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Ý HKJ3Þ � P�PWJ3ß{à�PWLNÞ ��á;�jâuáQã�âl� P/L � Þ0R � M á3� ß{à â J3ä áQ�pâNâ LuR/L � Þ#à �W�jå
á J[R/R/J;R#æ�JCH �eç JIM �bã Þ0èÛL�P#Llß{à �b� P � ÞpP�P ��ã P/L â LuR�J � M �b� ß �jâ LuR�ß
æ?HKJ � J á3� Þ ç J �/� J3Þ á J � M?P/H�J � J;R ãKâ PWR á;� Þ}éFJ*P/J[R�PWJ;è}é � R ã é å
R�P � Þ@PWL �bâ
ç§�j� L � P/L � Þ � M � R�ß � Þ �*� M�P/H�J�LlÞKà ã P#à �j�S� ß{JQPWJ � R � R
à � RWR�Llé â JjBê�H�J �b�@�jâ LlR+P � è�J ç J âl� à � à � J;èKL á P/L ç J�PWHKJ �p�/� æ?H � R�J
�bã P áQ� ß{J;R á3� Þ�éFJ � J â LlJ;è ã à � Þ � Þ"R á LlJ3Þ@PWL�ë á ß{J � LNP�L �/� J;R/àFJ ácå
P/L ç J � M �j�p� J;J3ß{J;ÞpP?æ?LNP/H8J3ä�à0J � Llß{J3Þ@P �b�%� PWHKJ � P/HKJ �b�W� B#ê�HKJ
áQ� Þ ç J �W� J;Þ@P á3âN� R�J å]á3�bã à â LlÞ ��ìtí?í?í�î ß{J3P/H � è�ïÇðQñ�æ � RCè�J ç J âNå
� àFJ;èòæ?LNP/HØPWHKLuR�Luè�J � LlÞóß{LlÞ�è�Bôê�HKJ�P � P �jâ æ �eç JQM ã Þ á PWL � Þ
LuR²J3ä9à � Þ�è�J[è ã PWL â LuR/LNÞ �Û��áQ� ß{à â JQP/J*õ �j�pã J �W� J{é � R/LlR � Þ�èöR �
�b� J � P/J ���bá;áQãK�S�bá3� LuR�J;Þ�R ãK� J[èÍæ?LNP/H*LlÞ á3� J � R/LNÞ � é � R�LuR�R�Ll÷3JbB � Þ
P/H�J í��pãKâl� ßEéÛP/H � J3J å é � è � à �W� é â J;ß*RQø
R ã0á H � R�J å]ù R á3� P/P/J ��å
LlÞ � ø � Þ á J á3� Þ ç J �/� J3Þ á J�LuR � J �bá HKJ[è*PWHKJ � JILuR�Þ � M � J;J;è � ß â JQMuP
P �>�bâ P/J � P/H�J � J[R ã�â PSRQB ù J;Þ á Jbøhæ?HKJ;Þ�P/HKJ � JÍLuRCè�LuR �b�b� J3J;ß{J3Þ@P
æ?LNP/HIJQä�àFJ � Llß{J3Þ@P � RèKLlR áQã R/R/J;è%LlÞIú#JQMYB�ïÇðcñtøeP/H � Pß �e� éFJ�J ç J3Þ
JQä�à âu� LNÞ�J;èIé �C� PWHKJ � R�ï ûeñ �p� Llß{à �W�§ç J[è ã à � Þ`ï ü§ñtøbæ�J�ë�Þ�è�P/H � P
ÞKJ;æ}JQä�à0J � Llß{J;ÞpPSR�ï ýKøpþ[ñ �j� J�R ã àKà �b� P/L ç J � M�P/HKJ �b� L � LlÞ �bâjí?í?í
� J;R ãKâ PWR3Bÿê�HKJ�à � J;èKL á P/L ç J{à � æ�J �²� M?P/HKJ í?í?í � àKà �/�@�bá H�P �
è �pã é â JCàKH � P � L � ÞKLl÷ � PWL � Þ ì������?�b��� ø�ûjJ î æ � R�è�J3ß � Þ�R�P �W� P/J[è
ß �b� J � J á J3Þ@P âN� æ?H�J3ÞELNÞ�L�PWL �jâ è�LuR �b�b� J3J3ß{J;Þ@Pæ?LNP/HÍJQä�àFJ � LNß{J;Þ@P
ï �§ñ+æ � R � J;R �bâlç J[è{LlÞ�M �eçp�b��� M�P/HKJ í?í?íòá3�bâlá3ãKâu� PWL � Þ�R#ï	�[ñtB
Ý HKJ � J � RÿLlÞ J å]ù á3�bâlá3ãKâu� PWL � Þ�R áQ� Þ ç J �W� J;Þ á J á3� Þ�R/Luè�J �S�§å

P/L � Þ�R � J âu� P/J*à � Llß �j� L âN� P � PWHKJ ã R �b� J � M#P/H�J"õ �j�bã J �W� J*é �§å
R/LlR3ø�LlÞ ì
� ø�û§J î�á3�bâlá3ãKâu� PWL � Þ�R�P/H�J � J�LuR � èKè�LNP/L � Þ �jâ�á3� Þ�R/Luè�J �S�§å
P/L � Þ � M á3� Þ ç J �/� J3Þ á J>æ?LNP/H � J[R�àFJ á P�P � P/H�J èKJ;R áQ� LNàKP/L � Þ � M
P/H�J%LlÞKLNP/L �bâ R�P � P/JbB � Þ{P/HKJ�ß �b� J áQ� ß{à â L á3� PWJ;è í��bãKâl� ß�é�M �bãK�/å
é � è � à �W� é â J;ß:P/H � P²LuRIJ â J á P �W� Þ å Llß{à �bá P%è �bã é â JEL � ÞKLl÷ � PWL � Þ
� M�HKJ â L ã ß ì Jjø�üjJ î PWHKJ � J �j� J²M ãK� P/HKJ �CáQ� Þ0R�Luè�J �W� P/L � Þ�R � M áQ� Þ å
ç J �/� J3Þ á J�æ?LNPWH � J;R/àFJ á PIP � P/HKJ ���p� Þ � àKà �/� ä�Llß � PWL � Þ �b� è�J �
ã R/J;èIP � P � J � PPWHKJ á3� R/J � M � M � R�Phà �/��� J á PWL â JbB � P�LuR+P/HKJ[R�J�LlRWR ã J;R
P/H � P �j� J � M�LNÞ@PWJ � J;R�P�P �{ã R�LlÞ�PWHKJCà � J;R/J3Þ@P#õ+JQP/P/J � B
ê�HKJ�à�H � R/L á R � M�P/H�J ù J ì Jjø�üjJ î#� J �pá P/L � Þ8LNÞ>P/HKJ ç J �/� M � R�P

à �W�� J á P/L â J*ß � è�J"æ?HKJ � J`P/HKJ8LlÞ á LlèKJ3Þ@P�J â J á P �/� Þ�H � R � Þ �p��å
è�J �{� M%ß �b� ÞKLNP ã è�J �p� ß �b� J�J;ÞKJ �W�b� PWH � Þ�P/H�JÛP�æ ��� R âl� æ��
J � J á PWJ;è`J â J á P �W� Þ�R�LlR�� ã LNP/J�R�Llß{L âu�j� P � P/HKJ á;� R/J � M ì
� ø�ûjJ î B � Þ
é � P/H á;� R/J;R�PWHKJ{LlÞKLNP/L �jâ�� Þ�è�ë�Þ �jâ�� P � ß{L á R�P � PWJ;R �b� JEP/H � J;J å
é � è � à �W� é â J;ß*R � M�P/HKJ ù J���� Þ ã�áQâ J ã R�LNÞ@PWJ �S�bá PWLlÞ � æ?LNPWH`PWHKJ

P�æ � R âl� æóJ â J á P �/� Þ�R3B�ê�HKJ � àKà â L á;� P/L � Þ � M�P/HKJ í?í?í ß{JQPWH � è
P �óì Jbø übJ î à �W��á J;RWR ã Þ�èKJ � PWHKJ;R/J��9LlÞKJ3ß � P/L á3�bâ�á3� Þ�è�LNPWL � Þ�R�LlR
R�P �S� L � HpP/M �b� æ �b� è � Þ�èÍJ3ä9àFJ á P/J[èÍP � à �/� è ã�á J � J;R ãKâ PWR � R �bá;áQã�å
�S� PWJ � R²PWH � R/J�M �p�"ì�� ø�û§J î B ù#� æ�J ç J � ø�P/HKJ"ë � R�P ���b� Þ í?í?í
á;�jâuáQã�âl� P/L � Þ � M ì Jjø�üjJ îE� Þ ù J � P"þ�B ���bJ��(LlÞ á Luè�J;Þ@PEJ;ÞKJ �W�b�
ï �eñ#æ � R�M �bã Þ0è�R/L � ÞKLNë á;� Þ@P âl�>âl� æ�J � LlÞ�ß �b� ÞKLNP ã è�J ì é � M �bácå
P �b� R � M�� ü � Þ�è�� ð[û{M �b� ð� � Þ�è>ý"J!� J � J á PWJ;è>J â J á P �/� Þ�R3ø
� J;R/àFJ á PWL ç J âl�Kî²� R áQ� ß{à �j� J;è�æ?LNPWH � é�R �pâlã P/J`ß{J � R ãK� J3ß{J;ÞpPSR
� M#õ � H�ß � ß åY� J;ÞKÞ � ÞKLÔJQP �jâ B�ï "§ñtB D ã�á H � R�P �/� Þ � è�LuR �j�b� J3J å
ß{J;Þ@P áQ�pãKâ è � Þ âl� éFJ � P�P � Llé ã PWJ;èEP � è�J ç L � PWL � Þ�M �W� ß PWHKJ?ë � R�P
���p� Þ � J � Llß{J�R/LNÞ á J�P/HKJÍP � J � P/ß{J;Þ@P � M�P/H�JELlÞKLNPWL �bâh� Þ�è>ë0Þ �jâ
R�P � P/J[R�æ � R�P/H�J"R � ß{J`LNÞ�P/HKJ í?í?í ì�� ø�û§J î�� Þ�è ì Jjø�üjJ î�á3�bâNå
á3ãKâu� PWL � Þ�R3B D � ß{J>LlÞ�è�L á;� P/L � Þ�R � MCP/H � P�M �pâlâN� æ�J;èöM �W� ß P/HKJ
æ �b� � � M � J �W� ��è �j� ïÇð# eñ#æ?H ��� J;à �p� PWJ;è ���p�@� è �j�b� J3J;ß{J3Þ@P
æ?LNPWH � é0R �pâNã P/J�ß{J � R ãK� J3ß{J;ÞpPSR�ï "§ñ � Þ�PWHKJIé � R/LuR � M �Eâl� æ�J[R�P å
�p� èKJ � Llß{à â J3ß{J;ÞpP � PWL � Þ � M �%$�� èKè�J;J ç@å P � àFJ � àKà �/�@�bá H
Bê�HKJ[R�J
á;�jâuáQã�âl� P/L � Þ0RÔè�L'&FJ � J[è*R�L � ÞKLNë á3� ÞpP âl� M �b� J â J á P �W� Þ �p� à � R/LNP �W� Þ
Llß{à �pá P ì é ��� é �pã P � M �bá P �p��� M+û î PWH ã RÔLlÞ ç§�bâ Luè � P/LlÞ � PWHKJ�ë � R�P
���p� Þ � àKà �W� ä�Llß � P/L � Þ
B
ê�HKLuR á3� Þ á3âNã R�L � Þ+ø�H � æ�J ç J � ø�æ � R á H �bâlâ J;Þ � J[è�é � P/HKJ � J å

á J3Þ@P{æ �p� � � M)( � ÞKJ[R � Þ�è+* � èKLlR � Þ ïÇðpðcñ#æ?H � ß � Þ �j� J[è P �
� JQP �b�9� è �b�b� J3J;ß{J3Þ@P3ø9é � P/H"LlÞ"R/H � àFJ � Þ�è`ß �j� ÞKLNP ã èKJjø9æ?L�PWH
PWHKJ�JQä�à0J � Llß{J;ÞpP � M�õ � HKß � ß åY� J3ÞKÞ � ÞKLjJ3P �bâ B9ï "eñ � Þ�è²P/HKJ á3�bâNå
á3ãKâu� PWL � Þ�R � M � J �S� ��è �b� ïÇð# eñ�æ?HKL â J{R�P �e� LNÞ � J;Þ@P/L � J âl� æ?LNP/HKLlÞ
PWHKJ�ë � R�P ���b� ÞIM �b� ß �jâ LuR/ßÛB�A%RLlÞCPWHKJ�ë � R�P ���b� Þ á3�bâlá3ãKâu� PWL � Þ�R
à � J[R�J;ÞpPWJ;èCLlÞ�õ � HKß � ß å]� J;ÞKÞ � Þ�L§JQP �jâ B9ï "eñtø,( � ÞKJ;R � Þ0è-* � è�L å
R � Þ8ï�ðbðcñ ã R�J[è�P/HKJ � R � ß{à�P � PWL á;�jâlâl� J3ä �bá P�ü í ë�Þ �jâ R�P � P/Jbøpé ã P
æ?LNPWH � è�L'&�J � J3Þ@P�HKJ â L ã ß �p�/�pã Þ�è8R�P � PWJjB²ê�HKJ �Û�b�/�pã J;è"PWH � P
ù��9âNâ J �W�p� R å é � R�J[è �b�W�bã Þ�èÍR�P � P/J[RQø � R�J3ß{à âl�§� J;è�J �j�Wâ LlJ � ï ��ø."jñ6ø
M � L â P � R � P/LuR�M � P/H�J%G � P �²áQã R/à á3� Þ�è�LNPWL � Þ�R#ï�ð[û[ñ � Þ�è �j� J#LlÞ �báQå
á3ãK�S� P/J?æ?H�J3Þ{PWHKJ?P�æ � J â J á P �W� Þ�R �b� J á3âl� R/J�P �b� JQP/H�J � B � Þ*R ã à å
à �b� P � M�PWHKJ3L ���j�W�bã ß{J;Þ@P3ø�( � ÞKJ;R � Þ0è/* � è�LuR � Þ*ïÇðpðcñKJ3ß{à âN�§� J;è
PWHKJ ��âNã�ç LlÞ �b� J �b�W�bã Þ�èÛR�P � P/J*ï�ð;üeñ�æ?HKL á H`P � J � PWJ;è`P/HKJ�LNÞ@PWJ �/å
J â J á P �/� Þ>LlÞ@P/J �S�bá P/L � ÞÛP �"�bâlâ��p� èKJ � R � M�àFJ � P ãK� é � PWL � Þ8PWHKJ �p�/�
� Þ�èÿR � PWLuR�ë�J[è>G � P �10 R áQã R/à á3� Þ�è�LNPWL � Þ�R#J3ä �bá P âl� B�ê�HKLuR áQ� ß å
é�LNÞ � P/L � Þ � M�PWHKJ�ü í ë�Þ �jâ R�P � PWJ � Þ�è"PWHKJ ��âlãKç LNÞ �j� J �b�W�bã Þ�è
R�P � P/J � J;R�P �b� J;è �j�p� J;J3ß{J3Þ@PEæ?L�PWH�J3ä�à0J � Llß{J3Þ@P � M�õ � HKß � ß å



� J3ÞKÞ � ÞKL
J3P �jâ B+ï "jñæ?LNP/HKLlÞ*PWHKJIë � R�P ���b� Þ"ß � èKJ â B
� Þ{P/HKLuR�õ+JQP/P/J � ø�æ�J � J ç LlJ3æ �bãK� J �j�Wâ LlJ �#ì Jbø übJ î�á3�jâuá3ãKâu� P/L � Þ�R

ï �§ñLlÞ"P/HKJ â L � H@P � M�PWHKJ;R/J²ÞKJ;æòPWHKJ �p� J3P/L á3�bâ ë�Þ�è�LlÞ � R²ï�ð� 9ø�ðbðcñtB
$K�pâlâN� æ?LlÞ � P/HKJCLlß{à â J3ß{J;Þ@P � PWL � Þ � M�P/HKJ�ûjÞ�è ���p� Þ`P/J � ß ïÇð;ý§ñ
æ�J �j� J � é â JCP � P/J;R�P�P/HKJ áQ� ÞpP � Llé ã P/L � Þ � MÔPWHKLuR#PWJ � ß M �p� PWHKJ
�9LlÞKJ3ß � P/L á R áQ� Þ�R�Luè�J � J[è>HKJ � JbB Ý J{H �eç J �bâ R � Llß{à â J3ß{J3Þ@PWJ;è
P/H�J ��âlãKç LNÞ �j� J �p�/�pã Þ�è�R�P � P/J � Þ0èÿLNPWR�Llß{à �W�§ç J[è ç J � R�L � Þ � R
à � J;R áQ� Llé0J[èÿé � õJ`D9J á H � Þ�è áQ�bå æ �b� �bJ � REï�ð[þ@ø?ð��§ñ6ø�æ?H �ÿ�b��å
�bã J;èEP/H � P�PWHKJ%M �b� ß{J �Ôâu�bá �pJ;è�P/HKJ�R á3� J;J3ÞKLlÞ �I� M
P�æ �bå à �b� PWL áQâ J
LlÞ@P/J �S�bá P/L � Þ0R{é � P/HKJ�P/H�L � èóà �j� P/L áQâ JjB $ LlÞ �jâlâl� ø#æ�J ã R�J[è �
ß ã�á H>éKL �b� J ��í?í?í JQä�à � Þ0R�L � Þ+ø�P/H � Þ>PWH � P ã R/J;èÿà � J ç L �pã R âN�
ï �§ñtøbLlÞEè�J[R á3� LléKLlÞ � P/HKJ�ë�Þ �jâ R�P � PWJjBÔê�HKJ�ÞKJ3æ LlÞKLNP/L �jâ@� Þ�è�ë�Þ �jâ
R�P � PWJ;R �b� J�ë � R�P � àKà â LlJ;èCP � HKJ â L ã ß � ��� P �Cá HKJ á �CP/HKJ �@�jãK� J å
è�J;à0J;Þ�è�J3Þ á J � R � M ã Þ á PWL � Þ � MCJ3Þ�J �W�b� B&D ã é�R/J�� ã J;ÞpP âl� ø�æ�J
áQ� Þ�R/LlèKJ � P/HKJ áQ�b�W� J;R/à � Þ�è�LlÞ ��ì�� ø�û§J îI� Þ�è ì Jjø�üjJ îIá;� R/J;RIæ?LNP/H
P�æ � ð� "J!� �pã P �p� LlÞ � J â J á P �W� Þ0RQB � L ç J;Þ�P/HKJ � J âu� P/L ç J âN�"âl� æ
ß � ß{J;Þ@P ã ß P �W� Þ�R�MOJ � LlÞÿPWHKJ ì Jjø�üjJ î J3ä�à0J � Llß{J3Þ@PIæ�J{J3ä�à0J á P
LNP�P � é0J á3âl� R/J�P � P/HKJ � à�P/L á3�bâ�â Llß{LNP3B
ê�HKJ{à �W� é � éKL â LNP �"� M�P/HKJ ì Jjø�üjJ î�� J �pá PWL � ÞÿLuR � L ç J3Þÿé � PWHKJ

M ãKâlâl�@å è�L'&�J � J3Þ@P/L �bâ�áQ�W� RWR å R/J á PWL � Þ ì�$ �Cí D î��
������
	��������� � ��� ��� ì û�� î���� 	 � � � ���� � ��� �!� �#" ì ð î

æ?HKJ � JELlÞ�è�L á J[R  �ølð � Þ�è û �j� J � R/L � ÞKJ;è"P � PWHKJÍLlÞ á Luè�J;ÞpP � Þ�è
P�æ � J � J á PWJ;èóJ â J á P �/� Þ�R3ø � J[R�àFJ á P/L ç J âN� B Ý JÿP � J � P`P/HKJ à �W�jå
� J á P/L â J � R � à âu� Þ�J*æ �eç J � Þ�è�æ � LNP/JÍPWHKJ`è �bã é â J*L � ÞKLl÷ � PWL � Þ
� ß{à â LNP ã è�J

��� � �
ý��$ � ð

ì û%� î�&('*),+�-.+�/*000 1
�32�4 5 -76 1

�82�4 5 /
9;: 000 ) ��< ì û î

� RÔP/HKJ $��bãK� LlJ � P �S� Þ0R�M �p� ß � M0PWHKJ í��pãKâl� ßEé²LlÞpPWJ �S�bá P/L � Þ>= �� ? � 9 ? � �A@ � 6 � ? � 9 ? � �B@ � 9;:DC ? � é0J3P�æ�J;J3Þ"P/H�JCà �/��� J á P/L â J
� Þ0èCP/H�J�P �j�W� J3P3B ù J � J : � û�LuRPWHKJ�Þ ã�áQâ J ã R á H �b�/� J � Þ�èFE �G � 9 G 	 LuR�P/H�JCß � ß{J3Þ@P ã ß P �S� Þ�R�MOJ � B � Þ"æ � LNP/LlÞ �IH �9RQB ì ð å û î
æ�J ã R�J �?áQ� Þ@PWLNÞ ãKã ßòæ �eç J�Þ �b� ß �jâ Ll÷ � P/L � ÞKJ G � G 	ML �ON ì G 9 G 	 î
æ?HKL á H � L ç J[R�P/HKJ�LNÞ á Luè�J3Þ@PQP ã äSR � ��� C ì û%� î & B ��� R/JQP/P/LlÞ �EUT  "æ�J � J �pá H>P/H�J � à�PWL á;�jâ�â Llß{L�P;B � Þ�P/H�LlR â Llß{LNP � Þ �bãKâu�j�
áQ�p�/� J âu� P/L � Þ�R � M�PWHKJ²P�æ � J � J á P/J[è8J â J á P �W� Þ0R �j� JCP/HKJ�R � ß{JCLNÞ
ì Jbø übJ î�� Þ�è ì�� ø�û§J î?� J �pá P/L � Þ�R?LNM�æ�J �jâ L � Þ"P/H�J ç J á P �b� E�æ?LNP/H
P/H�J�à �bâu�j� Ll÷ � P/L � Þ � ä�LuR � M â L � H@P;B ê�HKJ�ß �j� Þ�L�P ã è�J[R � MCPWHKJ
áQ�p�/� J;R/à � Þ�è�LlÞ �EáQ�W� RWR å R/J á PWL � Þ�R�èKL &�J � é ���Eã Þ�L ç J � R �bâ R á3�bâ LNÞ �
M �bá P �p� B
� Þ áQ� ÞpP �W� R�P
P � P/H�J�à �W�� J á P/L â J å P �b�/� JQPFLNÞ@PWJ �S�bá PWL � Þ
ø3æ?H�L á HCLuR

P � J � P/J[è*HKJ � JILlÞ*PWHKJ�ë � R�P � Þ�è"R�J áQ� Þ�è �p� è�J � R � MhP/HKJIàFJ � P ãK�/å
é � P/L � ÞCPWHKJ �p�/� øjP/H�J�LlÞ@P/J �W�pá PWL � Þ � MKPWHKJ�P�æ � J � J á PWJ;è�J â J á P �W� Þ�R
LuRCP � �bJ;Þ�LlÞ@P �ÿ�pá3áQ�pã Þ@P²M ãKâlâl� B ê ��� é�P � LlÞ P/HKJ�P�æ �bå J â J á P �/� Þ
æ �eç JÛM ã Þ á P/L � Þ ),+�-�+�/ ì ? � " ? � î æ�J>J;ß{à âl�§� P/H�J áQ� Þ ç J �W� J;Þ@PáQâl� R�J å]á3�bã à â LlÞ �}ìtí?í?í�î M �p� ß �bâ LlR/ß ï �§ñtB � Þ é � LlJQMYø�P/HKJÛë�Þ �jâ
R�P � PWJ*æ �eç JEM ã Þ á P/L � Þ}LuRIJQä�à � Þ�è�J[è �§ç J � PWHKJ á H � ÞKÞKJ â M ã Þ áQå
P/L � Þ�RJ �bá H � M�æ?HKL á H²LuR � à �/� è ã�á P � M � P �Wã J á3� Þ@P/LlÞ ãKã ß R�P � P/J
� Þ0è � à � R/L�PWL ç J�J;ÞKJ �W�b� à�R/J ã è � R�P � P/JjBÔê�HKJ âu� P/P/J � LuR � é�P � LlÞKJ[è
é � è�L �j�p� Þ �bâ LN÷;LlÞ � P/HKJIP �j�W� JQP ù�� ß{L â P � ÞKL � Þ{LNÞ`P/H�JIõ �j�pã J �W� J
R�� ã0�j� JÔLNÞ@PWJ �b�S� é â Jhé � R/LuRQBê�H�J�ß ã�â PWLlà â JhLlÞ@P/J �W�pá P/L � Þ#é0J3P�æ�J;J3Þ
P/H�JIP�æ � J � J á PWJ;è"J â J á P �W� Þ�R�LuR�LlÞ áQâlã è�J[è*é � R �bâlç LlÞ � PWHKJCLlÞpPWJ å
�b�S�jâ õ+LlàKàKß � ÞKÞ å D á H9æ?LlÞ � J � J#� ã�� PWL � Þ
B $K�bâlâl� æ?LlÞ � P/HKJÛR ã0ácå
á J[R/R�M ãKâ+� àKà â L á3� PWL � Þ � MhP/HKJ í?í?í M �b� ß �jâ LuR�ß P �>ì Jjø�û§J î J#� ã0�jâ
J3Þ�J �W�b�@å R/H �b� LlÞ �CáQ�W� RWR�R�J á P/L � Þ�R�ï�ð��eñ
æ�J�P � �pJ%õ �b�bã J �/� J#é � R�LuR

J3ä�à � ÞKJ3Þ@P/L �bâ M �jâlâNåt� &²à �j�S� ß{J3P/J � R0P � éFJ�PWHKJ�R � ß{J�M �b���jâlâ�V(W ý
� Þ�è�é � R/LuR%R/Ll÷3J;RQXZY � �� 9 V B{A âlâÔ� àFJ3Þ�à âlã R âl� æ�J[R�P%P/H � J3J
á3âl� R/J;èöR�P � P/J[RÍæ�J � JÛLlÞ áQâlã èKJ;è�LNÞ�P/H�J á3�jâuá3ãKâu� P/L � Þ�RQB ��� J ç L å
�pã R âN� ï �eñtø�æ?LNP/HÛR�ß �bâlâ J ��áQ� ß{à ã P � P/L � Þ �jâF� J[R �pãK�Sá J;R3ø9æ�JIæ�J � J
� J;R�P � L á PWJ;èÛP � X Y � ð � 9 V�� Þ0è>H � è>P �`ç§�j�W� P/H�JEJ3ä�à � ÞKJ3Þ å
PWL �jâ M �bâlâ�å]� &`à �j�S� ß{J3P/J � R�M �b� J �pá H V#W ý�P ���eçp� LuèELlÞ �bá;áQãK�S�bá3�
� R/R ��á L � PWJ;è�æ?LNP/H{LlÞ@P/J � à �bâu� PWL � Þ � MFPWHKJ á3� ß{à â J3ä � ß{à â LNP ã è�J;R3B
D � ß{J{ß{LlÞ �b�Cç§�b� L � PWL � Þ � M�P/HKJ`à � J;R/J3Þ@P � J;R ãKâ PWRIM �W� ß P/H � R/J
à ã é â LuR�HKJ[èÛà � J ç L �bã R âl� LuR%è ã J�P � P/H�J ç J �W� èKL &�J � J3Þ@P á H � L á J[R
� MPWHKJ²õ �b�bã J �/� J%é � R/J;R ã R/J;è`HKJ � JjB
� Þ �bã�� J �b�/â LlJ � à � à0J � ï �eñ@æ�J á3�bâuáQãKâu� PWJ;è � Þ âl� P/HKJÔë � R�P ���b� Þ

� ß{à â LNP ã è�J ì û îã R�LlÞ � P�æ �%�pá3á3ãK�W� P/J �p�/�pã Þ�è²R�P � P/J�æ �eç JÔM ã Þ ácå
PWL � Þ�R ��� ð[þ å P/J � ß ß ãKâ PWL åYáQ� Þ�ë �pãK�W� P/L � Þ ù��b� P � J;J å $K��á � � Þ�è �
û� å P/J � ß ù��@âlâ J �S�b� RQB{ê�HKJ[R�JÍP�æ � æ �eç J�M ã Þ á P/L � Þ�RIà �W� è ã�á J[è
Þ�J �j�Wâl� Luè�J3Þ@PWL á;�jâ�� J;R ãKâ PWRÔLlÞÍPWHKJ#P�æ �C�p�bãK� J[R � M
PWHKJ ���b� Þ � à å
J �W� P �p��å�â J;Þ � PWH � Þ�è ç J âl��á LNP � B � Þ"P/HKJCà � J;R/J3Þ@P?LlÞ ç J;R�P/L �@� P/L � Þ
æ�JIé0J � LlÞ"æ?L�PWH�PWHKJ ��âlãKç LlÞ �b� J �p�/�pã Þ�è"R�P � P/J �
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ê�H�J"Þ � Þ åYáQ�p�/� J âu� PWJ;è à �b� P � M�P/H�J �b�W�bã Þ�è�R�P � PWJ ì ü î LuR�P/HKJ
à �/� è ã�á P � M�PWHKJEP�æ � H � è �/�p� J;ÞKL áC�b� éKLNP �bâ R�LlÞ>P/H�J�ë0J â è : �û�B�ê�H�J á3�b�W� J âu� P/L � Þ�M �pá P �b�la � ìcb " ��d � � î æ?L�PWH b � ì û � î @ �èKJ;R áQ� LNéFJ;R#P/HKJ á J3Þ@P/J ��å]� M å ß � RWR�ß � PWL � Þ � M�PWHKJÍJ â J á P �W� Þ8à � L �
ã ÞKLlß{à0J[è�J;è�é � P/HKJCÞ ã�á3â J ã R3B
õ+J�D9J á H � Þ�è áQ�bå æ �b� �bJ � R�ï�ð[þ@ø�ð��§ñ@R ãK�b� J;R�P/J;è�PWH � PP/HKJ �b� L �bå

LlÞ �bâ���âlãKç LNÞ �j� J �p�/�pã Þ�è�R�P � P/J ïÇð[üeñ áQ�pãKâ è}é0JÛLlß{à �W�§ç J[èÿé �
LlÞ@P �W� è ã�á LNÞ � PWHKJ�R áQ� J3J;ÞKLlÞ �}� MCPWHKJÿLlÞ@P/J ��å J â J á P �W� Þ�LlÞpPWJ �S�báQå
PWL � Þ*é � P/H�J�Þ ã�á3â J ã R3B�ê�H�LlR á3� Þ�éFJILNß{à â J;ß{J3Þ@P/J[èEé �*á H � Þ �bå
LlÞ � P/HKJÍJ!&FJ á P/L ç J�R�P � J3Þ � P/H � M�P/H�J í��pãKâl� ßEé8LlÞpPWJ �S�bá P/L � Þ"P �b � $ ì û � î @ � æ?HKJ � J $nm ðbB � Þ � è�è�LNP/L � Þ
ø�P/H�J"R áQ� J3J;ÞKLlÞ �
� MCP/HKJ�J â J á P �W� Þ å Þ ã�áQâ J ã RELNÞ@PWJ �S�bá PWL � Þ é �Ø� Þ � PWHKJ � J â J á P �W� Þ
á;� Þ�é0J �bá;áQ� ß{ß � è � P/J[èÛé � LNÞ@P �/� è ã�á LlÞ � P/H�JÍR/HKLlJ â è�LlÞ � M �bácå
P �b�EáQ� R/H ìpo d � î 6 áQ� R�H ìqo d � î LlÞ P/HKJ`Þ � Þ åYáQ�p�/� J âu� P/J;è�à �b� P � MPWHKJ �p�/�pã Þ�è�R�P � PWJ>æ?LNP/H o m ðjB ê�HKLuR*R/HKLlJ â è�LlÞ � J &�J á P`LlR
æ�J âlâ �9Þ � æ?Þ � Þ�è á3� ÞØéFJ>LlÞ á3�b� à �p�W� P/J;èöLlÞpP � P/HKJ�R�Llß{à â J;R�P
Þ � Þ åYáQ�p�/� J âu� PWJ;è �b�W�bã Þ�è}R�P � P/J*é � LlÞpP �/� è ã0á LlÞ �8� Þ}J!&FJ á P/L ç J
á H �j�W� J :�9 þ C ð��#æ?H�J � J : LuRhP/H�J á H �j�W� J � M�PWHKJ�Þ ã�áQâ J ã R�ï�ð �[ñ6B
� Þ $ L � BFð�æ�J%R/H � æ P/HKJIè �bã é â J å P �jå R/LNÞ �bâ J�àKH � P � L � ÞKLl÷ � P/L � Þ

á3�/� R/R å R�J á P/L � Þ �S� PWL � M �b�?ù J�M �W� ß¾PWH � J[R�H �bâ èEP � LlÞ@P/J � ß{J;èKL � P/J
J;ÞKJ �W� LlJ[R%æ?H�J � J{L�P�LlRIH�L � H âl� R/J3Þ�R/LNP/L ç J�P � J â J á P �/� Þ á3�b�W� J âu�§å
PWL � Þ�LlÞ�P/HKJ �p�/�pã Þ�è�R�P � P/JbB Ý J?à0J � M �p� ß{J[è á;�jâuáQãKâu� P/L � Þ�R+æ?L�PWH
PWH � J3J*è�L'&�J � J3Þ@P �b�W�bã Þ0è�R�P � P/J{æ �eç JEM ã Þ á P/L � Þ0R �/��âlãKç LNÞ �j� Jbø
õJöD9J á H � Þ�è ù#�9âlâ J �W�p� R3B:D�H �bãKâ èòP/HKJ �b�W�bã Þ�è � Þ0èòë0Þ �jâ
R�P � P/J[R²éFJ`J3ä �pá P;ø�PWHKJ á3�jâuá3ãKâu� P/L � Þ�R�LlÞ}PWHKJ*PWH � J3J �@�jãK� J;R � M
PWHKJ�J â J á P �W� ß �j� ÞKJQPWL á�� à0J �W� P �b� ø#PWHKJ â J;Þ � PWH
ø ç J âl�9á LNP ��� Þ0è
�pá3á J â J �S� PWL � Þ
ø?æ �pãKâ è�é0J Luè�J;ÞpPWL á3�jâ Bsr ã ß{J � L á3�bâ è�L'&�J � J3Þ á J
éFJQP�æ�J3J;Þ}P/H�J*P/H � J;J �p�bãK� J[RCLuR � Þ�LlÞ�è�L á3� P �b�C� M?P/HKJ âu�bá � � M
�pá3á3ãK�W�páQ� LlÞ²PWHKJ?æ �eç J�M ã Þ á P/L � Þ�RQBÔA�R�PWHKJ�ë�Þ �bâ R�P � P/J�LuR�Luè�J3Þ å
PWL á3�jâ LlÞ �jâlâ PWH � J3J á;�jâuáQã�âl� P/L � Þ0RQø �@�jãK� J å è�J3àFJ3Þ0è�J3Þ á J�LlÞ�è�L á3� P/J[R
PWHKJ*LlÞ �pá3áQã��W�páQ�>� M�PWHKJ �p�/�pã Þ�è R�P � PWJjB>ê�HKJ �@�jãK� J áQ� Þ ç J �/å
� J3Þ á JCLuR?æ �p� R�P?M �b� P/HKJ ��âlãKç LNÞ �j� J �b�W�bã Þ�èÛR�P � P/JbBt%Þ âN� P/HKJ
�pá3á J â J �S� PWL � Þ �@�jãK� JjøÔæ?HKL á H P � �bJ;R�ß � R�P � M#LNPSR�R�P � J3Þ � P/H � P
R/ß �jâlâ è�LuR�P � Þ á J[RÔÞKJ �b� PWHKJ�Þ ã�á3â J ã R3ø � L ç J;R �p�@� è � J;R ãKâ PWR3B�ê�HKJ
P�æ ��� P/HKJ ���@�jãK� J;R3øpPWHKJ â J3Þ � P/H � Þ�è ç J âl�9á LNP � øpæ?H�L á H �j� J%R � P å
ã��W� P/J;è � P âl�b�/� J � Þ�è�LNÞ@PWJ � ß{J;è�L � PWJ�è�LuR�P � Þ á J[R � J[R�àFJ á P/L ç J âN� ø
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�j� JÍLlÞ�R�P �W� Þ � è�LuR �j�b� J3J;ß{J3Þ@P�æ?LNP/H�J �pá H � P/HKJ �²� Þ�è�PWHKJ{JQä å
àFJ � LNß{J;Þ@PÍï�ð�"eñtB*ê�HKJ*õ+J*D9J á H �b�W�bã Þ�è�R�P � PWJEé � LlÞ � R�R/L � ÞKLNë å
á3� Þ@P � J[è ã�á P/L � Þ{LlÞÍP/H�J �p�bãK� J ç§�b� L � PWL � Þ
øjà �b� PWL áQãKâu�j�Wâl�C� P�PWHKJ
J3Þ�J �W�b�ÿ� M#LlÞpPWJ � J;R�PCP �>ã R²HKJ � J � M%û ÛJ�� � é �§ç JÍPWH � J;R/H �bâ è�B
ê�HKJ ù#�9âlâ J �W�p� R �p�/�pã Þ�èØR�P � PWJ � LlJ â èKR{J3ä á J âlâ J3Þ@P �b�b� J3J3ß{J;Þ@P
éFJQP�æ�J3J3Þ"PWHKJIP/H � J3J �@�jãK� J;R � Þ�è�P/H�JCJQä�à0J � Llß{J;ÞpP;B
ê � LlÞ ç J;R�P/L �p� P/J�PWHKJ �b�W�bã Þ�è�R�P � P/J�J &�J á PWR�M ãK� P/H�J � ø9æ�J á3�jâNå

áQã�âl� P/JÍPWHKJ � Þ �bãKâu�j� èKLlR�P � Llé ã PWL � Þ � M�PWHKJ{P�æ � J�� ã��bâ J3Þ�J �W�b�
àKH � P � J â J á P �W� Þ0R � � � � � � ð� %J!�ØLlÞ²PWHKJ�M �b� ß � M0P/HKJ�P � Llà âl�
è�L'&�J � J3Þ@P/L �jâFáQ�W� RWR å R/J á PWL � Þ ì ê �Cí D î æ?HKL á H*LuR � é�P � LlÞKJ[èÍM �/� ß
$ �Ií D ì ð î LlÞÛP/HKJ � à�PWL á;�jâ+â Llß{LNP $ T  �B%ê�HKLuR#ê �Cí D8LuR�PWHKJ
áQ�pã Þ@P/J � à �b� P � MhP/HKJ $ �Cí D � J;à �p� PWJ;è*LlÞ`P/HKJCJ3ä�à0J � Llß{J3Þ@PSR � M
õ � HKß � ß åY� J3ÞKÞ � ÞKL9JQP �jâ B0ï "eñ6B � Þ $ L � B@ûCæ�J#R/H � æ P/HKJ%ê �Ií D
M �b��� ëKä�J;è � Þ �pâ J � M � ÞKJ � M�PWHKJ#àKH � P � J â J á P �W� Þ0Rhæ?H�J � J � R�PWHKJ
R/J áQ� Þ�èEJ â J á P �W� ÞELuR�è�JQPWJ á P/J;è � ÞEP/HKJ?M ã�âNâF� Þ �pãKâu�j���S� Þ � JjB Ý J
á H �9� R/J�� � � �, ��`æ?HKJ � J`P/HKJ8ê �Cí DöLuR âu�j�W� J[R�P�LlÞ�ß �j� Þ�L å
P ã è�JjB{A�R�LlÞ>PWHKJ á3� R/J � M�PWHKJEP � P �jâ � ����áQ�W� RWR å R�J á PWL � Þ
ø�PWHKJ
��âlãKç LlÞ �b� J �p�/�pã Þ�èER�P � P/J � L ç J;RP/H�J?æ �p� R�P � J[R ãKâ PSRQøjJ[R�àFJ á L �bâlâN�
LlÞCP/H�J â J3Þ � P/HCM �p� ßÛB � �jãK� J�LlÞ çe�b� L � Þ á J � Þ0è �j�p� J;J3ß{J3Þ@P+æ?LNP/H
JQä�àFJ � Llß{J3Þ@P�LuR?ß ã�á H"é0J3P�PWJ � æ?LNPWH`PWHKJ�õJ�D9J á H � Þ�è ù#�9âlâ J ��å
�b� R �b�W�bã Þ�è"R�P � PWJ;R3B
í�� ß{à â JQPWJ M � L âlãK� J � MôP/H�J â J3Þ � P/H �@�jãK� J æ?LNP/H PWHKJ
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��âlãKç LNÞ �j� J �p�/�pã Þ�è�R�P � P/JÛLlÞ � ��� H � RÍR/J ç J � J�Llß{à â L á3� PWL � Þ�R
M �p�>ì Jbø übJ îÍá3�bâuáQãKâu� PWL � Þ�RCæ?H�L á H �j� J �jâ R � àFJ � M �b� ß{J;è�LlÞ�P/HKJ
â J;Þ � PWH �p�bãK� J � M%P/HKJ ���p� Þ � àFJ �S� P �p�"ì û î BØú#J;R ãKâ PWR � M%P/HKJ
í?í?í á3�bâuáQãKâu� PWL � Þ�R � MIP/HKJ ì Jjø�üjJ î $ �Ií D LuR{R/H � æ?Þ � Þ P/HKJ
P � à �W� æ � M²à � Þ�J â R{LlÞ $ L � B�ü�B A%R�LlÞ $ L � RQB%ð � Þ�è û9ø#æ�J
R/H � æ á3�bâlá3ãKâu� PWL � Þ�R0æ?L�PWHIP/H � J3J �b�W�bã Þ�èIR�P � P/J�æ �eç J�M ã Þ á P/L � Þ�R �
��âlãKç LNÞ �j� Jbø[õJ�D9J á H � Þ�è ù��9âNâ J �W�p� R3B � Þ � è�è�LNP/L � Þ
ø[P/H�J á;�jâuáQãKå
âu� P/L � Þ�R+æ�J � J�àFJ � M �b� ß{J;è ã P/L â LuR�LlÞ � P/HKJ�ë � R�P � Þ0è²R�J áQ� Þ�è ���b� Þ
� àKà �W� ä�LNß � P/L � Þ0R"ï�ð3ýjñ � Þ�èØM �pã Þ�èóP � é0J�LlÞ�è�LuR�PWLlÞ �bã LuR/H � é â J
ì R�Llß{L âu�j��á3� Þ á3âlã R�L � Þ*æ � R � J �bá HKJ[è�LlÞÛú?JQMYB�ï ûKðcñ î B Ý J á H �9� R/J
PWHKJCëKä�J[è`J � J á P/J;è>J â J á P �W� Þ � Þ �bâ J[R � P?P/H�J ç§�jâlã J;R#æ?HKJ � JIP/HKJ
M �pãK�/å é � è � � � J;J3Þ 0 R�M ã Þ á P/L � Þ á3�bâlá3ãKâu� PWL � Þ�R � M � J �S� ��è �j� ï�ð� eñ
�b� J �eç§� L âu� é â JjB�ú?J;R ãKâ PWR � M�PWHKLuR á3�jâuá3ãKâu� P/L � Þ �bâN� Þ � æ?LNP/HÿP/HKJ
ü í�å ��âlãKç LNÞ �j� J á3�bâuáQãKâu� PWL � Þ � M ( � ÞKJ[R � Þ�è * � è�LuR � Þ}ïÇðpðcñ �j� J
R/H � æ?Þ � Þ`P/HKJCé � P/P � ß à � ÞKJ â R3B
� Þ`P/HKJ%P � à`à � ÞKJ â øKR á3�jâ LlÞ � M �pá P �p� R � M�û9B�û � Þ�è>ðbB ��H �eç J#P �

éFJ � àKà â LlJ;è�P � PWHKJ í?í?íôá3�jâuá3ãKâu� P/L � Þ�R�æ?L�PWH�PWHKJ ù��9âNâ J �W�p� R
� Þ�è�õ+J�D�J á H �b�W�bã Þ�è�R�P � P/J[RQø � J;R/à0J á PWL ç J âl� ø�P � ß � P á H P/HKJ
J3ä�à0J � Llß{J3Þ@P;B�ê�HKJIR�H � àFJ � M+P/HKJ $ �Cí D á;�jâuáQãKâu� P/J;èEæ?LNP/H�P/HKJ
��âlãKç LNÞ �j� J �b�W�bã Þ�èÛR�P � P/J�LlR ç J �W� è�L'&�J � J3Þ@P#M �W� ß P/HKJ�JQä�à0J ��å
Llß{J;ÞpP � Þ�è PWHKJ � P/HKJ � P�æ �ÿá3�bâuáQãKâu� PWL � Þ�R3BÛA R á;�jâ LlÞ � M �bá P �b�
� M�R/LNäÿæ � R � àKà â LlJ;è>P � PWHKLuR á;�jâuáQã�âl� P/L � ÞÛP � à ã P²LNP � àKà �/� ä�L å
ß � P/J âN��� ÞIP/H�J�R � ß{J�R á3�jâ J � R+P/HKJ�JQä�àFJ � LNß{J;Þ@P3B(t%ÞIP/H�J � PWHKJ �



H � Þ�è�øjLlÞ²PWHKJ�é � P/P � ß à � ÞKJ â ø[PWHKJ�P�æ � ü í�å é � R/J;è á3�jâuá3ãKâu� P/L � Þ�R
� M � J �S� ��è �b� ïÇð# eñ � Þ�è ( � ÞKJ[R � Þ�è * � è�LuR � Þ�ïÇðpðcñ �b�b� J3JÍé0J å
P�æ�J3J3Þ�P/H�J3ß*R/J âlç J[R � Þ�è�æ?LNPWH�PWHKJ � é�R �bâlã PWJ�ß{J � R ãK� J3ß{J3Þ@PSR � M
õ � HKß � ß åY� J3ÞKÞ � ÞKL
J3P �bâ BÔï "eñÔæ?L�PWH �bã P � Þ �8� è�è�LNP/L � Þ �bâ R á3�jâNå
LlÞ � B ù�� æ�J ç J � ø+æ�J{ß ã R�P � J á3�bâlâ PWH � P�R/Llß{à âl�8á H � Þ � LlÞ � PWHKJ
á H �b�/� J � M�P/HKJ�à �/��� J á P/L â J%æ?L âlâ è�J;R�P �W�§� PWHKJ �p�@� è �b�b� J3J3ß{J;Þ@P
éFJQP�æ�J3J3Þ"PWHKJIP�æ � ü í�å é � R�J[è á;�jâuáQãKâu� P/L � Þ�R3B
ê�H ã RQøKæ�JIJ3Þ á3�bã Þ@P/J � P/HKJCJ3ä9P �S�j�b� è�LlÞ �b�/� R�LNP ã�� PWL � Þ*æ?HKJ � J

æ�J�H �eç J á3� Þ�ë0èKJ3Þ á J�LlÞ �pãK�%� J;R ãKâ PWR%J ç J3ÞÿP/H �pãK� H8PWHKJ � è�LuR å
�j�p� J;Jöæ?LNP/H JQä�àFJ � LNß{J;Þ@P � Þ�è P�æ � � PWHKJ � P/H�J �b� LlJ;R3ø �bâNâE� M
æ?HKL á H �j�p� J;J²æ?LNP/H>J �bá H � P/HKJ � B Ý JEè � Þ � P �j�p� J;J²æ?LNP/H8PWHKJ
Llß{à â L á LNP á3� Þ á3âNã R�L � Þ � M � J �S� ��è �b� ï�ð� §ñ�P/H � P²PWHKJ*ë � R�P ���p� Þ
� à�à �/� ä�Llß � PWL � ÞöLuR�LNÞ0R ã��*á LNJ;Þ@P*M �b� P/HKJ�à �W� é â J3ß � P"H � Þ0è�B
Ý HKL â J ( � ÞKJ[R � Þ�è�* � èKLlR � Þ�ïÇðpðcñ �jâ R �`�j�W�bã J²P/H�LlR3ø+PWHKJ �>ã R�J
P/H�J ��âlãKç LlÞ �b� J �b�W�bã Þ�èIR�P � P/J�æ?HKL á HIæ�J�H �eç J�R/H � æ?ÞCHKJ � JÔÞ � P
P � æ �b� �?M �p� �������b��ì Jbø übJ î æ?H�J3Þ áQ� ß�éKLlÞKJ[è#æ?LNP/H�PWHKJ í?í?í ë å
Þ �bâ R�P � P/JbB ù#� æ�J ç J � ø§æ?HKJ3Þ�P/HKLuR �b�W�bã Þ�è�R�P � P/J�æ � RhLNß{à �/�§ç J;è
P ��� LNJ â èEP/HKJIõ+JID9J á H�R�P � P/Jbø9æ?H�L á H*R�P/L âlâ R � PWLuR�ë�J[RÔPWHKJ�G � P � 0 R
áQã R�à á3� Þ�è�LNPWL � Þ�R3øjP/HKJ � J[R ã�â PSR � LlJ â è�J;è �b�9� è �j�p� J;J3ß{J;ÞpPÔæ?LNP/H
P/H�J �p� L � LlÞ �bâlâN�Ûã R/J;è ù#�9âlâ J �S�b� R �p�/�pã Þ�è�R�P � P/JbB Ý JÛè � Þ � P
�bá;á J;à�P%PWH � P�P/H�JEü í ë�Þ �jâ R�P � P/J á3� Þÿæ �p� �ÛéFJQP�PWJ � P/H � Þ>PWHKJ

í?í?í ë�Þ �jâ R�P � P/J*M �b� P/HKJ �@LlÞKJ;ß � PWL á R áQ� Þ0R�Luè�J � J[èÿL �W� J[R�àFJ áQå
PWL ç J � MCPWHKJÿLlÞKLNPWL �bâ R�P � PWJjB $ LlÞ �jâlâl� ø�æ�J>H �eç J á H�J á �bJ[è P/HKJ
� é�R �bâlã P/J � J âu� PWL � Þ�R�é0J3P�æ�J;J3Þ"P/HKJ ì
� ø�ûjJ î�� Þ�è ì Jjø�üjJ î�á;�jâuáQã�âl�jå
PWL � Þ�R � Þ�è>ë�Þ�è8PWHKJ3ß á3� Þ�R/LuR�PWJ3Þ@P3B í�� Þ0R�J#� ã J3Þ@P âl� ø�æ�J�R�P � Þ0è
é � P/HKJ �p� L � LlÞ �bâ0� àKà �W�p�bá H�P � PWHKJ²à �W� é â J;ß(ï �jñ6B $�ã Þ�è � ß{J3Þ å
P �jâlâl� ø+æ�J �j�W�bã J�P/H � PCP/HKJ{à�H � R/L á R � M�P/HKJ ì Jjø�üjJ î à �/��á J;RWR � M
PWHKJÍP � à0J á3� Þ�R/Luè�J � J;èÿHKJ � JÍLuR áQâl� R/J âl�Û� J âu� P/J[è8P � P/HKJ á3�b�W� J å
R/à � Þ�è�LlÞ ��ì
� ø�ûjJ î à �/��á J;RWRQB Ý J �j� J�H � àFJQM ãKâ P/H � PIP/HKLuR%æ �p� �
æ?L âlâ R�PWLlß ãKâu� P/J�M ãK� PWHKJ � JQä�à0J � Llß{J;ÞpP �jâ9� Þ�èEPWHKJ �p� J3P/L á3�bâ R�P ã è �
� MPWHKJ²R ã é � J á P3B

�������
	�������������������

ê�HKJ �jã P/H �p� REéFJ3ÞKJ3ëKP/J[èöM �W� ß ã R�J3M ãKâ JQä á H � Þ � J � M�Luè�J � R
æ?LNPWHØD9P/J ç J�( � ÞKJ[RQø �%� Þ�* � è�LuR � Þ � Þ�è í�âu�jã è�J ���jâCí�� à å
àFJ âlâl� B�ê�HKJÛA ã R�P �W�bâ L � Þ �Ô�j� P/ÞKJ � R/HKLlà�M �b� A�è ç§� Þ á J[è í�� ß å
à ã P/LlÞ � LlR �bá �9Þ � æ â J[è � J[è�M �p� à �/�§ç Luè�LlÞ �C�bá;á J[R/R�P � P/HKJ í�� ß å
à � �*A â à�H � D9J �/ç J � D í r � PWL � Þ �bâ $0�bá L â LNP � B

·  /Ã � ¹�´h���S°��3¯9�}¼�¹ ¨ ¹�Üj���S���¬Q»jµÇ�W«S¢ ¸+© °p«S¹�º��S»�¹�¼�����¢?Ê;Â[Âe¡
�] SÂ[Â[£e¦�¹

· £cÃ�±+¹K´�¹�ÌÍ�;�p«Y�S¯��3¯9�ÍÖI¹ ¨ �3®@����Y�W��Òb¢ ¸+© °b«S¹�º��W»K¹9¼ó½9Ù�¢0£QÀ§£;Â
�] SÂ[Â[¡e¦�¹

· ¥QÃ��%¹ ¸ ¹p���WÐ��;¯@Ò[�;¯�¢9Ë@¹ ¸© °b«S¹@´�× �0¢@±0ÀeÊ[ÏE�] cÂ;ÂeÏe¦�¹
· À3Ã ��¹"!��;�µ��Í¢;��¹jÕ�»e�#���;¯p¬Q»bµ��[¢§�;¯9��¼�¹eÕh��¬QÐ��[¢ ¸+© °p«S¹;º��S»�¹e±��W�Y�c¹

$ ¿�¢�£3Âe¡§ ²�] cÂ[Â[Ïe¦�¹
· ¡cÃ�º#¹�Ú ¹&%(' )��Sµ��u¢ ¸ ¹?Ë@¹�Ì`¹?»;�;¯ó�b�W�8´h®p��Ò;�c¢���¹?� �WµÇ� �S�SÈ�¢
¸ ¹K´h¬QÐ��[¢0ÜK¹KÕ © Ð�µ���¬3�c¢F�3¯9�ÍË@¹�¼�¹�ÜjÇ�W»bµ�¯�¢ ¸© °b«S¹�º��S»�¹�±��W�Y�c¹
É��0¢0 SÊ[¥;¤Í�] cÂ[Â;Á§¦�¹

· ÊQÃ�¼#¹�ÜK¹Ö © �Sµ�ÓN�W��«��;¯9� � ¹�´h���S°§¢ ¸+© °b«S¹º��S»�¹�±��W�Y�c¹�É�Î9¢�Àe¡;Á[Á
�] SÂ[Â;Á§¦�¹

· ÏcÃ�Ì`¹ÿ¼�� © ��W�c¢ ��¹ÿÌE�W��Ò;�Su¢ò±¹ÿÜjÅ@µ��S����W��Ò[�/�c¢Øº�¹Û���¬;��¯p�W�c¢
!%¹9¼(�S®@�²�j¢p�;¯9� �%¹9Üb� © �CµÇ�b�Y³6´ �¬;�/Èjµ�¯@Òb¢pËp¹ ¸+© °b«S¹@´�×��F¢9Â[Êe¡
�Ä£3¤[¤j 3¦�¹

· ÁQÃ�¼#¹jÜ�¹eÖ © �Wµ�ÓN�W��«S¢ � ¹e´h���S°§¢b¼�¹[��®@Ò;®@�W�c¢e¼�¹j±0� © �²�3�I³6´��S¯@¯@�;¯pµO¢
�3¯9� � ¹ ¨ �;¬;®@µ�u¢9Ë@¹ ¸© °b«S¹@´�×9Ù�¢9¡;¤;ÀeÏE�] cÂ;Â[Â§¦�¹

· ÂQÃ�¼#¹�±0� © �²�;�I³6´��S¯p¯9�;¯pµu¢ � ¹ ¨ �;¬;®@µ�u¢?¼�¹h��®pÒ[®@�/�c¢�Ì`¹�±0�S�S�;«S¢
±+¹�¼�»;�;Ç�pµu¢²�3¯9�óË@¹�´��W���3Èb�@�3�c¢ ¸+© °p«S¹#º��S»�¹#¼ ½9¿�¢�¥[¡3ÀeÁ
�] SÂ[Â;Â§¦�¹

·  c¤QÃ�Ëp¹9´��/���;Èb�@�Q�c¢ ¸+© °b«S¹bº��S»�¹@±��W�Y�c¹9É9½�¢pÀe¤[¥;Ê{�Ä£;¤[¤;¤§¦�¹
·  [ /Ã�Ü�¹eËe¬;¯@�S«��;¯9�C��¹ �%¹jÌÍ�;�pµ�«Y¬[¯�¢ ¸© °b«S¹§º��S»�¹§±0�/�Y�c¹b¿�ÎÍ�Ä£3¤[¤;¥§¦�¹
·  Q£cÃ ¨ ¹pÖ#�3��¬b¢�Õ�¬;�C��®p¯0¹ ¸ ®p���#¼�ÅpÅ@u¹@ÌÍ�3� © ¹0Î*��¢F Q¡§ ²�] cÂ[¡[Ïe¦�¹
·  c¥QÃ ¸ ¹ ¸ Ç®p»jµÇ¯@�;Ò;�[¢�¼�¯@¯0¹ ¸+© °p«S¹0�+)%¹ !%¹�¦�½K¢0 WÀ§¡E�] cÂ[¡;¤e¦�¹
·  SÀ3Ã�¼#¹@ÜK¹pÖ © �Sµ�Ól�/��«S¢ ¸+© °p«S¹pº��S»�¹@¼öÅ0¹p«Y®@�p�Cµ��Y���S���Ä£3¤[¤;À§¦�¹
·  Q¡cÃ�¼#¹KÌE¬;®@�C�S¯pµO¢�%%¹9��®p�µÇ�W®0¢K�3¯9�*Õ�¹K±+¹�Üb�S� © ¢@Ë@¹ ¸+© °p«S¹9´ Ù@×�¢

±FÏ;¥;ÂE�] cÂ;Â[¤§¦�¹
·  cÊQÃ�±+¹���¹�¼�¹�Üjµ��S�@���S��S«S¢���¹ ¸ ¹?ÌÍ�3��« © �3�O¢��3¯9�óÕ�¹#±+¹�Üb�W� © ¢

Ëp¹ ¸+© °p«S¹@´�Ù,��¢@±F¥[£j ²�] SÂ[Â[¥e¦�¹
·  QÏcÃ ��¹�¼#¹K´��W� © ���3¯9�.-Ô¹�-�¹�Üb�;�Å��W���W�c¢0/ rpX;m9slrj� �IU�\/^jX[m@ku\SV%aYf

a;m�U21ÄX[m9��s�3ha41tUSd�UY\cslZ]a;mÛXesua[�%V � ¸ Ç�W¯b®p�Í¢*)��WÐ5!h¬;��È�¢K cÂ[Ï[Ïe¦�¹
·  cÁQÃ � ¹p´h���S°§¢ ¸+© °p«S¹pº��S»�¹@±��W�Y�c¹9É9¿�¢9£[Ï;¥[£;¤j ��Ä£3¤[¤[£e¦�¹
·  cÂQÃ�º#¹§���¬3��¯@�W�c¢ ¨ ¹+�¬[Ò;�c¢ ��¹pÌE�W��Ò[�WO¢��%¹eÖ © �S�C�µ�� © �[¢pÜK¹jÖ����c»jµ�«S¢

�3¯9�EÕ�¹9±+¹�Õ�¬§��Èe�[¢ ¸© °b«S¹bº��S»�¹p±0�/�Y�c¹ $ �K¢K£;Ê[¡3À{�] SÂ[Â[Êe¦�¹
· £;¤QÃ ��¹�´h���;®p¯@µ�¯@Òb¢�º�¹#���¬3��¯@�W�c¢EÕ�¹%±¹�Õ�¬§��Èe�[¢EÌ`¹!�%¹ ¸ ��µ�¬;�c¢

´�¹§Ö����;«Y«Yµ�Òp¢p¼#¹bÜK¹§Ö © �Sµ�Ól�W��«S¢ � ¹j´h���S°§¢j¼#¹j´h���;®p¯@µ�¯@Ò3³Ä���S�CµÇ�;¯�¢
ÖI¹@Õ��Q��¯@�S«S¢�ÜK¹p�����S®@µ�u¢p�W���;u¹�¢9Ë@¹ ¸© °b«S¹@´}×�Î9¢�¡j SÀ[ÂÍ�] cÂ;Â[Á§¦�¹

· £§ WÃ�Ë@¹Fº��3«Y� © ¢ �%¹0º#¹�Ë@¹0Ú8�;����W��«S¢ ¸ ¹
ÌÍ�3��� © �3��3¯§�c¢hÕ�¹FÚ © �SÇ�;¯0¢
�3¯9�²��¹ �%¹bÌÍ�;�pµ�«Y¬[¯�¢@µ�¯ g�^jaesua[m@kl\/n76Ôd�UY\cslZ]a[mpku\/n�X[m9�%q�sua;��ku\
y+aedNd klV�kua[m@V58:9;9=<><?<;y0g@6�q�yBA ¢%�c�pµ����c�ò�§°óË@¹C´�®b��Òe�b¬;�YÓl�/�c¢
Ë@¹[Õ�¬ © �S¯�¢jÜK¹Q���3� �[¢[�;¯@��Õ�¹�h�;¯p���uº�µÇ¯§��¬;¯ ¸ ���S«Y«S¢ ¸ ��µ�¯@�W�W��¬[¯�¢
C Üp¼�¢@£3¤[¤e£[¦�¢�Å@Å�¹bÀ[ÀeÁ�D§Àe¡;Âb¹



8

6

4

2

0
        

FD
C

S 
(1

0-3
 a

.u
.)

 

θ1=97CCC
Hylleraas

Le Sech
Pluvinage

Exp.

 

        

   

 

θ1=139
 

        

   

 

θ1=263
 

        

   

 

θ1=291
 

        

   

 

θ1=319

6

4

2

0
0 90 180 270

FD
C

S 
(1

0-3
 a

.u
.)

 

θ1=973C
Pluvinage

4B
Exp.

 

0 90 180 270
   

 

θ1=139
 

0 90 180 270

   

θ2 (deg)

θ1=263
 

0 90 180 270

   

 

θ1=291
 

0 90 180 270

   

 

θ1=319

����� ¹§¥b� � ®p��°I�pµ�ÑK�W���S¯§��µÇ�;@�W��¬[«Y«h«Y�S�W��µ�¬[¯�� � �#ÕÔÜ9¦�µ�¯I� © ��«Y�c�Q�Y���W�Y³
µ�¯@Ò%Å@Ç�;¯p��Ól¬3�#�u�[¢ ¥;�3¦h¬;¯ �����Q� ���(#�¡ * Ê�Èe�&�%¢+���$#%� � #  c¤��&�
�;¯@����#}¤+* £QÀ��j¹ ®�¹
Ól¬3��«Y�S��S�W���S�CªpÆb�c�I� �Y�W�W���c�C�S��S�W�Y��¬;¯��3¯@Ò;Ç�W«�� �c¹
¨�© �?ÕÔÕÔÕ}�S�;��S®@Ç�Q��µÇ¬;¯@«ÔÐ�µ�� © �bµ�ÑK�/���S¯§�ÔÒ;��¬;®@¯9�²«]���3����ÐÔ�c»e��ÓN®@¯@�/³
��µ�¬[¯p«²�3���Í« © ¬QÐ�¯�¬[¯ÿ� © ����¬;Åÿ��¬cÐ ¬3Ó?Å9�3¯@�S�«S¹ ¨�© � ¸ �®@»jµ�¯9�;Ò;�[¢
±0�ÿÜj�S� © �;¯@� ��°p���W���;�;«�Ò;��¬[®p¯9� «]���Q���Û���S«Y®@���«��3���8« © ¬cÐ�¯��§°
� © �I�p¬;�Y���S��¢0�@�3« © �c�`�;¯9��«Y¬[�µÇ�"�µ�¯@�S«#�3¯9�`�%®@���µ�Å@�µ��c�*�j°{Ól�;�W��¬3��«
¬;Ó?Êb¢� ;¹ ÁÛ�;¯@� £j¹ £§¢����S«YÅ��S�W��µ�»e�W�°§¢h��¬"�²�Q��� © � © ���WÆbÅ��W��µ��C�S¯§�I¬;Ó
±F� © �²�3�I³t´h�S¯@¯@�;¯@µÔ�/�E�3u¹ · Â;ÃO¹ %�¯�� © �{��¬;�Y��¬[� ��¬cÐ ¬;Ó#Å@�;¯p�S�«
Ð��#« © ¬QÐ�� © � ¸ �®@»jµ�¯9�;Ò;�W³6¥eÕ��S�;��S®@Ç�Q��µÇ¬;¯*¬;ÓËe¬[¯p�S«��3¯9�{ÌÍ�;�pµ�«Y¬[¯
·  [ SÃÔ�;¯9�"� © �CÓl¬[®b�Y³Ä��¬j�b° �uÀ[´�¦ � ���W�S¯�' «%ÓN®@¯p�W��µ�¬[¯>�c�;��S®pÇ�3��µ�¬[¯>¬;Ó
´��W���3Èb�@�3� ·  c¤3ÃÄ¹


