
���������
	��
����������������������	�������� 	��������!������"��
#$	%���&������	'#��(�)�*�+�
�
#��
���,#-���.��/-�
�)�10*��/
�2�3�4����������#-�)���5����#����3"���	60������
�

��#-���7�
	��(�
"�/$�5	'#-#-�)�8#��
#-���.9�������"��:#-�;�<�
�����������=���:#-"������!�����8�����)�1	'���>�<�7	'�����
�
�

���
�?	'�������3�)���
#@#��7�
����	%�
����"���	A0������
	A#
�

/)�

B �����+� B �������
�

	'���4���+#-	A���!�*"��2�+	'�2��������#����=#����3���7C�"�	'���7�?�)��#��

�����

#-���D���
9����)�.���=�����
#��������E����	'�+���<�������

	'�

�)�-�F� 	%�-�

G "����3HJIKIML



NPO4O4QSRMTVU W:RVX)Y[Z4\^]_Q[U `4abUVY[\dcfegZ4RhR
W:R X7ijUVY[a4QkUVWlU m4`nNjO4OoWqpq\r`!cfespt\sm4er\susv

w QSR X%v�xyQsv-z�U m4U m|{}y~r� \sm
xyptQ[\rerYkR Q

� er\sQ�YkptX��5Y[ZbUVY�Y[Z4pqu�YkZ4\ru[ptu�ukUVY[pqu��b\su�UVWqWbYkZ4\jQ[\s�<a4ptQ[\r��\rm<Y[u�U u�U^YkZ4\ru[ptu�X�R
Q�Y[Z4\j`o\ � QS\s\�R X
xyRherY[R
Q�R X w Z4pqWtR
u[R
OoZ<� v

w Q[R X%v1xyQrv1cfptmbU m���pqWtpq�<�?\sm
� \JUV`!R X7xy\sO4U QSY[��\rm<Y

� Zopqu�pqu�Y[R?er\sQ�YkptX���YkZbUVY���\_ZbUJT
\dQ[\JUV`�Y[Z4pqu�YkZo\su[ptuFU m4`nYkZbUVY�ptmnR
a4Q�R
O4ptm4pqR
m�p�Y�pqu�X�aoWqWt�
UV`4\s�<abUVY[\ �hpqm?u[erR
O�\PU m4`?�<abU WtptY��
�<UVu�U�YkZ4\ru[ptu-X�R Q-Y[Z4\F`4\ � QS\s\FR X+xyRfe�YkR
Q-R X w Z4pqWtR
u[R
OoZ<� v

w QSR X%v�xyQsv�cf\rWS�esao����UJ�h�qm
cha4O�\rQSThpquSR
Q

�7� U �?pqm4ptm � z�R
�?��p�Y[Y[\s\_�!\r�(�2\sQ[u

w QSR X%v-xyQsv$NPWqp*NPWqObU Q �AcoUV�bU m4er�l�Pm4p�T
\sQSu[p�Y��4�

w QSR X%v-xyQsv�cf\rWS�era4����UJ�h�qm �6� �$� �^� w Z<�hurv��

w QSR X%v-xyQsv�{�F��p�Y���� ~ �tWqR1�� Wqa �A� �$� �d� w Z��husv �

w QSR X%v-xyQsv$N�YkU W¡UJ���_U Q[U u[a �6� �$� �^� w Z<�hurv��

NPu[uSRfeVv w QSR X%v�xyQsv-��UJ�hQkU � � \r�hptm¢�6� �$� �^� w Z��furv��



£ � Z4\rQ[\s���3`4\serW¡U QS\¤YkZbUVY¥U WtW
pqmoX�R Q[��UVYkptR
m=pqm¦YkZ4ptu_`4Rfera4�?\sm�Y¥Z4U u^�2\s\rm.R
�fYgU ptm4\s`3U m4`
OoQ[\suS\sm�Yk\r`¦pqmEUVesesR Q[`bU moes\^��p�YkZ�U eJU `o\s�?pqedQ[a4Wt\suPU m4`E\�YkZ4pteJU WlesR m4`4a4e�YJv � U WquSR�`4\resW¡UVQ[\
Y[ZbUVYs�4U u�Q[\s�<a4ptQ[\r`��<��YkZ4\ru[\yQSa4Wq\ru�U m4`�erR
m4`4aoerYJ� � ZbUJT
\yX�a4WtWt�5esp�Yk\r`�U m4`�QS\rX�\sQS\sm4er\s`�U WtW
��UVY[\sQ[pqU W*UVm4`nQ[\suSa4WtY[u�YkZbUVYPU QS\�m4R YFR
QSp � ptmbU W1YkR¤YkZ4ptu���R Q[�1v¨§

iPU �?\dcfa4Q[m4U ��\¤©�� }_ª N7«|��N ª NFz�N

chp � mbU¬Yka4QS\¤©

pqptp



Ny��c � ª NFz �

N w-� «dc � z�Nj­�� } x � ­3® }�ª x � � � ijc � } iPNj­ ª � x��yz ��� } i¯NyiPx ��� c
� ®7® � z � c } i ���j� } ��c � ª*° Ny��­ �8w N ª N�� �$��� ª c } ® ���P� �ji � ° � ª c �

��N ª NFz�N^�E� }�ª N7«
w Z*v x(v��bxy\rObU QSY[��\rm�YPRVX w Z��hu[pqeru

cfa4O2\sQ�Thpqu[R Qs© w Q[R X%v-xyQrv�cf\sW��esa4����UK�h�tm

± a4m4\^² ³
³
´f�bµ
µ¤ObU � \susv

	A¶�·%¸<¹»º�·%¸�¼½º�¹»ºg¾�¿Kº�º%À<Á_¹»¶<Â¤·%¸<¿J·P¸<¹»ÂM¸�¼gÃFº�Äh¿J·%¹�¿KÅ�Æ<¹»Á_¼½¶<º%¹ÈÇM¶<º�¼kÉ�¹»º�·�¼½Æ�ÇM¶<ÅÈÊ�Æ<À�Ã�¹�¶�Â¤·%¸�¼d¹»¶<Ëh¿sÌ
·%¹ÈÇM¶<¿JÃ%Ê_ÄhÃ%¼½Á_¿J·�·�¼gÃ
Äh¸<¿Kº�¼½º7ÇKÍ1·%¸<¼�Àh¶<¹ÈÎK¼gÃ�º�¼K¾ Ï7¼�ÐkÇM¶<º%·�Ã�À<Ðk·$¿¤Ñ'Ò�Ó�Ô¤ÕÖÌÖÆ<¹»Á�¼½¶hº%¹ÈÇM¶<¿KÅ+Ñ¡Ô|×DØMÕS¾
¶�ÇM¶<º%¹»¶<ÂMÀ<Å»¿JÃ½¾b¸�ÇMÁ�ÇKÂK¼½¶<¼gÇMÀ<ºF¿K¶<Æ�¹»º�ÇK·�Ã%ÇKÄh¹�Ð���Ã�¹È¼½Æ<Ád¿K¶<¶�Á�Ç
Æ�¼½Å*ÍtÇKÃPÆ<¹»Á�¼½¶<º�¹ÈÇM¶<¿KÅ+Ã%¼½Æ<À<Ðk·%¹»ÇM¶bÙ
	A¶3·%¸<¹»º^Á�Ç Æ<¼½Å�¾-Æ<¹»Á�¼½¶hº%¹ÈÇM¶<¿KÅ$Ã�¼½Æ<À<Ðk·%¹ÈÇM¶DÇ ÐgÐgÀ�ÃSº^¹»¶3·%¸�¼�ÍtÇKÃ�ÁÚÇKÍF¿!Äh¸<¿Kº�¼�·�Ã�¿K¶<º%¹»·%¹ÈÇM¶¦·%¸<¿J·
ÍtÇMÅ»Å»Ç�Ï�º�ÍtÃ�ÇMÁÛ¿¥ÄhÀ<Ã%¼½ÅÈÊ¤·%¸�¼gÃ�Á_Ç Æ�Ê
¶<¿KÁ_¹�Ðg¿KÅ2ÐkÇM¶<º%¹�Æ�¼gÃ�¿J·%¹ÈÇM¶�·%¸<¿J·�·%¸�¼�À<¶<¹ÈÎK¼gÃSº�¼P¸�¼½¿J·%º�À<Ä�Æ<À<Ã�Ì
¹»¶�Ây·%¸�¼�¹»¶�Ëf¿J·%¹ÈÇM¶<¿JÃ%Ê_ÄhÃ%¼½Á_¿J·�·�¼gÃ-Äh¸h¿Kº�¼½ºgÙ:Ü¢¸�¼½¶¤·%¸�¼�·�¼½Á�Ä4¼gÃ�¿J·%À�Ã�¼�Ã%¼½¿KÐ�¸�¼½º�¹È·%º$��Å�¿K¶<Ð%Ý¥Îs¿KÅ�À�¼
Þ
ß½à»á â-ã Ï�¸<¹»Ð�¸y¹»º+·%¿JÝK¼½¶^¿Kº*·%¸�¼-Á_¿sÉ�¹»ÁPÀhÁ,¿J·�·%¿K¹�¶<¿JähÅÈ¼
Äh¸VÊ º�¹»Ðg¿KÅ ·�¼½Á�Ä4¼gÃ�¿J·%À�Ã%¼K¾M·%¸<¼7Äf¸<¿Kº�¼
ÇKÍf·%¸<¼
À<¶<¹ÈÎK¼gÃ�º%¼)Ð�¸h¿K¶�ÂK¼½º*ÍtÃ�ÇMÁ�ÇM¶<¼)Ä<Ã�¼½Á_¿J·�·�¼gÃ:¼gÃ�¿�Ï�¹È·%¸jÔ>º�Äh¿KÐk¼$Æ<¹»Á_¼½¶<º%¹ÈÇM¶<º1·�Ç�¿K¶<ÇK·%¸�¼gÃ:Ä<Ã%¼½Á_¿J·�·�¼gÃ
¼gÃ�¿FÏ�¹È·%¸�Ñ�Ôæå¦Ò�Õ�º�Äh¿KÐk¼�Æ<¹»Á�¼½¶hº%¹ÈÇM¶<º:Ï�¸�¼gÃ%¼ Þ
ß½à»á â ¹»º7¸<¹ÈÂM¸�¼gÃ½Ù*	'¶d·%¸h¹»ºlÏ
¿½ÊK¾<¹»¶<Ëh¿J·%¹ÈÇM¶_ÂK¼g·%º$¿K¶�Ì
ÇK·%¸�¼gÃ�Ð�¸h¿K¶<Ðk¼�·�Ç_ÐkÇM¶V·%¹»¶VÀ<¼�¹»¶(·%¸�¼�ÅÈÇrÏ)¼gÃ�Æh¹»Á�¼½¶<º%¹»ÇM¶^¿K¶<Æ(·%¸<¼�Ã%¼½Æ<À<Ðk·%¹ÈÇM¶(ÄhÃ%Ç Ðk¼½º�º$º�·�ÇKÄhº$Ï�¸<¼½¶
Ï)¼¥Ã%¼½¿KÐ�¸=ÔèçÛØ?ÇKÃ�Æ<¹»¶h¿JÃ%Ê�º�Äh¿KÐk¼¤Æ<¹»Á�¼½¶hº%¹ÈÇM¶<ºgÙ5��ºy¿�º%Äo¼½Ðg¹»éhÐdÁ�Ç
Æ�¼½Å�¾*Ï7¼¥¹�¶¬ÎK¼½º�·%¹»ÂM¿J·�¼¥·%¸<¼
¼gÎKÇMÅ»À�·%¹ÈÇM¶?ÇKÍ�¿�Ñ'Ò
ÓEêVÕÖÌÖÆ<¹»Á_¼½¶<º%¹ÈÇM¶<¿KÅ2À<¶<¹ÈÎK¼gÃ�º%¼F¿K¶<Æ?º%¼g¼P·%¸<¿J·�Æ<¹»Á�¼½¶hº%¹ÈÇM¶<¿KÅbÃ�¼½Æ<À<Ðk·%¹ÈÇM¶¤Ç
ÐgÐgÀ�Ã�º
Ï�¸�¼½¶¥¿jÐkÃS¹È·%¹»Ðg¿KÅoÅÈ¼½¶�ÂK·%¸¥Äh¿JÃ�¿KÁ�¼g·�¼gÃ$ë�ì á í Ã%¼½¿KÐS¸�¼½º
·%¸�¼���Å»¿K¶hÐ%Ý^Å»¼½¶�ÂK·%¸dÇKÍ�·%¸�¼�ÅÈÇ�Ï7¼gÃ$Æ<¹»Á�¼½¶<º�¹ÈÇM¶bÙ
��ÅÈ·%¸<ÇMÀ�ÂM¸¥·%¸�¼�Ä<Ã%¼½Æ<¹»Ðk·%¹»ÇM¶<º�ÇKÍ2ÇMÀ�Ã-Á�Ç
Æ�¼½ÅhÍqÇKÃ$·%¸�¼�ÐkÇMº%Á�ÇMÅ»ÇKÂM¹»Ðg¿KÅ4Äh¿JÃ�¿KÁ�¼g·�¼gÃSº$¿JÃ%¼�äo¼gÊKÇM¶hÆ^·%¸<¼

p�T



Ã�¿K¶�ÂK¼½º�¿KÐgÐk¼gÄh·�¼½Æ?ä Ê(Ã%¼½Ðk¼½¶¬·�Á�¼½¿Kº%À�Ã%¼½Á_¼½¶¬·%º�ÍtÇKÃ�ÐgÅÈÇMº�¼½Æ¤ÂK¼gÇMÁ�¼g·�Ã�ÊK¾fÍqÇKÃ�¿�ähÃ%ÇM¿KÆ¤Ã�¿K¶�ÂK¼FÇKÍ*¹�¶<¹�Ì
·%¹»¿KÅ1ÐkÇM¶<Æ<¹»·%¹ÈÇM¶<º7·%¸�¼gÊ¤¿JÃ%¼�Ï�¹»·%¸<¹»¶¥·%¸�¼�¿KÐgÐk¼gÄ<·%¿JähÅ»¼FÃ�¿K¶�ÂK¼½º-ÍtÇKÃ-ÇKÄ4¼½¶¤ÂK¼gÇMÁ_¼g·�Ã%ÊKÙ

��\��h��R
QS`4us©�xypq�?\sm4uSpqR
m4U W+QS\s`4a4e�YkptR
m*�4ptmoî1UVY[pqR
m*�fO4ZbU uS\dY[QkU mou[ptY[pqR
m+v

T



{}_ï

� } «_� � cfNy­ñð� iPx�ð� ª ] � ij� � ° ��� °�ª � i5ð� iÛ];{}_ï ­ � ��c � ­
w N ª N�� �$� ª � ­ � ª ð� i �>�$� ��ð� clð� ð� zò�2ð� ió®Fð� ï ð� �^c � ­3�^ð� ª � } x � ­

��N ª NFz�N^�E� }�ª N7«
xyR
��YkR
Q[Uo�b®7p ~ pq��� {R
W {a4� {a

� \ ~ « {R
mo\rYkptesptu[pA© w QSR X%v-xyQsv�ch\sWS�era4����UJ�h�qm

� U ~ ptQkU m!² ³
³
´f�bµ
µ¤ukUJ�<XÖUov

/7À�·�¼gô½Æ�¼EÊ�õÀ�Ý º%¼gÝ@äoÇrÊ À<·%Å»À�À<ô½¿½Ê
Å»¿JÃ�ö»¶�º%¿KÆ�¼½Ðk¼E¼gÎVÃ�¼½¶<¹»¶æ÷º�¹Ö÷º�·%¹ÖøÂM¹PÁ_¿KÆ<Æ�¼kÌSõÇM¶<Ðk¼½º�¹P¿KÆ<öPÎK¼gÃ�¹»Å»¼½¶
¼gÎVÃ%¼½Å»¼gÃ�¹»¶<Æ�¼:ÎJ¿JÃ%ÇMÅ»ÆhÀ2øÂMÀ<¶ À�Ýs¿JähÀhÅK¼½Æ�¼gÃ%¼gÝ�ä4Ç�Ê
À�·%º%¿KÅV¹»¶<Æ<¹ÈÃ�ÂK¼½¶<Á�¼:¹'÷Ðg¹»¶dÑ'ÒJÓ�Ô¤ÕÖÌ�ä4Ç�Ê
À�·%Å»À¥Ñ¡Ô|×DØMÕS¾
·�¼gÝ ¹»Å1ÇMÅ»Á_¿½ÊM¿K¶1¾f¸�ÇMÁ�Çsù�¼½¶5ÎK¼j¹ÈôgÇK·�Ã%ÇKÄh¹»Ý¥äf¹ÈÃ-��Ã�¹È¼½ÆhÁ_¿K¶<¶¤¼gÎ Ã%¼½¶?Á_Ç Æ�¼½Å�¹4Ý À�ÃSÀ�ÊKÇKÃ�À�ôKÙ7/7À�Á�Ç
Æ
Ì
¼½Å»Æ�¼?ä4ÇrÊ À�·%º�¿KÅ�¹�¶<Æ<¹ÈÃ%ÂK¼½¶hÁ�¼5ö»º%ö»¶hö»¶=¼gÎ Ã%¼½¶<¹»¶,÷º%¹6÷º�·%¹ÖøÂM¹�Á_¿KÆ<Æ�¼kÌSõÇM¶hÐk¼½º%¹�¼gÎVÃ%¼½Å»¼gÃ¥ä4ÇrÊ À<¶hÐg¿�¿JÃ%·�·%öÖøÂMö
Æ*õÀ�÷ºKõÀ<¶hÐk¼½º%¹»¶<Æ�¼½¶�ÝJ¿½Ê
¶<¿JÝ Å�¿K¶<¿K¶�äh¹ÈÃbÍ¡¿JôlÆ2õÇM¶:õÀ�÷ºJõÀ<Á�õÀ_÷º�¼gÝ
Å»¹»¶<Æ<¼*Á_¼gÊ Æ<¿K¶h¿
ÂK¼½Å»¹ÈÊKÇKÃ½Ù:�
ö»Ðg¿JÝ
Å»öÈÝ-¼gÃ�¹6÷º%¹»ÅÈ¼kÌ
äh¹»ÅÈ¼½Ðk¼gÝy¼½¶^Ê�õÀ�Ý
º�¼gÝ_º%ö�Ðg¿JÝ Å»ö»ÝjÇMÅ�¿K¶^�)Å»¿K¶<Ð%Ý_º�ö»Ðg¿JÝ Å�öÖøÂMö»¶<¿_Ñ Þ�ß½àÈá â ÕlÀ<Å»¿h÷º�·%öÖøÂMö�¶<Æ<¿�¼gÎ Ã%¼½¶^Ôúä4ÇrÊ À�·�·%¿K¶
Ñ¡Ôûå&Ò�Õjä4Ç�Ê
À�·%Å»À�ÎK¼?¿�Ê ¶hö
ô½¿KÁ_¿K¶<Æ<¿��)Å»¿K¶<Ð%ÝEº%ö»Ðg¿JÝ
Å»öÖøÂMö�¶<ö»¶�Æh¿�Æ<¿K¸<¿�Ê�õÀ�Ý º%¼gÝ�ÇMÅ»Æ<À�øÂMÀEäh¿Kº�ÝJ¿
äh¹ÈÃ�Á_¿KÆ<Æ<¼kÌSõÇM¶<Ðk¼½º%¹l¼gÎ Ã%¼gÊK¼^ÂK¼
÷Ðg¹Ö÷ºFÊM¿JÄföÈÊKÇKÃ½Ù(/7À�ÊKÇMÅ»Å»¿�÷º%¹6÷º%Á�¼dÆ:õÀ�÷ºJõÀ�Ý?ä4ÇrÊ À�·�·%¿�Æ<¿¤Æ�¼gÎJ¿KÁü¼½Æ<¼kÌ
äh¹»Å»Á�¼PÇMÅ»¿K¶<¿<øÂMö»¶hö�¼½Å�Æ�¼y¼½Æ<¹ÈÊKÇKÃ�ÎK¼_¹»¶<Æh¹ÈÃ%ÂK¼½¶<Á�¼jºKõÀ�Ã%¼½Ðg¹*ÔýçñØdÇMÅ�¿K¶�ÇMÅ»¿<øÂM¿K¶nÀ�ô½¿�Ê�ä4Ç�Ê
À�·%Å»¿JÃSö»¶<¿
À<Å»¿h÷º%ö»Å�Æ<öÖøÂMö»¶<Æh¿Pº�ÇM¶h¿_¼gÃ�¹ÈÊKÇKÃ�Ù õ��ôg¼½Å2äf¹ÈÃ�Á�Ç
Æ�¼½Å2ÇMÅ»¿JÃ�¿JÝ�Ñ'Ò7Ó=êVÕÖÌ�ä4Ç�Ê
À�·%Å»À�äh¹ÈÃ-¼gÎ Ã%¼½¶<¹»¶?ÂK¼½Å»¹6÷º%¹�Á_¹»¶<¹
¹»¶<Ðk¼½Å»¹ÈÊKÇKÃSÀ�ô?ÎK¼�ä4Ç�Ê
À�·%º%¿KÅ�¹»¶<Æh¹ÈÃ%ÂK¼½¶<Á�¼½¶h¹»¶=À�ô½À<¶<Å�À�ÝEÄh¿JÃ�¿KÁ�¼g·�Ã%¼½º�¹»¶<¹»¶,Ñ¡ë»ì á í Õ^Æ:õÀ�÷ºKõÀ<Ý�ä4ÇrÊ À�·%Àh¶
��Å»¿K¶<Ð�ÝnÀ�ô½À<¶<Å�À2øÂMÀ<¶<¿¥ÊM¿JÝ
Å»¿<÷º�·%öÖøÂMö»¶hÆ<¿5Á�¼gÊ
Æ<¿K¶<¿?ÂK¼½Å»Æ<¹ÈÂM¹»¶h¹*ÂhõÇKÃKõÀ�ÊKÇKÃ�À�ôKÙ B ¿JÄh¿KÅ»ö:ÂK¼gÇMÁ�¼g·�ÃS¹7¹�÷Ðg¹»¶
Á�Ç Æ<¼½Å»¹»Á_¹Èô½¹�¶.õÇM¶�ÂhõÇKÃMõÀ<ÅÈ¼gÃ�¹$º�ÇM¶¦ÂhõÇKô½ÅÈ¼½Á_º�¼½Å$ÎK¼gÃS¹»ÅÈ¼gÃdö6÷º�öÖøÂMö»¶<Æ<¿�ÝJ¿JähÀ<Å
ÂhõÇKÃ%¼½¶¦¿JÃS¿KÅ»öÈÝ
Å»¿JÃ�ö»¶EÆ<ö6÷º�ö»¶<Æ<¿
ÇMÅ»Á_¿Kº%ö»¶h¿yÝs¿JÃs÷º�ö»¶b¾
ÂK¼½¶<¹6÷º�äh¹ÈÃ-¹»ÅÈÝ^äh¿h÷º%Å»¿K¶<ÂMö'÷Ð�Æ<À�Ã�ÀhÁPÀ(¿JÃ�¿KÅ»ö6øÂMö»¶<Æ<¿y¿o÷ÐgöÈÝ(äh¹ÈÃ$ÂK¼gÇMÁ_¼g·�Ã�¹2¹'÷Ðg¹�¶¤Ýs¿JäfÀ<Å

Thp



¼½Æ<¹»ÅÈ¼gäh¹�Å»¹ÈÃ)¿JÃS¿KÅ»öÈÝ
Å»¿JÃ�Æ<¿KÆ<ö»Ã½Ù

NPmbU Z�YgUVQP��\rWqpq�?\sWt\sQr©
��RK�haoYku[U W:pqmo`4pqQ � \sm4�?\ �:�u[p��u[�?\ �4XÖU ~ ` {R m {a��u {a4� {a*v

Thpqp



þ!ÿ��������	��

������

�����
� ��R
a4Wt` Wtpq�V\!YkR@Y[ZbU m4� w QSR X%v|xyQsvÛcf\sW��esa4�,��UJ�f�tm�X�R
Q�Z4ptu � a4pt`bU m4er\ �FesR
m�Y[pqm<a��

R a4u(\smoesR
a4Q[U � \r��\rm<Ys�-pqm�TVU WqabUV�4Wq\?esR
�?�?\sm�Yku¤UVm4`¢X�Q[pt\sm4`4W��3UVY[Y[ptYkao`4\�YkZoQ[R
a � Z4R
aoY(Y[Z4\

QS\suS\JU QSegZ*v

Thpqptp



��þ�����
����èÿ�������

�����
Nj��c � ª NFz � vdvdv^vdv^vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ptT

{}_ï v^v_vdv^vdv^vdvdv^vdv^vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv Thp

NFz��_i } � ­ � x_]^� � i � c vdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdvÛThpqptp

� Ny��­ � } ®&z } i ��� i � c vdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv p �

­ � c � } ® � Ny��­ � c vdv^vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv � p! � i � ª�} x��yz ��� } i vdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv !
² w-� «_c � z�c � i �F� ] �P� ª x � � � iyc � } iyc vdv^vdvdv^vdv^vdvdv^v_vdv^vdv "

²fv ! ­lUJ��uPR X7ijU¬Yka4QS\_U m4`!®1aom4`bU �?\sm�YgUVWlz�R
m4u�YgU m�Yku¤vdvdv^v_vdv^vdv "
²fv ² w W¡U moeg��#yabU m�Ykp�Ykpq\ru�pqm�x `4pq�?\sm4uSpqR
mou vdvdv^vdv^vdvdv^v_vdv^vdv ! ²
²fv%$ Nj`op¡U �bU¬YkpqeyU m4` � u[R Y[Z4\sQS��U W w QSRfer\suSu[\suPpqm�& xypq�?\sm4uSpqR
mou¤v^vdv !('
²fv ' ��WqU eg�<��Rh`o�n®bR
QS�(a4W¡UdX�R
Q�YkZ4\^��UVu[u[Wt\suSuycfesU W¡UVQ�®7pq\rWq` v_vdv^vdv !*)$ x � c4z ª �%w$��� } i } ® ���j� z } c4� } ­ } ] � z�Nj­;� } x � ­ v^v_vdv^vdv !,+$ov ! ®7pt\sWq` � �<abUVY[pqR
mou vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ² ³$ov ² xyp.-�\sQS\sm�YkpqU W � �<abUVY[pqR
mou�X�R Q�YkZ4\^cfesU Wq\_®1U e�YkR
Q�v^vdvdv^v_vdv^vdv ²
²$ov%$ cfR
WtaoYkptR
m4u�X�R Q�YkZ4\^cfesU Wq\d®1U erY[R
Q.v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ²/$$ov ' � m4p�Ykp¡UVW*U m4`!��R
aom4`bU Q���z�R
m4`4p�YkptR
m4u v^vdvdv^vdv^vdvdv^v_vdv^vdv ²
´$ov ´ � QkU m4uSptY[pqR
m � pt��\ruFptm�YkZ4\^�!Rh`4\rW vdv^vdvdv^vdv^vdvdv^v_vdv^vdv $ !' Nóc w-� z � ® � zúx � � � ijc � } iPNy­ ª � x��yz ��� } i|c4z � iPN ª � } vdv^vdv $�´' v ! z�WqR u[\s`!�PmoptT
\rQ[uS\(z�U uS\ vdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv $�´' v ! v ! } �4u[\rQSTVU �4Wt\ w U Q[U ��\�Yk\rQ[u�pqm�YkZo\¥��Rf`4\rWyvdv^v_vdv^vdv ' ³

p �



' v ! v ² z�R
�?ObU QSpqu[R mn��p�YkZ } �4u[\rQSTVUVY[pqR
m4u>vdv^vdvdv^v_vdv^vdv ' ²' v ! v%$ iPao��\rQ[pqesU W ª \suSa4WtY[u�X�R Q } �ou[\sQ�TVU �4Wq\ w U QkUV��\�Yk\sQSu�vdv '0)' v ² } O�\rm��Fm4ptT \sQSu[\¥z�U u[\ vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ´ ³' v ²fv ! } �4u[\rQSTVU �4Wt\ w U Q[U ��\�Yk\rQ[u�pqm�YkZo\¥��Rf`4\rWyvdv^v_vdv^vdv ´/$' v ²fv ² z�R
�?ObU QSpqu[R mn��p�YkZ } �4u[\rQSTVUVY[pqR
m4u>vdv^vdvdv^v_vdv^vdv ´ '' v ²fv%$ iPao��\rQ[pqesU W ª \suSa4WtY[u�X�R Q�YkZ4\ } �4u[\rQSTVU �4Wt\ w U Q[U �?\rYk\rQ[u ´ µ

´ x � c4z��jc4c � } i¯NyiPxÛco�j�E�!N ª « vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv µ
³

ª � ® � ª � ijz � c¯vdv^vdv^vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv µ '

�



�21(�3� ���4��þ��5��
5�
²fv ! ° U QSpqR
aou w W¡U m4eg��#�a4U m�YkptY[pq\ru�X�R
Q 6 â�7 µ�8 µ ) ² ³�9 ! ³;:;<2=?> âA@CB;D uS\se(EF8nv !('' v ! ª \suSa4WtY[u�X�R
Q2G 7 ³o�H= íI7KJ ³L8 ! �NM ì á íO7 ! 8%$ + µ !QPR! ³0: í�í =S>=�HTVU 7 ² +R) "
W�8 'R+' v ² ª \suSa4WtY[u)X�R
QAG 7 ³L8%$o�X= íI7KJ ³�8 ! �XM ì á íO7 ! 8Y$ + µ !ZP[! ³ : í�í =S>=�XTZU 7 ² +R) "�W�8 'R+' v%$ ª \suSa4WtY[u)X�R
QAG 7 ³L8¨µo�X= íI7KJ ³�8 ! �XM ì á íO7 ! 8Y$ + µ !ZP[! ³ : í�í =S>=�XTZU 7 ² +R) "�W�8 'R+' v ' ª \suSa4WtY[u)X�R
QAG 7 ³L8 + �X= íI7KJ ³�8 ! �XM ì á íO7 ! 8Y$ + µ !ZP[! ³;: í�í =S>=�XTZU 7 ² +R) "�W�8 'R+' v ´ ª \suSa4WtY[u(X�R
Q�= ì 7	J ³L8 +/+L!(' ´�\A= í�7]J ³L8 ! \^M ì á í�7 ! 8%$ + µ !_PN! ³;: í�í =S>�\TZU 7 ² +X) "
W�8!vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ´/"' v¨µ ª \suSa4WtY[u(X�R
Q�= ì 7	J ³L8 +/+L!('X' \A= í�7]J ³L8 ! \^M ì á í�7 ! 8%$ + µ !_PN! ³ : í�í =S>�\TZU 7 ² +X) "
W�8!vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ´/"' v ) ª \suSa4WtY[u(X�R
Q�= ì 7	J ³L8 +/+L!(' $L\A= í�7]J ³L8 ! \^M ì á í�7 ! 8%$ + µ !_PN! ³;: í�í =S>�\TZU 7 ² +X) "
W�8!vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ´/"' v%" ª \suSa4WtY[u(X�R
Q�= ì 7	J ³L8 +/+L!(' ²�\A= í�7]J ³L8 ! \^M ì á í�7 ! 8%$ + µ !_PN! ³ : í�í =S>�\TZU 7 ² +X) "
W�8!vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ´ +' v + ª \suSa4WtY[u(X�R
Q�= ì 7	J ³L8 +/+L!('H! \A= í�7]J ³L8 ! \^M ì á í�7 ! 8%$ + µ !_PN! ³;: í�í =S>�\TZU 7 ² +X) "
W�8!vdvdvdvdvdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ´ +' v ! ³>cfR ��\ w WqU m4eg�.�<abUVm<Y[ptY[pq\su(U m4` � QkUJThptYkUVYkptR
mbU W-erR
m4uSYkU m�Y?pqm@R
a4Q¥��Rh`4\sW

X�R
Q & 7 $5U mo``& 7 ' 87vdv^vdv^vdvdv^vdv^v_vdv^vdvdv^vdv^vdvdv^v_vdv^vdv ´ +

� p



ÿ�a!þ�bc��

d e
1?����d�����f=ÿg��1h���

NPWtY[Z4R
a � ZEY[Z4\(u�YgU m4`4U Q[`¦�?Rf`4\rW7R X�Z4RVY��4p � �bU m � esR u[�?R
WqR � �!Z4U u���\r\sm¦u[aoeses\ru[u�X�a4W-pqm

\ � O4W¡U ptm4pqm � YkZ4\nZ4R
�?R � \rm4\sR a4u5\ � ObU m4uSpqR
m&R XFYkZ4\na4moptT
\rQ[uS\�U mo`&Y[Z4\!²�8 ) $iW esR
uS��pte

�?pqerQ[RK��UKT \��bUVeg� � Q[R
a4mo`�QkU `op¡UVY[pqR
m*��ptY?ZbUVu�er\sQSYkU pqm�`4p.j?era4WtY[pq\su5u�Yk\s�?�?pqm � X�Q[R
� Y[Z4\

Ooa ~s~ Wqpqm � ptm4ptY[p¡U W�esR
m4`optYkptR
m4urv � Z4\suS\E`4pkj�era4WtY[pq\ru?ptm4esWta4`4\�YkZo\!��\sWqW��<m4RK��m�uSpqm � aoW¡U Ql�
p�Y��
�+îbUVYkm4\ru[u_U mo`=Z4R
Q[p ~ R
m=OoQ[R
�4Wt\s�?u¤��u[\s\¤\Vv � vt� � U Wt` !,+ " ' �*O4O*v +L! � !X!*) U m4`¦��R
Wq��m
� a4QSm4\sQ !,+X+ ³o�1O4O+vy² µ ! ��² µ + ��v � m!YkZ4\^uSYgUVm4`bU QS`E��Rh`4\rWA�bî1UVY[m4\suSujO4QSR
�4Wq\r�èU Q[ptu[\su�X�Q[R �

Y[Z4\¥\ � YkQ[\r��\^�bm4\¥Y[a4m4pqm � R X$Y[Z4\(pqmoptYkpqU W+TVU Wta4\suPR X$YkZ4\^\sm4\rQ � �!`4\rm4u[p�Y��`n�U m4` � a4�4�oWq\

O4U QkU �?\rY[\sQ�o uSR¦Y[ZbUVY�n3pqu(erWqR
uS\�YkR=YkZ4\nerQ[ptY[pqesU W�TVU Wta4\�nRprq!�tsu$Xo`Ev=?E @ "xwF6^�dYkRDU m

UVesesaoQkU e��=R X�R
m4\5ObU Q�Y_pqm ! ³;:;yzysv � Z4pqu��<pqmo`DRVX��bmo\5Y[a4m4ptm � pqu�m4\res\ru[ukUVQS�¦YkR�O4QSRf`oa4es\

U�a4m4p�T
\sQSu[\�Y[ZbUVY^u[a4Q�Tfp�T
\ru5{ ! ³0|~}¥�
\sU Q[u¥��ZopqegZ¢ptu(U m.U � \�OoQ[\s`opqerY[pqR
mDYkZbU¬Y(esR ��O4Wtpq\ru

��p�YkZ5R
�4uS\sQ�T U¬YkpqR mbU WoQS\suSa4WtY[usv � Z4\�Z4R Q[p ~ R
m5O4Q[R �4Wq\r�ÛR
QSp � ptmbUVYk\ru)X�QSR
�|Y[Z4\�Z4R
�?R � \smo\sptY��

UVu[u[ao��OoY[pqR
m¦R X�YkZ4\5\sU Q[W��=a4m4p�T
\sQSu[\V�)��Z4ptegZ3erR
m4u[ptuSY[u^R X�UVY_Wq\sU uSY�{ ! ³ < í uS\sObU Q[UVYk\5QS\?�
� pqR
m4u���Z4pqegZ�U QS\yeJUVa4ukU WtWt��`4pquSesR
mom4\se�Yk\s`+v } m�YkZo\yR YkZo\sQ�ZbU mo`*�fY[Z4\�O4Q[R �4Wq\r� R X�ptm4ptY[p¡U W

uSpqm � a4W¡U QSptY�����\JU �V\sm4u�Y[Z4\(�?Rf`4\rW)ptm�YkZo\(u[\rm4u[\¤YkZ4UVYyp�YyeJUVa4u[\ru�pqmo�bmoptYkpt\suFpqm�Y[Z4\(ptm4ptY[p¡U W

TVU Wta4\su�RVX7YkZo\dOoZ<�huSpqeJUVW:�ha4U m�YkptY[pq\ru�u[a4egZ�U u�`4\sm4uSptY�� �2OoQ[\suSu[a4QS\¥UVm4`�Y[\s�?O�\rQkUVY[a4Q[\Vv

!



� moîbUVYkptR
mn��\regZbU m4ptu[� ��U u��bQSuSYFu[a � � \su�Yk\s`�U u�U¤Q[\ru[esao\dX�QSR
� Y[Z4\_Z4R
Q[p ~ R
mnUVm4`�Y[Z4\

îbUVYkm4\ru[u¤O4QSR
�4Wt\s�?u¥���¢ptm4esR
QSO�R QkUVY[pqm � pqm�YkR!YkZ4\�u�YgU mo`bU Q[`@�?Rh`4\sW�U m@pqmoptYkpqU W$O4ZbUVu[\�R X

UVeses\rWq\rQkUVY[\s`�\ � O4U m4u[ptR
m�esU WqWt\s`;YkZ4\ £ pqmfî1UVYkptR
mbU Q��@\sO2RhegZ4§>�A]�aoY[Z !,+ " ! ��­:pqmo`4\ !(+ "�²
UVm4`�NPWq�4QS\segZ�YQm chY[\sptm4ZbU QS`oY !(+ "�²
�½v$xya4Q[ptm � YkZ4ptu�\rO�RhegZ*�fpqmoî1U¬YkpqR m?ptu�OoQ[RKThpq`4\r`����?Y[Z4\

TVU era4a4�Ú`4R
�?pqmbU moes\¥RVX$YkZ4\(aom4ptT \sQ[uS\(��Z4pqegZ¦ptuP�bWtWq\s`!���=U m=a4m<a4uSabU W7X�R Q[�èR X-��U¬Y[Yk\rQ

Z4UKThptm � U�O2R
u[p�YkptT \-\sm4\rQ � �d`4\rm4u[p�Y��dU m4`dm4\ � U¬YkptT \�OoQ[\suSu[a4QS\ v � mdYkZ4ptulesR
m�Yk\ � YJ� Y[Z4\�pt`4\JU�R X

u�YgU Q�Ykptm � Y[Z4\j\�T
R
WtaoYkptR
m�RVX*YkZ4\Pa4m4p�T
\sQSu[\jX�QSR
�ûYkZ4\ w W¡U m4eg�5`4\rm4u[p�Y��5n ß�à � 7 ´�8 ! ´/" !^Ph! ³/� íB;D/@ =S> í �$�A]�Wqptm4\sQ !,+R) ³f�¬��U Q[�VRKT !,+ "�²�U mo` ª R
uS\sm !,+ "�´ �2��UVu�erR
m4uSpq`4\rQ[\s`�Y[R � \rY[Z4\sQ*��p�YkZ

Y[Z4\¤pq`o\JU�R X�pqmoîbUVYkptR
m*v^xya4Q[ptm � YkZ4\¤O4U uSY�Y���R!`o\seJUV`4\sur�)uS\rT
\rQkU W-erR
u[�?R
WqR � pqesU Wl��Rh`4\sWtu

UVpq�?pqm � YkZo\(u[ptm � a4WqU Q[p�Y��0�AX�Q[\r\^`4\ru[erQ[pqOfYkpqR mER X
Y[Z4\(a4m4p�T
\rQ[u[\(��\sQS\(O4QSR
O�R u[\s`&� � u[Q[U \sWtptY�m
ª R
uS\sm !(+ " + �<��WtR
�?\ m w Q[pq\ruSY[\sQ !,+X+L! �hchYgU QS� RKThpqegZ�múz�RfR
O2\sQSuSY[Rfeg� !,+/+ ²f�<��UJ�h�qm?\rY�U W6v!(+X+/' � ª \s�oZbU m�² ³
³
³¤U mo`��_U Q[U eJU�mÛ��UK�h�tmE² ³ ³�²
��v

� m¤YkZo\FO4U O�\rQ$��� � u[Q[U \sWtptY^m ª R u[\sm�� !(+ " + �½� YkZ4\�aom4ptT \sQ[uS\���U u-�?Rf`o\sWqWt\s`¤UVu-U_erWqR
uS\s`

®bQSpq\s`o��U mom�� ª R
�2\sQSY[u[R
m;� � U Wq�V\sQjuSObU er\rYkpt��\¤��Z4ptegZ3u�YgU Q�Yku���ptY[Z3ptmoî1UVY[pqR
mEX�QSR
� UnesR Wq`

moR
m4u[ptm � a4WqU Q w W¡U m4eg�X�'uSYgU¬Yk\?egZbU QkUVerYk\rQ[p ~ \s`.�<�3U�`4\sm4uSptY��D\s�<abUVW�Y[R`n ß½à U m4`.U�TVU esaoa4�

\r�<abUVYkptR
m R X¤uSYkUVYk\�� 7 J nbv cfptm4es\¦YkZo\3��UVY[Y[\sQ��bWtWqpqm � YkZ4\3a4m4ptT \sQSu[\.`oa4Q[ptm � Y[Z4\

ptmoî1UVY[pqR
m4U QS�?O4ZbUVu[\���R a4Wq`n�2\�a4m4`4\rQF\ � YkQ[\r��\_erR
m4`4p�YkpqR m4us�oU m4`�YkZ<a4u�ptY���R
aoWq`n��\rZbUJT
\

T \sQ��¥`4pk-+\rQ[\rm<Y[Wt�_X�Q[R �úYkZ4\�R
Q[`4ptmbU Q��_��UVYSYk\rQs�¬ptY)pqu�eJU WtWq\s` £ O4QS\s��UVY[Y[\sQ[§FYkRP`4pqu�Ykpqm � a4pquSZ^p�Y

X�QSR
�æY[Z4\-R
Q[`4ptmbU Q��y��UVY[Y[\sQsv�NPX�Y[\sQ:YkZo\�O2\sQSpqRh`_R Xoptmoî1UVY[pqR
m+�JYkZ4\rQ[\�pqulU�YkQkUVm4u[p�YkpqR m�O�\rQ[pqRh`

ptm�YkR�U�QkUV`4p¡UVY[pqR
mn`4R ��ptmbUVYk\r`!\rQkUov } m4er\^YkZo\¥a4m4p�T
\rQ[u[\^\sm�Yk\rQ[uyptm�YkR5YkZ4\^QkU `4pqUVYkptR
mn\sQ[Uo�

p�Yd��\rZbUJT
\su(U u¥O4QS\s`4pterY[\s`.���¦YkZo\�uSYkU m4`bUVQ[`.erR
u[�?R
WtR � pqesU W
�?Rf`o\sWqurv�®ba4QSY[Z4\sQS��R Q[\ �)U WtW

²



`op.-�\sQ[\rm�Y�\sQkUVu�U m4`�YkQ[U m4uSptYkptR
m�O2\sQSpqRh`4u��2\rY���\s\sm�YkZ4\ru[\_\sQ[U u�U QS\ � RKT
\rQ[m4\r`!����uSa4ptYkU �4Wt�

egZoR
u[\rm � \rm4\sQ[U W
\s�<abU¬YkpqR m4u_R X�u�YgUVY[\(��Z4pqegZDQ[\r`4a4er\�a4mo`4\sQdU O4OoQ[R
O4QSp¡UVY[\(esR m4`4ptY[pqR
moujYkR

Y[ZbUVY�R X�YkZo\d`o\su[ptQ[\r`�\sQ[Uov

®b\r�.�
\JUVQ[u
WqUVYk\rQs�¬��WqR ��\�m w Q[pt\suSY[\sQ�� !,+/+L! �*esR
mouSYkQSa4erY[\s`5U�esWtR
u[\r`¥�?Rf`4\rWhU eserR
Q[`4ptm �

Y[R^��Z4ptegZ�YkZo\ya4m4p�T
\sQSu[\PuSYgUVQSYku�esR
m�YkQ[U erY[pqm � X�Q[R
�ýUVm�pqmo�4m4ptY[\FuSp ~ \PYkRK��U Q[`ou�U^�?pqm4pt�(a4�

Q[U `4pta4us����Z4ptegZ�pqu?W¡UVQ � \rQ?Y[ZbU m w W¡UVm4eg�;Wq\sm � YkZ�M ß½à � 7 ! 8¨µ ! µ
³ P�! ³0: í�í =?>��½�FU m4`�Y[Z4\sm

QS\?�'\ � ObU m4`ousv NPesesR Q[`4ptm � YkR¢YkZopqu��2R
a4m4erpqm � �?Rh`4\sW6�F`oa4Q[ptm � YkZ4\=erR
m�YkQ[U erY[pqR
m8O4Z4U u[\

Y[Z4\(a4moptT
\rQ[uS\¤pqujptm=U��<abU m�Y[a4�ÚTVU era4a4�èuSYgU¬Yk\¤U mo`¦UVX�Yk\rQyUVYSYgU ptm4pqm � U��?pqm4pt�(a4� uSp ~ \V�

p�Y_\ � O2\sQ[pt\sm4er\su¥U�O4Z4U u[\5YkQ[U m4u[p�YkptR
m=pqm�YkR�Y[Z4\�Q[U `4pqUVYkptR
m=`4R
�?pqmbU¬Yk\s`=O2\sQSpqRh`=��Z4\sQS\�ptY[u

\�T
R
WtaoYkptR
m;pqu5U¦®bQ[pt\s`4��U m4m���­:\s��U ptY[Q[\�\�T
R
WtaoYkptR
m;U u5pqm@Y[Z4\n�4p � �bU m � �?Rh`4\sWtu¤R XPY[Z4\

aom4ptT \sQ[uS\ v

N �4\sWq`�YkZ4\rR
Q[\�YkpqesU WF`4\suSesQ[ptOoYkptR
m�R X�Y[Z4\E\�T
R
WtaoYkptR
m,R XdU3u[pqm � a4W¡UVQ[ptY��R�AX�Q[\s\�esR u[�?Rx�
WtR � pteJU W��?Rh`4\sW���U u � p�T
\sm����8chYkU Q[�VRKTfptegZ�m z�RfR O�\rQ[uSY[Rfeg�ñ� !,+X+ ²
�¥��Z4R.O4Q[R
O2R
uS\s`8U

erR
u[�?R
WtR � pqesU W1�b\sWt`�Y[Z4\sR
Q���YkR?`4\ru[esQSpq�2\�YkZ4\d\rT R
WqaoY[pqR
mnR X�YkZo\daom4ptT \sQ[uS\^���n�?\JU mouFRVX
U

uSpqm � Wq\$u[esU W¡UVQ*�b\sWt`d��Z4ptegZ¥ptu:��ptm4pq��U WqW���esR
aoO4Wq\r`dY[RFY[Z4\ ª ptesesp�era4QSTVUVY[a4Q[\V� UVm4`^��Z4ptegZ^`o\?�
uSesQSpq�2\su�U WtW2Y[Z4\�O4ZbUVu[\su�Y[ZbUVY�Y[Z4\ya4moptT
\rQ[uS\�a4m4`4\rQ � Rh\surv � Zo\�esR
uS��R
WtR � pteJU Wb�?Rf`o\sW+�oa4pqW�Y

aoO�R
m¤Y[Z4\�esR
m4uSpq`4\rQkUVY[pqR
m¤RVX2Y[Z4pqu
�4\sWq`¤Y[Z4\sR
Q��¤`4\ru[esQSpq�2\su�U m5R
uSespqWtW¡UVY[pqm � u[ptm � a4WqU Q[p�Y��0�AX�Q[\r\
erWqR
uS\s`!a4m4ptT \sQSu[\(ptm���Z4ptegZ!Y[QkU m4uSptY[pqR
m4u��2\rY���\s\rm=`4p.-�\sQS\sm�Yy\rQkU u¥�ÖO4QS\s��UVY[Y[\sQr�2Q[U `4pqUVYkptR
m

UVm4`���UVY[Y[\sQk�-QS\su[aoWtY�X�Q[R
� Y[Z4\sQS��Rh`o�hmbU �?pqesU WqW��(pq�?O2R
u[\r`��2R
a4m4`4U QS�?esR m4`4ptY[pqR
mou�Q[UVYkZo\sQ

Y[ZbU m�U_�4m4\sW��¤Yka4m4\r`��?\segZbUVm4pquS�!v � m?Y[Z4pqu-R
uSespqWtW¡UVY[pqm � u[pqm � a4W¡UVQ[ptY��R�AX�Q[\s\�esWqR u[\s`�a4m4p�T
\sQSu[\

�?Rh`4\sW6�
YkZ4\Pa4m4ptT \sQSu[\yptm4ptY[p¡U WtWt�dpqu�pqm�U £ TVU era4a4�
��Wqpt� \r§^u�YgUVY[\P`4\ru[erQ[pq�2\s`�����U m�\s�<abUVY[pqR
m

$



RVX�uSYkUVYk\�R X�YkZo\?X�R
QS��� 7 ��� J ! �[nb����Z4\sQS\���� ! ³;: í U mo`.pqmfî1UVYkptR
m3U Q[ptu[\sud`4a4\?YkR

Y[Z4pqu £ TVU esa4ao���'Wqpq�V\s§yegZ4U QkU e�Yk\rQ[pqu�Ykpte�R X1YkZ4\�\r�ha4UVYkptR
m5R X2uSYgU¬Yk\ v
xya4Q[ptm � YkZ4\�ptmoî1UVY[pqR
m4U QS�

OoZbU u[\V�
`4a4\?YkR�YkZ4\�a4m<a4u[abUVW�egZbU Q[U erY[\sQSpquSY[pqeru¥R X�Y[Z4\?\s�<abUVY[pqR
m¢RVX�uSYkUVYk\V�)Yk\r��O2\sQ[UVYkaoQ[\

QSpquS\su$U W�YkZ4R a � Z¥Y[Z4\�a4m4p�T
\rQ[u[\�\ � ObU m4`4urv � moî1UVY[pqR
m¥\sm4`4u
��Zo\sm¤YkZ4\�Y[\s�?O�\rQkUVY[a4Q[\�Q[\sU egZ4\su

Y[Z4\ w WqU m4eg��Yk\r��O2\sQ[UVYka4QS\_T ß½à � 7 ! 8 'H!*) ³ P0! ³ í E�W¦����Z4pqegZ�pqu�YgU �V\sm¦U uFYkZ4\d��U � pq�(a4�

U¬Y[YgUVpqmbU �oWq\jY[\s�?O�\rQkUVY[a4Q[\Vv

� mnU(ObUVO�\rQ�������UJ�h�qm�\�Y�U W7� !,+/+/' ���fU(esWtR
u[\r`�u[ptm � a4WqU Q[p�Y��R�'X�Q[\r\PerR
u[�?R
WtR � pqesU W1��Rh`4\rW

��U u¤�4aopqWtY^a4O2R
m¢YkZo\�pq`4\sU u(O4QS\su[\rm�Yk\s`&pqm3YkZ4\�O4U O�\rQ(���;chYkU Q[�VRKTfptegZ�m z�RhR
O2\sQ[u�YkRheg�

� !,+X+ ² ��vE®ba4Q�YkZ4\rQ[�?R
Q[\V�7ptm.YkZ4ptu^��R
Q[�Dpqmfî1UVYkptR
m.ptu¥`4QSptT \sm@���¢U!u[eJUVW¡U Qd�b\sWt`.��Z4pqegZ@ptu

erR
moX�R
QS��UVWqWt��esR
a4OoWq\s`EY[R�YkZ4\ ª ptesesp�esaoQSTVUVYkaoQ[\5U m4`EY[Z4\(uSeJU WqU QP�b\rWq`=O2R Yk\rm�Ykp¡UVWA�1��Z4pqegZ

ptu�QS\su[O2R
m4uSpq�4Wt\FX�R Q�YkZo\PTVU esaoa4� \rm4\sQ � �
�f��U u�R
�oYgUVpqm4\r`�X�Q[R �ýY[Z4\y\r�ha4UVYkptR
m�R Xlu�YgUVY[\jptm��
u�Yk\sU `!RVX7�2\sptm � U u[uSa4��\r`�U5O4QSpqR
QSpAv � Zo\¥U OoO4Q[R�UVegZ!`4\�T
\rWqR
O2\s`�������UJ�f�tmn\rYPU WAv�� !,+X+x' �
��U uPU O4O4Wtpq\r`�YkR?R
O�\rm � \sR
�?\rY[QS�������_U Q[U eJU�m ��UJ�h�qm3�6² ³
³�²
��UVm4`!p�Y���UVuFuSZ4RK��m!Y[ZbUVY

U�uSpqm � a4W¡U QSptY��R�'X�QS\s\(erR
u[�?R
WtR � pqesU Wl��Rh`4\rW7pqu�QS\JU Wtpqu�YkpqesU WqW���O2R
u[uSpq�4Wt\ v � Z4pqu��?Rf`o\sW
u�YgU Q�Yku

��p�YkZDU mDpqm4p�YkpqU W)\ � ObU m4uSpqR
mDQkUVY[\ �lpAvò\ v�� ð���7 ³o�l��\reJU aou[\5YkZ4\?pqm4p�YkpqU WqW���uSYkUVYkpte?erR
m4`4p�YkptR
m

� ð� 7 ³��_a4u[\r`&ptm.YkZo\�esWtR
u[\r`¢a4m4p�T
\sQSu[\��?Rf`o\sWqudeJUVm@m4REWqR m � \sQ^��\�a4u[\r`@pqm.Y[Z4\�R
O2\sm

aom4ptT \sQ[uS\jesU u[\Vv � Z4pqu � ptT \su�U_Y���Rx�'ObU QkUV��\�Yk\sQ�a4m4p�T
\rQ[u[\P��Rh`4\rWbpqm¤��Z4pqegZ�R
m4\�R X*Y[Z4\PO4UC�
Q[U �?\rYk\rQ[u)`4\rY[\sQ[�?pqmo\su)Y[Z4\�u�YkQS\sm � Y[Z(R XbY[Z4\�ptm4ptY[p¡U W TVU era4a4� `4R
�?pqm4U m4es\�R X4Y[Z4\�a4moptT
\rQ[uS\ �

��ZopqWq\yY[Z4\_R YkZo\sQ�esR Q[Q[\ru[O2R
m4`4u�YkR?ptY[u�pqm4p�YkpqU W1\ � ObU m4uSpqR
m�QkU¬Yk\ v

ª \ser\sm�YkW��
�2U £ u[R X�Y��4U m � §?��Rh`4\rW*R X�YkZ4\_a4m4p�T
\rQ[u[\dpqmouSYk\sU `�R X £ �4p � �bU m � §¤��U uFO4QSRx�
O2R
uS\s`¦��� ª \s�4ZbUVm,�6² ³
³
³
��v�NjeresR
QS`4pqm � YkR�YkZopquy�?Rf`o\sWA�2YkZ4\¥a4m4ptT \sQSu[\5pquyptm4ptY[p¡U WtWt��pqm=U

'



u�YgUVY[pqe�u�YgUVY[\���ptYkZ?U�esWtR
u[\r` � \sR
�?\rY[QS�¤UVm4`5`4\rT R
pq`?R X�U m��¤u[ptm � a4WqU Q[p�Y��
v � Yku-\ � ObUVm4u[ptR
m�ptu

Y[Q[p �
� \sQS\s`�����UVm�ptm4uSYkU �4ptWqptY��?UVm4`�pqu�ptm4ptY[p¡U WtWt�(�<a4p�Yk\yuSWqRK�ñ�4aoY�W¡U¬Yk\sQ�Q[\sU egZ4\suPU(QkU¬Yk\yR X)U

Y��hO4pteJU Whpqmfî1UVYkptR
mbU Q���a4m4p�T
\rQ[u[\���Rh`4\rW<Y[ZbUVY7uSYgUVQSYku�X�Q[R
� UF�4p � �bU m � v � Z4\rm(YkZ4\�a4m4p�T
\sQSu[\

ptu�eJU QSQ[pt\s`�YkR¤YkZo\daou[abU W�®bQ[pt\s`4��U m4m;�%­:\s��U ptY[Q[\F\rT R
WqaoY[pqR
mn���nU¤O4ZbUVu[\_YkQkUVm4u[p�YkpqR m*v

� p � Z4\rQ¤`4pq�?\smou[pqR m4u(O4WqUK� \s`�U m&pq�?O�R
Q�YgU m�Y¥Q[R
Wt\�pqm¢YkZo\�uS\JU QSegZ�X�R
Q(UDa4mopt�b\r`&`o\?�
uSesQSpqOoY[pqR
m�R X*YkZo\y�<m4RK��m�X�a4m4`bU �?\sm�YkU W�ptm�Yk\sQ[U erY[pqR
mou�R X*mbUVYkaoQ[\5��uSYkQSR
m � �<��\JU �1�4\rWq\se�YkQSRx�
��U � mo\rYkpte(U mo` � QkUJThptYgU¬YkpqR mbU Wlpqm�Yk\rQkU e�YkptR
m4ug�PU m4`DU��4p � pqm4`4aouSYkQ��EZbUVu���\r\sm � \smo\sQkU¬Yk\s`

X�R Q?uS\rT \sQkUVWP`4\reJU `o\su����;YkZo\n��R
QS�hu�U pq�?pqm � UDa4mopt�b\r`,`4\ru[esQSpqOoY[pqR
m&R XjmbUVYkaoQ[\n��Z4pqegZ

QS\s�<a4ptQ[\su�YkZo\sR
QSpq\su���p�YkZ!U `4`4p�YkptR
mbU W�u[ObU er\_`4pq�?\sm4uSpqR
mou�u[a4egZ=UVuP�_U Wta ~ U*�%��Wq\rpqm*�h\sWt\rT
\rm��
`opq�?\sm4uSpqR
mbUVW�uSa4O2\sQ � QkUJThptY��.U m4`¢Yk\rm���`opq�?\sm4uSpqR
mbUVW$u[a4O2\sQSuSYkQSpqm � Y[Z4\sR Q[pq\rusv � \�`4R�m4R Y

�<m4RK� ��Z4\rY[Z4\sQ5��\V��Z<a4��U m;�2\spqm � us�-O2R
u[uS\su[u5YkZo\�esU ObU erptY��.R XFZbUJTfptm � YkZ4\�U eres\ru[u¤YkR

Zop � Z4\rQP`opq�?\sm4uSpqR
m4urvF��aoYJ�2ptX)YkZ4\rR
Q[pt\suF��ptYkZ�U `4`4p�YkptR
mbU W:uSObU es\^`4pq�?\smou[pqR m4uP\ � pquSYs�2Y[Z4\sm

R a4Q�a4m4ptT \sQSu[\^��R
a4Wt`!OoQ[R
�bUV�4Wt���2\_pqmnYkZ4\rpqQ�WtRM�O�'\sm4\rQ � �nWtpq�?ptYsv � Z<a4us�1YkZ4\^U �2RKT
\d��\rm��
Y[pqR
mo\s`¥Y[Z4\sR
QSpq\ru$U Q[\�\ � O2\serY[\s`5YkRy��U �V\�O4Q[\r`4pqe�YkptR
m4u)��ZopqegZ¤esR ��O4W��_��ptYkZ¥R
�4u[\rQSTVUVY[pqR
m4urv

�FmoX�R
Q�Yka4mbU¬Yk\sW��
�
uSR�XÖU Q
m4R
mo\�R XbYkZ4\ru[\�YkZo\sR
QSpq\su$Z4UKT \���\r\sm5u[aoeses\ru[u�X�a4W�ptm¥YkZopqu
uS\sm4uS\ v$NjW��
Y[Z4R
a � Z�U mnU eres\sOfYgU �4Wt\jO4Z��hu[pteJU W+��\regZbU m4ptu[�ým4\ser\suSukU Q���YkR(\ � O4W¡U ptm�Z4RK� R
m4\yerR
a4Wt` � R

X�QSR
� YkZ4\ru[\(Y[Z4\sR
QSpq\rujYkR�R a4QPXÖU �?pqWtp¡U Q�WqRK�O��\rm4\sQ � ��uSObU er\rYkpt��\^esR
uS��R WqR � �nptuju�YkpqWtW)WqU eg�X�
ptm � �lptY_ptu � \sm4\rQkU WtWt�=�2\sWtpq\�T
\s`DYkZbU¬Y^uSa4egZ¢O4QSRfer\suSu[\su^esR
aoWq`¦YgU �V\�O4WqU es\5pqm=Y[Z4\?X�R Q[� R X

erR
�?ObU erY[pt�besUVYkptR
m5U u�pqm��_U Wqa ~ UC�%��Wt\spqm^YkZ4\rR
Q[pt\suj�Öu[\r\P\Vv � v$��R
Wq�gm � a4Q[m4\rQ !(+X+ ³o� } T
\rQ[�
`oa4pqm�m � \su[uSR
m !(+X+R) �½�4��Z4\sQS\dY[Z4\^\�T
R
WtaoYkptR
mnR X7Y[Z4\d\ � YkQ[U?`4pt��\rm4u[ptR
m4u�ptuFerR
m4uSpq`4\rQ[\s`

`op.-�\sQ[\rm�Y�X�Q[R
�èYkZbUVY_RVX�Y[Rf`4UK�Z�òu_R
�4u[\rQST \s`.R m4\surv � mDY[Z4pquju[es\rmbU QSpqR4�l\ � Y[QkU�`4pq�?\smou[pqR m4u

´



uSR
�?\sZ4RK�@erR
m�YkQkUVerYlYkRPUFuSp ~ \�U¬Y�Y[Z4\�R
Q[`4\rQlR X�M ß½à �M��Z4pqWt\$YkZ4\-R Y[Z4\sQSu)erR
m�Ykpqm<a4\�\ � ObUVm4`4pqm � v
®bQ[R �ÚYkZo\5XÖUVerY�YkZ4UVY_��\5O2\sQ[er\sp�T
\5YkZ4\¤��R
Q[Wt`¦Y[RnZbUJT
\5YkZ4QS\s\?u[ObUVY[p¡U W>`4pt��\rm4u[ptR
m4ur�

Y[Z4\5`4pquSesa4uSu[ptR
m4u^U ��R aoY�YkZ4\?\ � ptuSYk\rm4es\?R X�Z4p � Zo\sQ�`4pt��\rm4u[ptR
m4u��2\sesR ��\5�?\JU m4ptm � X�a4W7UVY

uSaLj?espt\sm�YkW��5u[��U WqWfWq\sm � YkZ?u[esU Wq\ru�UVm4`?Y[Z4\F\ � pqu�Yk\smoes\FR X*Z4p � Z4\rQ$`4pq�?\sm4uSpqR
mou�ptu � \smo\sQkUVWqWt�

erR
Q[QS\sWqUVYk\r`���ptY[Z�YkZ4\^T
\sQ���\sU Q[W���O4ZbU uS\su�R X$Y[Z4\(a4m4p�T
\rQ[u[\^��Z4\sQS\(��\(QS\JU egZ=T \sQS�!u[��U WtW

Wt\sm � YkZ5u[esU Wq\ruj��{�M ß½à �
UVY$��Z4pqegZ?ptY-ptu$��\rWqpt\rT
\r`¤YkZbUVY�Z4p � Z4\rQ$u[ObUVY[p¡U Wf`4pq�?\smou[pqR m4u$��\resR
�?\

QS\suSR
WtTVU �4Wt\¥UVm4`=esR
�?\¥R m<Y[R�YkZ4\^ukU �?\¥X�RhR Ykptm � U ujYkZo\(uSYkU m4`bU QS`=R
m4\rusvyNPuy��\rm�YkpqR m4\s`

\sU Q[Wtpq\rQs�*ptmoî1UVY[pqR
m���U u_R
QSp � ptmbU WqW��nO4Q[R O�R
uS\s`=YkRnuSR
WtT \5Y[Z4\¤WqR m � uSYkU m4`4ptm � O4Q[R
�oWq\s�?u�R X

�?Rh`4\sQSm�erR
u[�?R
WtR � ��uSa4egZ=U u�î1U¬Ykm4\ru[uyUVm4`!ZoR
Q[p ~ R
m*v���afYJ�b��ZbUVY�X�R
QSes\suFa4u�YkR?esR
mou[pq`o\sQ

ptmoî1UVY[pqR
m�pqmEYkZo\¤ukU �?\¤esR
m�Y[\ � Y_��ptYkZ=Zop � Z4\rQy`4pt��\rm4u[ptR
m4uyptujYkZ4\¤uSeJU Wt\�� w W¡UVm4eg��uSeJU Wt\K�

U¬Y���Z4pqegZ�ptY�u�YgU Q�Ykusv

� m5YkZ4ptu
YkZ4\ru[ptus�<��\�\ � O4WtR
Q[\�Y[Z4\�esR
uS��R
WtR � pteJU WhesR
mou[\s�<a4\rm4es\ru�R X2YkZ4\�O2R
u[uSpq�4ptWqptY��_Y[ZbUVY

Y[Z4\�a4moptT
\rQ[uS\�R
m4er\�ZbU `@�?R
Q[\5YkZ4U m.YkZoQ[\s\�u[ObU er\�`4pq�?\smou[pqR m4u^`oa4Q[ptm � YkZo\�O4QS\s��UVY[Y[\sQ

OoZbU u[\�U m4`^uSYkao`o�dZ4RK�@ptY���UK�_Z4UKT \�\�T
R
W�T
\s`¥pqm�YkR�YkZ4\�O4QS\su[\rm�Y
YkZ4QS\s\�`4pq�?\smou[pqR mbU W�uSYkUVYk\Vv

ª \s`oa4erY[pqR
m¢RVX�`4pq�?\sm4uSpqR
mou¥esR a4Wq`.YkU � \�O4W¡U er\�U u^pqm@�_U Wta ~ U*�%��Wq\rpqm¦YkZ4\rR
Q[pt\su��Ö��R
Wq��m
� a4QSm4\sQ !,+X+ ³
���
��Z4\rQ[\PY[Z4\F\ � YkQ[U^`4pt��\rm4u[ptR
m4u$esR m<Y[QkU e�Y�Y[R w WqU m4eg�¤u[p ~ \�Z4R
�?R � \rm4\sR a4u[W��

UVm4`!ptu[R Y[Q[R
OopqeJUVWqWt� ����Z4pqWt\yYkZ4\_R
�4uS\sQ�T
\s`!YkZ4QS\s\_`4pq�?\smou[pqR m4u�\ � ObUVm4`*v

� Z4\jQ[\s��U ptm4`4\sQ-R X+YkZ4ptu�Y[Z4\suSpqu�ptu�R
Q � U m4p ~ \r`�U u�X�R
WqWtRK��usv � m�z�ZbU OoY[\sQ �S� �<��\y`4ptu[era4u[u

Y[Z4\�WqUJ��u)R X4O4Z��fuSpqeru7pqm^Z4p � Z4\sQ�`4pq�?\smou[pqR m4u�U m4`^��QSptY[\�Y[Z4\�erR
Q[QS\su[O2R
m4`opqm � w WqU m4eg�_u[esU Wq\Vv

� m�z�ZbU OfYk\sQ �S�[� �4��\^O4QS\suS\sm�YjR a4Q���Rh`4\sW�YkR � \�YkZ4\rQ���ptYkZnp�Yku�`o�hmbU �?pqesU W*\r�ha4UVYkptR
m4uFU m4`

uSR
WtT \�YkZ4\r� U mbU W��hY[pqesU WqW��3aom4`4\sQ5YkZo\�ptm4ptY[p¡U W�esR m4`4ptY[pqR
mou¤pqm4uSO4pqQS\s`;����]_Wtpqm4\rQ[���!U Q[�VRMT

µ



pt`4\JUVu�U u?pqm;YkZo\�O4QS\rThpqR
aou�ObUVO�\rQ[u=�6chYgUVQ[� RKThpqegZ�m z�RfR O�\rQ[uSY[Rfeg� !,+/+ ²f����UK�h�tm,\rY�U W6v!(+X+/' �:�_U Q[U eJU�m ��UJ�f�tm3² ³
³�²
�½v � m.z�ZbU OoY[\sQ � ° �*��\5O4QS\su[\rm�Y(U�u[O2\serpt�be5`4pt��\rm4u[ptR
mbU W

QS\s`4aoerYkptR
m¦u[er\smbU QSpqRnX�Q[R
��& 7 ' Y[R�& 7 $�uSObU es\?`4pt��\rm4u[ptR
m4ujX�R
Q�erWqR
uS\s`DU m4`DR
O2\sm

� \sR
�?\rY[Q[pq\rus�bQS\su[O2\se�Ykp�T
\sW��
vF®7ptmbU WqW��
�4z�ZbU OoY[\sQ ° erR
m�YgU ptm4ujU?u[a4�?��U QS�nUVm4`�`4ptu[era4u[uSpqR
m

RVX7R
aoQ���U ptm�Q[\ru[a4W�Ykusv

)



ÿ�a!þ�bc��

d��
b
a�����1Jÿ���1�� a`1h��a`

d���1h��

����1h�����

²hv ! ­lUJ��uPR X7ijU¬Yka4QS\^UVm4`�®1aom4`bU �?\sm�YgUVW�z�R
m4uSYkU m�Yku

cfptm4es\���\PZbUJT \Pm4R^`4pqQS\se�Y�\ � O�\rQ[pq\rm4es\FR X*UdZ4p � Z4\rQ�`opq�?\sm4uSpqR
mbUVWo��R Q[Wq`+�<��\FeJU m�R
m4Wt�

� a4\suSu�Z4RK� YkZ4\!W¡UJ��u�R XymbUVYkaoQ[\��?p � Z<Y�ZbUJT
\�WqRhR
� \r`�Wqpt� \�pqm,Zop � Z4\rQ�`opq�?\sm4uSpqR
m4u?���

\ � O4Q[\ru[u[ptm � Y[Z4\�esa4QSQ[\rm<Y�W¡UJ��u$R X�mbUVY[a4Q[\�ptmg&ý`4pt��\rm4u[ptR
m4usv � m5YkZ4ptu-��UJ�
����\PerR
a4Wq` � UVpqm

uSR
�?\dptm4u[p � Z�YFU �2R
aoY�Z4RK�¯U5&5�'`4pq�?\sm4uSpqR
m4U W+a4moptT
\rQ[uS\^�?p � Z�Y�Z4UKT \^WtRfR � \s`�Wqpt� \V�bU m4`�ptX

p�Y�\ � ptuSY[\s`*�4ZoRM�ñptY���UJ��ZbUJT
\�\�T
R
W�T
\s`nptm<Y[R¤ptY[u�O4QS\su[\rm�YPu�YgUVY[\ v � m�YkZopqu�erR
m�Yk\ � Ys�4��\_UVQ[\

OoQ[pq��U QSpqWt�ypqm�Yk\rQ[\su�Yk\r`?ptm(\ � O4QS\suSu[pqm � Y[Z4\ � pqmouSYk\rpqm��òu � Q[UKThp�YgUVY[pqR
mbUVW
�b\sWt`¤\s�<abUVY[pqR
m4u7pqm
&
`opq�?\sm4uSpqR
m4urv � -�\serY[ujR X
R YkZ4\rQPptm�Yk\sQ[U erY[pqR
mouPUVQ[\dmbUVYkaoQkU WtWt��ptm4esWta4`4\r`�pqmnYkZo\^\r�ha4UVYkptR
m4u

RVX7u�YgUVY[\_Y[ZbUVY���\^aou[\ v

� m�YkZo\du�Yka4`f��R X7U5&���`4pt��\rm4u[ptR
mbU W1a4m4p�T
\rQ[u[\d\rT \sm�ptXl��\derR
a4Wt`�\ � Yk\smo`�Y[Z4\_esa4QSQ[\sm�Y

WqUJ��u$R X2mbUVYkaoQ[\�YkR_& `4pt��\rm4u[ptR
m4ur��ptY
ptu$uSY[pqWqWhm4R Y-er\sQ�YgU ptm(YkZbUVY$Y[Z4\�esaoQ[Q[\rm�Y�erR
m4u�YgU m�Yku�R X

m4UVYka4QS\ �2mbU �?\sW���YkZ4\du[O2\s\r`=R X$Wqp � Z�Y�=¬��iP\���YkR
m��¨uyerR
m4u�YgU m�YyRVX � QkUJThptYkUVYkptR
m�6?� w W¡U moeg�

erR
m4u�YgU m�Y��Ö`optThpq`4\r`E���=²*w����!U m4`E��R
WtY ~ ��U m4m��òujerR
m4u�YgU m�Y ���2��pqWqW�Q[\r��UVpqm!Y[Z4\(u[U ��\Vv

� \sm4er\ �*R a4Qym4\ � YjYgU uS�!ptuPYkR�`4\serpq`4\^a4O�R mEYkZ4\^mhao��\rQ[pqesU WlT UVWqa4\ruyR X
Y[Z4\(mbUVY[a4QkUVW)erR
m��
u�YgU m�Y[uFY[R?�2\_a4u[\r`!ptm�& `opq�?\sm4uSpqR
m4urv

"



� m¢�<abUVm<Y[a4� ��\regZbU m4ptesur�¡�=QS\sO4QS\su[\rm�Yku(R
aoQ^ptmbU �4ptWqptY���R X��?\JU uSa4Q[ptm � YkZ4\���R
�?\sm;�
Y[a4�£¢&U m4`¢O2R
u[p�YkptR
m�¤&R XFUEObUVQSYkptesWt\�uSpq�(a4W�YgU mo\sR
a4uSWt�=��p�YkZ@esR ��O4Wt\rY[\�O4QS\sesptu[ptR
m*v � m& `4pt��\rm4u[ptR
m4ur�lU u[uSa4��ptm � YkZbU¬Y^�<abUVm<Y[a4� O4QSR
O�\rQSY[pq\su�RVX���UVY[Y[\sQ_U QS\5pqm4`4\rO�\rm4`4\rm<Y^R X

`opqQ[\rerY[pqR
m*�oa4m4es\rQSYkU pqm�Y���X�R
Q�\sU egZ�`opq�?\sm4uSpqR
m�ptu � ptT \sm!U u

¥c¤�¦�¥§¢H¦©¨ � â
² 8 �6²fv ! �

�Fm4es\rQSYkU pqm�Y���X�R
Q & `4pt��\rm4u[ptR
m4u�esU m�Y[Z4\sm��2\_��QSptYSYk\sm!U u

¥c¤ | ¥
¤ E 8k8k8.8k8Y¥c¤ â ¥§¢ | ¥§¢ E 8k8.8k8k8Y¥§¢ â ¨ó�z� â @ ²
� â 8 �6²fv ²
�

� \(m4RK�ópquSR
W¡U¬Yk\_YkZ4\(erR
m�YkQSpq�4aoY[pqR
m!R X$YkZo\ £ `4ptukU O4O2\JUVQ[pqm � §�`4pt��\rm4u[ptR
mEUVm4`E��Q[p�Yk\ � �1v

�6²fv ²
��U u

¥c¤ E 8k8.8k8.8%¥c¤ â ¥§¢ E 8.8k8k8.8%¥§¢ â ¨ �z� â @ ²
� â
�~¥c¤ | ¥§¢ | � 8 �6²fv%$��

��\rX�R
QS\=`4pq�?\sm4uSpqR
m4U WPQS\s`4aoerYkptR
m*�FR
m4\EerR
a4Wt`8ukUJ��YkZ4UVY�YkZo\=\ � pqu�Yk\smoes\¦R Xd`4pq�?\smou[pqR m4u

� Q[\JU¬Yk\sQ�YkZbU m�& U QS\y\ � erWqa4`4\r`�U(OoQ[pqR Q[pAv)NPX�Y[\sQ�`4pt��\rm4u[ptR
mbU W2Q[\r`4a4e�YkpqR mn��\�\ � O2\se�YFY[Z4\

QS\s`4aoes\s`¦`4pt��\rm4u[ptR
m4u�YkR��2\¥\�TVU esabU¬Yk\s`+�*Z4RK��\�T
\rQyYkZ4\�����UJ�!erR
m�Ykptmhao\¥YkR�\ � pquSYyUVYjY[Z4\

w WqU m4eg��uSeJU Wt\ v � \rm4es\V�1��\_esR
aoWq`�YgU �V\

¥c¤ | ¥�¢ | �ª� â \ �6²fv ' �
��ZopqegZ�esR
m�T
\rQSY[u � �1vj�6²fv%$���pqm�YkR

¥
¤ E 8k8k8.8k8Y¥c¤ â ¥§¢ E 8k8.8k8k8Y¥§¢ â ¨ó�z� â @ ²
� â :�| �6²fv ´
�

+



UVuPYkZo\(a4m4er\sQSYkU pqm�Y��!Q[\rW¡UVY[pqR
mnX�R
QPY[Z4\¥QS\s��U pqmopqm � ��& J ! �z��`opq�?\sm4uSpqR
mbUVW:u[ObU er\ v � mEY[Z4\

Wtp � Z�Y_R X�YkZ4\¤X�R
QS\ � R pqm � `4ptu[esaou[u[ptR
m*�l��\�U Q � a4\¤YkZbUVYd`4pt��\rm4u[ptR
mbU W7Q[\s`oa4erY[pqR
mD`4Rh\sudm4R Y

UC-+\rerY�YkZo\5TVU Wta4\¤R XQ� â U m4`=YkU � \5ptYdUVu_UnerR
m4u�YgU m�Y_��Z4pqegZ¦ptu�pqm4`4\rO�\rm4`4\rm<Y^R X¡& U m4`

uS\rY�� â�7 � 7 ! 8¨³�´ ' µ
9 ! ³ :;El« es� E B;DX@ u[\reA8
� m�� !O¬ $��z�'`4pq�?\smou[pqR mbU Wlu[ObUVes\?�AYkpt��\V��=^QS\sO4QS\suS\sm�Yku_YkZ4\¤uSO�\r\s`¦R X-Wtp � Z�Yyptm�TVU esaoa4�

UVm4`�p�Yku-u[p � m4pt�4eJU m4er\�Wqpq\ru-pqm5YkZ4\�XÖU erY-Y[ZbUVY�pqm?u[O2\serp¡U WbYkZo\sR
Q��5R X*QS\sW¡U¬YkptThp�Y��(ptY�`4\��bm4\ru�U m

aoO4O�\rQ�Wqpt��p�Y$YkR(YkZo\yu[O2\s\r`!R XlOoQ[R
ObU � UVYkptR
m�R XlesU a4u[U W*\�-�\se�Ykurv � m3� !A¬ &��­��`4pt��\rm4u[ptR
mbU W

��pqm4�VRM��uS�<p)uSObU es\S�'Y[pq�?\ �oWtpqm4\�\rWq\r��\rm<Y�ptu � ptT \sm!U u

®;¯ E 7 = E â ®R° E J ®©±² Eâ \ �6²fv¨µ��

��Zo\sQ[\ ®3±² â ptu�Y[Z4\dO4Q[R
O2\sQF`4ptuSYgUVm4es\dpqm�&Ú`opq�?\sm4uSpqR
m4urv�chO�\r\s`�RVX$Wqp � Z�Y�esR
aoWq`�pqm�O4Q[ptm��
erpqO4Wt\¥�2\¥�?\JU uSa4Q[\r`=���E�2R
a4m4erpqm � Wtp � Z�YP��\�Y���\r\sm¦Y���R�O2R
ptm<Y[ujptmEu[ObUVes\(��ptY[Z=U�O4QSR
O2\sQ

`opquSYkU m4er\§¥ ±² â �4U mo`������?\JU uSa4Q[ptm � Y[Z4\jY[QkU m4uSptY�Ykpt��\2¥ ° v � Z4\sm�Y[Z4\yu[O2\s\r`�R XlWqp � Z�Y¡= â
ptu�R
�oYgUVpqm4\r`nX�QSR
� Y[Z4\^Q[UVYkptR���= â�7 � ®©±² â @ ®X° 8b®bQSR
� YkZopqu���\desR m4esWta4`4\_YkZbUVYPU u�WtR
m � U u

Y[Z4\�O4QSR
O�\rQ�`4pqu�YgU m4er\���\�Y���\r\sm�YkZ4\_u[\rWq\rerYk\r`!O2R
ptm<Y[u�Q[\r��U ptm4u�Y[Z4\�ukU �?\_U m4`�Y[Z4\_u[O2\s\s`

RVX�Wqp � Z<Ydptu^ptu[R Y[Q[R
O4pte ����\�erR
a4Wt`.YgU �V\�= â U u(U!esR
m4u�YgU m�Y¥pqm4`4\rO�\rm4`4\rm<Y5RVX & U m4`.a4u[\= â�7 = 7 ²;8 +X+X)/+ 9 ! ³;|~}³=S> @ u[\redX�R
Q�Y[Z4\_u[O2\s\r`�R X)Wqp � Z�Y�pqm�TVU era4a4� X�R
Q�U WtW�&`8
� m=iF\r��Y[R
m��òuPYkZo\sR
Q��!RVX � QkUJThptYkUVYkptR
m*�oY[Z4\¥u�YkQS\sm � Y[ZER X)YkZ4\ � QkUJThptYkUVYkptR
mbU W+X�R Q[es\d�2\?�

Y���\s\rmEY���R���UVu[u[\ru�> | UVm4``> E ptu�O4Q[R
O2R
Q�YkpqR mbU W*YkR5YkZo\(iP\���YkR
m��¨uPesR
m4u�YgU m�YjR X � Q[UJTfp��
YkUVYkptR
m56?����Z4R u[\Fmhao��\rQ[pqesU WoTVU Wta4\�pqu$\s�<abUVW1Y[R¥µ�8 µ ) ² ³29 ! ³;:;<�=?> í?@CB;D u[\re(EF8hNPu[uSa4��ptm �

Y[ZbUVYFiF\r��YkR m��¨u � Q[UKThp�YgUVY[pqR
mbUVW��b\rWq`n\s�<abUVY[pqR
mnZ4R Wq`4uFU Wtu[R¤pqm�& `4pt��\rm4u[ptR
m4us�f��\_��Q[p�Yk\

! ³



±´ â P ±B â�7ªJ2µjâ 6 â n â 8 �6²fv ) �
� \sQS\ � ±B â pqu�YkZo\ � Q[UKThp�YgUVY[pqR
mbUVW��b\rWq`!T \se�YkR
QPQ[\sOoQ[\suS\sm�Ykptm � Y[Z4\ � QkUJThptYkUVYkptR
mbU W+X�R Q[es\dO2\sQ

aom4ptY���U u[ur�;n â pqu$YkZo\F��U uSu�`4\rm4u[p�Y��
� ±´ â pqu$Y[Z4\P`optT
\rQ � \rm4es\PR
O2\sQkU¬YkR
Q$ptm�&ý`4pq�?\smou[pqR m4u

UVm4` µyâ pquPYkZ4\¤uSR
Wqpt`EU m � Wq\(uSa4�oYk\rm4`4\r`3���¦U�uSO4Z4\sQS\5pqm=U�&5�'`4pq�?\smou[pqR mbU Wlu[ObUVes\ v � m��
Y[\ � Q[UVYkptm � �2R YkZ�uSpq`4\ruFRVX � �1vP�A²fv ) ��ptmnU�&5��`4pt��\rm4u[ptR
mbU W2u[O4U es\dU m4`nUVO4O4Wt�hptm � ]dUVa4u[u��¨u
`optT
\rQ � \rm4es\_YkZo\sR
QS\s���o��\_��Q[p�Yk\yY[Z4\�X�R
Q[er\dWqUJ�æ�2\rY���\s\rm�Y���R?��U u[uS\su > | U mo`�> E U u±¶ â�7KJ 6 â > | > ED â :�|â ·¸ qh8 �6²fv%"��
NPuPesU m���\_u[\r\sm�X�QSR
� � �1v��6²fvY"
���oY[Z4\dX�R Q[es\_WqUK� � Rh\suFU u ! @xD â :�| v�®1R Q�\ � U �?O4Wq\V�bptX���\

uS\rY�& 7 $o�7��Z4ptegZ;esR
QSQ[\suSO�R m4`4u(YkR!YkZ4\�era4Q[QS\sm�Y5m<a4�(�2\sQ(RVX�u[ObU er\�`4pq�?\smou[pqR m4us�7Y[Z4\

X�R Q[es\jW¡UJ� � Rf\ru�U u ! @CD E�U u�ptY�uSZ4R
a4Wt`���\Vv � \yesU mnm4RK�æQS\sWqUVYk\�6 â YkR^YkZ4\_U eres\rWq\sQ[UVYkptR
m

RVX
U(Yk\ruSYP��UVu[uQ> | U m4`�ptYku�uS\sObUVQkUVY[pqR
m�X�Q[R � U m4RVYkZ4\rQF��U uSu�> E U u6 âi7º¹¹¹¹ ® E ±D â®X° E ¹¹¹¹ D â :�|â> | \ �6²fv + �
��Zo\sQ[\ ±D â Q[\rO4Q[\ru[\rm<Y[u�YkZ4\PQkU `opqa4u-T
\rerYkR Q�esR
mom4\se�Ykpqm � > | YkR > E pqm�&ü`4pq�?\smou[pqR m4usv � \

pt���?\s`op¡UVY[\sWt�¦moR Ykptes\�Y[ZbUVY56 â ZbU u?UE`4pq�?\smou[pqR m.YkZbU¬Y5`4\sO2\sm4`ou?R m�&!��p6v¨\Vvt�2»¼6 â©½27=S> â^@CB;D u[\sehEJv�NjuSu[a4�?pqm � YkZbUVYjYkZ4\(\r�<a4ptTVU Wt\sm4er\(O4Q[ptm4esptO4Wq\dpqujU WquSR�TVU Wqpt`�ptm�& `4pq�?\sm;�
uSpqR
mous�b��\¥U Q � a4\dY[ZbUVY�YkZo\¥U eres\rWq\sQ[UVYkptR
m�R X7Y[Z4\^Y[\suSYP��U u[uS\suyUVQ[\_pqm4`o\sO2\sm4`4\rm�YyR X
Y[Z4\sptQ

��U uSu[\surv � X���\?YkU � \¤Y[Z4\5QkUVY[pqR�R X � �2v!�6²fv + �PX�R
QjY���R�`4pk-+\rQ[\sm�Y�Y[\suSYd��U u[uS\su_��ptY[Z¦Y[Z4\

u[U �?\¤`4pqu�YgU m4er\ D �*��\5u[\r\5Y[ZbUVY_6 â u[Z4R
aoWq`¦��\(Y[Q[\sUVYk\r`3UVu^U�erR
m4u�YgU m�Ydpqm¦U � p�T
\sm¦`4p��
�?\smou[pqR m*v � RM��\rT \sQr�:m4\sp�YkZ4\rQ � �1v5�A²fv ) ��m4R
Q � �1v5�6²fv + �FeJUVm � abU Q[U m�Yk\r\¥YkZbU¬YyptY[uPTVU Wta4\

!/!



��ptWqW�Q[\s��U ptm.YkZ4\�u[U �?\�pqm;U=a4m4p�T
\sQSu[\���ptY[Z&UE`4p.-�\sQS\sm�Y5&`8$­lUVY[\sQs�$��\���pqWqW�esR
mou[pq`o\sQ

`op.-�\sQ[\rm�Y_mhao��\rQ[pqesU W)TVU Wta4\suPX�R
Q�6 â ptm=R
a4QyesU Wqera4W¡U¬YkpqR m4uyU mo`=�<�EesR
�?ObU QSpqm � R a4Qym<a��
�?\sQSpqesU W�QS\suSa4WtY[u¥��ptY[Z@R
�4u[\rQSTVUVY[pqR
mbUVW�`bU¬YgU���\���pqWqW�U Q � a4\�ptm.XÖUJT
R
Q¥R XPU m@\ � O4QS\su[uSpqR
m

Y[ZbUVY�QS\sW¡U¬Yk\su�6 â pqmn`4p.-�\sQS\sm�YF`4pq�?\smou[pqR m4usv

®7ptmbU WtWt�
�+pqmDesW¡UVu[u[pteJU W$u�YgUVY[pqu�YkpqesU W$�?\segZbU mopqesur�)\r�<a4pqObUVQSYkp�YkptR
m=YkZ4\rR
Q[\r� U u[uS\sQSY[u^Y[ZbUVY

Y[Z4\¥�?\JUVm�TVU Wqa4\dR X$\sU egZ=pqmo`4\sO2\sm4`o\sm�Y��<abU `4Q[UVYkptedY[\sQS�Úptm!YkZo\ � UV��ptWtYkR m4p¡U m�ptuP\r�<abU W

Y[R |E �0T^v w QSRKTfpt`4\s`DYkZbU¬YdY[Z4\?W¡UJ��u^RVX�YkZo\sQ[�?Rh`o�hmbU �?pqesu_`4R�m4R Y^egZbU m � \?��p�YkZ�&��l��\

UVQ � a4\PYkZbUVY�\JU egZnuSObU es\�`opq�?\sm4uSpqR
m���ptWqW1�4QSpqm � U(mo\r� �<abU `4Q[UVYkptey`4\ � Q[\s\�RVX:X�Q[\s\r`4R
�ýYkR

Y[Z4\ � U ��ptWtY[R
m4p¡UVm�U mo`EYgU �V\5� 7 ! 8Y$X" ³ ) 9 ! ³;:�|~¾ ¸ D*BH@ W U ujYkZo\5��R
WtY ~ ��U m4m!esR
m4u�YgU m�Y

X�R Q�U WqW�&�v

� Z4\_X�R
QS\ � R
ptm � `4ptu[era4u[uSpqR
m���UV� \su�p�Y�esWq\sU Q�YkZ4UVY�YkZ4\�TVU Wta4\�R X�6 U uFU(X�a4m4`bU �?\sm�YkU W

erR
m4u�YgU m�Y�R X*mbU¬Yka4QS\Pptu�moR Y�U u$�bQ[�ýU u-YkZ4UVY�R X¿=M�H�¤U mo`��V8hiFRM�_�<��\jU QS\�Q[\JUV`o�¤YkR_��Q[p�Yk\

Y[Z4\ w W¡U m4eg��u[eJUVWq\dU O4O4WtpqesU �4Wq\FYkR!� !¡¬ &��z�'`4pq�?\sm4uSpqR
m4U W+uSObU es\S�'Y[pq�?\ v

²hv�² w W¡U moeg��#yabU m�Ykp�Ykpq\ru�pqm�x `4pq�?\sm4uSpqR
mou

� Z4\$Y[QkU `4p�YkptR
mbU WtWt�FU `4�?ptYSYk\r`yTfpt\r�.U �?R
m � esR u[�?R
WqR � pquSY[u*pqu�YkR�uSYkU QSYlYkZo\$\rT
R WqaoY[pqR
m_R X

Y[Z4\Fa4m4ptT \sQSu[\PX�QSR
�ÛY[Z4\ w WqU m4eg�5u[esU Wq\���Z4ptegZ�pqu-X�R
QS��\r`?���5YkZo\FX�a4mo`bU �?\sm�YgU W1erR
m4uSYkU m�Yku

RVXlmbUVYkaoQ[\yptm�R
Q[`opqmbU Q��5X�R
a4Q�`opq�?\sm4uSpqR
mbUVW2uSObU er\?�'Y[pq�?\yU mo`���Z4pqegZ�QS\sO4QS\su[\rm�Yku�YkZ4\ju[eJUVWq\

RVX7\ � Y[Q[\r��\�O4Z��hu[pteJU W:�<abUVm<Y[ptY[pq\su�uSa4egZ!U u�Wq\sm � YkZ*�hYkpt��\V�o`4\rm4u[p�Y��nU m4`nYk\r��O2\sQ[UVYka4QS\ v � m

R Q[`4ptmbU QS�=� !¡¬ $
�z��`opq�?\sm4uSpqR
mbUVW�uSObU es\S�'Y[pq�?\ � w W¡UVm4eg��u[esU Wq\_�<abU m�Y[ptYkpt\su�U QS\ � ptT \sm�U u

! ²



w W¡U m4eg��Wq\sm � YkZ ©0M ß�àH7ÁÀ 6c�= í 7 ! 8¨µ ! µ
³ PX! ³ : í�í =?>�\
w W¡U m4eg��Ykpq�?\ © ° ß�à�7 À 6c�= y 7 ´�8Y$ + ³ )�PR! ³ : ì�ì ¯ ¸ =*\
w W¡U m4eg����U uSu ©R> ß�à�7 À �;=6 7 ²�8 !,) µX" PR! ³ :;y B;D \
w W¡U m4eg��`4\sm4uSptY�� ©Rn ß�àH7 = y�;6 E 7 ´�8 ! ´/" '�PR! ³ � í B;DX@ =S> í \
w W¡U m4eg��Yk\s�?O2\sQkU¬Yka4QS\d©XT ß½à�7 À �;= y6 !� 7 ! 8 'H!,) ³ PR! ³ í E W�8

� Zo\3XÖU e�Y�Y[ZbUVY�YkZ4\¦X�R
QSes\¦W¡UJ� X�R
Q � Q[UJTfp�YgUVY[pqR
m4U WP�b\rWq`ñ`4\sO2\sm4`ou�R
mÂ&���Ux-�\se�Yku!Y[Z4\

`o\r�bm4p�YkptR
m4u�R X�TVU Q[ptR
a4u w W¡U moeg���<abU m�Ykp�Ykpq\ru���Z4pqegZ�eJUVm!m4RK�¯�2\ � p�T
\sm!U u

w W¡U m4eg��Wt\sm � YkZ ©0M ß�àÈá âi7uÃ 6 â �= íªÄ ÅÆ�Ç Å \
w W¡U m4eg��Y[pq�?\ © ° ß�àÈá âi7�Ã = â¿È E6 â � Ä ÅÅ Ç,Æ \
w W¡U m4eg����U uSu ©R> ß�àÈá âi7�Ã � â :;E = ì : â6 â Ä ÅÆHÇ Å \
w W¡U m4eg��`o\sm4uSptY�� ©Rn ß�àÈá âi7 Ã = ì È E â� E 6 â¿È |â Ä ÅÆHÇ Å \
w W¡U m4eg��Y[\s�?O�\rQkUVY[a4Q[\�©XT ß½à»á âi7 Ã � â :;E = â¿È E6 â Ä ÅÆHÇ Å !� 8

iPUVYka4Q[U WqW��
�dm<a4��\rQ[pteJU WdT UVWqa4\ruER X5YkZ4\ru[\;�<abU m�Ykp�Ykpt\su���ptWqWd`4\sO2\sm4`óR
múY[Z4\@��Rh`4\rW

UV`bU OoY[\s`¦X�R
QyYkZ4\g& `4\sO2\smo`4\sm4er\�R XI6 â U m4`¦YkZo\g& p�Yku[\rWtX%v � m3R
Q[`4\rQ�YkR � \rY^U mDpq`o\JU

UV��R
afY�ZoRM� YkZ4\�TVU Q[ptR
a4u w W¡U moeg�@�ha4U m�YkptY[pq\ru?egZ4U m � \n��ptY[Z�&��-��\!YgUV� \nYkZ4\nm<a4�?\sQ[p��
esU W-T UVWqa4\?R X 6 â Y[RE��\5YkZo\�ukUV��\�U u^Y[ZbUVY^R X 6 í U m4`¢OoQ[\suS\sm�Y¤R
aoQ¥Q[\ru[a4W�Yku^pqm � U �oWq\

²hv ! v¥®bQ[R
�èYkZ4ptujYgU �oWq\(p�Y�pqu�u�YkQ[pt�<pqm � Y[R�m4R Yk\(Y[ZbUVYdU uyY[Z4\5m<a4�(�2\sQ�R X�`4pt��\rm4u[ptR
m4uyptm��
! $



erQ[\sU u[\ru w W¡U m4eg�¤Wt\sm � YkZ�UVm4` w W¡UVm4eg�¤Ykpq�?\�pqmoesQ[\sU u[\F��Z4pqWt\�YkZ4\PR YkZ4\rQ w WqU m4eg�¤�<abU m�Ykp�Ykpt\su

`o\sesQS\JU uS\ v

� U �4Wt\¥²hv ! © ° UVQ[pqR a4u w W¡U m4eg��#�a4U m�YkptY[pq\ru�X�R
Q 6 â�7 µ�8 µ ) ² ³
9 ! ³;:;<2=S> â^@CB;D uS\se,EF8& $ ' ´M ß�àÈá â �~=?>�� ! 8 µ ! µ
³ PR! ³;: í�í ! 8 'H!*) ³ PR! ³0:;EzE ' 8¨³�² ³
³ PR! ³0:�|�«> ß½àÈá â � B�D � ²�8 !,) µX" PR! ³;:;y ²�8 ´
´ ' ´ PR! ³0:�|~¾ "L8 ) ´ ³X" PR! ³0:;EzE° ß½àÈá â ��u[\seK� ´�8Y$ + ³�´ PR! ³;: ì�ì ' 8 ´ + $�´ PR! ³0: í�í ! 8%$ ' ³ +§PR! ³0:;El«n ß½àÈá â � B�D/@ =S> â � ´�8 ! ´/" !QPR! ³ � í ) 8 ! ³X$ !QPR! ³ «É| "L8%$X$�´
´ PR! ³ ¾z}T ß½à»á â ��W¦� ! 8 'L!*) ³ PR! ³ í E ! 8¨µ
µ�²/" PR! ³xEÊ| ´�8¨µ + µ�² PR! ³0|~y
²hvY$ Nj`op¡U �bU¬YkpqeyU m4` � u[R Y[Z4\sQS��U W w QSRfer\suSu[\suPpqm�& xypq�?\sm4uSpqR
mou

� m!U�&è`4pt��\rm4u[ptR
mbU W�a4m4p�T
\sQSu[\���\d��QSptYk\yY[Z4\��bQ[u�YFW¡UJ�úR X�YkZo\sQ[�?Rh`o�hmbU �?pqesu�U u

®;Ë â�7 ®LÌ â ¬ � â ®;Í â \ �6²fv ! ³��
��Zo\sQ[\ Ì â pqu_YkZ4\�pqm�Yk\rQ[mbUVW�\rm4\sQ � �DR X�Y[Z4\�u��fu�Yk\r�!�$UVm4` ®0Ë â U m4`�� â ®;Í â Q[\rO4Q[\ru[\rm<Y

Y[Z4\�Z4\sUVY-\ � egZbU m � \s`�U m4`¤YkZ4\���R
QS�¥`4R
mo\F���^YkZ4\�u��fu�Yk\r�ûR
m¤YkZ4\�\rm<ThptQ[R
m4�?\sm�Ys��Q[\suSO�\re?�
Y[ptT \sWt� v�®bR
Q�YkZ4\(erR
u[�?R
WtR � pqesU W:�?Rf`4\rWquF��\(aou[\¥Y[Z4\(u[RC��eJUVWqWq\r` £ � U ����UC�'W¡UJ��§5\s�<abUVY[pqR
m

RVX7u�YgUVY[\

� â�7 ��� â�J ! ��n â \ �6²fv !/! �
��ZopqegZ(erRMT \sQSu
YkZ4\�\rm�YkpqQS\�Q[U m � \�R X1�bU uSpqe�\s�<abUVY[pqR
m4u)R Xbu�YgUVY[\�esR
QSQ[\ru[O2R
m4`4ptm � Y[Ry`4p.-�\sQS\sm�Y
\rQkU u:ptmyYkZ4\-Z4ptuSY[R
QS�jR X<YkZ4\$a4moptT
\rQ[uS\ v � \sQ[\V�,� â ptu:U�`4pq�?\sm4uSpqR
moWq\suSu*esR m4uSYkU m�YlObU QkUV��\�Yk\sQr�

!h'



UVm4`Î� â U mo`Ïn â Q[\sOoQ[\suS\sm�Y5YkZ4\�O4Q[\ru[u[aoQ[\�U m4`¢Y[Z4\�\smo\sQ � �¢`4\rm4u[p�Y��¢pqm3YkZ4\�a4moptT
\rQ[uS\ �

QS\suSO�\rerYkp�T
\rWt�
v�®bR
Q�Z4R
�?R � \rm4\sR a4u_U m4`DpquSR YkQSR
O4pqe¤�?Rh`4\sWtuj��\?eJUVm3m4RK�|��Q[ptY[\(YkZ4\5�bQSuSY

WqUJ�úU u

®0Ë 7 ® �~n â Í â � ¬ ��� â�J ! ��n â ®;Í â 8 �6²fv ! ²
�
� m�Y[\ � Q[UVYkptm � � �1vP�A²hv ! ² ��X�R
Q�U `4pqU �bUVY[pqeyO4QSRfer\suSu[\su���Z4\rQ[\ ®;Ë 7 ³o�4��\ � \rY

n â ÍÑÐ Æâ 7 = | á â \�� â ÍÑÐ Æâ 7 = E á â \ �6²fv ! $��
��Zo\sQ[\�= | á â U m4`�= E á â U Q[\?pqm�Y[\ � Q[UVYkptR
m¦esR
m4u�YgU m�Y[u^��Z4ptegZ¢ZbUJT
\�a4m4ptY[udY[ZbUVYd`4\rO�\rm4`¢R
m

Y[Z4\�u[O4U es\_`4pt��\rm4u[ptR
m4u�R XlY[Z4\_a4m4ptT \sQSu[\ v � \_m4RK�æerR
�(�4ptm4\jYkZo\_�4Q[uSYFUVm4`nu[\serR
m4`�W¡UJ��u

RVX)Y[Z4\sQS��Rh`o�hmbU �?pqeru�YkR � ptT \

T ®;Ò âi7 ®LÌ â ¬ � â ®;Í â 8 �6²fv !h' �
�Fu[ptm �

®;Ò â � Í â \ÊTj� 7 !T » ® ��n â Í â � ¬ � â ®;Í â3½ \ �6²fv ! ´
�
X�R Q�Z4R
�?R � \smo\sR
a4uFU mo`�ptu[R Y[Q[R
Oopqe��?Rf`4\rWqur�f��\ � \�Y�X�Q[R
� � �1vP�A²hv ! ´ �Ó Ò â � Í â \ÊTj�Ó Í â 7 !T »¼n â �rTj� ¬ � â ��Tj� ½ \ �6²fv ! µ��

Ó Ò â � Í â \ÊTj�ÓHT 7 Í âT Ó�n â ��Tj�ÓHT 8 �6²fv !,) �
�Fu[ptm � YkZ4\_pqm�Y[\ � Q[U �4pqWtptY��?esR m4`4ptY[pqR
m�RVX � �1vy�6²fv ! ´
��©ÓÓHT â Ã Ó Ò âÓ Í â Ä 7 ÓÓ Í â Ã Ó Ò âÓHT â Ä \ �6²fv ! "��

! ´



��\dR
�oYgUVpqm ® � â® T 7 n â ¬ � âT 8 �6²fv !(+ �
cha4�4uSY[ptY[aoYkptm � YkZ4\_\s�<abU¬YkpqR m�RVX7u�YgUVY[\ � ptT
\rm!ptm � �1vP�A²hv !X! ��pqm�YkR � �1vj�6²fv !,+ ���f��\ � \�Y

� â TÕÔ ÆÅ Ç Ô Æ 7 = í[á â \ �6²fv�²V³��

��ZopqegZ&pqu?U WquSR=YkQ[ao\nX�R Q5U `4p¡UV�bUVYkpte�O4QSRfer\su[uS\surv � \rQ[\ �I= í[á â uSYkU m4`4u5X�R
Q5U¦esR
mouSYgUVm<Y�R X

ptm�Yk\ � QkUVY[pqR
m*v7�PuSpqm � � �1vF�A²hv ! ´ ��U m4`�YkZ4\Ppqm�Yk\ � QkU �opqWqp�Y��¤esR m4`4ptY[pqR
m � ptT \sm�ptm � �1vP�A²fv !,+ �½�
��\�erR
a4Wt`3m4RK�ýR
�fYgU ptm*��U u[pt`4\?X�QSR
� U m.U `4`4p�YkptT \5esR
m4u�YgU m�Ys�
U � \sm4\rQkU W-\ � O4QS\suSu[pqR m¢X�R
Q

Y[Z4\_\sm�YkQSR
O��nR X�YkZ4\_a4m4p�T
\rQ[u[\^U u

Ò â � Í â \ÊTj� 7 Í âT ��� â ¬ n â ��8 �6²fv�² ! �
� Zopquy\ � OoQ[\suSu[ptR
m¦pquPTVU Wtpq`�X�R
Qj�2R YkZ=ptu[R Y[Z4\sQS��UVW)UVm4`=pquS\sm�YkQSR
O4pqe^O4Q[Rhes\ru[uS\susv^�PuSpqm � Y[Z4\

\r�<abUVYkptR
mnR X)uSYgU¬Yk\ � ptT \sm�pqm � �1vj�6²fv !X! ���optY�pqu�moRM�æO�R u[u[pt�4Wq\yY[R¤��Q[ptY[\yYkZ4\_\rm<Y[Q[R
O���U u

Ò � Í â \ÊTj� 7 Í â � âT n â \ �6²fv�² ²
�

R Q��<�naou[pqm � � �<usvj�A²hv !X! ��U m4`3�A²fv ² ³���ptm�YkZ4\�X�R
WtWqRK��pqm � X�R
Q[��©

Ò âi7 Í â � â� â :�| T ÅÔ ÆHÇ Å = í[á â 8 �6²fv�²x$��
NPu�pqmEY[Z4\¤uSYkU m4`bU QS`¦��Rh`4\sW)R X-YkZ4\¤aom4ptT \sQ[uS\ �:��\5U u[uSa4��\(Y[ZbUVY�Y[Z4\¤\ � ObU mou[pqR mDRVX�Y[Z4\

aom4ptT \sQ[uS\�ptu�U `4p¡UV�bUVYkpte
pqm^U WtW
\sQ[U usv � Z4\sm*�¬YkZ4\�esR m4u[\rQSTVUVYkptR
mdR Xo\rm4\sQ � �deJU md�2\�\ � O4Q[\ru[u[\r`

UVu ®®X° ��n â Í â � 7KJ � â ®�Í â®X° 8 �6²fv�² ' �
! µ



� p�YkZ?YkZ4\FZ4\sWtO�R X � �<urvj�6²fv !,+ �-U m4`=�6²fv ² ' ���<p�Y�ptu�O2R
uSu[pq�oWq\�YkR¥\ � O4Q[\ru[u�Y[Z4\jerR
m4u[\rQSTVUVY[pqR
m

RVX7\rm<Y[Q[R
O���U u ®®X° Ò âi7 ³L\ �6²fv�² ´
�

��Zo\sQ[\ Ò â pqu � ptT \sm pqm � �2v �A²fv ² ! �½vü®1R Q�ptu[\rm<Y[Q[R
Oopqe=O4QSRfer\su[uS\suEptmÖ& `4pt��\rm4u[ptR
m4ur�Ò 7 =?×CØ ¯(° � Ø ° U m4`nX�Q[R � � �1vy�6²fv�²x$�����\ � \�Y

� â T ÅÔ Æ Ç Å 7 =?×CØ ¯h° � Ø ° � �6²fv�²Vµ��

��Zo\sQ[\ � QS\sO4QS\suS\sm�YkuyY[Z4\¥uSeJU Wt\^XÖU e�YkR
QFR X
Y[Z4\¥a4moptT
\rQ[uS\ vy®bR
QFpqmouSYgUVm4es\V�2X�R
Q�& 7 $�U m4`

ptu[R Y[Q[R
OopqeyQ[U `4p¡U¬YkpqR m*��� âi7 � íI7 ' @ $�\o��\ � \�Y

� í T í 7 =�×*Ø ¯h° � Ø ° v �6²fv�² ) �
� Z<a4ur��U u�Y[Z4\¦a4m4ptT \sQSu[\¦\ � ObU mo`4u�U `4p¡UV�bUVYkpteJU WtWt�@Y[\s�?O�\rQkUVY[a4Q[\=R X_Y[Z4\=QkU `op¡UVY[pqR
m�`o\?�
erQ[\sU u[\rusv � Z4pqu�pqu�pqm�esR
m�YkQ[U uSY�YkR¥��Z4UVY�Z4U O4O2\sm4u�`oa4Q[ptm � Y[Z4\jO4QS\s��UVY[Y[\sQ�\sQ[Uo�f��Z4\rQ[\jY[Z4\

aom4ptT \sQ[uS\^Zo\JUVY[uFaoO!`4ao\_Y[R?Y[Z4\�XÖU erY�Y[ZbUVY^�r� â�J ! ��ptu�U¤m4\ � U¬YkptT \_mhao�(��\rQsv

²hv ' ��WqU eg�<��Rh`o�n®bR
QS�(a4W¡UdX�R
Q�YkZ4\^��UVu[u[Wt\suSuycfesU W¡UVQ�®7pq\rWq`

®7ptmbU WtWt�
�bX�R
QjW¡UVY[\sQjaou[\(��\¤`4\sQSptT
\^YkZ4\ � \rm4\sQ[U W)X�R Q[�èR X-YkZ4\(\rm4\sQ � �E`o\sm4uSptY��ERVX�ZoRx�
�?R � \rm4\sR a4u���U uSu[Wt\su[uFu[esU W¡UVQ��b\sWt`���p�YkZ�U5Y[Z4\sQS��UVW:u[O2\serY[Q[a4� ptm�&è`4pt��\rm4u[ptR
m4urv � Zopqu

\rm4\sQ � �neJUVm��2\���Q[p�Y[Yk\rm�UVu

Ù âi7 Ì âÍ â 7�Ú�Û} �/Ü B �ÝÜ��
� ¸ZÞ�ßàtá J ! � ® Ü�\ �6²fv�²x"��

!,)



��Zo\sQ[\ B �ÝÜ�� 7 µjâ Ü â :�|
�A²CwF=r� â �6²fv�² + �

QS\sO4QS\suS\sm�Yku
Y[Z4\�Y[R YgU W�m<a4�¥��\rQ7R Xb\?-+\rerY[ptT
\rWt�d��U u[uSWq\suSu7`4\ � Q[\r\su)R X4X�Q[\r\s`4R �!v � m<Y[\ � Q[UVYkptm �

� �1vP�A²fv ²/"��½�o��\^R
�fYgU ptm

Ù âi7 µjâ
�A²Cw¿=,�f� â§â ��& ¬�! �Éã2��& ¬�! �s���;Tj� â¿È | \ �6²fvY$ ³��

��Zo\sQ[\ â ��& ¬�! �lUVm4`cã2��& ¬�! �:U Q[\ � UV����U�U m4` ª pq\r��UVm4m ~ \rYkUFX�a4moerYkptR
m4ur� Q[\ru[O2\se�YkptT \sW��
v

! "



ÿ�a!þ�bc��

d	ä
��
5�$ÿ�d�1?bc��1(��� ���£��a�
 ÿ����^�ª���§����1sÿ�þ��å�ª���`

�

� m?R
a4Q$�?Rh`4\sW6� YkZ4\�aom4ptT \sQ[uS\Pu�YgU Q�Yku-ptY[uVæSR
a4QSm4\r�5UVu-U_&è�lç�$��7`4pt��\rm4u[ptR
mbU Wo®1QSpq\r`4��UVm4m

�?Rh`4\sW���& `4\rm4R Y[\suyYkZo\(m<a4�(�2\sQ�R X-uSObU es\¤`opq�?\sm4uSpqR
m4uk����p�YkZ¦U�`4\rm4u[p�Y��E\r�ha4U W7YkR�Y[Z4\

w WqU m4eg��`o\sm4uSptY��=R X�YkZo\¤esR
QSQ[\suSO�R m4`4pqm � `opq�?\sm4uSpqR
m*v �7� pquSY[\sm4er\�RVX�Z4p � Z4\rQy`4pq�?\smou[pqR m4u

UVm4`¥YkZo\spqQ�Q[\r`4a4e�YkpqR m^YkRjR
Q[`4ptmbU Q��_`4pq�?\sm4uSpqR
mou)ptu7U uSu[a4�?\s`^YkRPYkU � \�O4W¡U er\�`oa4Q[ptm � Y[Z4\�ptm��
îbUVYkptR
mbU Q��(O4QS\s��UVY[Y[\sQ-O4ZbU uS\su�R X�Y[Z4\Fa4m4ptT \sQSu[\ v � T
R WqaoY[pqR
m5R X�YkZ4\�a4m4p�T
\rQ[u[\PuSYkU QSY[u-��p�YkZ

U¦O2\sQ[ptRf`&R Xj\ � O�R m4\sm�YkpqU WqW��@QkUVO4pq`;\ � ObUVm4u[ptR
m,esU WqWt\s`&pqmoî1U¬YkpqR mbU QS�.O4Q[\r��U¬Y[Yk\rQ5O4ZbU uS\ �

��ZopqegZ;pqu(egZ4U QkU e�Yk\rQ[p ~ \s`;���@U £ TVU era4a4�
��Wtpq� \r§�\r�ha4UVYkptR
m@R XFuSYkUVYk\�� â � J n â 8 � \sQS\ �
��\(\ � erWqa4`o\^YkZo\¥eJUVu[\
� âÎ7ÁJ n â ��\reJU aou[\(p�Y � ptT
\rujQSpqu[\dYkR�\rYk\rQ[mbUVW7pqmfî1UVYkptR
m*v � YPpqu�YkR

�2\(m4RVYk\s`EX�QSR
� � �2vq�A²hv�² µ
�FYkZbU¬Y�`4a4\¥Y[R�YkZ4\¥a4m<a4u[abUVW
egZbU Q[U erY[\sQ[ptuSY[pqesujR X$YkZ4\¥\s�<abUVY[pqR
m

RVX_uSYgU¬Yk\!Y[ZbUVY���\=UV`4R
OoY=�6­:pq��U�m ��U pqU !,+/+ ´
����Yk\s�?O2\sQkU¬Yka4QS\�pqmoesQ[\sU u[\ru���Z4ptWq\!Y[Z4\

aom4ptT \sQ[uS\�\ � O4U m4`4u�ptu[\rm<Y[Q[R
OopqeJUVWqWt� v � Z4ptu�\ � O4U m4u[ptR
m�erR
m�Ykpqm<a4\ru�a4m�Y[pqW�YkZ4\���U � pq�(a4�

UVWqWqRK��\s`@Yk\r��O2\sQ[UVYkaoQ[\ ��pAvò\ v���Y[Z4\ w WqU m4eg�¢Y[\s�?O�\rQkUVY[a4Q[\3��T ß½à»á â �(R XjY[ZbUVY?`4pq�?\smou[pqR m&ptu

QS\JU egZo\s`*v�N�Y�YkZ4ptuFO2R
ptm<Ys�o��\^O2R
uSY[a4W¡U¬Yk\yYkZ4UVY�YkZ4\_a4moptT
\rQ[uS\^a4mo`4\sQ � Rf\rujU5O4ZbUVu[\�YkQ[U m4u[p��
Y[pqR
m!YkRnU�WtRM��\sQj`4pq�?\sm4uSpqR
m!��Z4\sQS\(YkZ4\ w W¡UVm4eg��Y[\s�?O�\rQkUVY[a4Q[\¥pquyZ4p � Z4\rQsv � mEYkZopquj��UJ�
�

Y[Z4\�a4m4p�T
\rQ[u[\��bmo`4u¤��R Q[\�QSRfR
� X�R
Q¥X�aoQSYkZo\sQ¤pqmfî1UVYkptR
m*v � Z4ptu¤O4Q[Rhes\ru[u5esR m<Y[pqm<a4\ru¤a4m��
!(+



Y[pqW$��\�Q[\sU egZÎ& 7 $L\:��Z4ptegZ¢pqu_YkZo\�esaoQ[Q[\rm�Y¤m<a4�(�2\sQ¥RVX�u[ObUVes\�`4pt��\rm4u[ptR
m4urv�N�YdYkZopqu

O2R
ptm<Ys�f\rptY[Z4\sQ�YkZ4\yWqU uSY�Q[\r`4a4erY[pqR
m���UJ�?eJU QSQS�?YkZ4\ja4m4ptT \sQSu[\y`4ptQ[\rerYkW��?pqm�YkR¥Y[Z4\yu�YgU m4`4U Q[`

Q[U `4pqUVYkptR
m!\rQkU���Z4\rQ[\c�0q 7 ' @ $�R
QjY[Z4\(O4QS\s��UVY[Y[\sQP\sQkU���UJ�!esR
m�Ykptm<a4\(R
m4\¥��R
QS\dY[pq�?\

�2\rX�R Q[\�YkZo\�QkU `4pqUVYkptR
m(\rQkU���\ � pqmousv7NFX�Yk\rQ
YkZ4\�Q[U `4p¡U¬YkpqR m(\sQ[Uo�
YkZ4\�aom4ptT \sQ[uS\�pqu$\rT \sm�Yka4U WqW��

esU Q[QSpq\r`EYkR�YkZo\¤\sQkU�R X���UVY[Y[\sQP`4R
�?pqmbU moes\¥��Z4\rQ[\
� í�7 ! v � m=��ZbUVYyX�R
WtWqRK��us����\¤erR
m��
uSpq`4\rQ$YkZ4\�u[\resR
mo`�U W�Yk\sQSmbUVY[ptT
\�ptm?��ZopqegZ5YkZ4\�O4QS\s��UVY[Y[\sQ-\sQ[UderR
m�Ykpqm<a4\ru�UVWqu[R_ptm?R Q[`4ptmbU QS�

`opq�?\sm4uSpqR
m4urv

$fv ! ®7pt\sWq` � �<abUVY[pqR
mou

� \-esR
m4uSpq`4\rQ:Z4R
�?R � \rm4\sR
aou)UVm4`_pqu[RVYkQ[R O4pqe�� !C¬ &��z��`opq�?\sm4uSpqR
mbUVW¬uSObU er\?�'Y[pq�?\su*��Z4\rQ[\

Y[Z4\_��\�YkQSpqeyptu � ptT
\rm�U u

®;¯ E 7 = E ®X° E J � E â � ° � ® ² Eè 8 �~$ov ! �
� \sQS\ � � â � ° �
Q[\rO4Q[\ru[\sm�Y[u�YkZo\FuSeJU Wt\�XÖU erY[R
Q-R X�Y[Z4\Fa4m4ptT \sQSu[\ � ° ptu
YkZ4\FesR ��RKThpqm � Y[pq�?\�U m4`��pqu�Y[Z4\_esa4Q�TVUVYka4QS\_ObU QkUV��\�Yk\sQr�o��Z4ptWq\ ® ² Eè pqu � p�T
\sm�U u

® ² Eè 7 ®Ré E ¬ ¶ Eè � é �h» ®0ê E| ¬ u[ptm E ê | ®0ê EE ¬ 8k8.8k8k8 ¬ u[ptm E ê | u[pqm E ê E 8k8k8.8k8ku[ptm E ê â :;E ®0ê Eâ :�| ½ \
�~$ov ²
�

��Zo\sQ[\

¶ è � é � 7
ëììììììí ììììììî
uSpqm é ïzð � 7 ¬
! \�³5ñ é ñ�wA\é ïzð � 7 ³L\F³�ñ é ñÖòÂ\
uSpqm4Z é�ï­ð � 7ªJ ! \P³
ñ é ñÖòÂ\ �~$ov%$��

²V³



UVm4`,YkZo\�pqmo`4\sO2\sm4`o\sm�Y�TVU QSp¡U �4Wt\su?U QS\�pqm&YkZ4\�X�R
WqWtRK��pqm � Q[U m � \rus©¦³�ñ êhó ñÕwA\�³�ñê â :�| ñ ²Cw^\�Ø 7 ! \½²�\(8k8k8.\³& J ²hv� \dU WquSR¤esR
m4uSpq`4\rQ�YkZbU¬Y�YkZ4\_a4m4p�T
\rQ[u[\_ptu��bWqWt\s`���ptY[Z�U5O2\sQ�X�\se�Y�îba4pq`���Z4R u[\d\sm4\rQ � �R�
�?R
�?\sm�Ykao� Yk\rm4u[R QFptu � ptT \sm!U u

TZôhõ 7 ��n ¬ �¥� Ù ô Ù õ J � B ô�õ/\ �~$ov ' �
��Zo\sQ[\ Ù ô^pqu�Y[Z4\jX�R
aoQ[�'T \sWtRferptY��?R X�esR
�?RKThpqm � R �4u[\rQST
\rQ[uFU m4`�p�Y�ZbUVu�YkZ4\jX�R WqWqRK��ptm � moR
m��
TVU mopqu[Zopqm � erR
��O2R
m4\rm�Ykus©

T } } 7 n â \ T | | 7 T E E 7 8k8.8k8.8 7 T â â 7KJ � â 8 �~$ov ´
�
�Fu[ptm � YkZ4\ru[\-pqm � ptm4uSY[\spqm��¨u � Q[UJTfp�YgUVY[pqR
m4U W¬�4\sWq`�\r�<abUVYkptR
m4u*��QSptY[Y[\sm_pqm?� !*¬ &��z�'`4pq�?\smou[pqR mbU W

uSObU er\?�'Y[pq�?\ ©

ö ô�õ J !
²
B ô�õ ö 7KJ ² µyâ 6 â= ì TZôhõ/\ �~$ov¨µ��

��\ � \rY &=��& J ! �
² � E â ÷ Ã ð� â= Ä E ¬ �0ø 7 ² µjâ 6 â= ì â n â \ �~$ov ) �

� ! J &�� Ã {� â= E â � â Ä J ��& J ! �*�~& J ²
�
² � E â ÷ Ã ð� â= â Ä E ¬ �0ø 7 ² µyâ 6 â= ì â � â \ �~$ov%"��

��Zo\sQ[\¤Y[Z4\5u[a4�4uSesQSpqOoY & `4\smoR Yk\ru_Y[Z4\¤TVU Wqa4\¤RVX�Y[ZbUVY_�<abU m�Y[ptY��=ptm�& `opq�?\sm4uSpqR
m4ur� µyâ

ptu(YkZ4\nuSR
Wqpt`;U m � Wt\�u[a4�oY[\sm4`o\s`,���&U=u[OoZ4\sQS\!ptm�U�& `4pt��\rm4u[ptR
mbU W�u[ObU er\¢� µjí�7 ' w^\µ ì 7 ²Cw¿E,\ µ y 7 <­ù(úí \(8.8k8 �(U m4`�U¦`oR Y?`4\sm4RVYk\su5`4pk-+\rQ[\rm<Y[p¡UVY[pqR
m¢��p�YkZ;Q[\ru[O2\se�Y�Y[R¦Y[Z4\

² !



erR
u[�?pqe�Y[pq�?\ ° 8$�Fu[pqm � Y[Z4\n\s�<abUVY[pqR
m;R XPuSYkUVYk\nptm¢YkZ4\�X�R
QS��� âû7 ��� â�J ! ��n â U m4`

erR
�(�4ptm4pqm � � �hurvè��$ov ) ��UVm4`|��$ov%"�����\¦�4m4` U m>\s�<abUVY[pqR
m>pqm�T R
WtThpqm � R
m4W��,YkZo\=u[eJUVWq\

XÖUVerYkR Q � â � ° ��©
{� â� â ¬ = E Ã &5� â² J ! Ä Ã ð� E â ¬ �� E â Ä 7 ³L8 �~$ov + �

$fv�² xyp.-�\sQS\sm�YkpqU W � �<abUVY[pqR
mou�X�R Q�YkZ4\^cfesU Wq\_®1U e�YkR
Q

� Z4\P\rT R
WqaoY[pqR
m?R X*Y[Z4\juSeJU Wt\FXÖUVerYkR Q�`oa4Q[ptm � `4pk-+\rQ[\rm<Y�\sQ[U u�RVX+YkZo\ja4m4p�T
\rQ[u[\PesR
aoWq`��2\

R �oYgU ptm4\s`!����uSR
WtThpqm � � �1v¤��$fv + ��X�R
QPU � ptT \sm`� â 8 � mER Q[`4\rQjYkR�u[R
W�T
\^Y[Z4pquP\s�<abUVY[pqR
m!X�R
Q

UVm<��� â �o��\dpqm�Y[Q[Rh`4a4es\_erR
moX�R
QS��U W2Ykpt��\§ü�`o\r�bm4\r`!Y[Z4Q[R
a � Z�YkZ4\�X�R
WtWqRK��pqm � Q[\sWqUVYkptR
m*©

= ®R° 7 � â ��ü4� ® üZ8 �~$ov ! ³��
�Fm4`4\rQ�Y[Z4pqu�Y[QkU m4u�X�R
Q[��UVY[pqR
m*� � �1vj�~$ov + ��YgU �V\su�YkZ4\�X�R
WtWqRK��pqm � X�R
Q[��©

�Xý ýâ� â ¬ Ã &5� â² J ² Ä Ã �Xý â� â Ä E ¬ Ã &g� â² J ! Ä � 7 ³L8 �~$ov !/! �
� \sQS\ ��U�O4Q[pt��\(`o\sm4R Y[\su_`4pk-+\rQ[\sm�Y[p¡UVY[pqR
m���p�YkZ¦Q[\ru[O2\se�YdY[R�YkZ4\¤erR
moX�R
QS��U W�Ykpt��\Vv � X���\

`o\r�bm4\^U¤m4\r�ú`4\sO2\sm4`o\sm�YPTVU QSp¡U �oWq\ � p�T
\rm�U u

Ù â s �Rý â� â 7 ® Wqm � â® ü \
� �1v���$fv !X! ����\resR
�?\su�YkZo\ ª pqereJUVY[p*\s�<abU¬YkpqR m!R X�YkZo\_X�R WqWqRK��ptm � X�R
QS�!©

Ù ý â ¬ = â Ù E â ¬ �L= â�7 ³�\ �~$ov ! ²
�
² ²



��Zo\sQ[\

= â�7 &
² � â�J ! 8 �~$ov ! $��

xyaoQ[pqm � Y[Z4\DO4Q[\r��UVYSYk\rQ�\sQkUVus�Ñ= â ptu!U;m4\ � UVYkp�T
\Dm<a4�(�2\sQ�U m4`ñptYku�erWqR
uS\sm4\ru[u�YkR J !
QS\sO4QS\suS\sm�Yku�YkZ4\�uSY[Q[\rm � YkZ�R X2YkZ4\FpqmoîbUVYkptR
m(YkZbU¬Y$YkZ4\�a4m4p�T
\rQ[u[\Pa4m4`4\rQ � Rh\surv � \F��ptWqWoWqUVYk\rQ

uS\s\(Y[ZbUVYÑ= â ��pqWtW)�2\¥YkQS\JUVY[\s`DU uyR m4\(R X-YkZo\(ObU Q[U ��\�Yk\rQ[uyR X�R
aoQyesR
uS��R WqR � pteJU Wl�?Rf`o\sWAv

� mE��Z4UVYjX�R
WtWqRK��us�1��\¥��pqWtW�erR
m4uSpq`4\rQy\s�<abUVY[pqR
mouyR X-uSYkUVYk\^u[a4egZ=Y[ZbUVY�= â �7 ³L8 � �2v?�~$ov + �
esU m���\_u[R WtT
\r`!����`o\r�bm4ptm � U5mo\r�úTVU QSp¡U �4Wt\�þ â YkZ4QSR
a � Z

Ù â s != â þ ýâþ â 7�ÿ Wtm��,þ |�� p Æâ ��� ý 8 �~$ov !h' �
� mnYk\rQ[�?u�R X�YkZ4ptuFmo\r�æTVU QSp¡U �oWq\ � � �2vP�~$ov ! ²
��eJU m��2\_��QSptYSYk\sm�U u

þ ý ýâ ¬ �L= E â þ â�7 ³L8 �~$ov ! ´
�
� m>R
QS`4\sQ�Y[R¢�bm4`8YkZo\=\rT
R WqaoY[pqR
m8R X_Y[Z4\=u[esU Wq\�XÖUVerYkR Q�pqm8`4pk-+\rQ[\rm<Y � \sR
�?\rY[Q[pq\rus��YkZopqu

\r�<abUVYkptR
mnZbU u�YkR5�2\_u[R
W�T
\s`nX�R
Q�`4pk-+\rQ[\rm<Y�TVU Wta4\su�R XA��v
$fvY$ cfR
WtaoYkptR
m4u�X�R Q�YkZ4\^cfesU Wq\d®1U erY[R
Q

®bQ[R � � �1vP��$ov ! ´
�½�h��\ym4RK� R
�oYkU pqm�YkZ4\yuSR
WqafYkpqR m4u�X�R Q�YkZo\yu[esU Wq\FXÖU erY[R
Q�X�R
Q�`4p.-�\sQS\sm�Y
� \sR
�?\rY[Q[pq\ru�U u�X�R
WqWtRK��us©

� â �~üo� 7
ëììììììí ììììììî
� } á â » esR
uK��= â ü ¬�� â � ½ Å	 Æ \ ïzð � 7 ¬c! \� } á â ��ü ¬�� â � Å	 Æ \ ïzð � 7 ³L\� } á â » u[ptm4Zl��= â ü ¬
� â � ½ Å	 Æ \ ïzð � 7ªJ ! 8 �~$ov ! µ��

²x$



� \sQS\ �4��\�ZbUJT
\_pqm�YkQSRf`oa4es\r`nY[Z4\�u[ao�4u[erQ[pqOfY�& Y[R5pq`4\rm<Y[ptX��?YkZ4\�\rQkU(YkR(��ZopqegZnptY�UVO4O4Wqpt\sur�

UVm4` � } â U m4` � â U Q[\^pqm�Yk\ � QkU¬YkpqR m!erR
m4uSYkU m�YkuyY[R���\^`4\rY[\sQS��ptm4\s`�X�QSR
� YkZ4\¥pqm4p�Ykp¡UVW:U m4`

�2R
a4mo`bU QS��esR
m4`optYkptR
m4urv� \�m4RK�üegZ4RhR
u[\�esWqR u[\s` � \sR
�?\rY[QS� �7pAvò\ v��^� 7 ! YkRE`4\r��R m4uSY[QkUVY[\�Z4RK�ýR
a4Q^��Rh`4\rW

��R
QS�hurv � RK��\�T
\sQr�lptYyptuPY[R���\(moR Yk\r`EYkZbUVYyR
a4QyQS\su[aoWtYkuyU Q[\(\sU u[ptWt�!U `bUVOoYgU �oWq\^Y[R�R YkZo\sQ

� \sR
�?\rY[Q[pq\rus�2pAvò\ v��¿� 7 ³�U m4`�� 7 J ! 8 � X$YkZ4\(ptm4ptY[p¡U W:m<a4�¥��\rQjR X-uSObU es\¥`4pq�?\sm4uSpqR
moujR X

Y[Z4\¥aom4ptT \sQ[uS\(pqu2&��bYkZo\sm�Y[Z4\^Y[R YgU Wlm<a4�(�2\sQPR X$O4QS\s��UVY[Y[\sQF\sQ[U ujptm�R
a4QF�?Rf`4\rW:��pqWqW:�2\

�~& J ²
��v � \(moRM� ��QSptYk\^YkZ4\(uSR
WqafYkpqR m4uFX�R QPYkZo\¤u[eJUVWq\^XÖUVerYkR QyU m4`EY[Z4\(erR
Q[QS\su[O2R
m4`opqm �

\r�<abUVYkptR
m4u�R X)uSYkUVYk\�X�R
Q�� 7 ! U u
!���
 O4Q[\r��UVYSYk\rQ�\sQkUf©

ëììììììí ììììììî
� â �~üo� 7 ��� ß��} á â » esR
uM�~= â ü ¬�� â3½ Å	 Æ \
³5ñ�ü�ñ�ü â \� â�7�� E p Æ È EÊ: ââ � n â 8

² ó�� O4QS\s��UVY[Y[\sQ�\rQkUo©

ëììììììí ììììììî
� â :�| ��ü4� 7 � � ß��} á â :�| » erR
uM��= â :�| ü ¬
� â :�| ½ Å	 Æ Ç Å \ü â ñÖü�ñ�ü â :�| \� â :�| 7 � E p Æ�Ç Å È4í : ââ :�| � n â :�| 8

PPP
² '



��& J ²
� 
�� O4QS\s��UVY[Y[\sQ�\sQ[Uo©

ëììììììí ììììììî
� �~üo� 7 � � ß��} » esR
uK��= í ü ¬�� â :�| ½ Å	�� Ç Å \ü ì ñ�ü�ñ�üxqh\� 7 � E p � :�|í � n�8

QkU `op¡UVY[pqR
mè\sQ[Uo©

ëììììììí ììììììî
� �~üo� 7 � � q �} » esR
uK�~ü ¬
� q ½ \üxq�ñ�ü�ñ�üxU2\� 7 |í n�8

��UVY[Y[\sQ \sQ[Uo©

ëììììììí ììììììî
� �~üo� 7 � � U �} » esR uM��� E ¬
� U ½ E,\üxU�ñ�üZ\� 7 ³�8

� \sQS\ �4��\^ZbUJT \^a4uS\s`�¢¿\ D U mo`�>ÚU u�u[a4�ou[esQSpqOoY[u(��R
Q�u[aoO�\rQ[u[erQ[ptOoYkuk��Y[R?`o\sm4R Y[\�YkZ4\_O4QS\?�
��UVYSYk\sQr�-QkU `4pqUVYkptR
m@U mo`&��UVYSYk\sQ¥\sQkUVus��QS\suSO�\rerYkp�T
\rWt�
��U m4`&u[ao�4u[erQ[pqOfY�& pt`4\sm�Y[pt�b\ru5Y[Z4\

OoQ[\s��UVYSYk\sQP\sQ[U�pqmEZ4p � Z4\rQj`4pt��\rm4u[ptR
m4usv � mEYkZ4ptuPY[Z4\suSpqus�+O4Z��fuSpqesU W
�<abU m�Ykp�Ykpt\suP��ZopqegZ=`4R

moR Y�esU Q[Q��;u[a4O2\sQSu[erQ[pqOfYku�R
Q5uSa4�4u[erQ[ptOoYku�UVQ[\�a4m4`4\rQ[uSY[RfRh`�Y[R.erR
Q[QS\su[O2R
m4`�YkR.R Q[`4ptmbU QS�

X�R a4Q[�'`4pq�?\sm4uSpqR
m4U W�uSObU er\?�'Y[pq�?\ v

$fv ' � m4p�Ykp¡UVW*U m4`!��R
aom4`bU Q���z�R
m4`4p�YkptR
m4u

� \�uSYkU QSY¤Y[Z4\n\rT
R WqaoY[pqR
m@R X�Y[Z4\�a4m4p�T
\sQSu[\���ptY[Z&U¦OoQ[\s��UVYSYk\sQ¥\sQkUEX�QSR
��& �lç $��
`opq�?\sm4uSpqR
m4ur�<U m4`5YgU �V\FY[Z4\Fpqm4p�Ykp¡UVWf`4\rm4u[p�Y��?U u-YkZ4\ w W¡U moeg�¤`4\sm4uSptY��5R X�&��<pAvò\ v��Rn ß½à»á â 8 � \

² ´



moRM�ñ��Q[p�Yk\ � �1vy�~$ov ) ��pqm�Yk\rQ[�?u�R X7erR
moX�R
QS��UVW+Ykpt��\&=�~& J ! �
² ÷ Ã �Xý â� E â Ä E ¬ !� E â ø 7 ² µjâ 6 â= ì n â 8 �~$ov !,) �

z�R m4u[pt`4\sQSpqm � � �1vû�~$ov !*) ��U¬Y�ü 7 ³L\-��\ � \rY�YkZ4\�X�R WqWqRK��ptm � �ha4U `4QkU¬Ykpqe!\s�<abUVY[pqR
m,pqm� E â �Ö³���©
® â � ì â �6³
� J � E â �6³�� J � E 7 ³L\ �~$ov ! "��

��Zo\sQ[\ � ptu�YkZ4\_ptm4ptY[p¡U W2\ � ObU mou[pqR m!Q[UVYk\_R X�YkZ4\_a4moptT
\rQ[uS\ �1pAvò\ v��

�c7 � ý â �6³
�?\ �~$ov !(+ �
UVm4`

® â�7 ' µyâ 6 â&=��& J ! �[= ì n ß�àÈá â 8 �~$ov�²V³��
� �1vn�~$ov ! "��Ppquj�ha4U `4QkU¬Ykpqe¤ptm � E â �6³��PU m4`¦ZbU uyY[Z4\(X�R
WqWtRK��pqm � O4Z��fuSpqesU W$u[R
WtaoYkptR
m�X�R
QyY[Z4\

ptm4ptY[p¡U W2u[p ~ \_R X�YkZ4\_a4moptT
\rQ[uS\ ©

� â �6³�� 7 ! !¡¬�' ® â"� E ¬Ö!² ® â \ �~$ov�² ! �
��ZopqegZ�Q[\rî4\serY[uFY[Z4\_u[ptm � a4WqU Q[p�Y��0�AX�Q[\r\yegZbU Q[U erY[\sQ�R X
R a4Q�esR
uS��R WqR � pteJU W2�?Rf`4\rWAv

NPesesR Q[`4ptm � YkRnR
a4Q�erR
m4u[pt`4\sQ[UVYkptR
m*�:`4pt��\rm4u[ptR
mbU W)Q[\r`4a4erY[pqR
m=YkU � \ru^O4WqU es\¤���DU��bQSuSY

R Q[`4\rQ�O4ZbUVu[\jY[QkU m4uSptY[pqR
m5��Z4R
uS\y`4a4Q[UVYkptR
m�esU m��2\PYgUV� \smnUVu�m4\ � Wqp � pq�4W��(uSZ4R
QSY�esR
�?ObU QS\s`

��p�YkZ@YkZo\�`4a4QkU¬YkpqR m4u¤R XFYkZ4\�erR
m4uSYkU m�Yg& \rQkU u5ptm¢YkZ4\nZ4ptuSYkR QS�¢RVXPY[Z4\�a4m4p�T
\sQSu[\Vv�xy\S�
moR Ykptm � YkZo\(Ykpq�?\(R X-Y[Z4\(YkQ[U m4u[p�YkptR
m=U u�ü â �+��\?��UJ�!��QSptY[\ � �1v���$ov ) �^æSa4u�Y_��\�X�R
Q[\(Y[Z4\

²Vµ



`opq�?\sm4uSpqR
mbUVW+Q[\r`4a4e�YkpqR m�UVY ü 7 ü âIJ$#&%'# U u&=��& J ! �
² ÷ Ã �Xý â� E â Ä E ¬ !� E â ø 7 ² µjâ 6 â= ì n â \ �~$ov�² ²
�

��Zo\sQ[\ % pqu�U^uS��UVWqW1m<a4�(�2\sQsv7NPX�Yk\rQ�Y[Z4\j`4pt��\rm4u[ptR
mbU WbQS\s`4aoerYkptR
m�U¬YIü â \hY[Z4\jm<a4�¥��\rQ�R X

uSObU er\^`4pt��\rm4u[ptR
m4u��2\serR
�?\su�& J ! UVm4` � �1vP��$ov ) ��YkU � \ruFY[Z4\�X�R
WqWtRM��ptm � X�R
QS�!©

�~& J ! �s�~& J ²
�
² ÷ Ã �Xý â :�|� E â :�| Ä E ¬ !� E â :�| ø 7 ² µjâ :�| 6 â :�|= ì n â :�| \ �~$ov�²x$��

U¬Y�ü 7 ü â ¬ #(%)# 8�cfpqmoes\^Y[Z4\¥`opq�?\sm4uSpqR
mbUVW:Q[\s`oa4erY[pqR
m�YgU �V\suyO4WqU es\dpqm�U?Y[pq�?\dptm�Yk\sQ�TVU W

��ZoR
u[\�`4aoQkUVY[pqR
m�ptu�\ � O2\se�Yk\s`nYkR¤�2\�u[p � m4p��beJU m�Y[Wt�?u[��U WqWt\sQ-YkZbUVm�YkZ4R
uS\�R XlYkZ4\jesR
m4u�YgU m�Y& \rQkU uFU m4`�Y[Z4\_\rT
R WqaoY[pqR
mnR X�YkZ4\_a4moptT
\rQ[uS\d`oa4Q[ptm � YkZ4\_esR m4uSYkU m�Y�& \sQ[U u�pqu�ptmoî1UVY[pqR
m;�
UVQS�
�:��\�erR
a4Wt`3UVQ � a4\¤Y[ZbUVY_`4a4QSpqm � Y[Z4\?Y[QkU mou[ptY[pqR
mEX�QSR
�Õ& Y[R`& J ! �:YkZ4\5egZbUVm � \?pqm� â ��ü4��pquPm4\ � Wqp � pq�4Wt\ v � \sm4er\ �:U uPR
m4\^R X$R
a4Q^æSa4m4e�YkpqR m�esR m4`4ptY[pqR
mouFX�R
QF`4pt��\rm4u[ptR
mbU W:QS\?�
`oa4erY[pqR
m5��\�YgUV� \�YkZ4\Fu[esU Wq\�XÖU e�YkR
Q$R X�YkZ4\Fa4m4p�T
\rQ[u[\�YkRd�2\FerR
m�YkptmhaoR
a4u�UVY-YkZ4\�YkQ[U m4u[p�YkptR
m

O2R
ptm<Ysv��!R
QS\sRKT
\rQs�7X�QSR
� YkZ4\?�b\sWt`.\r�ha4UVYkptR
m4udpqm � �<usv.��$fv ) ��U mo`>��$ov%"�� ��\�u[\r\�Y[ZbUVY

Y[Z4\n�<pqm4\r��UVY[pqeru¤R XjY[Z4\n\rT
R WqaoY[pqR
m;R XFYkZ4\�a4m4p�T
\rQ[u[\�pqu¤`oQ[ptT \sm&����6 â n â U m4`�6 â � â
erR
�(�4ptmbUVY[pqR
m4urv � Z<a4us�+pqmnYkZ4\^Wqpq�?ptY�U u %+* ³�U�`4pquSesR
m�Y[pqm<a4ptY��nptm �Xý â ��ü4����R a4Wq`!pq�?O4Wt�

UVm�pqmo�bmoptYk\AæSa4�?O�pqm�\rptY[Z4\sQI6 â n â R QO6 â � â v � mo`4\s\r`*�4��\�uSZ4R
a4Wt`�\ � O2\se�Y�YkZbUVY�`4a4Q[ptm �

`opq�?\sm4uSpqR
mbUVW:Q[\s`oa4erY[pqR
m�YkZ4\rQ[\^��R
a4Wt`��2\(U?`4pquSesR
m�Ykptm<a4ptY��nptm`n â `oa4\^Y[R�YkZo\^XÖU e�YPY[ZbUVY

Y[Z4\�UKTVU ptW¡U �oWq\^T R
Wqao��\5pqu�QS\s`4aoes\s`+v � RK��\rT
\rQs�
uSpqm4er\?Y[Z4\?egZbU m � \?pqm=T R
Wqa4�?\5pquy�bmoptYk\V�

U?`4pquSesR
m�Y[pqm<a4ptY��nptm`n â uSZ4R
a4Wt`EU Wtu[R?��\^\ � O2\serY[\s`EY[R��2\^�bm4p�Yk\Vv � Z<a4ur�+ptm!YkZopquFeJU uS\(U m

ptmo�bm4p�Yk\§æSa4�?O.pqm 6 â n â ��R
aoWq`@U Wtu[R!pq�?O4Wt�¦UVm¢pqmo�4m4ptY[\�æSa4�?O.ptm 6 â v=chpqm4er\�U WtW-Y[Z4\

OoZ<�huSpqeJUVWqWt�nQS\sWt\rTVU m�Yj�<abUVm<Y[ptY[pq\suFegZbU m � \¥���n�bm4p�Yk\^U ��R a4m�Ykus�2ptYFuS\s\s�?uj`op.j?esa4W�Y�YkRÑæSaou[�
² )



Y[ptX��(U m�ptmo�bm4p�Yk\3æSa4�?O5pqm56 â 8 � \rm4es\V�hX�R
Q$Y[Z4\�Ykpq�?\��2\spqm � ��\PU Q � ao\�Y[ZbUVY$YkU �<pqm � �Xý â �~üo�
UVuFerR
m�YkptmhaoR
a4u�`4a4QSpqm � `4pt��\rm4u[ptR
mbU W�Q[\s`oa4erY[pqR
m�pqu�U Wtu[R5U � RhRf`���R
Q[�<ptm � UVu[u[ao��OoY[pqR
m+v

cfpt��ptW¡U QSWt� �<Y[Z4\_O4ZbU uS\dY[QkU mou[ptY[pqR
mou���\�Y���\r\smEO4QS\s��UVY[Y[\sQ�U mo`!Q[U `4p¡U¬YkpqR m�\sQkUVuPUVu���\sWtW

UVu��2\rY���\s\rm�Q[U `4p¡U¬YkpqR m¤U m4`?��U¬Y[Yk\rQ
\sQ[U u�U Q[\�UVWqu[R_\ � O2\se�Yk\r`�YkR_�2\�u[p � m4pt�besU m�YkW��¥uS��U WtWq\rQ

Y[ZbU m@YkZoR
u[\�pqm4`optThpq`4a4U W�\rQkU urv � \neJUVm;Y[Z<a4u�aou[\�YkZ4\nu[U ��\ æSaom4erY[pqR
m;esR m4`4ptY[pqR
mou(X�R
Q

Y[Z4\?\rT
R WqaoY[pqR
m¦R X�YkZ4\5u[esU Wq\¤XÖU e�YkR
QdUVY_Y[Z4\��2R
a4mo`bU Q[pt\su_�2\rY���\s\sm.`4p.-�\sQS\sm�Yd\sQkUVusv�®ba4Ql�
Y[Z4\sQS��R Q[\ �:uSpqm4er\ � a4�4�oWq\5ObU Q[U ��\�Yk\rQ�pqu�`4\��bm4\s`.U u�YkZ4\5Q[UVYkptR�R X�uSeJU Wt\(XÖU erY[R
Q_U m4`DptY[u

`o\sQ[p�TVUVYkp�T
\ ��Y[Z4pqu�U uSu[a4�?OoYkptR
m���R
a4Wt`�UVWqu[Rd��U � \�YkZ4\ � ao�4�4Wq\FObU Q[U �?\rYk\rQ-esR
m�Ykptm<a4R
a4u�UVY

Y[Z4\�YkQ[U m4u[p�YkptR
m�O�R pqm�Ykurv

} X2esR
aoQ[u[\V��uSY[Q[pqe�YkW��¥uSO�\sU �<pqm � m4\rptY[Z4\sQ7Y[Z4\�uSeJU Wt\�XÖU erY[R
Q
m4R Q
ptY[u
`4\sQSptTVUVY[ptT
\�pqu
erR
m�Ykptm��
aoR
a4u�`4aoQ[pqm � YkZo\yesR
aoQ[u[\jR Xl`4pq�?\smou[pqR mbU W1Q[\r`4a4erY[pqR
m+v � \ju[Z4R
aoWq`�U Wtu[R^\ � O�\rerY�Y[ZbUVY�Y[Z4\

aom4ptT \sQ[uS\�`4\rThpqUVYk\ru(X�Q[R
� ��RVYkZ¢Z4R ��R � \sm4\rptY��.U m4`@pquSR YkQSR
O��¢UVu[u[ao��OoY[pqR
mou¥`4a4QSpqm � Y[Z4\

Y[QkU mou[ptY[pqR
m+v � ZbUVY�pqu���R
QSu[\�ptu�YkZ4UVY�`4ao\jYkR¥Y[Z4\y`4\resR
�?O2R
u[p�YkpqR m�R XlZop � Z4\rQ�`4pt��\rm4u[ptR
m4ur�

R a4Q(a4m4`o\sQ[u�YgU mo`4pqm � R X�YkZo\�esR
m4er\sOoY?R XF`4pt��\rm4u[ptR
m.��R
a4Wt`&�2\�uSp � m4p��beJUVm<Y[Wt�3`4p.-�\sQS\sm�Y
X�QSR
�ûYkZ4\�era4Q[QS\sm�Y�R
m4\Vv � m�YkZ4ptu�esU u[\V�4ptY���R
aoWq`��2\yZbU QS`�YkR¥YkU Wq�?U �2R
aoY�Y[Z4\�U OoO4WqpteJU �4ptWk�
p�Y���R X$YkZ4\(®1QSpq\r`4��UVm4m��?Rf`o\sWqurv � mEY[Z4pquFYkZ4\ru[pqur�+��\¤U Q[\¥m4R Yyptm�Yk\sQS\su�Yk\s`¦ptm!YkZo\(`4\rYkU pqWtu

RVX�`4pq�?\sm4uSpqR
m4U W-Q[\s`oa4erY[pqR
m*vDchR4�7YkZo\�uSY[a4`o�¢RVX���ZbUVY¤ZbUVO4O�\rm4u¤`4a4QSpqm � YkZ4\�erR
a4QSu[\�R X

`opq�?\sm4uSpqR
mbUVW+Q[\r`4a4e�YkpqR m!ptu���\��
R
m4`nYkZo\duSesR
O2\dR X)Y[Z4\_O4Q[\ru[\rm<YF��R
Q[�1v

� mEY[Z4\(Wqp � Z�YjRVX�Y[Z4\¥X�R
QS\ � R pqm � U u[uSa4��OfYkpqR m4uj��\¤esR
m4uSpq`4\rQ � �<usv���$ov ²
²
�FU m4`&�~$ov�²x$��
²x"



ptm�YkZ4\_Wqpt��p�Y�UVu %,* ³?UVm4`�YkU � \�Y[Z4\sptQ�QkUVY[pqR
u�Y[R?R �oYgU ptm6 â6 â :�| 7 && J ²
µyâ :�|µyâ - n â :�|n â/. �10�� Æ 8 �~$ov�² ' �

� p�YkZ�YkZ4\^Z4\sWtOER X$YkZo\¥\s�<abU¬YkpqR m@��$fv�² ' ���1��\(Z4UKT \¥YkZ<a4ujQ[\sWqUVYk\r`�YkZo\¥egZbU m � \(pqm`6 â YkR

Y[ZbUVY$ptm
n â 8 � Z<a4ur�hptm(R
QS`4\sQ
Y[Ry�bm4`5Z4RK��6 â egZbU m � \su�U u & egZbUVm � \sur����\�ZbUJT \�Y[R��<m4RK�

Y[Z4\_`4pquSesR
m�Y[pqm<a4ptY���pqmn`4\rm4u[p�Y�����Z4\sm�YkZ4\_a4m4p�T
\rQ[u[\_a4mo`4\sQ � Rf\ruP`opq�?\sm4uSpqR
mbUVW+Q[\r`4a4e�YkpqR m*v� \_��UJ��\ � O4Q[\ru[uFYkZ4ptu�`4pquSesR
m�Ykptm<a4ptY�������`o\r�bm4ptm � U £ esQ[p�YkpteJU W�Wq\sm � YkZ4§5ObUVQkU �?\rY[\sQs©

M â)á â :�| 7 - n â :�|n â2. �10�� Æ \ �~$ov�² ´
�
��p�YkZ�»¼M â)á â :�| ½V7 =S>=v � \�Y[Z4\sm � \rY�Y[Z4\�X�R
WqWtRM��ptm � \ � OoQ[\suSu[ptR
m!X�R
Q�Y[Z4\_egZbU m � \dptm�6 â ©6 â6 â :�| 7 && J ²

µyâ :�|µyâ M â)á â :�| 8 �~$ov�²Vµ��
� \sQS\ ��M â)á â :�| `o\r�bm4\ruFU¥egZbU Q[U erY[\sQ[ptuSY[pqeyWt\sm � Y[Z�u[esU Wq\j��ZopqegZ���U Q[�<u�Y[Z4\�O�R pqm�Y�UVY���Z4pqegZ

`opq�?\sm4uSpqR
mbUVWoQ[\r`4a4e�YkpqR m5YkU � \ru�OoW¡U er\ v � m5YkZo\Fmo\ � Y�u[\se�YkptR
m*����Z4\sm5��\P`4ptu[era4u[u�U�u[O2\serpt�be

`opq�?\sm4uSpqR
mbUVW4Q[\r`4a4erY[pqR
m�u[er\smbU QSpqR_X�Q[R
�Á& 7 ' YkR & 7 $o����\P��pqWtW4u[\r\PY[ZbUVY-YkZ4\PesQSptYkpteJU W

Wt\sm � YkZ�ObU QkUV��\�Yk\sQ���pqWtW:O4W¡UJ��Y[Z4\¥QSR
Wq\_R X7R
m4\dR X
Y[Z4\^O4U QkU �?\rY[\sQSuPR X
R
a4QFesR
uS��R
WtR � pteJU W

�?Rh`4\sW6v

®ba4Q�YkZ4\rQ[�?R
Q[\V�*u[ptm4es\¥Y[Z4\¤\ � ObUVm4u[ptR
m¦R X-YkZ4\(aom4ptT \sQ[uS\5pqu�U uSu[a4�?\s`=Y[R���\5UV`4p¡U �4UVYkpte

`oa4Q[ptm � YkZo\(esR
mouSYgUVm<Y_& \rQkU ujR X$YkZ4\¤aom4ptT \sQ[uS\ �*Y[R YgU W�\sm�Y[Q[R
O��EptuyesR m4uSYkU m�YJv � RK��\rT
\rQs�

`oa4Q[ptm � `4pt��\rm4u[ptR
mbU W+Q[\s`oa4erY[pqR
m�X�QSR
�£&èY[R=�~& J ! �S\1��ZopqegZ���\¥ptm<Y[\sQSO4Q[\�Y�U uPU�O4Z4U u[\

Y[QkU mou[ptY[pqR
m+��\rm<Y[Q[R
O��=ptuy\ � O2\se�Yk\s`¦YkR�egZbU m � \43l\sptY[Z4\sQjpqmEYkZo\¥X�R
Q[�èR X�U m=ptm4esQS\JU uS\¤R
QyU

`o\sesQS\JU uS\ v¤NPudesU m¦��\¤uS\s\rm3X�Q[R � � �1vn�A²fv ²
²
�½�:\sm�YkQSR
O��=pquj`4\r�bmo\s`.aoO¦Y[R�U mDU `4`4p�YkptT \

² +



erR
m4u�YgU m�YJv$cfpqm4er\���\�`4R�moR Y$�<m4RK�,��Z4\�YkZ4\rQ$YkZ4ptu
esR
mouSYgUVm<Y$��R
a4Wt`5`4p.-�\sQ
ptm¤`4p.-�\sQS\sm�Y$`4p��
�?\smou[pqR m4us�<YkZ4\ ~ \rQ[R(Wt\rT \sW1R X:\rm<Y[Q[R
O���pqm?`4p.-�\sQS\sm�Y�`4pq�?\sm4uSpqR
mou�esU m4m4R Y��2\P`4\�Yk\rQ[�?pqm4\r`*v

� Z<a4ur�4��\jeJU m4moR Y���U � \�UVm<��`4\respquSpqR
m�U ��R aoY�Y[Z4\ymbUVY[a4Q[\jR X:YkZ4\jegZbU m � \jpqm�\rm<Y[Q[R
O���pqm

Y[Z4pqu��?Rh`4\sW6v

®7ptmbU WtWt�
��YkZ4\?��R a4m4`bU Q��¦esR
mo`4ptY[pqR
m4uyY[ZbUVY_YkZo\�uSeJU Wt\5XÖUVerYkR Q^UVm4`3p�Yku_`4\rQ[ptTVUVY[ptT \�UVQ[\

erR
m�Ykptm4R
a4uFUVY�O2R
pqm�Y[uQü â \�ü â :�| \(8k8.8k\vü ì \vüxqFU mo`�üCU>U WqWtRK�ñaou�Y[R5`4\rY[\sQ[�?pqmo\yYkZ4\_pqm�Y[\ � Q[UC�
Y[pqR
m�erR
m4u�YgU m�YkuPU u

� � ß��} á â 7 - ® â® â�J o Eâ �Ö³�� . 	 Æ65 Åú 	 Æ ® :�|��­Eâ \ �~$ov�² ) �
� � ß��} á â :�| 7 � � ß��} á â » erR
u���= â ü â ¬
� â � ½ Å	 Æ : Å	 ÆHÇ Å \ �~$ov�²x"��

PP
��� ß��} 7 ��� ß��} á ì » esR
u��~= ì ü ì ¬�� ì � ½ Å	�7 : Å	8� \ �~$ov�² + �
� � q �} 7 � � ß��} » erR
u���= í üxq ¬
� í � ½ Å	8� :�| \ �~$ovY$ ³��

��� U �} 7 � � q �}erR
uM�~üCU ¬�� q½� \ �~$ovY$ ! �
� â�7 J U Q[e�YgU m:9 o â �6³��; ® â�J o Eâ �Ö³��=< \ �~$ovY$
²
�

$ ³



� â :�| 7 � â ¬ ��= â�J = â :�| �Lü â \ �~$ovY$/$��
PP

� íO7 � ì ¬ ��= ì J = í �Lü ì \ �~$ovY$ ' �
� q 7 � í ¬ ��= í¡J ! ��üxq(\ �~$ovY$
´
�
� U 7 � q ¬ üCU

² \ �~$ovY$ µ��
��Zo\sQ[\Ño â �Ö³���`o\sm4R Y[\su�Y[Z4\ypqmoptYkpqU W4TVU Wqao\yR X:YkZo\ � a4�o�4Wq\yO4U QkU �?\rY[\sQ�pqm�& `4pt��\rm4u[ptR
m4urv

$fv�´ � QkU m4uSptY[pqR
m � pt��\ruFptm�YkZ4\^�!Rh`4\rW

xya4QSpqm � YkZo\PO4QS\s��UVY[Y[\sQ�\sQ[Uo�hY[Z4\Fa4m4ptT \sQSu[\yptu�UVu[u[ao��\r`�YkR^��\FesR
�?O4QSpqu[\r`�R X*U^��UVYk\S�
QSp¡U Wfu[a4�ouSYgUVm4es\���Z4pqegZ5\ � O4U m4`4u�U `4pqU �bUVY[pqeJUVWqWt��U m4`¤��Z4pqegZ?pqu7`4\suSesQ[pt��\r`����5UVm¤\s�<abUVY[pqR
m

RVX*uSYkUVYk\�uSpq�?pqW¡UVQ)YkR_YkZ4UVY�R X+Y[Z4\FTVU era4a4���<pAvò\ v��0� â?> J n â v$�Fu[ptm � � �1vF�A²hv�²/$
�)��\���Q[p�Yk\
Y[Z4\_esR
QSQ[\ru[O2R
m4`4ptm � \sm�YkQSR
O���U u

Ò âi7 Í â � â� â :�| T ÅÔ ÆHÇ Å = í[á â 8 �~$ovY$ ) �
®bQSR
� Y[Z4\�X�R
Q[� R XFYkZ4\�\r�ha4UVYkptR
m;R Xju�YgUVY[\ ��ptY¤ptu¤esWt\JU Q¥Y[ZbUVY
� âA@ ! v � m@YkZ4ptu¤eJU uS\ �

Y[Z4\¥îbaopq`E�bWtWqpqm � Y[Z4\(a4m4p�T
\rQ[u[\(��ptWqW���\¥a4m4`4\rQjYk\rm4u[ptR
m=QkUVY[Z4\sQPYkZbU m=OoQ[\suSu[a4QS\ v¥cfR4�+Y[Z4\

OoQ[R
O2\sQ�Ykpq\ru
R X1YkZopqu)î4a4pq`(��ptWqWh��\�T \sQ��¤`4p.-�\sQS\sm�Y
Y[ZbU m(YkZo\�R
m4\su)YkZbUVY7��\�U QS\�U er�ha4U pqm�Yk\r`*v

$ !



NPujesU mE�2\¥u[\r\smEX�QSR
� � �1v¥��$ov%$ ) �½��aom4Wqpt� \_YkZ4\^R
Q[`4ptmbU Q��n��UVYSYk\rQs�1Yk\s�?O2\sQkU¬Yka4QS\^R X$Y[Z4\

OoQ[\s��UVYSYk\sQ���ptY[Z�� âB@ ! ptm4esQS\JU uS\suyptm!YkZo\^erR
a4Q[uS\(R X-UVmEU `4pqU �bUVY[pqe_\ � ObUVm4u[ptR
m*v � Z<a4us�

Y[Z4\na4m4p�T
\sQSu[\!Z4\JUVY[u�aoO&��Z4ptWq\�p�Y5pqmoî1U¬Yk\su5`4aoQ[pqm � Y[Z4\nO4Q[\r��UVYSYk\rQ?\rQkUo��U m4`&pqmoîbUVYkptR
m

erR
m�Ykptmhao\su¤a4m�YkptW�Y[Z4\���U � pq�(a4� UVWqWqRK��\s`.Y[\s�?O�\rQkUVY[a4Q[\gT ß½àÈá â pqu^Q[\JUVegZ4\s`*v � Z4\rm;Y[Z4\

Y[\s�?O�\rQkUVY[a4Q[\=QS\JU egZo\su!Y[Z4\ w W¡U moeg�,Yk\r��O2\sQ[UVYka4QS\¦R X^Y[ZbUVYn`4pt��\rm4u[ptR
m*����\DO2R
uSY[a4W¡UVY[\

Y[ZbUVYdYkZ4\?a4m4p�T
\rQ[u[\�a4m4`4\rQ � Rh\su¥U!O4Z4U u[\5YkQ[U m4u[p�YkptR
mDY[R�U�WqRK��\sQd`4pq�?\sm4uSpqR
m¦��Z4\rQ[\�Y[Z4\

w WqU m4eg�¦Yk\s�?O2\sQkU¬Yka4QS\�pqu(Zop � Z4\rQsv � Z<a4ur��ptmoî1UVY[pqR
m � \rY[u¤U m4R Y[Z4\sQ¥egZbU m4er\nY[REesR m<Y[pqm<a4\

ptm!Y[Z4\(WqRK��\sQP`4pq�?\sm4uSpqR
m+v } X-esR a4Q[uS\ �+��Z4\�YkZ4\rQyYkZ4ptuPptujm4\res\ru[ukUVQS�=R
QFm4R Yj��pqWqW:�2\(uS\s\sm

��Zo\sm!��\_esR
�?ObU QS\yYkZ4\��bm4U W:Q[\ru[a4W�Yku���ptY[Z�R �4u[\rQSTVUVYkptR
mbU W+`bUVYgUfv� \�U WquSR�U uSu[a4�?\�YkZbU¬Y
YkZ4\�îba4pq`(�4WqWqptm � Y[Z4\�a4moptT
\rQ[uS\PU¬Y[YgUVpqm4\r`¥YkZ4\rQ[��U Wo\r�<a4pqWtpq�4QSpqa4�

U¬Y$YkZ4\�UVY$Y[Z4\�\sm4`?R X1YkZo\FOoQ[\s��UVYSYk\sQ$\rQkU_U m4`5ZbUVu�UyY[Z4\sQS��U Wfu[O2\se�YkQ[ao�!v$N�Y$Y[Z4pqu$O2R
pqm�Ys�

��\yYgUV� \yYkZo\�`4\sm4uSptY���R XlYkZ4\�a4moptT
\rQ[uS\d\r�<abU W+Y[R(YkZbUVY�R X)U(��U uSu[Wt\su[u�uSeJU WqU Q��4\sWq`���p�YkZnU

Y[Z4\sQS��UVW*u[O2\se�YkQ[ao� UVYQT ß½àÈá â U uny�rü â � 7 µyâ
�A²CwF=(�f� â â �~& ¬Ö! �HãF�~& ¬�! �:�~�;T ß½àÈá â � â¿È | 8 �~$ovY$/"��

�Fu[pqm � YkZopqu-\ � O4QS\su[uSpqR
m�X�R
Q-\sm4\rQ � �?`4\rm4u[p�Y���ptm � ptm4uSY[\spqm��¨u-�b\sWt` � �1vF��$ov !*) �½����\��bm4`�Y[Z4\
erR
moX�R
QS��UVW�Ykpt��\_U¬Y���Z4pqegZ�`4pq�?\smou[pqR mbU W+QS\s`4aoerYkptR
m�Rferesa4QSuPUVu�X�R WqWqRK��u

ü â 7 != â ëí î UVQ[eserR
u�CD�9 �A²CwF=(�f� â n ß�àÈá âµyâ â �~& ¬Ö! �[ã��~& ¬Ö! �:�~�;T ß½à»á â � â¿È | < 	 Æú�E 	 Æ 5 ÅGF ® â�J o Eâ �Ö³��® â HI¬ U Q[e�YgU m:9 o â �6³��; ® â�J o Eâ �Ö³��&<KJ \ ��$ov%$ + �
��ZopqegZ!U WquSR?QS\sO4QS\suS\sm�YkuFYkZ4\_`4a4Q[UVYkptR
m�R X�YkZ4\��bQSuSYPO4Q[\r��U¬Y[Yk\rQ�\sQ[Uov

� m(R Q[`4\rQ)YkRF�bm4`¤erR
moX�R
QS��U W
Y[pq�?\su�esR
QSQ[\ru[O2R
m4`4ptm � YkRFYkQ[U m4u[p�YkptR
m4u���\�Y���\r\sm5`4p.-�\sQS\sm�Y
$
²



\rQkU u_��\�Q[\�Yka4QSm.�bUVeg�EYkR � �<urvD�A²fv ² ! ��U m4`,�A²hv�²
´ ���)U m4`D\ � O4Q[\ru[u¥Y[Z4\?esR
m4uS\sQ�T U¬YkpqR m.R X

\rm�YkQ[R O<�nptm�Yk\sQS��u�RVX)Y[Z4\_u[eJUVWq\�XÖU erY[R
Q�U u®®X° Ã � ââ n âT Ä 7 ³L\ �~$ov ' ³��
��Zo\sQ[\yY[Z4\ � \sm4\rQkU W2X�R
Q[�ýR X:Y[Z4\y\s�<abU¬YkpqR m�R XluSYkUVYk\jpqm � �1vP�A²fv !X! �
��UVu�a4u[\r`*v�z�U Q[Q��fptm �
R aoY�`4p.-�\sQS\sm�YkpqUVYkptR
m�pqm � �1vP��$ov ' ³��½�o��\dR
�oYkU pqm

& ð� â� â J ðTT ¬ ðn ân â 7 ³L8 �~$ov 'L! �
®bQSR
� Y[Z4\ � ptm4uSY[\sptm��¨u��b\rWq` � �<usvj��$ov ) ��U m4`.��$fvY"��½�4R
m4\_��UJ����Q[p�Yk\

ðn â ¬ &g� â n â ð� â� â 7 ³L\ �~$ov ' ²
�
��ZopqegZ�`o\su[erQ[pt��\ru�YkZo\PYkpt��\�\�T
R
WtaoYkptR
m?R X*YkZo\P\rm4\sQ � �?`4\sm4uSptY�� v-�Pu[ptm � � �1vF��$fv 'H! �$ptm � �1v

�~$ov ' ²
��U m4`+�1U u�a4u[a4U WA�b`4\��bm4ptm � YkZ4\ � ao�4�4Wq\_ObUVQkU �?\rY[\sQ o U u

o â s ð� â� â \ �~$ov ' $��
��\desR
a4Wt`���Q[ptY[\ � �2vP�~$ov ' ²
��pqm�YkZo\_X�R Q[�

ðTT ¬ &�o â �r� â�J ! � 7 ³L8 �~$ov '/' �
� m!Yk\sQS��uFR X
Y[Z4\¥erR
moX�R
QS��UVW*Ykpq�?\_ü��bYkZopqu � ptT \sujaouPYkZo\¥\s�<abU¬YkpqR m�`4\ru[esQSpq�4ptm � Y[Z4\dY[pq�?\

\�T
R
WtaoYkptR
mnR X�YkZ4\�Yk\r��O2\sQ[UVYkaoQ[\_U u�X�R
WtWqRK��us©T ýT ¬ & �Xý â� â ��� â�J ! � 7 ³L8 �~$ov ' ´
�
$/$



�FO�R m�ptm�Yk\ � QkUVY[pqR
m�ptm�erR
moX�R
QS��UVW+Ykpt��\V� � �1vj�~$ov ' ´
� � p�T
\su� â �~üMLM�� â �~ü ï � 7 - T¥�~üNLM�T¥�~ü ï � . ÅÆ � Å Ç Ô Æ � \ �~$ov ' µ��
��Zo\sQ[\5uSa4�4u[erQ[ptOoYku ï U mo` ð `4\sm4RVYk\(YkZo\¤pqm4p�Ykp¡UVW)UVm4`E�bmbU W7pqm4u�YgU m�YkujR X�esR
moX�R Q[��U W�Y[pq�?\

ptm¢U � ptT \sm.\rQkUo�)Q[\ru[O2\serY[ptT \sWt� vEchpq�?pqW¡UVQ[Wt� �+��\�eJU m3R
�oYkU pqm¦YkZ4\?Ykpt��\5\rT R
WqafYkpqR m.R X�Y[Z4\

`o\sm4uSptY��n����Q[\�Yka4QSm4pqm � �4U eg��YkR � �1vj�~$ov ' ²
��U un â ��üMLM�n â �~ü ï � 7 - � â �~üC¦��� â �~üNLV� . â Ð Æ 8 �~$ov 'R) �
­:pt� \��bQ[u�Y�R
Q[`4\rQ$O4ZbU uS\FY[QkU mou[ptY[pqR
mous� ��\jUVu[u[ao��\�YkZ4UVY-`4a4QSpqm � YkZo\Fu�YgU � \FRVX+`4pt��\rm4u[ptR
mbU W

QS\s`4aoerYkptR
m*� Y[\s�?O�\rQkUVY[a4Q[\�Q[\s��U ptm4u)erR
m4u�YgU m�YJv � Z4\sm*� � �<usv��~$ov ' µ��)UVm4`���$ov '0) �lU QS\�a4u[\�X�a4W
ptm��bmo`4pqm � YkQ[U m4u[p�YkptR
m?Y[pq�?\su���\�Y���\r\sm�`4pk-+\rQ[\rm<Y�\sQ[U u�ptm�YkZo\jZ4ptuSYkR QS�?R X*Y[Z4\ja4moptT
\rQ[uS\�U u

��\sWtWlU u�`4\smou[ptY[pq\ru�esR
QSQ[\suSO�R m4`4pqm � Y[R?OoZbU u[\�Y[QkU m4uSptY[pqR
m4u�UVm4`!OoQ[\suS\sm�YJv

$ '



ÿ�a!þ�bc��

dPO
þ ��b

?ÿ�1?�Ñ1Jÿ���1h� 

����1(���!þ`�ºd�

��fEÿg��1(��� �$ÿ�

�!þ`d�1h�

� m>YkZopqunegZbU OoY[\sQr�ypqm8YkZo\3Wtp � Z�Y�R XdYkZo\DX�R
QS\ � R pqm � egZbUVOoYk\rQ���\¦O4Q[\ru[\sm�YEU&m<a4�?\sQSpqeJUVW

�?Rh`4\sW
X�R
Q��2R YkZ^esWqR u[\s`¥U m4`^R
O�\rm � \rR
��\�YkQSpq\sur�VQS\suSO�\rerYkp�T
\rWt�
v)NjeresR
QS`4pqm � YkRFYkZ4ptu)�?Rf`o\sWA�

Y[Z4\�a4m4p�T
\rQ[u[\�uSYkU QSY[u(X�Q[R
�]& 7 ' O4QS\s��UVY[Y[\sQ5U mo`&\�T
R
W�T
\ru?ptm�YkRi& 7 $EOoQ[\s��UVYSYk\sQrv

� Zo\�u[\serR
m4`;O4QS\s��UVY[Y[\sQ(\�T
R
W�T
\su¤ptm�YkREQ[U `4p¡U¬YkpqR m*�
U mo`¢�bmbU WtWt�Dpqm�YkREU m@\sQ[U�R XF��U¬Y[Yk\rQ

`oR
��ptmbU m4er\ v

' v ! z�WqR u[\s`!�PmoptT
\rQ[uS\(z�U uS\

®bR
Q¤erWqR
uS\s` � \sR
�?\rY[QS� ��p6v¨\Vvt�I� 7 ! �-YkZo\�uSeJU Wt\�XÖU erY[R
Q¤pqm;`4pk-+\rQ[\sm�Y5\rQkU u¤��ptY[Z&Y[Z4\

erR
Q[QS\suSO�R
mo`4pqm � \r�ha4UVYkptR
m4u�R X)uSYgU¬Yk\suPU QS\_U u�X�R
WqWtRM��ur©

$
´



� ��ü4� 7

ëììììììììììììììììììììììììììììììììììììììììììí ììììììììììììììììììììììììììììììììììììììììììî

! ��
 OoQ[\s��UVYSYk\sQ�\rQkUo©

ëììììììí ììììììî
� � ß��} á ì » erR
uM��= ì ü ì ¬
� ì � ½ Å	87 \
³�ñ�ü�ñ�ü ì \� ì 7�� E p 7 :�|E � n ì 8

² óQ� O4Q[\r��U¬Y[Yk\rQ�\sQkUf©

ëììììììí ììììììî
� � ß��} » esR
uJ��= í ü ì ¬�� ì � ½ Å	87 \ü ì ñ�ü�ñ�üxq(\� 7 � E p � :�|í � n�8

Q[U `4pqUVYkptR
m�\sQ[Uo©

ëììììììí ììììììî
� � q �} » esR uM�~ü ¬R� qg� ½ \üxq�ñ�ü�ñ�üxU2\� 7 |í n�8

��U¬Y[Yk\rQ�\sQ[Uo©

ëììììììí ììììììî
� � U �} » erR
uM� � E ¬�� U�� ½ E,\üxU�ñ�üZ\� 7 ³L8

� ' v ! �

� \sQS\ �:YkZ4\¤ptm�Yk\ � QkUVY[pqR
m4uPesR
mouSYgUVm<Y[u_eJU m¦�2\(X�R
a4m4`¦���=u[\�Y[Y[pqm � & 7 ' ptm � �<urvn��$ov ² ) �­�
�~$ov%$
µ���v � Zo\dQS\suSa4WtY[uPUVQ[\dU u�X�R
WqWtRK��u

� � ß��} á ì 7 - ® ì® â�J o Eâ �Ö³�� . 	87 5 Åú 	�7 ® :�|��­Eì \ � ' v ²
�� � ß��} 7 � � ß��} á ì » erR
u���= ì ü ì ¬�� ì � ½ Å	87 : Å	�� \ � ' v%$��� � q �} 7 � � ß��} » erR
u���= í üxq ¬
� í � ½ Å	8� :�| \ � ' v ' �� � U �} 7 � � q �}esR uK�~üCU ¬�� q½� \ � ' v ´
�
$ µ



® ì 7 µ ì 6 ì$X= ì n ß�àÈá ì \ � ' v¨µ��
� ì 7KJ U QSerYgUVm 9 o ì �6³��; ® ì J o Eì �6³�� < \ � ' v ) �� íI7 � ì ¬ �~= ì J = í ��ü ì \ � ' v%"��� q 7 � í ¬ ��= í�J ! ��üxqh\ � ' v + �� U 7 � q ¬ üCU

² 8 � ' v ! ³��
N�Y5Y[Z4\nO�R
ptm�Y5R Xj`opq�?\sm4uSpqR
mbUVW�Q[\r`4a4erY[pqR
m+����\�YkU � \nYkZo\�`o\sm4uSptY��@\r�ha4U W�YkR¦YkZbUVY5RVXyU

��U uSu[Wq\ru[u�uSeJU WqU Q��b\sWt`�ZbUJThpqm � U(YkZ4\rQ[��U W+uSO�\rerY[Q[a4� U¬YQT ß½àÈá ì v$Njm4`+�4��UV�hptm � a4uS\dRVX � �1v

�~$ov%$X"��_U m4`¢uS\rY[Y[pqm � & 7 ' �)��\�R
�fYgU ptm3YkZo\�\smo\sQ � �.`4\rm4u[p�Y��¢U¬Y^Y[Z4\�\smo`¢R X�Y[Z4\��bQSuSY

OoQ[\s��UVYSYk\sQ�\rQkU?U u

n ì �~ü ì � 7 µ ì â �A´ �Éã2�A´
�r�t�;T ß½à»á ì � y
�A²*w��;=r� ì 8 � ' v !/! �

� Zo\sm*�-u[R WtThpqm � � �2v��~$ov !,) ��X�R Q�ü ì �
��ZopqegZ@��U Q[�<u^Y[Z4\�erR
moX�R
QS��U W-Ykpt��\�UVY^��Z4pqegZ@`4p��
�?\smou[pqR mbU W$Q[\r`4a4e�YkpqR mDYkU � \ru¥O4WqU es\V����\ � \�Y^Y[Z4\?`4a4QkU¬YkpqR mDRVX�YkZ4\5�bQSuSY^O4Q[\r��UVYSYk\rQd\rQkU

UVu

ü ì 7 != ì » U Q[eresR
uM� � DCB > ! � J � ì ½ \ � ' v ! ²
�
��Zo\sQ[\

� D*B > ! 7 ��$�8 !*) ² ) � 	87ú�E 	87 5 ÅGF » ® ì J o�Eì �6³��® ì ½ 8 � ' v ! $��
NPesesR Q[`4ptm � Y[R�R
aoQFOoQ[\rThptR
a4uFesR
m4uSpq`4\rQkUVY[pqR
m+�4YkZ4\da4m4p�T
\sQSu[\^uSYgUVQSYkuFptY[u�æSR
a4Q[mo\r��X�Q[R �n ß½àÈá ì U m4`=��Z4ptWq\(p�Y�\ � ObU mo`4us��ptY[ujYk\r��O2\sQ[UVYka4QS\¤Q[ptu[\su�`oa4\¤YkR�YkZo\¤a4m<a4u[abUVW-X�R Q[�èR X�Y[Z4\

$ )



\r�<abUVYkptR
mæRVX5uSYgU¬Yk\.`o\su[erQ[pt�4pqm � YkZ4\3a4m4p�T
\sQSu[\¢`oa4Q[ptm � YkZo\3�bQSuSYEOoQ[\s��UVYSYk\sQ�\sQ[Uo�_pAvò\ v��� ì � J n ì 8 � RK��\�T
\sQr�jYkZo\�Yk\r��O2\sQ[UVYka4QS\EeJUVm4m4R Y � R@��\��
R
mo`�T ß½à»á ì v¯N�Y�YkZopqu�O2R
pqm�Ys�

��\¤O2R
uSY[a4W¡UVY[\¥YkZ4UVYj��Z4\rmDY[Z4\¥Y[\s�?O�\rQkUVY[a4Q[\(QS\JU egZo\su�T ß½àÈá ì \+Y[Z4\(a4moptT
\rQ[uS\¤a4m4`4\rQ � Rh\su_U

OoZbU u[\(Y[QkU mou[ptY[pqR
m!YkR�YkZo\�& 7 $�a4m4p�T
\rQ[u[\¤��Z4\rQ[\¤YkZo\ w W¡U m4eg��Yk\r��O2\sQ[UVYka4QS\¤pquyZop � Z4\rQ

UVm4`¤YkZ4\�\s�<abU¬YkpqR m?RVX+u�YgUVY[\�YkU � \ru�Y[Z4\�X�R
Q[� ��� J nbv$Njm4`*�<ptmoî1UVY[pqR
m(erR
m�Ykptmhao\su�pqm(YkZopqu

uS\serR
m4`¦O4Q[\r��U¬Y[Yk\rQy\sQ[U�a4m�YkptW)YkZo\¥Yk\r��O2\sQ[UVYka4QS\(Q[\sU egZ4\ruÑT ß½à»á í UVm4`¦U�O4ZbU uS\(YkQ[U m4u[p�YkptR
m

Y[ZbUVYjWqpqmo�hu�YkZo\(u[\resR
m4`=OoQ[\s��UVYSYk\sQP\sQ[U�YkR�Y[Z4\¥Q[U `4pqUVYkptR
m!\rQkU�Rhesera4Q[urv � Z4\(QS\su�Y�pquPWqpq�V\

Y[Z4\¥u�YgU mo`bU Q[`���Rh`4\sW:RVX
YkZ4\^a4m4p�T
\sQSu[\V����Z4\rQ[\¥Y[Z4\^Q[U `4pqUVYkptR
m!\rQkU���� 7 n @ $��FptuFWtpqm4�V\s`
���?U_�bQ[u�Y�R
QS`4\sQ�O4ZbUVu[\�YkQkUVm4u[p�YkpqR m5Y[R^Y[Z4\P\rQkU_R X*��UVYSYk\sQ-`4R ��ptmbU m4er\¥�~� 7 ³��S8 � \PU Wtu[R

UVu[u[ao��\dYkZbUVYjUVX�Y[\sQ�YkZ4\dYkQkUVm4u[p�YkpqR m��2\rY���\s\rm=QkU `op¡UVY[pqR
m�U m4`���UVYSYk\rQF\rQkU ur�+Q[U `4p¡U¬YkpqR m�ptu

`o\sesR a4O4Wq\r`�X�QSR
� ��UVY[Y[\sQr�4U m4`��2\sZbUJT
\rujWtpq� \_U¤O2\sQ�X�\serY�îbaopq`���ptY[Z�� íI7 ' @ $�8
� �1vF��$ov ' µ��)��R
a4Wt`�UVWqWqRK��a4u-YkRd`4\rY[\sQ[�?pqmo\�YkZ4\F`4a4Q[UVYkptR
m4u-R X�`4p.-�\sQS\sm�Y�\rQkU u-R
moes\���\

�<m4RK�|YkZ4\¤Yk\r��O2\sQ[UVYkaoQ[\sudUVY���ZopqegZD`4p.-�\sQS\sm�Y_O4ZbU uS\¤YkQkUVm4u[p�YkpqR m4uyYgU �V\5O4W¡U er\ v¤®bR
QyY[Z4\

uS\serR
m4`DO4Q[\r��UVYSYk\rQ�\sQkUf�:pqm4p�Ykp¡UVW7U mo`¦�4mbU W7Y[\s�?O�\rQkUVY[a4Q[\ru^UVQ[\ � p�T
\smDU u§TZ¦ 7 T ß�àÈá ì U m4`T�L 7 T ß½àÈá í �bQ[\ru[O2\se�YkptT \sW��
v��PO2R
mnYkZ4ptus�4R
mo\desU m � \rY�X�QSR
� � �1vj�~$ov ' µ��� ��üMLM�� �~üx¦�� 7 Ã T ß½àÈá íT ß½àÈá ì Ä ÅÅ Ç ú 	8� \ � ' v !h' �
��ZopqegZ � ptT \su�YkZ4\_`4aoQkUVY[pqR
mnR X�YkZ4\_uS\sesR m4`�O4QS\s��UVY[Y[\sQ�\rQkU¤pqmnesR moX�R
Q[��U W+Y[pq�?\�U uü íI7 != í » U Q[eresR
uM� � DCB >�²
� J � íÊ½ \ � ' v ! ´
�
��Zo\sQ[\

� D*B >�² 7uÃ T ß�àÈá íT ß�àÈá ì Ä 	8�Å Ç ú 	8� � D*B > ! 8 � ' v ! µ��
$/"



N�Y�Y[Z4pqu�O�R
ptm�YJ�fX�R Q�R
a4Q�WqUVYk\rQ�O4aoQ[O2R
u[\ruFp�Y���R
a4Wq`��2\�a4uS\rX�a4W+Y[R(��Q[p�Yk\jY[Z4\ � QkUJThptYkUVYkptR
mbU W

erR
m4u�YgU m�Y26 ì U m4`nYkZo\dQS\s��U pqmopqm � w WqU m4eg���<abU m�Y[ptYkpt\su�pqm�& 7 ' 8 � Z4\r��U QS\_U u�X�R
WqWtRK��us©

6 ì 7 ' M ì á íw 6 í \ � ' v !*) �n ß½à»á ì 7 ' 8 )x'X+ µ PX! ³ «É|M yS� íì á í
B;DX@ =?> ì \ � ' v ! "
�T ß½à»á ì 7 ! 8�´/$
´ µ PX! ³/EÊ|M |�� íì á í
W�\ � ' v !,+ �M ß½à»á ì 7 ! 8 'R+ ² '�PX! ³ :;EzE M |�� íì á í =S>�\ � ' v�² ³
�

��Zo\sQ[\ � �1vj�~$ov ² ' ��ZbU u��2\s\rm!a4uS\s`�YkR5Q[\rW¡UVY[\Ñ6 ì YkR56 í 8 � Z4\sm!R
m4\_��UK����Q[p�Yk\

� DCB >�² 7 � DCB > ! Ã w¿M ß½à' M ì á í Ä 	8�� E ú 	8� Ç ÅGF 8 � ' v�² ! �
chpq�?pqW¡UVQ[Wt� ����\�esU m¦�bm4`3Y[Z4\?esR
moX�R Q[��U W7Ykpt��\5U¬Y���Z4pqegZ3QkU `4pqUVYkptR
m=\sQ[U�\rm4`4ur�7pAvò\ v��FüxUPv

®bQSR
� � �1vP��$ov ' µ��½�4R
m4\_��UK����Q[p�Yk\ � �~üML¬�� �~üC¦�� 7 T ß�àTZU \ � ' v�² ²
�
��Zo\sQ[\�TZ¦ 7 T ß½à U mo`�T�L 7 TZUûZbUJT
\n�2\s\sm&a4uS\s`�X�R Q¥YkZ4\nQ[U `4p¡U¬YkpqR m¢\sQ[Uov � \rQ[\V��TZU
QS\sO4QS\suS\sm�Yku(Y[Z4\�Y[\s�?O�\rQkUVY[a4Q[\�UVY^Y[Z4\�WqU uSY^O4ZbUVu[\�Y[QkU m4uSptY[pqR
m¦��Z4pqegZ.pqu^U WquSR��<m4RK��m;U u

Y[Z4\ £ Q[\resR
�¥�4pqmbU¬YkpqR m�Yk\s�?O2\sQkU¬Yka4QS\ vò§�chR
WtThpqm � � �1vP� ' v�²
² ���o��\^\rm4`�a4O���p�YkZ

üCU 7 üCq ¬ U QSesesR uM� � D*B >�$
� J U Q[eresR
uJ� � D*B >�² �?\ � ' v�²x$��
��Zo\sQ[\

� D*B >�$ 7 T ß½àTVU � D*B >�²;8 � ' v�² ' �
$ +



�!U �<pqm � a4uS\^R X � �1vj�~$ov ' µ����f��\_��Q[p�Yk\� ��üML¬�� �~üx¦�� 7 TZUT óQTVU \ � ' v�² ´
�
��Zo\sQ[\_T ó�TVU pqu�YkZo\^O4QS\suS\sm�Y�`bUJ��Yk\r��O2\sQ[UVYkaoQ[\dR X7Y[Z4\^erR
u[�?pqed�?pqesQSRK��UJT
\d�bU eg� � QSR
a4m4`

Q[U `4pqUVYkptR
m��Az���� ª ��v7cfR
W�Thpqm � YkZ4ptu^\r�<abUVYkptR
m*����\�R
�oYgUVpqm3Y[Z4\�U � \�RVX�YkZo\�a4m4p�T
\rQ[u[\�pqm

erR
moX�R
QS��UVW�Ykpt��\_UVu

ü ó�TVU 7 ²L»òU QSeserR
uM� � D*B > ' � J � U ½ \ � ' v�²Vµ��
��Zo\sQ[\

� D*B > ' 7 À TVUT ó�TVU � D*B >�$L8 � ' v�² ) �
' v ! v ! } �4u[\rQSTVU �4Wt\ w U QkUV��\�Yk\sQSu�pqm�YkZ4\^�!Rh`4\rW

� \�eJUVm¤m4RK��R �oYgU ptm(\ � O4QS\suSu[pqR m4u
X�R
Q7OoZ<�huSpqeJUVWo�<abU m�Ykp�Ykpt\su
uSa4egZ?U u � ao�4�4Wq\�ObU Q[U ��\S�
Y[\sQr�fU � \FU m4`?`4\sm4uSptY�� v � \FeJUVm?�bmo`�erR
��RKThpqm � Y[pq�?\su$erR
Q[QS\su[O2R
m4`opqm � YkR_YkZo\FerR
moX�R
QS��UVW

R m4\su���� � R
ptm � �bUVeg��YkR¤YkZo\d`o\r�bm4p�YkptR
m � ptT \smnpqm � �1vP��$ov ! ³��½v$NjuSu[a4�?pqm � Y[ZbUVY ° 7 ³¤UVYü 7 ³L\o��\ � \rY

° 7 � } á â Ú �} » esR u7�~= â ü ý ¬
� â � ½ |�� p Æ ® ü ý 8 � ' v�²x"��
� Z4ptu�pqm�Yk\ � QkU W:`o\sO2\sm4`4uPa4O2R
m�Y[Z4\_T UVWqa4\ruFRVX^= â U mo`!ZbUVuFY[R��2\_esR
�?O4aoY[\s`�mhao��\rQ[�

pteJU WtWt�.pqm;YkZ4\�O4Q[\r��U¬Y[Yk\rQ5\sQkUVusv � Z4\rQ[\JUVus��X�R
Q¤YkZo\!Q[U `4p¡U¬YkpqR m ��=³q 7 ! �¤U m4`���U¬Y[Yk\rQ

�~=SU 7 ! @ ²
�P\rQkU ur�)ptm<Y[\ � Q[UVYkptR
m��hpq\rWq`4udU m4U Wt�<YkpteJU W)\ � O4QS\su[uSpqR
mousv � Z4\5\ � O4Q[\ru[uSpqR
m4u^esR
Ql�
QS\suSO�R
mo`4pqm � YkR�YkZ4\?esR ��RKThpqm � Y[pq�?\su_esR
QSQ[\ru[O2R
m4`4ptm � Y[R�ü ì \Füxq(\FüCUóU m4`�ü óQTVU esU m.�2\

' ³



� ptT
\rm�UVu

° ì 7 � � ß��} á ì Ú � 7} » erR
u���= ì ü ¬R� ì � ½ |�� p 7 ® üZ\ � ' v�² + �
° q 7 ° ì ¬ � � ß��} Ú � �� 7 » esR
u��~= í ü ¬�� í � ½ |�� p � ® üZ\ � ' vY$ ³��

° U 7 ° q ¬ � � q �} » u[ptm:�~üCU ¬�� q½� J uSpqml��üxq ¬�� q½� ½ \ � ' vY$ ! �
°zóQTVU 7 ° U ¬ ��� U �} ² » uSpqml��ü óQT�U ¬ ² � U�� J u[pqm:�~üxU ¬ ² � U�� ¬ �~ü óQTVU J üxU�� ½ 8 � ' vY$
²
�
� a4�4�4Wt\dO4U QkU �?\rY[\sQSu�UVY�ü ì \�üCq(\HüCU U m4`�ü ó�TVU eJUVm!m4RK�¯�2\�R
�oYkU pqmo\s`n���na4u[ptm �

o@�~üo� 7 �Xý �~üo�� E ��ü4� \ � ' vY$/$��
UVu

o@�~ü ì � 7ªJ uSpqmd��= ì ü ì ¬
� ì �� � ß��} á ì » esR
u��~= ì ü ì ¬�� ì � ½ Å	�7 È | 9 + 8 ²
´ ³X$ PR! ³ Ez� ��> ¯ :�|XW ¢N= :�| \ � ' vY$ ' �
o@�~üCq½� 7ªJ uSpqmd��= í üCq ¬
� í �� � ß��} » esR
u��~= í üCq ¬�� í � ½ Å	8� È | 9 + 8 ²
´ ³X$ PR! ³ Ez� �;> ¯ :�|XW ¢N= :�| \ � ' vY$
´
�o@��üxU�� 7ªJ u[pqmd��üxU ¬
� qg�� � q �} esR
u E ��üxU ¬
� q½� 9 + 8�² ´ ³X$ PX! ³ Ez� ��> ¯ :�|YW ¢N= :�| \ � ' vY$ µ��o@�~ü óQTVU � 7ªJ u[ptm¥��ü ó�TVU @ ² ¬�� U��� � U �} esR
u í �~ü ó�TVU @ ² ¬�� U�� 9 + 8 ²
´ ³/$ PR! ³ Ez� ��> ¯ :�|XW ¢�= :�| 8 � ' vY$ ) �

®7ptmbU WtWt�
�fYkR��4m4`E`4\rm4u[p�Ykpq\rujU¬YPY[Z4\^Y[QkU m4uSptY[pqR
mnO2R
pqm�YkuPU m4`�O4Q[\ru[\sm�Yy��\¥��U �V\^a4uS\(R X

� �1v��~$ov '0) ��v�®7ptQ[uSYs�o��\¥egZ4RhR
u[\��~üC¦­\vüNLM� 7 �6³L\vü ì ��U m4` � \rY�YkZo\^`4\rm4u[p�Y���UVY�YkZ4\_O2R
pqm�YFR X

`opq�?\sm4uSpqR
mbUVW+Q[\r`4a4e�YkpqR m�U u

'L!



n ì �~ü ì � 7 CD ÿ � 7 :[Z�ú7 � } �� 7 �
� � DCB > ! � E HI 	87 5 Å	�7 n ß½à»á ì 8 � ' vY$/"��

� \sQS\ �4��\duSZ4R
a4Wt`�m4R Y[pqes\yY[Z4\yXÖU e�Y�YkZbU¬Y�`4a4Q[ptm � YkZo\�`4pq�?\sm4uSpqR
m4U W+QS\s`4a4e�YkptR
m�X�Q[R
�º& 7' J\* $f�<Y[Z4\j`o\sm4uSptY��?ZbU u�U^`4ptu[esR m<Y[pqm<a4p�Y�� � ptT \sm���� � �2vF�~$ov ²
´
�-U m4`�U¬Y�Y[Z4\j�2\ � ptm4m4ptm �

RVX)Y[Z4\_u[\serR
m4`!O4Q[\r��UVYSYk\rQ�\sQkU¤YkZo\daom4ptT \sQ[uS\^Z4U u�YkZ4\�X�R
WtWqRK��pqm � `4\smou[ptY��2©

n í �~ü ì � 7 M ì á í n ì ��ü ì �?8 � ' vY$ + �
����egZ4RhR
u[ptm � �~üx¦t\vüML¬� 7 ��ü ì \Êüxq½��\:�~üxqh\vüxU��V\���üxU�\vü ó�TVU ���o��\^R �oYgU ptm*�4QS\su[O2\se�Ykp�T
\sW��

n2�~üxqg� 7 Ã � D*B > !� D*B >�² Ä ú�E 	�� 5 ÅGF	8� n í �~ü ì �S\ � ' v ' ³��
n2��üxU�� 7uÃ TZUT ß½à Ä ì n2�~üxqg�?\ � ' v 'L! �

n2�~ü óQTVU � 7 Ã T óQT�UTVU Ä í n2��üxU��?8 � ' v ' ²
�
' v ! v ² z�R
�?ObU Q[ptu[R
m���p�YkZ } �4u[\rQSTVUVYkptR
m4u

� T
\rm¤YkZ4R
a � Z^��\�ZbUJT
\�Wqpqu�Yk\r`(U WtW<Y[Z4\�OoZ<�huSpqeJUVWoObU Q[U �?\rYk\rQ[u�pqmdYkZ4\�OoQ[\rThptR
a4u7uS\se�YkpqR m*�

`op.-�\sQ[\rm�YPQS\ � pt��\ru�ZbUJT
\_YkR?��\dpqm�T
\ruSY[p � UVY[\s`nYkR?esR
mouSYkQSa4erYPm<a4�?\sQ[pteJU W:�?Rh`4\sWtusv � R5YkZopqu

\rm4`*�*��\(��pqWtW�erR
m4uSpq`4\rQ�`4p.-�\sQS\sm�Y�eJUVu[\su�erR
Q[QS\suSO�R
mo`4pqm � Y[R�6 ì v^­:\�Y�a4u�uSYkU QSYj��ptYkZEY[Z4\

uSO�\respqU WleJU uS\^ptm���Z4ptegZ!Y[Z4\^m<a4�?\sQSpqesU W*TVU Wqa4\dR X)YkZ4\ � QkUJThptYkUVYkptR
mbU W�esR
mouSYgUVm<Yjpqm�& 7 '
`oRf\ru�m4R Y�`4pk-+\rQ5X�QSR
� YkZ4\�R
m4\!esa4QSQ[\rm<Y[Wt�&a4uS\s`*v � m,Y[Z4pqu?eJU uS\ ��X�QSR
� � �2vÛ� ' v !*) �¤p�Y

' ²



X�R WqWqRK��u�Y[ZbUVY ' M ì á íw 7 ! =?>�8 � ' v ' $��
®bQSR
� � �<usvj� ' v ! µ���UVm4`3� ' v ' ²
�½�o��\d��UK����Q[p�Yk\yYkZo\dOoQ[\suS\sm�YjTVU Wta4\�R X�YkZ4\_`4\rm4u[p�Y��nU u

n2�~ü ó�TVU � 7 µL8 ²
² µ +§PR! ³ : í y TVU Ã ' M ì á íwFM ß½à Ä ú�E ú Ç 	�� F� E ú 	�� Ç ÅGF � ! J G E � : Å 5 	87	87 B;D/@ =S> í \ � ' v '/' �
��Zo\sQ[\_��\dZ4UKT \^uS\rY

G 7 o ì �Ö³��! ® ì 8 � ' v ' ´
�
®bQSR
� � �1v=��$fv ) �½����\?m4R Ykptes\¤YkZ4UVY_X�R
Q_esWqR u[\s` � \sR ��\�YkQS�=³�ñ G @ ! 8lNjmo`*�)uSpqm4er\?Y[Z4\

\�T
R
WtaoYkptR
mnR X�YkZ4\_a4m4p�T
\rQ[u[\dpqu�ptmoî1UVY[pqR
m4U QS��`4a4QSpqm � YkZo\dOoQ[\s��UVYSYk\sQ�\rQkU ur�4��\dZbUJT
\

= ì � Ø ® = í^] � J ! \g³��Z8 � ' v ' µ��
� Zo\sm*�1R
m4\_��UJ����Q[p�Yk\yY[Z4\_pqm4\r�ha4U Wqp�Y���©

³ @_� ! J G E � : Å 5 	�7	�7 ñ ! 8 � ' v 'R) �
®ba4Q�YkZ4\rQ[�?R
Q[\V��Y[Z4\(O2RM��\sQjR X-YkZ4\¥Y[\sQS� � ' M ì á í @ w¿M ß½à �Ppqm � �1v�� ' v 'X' �FpquPpqm�Y[Z4\¥X�R
WtWqRK��pqm �

Q[U m � \V©

J ' $ @ ²4�6² J = í �$b�6²/= í�J ! � @�J ²$ 8 � ' v ' "��
� Z<a4ur�1a4u[ptm � � �<urvy� ' v ' $����l� ' v 'X' ���:� ' v '0) ��U mo`¢� ' v ' "�����\^\rm4`!aoO���p�YkZ

n2��ü óQT�U � @ "�8�´ ) ´ ³ PR! ³ :;yl« TVU28 � ' v 'X+ �
' $



N�Y�Y[Z4pqu�O2R
pqm�Ys�oX�R
WqWtRK��pqm � ��R
Wt��m � a4Q[m4\rQ^� !,+X+ ³o�4O*v )X) ����\^��UJ����QSptYk\

TZU 7 � !I¬
` �Sa p��lT óQT�U \ � ' v�´V³��
��Zo\sQ[\ ` �Sa pjQS\sO4QS\suS\sm�Yku(Y[Z4\�QS\s`3u[Z4p�X�Y¥U¬Y^QS\serR
�(�4ptmbUVYkptR
mDU m4`iT ó�TVU 7 ²�8 ) $�W�8l�PuSpqm �

Y[Z4\=m<a4�?\sQ[pteJU WFTVU Wqa4\ ` �Sa p 7 ! ³ + ³.��ZopqegZ>pqu�ptm � RfRh`8U � Q[\s\r��\rm�Y���ptYkZ8Y[Z4\=Q[\res\sm�Y

�?\JUVu[a4QS\s�?\sm�Yku^�ÖuS\s\d\ v � v��2cfO�\rQ � \rW:\rYPU W6v-² ³
³X$5U mo`���\rm4m4\�Y[YF\rYPU W6v-² ³
³X$
��R
m4\ � \rY[u

TVU 7 ² +R) "ÑW�8 � ' v�´ ! �
�FO�R mnY[Z4pqu�m<a4�?\sQSpqeJUVW+TVU Wqa4\V�oX�Q[R � � �1vy� ! $�²
����\d\sm4`�a4On��ptYkZ

n2�~ü ó�TVU � @ ²�8 ´
´/$
µ PX! ³ :;y í B;D/@ =?> í 8 � ' v�´ ²
�
� Zo\!O4QS\suS\sm�Y�TVU Wta4\�R XjY[Z4\�YkR YkU W�`4\rm4u[p�Y��;R XPY[Z4\�a4m4ptT \sQSu[\�n } pqu � ptT
\rm�Y[Z4Q[R
a � Z&Y[Z4\

OoQ[\suS\sm�Y�TVU Wqao\jR X*Y[Z4\y`4\rm4u[p�Y���O4U QkU �?\rY[\sQcb } sÂn } @ nRprq�\f��Z4\rQ[\§nRprq 7 $Xo E} = E @ "xwF6óU m4`o } Q[\sOoQ[\suS\sm�YkuPYkZ4\dO4Q[\ru[\rm<YPTVU Wqa4\_R X)YkZ4\ � ao�4�4Wq\dObU Q[U �?\rYk\rQsv � Z4\¥QS\ses\rm�Y � pqWt�<pqm4uSR
m

��pqesQSRK��UJT
\�NPm4pquSR YkQSR
O�� w Q[R ��\¦� � �!N w �¥`bU¬YgU��bUVu[\s`;R
m&z��!� ª U mopqu[RVYkQ[R O<���ÖuS\s\

\Vv � vt�*cfO�\rQ � \rW)\�Y�U W6vP² ³
³X$�U m4`=��\rm4m4\�Y[Yy\�Y�U W6vP² ³
³X$���uSY[Q[R
m � Wt�nuSa �
� \ruSYkuPYkZbUVYP��\¥WqptT \

ptm¥U�a4m4p�T
\rQ[u[\���ptY[Z(U�m4\JU QSWt�yîbUVY � \sR
�?\rY[QS����b } � ! �lU m4`_��Z4pqegZ¥pqulesR
�?O2R
u[\r`^R XN{ ! @ $
RVXl��UVYSYk\rQy���bU QS� R
m4pte ¬ `bU QS�?��p�YkZ�bIU��ú³�8Y$���U m4`�{ ² @ $^R X�U m�\ � R YkptePX�R
QS�ýR Xl��U¬Y[Yk\rQ

aou[abU WtWt��eJU WtWq\s`�`4U Q[��\sm4\rQ � �nR
Q��<a4ptm�Yk\suSu[\rm4es\���bed¡�ú³L8 ) ��v-�FO�R
m�Y[Z4pqur�bR
m4\���UK����Q[p�Yk\n } � ! ³;:;Ez��fHE B�D/@ =S> í ��Z4\sQS\gf�sÁo } @ � ! ³
³��;> ¯ :�| W ¢�=,:�|[�S8 � m=YkZ4\¥Wqp � Z<YjR X�Q[\res\sm�Y

�?\JUVu[a4QS\s�?\sm�Yku(�Öu[\r\¥\Vv � v�� ± pq�?\sm4\ ~ \�YyUVWAv�²V³
³X$o�1��RhR
O4��U m4u�\rYjU WAv�² ³
³X$f�bNjWtYkUJTfptWqWqU(\rY

UVWAvd² ³
³ ' ���hf¦erR
a4Wq`=�2\(erR
m4u[pt`4\sQS\s`=YkR��2\(QS\suSY[Q[pterYk\r`=YkR�YkZo\(pqm�Yk\rQSTVU WO»ò³L8¨µL\F³L8%" ½ v � Zopqu

'/'



pt��OoWqpq\ru^Y[ZbUVY�n } pqu5UVY¤Y[Z4\nR
Q[`4\rQ5R X ! ³;: í } B;DX@ =?> í v � \smoes\ ��X�R
Q(YkZo\�uSO�\respqU W�eJU uS\npqm

��ZopqegZ�Y[Z4\�mhao��\rQ[pqesU W�TVU Wqao\�R X�6 ì ptu?\r�<abU W�YkR¦YkZbU¬Y�R X�6 í ��YkZo\!O4QS\s`4pterY[pqR
m;R XjR
a4Q

�?Rh`4\sW
X�R
Q�Y[Z4\�OoQ[\suS\sm�Y¥TVU Wta4\5R X�Y[Z4\5YkR YkU W$`4\smou[ptY��DR X�YkZ4\?a4m4p�T
\rQ[u[\�pqu�YkRhRnXÖU QdUK��UJ�

X�QSR
� Y[Z4\�TVU Wqa4\ru�u[a �
� \suSY[\s`!�<��Q[\ser\sm�YP��\sU u[a4QS\s�?\sm�Ykurv� \�ZbUJT
\Fpqm�T
\ruSY[p � UVY[\s`¤YkZo\�u[O2\sespqU W4esU u[\���Z4\rQ[\�YkZ4\�m<a4�?\sQSpqeJUVWfTVU Wqao\�R XV6 ì pqu
\r�<abU W
Y[R!Y[ZbUVY(RVX�6 í v � \�ZbUJT
\�uS\s\rm¢YkZbUVY^YkZ4ptu^`oRf\ru(m4R Y^O4Q[Rh`4a4er\��?\JU m4ptm � X�a4W-m<a4�?\sQSpqeJUVW

QS\suSa4WtY[usv � \jm4RK�>esR m4u[pt`4\sQ�YkZ4\PO�R
uSu[pt�4pqWtptY��¥Y[ZbUVY�YkZ4\ � QkUJThptYkUVYkptR
mbU W4erR
m4u�YgU m�Y�ptm�& 7 '
ptu�`4p.-�\sQS\sm�Y�X�Q[R � YkZo\�R
m4\_pqm�& 7 $ov � R¤YkZ4ptu�\sm4`+�4��\_esR m4u[pt`4\sQ�U � \rm4\sQ[U W:\ � O4QS\su[uSpqR
m

X�R Q 6 ì U u�pqm�Y[Z4\�X�R
WqWtRM��ptm � ©

6 ì 7 ' M ì á íw 6 í \ � ' v�´x$��
UVm4`;WqRhR
�DX�R Q(T UVWqa4\ru(YkZbUVY¤��ptWqW�O4Q[Rh`4a4er\�R �4u[\rQSTVUVYkptR
mbU WtWt�D�?\JU m4ptm � X�a4W�Q[\ru[a4W�Ykusv � Y�ptu

O2R
uSu[pq�oWq\�YkRdu[\r\FY[ZbUVY$Y[Z4\FU Q � ao��\rm<Y[u-pqm � �<urvF� ' v ! $��½�2� ' v ! µ��½�2� ' v ² ' �
U mo`E� ' v�² ) �7ukUVY[pqu�X��
Y[Z4\�X�R
WqWtRK��pqm � QS\sWqUVYkptR
m4us©

� DCB > ! ç � D*B >�²;\ � ' v�´ ' �
� D*B > ' ç � D*B >�$�ç � DCB >�²�\ � ' v�´ ´
�

��ZopqegZ � a4U QkU m�Y[\s\�Y[Z4\�erR
Q[QS\serY¥Ykpq�?\5R
Q[`o\sQ[ptm � R X�YkZ4\�TVU QSpqR
aou^\rQkU u^pqm3Y[Z4\�Z4ptuSY[R
QS�DR X

Y[Z4\�aom4ptT \sQ[uS\ �-pAvò\ v��
³ @ ü ì @ üCq @ üxU @ ü ó�TVU 8)®bQ[R
� � �<usv&� ' v ² ! �_U m4`>� ' v�´ ' ������\
UVWqu[R¤uS\s\_YkZbU¬Y^� ' M ì á í @ wFM ß½à ����Z4pqegZ�pqu�U¤QS\sW¡U¬YkpqR m�YkZbU¬Y���\_��pqWtW+a4uS\_��Zo\sm!��\_`4pquSesa4uSuFY[Z4\

m<a4�?\sQSpqesU W*Q[\ru[a4W�Yku�R X)R
a4Q��?Rf`4\rWAv

' ´



®ba4Q�YkZ4\rQ[�?R
Q[\V� � D*B > ! � � DCB >�²f� � D*B >�$nU mo` � D*B > ' uSZ4R
a4Wt`3�2\5m<a4�(�2\sQ[u_uS��U WtWq\rQ

Y[ZbU mDR
Q�\s�<abUVW
YkR�a4m4ptY�� v5®bQ[R
� � �<urvE� ' v ! $������ ' v ! µ��¥�lptY_pqu�\sU uS��YkR�u[\s\¤Y[ZbUVY � DCB > !
UVm4` � D*B >�²�ukU¬Ykpqu�X��=YkZ4ptu_Q[\s�<a4ptQ[\r��\rm<Ysvn®bQ[R
� � �<usv�� ' v ² ' ��U mo`8� ' v�² ) ���l��\?ZbUJT
\�Y[Z4\

X�R WqWqRK��ptm � esR m4`4ptY[pqR
mous© T ß½àTZU � D*B >�²cñ ! \ � ' v�´Vµ��
T ß½à! TVU�T óQTVU � DCB >�²cñ ! \ � ' v�´ ) �

��Zo\sQ[\���\���ptWqW$erR
m4u[pt`4\sQ^R
m4W��DY[Z4\�uS\serR
m4`@esR m4`4ptY[pqR
m3��\reJU aou[\�p�Y^ptu¥�?R
Q[\?Q[\ruSY[Q[pqe�Ykp�T
\

Y[ZbU mnYkZ4\_R Y[Z4\sQ�R m4\ v���U �<ptm � a4u[\dR X � �1vP� ' v ! $
��U m4`�Q[\?��U Q[Q[U m � ptm � �h��\ � \�Y

= ì ñ J ÿ ! ² ) 8 ²
² J ³L8%" ) ÿ Wqml�rTVU�� ¬ p �p � :�| Wtml� ì à 7Vi �ù à jlk � � ¬Ö! 8 ) $$Wqm # ! J GHE # �ÿ ! ²/"L8 ²
² J ³L8%" ) ÿ Wqml�rTVU�� ¬ p �p � :�| Wtml� ì à 7Vi �ù à jlk � � ¬Ö! 8 ) $$Wqm # ! J G E # � \ � ' v�´x"��
��ZopqegZD`4\rY[\sQ[�?pqmo\su_U mDa4O4O2\sQ_Wqpt��p�YPX�R QÑ= ì 8 } m=YkZo\?RVYkZ4\rQ�ZbU m4`*�:Y[Z4\5WqRK��\rQ_��R
aom4`3ptu

UVWqQ[\sU `o�n�<m4RK��m�Y[R��2\ J ! X�QSR
� YkZ4\^pqmoîbUVYkptR
mbU Q���egZbU Q[U erY[\sQPR X
YkZo\^\r�ha4UVYkptR
m�R X
uSYgU¬Yk\

`o\su[erQ[pt�4pqm � Y[Z4\_a4m4ptT \sQSu[\dpqm�YkZ4\��bQSuSYFO4QS\s��UVY[Y[\sQ�\sQ[Uov

� Z4\rm*�1a4u[ptm � � �hurvy� ' v 'X' ���:� ' v '0) ��U mo`.� ' v ' "�����\d��QSptYk\

n2�~ü óQTVU �Iñ ! 8%"�´ 'X'�PR! ³ : í | Ã ' M ì á íwFM ß½à Ä : ú� B�D/@ =S> í 8 � ' v�´ + �
� \sQS\ �j��\3erR
m4erWqa4`4\=Y[ZbUVY�M ì á ím> M ß½à Y[R&OoQ[Rh`4a4es\=Y[Z4\¦Q[\suSa4WtY[unesR
�?ObUVY[pq�4Wt\���ptY[Z>Y[Z4\

R �4u[\rQST
\r`3� � a4Q[\ru^R X�YkZo\?`o\sm4uSptY��
v � m¦YkZ4ptu�eJU uS\ �lX�Q[R
� � �2v!� ' v�´x$��P��\?u[\r\¤YkZbUVY 6 ì ptu

U¬Y¥YkZo\�R
Q[`o\sQ(R X ! ³;: ì }³=S> ì @CB;D u[\re(EJv � m;U `o`4ptY[pqR
mDYkR�Y[Z4pqur�
u[ptm4es\�³ @ p �p � :�| @ |E \)Y[Z4\
ptm4\s�<abUVWqptY�����pqWqW$moR Y¥�2\�UC-+\rerYk\r`.YkRhR��(a4egZ¢���¦YkZ4\�egZ4R
ptes\�RVX = í v � Z<a4ur� � �1v¢� ' v�´x"��

' µ



QS\s`4aoes\su�YkR

= ìon J ! ² ) 8 ²
² J ³L8%" ) Wqm+��TZU�� ¬�! 8 ) $$Wqm�» ! J G E ½! ²/"L8 ²
² J ³L8%" ) Wqm+��TZU�� ¬�! 8 ) $$Wqm�» ! J G E ½ \ � ' v µ ³��
UVm4`!aou[pqm � Y[Z4\dU �2RMT \_��\rm<Y[pqR
mo\s`nm<a4��\rQ[pteJU W*TVU Wta4\yX�R
QOTZU2\4��\ � \rY

= ìon J ! ² ³L8 ! ³ ¬Ö! 8 ) $$Wqm�» ! J GHE ½! ² ! 8 ! ³ ¬Ö! 8 ) $$Wqm�» ! J G E ½ \ � ' v µ ! �
UVu�Y[Z4\_a4O4O2\sQ��2R
a4m4`nX�R
Q = ì 8
' v ! v%$ iPa4�?\sQSpqesU W ª \su[aoWtYku�X�R
Q } �4uS\sQ�T UV�4Wq\ w U QkU �?\rY[\sQSu

� m�Y[Z4pquF�?Rf`4\rWA�bptm�R
QS`4\sQ�YkR�O4Q[Rh`4a4er\¥m<a4�?\sQ[pteJU WlQS\su[aoWtYkuFX�R
Q�YkZ4\^esR
uS��R
WtR � pteJU W*O4UC�
Q[U �?\rYk\rQ[uFR X7Y[Z4\da4m4ptT \sQSu[\¥R m4\^Z4U uFY[R�UVu[u[p � m�mhao��\rQ[pqesU W*TVU Wqao\su�YkR5YkZ4\degZbU Q[U erY[\sQ[ptuSY[pqe

O4U QkU �?\rY[\sQSuFRVX7YkZo\^�?Rf`o\sWA�opAvò\ v��V= í �Z= ì �ZM ì á í U mo`�Y[Z4\^ptm4ptY[p¡U W2TVU Wqa4\_R X)YkZ4\ � ao�4�4Wq\_erR
m��
u�YgU m�Y�o@�6³
��v�cfpqmoes\�YkZ4\ru[\�ObU Q[U ��\�Yk\rQ[u?U Q[\nptm<Y[\sQSesR
m4mo\serY[\s`*��u[R
�?\n\ � O�\rQ[pt��\rm<YkUVYkptR
m

��p�YkZ�mhao�(��\rQ[u�pqu?m4\ser\su[u[U QS�&YkR3O4Q[Rh`4a4er\��?\JU mopqm � X�aoW�Q[\suSa4WtY[usv � m�`4\�Yk\rQ[�?pqm4ptm � Y[Z4\

erQ[p�YkpqesU WbObU Q[U �?\rYk\rQ[u�R X*Y[Z4\j�?Rf`o\sWb��\P�bQ[u�Y�esR m4u[pt`4\sQ-YkZ4\PO4Q[\ru[\rm<Y�T UVWqa4\FR X*Y[Z4\j`4\rm4u[p�Y��

OoQ[\s`opqerY[\s`����nR
a4Q��?Rf`4\rWA�fpAvò\ v��

n2�~ü óQTVU � 7 ! 8%"�´ '/'�P TVU Ã ' M ì á íwFM ß½à Ä ú�E ú Ç 	�� F� E ú 	8� Ç ÅGF B;DX@ =S> í 8 � ' v µ
²
�
� Y?ptu¤\rThpq`4\rm�Y�Y[ZbUVY?U u¤YkZo\!m<a4�?\sQSpqeJUVW�TVU Wqa4\�RVXPY[Z4\�Y[\sQS� � ' M ì á í @ wFM ß½à � � \�Yku¤XÖU Q(X�Q[R �

aom4ptY�� ��YkZ4\�O4QS\su[\rm�Y�TVU Wqao\�RVXyYkZ4\�`4\rm4u[p�Y���OoQ[\s`opqerY[\s`�pqm � �1vó� !(' �¥XÖU WqWtu¤QkU Oopq`4W��¢�2\?�
WtRK� ! ³;: í } B;D/@ =?> í �d��Z4ptegZ¯Q[\rO4Q[\ru[\sm�Y[u¦Y[Z4\¢R
QS`4\sQ�R X¤YkZ4\.O4Q[\ru[\sm�Y=TVU Wta4\.R X¤Y[Z4\.Y[Rx�
YkU W¥`o\sm4uSptY��
v � \@U WquSR8m4R Y[pqes\DYkZbU¬YE��ptY[Z4pqm¯UVm¯pqm�Yk\rQSTVU W^T \sQ��¯esWtR
u[\.Y[R8a4m4p�Y��
�^Y[Z4\

'R)



OoQ[\s`opqerY[pqR
mouER X5YkZ4\@�?Rh`4\sWdX�R
Q�YkZo\@esR
uS��R
WtR � pteJU WdObU Q[U ��\�Yk\rQ[uER X5Y[Z4\@a4m4p�T
\sQSu[\;`4R

moR Y5egZbU m � \!UVO4O4Q[\respqU �4Wt� v � \�U eresR
QS`4pqm � Wt�3egZ4RhR
u[\3� ' M ì á í @ wFM ß�à � 7 ! 8 ! ����ZopqegZ � ptT \su6 ì 7 ! 8 ! "
µ�² PX! ³;: ì }I=S> ì @CB;D u[\se,Esv
z�R
mou[pq`o\sQ[ptm � `op.-�\sQ[\rm�YjTVU Wqao\sujRVX�G*�2��Z4ptegZEpquPU��?\JU uSa4Q[\^R X
Y[Z4\¥ptm4ptY[p¡U W*\ � ObU m4uSpqR
m

Q[UVYk\�R X�YkZ4\�a4moptT
\rQ[uS\ �-��\�`4\�Yk\rQ[�?pqm4\�a4OoO�\rQ(��R a4m4`4u(X�R
Qc= ì X�Q[R � � �1v8� ' v µ ! ��v � Z4\

WtRK��\rQ���R
aom4`¦pqu�U WtQ[\sU `o�!�hmoRM��m¦YkRn�2\�� ! v � ptY[Z4pqm!YkZ4\ru[\5Wqpt��p�Ykpqm � TVU Wta4\sur�:pqm � U �4Wt\su' v ! � ' v ' ��\ � p�T
\5YkZ4\?QkUVm � \sudX�R
Q_= ì pqm¦��Z4pqegZD��\�R �oYgU ptm¦R
�4u[\rQSTVUVY[pqR
mbUVWt�=�?\JU mopqm � X�aoW

QS\suSa4WtY[usv } m3Y[Z4\�RVYkZ4\rQ¥ZbU mo`*�)��\�m4RVYk\5YkZbUVY^m<a4�?\sQ[pteJU W$QS\suSa4WtY[u^`4R!m4R Y^`4\sO2\smo`¢u[p � �
mopt�besU m�YkWt�!R
m�= í v � m=R
Q[`4\rQjYkR�uS\s\¤YkZo\(`4\sO2\smo`4\sm4er\�RVX�Y[Z4\(m<a4�?\sQSpqeJUVW7Q[\ru[a4W�Yku�R
mEY[Z4\

O4U QkU �?\rY[\sQI= ì �h��\yU WquSR(O4Q[\ru[\rm<Y�m<a4�?\sQSpqesU W�QS\suSa4WtY[u�esR Q[Q[\ru[O2R
m4`4ptm � YkRdYkZ4\jesa4QSQ[\sm�Y�TVU W��
ao\suyR X � a4�4�oWq\¥O4U QkU �?\rY[\sQ2o } �+U � \ ° } �2`4\smou[ptY���n } vFNjW�YkZ4R
a � Z!Y[Z4\¥QS\su[aoWtYkuF��\¥R
�oYgUVpqm

X�R Q�`4\rm4u[p�Y���U QS\ypqm�erR
�?O4WqpqU m4es\���ptY[Z�YkZo\yQ[\res\sm�Y��?\JU uSa4Q[\r��\rm�Ykus�4Y[Z4\yQS\su[aoWtYku�X�R
Q � a4���
�oWq\�ObU Q[U �?\rYk\rQ�U m4`!U � \_U QS\_��\��
R
m4`�YkZ4\_R
�ou[\sQ�T
\r`�QkUVm � \sur�bpAvò\ v�� � a4�o�4Wq\�erR
m4uSYkU m�Y§o }
�Öµ
³2��> ¯ :�| W ¢N=(:�| J "
³���> ¯ :�| W ¢N=(:�|[���)U � \ ° } � ! 8 ² PH! ³;|~}qp D J ! 8¨µ P�! ³;|~}"p D ��U m4`

`o\sm4uSptY���n } �t{ ! ³;: í } B;DX@ =?> í ��v

' "



� U �4Wt\ ' v ! © ª \ru[a4W�Yku�X�R
Q�G 7 ³o��= íO7KJ ³L8 ! ��M ì á íO7 ! 8%$ + µ !QPR! ³ : í�í =?>=�HTZU 7 ² +X) "
W�8
J ³L8 +/+ ² + ñ�= ì ñ J ³L8 +/+L! "+ 8 +/' ��> ¯ :�| W ¢N= :�| ñ�o } ñ ! $�8 µ
³5��> ¯ :�| W ¢N= :�|' 8%" + 9 ! ³;|~}^p D ñ ° } ñ ´;8 ) ³�9 ! ³;|~}rp Dn } 7 $L8 ' "
9 ! ³ : í | B;D =S> : í

� U �4Wt\ ' v ²f© ª \suSa4WtY[u�X�R
Q G 7 ³L8Y$f�H= íO7KJ ³L8 ! ��M ì á íI7 ! 8Y$ + µ !IPC! ³ : í�í =S>=�LTZU 7 ² +R) "cW�8
J ³L8 +/+ ² + ñ�= ì ñ J ³L8 +/+L! "! ³L8¨µ
µ5��> ¯ :�| W ¢N= :�| ñ�o } ñ ! $�8 µ
³��;> ¯ :�| W ¢N= :�|' 8%$�²
9 ! ³ |~} p D ñ ° } ññ´�8 ´ ³
9 ! ³ |~} p Dn } 7 $L8 ' "�9 ! ³ : í | B;D =?> : í

� U �4Wt\ ' v%$o© ª \suSa4WtY[u�X�R
Q G 7 ³L8 µf�H= íO7KJ ³L8 ! ��M ì á íI7 ! 8Y$ + µ !IPC! ³ : í�í =S>=�LTZU 7 ² +R) "cW�8
J ³L8 +/+ ² + ñ�= ì ñ J ³L8 +/+L! "! ²�8 ² ³5��> ¯ :�| W ¢N= :�| ñ�o } ñ ! $�8�´ µ��;> ¯ :�| W ¢N= :�|
´�8 ! ³�9 ! ³;|~}+p D ñ ° } ñ µL8 ²
²c9 ! ³0|~}rp Dn } 7 $L8 '0) 9 ! ³;: í | B;D =?>`: í

� U �4Wt\ ' v ' © ª \suSa4WtY[u�X�R
Q G 7 ³L8 + �H= íO7KJ ³L8 ! ��M ì á íI7 ! 8Y$ + µ !IPC! ³;: í�í =S>=�LTZU 7 ² +R) "cW�8
J ³L8 +/+ ²/"cñ�= ì ñ J ³L8 +/+L! µ+ 8¨µ ) ��> ¯ :�| W ¢N=,:�|Oñ�o } ñ ! $�8 ' ´���> ¯ :�| W ¢N=(:�|' 8¨³ ' 9 ! ³;|~}^p D ñ ° } ñ ´;8 ) "�9 ! ³;|~}rp Dn } 7 $L8 'X' 9 ! ³;: í | B;D =S>`: í

'X+



' v�² } O�\rm��Fm4ptT \sQSu[\¥z�U u[\

� mEY[Z4\¤O4Q[\�ThpqR
a4uju[\se�YkptR
m*�*��\¤ZbUJT
\¤u[\r\sm=YkZ4UVYyYkZo\¤mhao��\rQ[pqesU W�Q[\suSa4WtY[uyYkZbU¬Yy��\¤R ���
YkU pqmo\s`�X�R
Q�YkRh`bUJ�V�òu�TVU Wqao\jR X � ao�4�4Wq\jObU QkUV��\�Yk\sQ�U m4`�U � \PR XlYkZ4\�aom4ptT \sQ[uS\_U Q[\j��\��
R
m4`

Y[Z4\(Q[U m � \ruyU eres\sOfYk\s`¦���!R
�4u[\rQSTVUVY[pqR
m4urv � \¥m4RK�óesR
mou[pq`o\sQjY[Z4\(u[R WqaoY[pqR
m4uFR X$Y[Z4\^�b\rWq`

\r�<abUVYkptR
m4u$X�R
Q$YkZo\PR
O2\sm � \rR
��\�YkQ��
v � \jUVWqQ[\sU `o�¤�<m4RK��Y[ZbUVY-YkZo\PuSR
WqaoY[pqR
m¤X�R
Q
Y[Z4\Fu[eJUVWq\

XÖUVerYkR Q�X�R
Q�R
O2\sm � \sR
�?\rY[QS��pqu

� â ��ü4� 7 � } á â » u[ptm4Z^��= â ü ¬�� â � ½ |�� p Æ 8 � ' v µ/$��
� Zo\sm*�bYkZo\duSeJU Wt\yXÖU erY[R
Q�pqmn`4pk-+\rQ[\rm<YF\rQkU u���pqWtW�YkU � \_YkZ4\�X�R
WtWqRK��pqm � X�R
Q[�?us©

� 7

ëììììììììììììììììììììììììììììììììììììììììììí ììììììììììììììììììììììììììììììììììììììììììî

! ��
 OoQ[\s��UVYSYk\sQ�\rQkUo©

ëììììììí ììììììî
� � ß��} á ì » uSpqm4Zl�~= ì ü ì ¬
� ì � ½ Å	�7 \
³�ñ�ü�ñ�ü ì \� ì 7 � E p 7 :�|E � n ì 8

² óQ� O4Q[\r��U¬Y[Yk\rQ�\sQ[Uo©

ëììììììí ììììììî
� � ß��} » u[ptm4Zl�~= í ü ì ¬
� ì � ½ Å	�7 3ü ì ñ�ü�ñ�üxqh\� 7�� E p � :�|í � n�8

QkU `4pqUVYkptR
m�\sQ[Uo©

ëììììììí ììììììî
� � q �} » u[ptm4Zl��ü ¬�� q�� ½ \üxq�ñ�ü�ñ�üCU�\� 7 |í n�8

��UVY[Y[\sQ�\sQ[Uo©

ëììììììí ììììììî
� � U �} » uSpqm4Z:��� E ¬�� U�� ½ \üxU�ñ�üZ\� 7 ³L8

� ' v µ ' �

´V³



� Zo\^�2R
a4m4`4U QS�nerR
m4`4p�YkpqR m�YkZbUVY�Y[Z4\^uSeJU Wt\�XÖU erY[R
Q�U m4`!ptYku�`o\sQ[p�TVUVYkp�T
\dU Q[\_erR
m�YkpqmoR
a4uFUVY

O2R
ptm<Y[uQü ì \vüCqFU m4`�üxU�\1U WtWqRK��u�a4u�YkR5`4\�Yk\sQS��ptm4\yYkZo\dptm�Yk\ � QkUVY[pqR
m�erR
m4uSYkU m�YkuPU u

� � ß��} á ì 7 - ® ìo Eì �6³�� J ® ì . 	 7 5 Åú 	87 ® :�|��­Eì \ � ' v µ
´
�� � ß��} 7 � � ß��} á ì » uSpqm4Zl�~= ì ü ì ¬�� ì � ½ Å	87 : Å	�� \ � ' v µ µ��� � q �} 7 � � ß��} » uSpqm4Zl�~= í üCq ¬�� í � ½ Å	�� :�| \ � ' v µ ) �� � U �} 7 �s� q �}u[ptm4Zl�~üCU ¬�� q½� \ � ' v µ/"��® ì 7 µ ì 6 ì$X= ì n ß½à»á ì \ � ' v µ + �
� ì 7 Wqm o ì �6³
� ¬ ; o Eì �6³�� J ® ìo ì �Ö³�� J ; o Eì �Ö³�� J ® ì \ � ' v ) ³��� íO7 � ì ¬ �~= ì J = í ��ü ì \ � ' v );! �� D 7 � í ¬ �~= í�J ! �LüCq(\ � ' v ) ²
�� U 7 � q ¬ üCU

² 8 � ' v ) $��
®bR
QnR
O2\sm � \sR ��\�YkQS� �ya4uSpqm � esR
moX�R Q[��U WjYkpt��\=��\3��UJ�8��Q[p�Yk\ � �2v �6²fv%$���U u!ptm Y[Z4\

X�R WqWqRK��ptm � X�R
QS�!©

&E��& J ! �
² ÷ Ã � ý â� E â Ä E J ! ø 7 ² µyâ 6 â= ì n â \ � ' v )C' �

��ZopqegZ*����Z4\sm esR m4u[pt`4\sQS\s` UVY�ü 7 ³.��p�YkZ�& 7 ' \ � p�T
\ru�YkZ4\EX�R
WtWqRK��pqm � �<abU `oQkUVY[pqe

\r�<abUVYkptR
mnpqm � Eì �6³���©
® ì � Eì �Ö³�� ¬ � Eì �Ö³�� J � E 7 ³L\ � ' v ) ´
�

´ !



��ZopqegZ�ZbU u�YkZ4\�X�R
WtWqRK��pqm � O4Z��hu[pqesU W:u[R WqaoY[pqR
m*©

� ì �Ö³�� 7 ! !I¬Î' ® ì � E J !² ® ì \ � ' v ) µ��
��Zo\sQ[\ � U � U pqm�QS\sO4QS\suS\sm�YkuFYkZ4\_pqmoptYkpqU W2\ � ObU m4uSpqR
m�QkU¬Yk\_R X�YkZ4\_a4m4p�T
\rQ[u[\V�1pAvò\ v��

�
7 � ýì �6³��Iç�³L8 � ' v )/) �� \y��UJ��uSR
WtT \ � �1vP� ' v )x' �$YkR(R
�fYgU ptm�YkZo\jesR moX�R
Q[��U W1Ykpt��\�ü ì Y[ZbUVY � ptT
\ru�Y[Z4\y`4a4Q[UVYkptR
m

RVX)Y[Z4\_O4Q[\r��UVYSYk\rQ�\sQkU

ü ì 7 Wtm CttD �~$L8 !,) ² ) � 	�7ú�E Å 5 	87 F ¬vu ��$L8 !*) ² ) � 	87ú�E Å 5 	87 F ¬ � 7Z�ú7 � } � : � 7Z 7 � } �.È ! Z3ú7 � } � : � 7! Z3ú7 � } � : � 7 HxwwI Å	87 8 � ' v ) "��
� Zopqu-\ � O4QS\su[uSpqR
m�pqm4`opqeJU¬Yk\su-UVWqu[R�Y[Z4\�esR
moX�R Q[��U WfY[pq�?\�UVY-��Z4pqegZ?`4pt��\rm4u[ptR
mbU WfQ[\s`oa4erY[pqR
m

X�QSR
�4& 7 ' YkR5& 7 $¤RhesesaoQ[usv � Z4\desR moX�R
Q[��U W2Ykpq�?\yerR
Q[QS\su[O2R
m4`opqm � YkZ4\_`4aoQkUVY[pqR
mnR X

Y[Z4\_QkU `op¡UVY[pqR
m�\rQkU5eJU m��2\yX�R
a4m4`nX�Q[R
� � �2vj� ' v !(' ��U u
üxq 7 != í Wqm CtDzy{{| !¡¬ Ã T ß�àT ß½à»á ì Ä ú 	��Å Ç ú 	�� u[pqmoZ E ��= í ü ì ¬�� í �

¬ Ã T ß½àT ß½àÈá ì Ä 	��Å Ç ú 	8� u[ptm4Z^��= í ü ì ¬�� í �zø J � í 8 � ' v )x+ �
chpq�?pqW¡UVQ[Wt� �fY[Z4\¥`4aoQkUVY[pqR
m!R X
YkZo\¥��UVY[Y[\sQF`4R
�?pqmbUVY[\s`�\sQ[U�U m4`!YkZ4\¥U � \¥RVX
YkZ4\^a4m4p�T
\sQSu[\

ptmnesR
moX�R Q[��U W�Y[pq�?\yeJU m��2\dR �oYgU ptm4\s`�X�QSR
� � �<usvj� ' v ²
²
��UVm4`¢� ' v + ´
��Q[\ru[O2\se�YkptT \sW��nU uüCU 7 ëí î Wtm CD T ß½àTZU uSpqm4Z^��ü í ¬�� qg� ¬ !�¬ Ã T ß½àTVU u[ptm4Z^�~ü í ¬
� q½� Ä E HI J � qs}�~� \ � ' vY" ³��
ü óQT�U 7 ²'��Wqm ÷ À TZUT ó�TVU uSpqm4Zd��üxq ¬�� q½� ¬ À TZUT ó�TVU uSpqm4Z E ��üxq ¬�� q½� ¬�! ø J � U J 8

� ' vY" ! �
´ ²



' v�²fv ! } �4u[\rQSTVU �4Wt\ w U QkUV��\�Yk\sQSu�pqm�YkZ4\^�!Rh`4\rW

�Fu[pqm � � �<usvD��$fv ! ³
�_UVm4` ' v¨µX$��½�)R m4\ � \rYkudQ[\sU W$Ykpt��\5esR Q[Q[\ru[O2R
m4`4ptm � Y[R!erR
moX�R
QS��UVW

Y[pq�?\�U u

° 7 � } á â Ú �} » u[ptm4Z^��= â ü ý ¬�� â � ½ |�� p Æ ® ü ý \ � ' vY"
²
�
��Zo\sQ[\(U � U ptm���\(U uSu[a4�?\s`EY[ZbUVY ° 7 ³�UVY�ü 7 ³�82NPujptm!YkZo\¥esWtR
u[\r`EeJUVu[\ �2YkZ4\^pqm�Yk\ � QkUVW

ptm � �1vF� ' vY"�² �$`o\sO2\sm4`4u�a4O�R m�YkZo\FTVU Wta4\su�R X¿= â UVm4`�ZbUVu�Y[R¥�2\PerR
��OoaoYk\r`�m<a4�?\sQ[pteJU WtWt�

ptm�YkZ4\��bQSuSYPU m4`�u[\resR
m4`�O4QS\s��UVY[Y[\sQ�\sQ[U us�òQ[\ru[O2\serY[ptT \sWt�

° ì 7 � � ß��} á ì Ú � 7} » u[pqmoZ¥�~= ì ü ¬�� ì � ½ |�� p 7 ® üZ\ � ' vY"/$��
° q 7 ° ì ¬ � � ß��} Ú � �� 7 » u[pqmoZ¥�~= í ü ¬�� í � ½ |�� p � ® üZ8 � ' vY" ' �

chpqm4er\§=³q 7 ! U m4`�=³U 7 ! @ ²_X�R
Q�QkU `op¡UVY[pqR
m�U m4`���UVY[Y[\sQ�\sQ[U us�fQ[\suSO�\rerY[ptT
\rWt� � � �2vP� ' vY"
²
�
esU m���\_pqm�Y[\ � Q[UVYk\r`nY[R¤�fpt\sWt`!UVmbU Wt�<Y[pqeJUVW+\ � O4QS\suSu[pqR m4ujUVu�X�R WqWqRK��ur©

° U 7 ° q ¬ � � q �} » erR
u[Z^�~üCU ¬�� q½� J erR
u[Z¥��üCq ¬�� qg� ½ \ � ' vY"
´
�
°zóQT�U 7 ° U ¬ � � U �} ² » uSpqm4Z^��ü óQT�U ¬ ² � U�� J u[pqmoZd�~üxU ¬ ² � U�� ¬ �~üxU J ü ó�TVU � ½ 8 � ' vY" µ��

�Fu[ptm � � �1vP� ' vY$X$
���o��\ � \rY � a4�o�4Wq\�ObUVQkU �?\rY[\sQ[uFUVY ü ì \Hüxqh\�üxU>UVm4`�ü óQTVU \bQS\su[O2\se�Ykp�T
\sW��
o@�~ü ì � 7 esR u[Z¥�~= ì ü ì ¬�� ì �� � ß��} á ì » uSpqm4Z^�~= ì ü ì ¬
� ì � ½ Å	�7 È | 9 + 8�² ´ ³X$ PR! ³ Ez� ��> ¯ :�|YW ¢N= :�| \ � ' vY" ) �
o@�~üCq½� 7 esR u[Z¥�~= í üxq ¬
� í �� � ß��} » uSpqm4Z^�~= í üCq ¬�� í � ½ Å	8� È | 9 + 8 ²
´ ³X$ PR! ³ Ez� �;> ¯ :�| W ¢N= :�| \ � ' vY"/"��

´x$



o@��üxqk� 7 erR
u[Z^�~ü óQTVU @ ² ¬
� q����� q �} u[pqmoZ E �~üxU ¬�� qg� 9 + 8 ²
´ ³X$ PR! ³ Ez� �;> ¯ :�| W ¢N= :�| \ � ' vY" + �
o¢�~ü ó�TVU � 7 erR
u[Z¥�~ü óQTVU @ ² ¬�� U����� U �} erR
u[Z í �~ü óQTVU @ ² ¬
� U�� 9 + 8�² ´ ³X$ PR! ³ Ez� ��> ¯ :�| W ¢N= :�| 8 � ' v + ³��
NPu
pqmdYkZ4\�esWqR u[\s`¥eJU uS\ ��`4a4QSpqm � `4pq�?\smou[pqR mbU W�Q[\r`4a4e�YkpqR m(`4\smou[ptY��^ZbU u
UP`4ptu[esR m<Y[pqm<a4p�Y��

� ptT
\rmñ��� � �1v � ' v%$ + ��U m4`>YkZo\D\ � O4Q[\ru[u[ptR
m4u!esR
QSQ[\suSO�R m4`4pqm � Y[R�`o\sm4uSptYkpt\su�UVYnO4Z4U u[\

Y[QkU mou[ptY[pqR
mou�eJU m��2\d\ � O4Q[\ru[u[\r`=U u

n ì �~ü ì � 7 n ß½àÈá ì$L8 !*) ² ) \ � ' v +�! �
n2�~üCq½� 7uÃ ' M ì á íwFM ß�à Ä ú�E 	�� 5 ÅGF� E¼ú 	8� Ç ÅGF n í ��ü ì �S\ � ' v + ²
�

n2��üxU�� 7 Ã TZUT ß½à Ä ì n2�~üxqg�?\ � ' v + $��
n2�~ü óQTVU � 7 Ã T óQT�UTVU Ä í n2��üxU��?8 � ' v +x' �

' v�²fv ² z�R
�?ObU Q[ptu[R
m���p�YkZ } �4u[\rQSTVUVYkptR
m4u

®7ptQ[u�YkWt� �)��\nU � U ptm.erR
m4u[pt`4\sQdYkZ4\�u[O2\sespqU W�esU u[\�pqm.��Z4ptegZ.YkZo\�m<a4��\rQ[pteJU W-TVU Wqa4\ru(R X

� QkUJThptYgU¬YkpqR mbU W1esR
mouSYgUVm<Y[u�pqm�`op.-�\sQ[\rm�Y�u[ObUVes\y`4pt��\rm4u[ptR
m4u�U Q[\jY[Z4\yu[U ��\Vv-®bR
Q�Y[Z4pqu�eJU uS\ �

X�QSR
� � �1vj� ' v +/' ��Y[Z4\_O4Q[\ru[\rm<YPTVU Wqa4\�RVX)Y[Z4\_`4\sm4uSptY���esU m���\_R
�oYkU pqmo\s`�U u

n2��ü ó�TVU � 7 µL8�² ² µ +§PR! ³ : í y TVU Ã ' M ì á íwFM ß½à Ä ú�E ú Ç 	�� F� E ú 	8� Ç ÅGF B�D/@ =S> í \ � ' v + ´
�
��ZopqegZnpqu�Y[Z4\�ukU �?\�\ � O4QS\suSu[pqR m�Y[ZbUVY���\dR �oYgU ptm4\s`�ptmnesWqR u[\s`na4moptT
\rQ[uS\desU u[\Vv�®1QSR
� Y[Z4\

OoQ[\rThptR
a4u¤u[\rerY[pqR
m*�$��\n�hmoRM� YkZbU¬Y(YkZ4ptu(\ � O4QS\suSu[pqR m�esU m4m4R Y5OoQ[Rh`4a4es\�R �4u[\rQSTVUVYkptR
mbU WtWt�

´ '



�?\JUVm4pqm � X�a4W*Q[\ru[a4W�Yku�X�R
Q�`4\rm4u[p�Y��
v � \dm4RK� U WqWtRK�ñY[Z4\_mhao��\rQ[pqesU W*TVU Wqao\dRVXA6 ì Y[R�`4pk-+\rQ
X�QSR
� Y[ZbUVYFR X�6 í U m4`���QSptYk\�Y[Z4\_Q[\sWqUVYkptR
m��2\rY���\s\rm�YkZ4\r� U u�pqm�Y[Z4\�X�R
WqWtRM��ptm � ©

6 ì 7 ' M ì á íw 6 í 8 � ' v + µ��
®bR
QdYkZ4\�QS\serR
�(�4ptmbUVYkptR
m3Y[\s�?O�\rQkUVY[a4Q[\�O4Q[\�TfptR
a4uSWt�¢uSO�\resp��b\s`&U u5² +R) "�W¢�$��\�\sm4`;a4O

��p�YkZ¦YkZ4\5u[U ��\5\ � OoQ[\suSu[ptR
m.X�R
Q�`4\rm4u[p�Y��DU udpqm � �2vE� ' v ´ + �½v � Zhaous�7��\�erR
m4erWqa4`4\¤Y[ZbUVY

Y[Z4\�Q[\s�<a4ptQ[\r��\rm<Y)YkZbU¬YAM ì á í�> M ß½à YkRFO4Q[Rh`4a4er\�YkZo\�Q[\ru[a4W�Yku�esR
�?ObUVY[pq�4Wt\
��ptY[Z^YkZo\�R
�ou[\sQ�T
\r`

� � a4Q[\ru^RVX�YkZo\?`o\sm4uSptY��¦pqudU Wtu[R�TVU Wqpt`EX�R
Q�YkZ4\5R
O2\sm � \rR
��\�YkQ��
v � Z4\sm*�)��UV�hptm � a4u[\?R X

� �1vF� ' v µX"
�$��\j��UJ�?��QSptY[\FY[Z4\j\ � OoQ[\suSu[ptR
m�esR Q[Q[\ru[O2R
m4`4ptm � Y[R^YkZo\jO4QS\su[\rm�Y�TVU Wqa4\FR X*Y[Z4\

� a4�4�4Wt\_ObU QkUV��\�Yk\sQ�ptm � �1vP� ' v + ³
��U uo@�~ü óQTVU � 7 � 7í1� |�«­El« - !¡¬�� E � új�k�������Y��� � ì àù à 7Vi � � ú 	8�� E Å Ç ú 	�� F .9 ! � � � ��Y���� újlk � ì à 7Vi �ù à j�k � E 	�� 5 ÅGF� E ú 	8� Ç ÅGF 9 + 8�²
´V³X$ PR! ³/Ez�I��> ¯ :�| W ¢N=,:�|?\ � ' v +X) �
��Zo\sQ[\

� 7 ��$L8 !*) ² ) � 	87ú�E Å 5 	�7 Fu � 7Z ú7 � } � : � 7 8 � ' v + "��
ª \rX�\rQ[QSpqm � YkR � �1vP� ' v ' µ��½�4R
m4\_��UK����Q[p�Yk\�YkZ4\�X�R
WtWqRK��pqm � pqm4\r�<abU Wqp�Ykpt\sus©

Ã ' M ì á íwFM ß½à Ä : ú� @£Ã ' M ì á íwFM ß½à Ä ú 	��� E Å Ç ú 	�� F @ ! \ � ' v +/+ �
Ã ' M ì á íwFM ß½à Ä : Å� @ Ã ' M ì á íwFM ß½à Ä Å 5 	��� E ú 	8� Ç ÅGF @ ! \ � ' v ! ³ ³��

UVm4`!uSpqm4er\_M ì á í�> M ß�à \ ��\^R
�fYgU ptm

o@�~ü óQTVU � > ! ³L8 ) $ ! !¡¬ ²�8¨³
µ PR! ³ ¾z} � E ��> ¯ :�|XW ¢N= :�| 8 � ' v ! ³ ! �
´ ´



ª \ser\sm�YPR
�4u[\rQSTVUVY[pqR
m4u�ptm4`4pteJUVY[\yYkZbUVY � a4�4�4Wt\_ObU QkUV��\�Yk\sQ�ptu�pqm�YkZo\_X�R WqWqRK��ptm � QkUVm � \ ©

µ
³5��> ¯ :�|XW ¢N= :�| ñ�o@��ü ó�TVU �Qñ�" ³g�;> ¯ :�|XW ¢N= :�| 8 � ' v ! ³
²
�
� Zo\sm*�1esR �(�4pqmopqm � � �1vP� ' v ! ³ ! ��U m4`.� ' v ! ³�²
�½�o��\ � \rY

´;8�´ + n ! !I¬ ²�8¨³
µ PX! ³ ¾z} � Een ) 8 ' µ�8 � ' v ! ³/$��
� Zo\sm*�*aou[pqm � � �<urv?� ' v ' ´
�FU m4`&� ' v + "
����\(\sm4`=aoOE��ptYkZ!Y���RneJUVu[\suj`4\sO2\sm4`opqm � R
mEY[Z4\

ptm4ptY[p¡U W1TVU Wqao\�R X)Y[Z4\_\ � ObU mou[pqR m!Q[UVYk\Vv � Z4\suS\(U QS\ ©

! !¡¬ ²�8¨³
µ PR! ³ ¾z} � Ecn ) 8 ' µL\ � ' v ! ³ ' �
��ZopqegZ�`4\rY[\sQ[�?pqmo\suFU mna4O4O2\sQ��2R
a4m4`nX�R
Q = ì U u

= ìon J !/! µL8%"
³ ¬ ³L8%" ) Wqm�»%GHE J ! ½!/!*) 8%"
³ ¬ ³L8%" ) Wqm�»%G E J ! ½ \ � ' v ! ³
´
�
UVm4`

! !¡¬ ²�8¨³
µ PR! ³ ¾z} � Ec� ´�8 ´ + \ � ' v ! ³ µ��
��ZopqegZ�u[\rY[ujU¤WtRM��\sQ��2R
a4m4`nX�R
Q = ì UVu

= ìo� J !X!*) 8%$
³ ¬ ³�8Y" ) Wtm�» GHE J ! ½!X! "L8%$
³ ¬ ³�8Y" ) Wtm�» G E J ! ½ 8 � ' v ! ³ ) �
' v�²fv%$ iPa4�?\sQSpqesU W ª \su[aoWtYku�X�R
Q�Y[Z4\ } �4u[\rQSTVU �4Wt\ w U Q[U ��\�Yk\rQ[u

cfptm4es\dYkZ4\dO4QS\su[\rm�Y�T UVWqa4\_R X
Y[Z4\¥`o\sm4uSptY���pquF��R a4m4`4\r`=�<�nY[Z4\¥u[U ��\d\ � O4QS\suSu[pqR mEX�R
Q

�2R Y[Z � \rR
�?\rYkQSpq\rus��UVu?��\�`4R3pqm;YkZ4\�esWtR
u[\r`,a4moptT
\rQ[uS\�eJUVu[\���UJ�;egZ4RhR
u[\nYkZ4\!esQSptYkpteJU W

´Vµ



Wt\sm � YkZ?ObU QkUV��\�Yk\sQ�U � U pqm?U u�M ì á íI7 ! 8%$ + µ !3P�! ³;: í�í =?>=v � \PU � U ptm5m4R Yk\�Y[ZbUVY�R
a4Q-��Rh`4\rW

ptu$pqm4uS\sm4uSptY[ptT
\�Y[RdY[Z4\�egZ4R
pqer\�R X¿= í \
��Z4\rQ[\JUVu�p�Y-pqu$u[\rm4u[p�Ykp�T
\�YkR_YkZ4\�TVU Wqao\�R X�= ì v � m?R
Q[`o\sQ

Y[R¦u[\s\nYkZo\!mbU¬Yka4QS\�RVXPY[Z4pqu5`4\rO�\rm4`4\smoes\ ����\�egZ4RhR
u[\!U u?U=ObU QSY[pqera4W¡U Q¥eJU uS\�G 7 ! 8 ! v
�FO�R mEYkZ4ptus�+��\¤��UV� \(a4uS\¤R X � �<usv�� ' v ! ³�´
�FU m4`&� ' v ! ³ ) ����Z4ptegZEYkR � \rYkZo\sQ�u[\�Y_U�QkUVm � \

X�R Qg= ì ptm&Y[Z4\�Wqp � Z<Y5RVXyQ[\res\rm<Y � a4�o�4Wq\nesR m4uSYkU m�Y��?\JU uSa4Q[\r��\rm<Y[usv8®bR
QgG 7 ! 8 ! ����\
�4m4`!Y[Z4\^erR
Q[QS\suSO�R
mo`4pqm � QkUVm � \dU u�» J ³L8 +X+L!(' ´;\ J ³�8 +X+�!('H! ½ 8 � Z4\¥m<a4�?\sQSpqesU W:Q[\ru[a4W�Yku�X�R
Q

Y[Z4\�erR
u[�?R
WqR � pqesU W$ObU Q[U ��\�Yk\rQ[u�� � a4�o�4Wq\�ObU QkUV��\�Yk\sQr�$U � \V�$`4\smou[ptY��.U m4`.u[eJUVWq\�XÖU e�YkR
Qk�

X�R QQ= ì 7ªJ ³L8 +X+L!(' ´;\ J ³L8 +/+L!('X' \ J ³L8 +X+L!h' $L\ J ³L8 +X+L!(' ²�\ J ³L8 +X+L!('H! UVQ[\_WqptuSYk\r`�pqm � U �4Wt\su' v�´*� ' v + v � m?YkZ4\ru[\PYkU �4Wt\sus�<YkZo\F�bQSuSY�Wqptm4\�esR
QSQ[\suSO�R m4`�Y[R^YkZo\P�2\ � ptm4m4ptm � R X+Y[Z4\ja4moptT
\rQ[uS\ v

� Zo\FRVYkZ4\rQ�Wtpqm4\ru$esR
QSQ[\ru[O2R
m4`5YkR_YkZ4\�YkQ[U m4uSptYkptR
m4u
�2\rY���\s\rm�`4pk-+\rQ[\sm�Y-\rQkU u-pqm¤Y[Z4\�Z4pqu�YkR
Q��

RVX
YkZ4\da4m4p�T
\rQ[u[\Vv � Zo\¥`4ptu[esR m<Y[pqm<a4p�Y��npqm�`o\sm4uSptY���`4a4QSpqm � `4pq�?\smou[pqR mbU W:Q[\r`4a4e�YkpqR m!X�Q[R �& 7 ' Y[R�& 7 $�ptuyU Wtu[R�ptm4`4pteJUVY[\s`=pqm!YkZ4\¥Y[Z4pqQS`=Wqptm4\ v � \(uS\s\(YkZ4UVYyYkZo\¤O4Q[\r`4pqe�YkpqR m4u

RVX�R a4Q�esR
uS��R WqR � pteJU W��?Rf`4\rW)X�R
QyY[Z4pqujQkU m � \5U Q[\(��p�YkZ4ptmEYkZ4\5R
�4uS\sQ�T
\s`3QkU m � \suyX�R
QyY[Z4\

erR
u[�?R
WtR � pqesU W2ObU QkUV��\�Yk\sQSusv

N�Y)YkZ4ptu)O2R
pqm�Ys�¬��\�m4R Y[\�Y[ZbUVY)YkZ4\�U �2RMT \�QkUVm � \-X�R
Q�Y[Z4\�O4U QkU �?\rY[\sQ3= ì pqulm4R Y)YkZ4\�R
m4Wt�
Q[U m � \FYkZbU¬Y�O4QSRf`oa4es\ru�mhao��\rQ[pqesU W1Q[\ru[a4W�Yku�ptm�U eresR
QS`���ptY[Z�YkZo\jR
�4uS\sQ�T U¬YkpqR mbU W2`bUVYgUfv$®bR
Q

`op.-�\sQ[\rm�Y^G^TVU Wta4\su�esR
QSQ[\ru[O2R
m4`4ptm � Y[Rj`4pk-+\rQ[\rm<Y)pqmoptYkpqU W \ � ObU m4uSpqR
m^QkUVY[\su�R XoY[Z4\�a4moptT
\rQ[uS\ �

X�QSR
� � �hurv¤� ' v ! ³�´
��U m4`;� ' v ! ³ ) ����\(R �oYgU ptm�`4pk-+\rQ[\rm<YjQkU m � \suFX�R
Q�= ì vP®1R QP\ � UV��O4Wt\ �2ptX

��\?esR
m4uSpq`4\rQ G 7 ! ³L8¨³o�*YkZ4\?QkUVm � \(X�R
Q_= ì Y[ZbUVY��hpq\rWq`4u_m<a4�?\sQ[pteJU W7Q[\suSa4WtY[u_esR
�?ObUVY[pq�4Wt\

��p�YkZ?R
�4uS\sQSTVUVY[pqR
mou�ptu�» J ³L8 +/+L! "�²�\ J ³L8 +X+L!,)/+ ½ 8<®7pqmbUVWqWt� � X�R
Q�M ì á íI7 ! 8%$ + µ !�P?! ³;: í�í =?> ��\

� ptT
\�uSR
�?\ w WqU m4eg���<abU m�Y[ptYkpt\su�ptm�R a4Q���Rh`4\sW�pqm � U �4Wq\ ' v ! ³ov
´ )



� U �4Wt\ ' v�´h© ª \suSa4WtY[u�X�R
Q�= ì 7 J ³�8 +X+�!(' ´�\ = í�7 J ³�8 ! \�M ì á í�7 ! 8Y$ + µ !�P©! ³ : í�í =S>�\TZU 7 ² +R) "�W�8
° ��p D � � ��=S>�� n �^� qp�U � � o � è U�S� U ß p �³ ! 8 ' ² PR! ³;: í�í ²�8 ) ² PR! ³;|~Ez¾ ! 8�´ )�PR! ³/¾ í� ¸ D p ¯ > � M�M�� ²�8 +/+ÑPR! ³;: ì "L8 ´/" PR! ³;|~Ezy ) 8 +/+§PR! ³/¾zE� ¸ D p ¯ > � M�M�� $L8 ³ )�PR! ³ : ì ! 8 ² ³ PR! ³/� í! 8 !('ÑPR! ³ � í ) 8 '/'�PR! ³ ¾zE' 8 'R+§PR! ³ y ! 8�² ² PR! ³ Ezy ' 8¨µX$ PR! ³ :;EzE ´�8 ³
² PR! ³ y! 8�´/" PR! ³;|~} ! 8�´ +ÑPR! ³/Ez< ²�8¨³
µ PR! ³;: í | ´ + 8¨³X$

� U �4Wt\ ' v µf© ª \suSa4WtY[u�X�R
Q�= ì 7 J ³�8 +X+�!('X' \ = í�7 J ³�8 ! \�M ì á í�7 ! 8Y$ + µ !�P©! ³;: í�í =S>�\TZU 7 ² +R) "�W�8
° ��p D � � ��=S>�� n �^� qp�U � � o�� è U�S� U ß p �³ ! 8 ' ² PR! ³;: í�í ²�8 ) ² PR! ³;|~Ez¾ ! 8�´ )�PR! ³/¾ í� ¸ D p ¯ > � M�M�� ²�8 ) µ PR! ³ : ì "L8 ´/" PR! ³ |~Ezy ) 8 +/+§PR! ³ ¾zE� ¸ D p ¯ > � M�M�� ²�8Y"/$ PR! ³ : ì ! 8 ² ³ PR! ³/� í! 8 !('ÑPR! ³ � í ) 8 '/'�PR! ³ ¾zE' 8 ' " PR! ³ y ! 8 ! ² PR! ³ Ezy ' 8¨µX$ PR! ³ :;EzE ´�8 ³/$ PR! ³ y! 8 '0)�PR! ³;|~} ! 8 'R)�PR! ³/Ez< ²�8¨³
µ PR! ³;: í | µX$L8 ) $

� U �4Wt\ ' v ) © ª \suSa4WtY[u�X�R
Q�= ì 7 J ³�8 +X+�!(' $L\ = í�7 J ³�8 ! \�M ì á í�7 ! 8Y$ + µ !�P©! ³;: í�í =S>�\TZU 7 ² +R) "�W�8
° ��p D � � ��=S>�� n � � qp�U � � o�� è U�S� U ß p �³ ! 8 ' ² PR! ³ : í�í ²�8 ) ² PR! ³ |~Ez¾ ! 8�´ )�PR! ³ ¾ í� ¸ D p ¯ > � M�M�� ²�8�´ ´ PR! ³;: ì "L8 ´/" PR! ³;|~Ezy ) 8 +/+§PR! ³/¾zE� ¸ D p ¯ > � M�M�� ²�8 µ
² PR! ³;: ì ! 8 ² ³ PR! ³/� í! 8 !('ÑPR! ³ � í ) 8 '/'�PR! ³/¾zE' 8 ' " PR! ³/y ! 8 ³ '_PR! ³/Ezy ' 8¨µX$ PR! ³;:;EzE ´�8 ³ '�PR! ³/y! 8Y$ )�PR! ³ |~} ! 8Y$ µ PR! ³ Ez< ²�8¨³
µ PR! ³ : í | µX"L8%" !

´x"



� U �4Wt\ ' vY"f© ª \suSa4WtY[u�X�R
Q�= ì 7 J ³�8 +X+�!(' ²�\ = í�7 J ³�8 ! \�M ì á í�7 ! 8Y$ + µ !�P©! ³;: í�í =S>�\TZU 7 ² +R) "�W�8
° ��p D � � ��=S>�� n � � qp�U � � o�� è U�S� U ß p �³ ! 8 ' ² PR! ³ : í�í ²�8 ) ² PR! ³ |~Ez¾ ! 8�´ )�PR! ³ ¾ í� ¸ D p ¯ > � M�M�� ²�8Y$ µ PR! ³;: ì "L8 ´/" PR! ³;|~Ezy ) 8 +/+§PR! ³/¾zE� ¸ D p ¯ > � M�M�� ²�8 ' ² PR! ³ : ì ! 8 ² ³ PR! ³/� í! 8 !('ÑPR! ³ � í ) 8 '/'�PR! ³ ¾zE' 8 '0)�PR! ³ y + 8 µ ³ PR! ³ E ì ' 8¨µX$ PR! ³ :;EzE ´�8 ³ µ PR! ³ y! 8�² )�PR! ³ |~} ! 8�²Vµ PR! ³ Ez< ²�8¨³
µ PR! ³ : í | )x' 8%$ !

� U �4Wt\ ' v + © ª \suSa4WtY[u�X�R
Q�= ì 7 J ³�8 +X+�!('H! \ = í�7 J ³�8 ! \�M ì á í�7 ! 8Y$ + µ !�P©! ³;: í�í =S>�\TZU 7 ² +R) "�W�8
° ��p D � � ��=S>�� n � � qp�U � � o � è U�S� U ß p �³ ! 8 ' ² PR! ³ : í�í ²�8 ) ² PR! ³ |~Ez¾ ! 8�´ )�PR! ³ ¾ í� ¸ D p ¯ > � M�M�� ²�8 ! " PR! ³;: ì "L8 ´/" PR! ³;|~Ezy ) 8 +/+§PR! ³/¾zE� ¸ D p ¯ > � M�M�� ²�8�² '_PR! ³;: ì ! 8 ² ³ PR! ³/� í! 8 !('ÑPR! ³ � í ) 8 '/'�PR! ³/¾zE' 8 '0)�PR! ³/y "L8Y"/" PR! ³/E ì ' 8¨µX$ PR! ³;:;EzE ´�8 ³ )�PR! ³/y! 8 ! " PR! ³;|~} ! 8 ! µ PR! ³/Ez< ²�8¨³
µ PR! ³;: í | "
³L8 ²
´

� U �4Wt\ ' v ! ³o©FchR
��\ w W¡U moeg�!�<abU m�Y[ptYkpt\sujU m4` � Q[UJTfp�YgUVY[pqR
m4U W:esR
mouSYgUVm<Yypqm�R a4Qj�?Rf`o\sWlX�R
Q& 7 $5U mo``& 7 ' 8& $ '6 â�� =?> â @CB;D u[\re E � µL8¨µ ) ² ³ P/! ³ :;< ! 8 ! "
µ
² PR! ³ : ì }M ß�àÈá â �~=?>�� ! 8¨µ ! µ
³ P/! ³;: í�í ! 8¨µ
µX" ³ PR! ³;: í�í° ß½àÈá â ��u[\seK� ´�8%$ + ³�´ P/! ³ : ì�ì ´�8 ´ µ ' " PR! ³ : í�ín ß½àÈá â � B�D/@ =S> â � ´�8 ! ´/" !QP/! ³ � í ²�8 ) ² ' $ PR! ³ |~Ez¾T ß½à»á â ��W¦� ! 8 'H!*) ³ P/! ³ í E ! 8%$ )x' ³ PR! ³ í E
´ +



ÿ�a!þ�bc��

d��
��1h�$ÿ�f��^��1h��� þ`�`� ��f��ª�¯þ`d��

� \�ZbUJT
\FesR
mouSYkQSa4erY[\s`�U�m4R m4u[ptm � a4WqU Q$esR
uS��R WqR � pteJU Wh�?Rf`4\rWoX�R
Q-`4pt��\rm4u[ptR
mbU WfQ[\s`oa4erY[pqR
m

��p�YkZ¦YkZ4\�U uSu[a4�?OoYkptR
m3Y[ZbUVY_YkZo\�a4moptT
\rQ[uS\�R
m4er\�ZbUV`3�?R
Q[\¤Y[ZbU m3Y[Z4Q[\r\�uSObU es\�`4pq�?\sm;�
uSpqR
mou�`4a4Q[ptm � YkZo\Dptmoî1UVY[pqR
m4U QS�&O4QS\s��UVY[Y[\sQ�O4ZbUVu[\DU m4`>pqm�T \suSY[p � U¬Yk\s`8Y[Z4\=O�R u[u[pt�4pqWtptY��

Y[ZbUVYPptY�a4mo`4\sQ���\rm<YdU5`4pt��\rm4u[ptR
mbU W:QS\s`4a4e�YkptR
m�Y[R�WtRM��\sQPU m4`!\rT \sm�YkabUVWqWt��Y[R�Y[Z4Q[\r\^uSObUC�
Y[p¡U W-`4pt��\rm4u[ptR
m4urv � Zo\�� \��.ptm � QS\s`4pt\sm�Y¥Y[R�R
�oYkU pqm.U!uSpqm � aoW¡U QSptY��R�'X�QS\s\5��Rh`4\rW-��U u¥Y[Z4\

UVu[u[ao��OoY[pqR
m¦YkZ4UVY¥OoZ<�huSpqeJUVW��<abU m�Y[ptYkpt\sudU QS\�Wtpq�?ptYk\r`=���DY[Z4\sptQ w WqU m4eg�=TVU Wqao\susv � m3YkZopqu

�?Rh`4\sW6�¬ptmoî1UVY[pqR
mdU QSpquS\su�`4a4\�Y[RPY[Z4\�X�R Q[�¯R XfYkZ4\�\s�<abUVY[pqR
mdR Xbu�YgUVY[\�a4uS\s`¥Y[Rj`4\ru[erQ[pq�2\�Y[Z4\

O2\sQ�X�\se�Y�îba4pt`��bWqWtpqm � YkZ4\ja4m4ptT \sQSu[\ v-NPm4`*�4Z4\sUVYkptm � ptu�esR ��ObU¬Ykpq�oWq\���ptYkZ�ptmoî1UVY[pqR
m�pqm�Y[Z4\

uS\sm4uS\^Y[ZbUVYFpqmoîbUVYkptR
m�uSY[R
O4uFpqm�U � ptT
\rm�\rQkU?U uFU?QS\su[aoWtYFR X$U¤O4aoQ[\sW���YkZ4\rQ[�?Rf`f�fm4U ��pteJU W

QS\s�<a4ptQ[\s�?\sm�Y)��Z4pqegZ¤ptu�Y[Z4\�UVYSYgU ptm4�?\sm�Y7RVX1Uj��U � pq�(a4�¯OoZ<�huSpqeJUVWhY[\s�?O�\rQkUVY[a4Q[\43�mbU �?\sWt�

Y[Z4\ w WqU m4eg�=Yk\r��O2\sQ[UVYka4QS\�erR
Q[QS\su[O2R
m4`opqm � YkR�Y[Z4\�m<a4�(�2\sQ^R X�uSObU es\�`4pq�?\sm4uSpqR
moudptm¢U

� ptT
\rm!\rQkUov � mnYkZopqu���UJ� �b`4p.-�\sQS\sm�YFO4Q[\r��UVYSYk\rQ�\sQkUVuPptm�YkZ4\_Z4ptuSYkR QS��R X�YkZo\daom4ptT \sQ[uS\¥UVQ[\

Wtpqm4�V\s`�YkR5\sU egZ!RVYkZ4\rQF�����4Q[uSYFR
QS`4\sQ�OoZbU u[\�Y[QkU m4uSptY[pqR
m4u�`oa4Q[ptm � ��Z4pqegZnYkZo\daom4ptT \sQ[uS\^ptu

UVu[u[ao��\r`�YkRdWqRK��\sQ-YkZ4\Pmhao�(��\rQ�RVX:u[ObUVes\j`opq�?\sm4uSpqR
m4urv � Z4\P`4pquSesR
m�Y[pqm<a4ptY[pq\ru�UVesQ[R u[u�Y[Z4\

�2R
a4mo`bU Q[pt\suF��UVm4ptX�\ruSYk\r`!Y[Z4\s�?u[\rWtT
\ruypqm�YkZ4\dX�R
Q[�?u�R X
Y[Z4\¥\r�ha4UVYkptR
m4ujRVX$uSYkUVYk\^a4u[\r`�YkR

µ ³



`o\su[erQ[pt��\_esR m4u[\resaoY[ptT
\^\sQ[U usv

xypt��\rm4u[ptR
mbU W$QS\s`4a4e�YkptR
m.��UJ�3Rhesera4Q(UVu � \rm4\sQ[U WqW��¦��\rWqpq\�T
\r`.pqmDYkZ4\?X�R
Q[� R X�esR
�
�
O4U erY[pt�besUVYkptR
m;�<�&uSR
��\�a4m4�<m4RK��m8\?-+\rerYku?��Z4pqegZ,U Q[\�O4QSR
�bU �4W��;R Xy�<abUVm<Y[a4�
� � Q[UKThp�Y��
egZ4U QkU e�Yk\rQsv � m;YkZopqu¤��R Q[�1����\�U QS\nm4R Y?pqm�Yk\rQ[\ruSYk\r`,ptm&Y[Z4\n`4\rYkU pqWtu¤R Xj��ZbU¬Y�Z4U O4O2\sm4u

`oa4Q[ptm � `4pt��\rm4u[ptR
mbU W�QS\s`4a4e�YkptR
mh3y�4afY�pqm,U3��UJ�,pqm4`4\rO�\rm4`4\rm<Y�R X�YkZ4\�`4\rYkU pqWtu�R X�Y[Z4\

�?\segZ4U m4pquS� � RKT
\rQ[m4ptm � `4pt��\rm4u[ptR
mbU WoQ[\s`oa4erY[pqR
m*�<��\jpq�?O2R
u[\�YkZo\P�2R
a4m4`4U QS�5erR
m4`4p�YkpqR m4u

Y[ZbUVY-YkZo\FuSeJU Wt\�XÖU erY[R
Q�U m4`?ptYku
�4Q[uSY�`4\rQ[ptTVUVY[ptT \�U Q[\�esR m<Y[pqm<a4R
aou�U eresQSR
u[u-YkZ4\��2R
a4m4`4U Q[pt\su

�2\rY���\s\rm�& U m4`=��& J ! ��`4pt��\rm4u[ptR
mbU WbO4QS\s��UVY[Y[\sQ�\sQkUVusv � Z4\PWq\ � ptYkpt��UVer�(RVXl��R
aom4`bU Q��

erR
m4`4p�YkptR
m4u$X�R
WqWtRK��u
X�Q[R
�ÛY[Z4\�XÖU erY�YkZbU¬Y���\jaou[\Fpqmoî1U¬YkpqR mbU QS� £ TVU esaoa4���'Wqpt� \s§_\r�ha4UVYkptR
m4u

RVX�u�YgUVY[\!�~� â � J n â �PYkR�`4\ru[erQ[pq�2\¤YkZ4\¤erR
m4u�YgU m�Y_& O4Q[\r��U¬Y[Yk\rQy\sQ[U udU m4`DU Q � a4\¥Y[ZbUVY

Y[Z4\¤YkQ[U m4u[p�YkptR
m=O�\rQ[ptRf`=ptu�u[aLj?espt\sm�YkW��=u[��U WtWq\sQPYkZbU m=Y[Z4\5`4a4QkU¬YkpqR m4u�R X�YkZ4\5O4QS\s��UVY[Y[\sQ

\rQkU urv_®bQ[R
� YkZo\¥�b\sWt` � �hurv?��$ov ) �FU m4`&��$fvY"��½�+p�YypquPR
��ThpqR
a4uPYkZbUVYyU uyWtR
m � UVujYkZ4\¥u[eJUVWq\

XÖUVerYkR Q�U m4`=p�Ykuy`4\rQ[p�T U¬YkptT \(Q[\r��UVpqmEerR
m�Ykpqm<a4R a4u�`4a4QSpqm � Y[QkU m4uSptY[pqR
m!O�\rQ[pqRh`4ur�+YkZ4\¤OoQ[Rh`��
aoerYku¡6 â n â U mo`�6 â � â �<��ZopqegZ�`oQ[ptT \su-YkZ4\F�<pqm4\r��U¬Ykpqeru$R X+Y[Z4\F`4pq�?\sm4uSpqR
m4U W4Q[\r`4a4e�YkpqR m*�

UVQ[\�esR
m�Y[pqm<a4R
a4u-O4Z��hu[pteJU W1�<abU m�Y[ptYkpt\su�U eresQ[R u[u$YkZ4\F�2R
a4m4`bUVQ[pq\ru-U m4`?m4\sp�YkZ4\rQ�6úm4R
Q^nn��R
Q�^��pqu�UVu[u[ao��\r`�Y[R?�2\dU?OoQ[pqR Q[p+erR
m�YkptmhaoR
a4u�O4Z��hu[pqesU Wl�<abU m�Ykp�Y��nUVY�YkZo\_Y[QkU mou[ptY[pqR
mousv

� m�R Q[`4\rQ�YkR^`4\s�?R
m4u�YkQ[UVYk\FYkZ4\P�bU u[ptePX�\sUVYka4QS\su�R X:R
a4Q�esR
uS��R WqR � pteJU Wo��Rh`4\sWbX�R
Q��2R YkZ

erWqR
uS\s`8UVm4`8R
O2\sm8® ª�� � \rR
�?\rYkQSpq\rus����\EZbUJT
\EerR
m4uSpq`4\rQ[\s`>U3u[O2\sesp��beE�?Rf`o\sW���Z4pqegZ

u�YgU Q�Yku?��ptYkZ,U & 7 ' O4QS\s��UVY[Y[\sQ?\sQ[U¢U m4`�\�T
R
W�T
\ru�pqm�YkR.U�& 7 $.O4QS\s��UVY[Y[\sQ?\sQ[Uov

� m�Y[Z4pqu�mhao��\rQ[pqesU WF��Rh`4\sW6��YkZ4\���U � m4ptY[a4`4\�RVX�YkZ4\E`opqu[erR
m�YkptmhaoptYkpt\su�pqm�65�2n&U mo`��
UVQ[\dQ[\sOoQ[\suS\sm�Yk\r`=����U?esQSptYkpteJU W:Wt\sm � YkZ�ObU QkUV��\�Yk\sQ2M ì á í ��Z4pqegZ!u[p � mbU Wqu�Y[Z4\¥`4pt��\rm4u[ptR
mbU W

µ !



QS\s`4aoerYkptR
m@U mo`.��Z4pqegZ@ptu¥uSZ4RK��m¢YkRE�2\�R
mo\�R X�Y[Z4\�ObU Q[U �?\rYk\rQ[u^R X�R
a4Q^esR
uS��R
WtR � pteJU W

�?Rh`4\sW6v � mo`4\s\r`*�*X�Q[R
� Y[Z4\¥`4\��bm4p�YkpqR m � p�T
\sm=ptm � �1v5��$�8�²
´ �FU WtR
m4\V�2Y[Z4\(esQSptY[pqeJUVW�Wt\sm � YkZ

O4U QkU �?\rY[\sQdeJU m¢U WquSR!�2\�ptm<Y[\sQSO4Q[\�Yk\s`¢U u^Y[Z4\�uSp ~ \�R
Q_T
R
Wta4�?\�ptm3��Z4ptegZ.YkZ4\?\ � Y[QkU�`4p��
�?\smou[pqR m�esR
m�Y[pqm<a4\su�Y[R¤\ � pqu�YJv � Y�ptu�R X�erR
m4u[pt`4\sQ[U �4Wt\ypq�?O�R QSYgUVm4es\�YkR¤erR
m4esWta4`4\jY[ZbUVY�Y[Z4\

erQ[p�YkpqesU W*Wt\sm � Y[Z!O4U QkU �?\rY[\sQ�ZbU u�Y[R�U OoO4Q[R�UVegZ!YkZo\ w W¡UVm4eg��Wq\rm � YkZnR X)YkZ4\dWqRK��\sQF`4pq�?\sm;�
uSpqR
m3�~& 7 $���ptX�YkZ4\_W¡U¬Yk\sQ�\rO�RhegZ4uPU Q[\�Y[R5�hpt\sWq`�Y[Z4\^OoQ[\suS\sm�YFX�\JUVY[a4Q[\ruPR X�YkZo\^a4moptT
\rQ[uS\ v

� Zo\�O2R
u[uSpq�4ptWqptY��!YkZbU¬Y^Y[Z4\�a4moptT
\rQ[uS\�\rT R
WtT \su¥��p�YkZ.U � Q[UKThp�YgUVY[pqR
mbUVW
esR
mouSYgUVm<Y^YkZbU¬Y¥QS\?�
��U ptm4u�m<a4��\rQ[pteJU WtWt�?YkZ4\dukU �?\_pqm!U WqW�&èptu�Q[a4Wt\s`�R
aoYF���!uSZ4RK��pqm � YkZ4UVYFpqm�u[a4egZ�U?esU u[\

Y[Z4\5esQSptYkpteJU W)Wq\rm � YkZ¦ObUVQkU �?\rY[\sQyYgUV� \su^U�T UVWqa4\5UVY�Y[Z4\5R
Q[`o\sQ_R X ! =S> UVm4`DY[Z4\5��Rh`4\rW

OoQ[\s`opqerY[uFU5`o\sm4uSptY���YkZ4UVY�pqu�XÖU Q��2\r� R
m4`�YkZ4\_Q[\res\rm<YP`4\rm4u[p�Y��n��\sU u[a4QS\s�?\sm�Ykurv

NPWtYkZoR
a � Z¤��\Pm4\rptY[Z4\sQ-O4QSR
O�R u[\Fm4R
Q � ptT \�O4Q[\�X�\sQ[\rm4es\FYkRdU m��5�?\segZbU mopqu[�|YkRd\ � O4W¡UVpqm

Y[Z4\d`4\rYkU pqWtu�R X
Z4RK�úY[Z4\d\ � YkQ[U�`4pt��\rm4u[ptR
m4u��2\seJUV��\du[R?u[��U WqW�YkZbUVYFYkZo\r��U QS\dera4Q[QS\sm�YkW��

aom4R
�4uS\sQSTVU �oWq\ ��R m4\3��UJ�8YkZ4ptm4��R X^YkZ4\DesQSptY[pqeJUVWyWq\rm � YkZñObU Q[U ��\�Yk\rQ!UVu�Y[Z4\.�_U Wta ~ U*�
��Wt\spqm&QkUV`4pqa4u?��Z4pqegZ8QS\sO4QS\suS\sm�Yku�Y[Z4\Eu[p ~ \!R XyYkZo\EesR
�?ObU e�Y�\ � YkQkU¢`opq�?\sm4uSpqR
m&pqm,Y[Z4\

�oT
\?�'`4pq�?\smou[pqR mbU W��_U Wqa ~ UC���_Wt\sptm@��Rh`4\sWtu¤��ptYkZ&pqmfî1UVYkptR
mñ�ÖuS\s\�\Vv � v8Nj�4�2R Y[Ys����U QSQ5m
� WtWqpqu !,+ " ' UVm4`3QS\rX�\rQ[\smoes\su_YkZo\sQ[\rpqm1�½v � m¦YkZ4ptuy��R
QS�1�l��\5`4\sQSptT \5Y[Z4\5u[p ~ \¤R X�YkZ4\5\ � Y[QkU

`opq�?\sm4uSpqR
m@X�Q[R � O4a4Q[\rWt�@R �4u[\rQSTVUVYkptR
mbU W�erR
m4u�YkQkUVpqm�Ykur��pqm4u�Yk\sU `,R XyU u[uSa4�?pqm � UDOoQ[pqR Q[pAv

� m@Y[Z4pqu¥��UJ�
��ptY¥pqu(uSZ4RK��m&Y[ZbUVY(Y[Z4\�esa4QSQ[\rm<Y?uSp ~ \�R XF\ � YkQ[U¦`opq�?\sm4uSpqR
m*�
��ZopqegZ;pqu¥Y[Z4\

�?R
u�Yjpt��O2R
QSYkU m�YFQ[\sWtpqedR X-U�`opq�?\sm4uSpqR
mbUVW:Q[\s`oa4erY[pqR
mEptm!Y[Z4\¥ObUVuSYyRVX$YkZ4\^a4m4ptT \sQSu[\ �+ZbU u

U¤erQ[a4erp¡U W:R
�ou[\sQ�TVUVYkptR
mbU W*\?-+\rerYFR
mnptY[u�X�aoYkaoQ[\_\rT R
WqaoY[pqR
m+v

�!R Q[\sRKT \sQs�<YkZo\�u[O2\sesp��be���Rh`4\rWf��\FZ4UKT \�O4Q[\ru[\sm�Y[\s`�Zo\sQ[\�ZbUVu
YkZ4\�O4QSR
O�\rQSY��¥R X+�2\sptm �

µ
²



O4U QkU �?\rY[Q[ptedptm!Y[Z4\¥uS\sm4uS\(YkZbUVYFYkZo\¥m<a4�?\sQ[pteJU WlQS\su[aoWtYkujU Q[\^Z4\JUJThpqW���`4\sO2\sm4`o\sm�Y�R
m�Y[Z4\

TVU Wta4\su�R X:Y[Z4\jObUVQkU �?\rY[\sQ[u¡= ì U m4`�G���Z4ptegZ�`4\�Yk\sQS��ptm4\�YkZ4\FT UVesa4a4�ü`4R
�?pqm4U m4es\FR X*Y[Z4\

�4Q[uSY?O4QS\s��UVY[Y[\sQ¤\rQkU¦U m4`@YkZo\�ptm4ptY[p¡U W-\ � O4U m4u[ptR
m&QkUVY[\�R XPY[Z4\na4m4p�T
\sQSu[\V��Q[\ru[O2\se�YkptT \sW��
v� \�u[ZoR
a4Wq`�\ � O�\rerY�YkZbU¬Y�Z4p � Zo\sQ�`4pt��\rm4u[ptR
m4u�OoQ[\suS\sm�YPU¥î1UVY[m4\suSuFOoQ[R
�4Wt\s� Wqpq�V\jYkZo\�R
m4\

��ZopqegZ¢ptu^O4QS\suS\sm�Y5pqmDYkQkUV`4ptY[pqR
mbUVW
�4p � �bU m � ��Rh`4\rWqudR X�YkZo\�a4m4p�T
\rQ[u[\Vv � m¢R a4Q¥�?Rf`o\sWA�

Y[Z4\_î1UVYkmo\su[uPO4Q[R �4Wq\r� pqu�u[R WtT
\r`����neJUVQ[QS�hptm � Y[Z4\da4m4ptT \sQSu[\^Y[R�U5m4\sU Q[W���î1UVY � \rR
��\�YkQ��

��p�YkZ�YkZ4\^Z4\sWtO�R X
U?TVU esaoa4�ÚWtpq�V\d\r�<abUVYkptR
m�RVX$uSYkUVYk\^a4u[\r`Epqm�YkZ4\_�bQ[u�YyO4QS\s��UVY[Y[\sQF\sQ[Uov

chpqm4er\(YkZ4\ � \rR
�?\rYkQ��ER X�YkZo\¤a4m4ptT \sQSu[\5pqu_U WtQ[\sU `o�!��U `o\(î1UVYdUVYyY[Z4\5��\ � pqmom4pqm � R X�Y[Z4\

uS\serR
m4`�O4Q[\r��UVYSYk\rQ�\sQkUf�4YkZ4\�\ � ptuSY[\sm4er\^R X�YkZo\�u[\serR
m4`!O4Q[\r��UVYSYk\rQ�\sQkU¤uSZ4R
a4Wt`�moR Y�ZbUJT
\

U!u[p � m4pt�besU m�Y¥\?-+\rerY¤R m.YkZ4\�R
�4u[\rQSTVU �4Wt\�ObUVQkU �?\rY[\sQ[u^R X�YkZo\�a4m4p�T
\rQ[u[\VvENju¥\ � O�\rerY[\s`*�

Y[Z4\Em<a4�?\sQSpqeJUVWjQ[\ru[a4W�Yku�UV��R
afY�YkZo\EO4Q[\ru[\rm<Y�O4QSR
O2\sQSY[pq\ru�R X�YkZo\Ea4m4p�T
\sQSu[\¦Q[\�îb\se�Y�YkZopqu

XÖUVerYJv � Zo\r�nU QS\�ZbU QS`4Wt��`4\sO2\smo`4\sm�YFR
m�YkZ4\yTVU Wta4\yR X3= í ��Z4pqegZnQ[\rO4Q[\ru[\rm<Y[uFY[Z4\yTVU esaoa4�

`oR
��ptmbU m4er\nR XyYkZo\!uS\sesR m4`8O4Q[\r��U¬Y[Yk\rQ5\sQkUfv � Y�uSZ4R
a4Wt`,�2\!m4RVYk\s`�YkZbUVY?X�R
Q?U3erWqR
uS\s`

� \sR
�?\rY[QS��YkZo\^O4QS\s`4pterY[pqR
m4uFR X7R
a4QF��Rh`4\sW*X�R QFY[Z4\^OoQ[\suS\sm�Y�O4QSR
O2\sQSY[pq\ruPR X)YkZ4\^a4m4p�T
\sQSu[\

UVQ[\�m4RVY$pqm¤U � Q[\r\s�?\sm�Y
��ptY[Z(YkZ4\�era4Q[QS\sm�YkW��(UVeses\rOoYk\r`�Q[U m � \�X�R
Q � a4�4�4Wt\�ObU Q[U ��\�Yk\rQ$U m4`

U � \ v } mEYkZo\(R YkZo\sQyZbUVm4`*�*X�R
QjU m=R
O2\sm � \rR
��\�YkQ���Y[Z4\¤O4QS\s`4pterYkptR
m4uPR X�R
a4Qj�?Rh`4\sW�X�R
Q

Y[Z4\jOoQ[\suS\sm�Y�TVU Wta4\su�R X*Y[Z4\jerR
u[�?R
WqR � pqesU W4ObU Q[U �?\rYk\rQ[u�esR
�?O4W��(��ptY[Z�R
�4uS\sQ�T U¬YkpqR m4u�X�R
Q�U

�oQ[R�U `�QkU m � \jR Xlptm4ptY[p¡U W4erR
m4`4p�YkptR
m4usv � \P��\rWqpq\�T
\FYkZbUVY�YkZ4ptu�X�\sUVYka4QS\jR X:Y[Z4\j�?Rh`4\sW2esR
aoWq`

uSZ4\s`,Wqp � Z<Y?R
m�`4pquSesa4uSu[ptR
m4u�er\sm�Yk\rQ[ptm � R
m�YkZ4\��<a4\su�YkpqR m�esR
moes\sQSm4pqm � YkZo\!YkR O�R
WtR � pteJU W

egZ4U QkU e�Yk\rQ�R X:uSObU er\j���5XÖUKT R
Q[ptm � U m�R
O2\sm � \sR
�?\rY[QS�¤p�X*R
aoQ�a4moptT
\rQ[uS\yR
m4er\j\ � O2\sQSpq\smoes\s`

U¤`4pt��\rm4u[ptR
mbU W�Q[\r`4a4erY[pqR
m�pqmnp�Yku�ObU u�YJv

µ/$



d�

�Ñ

d�

�=ÿ�
5�
NP�4�2R Y[Y ª v �Pvt�1��UVQ[QFc�v �3v�� � WtWqpqu�c�v¨x(vt� !,+ " ' � w Z��husv ª \�T2v1x��6�:� ) ² ³ov
NPWq�4QS\segZ�YFN¥v��2chYk\rpqm4Z4U Q[`oY w v ± v�� !,+ "�²h� w Z��furv ª \rT2v1­:\rYSYJv6�\�*� ! ²
²V³ov
NPWtYkUKThptWqW¡U¥]5v��1®7ptR
Q[\rm<Y[pqm4R¤]5v��2��U QSesR
m4p��Dvt�b\�YjUVWAv��b² ³
³ ' �1��i ª Nyc��s�\�*� ! $ 'X' v
��UK�h�tm�c2v�c �Mv��2z�RfR O�\rQ[uSY[Rfeg��®�v � v��1®1U QkUVR
m4p ° vt� !(+X+/' �4NPO ± �\� �*� ' $ + v
��\sm4m4\�Y[YP\rYFU W6vt�b² ³
³X$o�oNjO ± cfa4O4O4W6v¢¡£�\�:� ! v
��WqR
�?\ � v ± v�� w QSpq\ruSYk\rQ � vt� !,+/+L! �4N�m_N¤� ¥6�:� ' $ov
]�Wqptm4\sQ � v¨�jv�� !,+R) ³f�1cfRKT2v w Z��husv2xyR
�<W6v¢¡¦¥:�2´ ´ + v
]�aoY[Z�N^v � v�� !,+ " ! � w Z<�hurv ª \rT2v1x§� �:�N$ '0) v
� uSQkU \rWqp�YF�3v�� ª R
uS\sm�i^v�� !,+ " + �4NjO ± �s���*�1µ�² ) v
± pt��\rm4\ ~_ª v�� ° \sQ[`o\^­$v�� � QS\sa � vt�b\�YPU WAv��1² ³
³/$o�oNPO ± ¥ � �*�1µ�²
²fv
�_U Q[U eJU5�¤v��1��UJ�f�tm!c�v�c �Jvt�2² ³ ³�²f� � m�YJv ± v2��Rf`*v w Z��husv\¨K¡�©�� 'X' ´ ) v
�_U Q[U eJU@�¤v��F��UJ�f�tmñc�v�c �Jvt�j² ³
³�´h��Y[R;U O4O2\JU Q�pqm � m�YJv ± v��!Rh`*v w Z��furv+¨E��U u�YkQSRx�
OoZ ª ³�´ ³ ! ² ³
³ov
��R
Wt� � v�� � a4QSm4\sQ$�3vt� !(+X+ ³o�"«h¬6­c®e¯N°�±x²´³"µ6¶¸·N­�°º¹�­��ÖNP`4`4ptu[R
m�� � \ru[Wt\r�
�<iF\r�@«�R
QS�o�½v
��RhR
O4��U m4u�­$v ° v � v�� � Q[\sa � v��1®2UVu[u[m4U egZ�Y�zjv¨x(vt�b\�YPU WAv��b² ³ ³X$o�4NPO ± ¥ � �*� ) ³ov
­:pt��U ± vòN¥v c�v��2��U p¡U¤N^v ± Qsv�� !,+X+ ´h� w Z<�hurv ª \rT2v1x§¥ �:�2´Vµ�²/"ov
­:ptm4`4\�N¥v¨x(v�� !,+ "�²f� w Z��husv2­:\rY[Ysv»¡(�\�?¼���$X" + v
�!U Q[�VRMT!�Dv¨N^vt� !,+ "�²f� ±
�$��w ­:\rYSYJv�� ½*�1² µ�´fv
} T \sQ[`oa4pqm ± v2�3v�� � \ru[u[R m w v2�Dvt� !,+/+R) � w Z��husv ª \rOoYJv�� � �*�N$
³X$ov
ª \s�oZbU m � v��2² ³
³ ³o�4N§m�N¤� ¥ �*� ! v
ª R
uS\sm!i^v�� !,+ "�´f�oNjO ± ���\©���$ 'R) v
chO�\rQ � \rWlx(v idv4\rYPU W6vt�1²V³
³X$o�4NPO ± cha4O4O4W6v¢¡£���*� !*) ´fv

µ '



c<YgU QS� RKThpqegZ=c2v w vt�2z�RhR
O2\sQ[u�YkRheg��®�v � vt� !(+X+ ²f�4NPO ± � � �*� ! v� U Wt` ª v �3v�� !,+ " ' �m¾r­�µ�­�°X¯N±�¿+­�±À¯NÁ�¶¸·�¶¸Á�²>� � Z4\;�Pm4p�T
\rQ[u[p�Y��úR X�z�Z4pteJU � R w Q[\suSus�
z�ZopqeJU � R<��v

µ
´



Â 1?��þ

��R
Q[UJ�;�_U QkU esU¦��U u?��R Q[m;pqm&Njm4�¬U Q[UDptm !,+R)x' v � \ � Q[U `4abU¬Yk\s`;X�Q[R � � \�T<�b�&®7pq�<Q[\�Y

� p � Z@cfegZ4RhR
WA�
NPm4�¬U QkUf�
pqm !(+X+ ²fv � m !,+X+R) �7Z4\ � Q[U `4abUVY[\s`¢X�QSR
� YkZ4\�xy\rObU Q�Yk�?\sm�Y¤R X

w Z��hu[ptesu(U¬Y^� �$� �ü��ptY[ZDU!�jv c�v:`4\ � Q[\r\�ptm3OoZ<�huSpqesurv � m.² ³
³
³f��Zo\?QS\ser\sptT \s`¢Zopqud�3v c�v

`o\ � QS\s\�X�Q[R
� YkZ4\_ukUV��\�`4\rObU Q�Yk�?\sm�YJv���R
QkUJ�n�_U Q[U eJU(��R
Q[�V\s`�U uFU¤Y[\JU egZopqm � U u[uSpqu�YgU m�Y

ptm.YkZo\�xy\sObUVQSYk�?\sm�Y¥R X w Z��hu[ptesu5UVY¤� �$� � ��\�Y���\r\sm !,+X+R) U m4`;² ³ ³ ' v � pqu¥QS\suS\JU QSegZ

ptm�Yk\sQS\su�Ykuyptm4esWta4`4\dpqmoî1U¬YkpqR mbU QS��esR
uS��R
WtR � � �bm4R
m4uSpqm � aoW¡U QF��Rh`4\rWqu�R X
Y[Z4\¥a4moptT
\rQ[uS\¤U m4`

`opq�?\sm4uSpqR
mbUVW+Q[\r`4a4e�YkpqR m!ptm�YkZ4\_\JUVQ[Wt��a4m4ptT \sQSu[\ v

µ µ


