �Úý%÷IøCù�ÿ�ø �{÷�����üÁø��H�jÿ��/�|ô	�¦ô�øCù�ÿªü�����ô��
ÿ�øàù�þ8ô ��üÁø��jô � 27ùª÷ � 2mú1üFø � �¡ô	��ÿ@ý%ü��(�yü�ý�&{ü �jôuý%üÁø*�{ô ����ô��àùª÷*U>ø��#ü �
÷�� �Cù�ÿª÷Iø! �ùª÷iù�þ8ôl÷��8ù�ÿ �.ÿ�A%üÁù�ÿª÷Iø
� ��÷�����ô � ����ÿ�ø�� ����ü��jÿ@ô�øCù_�Cô ��ý�ô�øCù��¡ô�ù�þ{÷������

" # ¯�
=±�
���F« � >�J¯�
Q® � �!

�mø~ù�þCÿ � ��ô�ý�ù�ÿª÷Iø_ú'��ôg�Cô ��ý	��ÿC�{ô ��ÿ�� ��ÿ �Q����ô6ü�� �C÷���ÿ�ù�þ � ���  þCÿ �h�Ëÿ ��ùPÿ �	� �'ø{÷ �¡ô%üÁø��rô��jþ{ü	����ù�ÿ 
Iô��>4�÷��'õ
ô	
Iô	��úPÿ�ùpý%÷�
Iô	� �¥ü1�,ÿ��Cô � �{ô�ý�ù � � � ÷��1ý�þ{÷Iÿ@ý�ô �vÿ�ø"� ��ÿ@ý�ÿ�ø���÷Iøyõ��Cô �FüÁø�� ��ô	� 
jÿ@ý�ô ���  þ8ôD� ��ÿ@ý�ÿ�ø���ü�� �C÷���ÿ�ù�þ � �
ü �¦ô'k
$�%�&('mï8ð<�*)+&(,8ì%ñ.-rð/&10�ì324$5)+-76zó�ö�þ{ü � �jôWù�þ8ô �
ü	�¡ôp� ��ÿ@ý�ôB��÷��sü��!�_� ��÷����8ý�ù �6ü��!�2ù�þ8ô~ù�ÿ �¡ô��  þCÿ �sü�� �C÷���ÿ�ù�þ �
ý%üÁøD�{ôvù�þ{÷����IþCùJ÷���ü �ÚüJ�yü ��ôsý%ü ��ô��  þ8ô��FüÁÿ�øD� ��÷�����ô � �,ÿ�ù�þ�ù�þCÿ �rü�� �C÷���ÿ�ù�þ �æÿ �pù�þ{üÁù_ÿ�ø�ù�þ8ô¥ü�� ��ô�ø8ý�ô,÷���üÁø��
ÿ�ø���÷�� �YüÁù�ÿª÷Iø_ú8ÿ�ù_ÿ �h�jÿ��EU>ý ���Ëù>ùª÷'ý�þ{÷C÷ ��ô�üÁøÓü��'� ��÷�� ��ÿªüÁù@ôD� ��ÿ@ý�ô��
-rð�ï8ñ98:0<;�=�>Jì<0?&(@A07)+&(,8ì%ñB-rð/&10�ìC24-D=�)+-76zóGö7þ{ü � �jô7üJU��jô��N� ��ÿ@ý�ôS�,þCÿ@ý�þ,ÿ �:�jÿ����|ô	�¦ô�øCù���÷��:�jÿ����|ô	�¦ô�øCù'� ��÷����8ý�ù ���
 þCÿ �¥ü�� �C÷���ÿ�ù�þ ��ÿ � 
jô	� � ��ÿ �.ÿ��@ü �7ùª÷Yù�þ8ôp� �¦ô	
jÿª÷����,ü�� �C÷���ÿ�ù�þ �6�  þCÿ �¥ü�� �C÷���ÿ�ù�þ � ü � � � �¡ô �vù�þ{üÁùpù�þ8ô~ý%÷IøCù@ô�øCù
� ��÷�
jÿ��Cô	��ÿ �sü�����ô'ùª÷)�jÿ����|ô	�¦ô�øCù�ÿªüÁù@ô¡ü	�Y÷Iø��¡ù�þ8ôp� ��÷����8ý�ù �6üÁø��Yý�þ{ü � �jô.üX� ��ÿ@ý�ô'ù�þ{üÁù �¦ô�>ô�ý�ù �J�{ô	�¦ý�ô�ÿ 
jô���ý ���zõ
ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø����>�mù_ÿ �i�jÿ���UJý ���Ëù_ùª÷~ý�þ{÷C÷ ��ô6ù�þCÿ �h� ��ÿ@ý�ôX�,þ8ô�øWù�þ8ô	�¦ô¥ÿ �%�@ü�ý�&.÷���ÿ�ø���÷�� �YüÁù�ÿª÷Iø��

�D& �lì�E�FHG8ðÁí�&1%:IJ)+&(,8ì%ñ.-rð/&10�ìK2K�L)+-D6zó�ö�þ{ü � �jôÓü1U��jô��)� ��ÿ@ý�ôQ��÷���ü��!�<� ��÷����8ý�ù ���,ö�þ{ü � �jôÓüp�jÿ����|ô	�¦ô�øCùiU��jô��M %�}e�W{ ��w�xf}�qJo#���tr��y��r#xyvf}�z�w�u��/r#�cz��C�/}�q*utvfw/{#�Po|x�o<�t�/}���r#��v��yv�xy�[utvfwPx���v��t��xyv~}�z�w �?NPO Q =7RTS�=VU �cv�������ohr_utvfw/{�}�ztxyvyz��Y}���w �!��z�{|xyv~}�z��W �tx:�To�wPxyv������T}e��s1�cvyx��1rN{e}�z�xyvyz��Y}���wJr#zYuputv�� ��o �Po|ztxyv~r#���~ogr#�t���/} �tv�qJr xyv~}�z1x~}��YoXr3����o(xf}1w�} �y��oNxy�YoS�Po3��o z���ogqJr��tv�qiv('er xyv~}�z
�t�/}�����o|qN�X�� ��oTw�} �y��xyv~}�zi�Y}e�To3�to ��vfw'zY}�x !��Yr#�/r ztx�o�o|u%x~}c��o<r�! �~}e��r���}���xyv�qi��q(�

�Y9



  1    k
  LEARN LEARN

NORMAL

LEARN

     2

START

Th Th

Th

OK

OK OK

OK

  
Th,
P-Rl OK

P-RlP-Rl

P-Rl  : Periodic Re-learning
Th      : Threshold Violation

OK     : No threshold violations

	�
������������
 � �,�-�� "
��,��� �� � �����������/��
����� 	 �!�.),� �,��
��� � �1 "�.) 
�� 
$�!� �-���8���*),+ �� � � �����8� � ���!) �
0 2

� ��ÿ@ý�ôX������ÿ�ø��
	t�{ô%üY&~þ{÷���� ��� �  þCÿ �rü�� �C÷���ÿ�ù�þ ��ÿ � ��ÿ �.ÿ��@ü �`ùª÷1�,þ{üÁù_ÿ �Úü��8÷��8ù@ô��.üÁù��Y÷�
jÿ@ôsù�þ8ô%üÁù �¦ô ���  þ8ô(� ��ÿ@ý�ô
ÿ�ø8ý	�¦ô%ü ��ôD������ÿ�ø��1�{ô%üY&Wþ{÷���� �1ý%üÁøWÿ�ø8ý	�¦ô%ü ��ô��¦ô 
jô�ø �8ô ���>j �CüÁÿ�ø_úIý�þ{÷C÷ ��ÿ�ø��Óù�þ8ô ��ÿ �IþCùW� ��ÿ@ý�ô �rÿ �%�jÿ���UJý ���Ëù3�
=Pí8ò ;|ì��.E�@ï�G8ñ -rð/&10�ì�2�=9-76zó1ö�þ{ü � �jôlü 
jü ��ÿªü�����ô � ��ÿ@ý�ôFù�þ{üÁù�ÿ�ø8ý	�¦ô%ü ��ô �Wô����y÷Iø8ô�øCù�ÿªü��!� � �,ÿ�ù�þ � ����ù@ô � �@÷Cü��>�
 þCÿ �`ÿ �ÚüÁø~ôY�8ü	�G����ô6÷��2ü(���Cø{ü	�.ÿ@ýd� ��ÿ@ý�ÿ�ø��Wü�� �C÷���ÿ�ù�þ �6�  þ8ôsô����y÷Iø8ô�øCù�ÿªü��>ÿ�ø8ý	�¦ô%ü ��ô¥ÿ�ø1� ��ÿ@ý�ôsÿ �h�Cô ��ÿ �Iø8ô��Wùª÷
ÿ�ø8ý	�¦ô%ü ��ô �¦ô	
jô�ø �8ô �$üÁùyù�ÿ �¡ô �1÷��c�@÷Cü��.ü �h��ô��!�_ü �Úùª÷D� �¦ô 
jô�øCù>ù�þ8ô�� ����ù@ô � � ��÷�� �{ô�ý%÷��.ÿ�ø�� �Cø���ùªü�����ô��
� % ;|ì����(& Ijì<% ; =Pí8ò ;|ì��.E�@ï�G8ñ -rð/&10�ì 2�� %:=9-76zóÚö�þ{ü � �jô�ü 
jü ��ÿªü�����ô"� ��ÿ@ý�ô¡ù�þ{üÁùrÿ�ø8ý	�¦ô%ü ��ô �~ô����y÷Iø8ô�øCù�ÿªü��!� � �,ÿ�ù�þ
� ����ù@ô � �@÷Cü��>�Z�3��ù�þ8ô	�¦ô6ÿ �rüS� �¦ô	
jÿª÷������ �Q�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù�üÁø��~ù�þ8ôd�@÷Cü��~ÿ �ÖþCÿ �Iþ_úC÷����|ô	�ÚüN�jÿ ��ý%÷��CøCù3�  þ8ôvÿ��Cô%ü
�{ô�þCÿ�ø��Yù�þCÿ ��ü�� �C÷���ÿ�ù�þ �*ÿ �rù�þ{üÁù2÷Iø8ý�ô �¦ô �
÷����¦ý�ô �sþ{ü 
Iô��{ô�ô�øFü��!�@÷jý%üÁù@ô��yú_ù�þ8ô	�¦ô�ÿ �1ø{÷Óô����|ô�ý�ù2÷��ÖüÁøYü��'�jÿ�ù�ÿª÷Iø{ü��
�¦ô�K��8ô ��ù2÷IøWù�þ8ô �¦ô �
÷����¦ý�ô�ý%÷Iø�� � �Q�8ù�ÿª÷Iø��`û7ô�ý%ü	����ôDú8ù�þ8ô,ôY���y÷Iø8ô�øCù�ÿªü��_� ��ÿ@ý�ôD�,ÿ��!�Z�{ô6þCÿ �IþG�,þ8ô�øÓù�þ8ô � ����ù@ô �
�@÷Cü���ÿ �7þCÿ �Iþ_úJý ����ùª÷��Yô	� ���Yü	�"�{ôH��ô � �d�Ëÿ!&Cô�� �lùª÷Fü�ý�ý�ôY�8ùÖù�þ8ô1� ��ÿ@ý�ô��  þ8ô	�¦ô���÷��¦ôDú2üp�jÿ ��ý%÷��CøCùÖÿ �¥÷����|ô	�¦ô�� �
÷
ù�þ{üÁù �Y÷��¦ô6ý ����ùª÷��¡ô	� �#�
÷Iÿ�ø.üÁø��~ù�þ8ô	�¦ôY� �.ÿ�ø8ý	�¦ô%ü ��ô��¦ô 
jô�ø �8ô��
� &1%�& ��8#� =��98:G8ð�ì%ñ��vð�ð�ï8ð -rð/&10�ì�2� =��C-76zó�ö7þ{ü � �jô8�jÿ��/�|ô	�¦ô�øCùd� ��ÿ@ý�ô �Q��÷��'ô%ü�ý�þ � ��÷����8ý�ùvÿ�øCÿ�ù�ÿªü��!� �+ùª÷
ü ��ý�ô	��ùªüÁÿ�ø~ù�þ8ôJ�yü ��ü	�¡ô�ù@ô	� U 2 ü �c�Cô ��ý	��ÿC�{ô��~ÿ�ø,ù�þ8ôJ� �¦ô	
jÿª÷���� ��ô�ý�ù�ÿª÷Iø��  þ8ô�ø �
÷�� 
jô7ù�þ8ô7÷��8ù�ÿ �¡ÿ�A%üÁù�ÿª÷Iø1� ��÷�����ô �
ùª÷~÷��8ùªüÁÿ�ø�	�÷��8ù�ÿ �Yü����g� ��ÿ@ý�ô �[��÷��`ô%ü�ý�þB� ��÷����8ý�ù3� I ôvø{÷���ô������@üÁÿ�øÓù�þCÿ �1ü�� �C÷���ÿ�ù�þ ��ÿ�ø ���¦ô%üÁù@ô	�%�Cô�ùªüÁÿ��E�

 þ8ô��¦ô 
jô�ø �8ôX� �Cø8ý�ù�ÿª÷IøQ�CôY�{ô�ø����1÷Iø'ù���÷pK��{üÁøCù�ÿ�ù�ÿ@ô � � �¦ô�K��8ô ��ù>ü � ��ÿ 
jü�� ��üÁù@ô�-���2E0�üÁø��'ù�þ8ôsô����{ô�ý�ùªüÁù�ÿª÷Iø
÷��`ù�þ8ôD�Cô�ý�ÿ ��ÿª÷IøFùª÷1� ���¦ý�þ{ü ��ôQ-K�� � 2 � �!2 � 0��	$��pù�þ8ô ��ôDú{ù�þ8ô �¦ô�K��8ô ��ù`ü � ��ÿ 
Iü�� ��üÁù@ô'ý%üÁøQ�{ôD�jÿ �¦ô�ý�ù�� ��÷�� ��ô	� 
Iô��
�,þCÿ���ô�ù�þ8ô�ô����{ô�ý�ùªüÁù�ÿª÷Iø�ùª÷B� ���¦ý�þ{ü ��ôWý%üÁøG�{ô�ü��'� ��÷��jÿ �FüÁù@ô�� ����ÿ�ø�� �.ÿ�øCÿ �¡ÿ�A%üÁù�ÿª÷Iø�÷�� ��K��{ü �¦ô��Fô	� ��÷�� ���  þ8ô
ý%÷IøCù@ô�øCù	� ��÷�
jÿ��Cô	�7ø8ô�ô����vùª÷)�{ô	� ��÷�� ��ô����{ô	��ÿ �¡ô�øCù �X�,ÿ�ù�þ �jÿ����|ô	�¦ô�øCùT� ��ÿ@ý�ô �vùª÷F÷�� ��ô	� 
jô ?� � 2 � � 2 � � 
_ÿ�ø8ý�ô

��;



ù�þ8ô¥ø � �Q�{ô	�Ú÷��:� ��÷����8ý�ù ��ý%üÁøp�{ôX�@ü � �jôDúCüÁø�� �¦ô�K��8ô ��ù�ü � ��ÿ 
jü�����üÁù@ô �ÚþCÿ �Iþ�� � �|&jôY��ô��yú'��ô(�yü ��ù�ÿ�ù�ÿª÷IøÓù�þ8ô���ô�ù>÷��
� ��÷����8ý�ù �1ÿ�øCùª÷Wý��@ü � ��ô ����b�÷��`ÿ�ø���ùªüÁø8ý�ôDú8ÿ�ø.üN+Ö÷�� � ����ù@ô ��ú �Y÷�
jÿ@ô �rý%üÁøB�{ô¥ý��@ü � ��ÿPUJô��¡ü ��	���ô�� �Gú 	YR7ô�ý�ô�øCù �Gú
üÁø�� 	�$��!� ��� ���÷����8ý�ù �pü �¦ô1ý��@ü � ��ÿPU>ô���÷Iø6ù�þ8ôh�yü ��ÿ ��ù�þ{üÁùCý ����ùª÷��¡ô	� ��	 
jü�� �{üÁù�ÿª÷Iø��T�,ÿ��!���{ô ��ÿ �.ÿ��@ü �:��÷��W� ��÷����8ý�ù �
ÿ�ø�ù�þ8ô �
ü	�¡ôsý��@ü � ���  þ8ôJ� ��ÿ@ý�ô �	��÷��`ü��!�'� ��÷����8ý�ù �Öÿ�ø~ü�ý��@ü � �Úü �¦ôsô�K��{ü��E�_ö ����ùª÷��¡ô	� 	 � �¦ô%ü�ý�ù�ÿª÷Iø��rü �¦ôv÷�� ��ô	� 
Iô��
��÷��vù�þ8ô¡ô�øCù�ÿ �¦ôYý��@ü � ���"b�÷��7ÿ�ø���ùªüÁø8ý�ôDúh��ô�ùh� ��÷����8ý�ù � �*üÁø�� � �{ô��@÷Iø��uùª÷�ù�þ8ô �
ü	�¡ô¡ý��@ü � �^ú �
ü	� � ú2üÁø��8��ô�ù
ù�þ8ô¡ý ��� �¦ô�øCùi� ��ÿ@ý�ôFý�þ{ü � �jô�� ��÷��N�y÷Iù�þ �*üÁø�� � �{ô ��?W�)�3�d������ÿ�ø��lù�þ8ôF÷�� ��ô	� 
IüÁù�ÿª÷Iø �{ô	��ÿª÷��\ù�þ8ô	�¦ôYü �¦ô ��^
�¦ô�K��8ô ��ù �d��÷�� �çüÁø��6O �¦ô�K��8ô ��ù �d��÷�� � üÁø�� ;Óý ����ùª÷��Yô	� �vü�ý�ý�ôY�8ù2ù�þ8ôp� ��ÿ@ý�ô1��÷�� �æüÁø��"?¡ü�ý�ý�ôY�8ùpù�þ8ôD� ��ÿ@ý�ô
��÷�� �lúpù�þ8ô�øàù�þ8ôlü�ý�ý�ôY�8ùªüÁø8ý�ô ��üÁù@ô ��÷���ù�þ8ô�ý��@ü � � � ÿ � f�� �N 5 �  @ 	3L����>�*j � ���¦ô �CüÁù�ÿ�ø��eù�þ8ôa� ��÷����8ý�ù �Óÿ�øCùª÷
ý��@ü � ��ô �vþ8ô��f� �sÿ�ø �¦ô����8ý�ÿ�ø��Fù�þ8ô1�{ô	��ÿª÷���÷���÷�� ��ô	� 
IüÁù�ÿª÷Iø��  þ8ôp�{ô	��ÿª÷����6÷��1÷�� ��ô	� 
jüÁù�ÿª÷Iø\ü �¦ô~ý%ü��!��ô�� »m¹{³D¶C¾8´ �
I þ8ô�ø~ù�þ8ôsø � �G�{ô	�Ö÷�� �¦ô�K��8ô ��ù �[��÷��ÖüÁø��H� ��÷����8ý�ù>ý��@ü � � �¦ô%ü�ý�þ8ô �$ü7ù�þ��¦ô ��þ{÷��!�yú��
ü	� ��^'^ �¦ô�K��8ô ��ù �^úCù�þ8ô ��÷��Cø��
ÿ �7ù@ô	� �.ÿ�ø{üÁù@ô��>�  þ8ôW÷�� ��ô	� 
jô��lü�ý�ý�ôY�8ùªüÁø8ý�ô ��üÁù@ô �vüÁø�� �¦ô�K��8ô ��ùÚü � ��ÿ 
Iü�� ��üÁù@ô �vü �¦ô�ù�þ8ô�ø�ý%÷��Q� �Cù@ô�� ��÷���ô%ü�ý�þ
ý��@ü � ���  þ8ôQ��ô%ü ��øCÿ�ø��6� ��÷jý�ô � �D��÷��¥ô 
jô	� �6� ��÷����8ý�ù$ý��@ü � ����÷��!�@÷�� �¥ù�þ8ô ��ùªüÁù@ô)�jÿªü ����ü	� ��þ{÷��,øuÿ�ø6bJÿ �����¦ôa;Z�
 þ8ô	�¦ô6ü �¦ô��)��ô%ü ��øCÿ�ø�� ��ùªüÁù@ô �^újô%ü�ý�þWý%÷�� �¦ô � �y÷Iø��jÿ�ø��Óùª÷~÷Iø8ô ��÷��Cø��Ó÷�� �¦ô�K��8ô ��ù ��� �� � 2 � �!2 � ÿ �r÷�� ��ô	� 
jô��Q��÷��
� �jÿ����|ô	�¦ô�øCùT� ��ÿ@ý�ô ���vûvü ��ô��F÷IøFù�þ8ô ��ôÓ÷�� ��ô	� 
IüÁù�ÿª÷Iø��^ú�ù�þ8ôWü��'� ��÷��jÿ �YüÁù�ÿª÷Iø\� �Cø8ý�ù�ÿª÷Iø6��÷��1ù�þ8ô~ô����{ô�ý�ùªüÁù�ÿª÷Iølùª÷
� ���¦ý�þ{ü ��ôS� ��÷����8ý�ù �Öÿ�ø,ù�þ{üÁù{ý��@ü � �2ÿ �p÷��8ùªüÁÿ�ø8ô�� ����ÿ�ø�� �.ÿ�øCÿ �¡ÿ�A%üÁù�ÿª÷Iø~÷�� ��K��{ü �¦ô���ô	� ��÷�� ���  þ8ô7ü��'� ��÷��jÿ �YüÁù�ÿª÷Iø
� �Cø8ý�ù�ÿª÷Iø�ÿ �1ù�þ8ô�ø ����ô��¡ÿ�ø.ù�þ8ô �¦ô	
jô�ø �8ô �Fü��jÿ �.ÿ�A%üÁù�ÿª÷Iø)� ��÷�����ô �*ùª÷.÷��8ùªüÁÿ�ø�	�÷��8ù�ÿ �Yü����D� ��ÿ@ý�ô ���[$6ø8ý�ô�ù�þ8ô ��ô
� ��ÿ@ý�ô �6ü �¦ôW÷��8ùªüÁÿ�ø8ô��yú�ù�þ8ô	�¦ô'ÿ �¥ü ��ùªüÁù@ô~ù ��üÁø���ÿ�ù�ÿª÷Iølùª÷.ù�þ8ô 	��1$DR�� jD` � ��ùªüÁù@ô��Nj�ù�ù�þ8ôWô�ø���÷��rô	
jô	� � ��÷��Cø��
ÿ�øWù�þ8ô6ø{÷�� �Yü�� ��ùªüÁù@ôDú8ù�þ8ôd� ��ÿ@ý�ô ���!2�üÁø��8��� 2 ý�þ{ü � �jô��¡ÿ�øÓù�þ{üÁù ��÷��Cø�� �Cÿ@ô��!�¡÷�� ��ô	� 
jüÁù�ÿª÷Iø��(��÷��X?� � 2 � �!2 � üÁø��
�� � 2�� ���2 � �  þCÿ �d�8üÁùªü~ü��@÷Iø�� ��ÿ�ù�þ�÷��!� �8üÁùªü
	'ÿ � ����ô���ùª÷Yÿ �Q� ��÷�
Iô~ù�þ8ôÓü��'� ��÷��jÿ �YüÁù�ÿª÷Iø � �Cø8ý�ù�ÿª÷Iø2��÷���ù�þ8ô
ô����{ô�ý�ùªüÁù�ÿª÷Iø\ùª÷ � ���¦ý�þ{ü ��ôQ� ��÷����8ý�ù ��ÿ�ø�ù�þ{üÁùÚý��@ü � ��� 
Pÿ�ø8ý�ôQ�jÿ��/�|ô	�¦ô�øCùi� ��÷����8ý�ùrý��@ü � ��ô ��ý%üÁø �{ôWÿ�ø6�jÿ��/�|ô	�¦ô�øCù
��ùªüÁù@ô �7÷��pù�þ8ôp��ô%ü ��øCÿ�ø��B� ��÷jý�ô � �7üÁù2üÁø�� �Iÿ 
jô�ø.ù�ÿ �¡ôDú8ù�þ8ô��¦ô	
Iô�ø �8ô �Yü��jÿ �.ÿ�A%üÁù�ÿª÷IøFÿ �$ü��'���Ëÿ@ô��Y÷Iø�� ��÷IøÓù�þ{÷ ��ô
� ��÷����8ý�ù�ý��@ü � ��ô �rù�þ{üÁùJü �¦ô6ô�ÿ�ù�þ8ô	�Úô��jÿ�ù�ÿ�ø��~ù�þ8ô 	�` �hjpR � & � ��ùªüÁù@ô,÷��Úü �¦ô,ü�� �¦ô%ü����Óÿ�øWù�þ8ô 	��H$�R�� jD` � ��ùªüÁù@ô��

_ÿ�ø8ý�ô�ý ����ùª÷��¡ô	�<�{ô�þ{ü�
jÿª÷��`ý%üÁø��{ôS���Cø{ü	�.ÿ@ýDúGÿ�ùCÿ �_�y÷ � ��ÿC����ôvù�þ{üÁù �
÷��¡ô7÷�� ��ô	� 
jüÁù�ÿª÷Iø�� 
jÿª÷��@üÁù@ô7ù�þ8ô$ù�þ��¦ô ��þ{÷��!���
3�2��\÷���3�2��Q�c�mø � �8ý�þYý%ü ��ô �^ú{ù�þ8ô,ù�þ��¦ô ��þ{÷��!�"� ��ÿ@ý�ô � � 22üÁø���� 2 �¦ô � �{ô�ý�ù�ÿ 
jô�� �Dú>ü �¦ô � �Cÿ�ùªü���� � �����8üÁù@ô���üÁø��Óù�þ8ô
��ùªüÁù@ô�ÿ � �¦ô�ù ����ø8ô��!ùª÷ 	�` �hj1R � ��� � 
_ÿ�ø8ý�ô�ù�þ8ôlù�þ��¦ô ��þ{÷��!� � ��ÿ@ý�ô ��� 26üÁø�� � 2¥ý%üÁø ý�þ{üÁø��jôlÿ���ý ����ùª÷��Yô	�
�{ô�þ{ü 
jÿª÷���ý�þ{üÁø��jô �^ú_ù�þ8ô ��ùªüÁù@ô �7ü �¦ôD�{ô	��ÿª÷��jÿ@ý%ü��!� � �¦ô�ù ����ø8ô��Yùª÷Óù�þ8ô ��ùªü ��ù ��ùªüÁù@ôDú�	�` �%jpR � � ���Öö�þ{÷C÷ ��ÿ�ø��¡ù�þ8ô
�{ô	��ÿª÷��jÿ@ý�ÿ�ù �u÷��`ù�þCÿ ��ù ��üÁø���ÿ�ù�ÿª÷IøFùª÷�	�` �hjpR � � ��ý%üÁøFü����|ô�ý�ù�ù�þ8ô��¦ô 
jô�ø �8ô�ô%ü ��ø8ô��)�{ô�ý%ü	����ôÓü��!�>ù�þ8ô'ü�ý�K��Cÿ �¦ô��
ÿ�ø���÷�� �YüÁù�ÿª÷Iø.ÿ �%�@÷ ��ùPÿ�øWù�þCÿ �Öù ��üÁø���ÿ�ù�ÿª÷Iø��

� �T
 �.� �=°>®|
����`

I ô1þ{ü�
jô$ÿ �Q����ô �Yô�øCù@ô���ü ��ÿ � ���@üÁùª÷��Jùª÷��Y÷��Cô��Cü1ý%÷IøCù@ô�øCù��Cô��Ëÿ 
jô	� � � ����ù@ô �2� I ô ��üÁø�÷���� ��ÿ � ���@üÁù�ÿª÷Iø��
÷�
jô	�p÷Iø8ôg�8ü	�W÷�� ��ÿ � ���@üÁù@ô��~ù�ÿ �¡ô���jp�!�_÷���� ��ÿ � ���@üÁù�ÿª÷Iø �¦ô � ���Ëù �1ü �¦ôvü 
jô	��ü �jô��.÷�
Iô	�	U 
Iô � �Cø��h�,ÿ�ù�þH�jÿ��/�|ô	�¦ô�øCù

��� ��oc} ��uiu�r x~r:{er z	�Yocr�!�o|u%��wPvyz�![r:{e}�z�w�xfr#z�x �!r|{|x~}e��_���!z%r|ututvyxyv~}�z��t�to ���i} �~u%}e�VwPo ���tr xyv~}�z�wW{�r z[wPvyqi���y�h�Yo:v !�zY}��Po|u��

�t=



��ô�ô�� 
Iü�� �8ô �[��÷��`ù�þ8ô ��üÁø��8÷��æø � �Q�{ô	� �jô�ø8ô	��üÁùª÷��#� I ôN�Cô ��ý	��ÿC�{ô,ù�þ8ô���ÿ � ���@üÁù�ÿª÷Iø ��ý�ô�ø{ü ��ÿª÷B�{ô��@÷��X�

=Pí8ò ;|ì�����ì�ò 0%ð/&1> ;�&@ï�%Öó I ô1�{ô	� ��÷�� �¡ô�� ��ÿ � ���@üÁù�ÿª÷Iø��D�,ÿ�ù�þ ��^'^yú	9�^'^yúpüÁø�� ��^'^'^lý�þ{üÁøCø8ô�� ���  þ8ô ��ô.ù�þ��¦ô�ô
ý%÷Iø�U ������üÁù�ÿª÷Iø�� �¦ôY� �¦ô ��ô�øCù{þCÿ �Iþ�� ��ý%÷Iø���ù ��üÁÿ�ø8ô��yú��F÷��Cô	��üÁù@ô�� ��ý%÷Iø���ù ��üÁÿ�ø8ô��yújüÁø����Cø��Cô	��õ=ý%÷Iø���ù ��üÁÿ�ø8ô�� � ����ù@ô � �

�¦ô � �{ô�ý�ù�ÿ 
Iô�� ��� I ô ��üÁø ��ÿ � ���@üÁù�ÿª÷Iø��~÷Iøuù�þ8ô ��ôYù�þ��¦ô�ô � ����ù@ô � ��ùª÷lô��8ü	�.ÿ�ø8ô¡þ{÷��Íù�þ8ôQ�{ô	� ��÷�� �FüÁø8ý�ô�÷��sù�þ8ô
� ��ÿ@ý�ÿ�ø��Óü�� �C÷���ÿ�ù�þ � � 
jü ��ÿ@ô �i�,ÿ�ù�þ �¦ô �
÷����¦ý�ô�ü 
jüÁÿ��@ü��8ÿ��Ëÿ�ù ��� I ôvý�þ{÷ ��ô �¦ô�K��8ô ��ù ��ô	� 
jÿ@ý�ô¥ù�ÿ �¡ô �i� ��÷���ü �CøCÿ���÷�� �
�jÿ ��ù ��ÿC���Cù�ÿª÷Iø*�{ô�ù���ô�ô�ø*]�^iüÁø�� � ��^ �.ÿ�ø �Cù@ô ���  þCÿ ��ý��@÷ ��ô�� � �Y÷��Cô�� �,ù�þ8ôYù ���8ÿ@ý%ü��J��ô�ø��Iù�þ#÷����Y÷�
jÿ@ô �6ÿ�øàü
+Ö÷�� � ����ù@ô �2� I ôsý�þ{÷ ��ô�üdU��jô��D�yüÁù@ý�þCÿ�ø��Óÿ�øCù@ô	� 
Iü��J÷�����^ �¡ÿ�ø �Cù@ô �[��÷��`ü��!�Z� ��÷����8ý�ù ��� I ôN�jÿ��~ø{÷Iù 
jü � �Wù�þ8ô
�yüÁù@ý�þCÿ�ø��Yÿ�øCù@ô	� 
Iü��<�{ô�ý%ü	����ôÓ÷��Öù���÷ �¦ô%ü �
÷Iø����[b�ÿ � ��ù=ú_üpU��jô��B�yüÁù@ý�þCÿ�ø��Fÿ�øCù@ô	� 
jü�� �Iÿ 
jô �sü ��ô	� 
jÿ@ý�ô ���{ü ��üÁøCù@ô�ô
ùª÷,ý ����ùª÷��¡ô	� ����
Pô�ý%÷Iø��yúGù�þ8ô�ÿ �G�yü�ý�ù_÷��>ù�þ8ôJ�yüÁù@ý�þCÿ�ø��'ÿ�øCù@ô	� 
jü��y÷Iø � ����ù@ô � �@÷Cü��'üÁø��'ý ����ùª÷��¡ô	�_�{ô�þ{ü 
jÿª÷��`þ{ü �
�{ô�ô�øWôY�8ü	�¡ÿ�ø8ô���ÿ�ø�ø � �Yô	��÷���� ��ù ���jÿ@ô �g7!9�;{ú�;{ú�?'@���R7ô�K��8ô ��ù �%�,þCÿ@ý�þ~ý%üÁøCø{÷IùZ�{ôvü��!�@÷jý%üÁù@ô��.ü�ý�þ{üÁøCø8ô��>�,ÿ�ù�þCÿ�ø
ù�þ8ô��Yü��jÿ � � � �Cô��@ü	�"-P�yüÁù@ý�þCÿ�ø��Wÿ�øCù@ô	� 
jü���0`ü �¦ô �¦ô���ô�ý�ù@ô��>�

� 8�ò ;|ïO�uì%ð � ��ïH&10�ì'ïH'L-rð�ï8ñ98:0<;|ò�ó��mølü��!�p÷�������ÿ � ���@üÁù�ÿª÷Iø��X��ôWü � � � �¡ôWù�þ{üÁùpù�þ8ô	�¦ô.ü �¦ô ��^'^"� ��÷����8ý�ù �X��÷��
ù�þ8ô~ý ����ùª÷��¡ô	�7ùª÷.ý�þ{÷C÷ ��ôQ� ��÷��6�7ö�����ùª÷��¡ô	�$ý�þ{÷Iÿ@ý�ôÓ÷��rù�þ8ôD� ��÷����8ý�ù ����ü �7ü � � � �¡ô��Fùª÷"��÷��!�@÷��æü��ÖÿC���¦õ��Ëÿ!&Cô
�jÿ ��ù ��ÿC���Cù�ÿª÷Iøa�,ÿ�ù�þQA�ÿC���¦õ=ô����y÷Iø8ô�øCù N 5 ú�� @ 	3L���	Z�:�mø¡ü
�ÖÿC���¦õ��Ëÿ!&CôD�jÿ ��ù ��ÿC���Cù�ÿª÷Iø_ú_ù�þ8ô� ���1�y÷�� ���@ü �h� ��÷����8ý�ùJÿ�ø¡ü
����÷����Y÷�� � � ��÷����8ý�ù �1ÿ � �¦ô�K��8ô ��ù@ô��G�,ÿ�ù�þ1� ��÷��yü��8ÿ��Ëÿ�ù � m=��	���� m m

� �
�

� 8�ò ;|ïO�uì%ð��LG �(8:G�;�&@ï�% ��ï8ñ>ì���ó I ô'ü � � � �Yô�ù�þ{üÁù2ù�þ8ôD� ��÷����8ý�ù �¥ü �¦ôp�yü ��ù�ÿ�ù�ÿª÷Iø8ô���ÿ�øCùª÷¡ý��@ü � ��ô ���  þ8ô 
jü�� �yõ
üÁù�ÿª÷Iøu÷���üp� ��÷����8ý�ùÖÿ �d����ü���ø � ��÷��Þüp� ��÷��yü��8ÿ��Ëÿ�ù � �jÿ ��ù ��ÿC���Cù�ÿª÷Iø\�,þCÿ@ý�þ�ÿ �vý%÷�� �Y÷Iø ��÷��vü��!�<� ��÷����8ý�ù �6ÿ�ølü
ý��@ü � ��� I ôD� ����ù�þ8ô	�7ü � � � �¡ô'ù�þ{üÁù�ù�þ8ô'ý%÷IøCù@ô�øCù<� ��÷�
jÿ��Cô	�J&Cø{÷�� �$þ{÷�� ù�þ8ô�� ��÷����8ý�ù �sþ{ü 
jôD�{ô�ô�ø)�yü ��ù�ÿ�ù�ÿª÷Iø8ô��yú
���Cù�þ{ü �$ø{÷G&Cø{÷��p��ô�� �jôWü��y÷��Cù2ù�þ8ô�� ��÷��yü��8ÿ��Ëÿ�ù �6�jÿ ��ù ��ÿC���Cù�ÿª÷Iø��  þCÿ �$ÿ �sü��¦ô%ü �
÷Iø{ü�����ôÓü � � � �Q�8ù�ÿª÷Iø �{ô�ý%ü	����ôDú
ÿ�ø �¦ô%ü��ªõ��Ëÿ��|ôDú�ù�þ8ô¡ý%÷IøCù@ô�øCù%� ��÷�
jÿ��Cô	�¥ý%üÁø6�yü ��ù�ÿ�ù�ÿª÷Iø2� ��÷����8ý�ù ��ÿ�øCùª÷ 	���ôY� �Gú 	YR7ô�ý�ô�øCù �Gú`üÁø�� 	�$��!� �Óý��@ü � ��ô ���
 þ8ô 
jü�� �{üÁù�ÿª÷Iø��(��÷��%� ��÷����8ý�ù ��ÿ�ø¡÷Iø8ô�ý��@ü � ��ý%üÁøQ�{ô�ô����{ô�ý�ù@ô��.ùª÷1�{ô ��ÿ �IøCÿPUJý%üÁøCù�� �a�jÿ����|ô	�¦ô�øCù<� ��÷��Íù�þ{÷ ��ô�÷��
� ��÷����8ý�ù �1ÿ�ø¡÷Iù�þ8ô	�Úý��@ü � ��ô ���:�mø.÷���� ��ÿ � ���@üÁù�ÿª÷Iø��^ú���ô¥ý�þ{÷ ��ô,ù�þ8ô¥ø � �Q�{ô	�r÷��pý��@ü � ��ô �(- �
ü	� �>0püÁø��.üS� ��÷����8ý�ù
��ü �Úô�K��{ü��!� �)�Ëÿ!&Cô�� �~ùª÷p�{ô��@÷Iø��~ùª÷WüÁø��W÷��2ù�þ8ô ��ô �¡ý��@ü � ��ô ���


_ÿ�ø8ý�ôWþ � �FüÁø��vù ���8ÿ@ý%ü��!� �lù�þCÿ�ø'&lÿ�ø�ù@ô	� � �¥÷��J�jÿ ��ý	�¦ô�ù@ô 
Iü�� �8ô � NzN ú>��ôWý�þ{÷ ��ôQ��÷����S�y÷ � ��ÿC����ôG�jÿ ��ý	�¦ô�ù@ô
� ��÷��yü��8ÿ��Ëÿ�ù �2�jÿ ��ù ��ÿC���Cù�ÿª÷Iø�����÷�� �Y÷��Cô��Ëÿ�ø���ý ����ùª÷��¡ô	��
jü�� �{üÁù�ÿª÷Iø��Yk ��øCÿ���÷�� ��ú>û�ÿC�y÷��@ü �|ú��ÖÿC����ú>üÁø��Fös÷Iø���ùªüÁøCù3�
I ô(� ��ÿ@ô���B�Cô ��ý	��ÿC�{ô,ô%ü�ý�þ¡÷���ù�þ8ô � �{ô��@÷��Gk

� $B%�&('=ï8ð<��2�������� � 6zóÖö ����ùª÷��Yô	� 
Iü�� �{üÁù�ÿª÷Iø��vü �¦ô�����üY�,øG� ��÷�� �eô�K��{ü��!� � � �yü�ý�ô�� 
Iü�� �8ô ��ÿ�øÓù�þ8ô���üÁø��jô
�Jùª÷�� -P�y÷Iù�þÓÿ�ø8ý�� ����ÿ 
jôV0	�,ÿ�ù�þWô�K��{ü��W� ��÷��yü��8ÿ��Ëÿ�ù ���

m��|npo#� $~��r !to%r|{�{|o�wEwPo�wW��r3�toc��o|o|zN}e�VwPo ���to�uJx~}[}e�Yo �(r���v���� $%��vystoTu�vfwPx���vy�t�txyvf}�zS�cvyxy� ' v�� $Co �t��}�zYo z�x�vyzJxy��o<�/r z�!to! �� "$#Jx~}% �� &('
)�* #,+P�

m3m �!z[�Po�r�� �yv���o �Y{|��wPx~}�q[o �Z�tr��y�Yr xyv~}�z�w�qJr �JzY}�x�{�}�z �P}���q x~}[r#z��(} ��xy��o�w/o	u�vfwPx���vy�t�txyvf}�z�w3� W ��x�vyz[xy��ohr#��w/o|z�{�oh} ���Po�r�� �yv���ocuYr#xfr �
}��t��}e�.-�o|{|xyv �toc�crew'xf}Tx�o�w�x�xy�Yo��/}��t��wPxyzYoewEwW} ��xy�Yo��t��v~{ vyz�!%r���!�}���vyxy�tq(wW}e�to ��r>�/r z�!toc} �0/���o�rewPv�����o�1c{ ��w�xf}�qJo#���Yo|�Yr#�tv~}��'��r xyx�o ��z�w3�

�Y?



0
50

150

Steady State System

Arr
iva

ls
0

50
150

‘‘Prime Time’’ with a Gradual Increase in Load

Arr
iva

ls
0

50
150

‘‘Prime Time’’ with a Sudden Increase in Load

Arr
iva

ls
0

100
200

‘‘Prime Time’’ with a Sudden Increase in Load and Hourly Spikes

Simulation Time (Hours)

Arr
iva

ls

8am 12pm 4pm 8pm 12am 4am 8am

	�
������������� �����.#$� ��� �
��� &1>Jï �1G8ð 2�� �0��� �H6zó�ö�����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø��$ü �¦ô¥ô�ÿ�ù�þ8ô	� ����ÿ�ù�þ~üJ� ��÷��yü��8ÿ��Ëÿ�ù ���{úD÷�� �"�,ÿ�ù�þWüJ� ��÷��yü��8ÿ��Ëÿ�ù �
D � W � 6t�

�	� &1>�' 2�� � � � �!� ��6zóÚö�����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø��sü �¦ôD����üY�,øG� ��÷��*ü���ô�ù�÷�� �eô�K��{ü��!� � � �yü�ý�ô�� 
Iü�� �8ô �$ÿ�ø.ù�þ8ô
��üÁø��jô �Öùª÷ �*-P�y÷Iù�þ�ÿ�ø8ý�� ����ÿ 
jôV0S�,þ{÷ ��ô ��üÁø'&��g��÷��!�@÷���ü �ÖÿC���i�jÿ ��ù ��ÿC���Cù�ÿª÷Iø �,ÿ�ù�þ�üHA�ÿC���¦õ=ô����y÷Iø8ô�øCù ���
�mø8ý%÷��Yô��jÿ ��ù ��ÿC���Cù�ÿª÷Iø��sü �¦ôN�{ô��Ëÿ@ô	
jô��Wùª÷�ý%÷�� �¦ô � �y÷Iø��¡ùª÷Wü �ÖÿC���c�jÿ ��ù ��ÿC���Cù�ÿª÷Iø"�,ÿ�ù�þ � @ 	3L �a7!9'?�@��

� � ï�%Jò ; G�% ; 2�
/6zóTjp�!�_ý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø��7ü �¦ô�
��

�mø¡ü��!�J÷���� ��ÿ � ���@üÁù�ÿª÷Iø��^úP÷���� �CøCÿ�ù�÷��`ý ��� �¦ô�ø8ý	�¡ÿ �[�jÿ �¡ô �S- ��^Q�jÿ �Yô � � � �Y0�� I ôd�{ô	� ��÷�� �¡ô�� ��ÿ � ���@ü%õ
ù�ÿª÷Iø��S��ÿ�ù�þ.ø � �¡ô	��÷����sý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø����J�mø.ù�þCÿ �S��÷��#&_úZ��ôg� �¦ô ��ô�øCù �¦ô � ���Ëù �N��÷��1ý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø��
ù�þ{üÁùJü �¦ô 	��¦ô%ü��Ëÿ ��ù�ÿ@ý ��� I ô ����ô 
Iü�� �{üÁù�ÿª÷Iø���ý%÷�� �¦ô � �y÷Iø��jÿ�ø��.ùª÷D� ��ÿ@ý�ô �1ý�þ{ü � �jô��.ÿ�ø �F÷�
jÿ@ô �Úù�þ8ô%üÁù �¦ô ��� I ôsþ{ü 
jô
÷�� ��ô	� 
jô��lù�þ8ô%üÁù �¦ô �6ý�þ{ü � �Iÿ�ø����� L ��	 ��÷��v÷��!� �Y÷�
jÿ@ô �^ú �H� L ��	 ��÷����YüÁù�ÿ�ø8ô�ô ��þ{÷�� �6üÁø��.��� L ��	 ��÷��sô	
jô�øCÿ�ø��
��þ{÷�� ��� I ô¥ù�þ8ô	�¦ô���÷��¦ô�ý�þ{÷C÷ ��ô�ù�þ��¦ô�ô�ý��@ü � ��ô �7÷��c� ��÷����8ý�ù ���cb�÷�� ��ÿ �Q���Ëÿ@ý�ÿ�ù �F÷��	�@ü��{ô��!�Ëÿ�ø��{úZ��ô ��þ{ü��!���¦ô��|ô	�Úùª÷
ù�þ8ô ��ôsý��@ü � ��ô �Úü � 	�$��!� �Gú 	YR7ô�ý�ô�øCù �GúIüÁø�� 	���ôY� ���'b�÷��Jù�þ8ô �ÖÿC����üÁø�� ��øCÿ���÷�� � �jÿ ��ù ��ÿC���Cù�ÿª÷Iø��^újù�þ8ô 
Iü�� �{üÁù�ÿª÷Iø��
��÷��vù�þ8ôYý��@ü � ��ô ��ü �¦ô¡ÿ�ølù�þ8ô ��üÁø��jô ���	32T��	 � ú%� �.	32 � 	 � üÁø��0� ��	32T��	 � �jÿ �Yô ���¦ô � �{ô�ý�ù�ÿ 
Iô�� ��� b�÷��7ù�þ8ô¡û7ÿC�y÷��@ü �
�jÿ ��ù ��ÿC���Cù�ÿª÷Iø_ú_ù�þ8ô 
jü�� �{üÁù�ÿª÷Iø��(��÷��Öù�þ8ô�ý��@ü � ��ô �sü �¦ô�����üY�,øG� ��÷�����9�^yúZ?�^��Iú���=�^yú�M'^���üÁø�����?�^yú�]�^����¦ô � �{ô�ýGõ
ù�ÿ 
Iô�� ���D�mølý%ü ��ô.÷��1ù�þ8ôÓös÷Iø���ùªüÁøCù%�jÿ ��ù ��ÿC���Cù�ÿª÷Iø_ú2ù�þ8ô 
jü�� �{üÁù�ÿª÷Iø�����÷���ù�þ8ôÓý��@ü � ��ô �,ü �¦ô ��ô�ù`ùª÷ ;�^yú<?�^�üÁø��8O�^
�¦ô � �{ô�ý�ù�ÿ 
Iô�� ���

�YL



-rð/&10?&1%:I.-`ï �(&10�íJó I ô�ü � � � �¡ô�ù�þ{üÁù�ù�þ8ô�ý%÷IøCù@ô�øCùQõP� ��÷�
jÿ��Cô	�Q��ÿ��!�1ý�þ{ü � �jôuüÁùS��ô%ü ��ù � �YüÁø��eø{÷Iù �Y÷��¦ôFù�þ{üÁø
� ��^ ��÷�� ��ô	� 
jÿ�ø��Fù�þ8ô'ý%÷IøCù@ô�øCù3� I ô ��ÿ � ���@üÁù@ô��lü��!� ��ÿ��)� ��ÿ@ý�ÿ�ø���ü�� �C÷���ÿ�ù�þ � �X�Cô ��ý	��ÿC�{ô��uü��y÷�
jô��d�møFù�þ8ôWý%ü ��ô
÷�� ��ùªüÁù�ÿ@ýp� ��ÿ@ý�ÿ�ø��)�y÷��Ëÿ@ý�ÿ@ô �^ú ��ÿ�ø8ý�ôH��ôD�8÷¡ø{÷Iù_&Cø{÷�� �,þ{üÁù:� ��ÿ@ý�ô'ùª÷.ý�þ{ü � �jôDú���ô �¦ôY�{ô%üÁù@ô���÷�������ÿ � ���@üÁù�ÿª÷Iø��
�,ÿ�ù�þ8� ��ÿ@ý�ô � ��^yúh9�^yúi;�^yúJ�f�f� ú���^'^>� I ôYý%÷Iø���ÿ��Cô	��ô%ü�ý�þe÷��vù�þ8ô ��ô"� ��ÿ@ý�ô �'ô�K��{ü��!� � �Ëÿ!&jô�� �#üÁø��2� �¦ô ��ô�øCù�ù�þ8ô
�¡ô%üÁø1�{ô	� ��÷�� �YüÁø8ý�ô�÷�
jô	�2ù�þCÿ � ��ô�ùJ÷��_� ��ÿ@ý�ô ���W�møWý%ü ��ô,÷��  ÿ �¡ôGõ 
jü � �Cÿ�ø��HbJÿ��jô�� ���ÿ@ý�ôD-  b <0Jü�� �C÷���ÿ�ù�þ ��ú���ô
ý%÷Iø���ÿ��Cô	�JL>k�^'^  � -EL�^'^ �.ÿ�ø �Cù@ô ��ü��mù@ô	�JOZk�^'^Qj � 0�ùª÷1^'^�k�^'^)j � -E]'L�^ �.ÿ�ø �Cù@ô ��ü��mù@ô	�JOZk�^'^Gj � 0pü �h�{ô%üY&
þ{÷���� ���:b�÷��Ö÷���� ��ÿ � ���@üÁù�ÿª÷Iø�� ����ÿ�ø��  b jú���ô,ü��C��ü	���$ü � � � �¡ô6ù�þ{üÁù>� ��ÿ@ý�ôD������ÿ�ø��B�{ô%üY&Óþ{÷���� �1ÿ � �Y÷��¦ô¥ù�þ{üÁø
ù�þ8ôN� ��ÿ@ý�ôd������ÿ�ø��'ø{÷IøyõP�{ô%üY&Óþ{÷���� ���Wb�÷���ù�þ8ô  ��÷����8ý�ù�
W�{ô�ý�ÿPU>ý(bJÿ��jô�� ���ÿ@ý�ô(j1� �C÷���ÿ�ù�þ � -  
Wb <0¦ú�ù�þ8ôN� ��ÿ@ý�ô �
��÷�� 	���ôY� �X� ��÷����8ý�ù �X��ô	�¦ô~ü��C��ü	��� �Y÷��¦ô'ù�þ{üÁø�ù�þ{÷ ��ôQ��÷�� 	YRsô�ý�ô�øCù �1� ��÷����8ý�ù ��� 
_ÿ �¡ÿ��@ü � � �Gú>ù�þ8ô1� ��ÿ@ý�ô �g��÷��
	YR7ô�ý�ô�øCù �d� ��÷����8ý�ù �J��ô	�¦ô �Y÷��¦ô¥ù�þ{üÁøWù�þ{÷ ��ô���÷�� 	�$��!� �N� ��÷����8ý�ù ���

�mø'ù�þ8ôsý%ü ��ôv÷��Jù�þ8ô 
 ����ù@ô �Fõ��@÷Cü�� ���ÿ@ý�ôX-�
 <0>ü�� �C÷���ÿ�ù�þ ��ú�� ��ÿ@ý�ô �h��ô	�¦ôsý%÷��Q� �Cù@ô�� ����ÿ�ø���ù�þ8ôN� �Cø8ý�ù�ÿª÷Iø
�!2 @ �?: �3� & ú���þ8ô	�¦ô �.ÿ ��ù�þ8ô�ÿ�ø���ùªüÁøCùªüÁø8ô%÷���� � ����ù@ô � �@÷Cü��>�  þ8ô$ÿ�ø���ùªüÁøCùªüÁø8ô%÷���� � ����ù@ô � �@÷Cü��,ÿ �2ý%÷��Q� �Cù@ô��
ü �2ù�þ8ô ��üÁù�ÿª÷'÷��>ù�þ8ô�ø � �Q�{ô	�`÷���÷jý�ý ���8ÿ@ô��Wý�þ{üÁøCø8ô�� �`ùª÷,ù�þ8ô�ùª÷Iùªü��8ø � �Q�{ô	�`÷��Jý�þ{üÁøCø8ô�� �Öÿ�ø�ù�þ8ô � ����ù@ô �6� � ��ÿ�ø��
ù�þCÿ �pü�� �C÷���ÿ�ù�þ ��ú%ù�þ8ô$ý ����ùª÷��¡ô	��ÿ ��ý�þ{ü � �jô���üÁù'��ô%ü ��ù ��^g�jÿ �Yô �_��þ8ô�ø¥ù�þ8ô	�¦ô$ÿ ��ø{÷g�@÷Cü���üÁø��,üÁù��Y÷ ��ù ��^'^��jÿ �¡ô �
�,þ8ô�ø.ù�þ8ô � ����ù@ô �Íÿ �J� ���!� �a�@÷Cü��Cô��>�  þ8ô	�¦ô�ü �¦ô'÷Iù�þ8ô	�[� �Cø8ý�ù�ÿª÷Iø��sù�þ{üÁù�ý�þ{ü � �jô~üÁøYôY���y÷Iø8ô�øCù�ÿªü��!� ��ÿ�ø8ý	�¦ô%ü ��ÿ�ø��
� ��ÿ@ý�ôX�,ÿ�ù�þ�ÿ�ø8ý	�¦ô%ü ��ÿ�ø�� � ����ù@ô � �@÷Cü��>�W4�÷���ô 
jô	�|ú���ôsý%÷Iø���ÿ��Cô	�Öù�þCÿ �%� �Cø8ý�ù�ÿª÷Iø¡ü � � ���EU>ý�ÿ@ô�øCù�� � �¦ôY� �¦ô ��ô�øCùªüÁù�ÿ 
jô
÷��rù�þ8ô~ô�øCù�ÿ �¦ôÓý��@ü � �¥÷�� � �8ý�þ � �Cø8ý�ù�ÿª÷Iø����X�mø�ù�þ8ô~ý%ü ��ôÓ÷��rù�þ8ôH�møCù@ô��!�Ëÿ �jô�øCù�
 ����ù@ô �Fõ��@÷Cü�� ���ÿ@ý�ôQ-��mø 
 <01ü�� �C÷8õ
��ÿ�ù�þ ��ú���ôJ�8÷¥ø{÷Iù'&Cø{÷��,�,þ{üÁù��jÿ ��ý%÷��CøCù_ùª÷¥÷����|ô	�<��÷����¦ô�K��8ô ��ù �h�,þ8ô�ø,ù�þ8ô	�¦ô�ÿ �püi� �¦ô	
jÿª÷������ �p�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù
üÁù2ù�ÿ �¡ô �¥÷��ÚþCÿ �Iþ6�@÷Cü��>� I þ8ô�ø8ô 
jô	��ù�þ8ô~ÿ�ø���ùªüÁøCùªüÁø8ô%÷���� � ����ù@ô � �@÷Cü���ô��Cý�ô�ô����g^>� Myú>��ôW÷��/�|ô	�¦ô�� �jÿ ��ý%÷��CøCù �
ùª÷ �¦ô�K��8ô ��ù �¥ù�þ{üÁùÖü � ��ÿ 
jô�� �,þ8ô�ø�ù�þ8ô	�¦ô~ÿ �süp� �¦ô	
jÿª÷������ � �yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù3� I ô��¦ôY�{ô%üÁù@ô�� ��ÿ � ���@üÁù�ÿª÷Iø����,ÿ�ù�þ
�jÿ����|ô	�¦ô�øCù:�jÿ ��ý%÷��CøCù�ü	�Y÷��CøCù � ��üÁø��Iÿ�ø��B� ��÷�� ��^��æùª÷1?�^��2� I ôS� �¦ô ��ô�øCù>ù�þ8ô��¡ô%üÁøH�{ô	� ��÷�� �YüÁø8ý�ô�ü � � � �¡ÿ�ø��
ô%ü�ý�þ.÷��2ù�þ8ô ��ôg�jÿ ��ý%÷��CøCù �$ÿ �Úô�K��{ü��!� �G�Ëÿ!&Cô�� ���
��ì �98�ì�ò ;��~ð�ð/& FHG ��-rð�ï�0�ì�òzò�ó  þ8ô,ü � ��ÿ 
jü��ªõ ��üÁù@ô��Y÷��Cô�� �[��ô ����ô��Wÿ�ø¡÷���� ��ÿ � ���@üÁù�ÿª÷Iø��7ü �¦ô���þ{÷���øÓÿ�øQbJÿ �����¦ô
=��  þ8ô ��ô �F÷��Cô�� ��ü �¦ô�ü��8ü��8ù@ô��)� ��÷���ù�þ8ô���÷��#&¡÷IøFü � ��ÿ 
jü��ªõ ��üÁù@ô��yü ��ô�� ��ý�þ8ô������Ëÿ�ø��G� �Qjp� �¡ô	��÷Iù�þYô�ù�ü��E�C7�;'@��
 þ8ôQ��÷��#&��@÷Cü����'ü �¦ô �Y÷��Cô���ô��6�yü ��ô��\÷Iø\üQ9�=uþ{÷����N�{ô	��ÿª÷��2�{ô �Iÿ�øCøCÿ�ø��8� ��÷�� OZk�^'^2j � ÷��s÷Iø8ôG�8ü	�eüÁø��
� �CøCøCÿ�ø��iùª÷\OZk�^'^\j � ÷��7ù�þ8ôYø8ô��jù3��	  ��ÿ �¡ô¡ù�ÿ �Yô �B�{ô	��ÿª÷���� ��ô�ô�ü � ��� �jôYÿ�ø\�Cô �YüÁø��>� I ô.þ{ü 
jô ����ô��àü
��ù@ô%ü����"�yü ��ô��Ëÿ�ø8ôH��÷��#&��@÷Cü��yú:�,ÿ�ù�þ.ø{÷ � ��� �jô �sÿ�øa�Cô �YüÁø��yú>üÁø��¡ù�þ��¦ô�ô�ø{÷Iøyõ ��ù@ô%ü����6��÷��#&��@÷Cü������  þ8ô�ü � ��ÿ 
jü��
��üÁù@ô �T������ÿ�ø��g� ��ÿ �Yô�ù�ÿ �¡ôJ��÷��Jù�þ8ô�ø{÷Iøyõ ��ù@ô%ü����B��÷��#&��@÷Cü����	��ô	�¦ô�ü ��÷��Cø��1U 
jô1ù�ÿ �¡ô � ���¦ô%üÁù@ô	��ù�þ{üÁø,ù�þ8ô$ø{÷�� �Fü��
��üÁù@ô��  þCÿ ����üÁù�ÿª÷\ÿ ���yü ��ô��e÷Iø ��ùªüÁù�ÿ ��ù�ÿ@ý � �¦ôY�y÷���ù@ô�� � �\`Öÿ�ù�ù���ô�üÁø��8+Úô�ø'&{üÁù@ô ��þ 7!9'L�@�� I ô ��ÿ � ���@üÁù@ô��\�y÷Iù�þ
����ü����{ü���ü ����ô��!�1ü � � ���'�Cô�øeÿ�ø8ý	�¦ô%ü ��ô �'ÿ�øiü � ��ÿ 
jü�� ��üÁù@ô�� I ô¡ü�� �
÷ ����ô��iü)��÷��#&��@÷Cü��\��ÿ�ù�þuþ{÷���� � � � �8ÿ!&Cô �
������ÿ�ø��p� ��ÿ �¡ôvù�ÿ �¡ô��  þCÿ �Öù ���{ô¥÷��c��÷��#&��@÷Cü��~ÿ �T�yü ��ô��W÷Iø~ù�þ8ô(�{ô��Ëÿ@ô��2ù�þ{üÁù_ù�þ8ôd��÷��#&��@÷Cü��B��÷�� �
÷��¡ô � ����ù@ô � �

�Yü	�)�{ô � �Cø8ý�þ���÷IøCÿ�A�ô��8�,ÿ�ù�þFüÁø�ô��jù@ô	��ø{ü��`ô 
jô�øCùT�Ëÿ!&jôH��ü��!�ªõ=ý��@÷jý�&�ù�ÿ �¡ô�� I ô�ý�þ{÷C÷ ��ô~ù�þ8ô �
ü	�¡ô1��÷��#&��@÷Cü����
��÷��Öü��!�8ù�þ��¦ô�ô�� ����ù@ô � �[- ��^'^yú�9�^'^yújüÁø�� ��^'^'^~ý�þ{üÁøCø8ô�� �e0 �
÷�ù�þ{üÁùyù�þ8ô � ����ù@ô � �rü �¦ôsÿ�ø��Cô�ô��Ó÷�
jô	��õ=ý%÷Iø���ù ��üÁÿ�ø8ô��yú
�Y÷��Cô	��üÁù@ô�� �¡ý%÷Iø���ù ��üÁÿ�ø8ô��FüÁø�� �Cø��Cô	��õ=ý%÷Iø���ù ��üÁÿ�ø8ô��>�

��M



���������	��
�
�����
����� ����� �	����� ��� ������� ���� ��

����!#"�$�%�& ')(�*�+-,�. /0,21 '�(�3�+4,�. /�,21 ')(-5�+4,�. 6�(71 ')(�(8+4,�. ,�/71 '9(8(�+4,�. ,�/71 ';:�:<3=+4,�. >�,21
?@!BA=$0C#DE% ';:�:<5=+4,�. /	:F1 ';:�:<>=+4,�. /�:F1 'G:8:<5=+4,�. /�>�1 ';:�:4/8+4,�. ,�/71 'G:8:�:4+4,�. ,�/H1 ';:<6�,=+4,�. /8/71
I�!JA�" '�>85�+-,�. 68621 '9K�6�+4,�. 6�621 '�>9:4+4,�.�:L*21 'M*06=+4,�. ,9:F1 '	*M:4+4,�. ,M:F1 ')(�K�+4,�. 68521

N $��=OQPRD<�8P ';:�:<,=+4,�. /0,21 ';:�:L,�+4,�. /�:F1 '	3�3�+4,�. /�/H1 '	38K�+4,�. ,�/71 '�39:4+4,�. ,�/71 ';:�/0K�+4,�. 68321

S��������	��
�
�����
����� ����� �	����� ��� ������� ���� ��

����!#"�$�%�& ';:�/0*�+4,�.�:L521 ';:E>8>=+4,�.�:E>�1 'G:<>�>�+4,�.�:4/71 ';:<3�/8+4,�. ,M:F1 'G:L30>=+4,�. ,M:T1 '	6�6�,=+4,�.�:U(�1
?@!BA=$0C#DE% ';:4(-6=+4,�.�:�*H1 ';:4(8(�+4,�.�:E>�1 '�68,M:U+4,�.�:L521 '	6M:U(�+4,�. ,M:F1 '�69:<,�+4,�. ,M:T1 '	6�6�/�+4,�.�:4/71
I�!JA�" '	5�(�+-,�.�:L621 '�(�5�+4,�. ,�321 'M*�*�+4,�. ,8*21 ';:E>�6�+4,�. ,�,21 'G:4/�5�+4,�. ,�,�1 ';:�/0K�+4,�.�:<>�1

N $��=OQPRD<�8P ';:<5M:U+4,�.�:�*H1 ';:<5=(�+4,�.�:E>�1 'G:�*�(8+4,�.�:L521 '	6�685�+4,�. ,�,21 '�68,�6�+4,�. ,�,�1 '	6�6M:U+4,�.�:<>�1

�������H���	��
�
�����
����� ����� �	����� ��� ������� ���� ��

����!#"�$�%�& ';:4(-5=+4,�. ,8,21 ';:4(�3�+4,�. ,�,21 'G:L3�(8+4,�. ,8,21 ';:<39:4+4,�. ,�,21 'G:L3M:4+4,�. ,�,�1 '	6�3�3=+4,�. ,8,21
?@!BA=$0C#DE% '	6�/->�+4,�. ,8,21 '	6�/�K�+4,�. ,�,21 '�6=(U>�+4,�. ,8,21 ';:<585�+4,�. ,�,21 'G:L5�5�+4,�. ,�,�1 '9/�:<,=+4,�. ,8,21
I�!JA�" ';:<,8*�+4,�. ,8,21 ';:<,83�+4,�. ,�,21 ')(�*�+4,�. ,�,�1 ';:<585�+4,�. ,�,21 'G:L5�5�+4,�. ,�,�1 ';:<30>�+4,�. ,8,21

N $��=OQPRD<�8P '	6M:4(8+4,�. ,8,21 '	6�68,�+4,�. ,�,21 '�6�>�*�+4,�. ,8,21 ';:<3�/8+4,�. ,�,21 'G:L3�/8+4,�. ,�,�1 '9/�:�/�+4,�. ,8,21

���	��#� �7��
=
 �>�!# �,�-
��� ��VFW ��� �YX���� %������!� � � �/�!���@Z �����!
 � #.� �,�-�\[ �7%��.� � ##�] �!����#� �� �
�/ì<;�ð/&10�ò�ó I ô ����ôsù���÷ �¡ô�ù ��ÿ@ý �Öÿ�ø~÷���� ��ÿ � ���@üÁù�ÿª÷Iø��Yk<- �Y0��¦ô 
jô�ø �8ô¥ô%ü ��ø8ô��yúCüÁø��Q-E9'0>�{ô	�¦ý�ô�øCùªü �jô�÷����¦ô�K��8ô ��ù �
�Cô�øCÿ@ô�� ��ô	� 
jÿ@ý�ôJ�{ô�ý%ü	����ôsù�þ8ô	��ý%÷����!�6ø{÷Iù��{ô ��ý�þ8ô�������ô��p�,ÿ�ù�þCÿ�ø,ù�þ8ô �Yü��jÿ � � �5üÁøCø{÷��Cø8ý�ô��1�Cô��@ü	�H-P�yüÁù@ý�þCÿ�ø��
ÿ�øCù@ô	� 
jü���0��

 þ8ôWþCÿ �Iþ8ô	�¥ù�þ8ô �¦ô	
Iô�ø �8ôYô%ü ��ø8ô�� � �uü1� ��ÿ@ý�ÿ�ø��iü�� �C÷���ÿ�ù�þ ��ú�ù�þ8ôB�{ô�ù�ù@ô	�¥ù�þ8ôB�{ô	� ��÷�� �YüÁø8ý�ô��G�3�Cô%ü��!� �Dú
��ô ��÷����!� �Ëÿ!&Cô�ùª÷eý%÷��G�yü �¦ôlù�þ8ô �¦ô	
Iô�ø �8ô �¡ô%ü ��ø8ô�� � � ô%ü�ý�þ+ü�� �C÷���ÿ�ù�þ � �,ÿ�ù�þ ù�þ8ôa� �¦ô��jÿ@ý�ù@ô�� �Yü��jÿ � � �
ô����{ô�ý�ùªüÁù�ÿª÷Iø\÷�� �¦ô 
jô�ø �8ôDúJý%÷��Q� �Cù@ô�� ����ÿ�ø��Fý%÷��Q����ô�ù@ôH&Cø{÷��D��ô�� �jô.÷�� � ����ù@ô �ÞüÁø��Fý ����ùª÷��¡ô	�J�yü ��ü	�¡ô�ù@ô	� ���
4�÷���ô	
Iô	��úIü �	��ô ��þ{÷���ô��'ÿ�ø  þ8ô%÷��¦ô � 9{úGù�þ8ô �¦ô	
jô�ø �8ô��Yü��jÿ �.ÿ�A%üÁù�ÿª÷IøH� ��÷�����ô �çÿ �pÿ�øCù ��ü�ý�ùªü�����ô���÷��c�jÿ ��ý	�¦ô�ù@ô
� ��÷��yü��8ÿ��Ëù � �jÿ ��ù ��ÿC���Cù�ÿª÷Iø���� �mø#ü � ����ù@ô � �,ÿ�ù�þ ��^'^\� ��÷����8ý�ù �.üÁø��àü 
Iü ��ÿ@ô�ù �!÷�� �¦ô�K��8ô ��ù6ü � ��ÿ 
jü�� ��üÁù@ô �^úÚÿ�ù
ÿ �H�jÿ��EU>ý ���Ëù7ùª÷eý%÷��Q� �Cù@ô�ù�þ8ô ���@÷��yü��!� �+÷��8ù�ÿ �Yü�� �¦ô	
jô�ø �8ô�� I ôFù�þ8ô	�¦ô���÷��¦ôe÷Iø�� � ����ô�ý%÷��Q�yü ��ÿ �
÷Iøãü	�Y÷Iø��
�¦ô	
Iô�ø �8ô �~ô%ü ��ø8ô��8� �eù�þ8ôa�jÿ��/�|ô	�¦ô�øCùsü�� �C÷���ÿ�ù�þ � �'ÿ�ø �jÿ����|ô	�¦ô�øCù���ý�ô�ø{ü ��ÿª÷ �'ùª÷uý�þ{ü ��ü�ý�ù@ô	��ÿ�A�ôuù�þ8ô �6�  þ ���^ú`ÿ�ù
ÿ ��K��Cÿ�ù@ôa�Ëÿ!&Cô�� �\ù�þ{üÁù$ô	
Iô�ø\ù�þ{÷����Iþ#÷Iø8ôFü�� �C÷���ÿ�ù�þ � �{ô	� ��÷�� � � 
jô	� �8��ô��!�Qúpù�þ8ô �¦ô	
jô�ø �8ôFô%ü ��ø8ô�� ����ÿ�ø��\ù�þ{üÁù
ü�� �C÷���ÿ�ù�þ � �Fü	�"�{ô 
jô	� � �|ü �N� ��÷�� ù�þ8ô ���@÷��yü��Ö÷��8ù�ÿ � � �6�D$ ���(��÷jý ���vù�þ8ô	�¦ô���÷��¦ô.þ{ü �(�{ô�ô�ø�ùª÷�ü ��ý�ô	��ùªüÁÿ�ølÿ��
÷Iø8ôÓ÷��Úù�þ8ôÓü�� �C÷���ÿ�ù�þ � �g�{ô	� ��÷�� � � Ò�¹j¶8´xµÉ´xÎË¸Á¶yÎ�È × ��ô��!��ÿ�ø�ý%÷��Q�yü ��ÿ �
÷Iølùª÷¡ù�þ8ôÓ÷Iù�þ8ô	�7ü�� �C÷���ÿ�ù�þ � �,ü�ý	��÷ � �vù�þ8ô

��O



�jÿ����|ô	�¦ô�øCùJý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷IøFüÁø�� � ����ù@ô � �@÷Cü��p� ��÷'U:��ô ���
$ ���Ó÷Iù�þ8ô	� �Yô�ù ��ÿ@ýDú$ù�þ8ô2�{ô	�¦ý�ô�øCùªü �jôà÷��p�Cô�øCÿ@ô�� �¦ô�K��8ô ��ù �^úsÿ�ø 
jô	� � ÿ �G�y÷���ùªüÁøCùX��÷��Óülý%÷�� �Yô	�¦ý�ÿªü��

� ����ù@ô � ��÷��Jù���÷ �¦ô%ü �
÷Iø����ZbJÿ � ��ù=ú%ü1þCÿ �IþX�{ô	�¦ý�ô�øCù �jô6÷����Cô�øCÿ@ô�� �¦ô�K��8ô ��ù �`ÿ�ø��jÿ@ý%üÁù@ô �pù�þ{üÁùCù�þ8ô�ý%÷IøCù@ô�øCùQõP� ��÷�
jÿ��Cô	�
ÿ �6ø{÷Iù[�Ëÿ 
jÿ�ø�� ���\ùª÷ ��ô	� 
jÿ@ý�ô ���{ü ��üÁøCù@ô�ô ��� 
Pô�ý%÷Iø��yú2ÿ�ùrÿ�ø��jÿ@ý%üÁù@ô �'ù�þ{üÁùÚù�þ8ô¡ý%÷IøCù@ô�øCù[� ��÷�
jÿ��Cô	�,ÿ � �Cø{ü�����ôYùª÷
�YüÁø{ü �jô,ü 
IüÁÿªü��@ü�����ô��¦ô �
÷����¦ý�ô �$ô���UJý�ÿ@ô�øCù�� ���

����� ���	��
�����

I ôvø{÷�� � �¦ô ��ô�øCù�÷���� ��ÿ � ���@üÁù�ÿª÷Iø �¦ô � ���Ëù ��� I ô(�{ô	� ��÷�� �¡ô��Wù���÷�ù ���{ô �$÷�� ��ÿ � ���@üÁù�ÿª÷Iø��Yk

���  þ8ô	�¦ôvÿ �Öø{÷~ý�þ{üÁø��jô6ÿ�øWù�þ8ôvý ����ùª÷��¡ô	�	�{ô�þ{ü 
jÿª÷��#�:4�÷���ô	
Iô	��úDù�þ8ô �¦ô�K��8ô ��ù�ü � ��ÿ 
jü�� �$ü �¦ôd���Cø{ü	�¡ÿ@ý��

9W�  þ8ô	�¦ô.ÿ �6üÓý�þ{üÁø��jôYÿ�ølù�þ8ô.ý ����ùª÷��¡ô	�d�{ô�þ{ü�
jÿª÷��D������ÿ�ø��6�{ô%üY&lþ{÷���� �H-ELW� ^'^  � ùª÷6]W� ^'^  � 0��  þ8ô
�¦ô�K��8ô ��ù2ü � ��ÿ 
jü�� �1ü �¦ôg���Cø{ü	�¡ÿ@ý��

 ÷G�{ô�ù�ù@ô	�sÿ��!� ����ù ��üÁù@ôÓù�þ8ôH�{ô	� ��÷�� �YüÁø8ý�ô¡÷��$ô%ü�ý�þ � ��ÿ@ý�ÿ�ø��lü�� �C÷���ÿ�ù�þ � �^ú2ü�ý	��÷ � �X�jÿ��/�|ô	�¦ô�øCù � ����ù@ô � üÁø��
ý ����ùª÷��¡ô	�[� ��÷'U���ô �^úZ��ôg� �¦ô ��ô�øCù2ù�þ8ô �¦ô � ���Ëù �7ÿ�ø.ùªü������@ü �S��÷�� �6� �rü�ý�þ¡ô�øCù � �Yÿ�ø.ù�þ8ô�ùªü�����ô�ÿ ��üÁøY÷�� �Cô	�¦ô��)�yüÁÿ �
X � ú � [ � � ÿ �Úù�þ8ô��¡ô%üÁø �¦ô	
jô�ø �8ô,ô%ü ��ø8ô��B� �Wù�þ{üÁù>� ��ÿ@ý�ÿ�ø��Óü�� �C÷���ÿ�ù�þ ��÷�
jô	�Öüvø � �Q�{ô	�r÷�� ��ÿ � ���@üÁù�ÿª÷Iø��süÁø��
�'ÿ �rù�þ8ô �¡ô%üÁø �¦ô�K��8ô ��ù<�Cô�øCÿªü�� ��üÁù@ô��2û �Q�Cô�øCÿªü�����üÁù@ô���ô��¡ô%üÁø¡ù�þ8ô�� ��ü�ý�ù�ÿª÷IøF÷�� �¦ô�K��8ô ��ù �$ù�þ{üÁù�ý%÷����!�Óø{÷Iù>�{ô
ü��!�@÷jý%üÁù@ô��\ü~ý�þ{üÁøCø8ô��h��ÿ�ù�þCÿ�ø�ù�þ8ô �Yü��jÿ � � � üÁøCø{÷��Cø8ý�ô��8�Cô��@ü	���  þ8ô �¦ô 
jô�ø �8ô �d� �¦ô ��ô�øCù@ô��uÿ�øu÷���� �¦ô � ���Ëù �
þ{ü 
Iôd�{ô�ô�ø ��÷��Cø��Cô��Wùª÷'ù�þ8ôvø8ô%ü �¦ô ��ù ��^'^'^>�

�'÷Iù@ô~ù�þ{üÁùpÿ�ù	�,ÿ��!��ø{÷Iù<�{ôÓü��'� ��÷�� ��ÿªüÁù@ô¡ùª÷Yý%÷��G�yü �¦ô �¦ô 
jô�ø �8ô �g�,ÿ�ù�þCÿ�øuü'ý%÷�� � �.ø �{ô�ý%ü	����ôDúJù�þ8ôÓý ���zõ
ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø���ü �¦ôX�jÿ��/�|ô	�¦ô�øCù:��÷��h�jÿ����|ô	�¦ô�øCù:�jÿ ��ù ��ÿC���Cù�ÿª÷Iø����
=9& � 8 �1G�;�&@ï�% �8ó  ü�����ôS9d� �¦ô ��ô�øCù �pù�þ8ô �¦ô � ���Ëù �T� ��÷��5ù�þ8ô(U � ��ù���ô�ù{÷�� ��ÿ � ���@üÁù�ÿª÷Iø���� I ô�÷�� ��ô	� 
jô���ù�þ{üÁù��Iÿ 
jô�ø'ü
� ����ù@ô �åüÁø��Óý ����ùª÷��¡ô	�	�y÷�� ���@üÁù�ÿª÷Iø_ú{ù�þ8ôd�{ô	� ��÷�� �YüÁø8ý�ô,ù �¦ô�ø����[�jÿ��~ø{÷Iù�
jü � � ��ÿ �IøCÿPUJý%üÁøCù�� �"�,ÿ�ù�þB��÷��#&��@÷Cü������
I ô6ù�þ8ô	�¦ô���÷��¦ôD� �¦ô ��ô�øCùp÷Iø�� �¡ù�þ8ô �Yô%üÁøQ�{ô	� ��÷�� �YüÁø8ý�ôW÷�
jô	�1ü��!�Jù�þ8ôD��÷��#&��@÷Cü������  ü�����ôp9~ÿ�ø��jÿ@ý%üÁù@ô �sù�þ{üÁùJù�þ8ô� 
� Yü�� �C÷���ÿ�ù�þ � �Iÿ 
jô �ÖþCÿ �Iþ �¦ô	
jô�ø �8ôd�,þ8ô�ø~ý%÷��Q�yü �¦ô��~ùª÷,ù�þ8ô��¦ô 
jô�ø �8ô � �jô�ø8ô	��üÁù@ô��1� �~÷Iù�þ8ô	�Öü�� �C÷���ÿ�ù�þ � �^ú
ÿ�øYü��!�Pù�þ��¦ô�ô � ����ù@ô � �^úZ��÷��Úô%ü�ý�þF÷��pù�þ8ô�ý ����ùª÷��Yô	�[�jÿ ��ù ��ÿC���Cù�ÿª÷Iø����i4�÷���ô	
Iô	��úCù�þ8ôp�Cô�øCÿªü�����üÁù@ô,ÿ �$ü�� �
÷Yü	�Y÷Iø��
ù�þ8ô7þCÿ �Iþ8ô ��ù>��÷���ù�þ8ôsþCÿ �Iþ�� �~ý%÷Iø���ù ��üÁÿ�ø8ô��.üÁø�� �Y÷��Cô	��üÁù@ô�� �Wý%÷Iø���ù ��üÁÿ�ø8ô�� � ����ù@ô � ���  þCÿ �Öý%üÁø��{ôvüÁù�ù ��ÿC���Cù@ô��~ùª÷
ù�þ8ôD�|ü�ý�ùJù�þ{üÁùJù�þ8ô � 
� lü�� �C÷���ÿ�ù�þ � ��ô%ü ��ø���ý ����ùª÷��¡ô	�i�{ô�þ{ü�
jÿª÷��[� �¡ô����{ô	��ÿ �¡ô�øCù�ÿ�ø��"�,ÿ�ù�þ)�jÿ����|ô	�¦ô�øCù:� ��ÿ@ý�ô ���
�mø �¦ô �
÷����¦ý�ô¥ý%÷Iø���ù ��üÁÿ�ø8ô�� � ����ù@ô � �^úGÿ���üS�@÷��5� ��ÿ@ý�ôvÿ �pý�þ{ü � �jô��yú��Y÷��¦ô7ý ����ùª÷��¡ô	� �%�,ÿ��!�{ü�ý�ý�ôY�8ù_ù�þ8ôJ� ��ÿ@ý�ôsù�þ{üÁø
ý%üÁøH�{ô¥ü�ý�ý%÷��F÷��8üÁù@ô��Q� �~ù�þ8ô � ����ù@ô �2�  þCÿ �%��ô%ü����rùª÷1�Cô�øCÿªü��J÷�� ��ô	� 
jÿ@ý�ô��


  �jô�ø8ô	��üÁù@ô � �¦ô	
jô�ø �8ô �'ý%÷��Q�yü ��ü�����ôFùª÷�ù�þ{üÁù1÷�� � 
� àÿ�ø\ù�þ8ô �Y÷��Cô	��üÁù@ô�� �àý%÷Iø���ù ��üÁÿ�ø8ô�� � ����ù@ô �6�
 þ8ô �¦ô%ü �
÷Iø ��÷��sù�þCÿ �,ÿ �¥ù�þ{üÁù1üÁù �F÷��Cô	��üÁù@ô � ����ù@ô � �@÷Cü����^ú �
ü	�iü ��÷��Cø��\^>� M�ùª÷ ^>��]{ú�ù�þ8ôB� ��ÿ@ý�ôFý�þ{ü � �jô��2� �

�Y]



ù�þ8ô 
 +ü�� �C÷���ÿ�ù�þ � ÿ �,ÿ�øiù�þ8ô ��üÁø��jô =�^uùª÷ L'LW�  þCÿ �X� ��ÿ@ý�ô�ô��Ëÿ �.ÿ�ø{üÁù@ô � �F÷ ��ù�÷��vù�þ8ô �¦ô�K��8ô ��ù �H��÷�� 	�$��!� �
� ��÷����8ý�ù �[�,þCÿ���ô,ü�ý�ý%÷��Y÷��8üÁù�ÿ�ø��Óý ����ùª÷��Yô	� �[��÷��2ù�þ8ô 	���ôY� �süÁø�� 	YR7ô�ý�ô�øCù �N� ��÷����8ý�ù �^ú �Y÷ ��ù>÷��<��þ{÷�� þ{ü 
jô
ü¡þCÿ �Iþ8ô	� 
Iü�� �{üÁù�ÿª÷Iø#ù�þ{üÁøeù�þ8ô"� ��ÿ@ý�ô�ý�þ{ü � �jô��>�  þ8ô 
  ü�� �C÷���ÿ�ù�þ � ù�þ8ô	�¦ô���÷��¦ôlô%ü ��ø��'þCÿ �Iþ �¦ô 
jô�ø �8ô��  þ8ô� 
�  ü�� �C÷���ÿ�ù�þ � þ{ü �Wü¡ý%÷��Q�yü ��ü�����ô6�{ô	� ��÷�� �YüÁø8ý�ô �{ô�ý%ü	����ôlÿ�ùJ��ô%ü ��ø��Wù�þ8ôFý ����ùª÷��Yô	� 
Iü�� �{üÁù�ÿª÷Iø����  þ8ô
�¦ô����8ý�ù�ÿª÷Iø¡ÿ�ø �¦ô	
jô�ø �8ôD�,þ8ô�øÓý%÷��Q�yü �¦ô��Óùª÷ 
 Fÿ �h� ��÷��yü���� �)�{ô�ý%ü	����ô'÷��2ù�þ8ô,ô����{ô	��ÿ �¡ô�øCù �[�{ô	� ��÷�� �¡ô��)�,ÿ�ù�þ
ô�ÿ�ù�þ8ô	�rùª÷C÷.þCÿ �IþF÷��Úùª÷C÷G�@÷�� � ��ÿ@ý�ô ���  þ8ô��mø 
 \ü�� �C÷���ÿ�ù�þ � �8÷jô ��ø{÷Iù �CüÁÿ�ø � �8ý�þG� �F÷����|ô	��ÿ�ø��)�jÿ ��ý%÷��CøCù �7ùª÷
�¦ô�K��8ô ��ù �vù�þ{üÁù`ü � ��ÿ 
jôH�,þ8ô�øYù�þ8ô	�¦ô~ÿ �süÁø�ü�� �¦ô%ü����a�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù3�  þ8ô��¦ô%ü �
÷Iø ��÷��1ù�þCÿ �7ÿ ��ù�þ{üÁù2ù�þ8ô �¦ô � ���Ëù
� �¦ô ��ô�øCù@ô��'ÿ �2ù�þ8ô �¡ô%üÁø'÷�
jô	�<�jÿ����|ô	�¦ô�øCùW�jÿ ��ý%÷��CøCù �r÷����|ô	�¦ô���ùª÷,ý ����ùª÷��¡ô	� ���  þCÿ ��ÿ�ø��jÿ@ý%üÁù@ô �Úù�þ{üÁù8ÿ��Pù�þ8ô 	���ÿ �IþCù �
�jÿ ��ý%÷��CøCù$ÿ �6ø{÷Iùi&Cø{÷��,ø_úpù�þ8ô�ø\ù�þ8ô"�mø 
 +ü�� �C÷���ÿ�ù�þ � �Fü	�lø{÷Iùh�{ô ����ô�� ���E�a�møe÷Iù�þ8ô	����ÿ � ���@üÁù�ÿª÷Iø��'ù�þ{üÁù[��ô
�{ô	� ��÷�� �¡ô��yú���ôD��÷��Cø��Fù�þ{üÁù�ù�þ8ô1�jÿ ��ý%÷��CøCù2ù�þ{üÁù �Cÿ@ô��!���7ù�þ8ô�þCÿ �Iþ8ô ��ù �¦ô 
jô�ø �8ô 
Iü ��ÿ@ô �S�{ô�ù���ô�ô�ø ��^��Íùª÷)9�^��
üÁø��B�CôY�{ô�ø�����÷Iø~ù�þ8ôg��÷��#&��@÷Cü��>�

�møiý%ü ��ôF÷��sù�þ8ôaU��jô�� � ��ÿ@ý�ÿ�ø��eü�� �C÷���ÿ�ù�þ � �^úÖù�þ8ô �¦ô � ���Ëù%� �¦ô ��ô�øCù@ô��eÿ �,ù�þ8ô �¡ô%üÁøe÷�
Iô	����ô 
jô	��ü��SU��jô��
� ��ÿ@ý�ô ���  þCÿ �,ÿ ��ùª÷uÿ��!� ����ù ��üÁù@ô�ù�þ8ô�ü�
jô	��ü �jô�ý%ü ��ô"�{ô�þ{ü�
jÿª÷��p��þ8ô�ø ��ô)�8÷\ø{÷IùJ&Cø{÷�� üÁø��Cù�þCÿ�ø��àü��y÷��Cù�ù�þ8ô
ý ����ùª÷��¡ô	�J�y÷�� ���@üÁù�ÿª÷Iø��6û �Cù�ù�þ8ô	�¦ôB�8÷YôY�jÿ ��ù	U��jô��Q� ��ÿ@ý�ô �d�,þCÿ@ý�þ �Cÿ@ô��!� 
jô	� �YþCÿ �Iþ �¦ô	
Iô�ø �8ô��Nb�÷��Úÿ�ø���ùªüÁø8ý�ôDú
ÿ�øi÷Iø8ô ��ÿ � ���@üÁù�ÿª÷Iø_úrüGU��jô�� � ��ÿ@ý�ô�÷��dL�^ - ����ÿ�ø��lù�þ8ô �Db !ü�� �C÷���ÿ�ù�þ �"0¦ú`ÿ�øiü � ����ù@ô � ��ÿ�ù�þ ��^'^uý�þ{üÁøCø8ô�� �
üÁø��àüFý%÷Iø���ùªüÁøCù �¦ô�K��8ô ��ùvü � ��ÿ 
Iü�� ��üÁù@ô �jô�ø8ô	��üÁù@ô �.ü �¦ô	
jô�ø �8ôl÷�� �YL ��^'^'^ �,þ8ô�øàý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø��¡ü �¦ô
����üY�,ø � ��÷�� ù�þ8ô �CøCÿ���÷�� � �jÿ ��ù ��ÿC���Cù�ÿª÷Iø��  þ8ô � 
� àü�� �C÷���ÿ�ù�þ � ��ü �¥ü�����ô~ùª÷ �jô�ø8ô	��üÁù@ôY÷Iø�� � � ��O'O�^'^6��÷��
ù�þ{üÁù ��ÿ � ���@üÁù�ÿª÷Iø��i4�÷���ô	
Iô	��ú{ù�þ8ô �
ü	�¡ôpU��jô��B� ��ÿ@ý�ôDú��jô�ø8ô	��üÁù@ô �vü�� �
÷�� �Cù@ô�� ��ø{÷ �¦ô	
jô�ø �8ôB- �¦ô	
jô�ø �8ô�ÿ �SA�ô	��÷��y0
�,þ8ô�ø�ù�þ8ôÓý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø��X��ô	�¦ôQ����üY�,ø � ��÷�� ù�þ8ô��ÖÿC���J�jÿ ��ù ��ÿC���Cù�ÿª÷Iø��H�mø�ù�þ8ô.ü�� ��ô�ø8ý�ô¡÷���üÁø��a� ��ÿª÷��
&Cø{÷��D��ô�� �jô¥ü��y÷��Cù_ý ����ùª÷��¡ô	� 
Iü�� �{üÁù�ÿª÷Iø��^úCý�þ{÷C÷ ��ÿ�ø��~üNU��jô��X� ��ÿ@ý�ôsý%üÁø�ù�þ8ô	�¦ô���÷��¦ôd�{ô�
jô	� �H�jÿ���U>ý ���Ëù3���!ü �#&Cô�ù
� ��� 
jô	���7ý%üÁø)�y÷ � ��ÿC��� �"�{ô ����ô��.ùª÷ �jô�ù2ü ��÷����IþFÿ��Cô%üD��þ{üÁù:� ��ÿ@ý�ô�ùª÷¡ý�þ{ü � �jô�� 
 �8ý�þ � ��� 
Iô	���sý%üÁøFü�� �
÷.þ8ô��f�
ù�þ8ô � 
� �ü�� �C÷���ÿ�ù�þ ��ÿ�øB�Ëÿ �.ÿ�ù�ÿ�ø��~ù�þ8ô ��üÁø��jô6÷��<� ��ÿ@ý�ô �1÷�
jô	�	��þCÿ@ý�þ~ÿ�ùPô����{ô	��ÿ �¡ô�øCù �rùª÷H��ô%ü ��øWù�þ8ô¥ý ����ùª÷��Yô	�
�{ô�þ{ü 
jÿª÷��#�

j��F÷Iø��sù�þ8ô(U:�Iô��N� ��ÿ@ý�ÿ�ø���ü�� �C÷���ÿ�ù�þ � �^ú���ôÚø{÷Iù�ÿ@ý�ô�� �
÷��Yô$ÿ�øCù@ô	�¦ô ��ù�ÿ�ø��X�{ô�þ{ü 
jÿª÷���ù�þ{üÁùCÿ��!� ����ù ��üÁù@ô �pþ{÷��
�jÿ����|ô	�¦ô�øCù>� ��ÿ@ý�ÿ�ø��Wÿ�øWüvý%÷IøCù@ô�øCù:�Cô��Ëÿ 
Iô	� � � ����ù@ô �æÿ �rü �1÷��'�y÷ ��ô��Wùª÷{ú �
ü	�Dú�� ��ÿ@ý�ÿ�ø��ÓüÁùJü �N+�� �¦ô�øCùªü��E��b�÷��pù�þ8ô
ý%÷Iø���ùªüÁøCù_�jÿ ��ù ��ÿC���Cù�ÿª÷Iø_ú{ù�þ8ôvý ����ùª÷��Yô	� 
Iü�� �{üÁù�ÿª÷Iø��sü �¦ôX;�^yú�?�^~üÁø��)O�^ �¦ô � �{ô�ý�ù�ÿ 
jô�� �)��÷��Öô%ü�ý�þH� ��÷����8ý�ù�ý��@ü � ���
b�÷��2ü �d+�� �¦ô�øCùªü�����ô	� 
jÿ@ý�ôd��ÿ�ù�þ�ù�þ��¦ô�ô �F÷�
jÿ@ô �h�,ÿ�ù�þ�ù�þ8ô �
ü	�¡ôsý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø��^újý�þ{ü � �Iÿ�ø��B;�^yú�?�^~üÁø��
O�^ �¦ô � �{ô�ý�ù�ÿ 
jô�� �G-  
Wb .ü�� �C÷���ÿ�ù�þ �"0<��÷����!� �jô�ø8ô	��üÁù@ôvþCÿ �Iþ��¦ô	
Iô�ø �8ô��W4�÷���ô 
jô	�|ú%ÿ�ø'üi�yüÁù@ý�þCÿ�ø�� � ����ù@ô � �,ÿ�ù�þ
��^'^¡ý�þ{üÁøCø8ô�� �^ú>üÁø��YüÁøYü � ��ÿ 
Iü�����üÁù@ô'÷��hM>��? �¦ô�K��8ô ��ù �S�{ô	� �.ÿ�ø �Cù@ôDúyý�þ{ü � �Iÿ�ø��Fü�U:�Iô��Q� ��ÿ@ý�ô'÷��[O�^ �jô�ø8ô	��üÁù@ô �
ü ��÷��Cø��B9�M'^'^'^'^�ÿ�ø �¦ô	
jô�ø �8ôd��þCÿ���ô�ù�þ8ô� 
>b .ü�� �C÷���ÿ�ù�þ �æ÷Iø�� � �jô�ø8ô	��üÁù@ô � ��O�^'^'^'^>�  þ8ô �¦ô%ü �
÷Iøp�{ô�þCÿ�ø��'ù�þCÿ �
ÿ �Öù�þ{üÁù_ù�þ8ô �Db �ü�� �C÷���ÿ�ù�þ ��ÿ �rü��!�@÷jý%üÁù�ÿ�ø��.ý�þ{üÁøCø8ô�� �$÷Iø�� �Óùª÷�ù�þ{÷ ��ô��,þ{÷ 
Iü�� �8ô6ÿ�ù �Y÷ ��ù3�
=9& � 8 �1G�;�&@ï�%��>ó_�mø,ù�þ8ô ��ô�ý%÷Iø�� ��ô�ù{÷�� ��ÿ � ���@üÁù�ÿª÷Iø��^ú���ô 
jü ��ÿ@ô���ù�þ8ô�ý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷IøB������ÿ�ø��g�{ô%üY&�þ{÷���� ���
b�÷���ù�þ8ô��¦ô � ���Ëù �	� �¦ô ��ô�øCù@ô��~ÿ�ø'ù�þCÿ �c�yü��{ô	�|ú8ü��!�8ù�þ8ôsý ����ùª÷��Yô	� 
jü�� �{üÁù�ÿª÷Iø��[��ô	�¦ô7ÿ�ø8ý	�¦ô%ü ��ô��1� �Q;�^p������ÿ�ø��D�{ô%üY&

9�^



���������	��
�
�����
����� ����� �	����� ��� ������� ���� ��

����!#"�$�%�& ';:<,�,=+4,�. /�KH1 ';:<,83�+4,�. /0KH1 'G:L,�/�+4,�. /�*H1 ';:<,�>=+4,�. ,0>�1 'G:L,�5�+4,�. ,0> 1 ';:�/�5=+4,�. >=/71
?@!BA=$0C#DE% ';:�/�,=+4,�. /�*H1 ';:�/�K�+4,�. /�521 'G:4/�/�+4,�. >=/71 ';:E>=/8+4,�. ,�(�1 'G:4/0*�+4,�. ,�(71 ';:�/�3=+4,�. /0521
I�!JA�" 'M*8/8+-,�. 68521 'M58,�+4,�. 6�521 'M*0,�+4,�. 60> 1 '	5�/�+4,�. ,8621 '�59:4+4,�. ,�621 ';:<,8*�+4,�. /0,21

N $��=OQPRD<�8P ';:�/->�+4,�. /�(�1 ';:LK�6�+4,�. /�321 'G:4/�6=+4,�. >�*H1 ';:E>�6�+4,�.#:�:F1 'G:L68*�+4,�.�:�:T1 ';:L*03=+4,�. /�*H1

S��������	��
�
�����
����� ����� �	����� ��� ������� ���� ��

����!#"�$�%�& ';:L*8/�+4,�. 68,21 ';:4(�6�+4,�.�:4(�1 'G:L58*�+4,�. 68,21 '	6�686�+4,�. ,M:F1 '�686�/8+4,�. ,M:T1 '	60>83=+4,�. 68,21
?@!BA=$0C#DE% '	6�,�5=+4,�. 68,21 '	6�685�+4,�.�:4(�1 '�6�/�/�+4,�. 6�>�1 '	68*�,�+4,�. ,�621 '�6�>85�+4,�. ,�6�1 '	68K�*�+4,�.�:�*H1
I�!JA�" ';:<,�5=+4,�.�:�KH1 ';:<68,�+4,�.�:<621 'G:L,M:U+4,�.�:L621 ';:L*�3�+4,�. ,M:F1 'G:�K�(�+4,�. ,M:T1 ';:<5M:U+4,�.�:�*H1

N $��=OQPRD<�8P '	6M:E>�+4,�. 69:F1 '	68KM:4+4,�.�:<321 '�6�/�,=+4,�. 6=(�1 '	6�(0K�+4,�. ,�621 '�6�>85�+4,�. ,�6�1 '	6�(0/�+4,�. 68,21

�������H���	��
�
�����
����� ����� �	����� ��� ������� ���� ��

����!#"�$�%�& '	6�/�5=+4,�. ,8,21 '	68K�/8+4,�. ,�,21 '�685�/�+4,�. ,8,21 ';:<3�*�+4,�. ,�,21 'G:L38*�+4,�. ,�,�1 '9/0K�K�+4,�. ,8,21
?@!BA=$0C#DE% '	6�(0/�+4,�. ,8,21 '9/�,�/8+4,�. ,�,21 'M/05�,=+4,�. ,8,21 ';:<3�K�+4,�. ,�,21 'G:L38K�+4,�. ,�,�1 '9/0K�>�+4,�. ,8,21
I�!JA�" ';:LK�>�+4,�. ,8,21 ';:LK�3�+4,�. ,�,21 'G:�K	:U+4,�. ,8,21 ';:<3�>=+4,�. ,�,21 'G:L30>=+4,�. ,�,�1 '	68K8/�+4,�. ,8,21

N $��=OQPRD<�8P '	6�30>�+4,�. ,8,21 '9/�6=(�+4,�. ,�,21 'M/03�/�+4,�. ,8,21 ';:<3�/8+4,�. ,�,21 'G:L3�/8+4,�. ,�,�1 '�>�/8(8+4,�. ,8,21

���	��#����� 
=
 �>��#��,�-
$�!� �9V W4� � � X �/� %��.����� Z ���.��
 ��# � �,�-� [;� %.��� � #$#;] ��� ��#$� �� ��];
$�-+ %	� �/
��	��#�
) � � ��� � ��� ���.+ �,%�
���

þ{÷���� ���  ü�����ôd;N� �¦ô ��ô�øCù �Öù�þ8ô �¦ô � ���Ëù ���Zj ��ÿ�ø�ù�þ8ô7ý%ü ��ô¥÷��Pù�þ8ôNU � ��ù ��ô�ùy÷�� ��ÿ � ���@üÁù�ÿª÷Iø��^ú���ô7÷�� ��ô	� 
jô��'ù�þ{üÁù8ù�þ8ô
�{ô	� ��÷�� �YüÁø8ý�ôWù �¦ô�ø����d�jÿ��Yø{÷Iù 
jü � �a��ÿ�ù�þ"��÷��#&��@÷Cü��>� I ô�ù�þ8ô	�¦ô���÷��¦ô1� �¦ô ��ô�øCùÚ÷Iø�� �Fù�þ8ô �Yô%üÁø)�{ô	� ��÷�� �YüÁø8ý�ô
÷�
jô	�pü��!����÷��#&��@÷Cü������  þ8ô � 
� Yü�� �C÷���ÿ�ù�þ �æý%÷Iø���ÿ ��ù@ô�øCù�� � �jô�ø8ô	��üÁù@ô �ÚþCÿ �Iþ �¦ô 
jô�ø �8ô �Úÿ�ø'ý%÷��G�yü ��ÿ �
÷Iø~ùª÷�ù�þ8ô
÷Iù�þ8ô	�Öü�� �C÷���ÿ�ù�þ � �1ü�ý	��÷ � �rü��!�yý ����ùª÷��¡ô	�h�jÿ ��ù ��ÿC���Cù�ÿª÷Iø��7üÁø����¦ô �
÷����¦ý�ô6ý%÷Iø���ù ��üÁÿ�øCù �^ú �YüÁÿ�ø�� �p�{ô�ý%ü	����ô¥ÿ�ùW��ô%ü ��ø��
ù�þ8ô�ý ����ùª÷��¡ô	�1�{ô�þ{ü�
jÿª÷��1� �#ôY���{ô	��ÿ �Yô�øCù�ÿ�ø�� �,ÿ�ù�þ*�jÿ����|ô	�¦ô�øCù(� ��ÿ@ý�ô ��� j�ø��\�{ô�ý%ü	����ô\÷��,ô����{ô	��ÿ �¡ô�øCùªüÁù�ÿª÷Iø
�,ÿ�ù�þa�jÿ��/�|ô	�¦ô�øCùc� ��ÿ@ý�ô �^ú>ÿ�ù�þ{ü �7ü�þCÿ �Iþ8ô	� ��ô	� 
jÿ@ý�ôH�Cô�øCÿªü�� ��üÁù@ô��Jjp�!�>ù�þ8ô �¦ô � ���Ëù �¥ü��'�{ô%ü ��ý%÷Iø���ÿ ��ù@ô�øCù�� � ��ÿ �¡ÿ��@ü �
ùª÷Wù�þ8ô��¦ô � ���Ëù �7ÿ�øÓù�þ8ôpU � ��ù ��ô�ù�÷�� ��ÿ � ���@üÁù�ÿª÷Iø����hjp�!� �¦ô	
Iô�ø �8ô �sü �¦ô,þCÿ �Iþ8ô	�rù�þ{üÁø¡ÿ�ø.ù�þ8ôDU � ��ù ��ô�ù>�{ô�ý%ü	����ô'ù�þ8ô
ý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø���ü �¦ô¥þCÿ �Iþ8ô	�%������ÿ�ø��~ù�þ8ôd�{ô%üY&~þ{÷���� ���

j�ø¡ÿ�øCù@ô	�¦ô ��ù�ÿ�ø�� �¦ô � ���Ëù�ÿ�øQ�y÷Iù�þ 
_ÿ � ���@üÁù�ÿª÷Iø �6üÁø��¡ÿ�ø 
_ÿ � ���@üÁù�ÿª÷Iø 9Wÿ �1ù�þ{üÁù2ù�þ8ô 
 iüÁø��"�mø 
 iü�� �C÷8õ
��ÿ�ù�þ � ��þ{ü�
jô��¡ÿ�øCÿ �Yü�� ��ô	� 
jÿ@ý�ôH�Cô�øCÿªü�� ��üÁù@ô��  þ8ô �¦ô%ü �
÷Iø ��÷��rù�þCÿ �$ÿ �$ù�þ{üÁù<�,þ8ô�ø �¦ô�K��8ô ��ùÖü � ��ÿ 
Iü�� ��ÿ�ø8ý	�¦ô%ü ��ôDú

 �üÁø��p�mø 
 Yÿ�ø8ý	�¦ô%ü ��ôg� ��ÿ@ý�ô �`ùª÷ � �8ý�þWüÁøWô��jù@ô�øCùyù�þ{üÁù_ÿ�ùyô��Cý�ô�ô����Öù�þ8ô 
jü�� �{üÁù�ÿª÷Iø��$÷�� �Y÷ ��ù_ý ����ùª÷��¡ô	� ���  þCÿ �
�¦ô����8ý�ô �$ù�þ8ô6ø � �G�{ô	�$÷��`ý ����ùª÷��¡ô	� �sü�ý�ý�ôY�8ù�ÿ�ø��Óù�þ8ô ��ô	� 
jÿ@ý�ô~üÁø��Wù�þ8ô	�¦ôY� � �¦ô����8ý�ô �$ù�þ8ô ��ô	� 
jÿ@ý�ôD�Cô�øCÿªü�����üÁù@ô��

9 �



$6ø8ý�ô¡ù�þ8ô � ����ù@ô � �¦ô�ù ����ø���ùª÷ �{ô�ÿ�ø��8�Ëÿ �IþCù�� �*�@÷Cü��Cô��yú`ù�þ8ôG� ��ÿ@ý�ô¡ÿ � �¦ô����8ý�ô��yúÖù�þ8ô	�¦ôY� �eô�ø8ý%÷�����ü �Iÿ�ø�� �Y÷��¦ô
ý ����ùª÷��¡ô	� �vùª÷�ü�ý�ý�ôY�8ù`ù�þ8ôp� ��ÿ@ý�ô��g�møFù�þ8ôWý%ü ��ôW÷��rù�þ8ôWös÷Iø���ùªüÁøCùh�jÿ ��ù ��ÿC���Cù�ÿª÷Iøi÷��$ý ����ùª÷��¡ô	� 
jü�� �{üÁù�ÿª÷Iø��,üÁø��
� ����ù@ô � �,ÿ�ù�þ ��^'^Fý�þ{üÁøCø8ô�� �^ú_��ô�÷�� ��ô	� 
jô~ù�þ{üÁù�ù�þ8ôH�Cô�øCÿªü�� ��üÁù@ô�ÿ � � ��� ��ùªüÁøCù�ÿªü��!� �uþCÿ �Iþ8ô	�#�  þCÿ �$ÿ �S�{ô�ý%ü	����ôDú
üÁù_þCÿ �IþB�@÷Cü��yújù�þ8ô(� ��ÿ@ý�ô¥ÿ � 
jô	� �~þCÿ �Iþ.üÁø��W÷Iø�� �Wù�þ8ô¥ý ����ùª÷��Yô	� �[��÷�� 	���ôY� �(� ��÷����8ý�ù �1ý%üÁø.ü�ý�ý�ôY�8ù_ù�þ8ôd� ��ÿ@ý�ô��

_ÿ�ø8ý�ô6ÿ�ø.ü6ös÷Iø���ùªüÁøCù_�jÿ ��ù ��ÿC���Cù�ÿª÷Iø�ü��!�>ý ����ùª÷��¡ô	� �1þ{ü 
Iô6ù�þ8ô �
ü	�Yô 
Iü�� �{üÁù�ÿª÷Iø_úyô�ÿ�ù�þ8ô	�1ü��!�>ý ����ùª÷��Yô	� �$ý%üÁø¡ü�ýGõ
ý�ôY�8ù>ù�þ8ô6þCÿ �IþQ� ��ÿ@ý�ôDúy÷��`ø{÷Iø8ô�ý%üÁø��  þCÿ �1ý%ü	����ô ��üÁø¡÷ ��ý�ÿ��!�@üÁù�ÿ�ø��G�{ô�þ{ü 
jÿª÷��[�,þ8ô	�¦ô �YüÁø��Óý ����ùª÷��¡ô	� �sü�ý�ý�ôY�8ù
ù�þ8ôQ� ��ÿ@ý�ôFüÁùÚù�þ8ô �
ü	�¡ôÓù�ÿ �¡ô -müÁø�� �jô�ù �¦ô���ô�ý�ù@ô��2� �uù�þ8ô � ����ù@ô �"0s÷��¥ø{÷Iø8ôYü�ý�ý�ôY�8ù=ú`ù�þ8ô	�¦ôY� �\�@÷���ô	��ÿ�ø��uù�þ8ô
� ��ÿ@ý�ôDú���þCÿ@ý�þÓü �CüÁÿ�øÓý%ü	����ô � �YüÁø��Wùª÷~ü�ý�ý�ôY�8ù�üÁø�� �
÷W÷Iø��

I ôS�{ô	� ��÷�� �Yô��.÷Iù�þ8ô	� ��ÿ � ���@üÁù�ÿª÷Iø��J�,þ8ô	�¦ôg��ô 
jü ��ÿ@ô��~ù�þ8ôd� �¦ô�K��8ô�ø8ý	�)��ÿ�ù�þH�,þCÿ@ý�þ~ù�þ8ô¥ý ����ùª÷��¡ô	�	�{ôGõ
þ{ü 
jÿª÷��rý�þ{üÁø��jô��>� I ô,÷�� ��ô	� 
Iô��.ù�þ{üÁù>ù�þ8ôN�{ô	� ��÷�� �FüÁø8ý�ô'÷��`ü��!�Pù�þ8ô,ü�� �C÷���ÿ�ù�þ � �S�Cô�ý%ü	���J��þ8ô�ø~ù�þ8ô,ý ����ùª÷��Yô	�

jü�� �{üÁù�ÿª÷Iø��¥ý�þ{üÁø��jô ��ü��8ÿ��'� ���S4�÷���ô	
Iô	��úyù�þ8ô �¦ô��@üÁù�ÿ 
jôp�{ô	� ��÷�� �FüÁø8ý�ôW÷��rô%ü�ý�þ�÷��Úù�þ8ô~ü�� �C÷���ÿ�ù�þ � �N��ü �(�|üÁÿ � � �
ý%÷Iø���ÿ ��ù@ô�øCù>�,ÿ�ù�þ6ù�þ8ô$ù �¦ô�ø����Ö÷�� ��ô	� 
jô��,ÿ�ø  ü�����ô(96üÁø��  ü�����ôS;Z� I ô1ù�þ8ô	�¦ô���÷��¦ôN�8÷¥ø{÷Iù�� �¦ô ��ô�øCùyù�þ{÷ ��ô �¦ô � ���Ëù ���

����� �������
	������	��������
��� ������	������
�

I ô'÷�� ��ô	� 
jô���ÿ�øYù�þ8ô ��ÿ � ���@üÁù�ÿª÷Iø �¦ô � ���Ëù �sù�þ{üÁùpù�þ8ô � 
� iü�� �C÷���ÿ�ù�þ � �jô�ø8ô	��üÁù@ô �vþCÿ �Iþ �¦ô	
jô�ø �8ôDúW���Cù
þ{ü �7üÁøFô��Cý�ôY�8ù�ÿª÷Iø{ü��!� ��þCÿ �Iþ ��ô	� 
jÿ@ý�ôB�Cô�øCÿªü�� ��üÁù@ô��[$6ø.ù�þ8ô'÷Iù�þ8ô	�$þ{üÁø��yúyù�þ8ô 
 \ü�� �C÷���ÿ�ù�þ � ���¦ô%üÁù�� � �¦ô����8ý�ô �
ù�þ8ô ��ô	� 
jÿ@ý�ôa�Cô�øCÿªü�� ��üÁù@ô��Qj�ø�ÿ�øCù@ô	�¦ô ��ù�ÿ�ø��2�y÷ � ��ÿC�8ÿ��Ëÿ�ù �*��÷����!� �{ôÓùª÷lý%÷��Q�8ÿ�ø8ô¡ù�þ8ôQ�{ô ��ù%�|ô%üÁù ���¦ô ��÷��7ù�þ8ô ��ô
ù���÷iü�� �C÷���ÿ�ù�þ � ���  ÷�ù�þCÿ ��ô�ø��yú%��ôQ� ��÷��y÷ ��ô�ù�þ8ô ��÷��!�@÷��,ÿ�ø��W� I þ8ô�øiù�þ8ôFÿ�ø���ùªüÁøCùªüÁø8ô%÷���� � ����ù@ô � �@÷Cü��\ÿ �
�{ô��@÷�� üsù�þ��¦ô ��þ{÷��!�yú�����ô � 
� ��V�3�2ÿ�ø���ùªüÁøCùªüÁø8ô%÷������ ����ù@ô � �@÷Cü��Óô��Cý�ô�ô����1ù�þ8ô6ù�þ��¦ô ��þ{÷��!�YüÁø��~ù�þ8ô	�¦ô,ÿ �Úø{÷Iù�ü
� �¦ô	
jÿª÷������ �"�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù=ú�����ô 
 ����3�`ÿ�ø���ùªüÁøCùªüÁø8ô%÷���� � ����ù@ô � �@÷Cü��.ô��Cý�ô�ô����7ù�þ8ô,ù�þ��¦ô ��þ{÷��!�"���CùJù�þ8ô ��ô�ÿ �
üÁø�ü�� �¦ô%ü����X�yüÁù@ý�þ8ô�� �¦ô�K��8ô ��ù=ú%ù�þ8ô�ø ����ô � 
� ��  þ8ôrÿ��Cô%üi�{ô�þCÿ�ø��6ù�þCÿ ��ÿ ��ù�þ{üÁù=ú�ÿ��_ù�þ8ô	�¦ô1ÿ �2üÁø,ü�� �¦ô%ü����X�yüÁù@ý�þ8ô��
�¦ô�K��8ô ��ù=úyø{÷Óô��jù ��ü �¦ô �
÷����¦ý�ô �sü �¦ô�ý%÷Iø�� � �Yô��yú��
÷.üÁø¡ô����y÷Iø8ô�øCù�ÿªü��!� ��þCÿ �IþG� ��ÿ@ý�ô �Yü	�Óø{÷Iù:�{ô � �Cÿ�ùªü�����ô��  þ8ô
K��8ô ��ù�ÿª÷Iø.ù�þ8ô�ø.ü ��ÿ ��ô �^úIþ{÷�� �8÷H��ôN�Cô�ý�ÿ��Cô6ù�þ8ô¥ù �¦ô ��þ{÷��!�>l I ô6ü � � � �¡ô��B�jÿ��/�|ô	�¦ô�øCù 
jü�� �8ô �i��÷��`ù�þ8ôvù�þ��¦ô ��þ{÷��!�
üÁø�� ��üÁø ��ÿ � ���@üÁù�ÿª÷Iø�� ����ÿ�ø��+ü��!�7ù�þ8ô ��ý�ô�ø{ü ��ÿª÷ ��� I ô2��÷��Cø��!ù�þ{üÁù¥ù�þ{÷����Iþ+ù�þ8ô	�¦ôuÿ � �
÷��¡ô 
jü ��ÿªü��8ÿ��Ëÿ�ù � ÿ�ø
�{ô	� ��÷�� �YüÁø8ý�ôDúÚüWù�þ��¦ô ��þ{÷��!� 
Iü�� �8ô¡ÿ�ølù�þ8ô ��üÁø��jô 7C^>� Myúy^>�yO�@ �jô�ø8ô	��üÁù@ô ��þCÿ �Iþ �¦ô 
jô�ø �8ô �D�,þCÿ���ô �¦ô����8ý�ÿ�ø��uù�þ8ô
��ô	� 
jÿ@ý�ô)�Cô�øCÿªü�� ��üÁù@ô �,÷�
Iô	�vü��!�`ý ����ùª÷��Yô	�(�{ô�þ{ü�
jÿª÷���üÁø�� ��÷��#&��@÷Cü�� � ��÷'U:��ô ���p�mø  ü�����ôB=_ú:��ôp� �¦ô ��ô�øCùrù�þ8ô
�¦ô � ���Ëù �T��÷�� 
_ÿ � ���@üÁù�ÿª÷Iø �rüÁø�� 
_ÿ � ���@üÁù�ÿª÷IøH9{ú	����ÿ�ø��¥ù�þ8ôJ4 ��� ��ÿ���ü�� �C÷���ÿ�ù�þ � ��ÿ�ù�þ¥ù�þ8ô�� ����ù@ô � �@÷Cü��6ù�þ��¦ô ��þ{÷��!�
��ô�ùpùª÷a^>� M�?W� �'÷Iù�ÿ@ý�ô~ù�þ{üÁùpù�þ8ô �¦ô	
jô�ø �8ô.÷��1ù�þ8ô'þ ��� ��ÿ��lü�� �C÷���ÿ�ù�þ ��ú�ù�þ{÷����Iþ ���Ëÿ �IþCù�� �2�@÷���ô	�|úPÿ �vý%÷��Q�yü ��ü�����ô
�,ÿ�ù�þ~ù�þ{üÁù�÷�� � 
� "��÷��Úü��!�_ù�þ��¦ô�ô�� ����ù@ô � ���>jp� �
÷�ø{÷Iù@ôvù�þ{üÁù>ù�þ8ô ��ô	� 
jÿ@ý�ôD�Cô�øCÿªü�� ��üÁù@ô¥ÿ �Úý%÷��Q�yü ��ü�����ô,ùª÷'ù�þ{üÁù
÷�� 
 G��÷��pü��!�Cù�þ��¦ô�ô�� ����ù@ô � ���  þ ���^ú���÷��2ü����Ëÿ �IþCù>�@÷ � �2ÿ�ø �¦ô	
Iô�ø �8ôDúGù�þ8ô���ô	� 
jÿ@ý�ôd�Cô�øCÿªü�� ��üÁù@ô7þ{ü �<�{ô�ô�ø ���¦ô%üÁù�� �
�¦ô����8ý�ô��>�

9'9



������������	��
�
 �
:L,�, N� D<������CRO 6�,8, N� DL������CRO :<,�,8, N� DL������CRO

����!#"Q$-%Q& 'G:L,�5=+4,�. ,�/71 '�68,�,�+4,�. ,M:T1 '�683�3�+4,�. ,�,�1
?@!BA=$0C#DE% 'G:<>8,=+4,�. ,�/71 '�6�>86�+4,�. ,M:T1 'M/	:<,�+4,�. ,�,�1
I !BA�" '	5�6�+4,�. ,�6�1 'G:L6�/8+4,�. ,�,�1 'G:L30>=+4,�. ,�,�1

N $0��OQPRD<�8P 'G:8:LK�+4,�. ,�/71 'G:L38K�+4,�. ,�,�1 'M/	:�/8+4,�. ,�,�1

������������	��
�
 S
:L,�, N� D<������CRO 6�,8, N� DL������CRO :<,�,8, N� DL������CRO

����!#"Q$-%Q& 'G:4/�,=+4,�. ,�>�1 '�6�>86�+4,�. ,M:T1 'M/�K�K�+4,�. ,�,�1
?@!BA=$0C#DE% 'G:�*8/�+4,�. ,�*H1 '�685M:4+4,�. ,M:T1 'M/�K�>=+4,�. ,�,�1
I !BA�" ')(�K�+4,�. ,�/H1 'G:�K8/8+4,�. ,M:T1 '�6�K8/8+4,�. ,�,�1

N $0��OQPRD<�8P 'G:�K06=+4,�.�:L,21 '�6�K�(�+4,�. ,�/H1 '�>=/8(�+4,�. ,�,�1

���	��#� ����W ��� � X!�/� %.������� Z ������
�� #�� �,���\[ � �����"&�!�/
����"#������
$��+ �
� �(�`®��Ö¯���� �J¯��

 þ8ô	�¦ôYü �¦ô.ü~ø � �Q�{ô	�¥÷��7ü�� 
jüÁø8ý�ô��lÿ � � �8ô �6ù�þ{üÁùi��÷����!�a�{ôÓÿ�øCù@ô	�¦ô ��ù�ÿ�ø��lùª÷ ��ù �����uÿ�ø ���¦ô%üÁù@ô	�d�Cô�ùªüÁÿ��Qú
���CùÖþ{ü�
jô¡ø{÷Iù	�{ô�ô�øuùª÷��8ý�þ8ô�� ���y÷Iøuÿ�ølù�þCÿ ����÷��#&��B�mø���ù@ô%ü��yúÚ÷����sÿ�øCù@ô	�¦ô ��ù1þ{ü �d�{ô�ô�øi÷IøiüWý%÷��Q� �¦ô�þ8ô�ø���ÿ 
jô
üÁø��Óù�þ{÷���÷����Iþ ��ù �����F÷��`ù�þ8ô��Y÷��¦ôD� �Cø��8ü	�¡ô�øCùªü���ÿ � � �8ô ���Öûsü ��ô��¡÷Iø.ù�þ8ô ��ôHUPø��jÿ�ø�� �^úZ��ô6ÿ�øCù@ô�ø��¡ùª÷Óô������@÷��¦ô
ü�� 
jüÁø 
jô��Óùª÷��8ÿ@ý �rÿ�ø'ù�þ8ôX� �Cù ���¦ôDú�� �8ý�þ.ü �`ù�þ8ô,÷Iø8ô �$÷��Cù��Ëÿ�ø8ô��H�{ô��@÷��X�

� 8:G �(&1;mí E=ïH' E�=Jì%ð FH&10�ìCó2j �¦ô%ü��Ëÿ ��ù�ÿ@ý�ý%÷IøCù@ô�øCùQõ��Cô��Ëÿ 
jô	� � � ����ù@ô � ��þ{÷����!�eþ{ü 
jô � ���Ëù�ÿC����ôFý��@ü � ��ô �W÷�� ��ô	� 
jÿ@ý�ô��
j � ����ù@ô � �,ÿ�ù�þ � ���Ëù�ÿC����ô���÷ 
lý��@ü � ��ô �¥ý%üÁøa�{ô �Y÷��Cô��!��ô�� ����ÿ�ø���ü ��Cÿ�� �¦ô �
÷����¦ý�ô �F÷��Cô��E� I ÿ�ù�þlü ��ÿ�ø�����ô
��ô	� 
jÿ@ý�ô¡ý��@ü � �^ú2÷Iø8ô¡ý%üÁø2�CôVUPø8ô �¦ô �
÷����¦ý�ôFý%÷Iø���ù ��üÁÿ�øCù �X� � ����ÿ�ø��lù�þ8ôWø{÷Iù�ÿª÷Iøi÷�� � ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø�� I ÿ�ù�þ
� ���Ëù�ÿC����ô ��÷ 
uý��@ü � ��ô �6þ{÷���ô	
jô	�|ú�÷Iø8ôÓý%üÁøCø{÷Iù%�jÿ �¦ô�ý�ù�� �\ü��'��� ��ù�þ8ôWø{÷Iù�ÿª÷Iø\÷���� ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø��  þCÿ �sÿ �
�{ô�ý%ü	����ô7ù�þ8ô �Fü��jÿ � � � ø � �Q�{ô	�2÷�� �¦ô�K��8ô ��ù �`ù�þ{üÁù8ý%üÁø��{ô ��ô	� 
jÿ@ý�ô���� �,ù�þ8ô � ����ù@ô � �CôY�{ô�ø����Ö÷Iø,ù�þ8ô �¦ô��@üÁù�ÿ 
jô
� ��ü�ý�ù�ÿª÷IøÓ÷����¦ô �
÷����¦ý�ô �rü��!�@÷jý%üÁù@ô��'ùª÷�ô%ü�ý�þ ��÷ 
.ý��@ü � �����3�>ù�þCÿ �	� ��ü�ý�ù�ÿª÷IøWÿ �T���Cø{ü	�¡ÿ@ývüÁø��p�CôY�{ô�ø����1÷Iø�ù�þ8ô���üÁù@ô
÷����¦ô�K��8ô ��ù_ü � ��ÿ 
Iü�� �	��÷��>ô%ü�ý�þ'ý��@ü � �^ú�� ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø'ý%üÁøCø{÷Iù'�{ôS�CôVUPø8ô��>��jãþ8ô ����ÿ ��ù�ÿ@ý�ù�þ{üÁù{ý%üÁøg�{ô ����ô��6ÿ �
ù�þ8ô,÷�� ��ô	� 
jô�� �¦ô��@üÁù�ÿ 
jô�� ��ü�ý�ù�ÿª÷IøY÷�� �¦ô�K��8ô ��ù�ü � ��ÿ 
Iü�� �[��÷��Öô%ü�ý�þ ��÷ 
¡ý��@ü � �rùª÷H�CôVUPø8ô¥ù�þ8ô�� ����ù@ô � �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø��
 þCÿ �Öùª÷��8ÿ@ý6ÿ �h�Cô%ü��Ëù:��ÿ�ù�þ'ÿ�ø ���¦ô%üÁù@ô	�%�Cô�ùªüÁÿ��_ÿ�ø.÷���� � ��� ��ô�K��8ô�øCù<��÷��#& 7!9'9�@��

� ïO��>�ì<;�&1;�& Fjì � G8ð��>ì<;|ò�óJ�møÓù�þCÿ �J��÷��#&_ú���ô6þ{ü�
jô�ü � � � �Yô��.ù�þ{üÁù�ù�þ8ô	�¦ô�ÿ �1ø{÷Wý%÷��Q�{ô�ù�ÿ�ù�ÿª÷Iø��  þCÿ �1ý%÷����!�G�{ô
üÁø �Cø��¦ô%ü��Ëÿ ��ù�ÿ@ý¡ü � � � �Q�8ù�ÿª÷Iø��N4�÷���ô	
jô	�|ú_ù�þ8ô	�¦ôÓü �¦ô �YüÁø��"�|ü�ý�ùª÷�� �vù�þ{üÁù � ��� �jô ��ù`ù�þ{üÁù2ù�þ8ô~ôGõ=ý%÷IøCù@ô�øCù �Yü �#&Cô�ù
ÿ �$ø{÷Iù_�{ô	� �|ô�ý�ù�� ��ý%÷��Q�{ô�ù�ÿ�ù�ÿ 
jô��[b�÷��Úÿ�ø���ùªüÁø8ý�ôDú_ù�þ8ô'ý%÷IøCù@ô�øCùc� ��÷�
jÿ��Cô	��ý%÷����!�)�{ô�ù�þ8ô ¹j¶yÈ × �jÿ ��ù ��ÿC���Cùª÷��v÷��Úù�þ8ô

9�;



ý%÷IøCù@ô�øCù3�  þCÿ �Úÿ �Úù�þ8ô¥ý%ü ��ôX�,þ8ô�øÓô�ÿ�ù�þ8ô	�Öù�þ8ô6ý%÷IøCù@ô�øCù�� ��÷�
jÿ��Cô	�1÷��,ø��Öù�þ8ô,ý%÷IøCù@ô�øCù�÷��pþ{ü �rô��Cý�� ����ÿ 
Iôp�Ëÿ@ý�ô�ø���ô
ùª÷a�jÿ ��ù ��ÿC���Cù@ôYù�þ8ôÓý%÷IøCù@ô�øCù3�  þCÿ � �Yü �#&Cô�ùÖÿ �vý���ô%ü � � � �F÷Iø{÷��y÷��Ëÿ ��ù�ÿ@ý�� �'÷Iù�ÿ@ý�ôWþ{÷���ô	
jô	�|úJù�þ{üÁù`ù�þ8ô	�¦ô �Yü	�a�{ô
ÿ�ø��jÿ �¦ô�ý�ù>ý%÷��Q�{ô�ù�ÿ�ù�ÿª÷IøQ� ��÷�� 	 ��ÿ �¡ÿ��@ü � �sý%÷IøCù@ô�øCù�� ��÷�� ÷Iù�þ8ô	�`ý%÷IøCù@ô�øCùW� ��÷�
jÿ��Cô	� ���  þCÿ �h�,ÿ��!�Cþ{ü 
jôvüÁø�ÿ�ø��jÿ �¦ô�ý�ù
ô����|ô�ý�ùs÷Iøàù�þ8ôFý ����ùª÷��Yô	� ��	 
jü�� �{üÁù�ÿª÷Iø!÷��6ù�þ8ô�ý%÷IøCù@ô�øCù3� 
_ÿ�ø8ý�ô�� 
� .��ô%ü ��ø��'ù�þ8ô ��ô 
jü�� �{üÁù�ÿª÷Iø��^ú1ÿ�ø��jÿ �¦ô�ý�ù
ý%÷��Q�{ô�ù�ÿ�ù�ÿª÷Iø)��ÿ��!�{ø{÷Iù ��ÿ �IøCÿPU>ý%üÁøCù�� �.ÿ �G�yü�ý�ù>ù�þ8ô(� ��ÿ@ý�ÿ�ø�� �F÷��Cô��E�

 þ8ô � 
� Óü�� �C÷���ÿ�ù�þ � ý%üÁøD��÷��#&�ô�K��{ü��!� �H��ô��!�jÿ�ø�ü1ý%÷��Q�{ô�ù�ÿ�ù�ÿ 
jô �Yü �#&Cô�ù8ÿ��>��ô �YüY&Cô�ù�þ8ôS��÷��!�@÷���ÿ�ø��
ý�þ{üÁø��jô�� 
 ���'�y÷ ��ôFù�þ{üÁùrù�þ8ôYý%÷IøCù@ô�øCùQõP� ��÷�
jÿ��Cô	� �YüY&Cô �'üB�y÷��Ëÿ@ý	�\�Cô�ý�ÿ ��ÿª÷Iøeùª÷uý�þ{ü � �jôFø{÷Iù �Y÷��¦ô.ù�þ{üÁø � �
÷��,ù�þ8ô6�@÷���ô ��ùS� ��ÿ@ý�ô\ý�þ{ü � �jô��.��÷��'ù�þ{üÁù(� ��÷����8ý�ùN� �!üÁø�� ý%÷��G�{ô�ù�ÿ�ùª÷��#�  þ8ô�ø_ú�÷Iø8ôuý%üÁø � ��ÿ�ù@ô ��ý	��ÿC�8ù �Óùª÷
ü ��ý�ô	��ùªüÁÿ�ø#ù�þ8ô�ý ��� �¦ô�øCùS� ��ÿ@ý�ôlüÁù��
÷��¡ô�÷��¥ù�þ8ôa��ô%ü��jÿ�ø��#ý%÷��Q�{ô�ù�ÿ�ùª÷�� 	 �Q��ôY� ��ÿ�ù@ô ���  þ8ôa�@÷���ô ��ù7ü	�Y÷Iø��iù�þ8ô
� ��ÿ@ý�ô �1�Cô�ù@ô	� �.ÿ�ø8ô��eÿ�øiù�þCÿ �p�|ü ��þCÿª÷Iøàý%üÁø\�{ô ����ô��\ùª÷ ��ô�ù$üÁøàü��'�jÿ�ù�ÿª÷Iø{ü��7ý%÷Iø���ù ��üÁÿ�øCùv÷Iøiù�þ8ôG� ��ÿ@ý�ô ��ÿ�øiù�þ8ô
�¦ô	
Iô�ø �8ô �Yü��jÿ �.ÿ�A%üÁù�ÿª÷Iøp� ��÷�����ô �6� 
 �8ý�þ�ý%÷Iø���ù ��üÁÿ�øCù �r÷Iø�� �~ü����|ô�ý�ù8ù�þ8ôS�8÷��YüÁÿ�ø�ÿ�øp�,þCÿ@ý�þ�ü ����ü��jÿ@ô�øCùZ�Cô ��ý�ô�øCù
�¡ô�ù�þ{÷��B�,ÿ��!� ��ô%ü �¦ý�þG��÷��Öü��
÷�� �Cù�ÿª÷Iø��

�5&@ò 0�ïH8:%:;|òK'mï8ð ��ì<%�&@ì%ñ ��ì �98�ì�ò ;|ò�ó*�mø���ù@ô%ü�� ÷��p�Cô�ø��Cÿ�ø�� �¦ô�K��8ô ��ù �.ù�þ{üÁù¥ý%üÁøCø{÷IùN�{ô ��ô	� 
jô�� �,ÿ�ù�þCÿ�ø!ù�þ8ô
�Yü��jÿ � � � �Cô��@ü	�Dú8ù�þ8ô,ý%÷IøCù@ô�øCù�� ��÷�
jÿ��Cô	�rý%üÁø¡ü��8÷��8ù�üÁø.ü��'� ��÷Cü�ý�þ ��ÿ �.ÿ��@ü �Úùª÷'ù�þ{üÁù>ÿ�ø 
jô ��ù�ÿ �CüÁù@ô��G� � I ÷��!�pô�ù
ü��E�<7 �Y?�@��  þ8ô7ý%÷IøCù@ô�øCùW� ��÷�
jÿ��Cô	�`ý%üÁøW÷��/�|ô	�ÖüS�jÿ ��ý%÷��CøCù:��÷��T�Cô��@ü	�8ô��H�Cô��Ëÿ 
jô	� �W÷���ù�þ8ôS� ��÷����8ý�ù3�  þ8ôS� ��÷�����ô �
÷�� �Yü��jÿ �.ÿ�A�ÿ�ø�� �¦ô 
jô�ø �8ô�ÿ �2ô	
jô�ø�þ{ü � �Cô	��ÿ�ø,ù�þCÿ �pý%ü ��ô���+rü ��ÿª÷����2þ8ô ����ÿ ��ù�ÿ@ý �Öø8ô�ô��,ùª÷d�{ô�ô������@÷��¦ô���ùª÷,÷����|ô	��ù�þ8ô
	���ÿ �IþCù ���jÿ ��ý%÷��CøCù3�  þ8ô6ý ����ùª÷��¡ô	� �Y÷��Cô����,ÿ��!�>ü�� �
÷1�{ô �Y÷��¦ô6ý%÷��Q����ô��H�{ô�ý%ü	����ô�ù�þ8ô6ý ����ùª÷��¡ô	� 	 ��
Iü�� �{üÁù�ÿª÷Iø
ÿ �Öø{÷�� �CôY�{ô�ø��Cô�øCù2÷Iø~ù�þ8ôX�Cô��@ü	�¡üÁø��~ù�þ8ôg�jÿ ��ý%÷��CøCù�÷����|ô	�¦ô��>�

� ��> G�0<;6ïH'���í�%:GO� &10J-rð/&10?&1%:Iiï�% � 8�ò ;|ïO�lì%ð � ì<�AG FH&@ï8ðjó � �Cø{ü	�.ÿ@ýa� ��ÿ@ý�ÿ�ø��#ü�� �C÷���ÿ�ù�þ � �^úS�,þCÿ���ô �jô�øyõ
ô	��üÁù�ÿ�ø�� þCÿ �Iþ �¦ô	
Iô�ø �8ô �Y÷����¦ô����8ý�ÿ�ø�� ��ô	� 
jÿ@ý�ô8�Cô�øCÿªü�� ��üÁù@ô �^ú �Yü	� �YüY&Côlý ����ùª÷��¡ô	� � �Cø8ý%÷��)��÷���ùªü�����ô�� j
� ��� ��ý	��ÿC�8ù�ÿª÷IøyõP� ��ÿ@ý�ÿ�ø�� ��ý�þ8ô �YôDúGÿ��Jý%÷�������ô��1��ÿ�ù�þ'üJ���Cø{ü	�.ÿ@ýS� ��ÿ@ý�ÿ�ø�� ��ý�þ8ô �¡ôDúDý%üÁø��¡ÿ�ù�ÿ �CüÁù@ôsý ����ùª÷��¡ô	�pý%÷Iøyõ
ý�ô	��ø����X�mø�ü � ��� ��ý	��ÿC�8ù�ÿª÷Iø2�yü ��ô�� ��ý�þ8ô �¡ôDú�ý ����ùª÷��¡ô	� �N�yü	�lüD�����C&uü	�F÷��CøCùh��÷�� �YüY&Cÿ�ø���üD� �¦ô��Cô�ù@ô	� �.ÿ�ø8ô��
ø � �Q�{ô	��÷�� �¦ô�K��8ô ��ù �^úr÷��6ü��Ëù@ô	��ø{üÁù@ô�� �Dúh�yü	�àüB�����C&eü	�F÷��CøCù[��÷����Cø��Ëÿ �.ÿ�ù@ô�� �¦ô�K��8ô ��ù �W÷�
jô	�,üGUPøCÿ�ù@ô)�{ô	��ÿª÷��
÷��rù�ÿ �¡ô��S�mùc��÷����!�)�{ô�ÿ�øCù@ô	�¦ô ��ù�ÿ�ø���ùª÷Yü ��ý�ô	��ùªüÁÿ�ø�þ{÷�� � ��� ��ý	��ÿC�8ù�ÿª÷Iø6� ��ÿ@ý�ô �6ü �¦ô1�Cô�ù@ô	� �.ÿ�ø8ô��lüÁø��Yÿ�� � ����ù@ô �
�¦ô �
÷����¦ý�ô�ý%÷Iø���ù ��üÁÿ�øCù �i���@ü	�¡ü���÷���ô¥ÿ�øH�Cô�ù@ô	� �¡ÿ�øCÿ�ø��Wù�þ8ô ��ôg� ��ÿ@ý�ô ���

j�ø{÷Iù�þ8ô	�7ü��'� ��÷Cü�ý�þ�ùª÷.ý%÷IøCù ��÷���ù�þ8ô�ø8ô �CüÁù�ÿ 
Iô�ÿ �Q�yü�ý�ù`÷��h���Cø{ü	�.ÿ@ýp� ��ÿ@ý�ô �s÷IøFý ����ùª÷��¡ô	�i�{ô�þ{ü 
jÿª÷���ÿ �
ùª÷.÷����|ô	�$ü�U��jô��B� ��ÿ@ý�ôD���Cù2ü����Cø{ü	�.ÿ@ýp�jÿ ��ý%÷��CøCù3�ib�÷��Úô��8ü	�Q����ôDú � ���'�y÷ ��ô�ù�þ{üÁù�ù�þ8ô�ý%÷IøCù@ô�øCù<� ��÷�
jÿ��Cô	�(U��jô �
ù�þ8ôH� ��ÿ@ý�ô¡üÁù � ��^>�p�3�$ù�þ8ôQ���Cø{ü	�¡ÿ@ýQ� ��ÿ@ý�ô � ��� �jô ��ù@ô��6� � � 
� eÿ � ��OCúJù�þ8ô�ølù�þ8ôQ�jÿ ��ý%÷��CøCù1÷����|ô	�¦ô��lÿ ����9W�

_ÿ �.ÿ��@ü � � �Dú8ÿ��`ü��mù@ô	�Úù�þ8ô6ø8ô��jù>� ��ÿ@ý�ô �¦ô	
jÿ ��ÿª÷Iø_ú�� 
�  � ��� �jô ��ù �7üN� ��ÿ@ý�ô�÷�� ��MyúCù�þ8ô��jÿ ��ý%÷��CøCù�ÿ �rÿ�ø8ý	�¦ô%ü ��ô��¡ùª÷
�';Z� 
Pÿ�ø8ý�ôvù�þ8ôN� ��ÿ@ý�ô6ÿ � 	�U��jô�� �GúIù�þ8ô6ý ����ùª÷��¡ô	� �[�,ÿ��!����ù�ÿ��!�Z�{ô¥ý%÷��"��÷���ùªü�����ôD�,ÿ�ù�þ~ù�þ8ôg���Cø{ü	�¡ÿ@ýg� ��ÿ@ý�ô ���
� ;K��ì%ðB-rð/&10?&1%AI �/ï8ñ>ì��@ò�ó�
>ô%ü���ô��{õP�8ÿ��\ü	�8ý�ù�ÿª÷Iø��,ý%üÁø �{ôÓü��8ü��8ù@ô��uùª÷"�yüÁù@ý�þ8ô��uý%÷IøCù@ô�øCù%�Cô��Ëÿ 
jô	� � � ����ù@ô � ���
 þ8ôJ�8ÿ����Öý%üÁøD�{ôvý���ô%ü �¦ô��~÷Iø8ý�ôvô 
jô	� �D�yüÁù@ý�þCÿ�ø��'ÿ�øCù@ô	� 
jü��E�#
Pù ��üÁù@ô �Iÿ@ô �`ùª÷�ý�þ{÷C÷ ��ôg�,ÿ�øCøCÿ�ø��D�8ÿ����pÿ�ø'ü �FüÁøCø8ô	�
ù�þ{üÁù��Cÿ@ô��!����þCÿ �Iþ �¦ô 
jô�ø �8ô7ü �_��ô��!�Cü �>ÿ�ø8ý	�¦ô%ü ��ô �`ô���U>ý�ÿ@ô�ø8ý	��÷����¦ô �
÷����¦ý�ô �Cù�ÿ��Ëÿ�A%üÁù�ÿª÷Iø�ÿ ��üÁø6ÿ�øCù@ô	�¦ô ��ù�ÿ�ø���ü 
jô�ø �8ô

9�=



÷�� �¦ô ��ô%ü �¦ý�þ���� ô�ý�þ{üÁøCÿ � � �,ùª÷"� �¦ô 
jô�øCùrý%÷��!� ����ÿª÷Iøàü�� �
÷�ø8ô�ô���ùª÷"�{ô ��ù ���jÿ@ô��>�Óös÷��!� ����ÿª÷Iø2� �¦ô 
jô�øCù�ÿª÷Iøàü�� �
÷
ø8ô�ô����rùª÷D�{ô ��ù ���jÿ@ô��Wÿ�øWù�þ8ô¥ý%÷IøCù@ô��jù�÷��c��ô%ü ��øCÿ�ø��Óü�� �C÷���ÿ�ù�þ � �J�Ëÿ!&Cô � 
� ��

� �T� � �+°J¯��

I ôsô��8ü	�.ÿ�ø8ô��'ù�þ8ôN� ��÷�����ô �æ÷��:� ��ÿ@ý�ÿ�ø��'ÿ�øWü�ý%÷IøCù@ô�øCù��Cô��Ëÿ 
jô	� � � ����ù@ô �çÿ �Q�{ô �Yô�øCù�ÿ�ø��1�yüÁù@ý�þCÿ�ø��W� I ô
ø{÷Iù@ô���ù�þ{üÁù�� ��ÿ@ý�ÿ�ø���� ����ù{ý%÷Iø���ÿ��Cô	�pý ����ùª÷��Yô	� ��	�
jü�� �{üÁù�ÿª÷Iø��1ü �T��ô��!�{ü � �¦ô �
÷����¦ý�ô¥ý%÷Iø���ù ��üÁÿ�øCù ��� I ô7÷�� ��ô	� 
Iô��
ù�þ{üÁùCÿ�ø,ù�þ8ô7ü�� ��ô�ø8ý�ôv÷��JüÁø����¦ô �
÷����¦ý�ôsý%÷Iø���ù ��üÁÿ�øCù �^ú8üJU��jô��g� ��ÿ@ý�ÿ�ø�� ��ù ��üÁù@ô ���'ý%üÁø �Yü��jÿ �.ÿ�A�ô$ù�þ8ô�ô����{ô�ý�ùªüÁù�ÿª÷Iø
÷�� �¦ô	
jô�ø �8ô�� I ô ��þ{÷���ô��.ù�þ{üÁù�ù�þCÿ � �Yü	�.ø{÷IùJþ{÷��!�¡ù � �8ôD�,þ8ô�ø �¦ô �
÷����¦ý�ô �vü �¦ôD�Ëÿ �.ÿ�ù@ô��>� I ô���÷�� � ���@üÁù@ô��Yù�þ8ô
� ��÷�����ô �Þ÷�� �¦ô	
jô�ø �8ô �Fü��jÿ �.ÿ�A%üÁù�ÿª÷Iøuü �7÷Iø8ôW÷��Úý%÷Iø���ù ��üÁÿ�ø8ô��u÷��8ù�ÿ �¡ÿ�A%üÁù�ÿª÷IøuüÁø�� ��þ{÷���ô��Yÿ�ù �$ÿ�øCù ��ü�ý�ùªü��8ÿ��Ëÿ�ù �
�Cø��Cô	�7ý�ô	��ùªüÁÿ�ø�ý%÷Iø��jÿ�ù�ÿª÷Iø���� 
_ÿ�ø8ý�ô�ý ����ùª÷��Yô	�[�{ô�þ{ü 
jÿª÷����Yü	�Yø{÷Iù_�{ôp&Cø{÷��,ø_ú���ôX� ��÷��y÷ ��ô.ü�ý��@ü � �s÷��Úø{÷Iøyõ
ÿ�ø8ý	�¦ô%ü ��ÿ�ø�� � �Cø8ý�ù�ÿª÷Iø��vùª÷¡ü��'� ��÷��jÿ �FüÁù@ôÓý ����ùª÷��¡ô	� ��	pôY���{ô�ý�ùªüÁù�ÿª÷Iøuùª÷B� ���¦ý�þ{ü ��ô1� ��÷����8ý�ù �6üÁø��"�jÿ ��ý ��� �sþ{÷��
ù�þ8ôQ�yü ��ü	�Yô�ù@ô	� � �C÷�
jô	��øCÿ�ø��\ù�þCÿ �D� �Cø8ý�ù�ÿª÷Iøàý%üÁø2�{ôYü ��ý�ô	��ùªüÁÿ�ø8ô��>� I ô¡ü�� �
÷6�Cô ��ý	��ÿC�{ô�üQ� ��ÿ@ý�ÿ�ø��\ü�� �C÷���ÿ�ù�þ �
- � 
� <0>�yü ��ô��Ó÷IøWù�þCÿ � �¡ô�ý�þ{üÁøCÿ � �6�

 ÷ �{ô�ù�ù@ô	� �Cø��Cô	� ��ùªüÁø��àù�þ8ôa���Cø{ü	�.ÿ@ý �~÷��N� ��ÿ@ý�ÿ�ø��{úh��ô ��ù ���jÿ@ô��iù�þ8ôG�{ô	� ��÷�� �FüÁø8ý�ôu÷�����ÿ��\�jÿ��/�|ô	�¦ô�øCù
� ��ÿ@ý�ÿ�ø��¡ü�� �C÷���ÿ�ù�þ � � �Cø��Cô	�i�jÿ����|ô	�¦ô�øCù�ý ����ùª÷��Yô	�%�{ô�þ{ü 
jÿª÷���üÁø�� � ����ù@ô � �@÷Cü��B� ��÷'U���ô ��� I ô��jÿ ��ý%÷�
jô	�¦ô��Yù�þ{üÁù
ù�þ8ô~ý��@ü � �v÷��JU��jô��)� ��ÿ@ý�ÿ�ø��Fü�� �C÷���ÿ�ù�þ � �¥ý%üÁø �jô�ø8ô	��üÁù@ôWþCÿ �Iþ �¦ô	
jô�ø �8ô �^úPÿ��rù�þ8ô	�¦ô~ÿ � �
÷��¡ôp� ��ÿª÷��S&Cø{÷��D��ô�� �jô
ü��y÷��Cùpý ����ùª÷��¡ô	�J�{ô�þ{ü�
jÿª÷��#�(�møYù�þ8ô'ü�� ��ô�ø8ý�ôÓ÷�� � �8ý�þa&Cø{÷��p��ô�� �jôDúPù�þ8ô��¦ô 
jô�ø �8ô~ô%ü ��ø8ô��Fý%üÁø)�{ô'ü �3�8ÿ�ù ��ü ��ÿ�� �
�@÷�� �CôY�{ô�ø��jÿ�ø���÷Iø6ù�þ8ô�ý ����ùª÷��¡ô	�:�{ô�þ{ü 
jÿª÷��#�W�mø � �8ý�þ ��ÿ�ù �{üÁù�ÿª÷Iø��^úDù�þ8ô � 
� Óü�� �C÷���ÿ�ù�þ � �Cÿ@ô��!���pý%÷Iø���ÿ ��ù@ô�øCù�� �
þCÿ �Iþ �¦ô	
Iô�ø �8ô �^úyüÁùPù�þ8ô6ô����{ô�ø���ô�÷��`üsþCÿ �Iþ ��ô	� 
jÿ@ý�ôp�Cô�øCÿªü�� ��üÁù@ô��>�mø.ý%÷IøCù ��ü ��ù=úyü � ����ù@ô �Fõ��@÷Cü��Q�yü ��ô��H� ��ÿ@ý�ÿ�ø��
ü�� �C÷���ÿ�ù�þ � -�
 <0Öþ{ü � �.ÿ�øCÿ �Fü�� ��ô	� 
jÿ@ý�ô)�Cô�øCÿªü�� ��üÁù@ô�� I ô'ù�þ8ô	�¦ô���÷��¦ô.ý%÷��Q�8ÿ�ø8ô���ù�þ8ô � 
 � eü�� �C÷���ÿ�ù�þ � üÁø��
ù�þ8ô 
  ü�� �C÷���ÿ�ù�þ � ÿ�øi÷�� �Cô	�¥ùª÷ �jô�ø8ô	��üÁù@ôYþCÿ �Iþ �¦ô	
jô�ø �8ô �D��ÿ�ù�þ �.ÿ�øCÿ �Yü�� ��ô	� 
jÿ@ý�ô"�Cô�øCÿªü�� ��üÁù@ô�� I ôQ��÷��Cø��
ù�þ{üÁù_ù�þ{÷����IþÓù�þ8ô	�¦ôvÿ � �
÷��¡ôg�@÷ � �Öÿ�ø �¦ô	
Iô�ø �8ôX�,þ8ô�øWý%÷��Q�yü �¦ô��B�,ÿ�ù�þ � 
� Cú�ù�þ8ô �CüÁÿ�ø��Úÿ�ø�ù@ô	� � �1÷����¦ô����8ý�ô��
��ô	� 
jÿ@ý�ô��Cô�øCÿªü�� ��üÁù@ôX�|ü �Ö÷��Cù���ô�ÿ �IþÓù�þ8ôg�@÷ � ���

����� �C¯����Ö±��I

� :�����. � ��.
	���O O��D���& �L%Q+ ?�.
�;. ��DLP��4CR+<��.E��� � D�" " D-+ED<�����4. �8.���. �=P��L%���L����+���	 �LP�� $�%��8!J���;% � �!�8!B% �L& ����P O�"Q$-%�!J�8P��L% D �LP�!#" �
"0!�� �U$ $��$� ��& D<����+ %�&(')'*',+.-�/�0(1�2435-�687�9:3#9<; =>9�?A@B0�9 2!CADE1GF*-!H�HI/.14DJ;�2�=>DJ-K1�C<+L"0$0C .9:�/�+���$=.�K�+�A�A	.�5�583KM�5=(-5=+
:<3838K=.

��6���N .�OHD<��+PO .M��!JPRDE% D<& + D<��� �8.	� � D � D�!���Q��!J��+R�L��� � �<�!��CB!���� A=$0CJ!>��!��-O�"Q$-% DL� $0����� �L& DL���$"0!�� �U$\O �L%(" �<%S� !�P �
�DLP>� � !�����+ %;!��S@SFUTVT,/Q3J=�DWHA9�?4D#2�+.X ��D<�2�=% DL����!ROY�4$�+ N DLCJ!�"Q$-%Q��!RDU+��H�4N[Z +.\B��P#$K��<%F:<3830>�.

�R/!�G]�.KN7CB& �L% $0P � +!N .KOHD<�=+QO .��=!JPRDE% D<& +�DL���_^�.0� ��P>�4C�D�" " +���` $���� P��L%�&V� � D<������C�D�CJC#$!�UD<P�!#$0� OQPJ% DLP�����!��-O;"Q$-%a"�!>���4$
DEA8A�CJ!>�UD<P�!#$0��O + %F!J��&(')'*'b&c1(6<-�; -KH�+ N A8%�!#C):<3�385�.

�J>���d .<` ! +�� .:e .:N�& & DE%Q+0D<��� �9.U��D���CR+��f�@!�� �U$7&g��CBP�!��4D4O P�$K" �L%9P � � ����P��<%Q����P + %h&(')'*'ji�9<=Ek�-�0(lmTG2.n�2!o�DE1�9-+:N A�%Q!#C
:<383�3�.

9'?



�#KQ� �9. N� D<� DL��� ��.8�=$K�D �0! +4�E�=% $K"0!��0!����g��!RO PB%Q!J!��P�� � $0����� �L& DL���8"0!�� �U$ O �L%("�!>� �UOh�=OQ!���� &g��CBP�!��4D4O PJ!���� D<��� C�$Q�4D�C
�4D � � !����=+ %@!����h0�-Q;<9 9�?LDW1Qn�Ca-�6 &c')')'jT /�3#=�DEHA9�?4D#2 @����*3>D#; 2�=�D#-!1QC��Q7�9<0��:DJ; 9�C���2Q1Q?
	 9 ;��Q1�-�3#-:n�D#9�C<+ �
����� :<383�3�.

�#*Q�G]�.5N7CJ& �<% $�P � + �E� � � ��"0$0CJ��P�!#$0� $0" &g��CBP�!>�UD4O P� �=% $�& P � � � ?T$���� PR$\!J�8P��L%�� ��$�& DL!J� &g�8CJPJ!��4DUOQP;P#$\����P��<%Q���LP#6
� �LA�C#$���& ����P + %*&(')'*' i�9 =#k�-�0(l0+:�ED<�Q��DE%���� � ��8%���DE%���6�,�,8,�.

��5�� ?�.�^�!#CJCJ!RD<& O $0�=+��89��:9<3J-��aDW1QnB&��jT /�3#=�DJ;�2!Cf=<i�9<=Ek�-�0(l<C�. N ! Oc�U$7�=% �UO O +�6�,�,8,�.
� (K� �).�e �L�����<% O $0��DL������.<]�DLP>��+.�E�	% DL��OQA�$-%QPUA�% $�PR$!�U$0CROM"�$�%�� �8P��L%����LP � �U$�& A=D<P�!#�C �;O D<P���C�CJ!JP��@����P>��$�%��=O + %*&c')')' +.-�/�0��

1�243Q-�6�7�9<3J9 ; =>9�?�@S0�9�2!C DE1 F*-KH�HI/K14DJ;�2�=>DJ-K1�C<+ "0$0C .�:<5=+�A�AM.4/->�K.M=/�K03=+E� ���%(��D<%�� :L3�383�.
��3�� �9.5�ED���D<����D<P � DL�\D<��� ]�. N .UN7CB& �L% $0P � +*��N�� D��8D<A8P�!#" � A8%�!��L!���� Oc� � �L& � "�$�%B�U$��8P�����Pa����CJ!#" �L%�� O���O P���& O + % !��

��3#-��Q243 &Y1�=>9<0(149 =�7��!H��)-KC�DJ/KH�+:X ��DL�AN��8P#$0��!R$�+�� �� �D4O +U�H�4N[Z +:	H$K" �L&8��<%	68,�,9:-.
� :<,�� �9.:� D���D<�8��D<P � DL��DL���8]�. N .:N7CJ& �<% $�P � +��E� � �m������DL& !>�-O $�"MA�%Q!>� �-+-% ��" �L�Q����DL��� O���O P���& �8PJ!#CB!��4DLPJ!R$���+ % !J�ATG2!1!�

2.n�9�HA9�1�=�- 6hT,/Q3J=>DEHA9�?LDE2Si�9 =#k�-�0(l<C 2Q1Q?_7�9<0��:DJ; 9�C<+KX N� !��4D �8$�+��QC�CB!���$0!RO +4�H�4N[Z +.\B�LPR$.��<%M68,�,9:-.
� :�:�� �9.4� D �8D<�8��DLP � D<�=+4��.4	HD���D���+5]�.4N7CJ& �<% $�P � +	D<��� � .Le7$0" & D<�8�=+U��N & $Q� �4CM"Q$-%���!ROY�4$K" �<%Q!J��� ���=OQPR$�& �L% "0D�C#���

"�$�% �<���4$0��P��L��P + %�!J��@BFUT 7.&��#"��$� &c14=J9:0(1�2�=�D#-!1�2�3�F*-K1(6<9:0�9�1�;<9B-K1
" 1�-!km3#9�?!n�9%�gDEC�; -&�<9<0'�_2!1Q?(�_2�=#2[T,DW1LDW1Qn
)*"��$�,+ -/.10 +:X  *�0& $0��PR$���+ N DL��D �8D�Z + � ��C2��6�,8,�6�.

� :<6���O .KN���O $�� D<��� � .���% DL�Q�8CJ!��=+����% ��3RN Oc� � � �Q�8CJ!J��� D<A�A8% $8D�� � "Q$-% C#DE%(� �:��OY�4DLC��7$��4� ���L& DL���A��D<PRDS�% $�D �Q�UD4OQP + %
!J�(�h0�-Q; 9<9�?LDW1Qn�Ca-�6h&c')')'b&Y1�6:-Q;<-KH�+�:L3�3�(�.

� :�/!� N . N .
N[�Q�8D<%(��D�CR+
�4.Y^ $�CJ" +�D<���T��.54R�=+ ��\ � $�A8P�!J& D�C�=D<P�� � !J���;A�$�CB!��L!��UO�"�$�%4"�!>���4$�� $0����� �L& DL���;OQPR$-% D�� �;O �L%(" �L% O + %
!J�(�h0�-Q; 9<9�?LDW1Qn�Ca-�6h&c')')'b&Y1�=>9<0c1�2�=>DJ-K1�2�3�F*-!1�6:9<0�9�14; 9 -!1BT,/Q3J=>DEHA9�?LDE2 F*-KH��a/!=�DW1QnI2!1�?A7��!C�=>9�H�C<+�:<3�3�*=.

� :E>�� �9. N� D<� D<���7��.-��$.�D �0! +K��\ � D�� � !���"0!����7A�% $�6�P�!J��A8% $K"�!>��!J��� ���UDE%)"0!�� �U$Q��$������ ��& D<����O �<%c"0!�� �-O + %�!J�7�h0�-Q; 9<9�?!�
DW1Qn�Ch- 6S=2��9#8/9�9�9m&c')')'j&c14=J9:0(1�2�=>DJ-K1�2�3�F*-!1�6:9<0�9�14; 9 -!1 F*-!H�HI/.14DJ;�2�=>DJ-K1�C:)>&�F F�+ 9�9�0 + � �8��� :<3�383�.

� :LKQ����.�^ $�CJ" +M� .��L�!�8!�C�C#D<��P��-+5�4.=�5��% � �=+	D<��� ��.!4R�=+)�L�L� � � �Q�8CJ!J��� D�CJ��$-%Q!JP � & O�"Q$-% 8% $8D��Q�UD4O P)� ��CJ!#" �L%�� $0"��0!��0!�P#D�C
A�% $!�Q���LP O + %*&c')')';	K0(2!1�C
2�; =�D#-!1QCa-!1(" 1�-!km3#9�?!n�9�2!1�?<�_2�=J2�'*1QnLDE1�9<9<0 DE1!n�+�6�,�,8,�.

� :L*Q� ��.U?TD4Oc� D<�����).:`�!�PJP#C ��+4�E�=%Q!��L!����_�4$��=OQ!�� �L% DLPJ!R$��=O)!��g"0!�� �4$�� $0����� ��& D<���HO���O P���& O + % !���@SFUT T /�3#=�DEHA9�?4D#2bF*-K1!�
6<9:0�9�1�;<9U+<	H$!" �L&8��<%�6�,8,�,�.

� :<5���N .�]�%Q!RO � ��DL&g�0%QP � ��+�@=���!1�2!HIDJ;?> 9�C�-�/Q0�; 9<> 9�Cf9<0��<2�=�D#-!1 2!1�?3�h0
D#;:DW1Qn@�5-�3>D#;��*6:-�0�7�; 2�3#2���3J9BA�DE?�9 -7�89<3>DC�:9<0*��.
� � O P � �-OQ! O +-?T$8OQPR$��2����!#" �<% OQ!�PD�0+�� �<A8P��L&8��<%F:<3�3�K=.

� :4(K����.�4 .	?TD��8$�O + �����<�!���L!����$!�����<%HO �UDE%c� � �4$8O PROE�� & A�CB!��4DLPJ!R$��=O "�$�% �4C �<�LPJ% $0��!�� & D<%�� ��PBA�C�D � �-O + %gT 2Q1�2.n49�HA9�14=
7�;:D#9�1�; 9-+<"0$0C .L>�/�X :L6QZ +�O � � ��&8��L%@:<383�5�.

� :<3���N . N� Df" � ��DL���2��.U� D �UO +�� ]�D4O(�D � �D<� D � �L�8P=& DE%(� �LPJA�C#D�� �T"Q$-%P!���8!J����DL��� O �4CJCJ!J���8�8$�$Q��O + %�!��B�h0�-Q; 9<9�?LDW1Qn�C
- 6 =D��9GFRDJ0(C�=<&Y1�=>9<0c1�2�=>DJ-K1�2�3QF*-K1(6<9:0�9�1�;<9 -!1A=2��9��h0(2�; =�D#; 2�3
@����*3>D#; 2�=�D#-!1B-�6*&c14=J9:3J3>DWn�9�14=�@ n�9�14=EC)2Q1Q?�T,/Q3J=>DH�E@ n�9�14=
	�9<;��!14-�3J-:n���+�N A�%Q!�C):<3838*=.

��6�,���N . ��% � �L��� D�CJ�7DL�����4.<] �<A � DE%QP +:��� � $�AQ�$0PRO9DL��� A8%�!�� ���$�P O + %;!��I74D I�=J9<9�14=2��&Y1�=>9<0c1�2�=�DJ-K1�243�+.-�DE1�=�F*-K1�6:9<0�9�1�; 9 -!1
@S0Y=�D J�;<D#2�3:&Y1�=>9<3>3JDWn�9�14; 9-+�N����!�=OQP�:<3�383�.

��6M:�� � .L�GOc" �LPR$K"0D<PH��+L� .:� !���! +4?�.U� $K�DUO � �L%Q+4D<���HIF.�^�!�� � �8$.�HO(�8! +!�E��D���& D&�D<��D � ����P � =D4O �<�["0!J%QPJ��DLC0& D<%����LP�"�$�%
��C�� ��PB% $��8!>� �U$�& & �L%(� �-+ %P@����*3>D#9�? @S0Y=�D J�;<D#2�3:&Y1�=>9<3>3JDWn�9�14; 9-+�:<3�385�.

��6�6�� �9. �ED���D<����D<P � DL�@DL���S]�. N7CJ& �<% $�P � +f�E��%�!��L!���� D<���F% �-O $!�0%c� �9A8% $K"�!RO !#$0��!����;"Q$-%L� ��CJ!#" �L%�!���� �:� �U$��8P�����P4$0����� �L& DL���
� !JP � &g��CBP�!JA�C�� C���" ��CROY��$0"(��O �<%c"0!�� ��+ %)!J� &c14=J9:0(1�2�=�D#-!1�2�3�Km-�0cl C���-�� -K1h&Y1�=>9<0c1�9<=!FL��2�0 nLDE1!nm2Q1Q?�MS-Q7�	 9 ;��Q1�-�3#-:n�D#9�C<+
\B�LPR$.��<%M68,�,86�.

��6�/!��`F.!��D�$�+���.Q]m�0% $8O �-+8D<���8O .���$.�HO C�����+4�< "'6L��!�����PMOY� � ��& �UOG"Q$-%)8% $8D����4D4O PJ!����2A=$-A���C�D<%*"0!�� �U$8O + % !��NKm-�0(l<C���-5�
-K1Bi�9 =#k�-�0(lB2!1�?
OP�)9:0(2�=�DE1!nI7Q�KC�=>9�H 74/����)-�0 = 6:-�0R�gD n�D#=J2�3�@�/.?4DJ-[2Q1Q?SA�DE?�9<-�)>i(Om7Q7Q� @:A?+ 9�T�0 +��
�8CD� :<383�(�.

9'L



��60>���`F.-?;% �-O C#D���+��8. N D�$�+Q`T.U��DL�=+���.-� � !#C�CB!JA=O +�D<��� �).�� � �L��� �<%Q+���^ �� �4D � � !J��� DL���8�L!JA�"(� CB!>� �B�0! OQPJ%�!J!��P�!R$���OE� a"0! �
� ����� ��D<���H!J& A�CB!��4DLPJ!R$��=O + %@!��B&Y1�6:-Q;<-KH�+LA8A	.8:<6�*.M�:�/->�+�:L3�383�.

��68KQ�G��. I !BA�" +��g/.H[2!1�� 9 �Q2��.D#-�0 2Q1Q? =2��9 �h0 DE1�;:D �a3#9,- 6��)9�2!Cf=m':6#6:-�0 = �82!1 &Y1�=�0 -!?4/!;<=>DJ-K1 =J-��g/KH[2!1 ' ; -�3#-:n/�=.
N[�Q��!RO $���� ^ �-O C�����+�:<3�>83�.

��68*Q� �).�`�!�PJP#C�� DL���AO . � ���Q��DLP��-O � +.�E�=% $8OQA�� ��PRO "Q$-%9!J�8P��L% D �LP�!#" � "�!>���4$Q��$��4� ���L& DL����+ %R&c')')'jT,/�3#=�DWHA9�?4D#2�+�A8A	.�:<>!M�6�/8+
��DLC�C9:L3�3�>�.

9�M


