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ÎvV!X�_!XEY�X�Ï�d�Ð!Ñ�X�^[aJdRÒPÐ(deÓ2X�Q9Ò�Ô!Ï�X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�ÕMÖ�X�^!X�QcObacd�QWT�Ó,×�acV*Ò�QWX�ØxÔ!X�^!ÕESÙacÔ!^!×�^!Ö�×�^*Ñ�×�Ï{Ú
Ï�×�Ñ�XEacX�Q�Û!TWÔ!ÜUÚ�Ñ�×�Ï�Ï�×�Ñ�XEacX�QPOR^!_�acX�QcORV!X�Q9acÝuQcOR^!Ö�X�T�Ô!TW×�^!ÖqÏ�deÓPÚ�QWX�ÏlObac×�YU×�T9ac×�Õ�OR^!_B^!d�^UÚ�QWX�ÏlObac×�YU×�T9ac×�Õ�X�Ï�X�ÕÚ
acQWd�^�Ü(X~ORÑ�T,×�T,ØxÔ!×�acX�Ð(X�QWTWÐ(X�ÕEac×�Y�XuÒ�d�Q,^xÔ!Ñ�X�QWd�Ô!T�ORÐ!Ð!Ï�×�Õ~Obac×�d�^!T�I�Þ�^BTWÔ!ÕzVB_!XEYU×�Õ�X�T�ORT,ÎPß$Î�Û�N�ß$Î
OR^!_
d�QWdRacQWd�^!TPÖ�X�^!X�QcObac×�d�^
dRÒ3QcOR_!×lObac×�d�^�Ó,×�acV�O�ÓPO~Y�X�Ï�X�^!ÖRacVáà�QWX�ØxÔ!×�QWX�T�ORÐ!Ð!Ï�×�Õ~Obac×�d�^qdRÒ3_!×�â�QcORÕEac×�d�^
T9acQWÔ!ÕEacÔ!QWX�TJÓ,×�acVãÐ(X�QW×�dU_åäæà+ç�è(é~I]ê�^!Ï�S*X�Ï�X�ÕEacQWd�^!TJÐ+ORTWTW×�^!Ö]^!X~ORQuacV!XGTWÏ�deÓ,×�^!ÖBT9acQWÔ!ÕEacÔ!QWX
Oba�acV!X
_!×�T9azOR^!Õ�X

ë�ì�ëEíPî à+ç�è¡ï!ð�ñRò3ó ð�ô�ó
×�^[acX�QcORÕEa�Ó,×�acV�X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�ÕMÓPO~Y�X@XEâ�X�ÕEac×�Y�X�Ï�S�IBÞ�^$ð�ô�ó�ç îöõ ïR÷�Û3èø×�TuacV!XGù�d�QWX�^[acÝqÒoORÕEacd�QudRÒ
X�Ï�X�ÕEacQWd�^¡I5ú+QWd�Ñöð�ô�ó ×�a�Ò�d�Ï�Ï�deÓ,T�ÛRacV+Oba�Ö�X�^!X�QcObac×�d�^ÀdRÒ(TWV!d�Q9a9ÚsÓPO~Y�X�QcOR_!×lObac×�d�^�Ò�d�Q5^!d�^UÚ�QWX�ÏlObac×�YU×�T9ac×�Õ2OR^!_
Ï�deÓPÚ�QWX�ÏlObac×�YU×�T9ac×�ÕJX�Ï�X�ÕEacQWd�^!TuQWX�ØxÔ!×�QWX�TJORÐ!Ð!Ï�×�Õ~Obac×�d�^ÙdRÒPXûUacQWX�Ñ�X�Ï�S]acV!×�^ãOR^!_�_!X�^!TWXGX�Ï�X�ÕEacQWd�^�Ü(X~ORÑ�T�I
K�SUQWdRacQWd�^!T@OR^!_8Ô!^!_!Ô!ÏlObacd�QqT9SUT9acX�Ñ�T�Û�×�^¯Ó,V!×�ÕzV�OR^üX�Ï�X�ÕEacQWd�^8Ü(X~ORÑý×�^[acX�QcORÕEacTqÓ,×�acV8OR^8X�Ï�X�ÕEacQWdbÚ
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ÑqORÖ�^!XEac×�ÕMÓPO~Y�Xq×�^ÙacV!XÀÓ,V!d�Ï�XqORQWX~O�dUÕ�Õ�Ô!Ð!×�X�_�Ü[SÙÑqORÖ�^!XEac×�Õ��+X�Ï�_¡Û3V+ORTu^!dBTWÔ!ÕzVã_!QcO~Ó,Ü+ORÕzZ¹IBK�S[Ú
QWdRacQWd�^!TÀOR^!_øÕESUÕ�Ï�dRacQWd�^åQWX�TWd�^+OR^!Õ�X@ÒoORÕ�×�Ï�×�ac×�X�T�ORQWX@Ô!TWX�_¯ORTJQcOR_!×lObac×�d�^ãTWd�Ô!QWÕ�X�TÀ×�^åÑ�×�Ï�Ï�×�Ñ�XEacX�Q�OR^!_
TWÔ!ÜUÚ�Ñ�×�Ï�Ï�×�Ñ�XEacX�Q�QcOR^!Ö�XRÛ�Ü!Ô�aMacV!X�×�QJd�Ð(X�QcObac×�d�^ãQWX�ØxÔ!×�QWX�TMÑqORÖ�^!XEac×�Õ��+X�Ï�_ådRÒ�ORÜ(d�Ô�aMTWXEY�X�QcORÏPacX�^!TÀdRÒ
Zx×�Ï�dxK�ORÔ!TWT�ð��>ä��	�
�� è¡óI��Ð!Ð!Ï�SU×�^!Ö
Ô!^!_!Ô!ÏlObacd�Q�T9SUT9acX�Ñ�TuÒ�d�Q�Ö�X�^!X�QcObac×�d�^*dRÒPTWV!d�Q9a9ÚsÓPO~Y�XqQcOR_!×lObac×�d�^
Ö�×�Y�X�T3QW×�TWX�O,Ð!QWd�Ü!Ï�X�Ñ�dRÒ!ÑqOR^xÔ�ÒoORÕEacÔ!QWX�dRÒ!Ô!^!_!Ô!ÏlObacd�QWT¡Ó,×�acVuTWÑqORÏ�Ï�Ð(X�QW×�dU_¡I3ú+d�Q�Xû!ORÑ�Ð!Ï�XRÛbÖ�X�^!X�QcObac×�d�^
dRÒ QcOR_!×lObac×�d�^qÓ,×�acVGacV!X�ÓPO~Y�X�Ï�X�^!ÖRacV*ô�Ñ�ÑöObavacV!X�Ü(X~ORÑöX�^!X�QWÖRS�� î������ `�XEH�Ú�ô���XEH�QWX�ØxÔ!×�QWX�T
acdáÔ!TWXGÔ!^!_!Ô!ÏlObacd�QuÓ,×�acVãÐ(X�QW×�dU_üôGÕ�Ñ�IBÎvV!×�TJ×�T�XûUacQWX�Ñ�X�Ï�S�Õ�d�Ñ�Ð!Ï�×�Õ~ObacX�_*Ð!QWd�Ü!Ï�X�Ñ�I���Ô!ÕzVøÑ�d�QWX
QW×�Ö�×�_qQWX�ØxÔ!×�QWX�Ñ�X�^[acT,ORQW×�TWX�×�^qacX�QcORV!X�Q9acÝ�QcOR^!Ö�XRI��UdMXEY�X�^
Ò�d�QPÖ�X�^!X�QcObac×�d�^G×�^GÏ�d�^!ÖRÓPO~Y�X�Ü(d�Ô!^!_+ORQ9SGdRÒ
acX�QcORV!X�Q9acÝ�QcOR^!Ö�X,acV!X�Ô!^!_!Ô!ÏlObacd�Q5Ð(X�QW×�dU_�TWV!d�Ô!Ï�_�Ü(X�ä���Ñ�Ñ ð�Ò�d�Q�� î������ `�XEH�óI���deÓPOR_+O~SUT2TWÔ!ÕzV
QWX�ØxÔ!×�QWX�Ñ�X�^[avÏ�dUd�ZxT2ØxÔ!×�acX�ÒoOR^[azORT9ac×�ÕRI�ú+d�Q2QcOR_!×lObac×�d�^�×�^GÑ�×�Ï�Ï�×�Ñ�XEacX�Q5OR^!_GTWÔ!ÜUÚ�Ñ�×�Ï�Ï�×�Ñ�XEacX�Q5QcOR^!Ö�X�×�aP×�T
Ð(d�TWTW×�Ü!Ï�XvacduÔ!TWX�Ñ�X�ÕzV+OR^!×�TWÑ dRÒ��2d�Ñ�Ð�acd�^�TWÕ~ObaWacX�QW×�^!ÖudRÒ�OR^qX�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�ÕPÓPO~Y�X�Ü[SqOR^�X�Ï�X�ÕEacQWd�^
Ü(X~ORÑ�I� �TWÔ+ORÏ�Ï�S]×�a�×�T�Õ�d�^!TW×�_!X�QWX�_¡Û3acV+ObauÐ!Ô!Ñ�Ð!×�^!Ö@ÓPO~Y�XGX�Ñ�X�QWÖ�X�T�Ò�QWd�Ñ d�Ô�acTW×�_!XRIGN2Ô�a~Û3QcOR_!×lObac×�d�^
Ö�X�^!X�QcObacX�_B×�^BOÀT9SUT9acX�Ñ ORÏ�TWdÀÕ~OR^BÐ!ÏlO~SGacV!X�QWd�Ï�X�dRÒ5OÀÐ!Ô!Ñ�Ð!×�^!ÖMÓPO~Y�XRIPÞsÒ"!�ÚsÒoORÕEacd�Q,dRÒ QWX�TWd�^+Obacd�Q�×�T
V!×�Ö�VÀX�^!d�Ô!Ö�V¡ÛxacV!X�^�acV!X,QcOR_!×lObac×�d�^MÐ(deÓ2X�Q�×�T�ORÕ�Õ�Ô!ÑJÔ!ÏlObacX�_�×�^ÀQWX�TWd�^+Obacd�Q�OR^!_�Õ~OR^GORÕEa2ORT�Ô!^!_!Ô!ÏlObacd�Q
# ô%$ I
�UÔ!ÕzVBa�Ó2dbÚ�T9azORÖ�X�T9SUT9acX�Ñ ð�_�SU^+ORÑ�×�Õ�Ó,×�Ö�Ö�Ï�X�QzóPÕ~OR^BÜ(X�Ô!TWX�_BacdqTWd�Ï�Ô�Y�X�TWXEY�X�QcORÏ Ð!QWd�Ü!Ï�X�Ñ�T,TW×�ÑJÔ!Ï{Ú

azOR^!X�d�Ô!TWÏ�S'&Ùô�ó�×�aÀORÏ�Ï�deÓ,TJacdÙd�Ü�azOR×�^åQcOR_!×lObac×�d�^ådRÒ�TWV!d�Q9acX�QMÓPO~Y�X�Ï�X�^!ÖRacV ð�à�ä à)(¡ï!ð�ñRè é óÛ�Ó,V!X�QWX
à)(8×�TJacV!XGÓPO~Y�X�Ï�X�^!ÖRacV¯dRÒ�O]Ð!Ô!Ñ�Ð!×�^!ÖáÓPO~Y�XRI¯ú+d�QJXû!ORÑ�Ð!Ï�XRÛ�×�Ò�X�Ï�X�ÕEacQWd�^øÜ(X~ORÑ V+ORTMacV!X@X�^!X�QWÖRS
��ä �����+*�,.-0/ ô21 ,.- acV!X�Ò�QWX�ØxÔ!X�^!ÕES
×�^!Õ�QWX~ORTWXEÒ�×�^Bä�� � ac×�Ñ�X�T%3
� ó�Ð!QWdeYU×�_!X�TvY�d�Ï�Ô!Ñ�X�ÕzV+ORQcORÕEacX�Q,dRÒ3×�^[acX�QcORÕEac×�d�^@dRÒ OR^
X�Ï�X�ÕEacQWd�^
Ü(X~ORÑ�Ó,×�acV
OR^
X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�Õ

ÓPO~Y�XuÒ�d�Qv^!d�^UÚ�QWX�ÏlObac×�YU×�T9ac×�Õ�Ü(X~ORÑ7ð�Ï�d�QWX�^[acÝ�ÒoORÕEacd�QPèBä.ôGð õ ïR÷54 ô�óWóÛ!Ò�d�QPÓ,V!×�ÕzVB_�SU^+ORÑ�×�Õ�Ó,×�Ö�Ö�Ï�X�Q
Õ~OR^�^!dRa�ORÏ�Ï�deÓ�Õ�d�^!TW×�_!X�QcORÜ!Ï�X�×�^!Õ�QWX~ORTWX�dRÒ QcOR_!×lObac×�d�^qÒ�QWX�ØxÔ!X�^!ÕES�I
ú+d�Q Ö�X�^!X�QcObac×�d�^JÑ�X�ÕzV+OR^!×�TWÑ�T Ü+ORTWX�_Àd�^MTWÏ�deÓ,×�^!Ö�dRÒ¹X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�Õ�ÓPO~Y�Xuð6�2V!X�QWX�^!ZRdeY(Û)�UÑ�×�acVUÚ

75Ô!QWÕ�X�Ï�Ï ÛbÎPß$Î�ÛRØxÔ+ORTW×{Ú8�2V!X�QWX�^!ZRdeY!ó3X�Ï�X�ÕEacQWd�^�Ü(X~ORÑ>×�^[acX�QcORÕEacT&Ó,×�acV�XEYROR^!X�TWÕ�X�^[a�Õ�d�Ñ�Ð(d�^!X�^[a dRÒ+X�Ï�X�ÕÚ
acQWd�ÑqORÖ�^!XEac×�ÕPÓPO~Y�XMðoORT�×�a5ÓPORT2^!dRacX�_GORÜ(deY�XeóÛxacV!X�QWXEÒ�d�QWXRÛUd�^!Ï�SMX�Ï�X�ÕEacQWd�^!T�ÛUÐ+ORTWTW×�^!Ö�Oba�acV!X�_!×�T9azOR^!Õ�X�T
ð�ô�ó�deY�X�QJTWÏ�deÓ,×�^!ÖBT9acQWÔ!ÕEacÔ!QWX�T�Û�Õ~OR^ãQcOR_!×lObacXRI
ÎvV!X�^¡Û�Oba�acV!X��+QWT9aJT9azORÖ�XRÛ acV!X�Ò�QcORÕEac×�d�^�dRÒvX�Ï�X�ÕEacQWd�^
Ü(X~ORÑ ä ëEí ï:9;Ð+ORQ9ac×�Õ�×�Ð+ObacX�T�×�^ÙÕ�QWX~Obac×�^!Ö�dRÒP_�SU^+ORÑ�×�ÕJÓ,×�Ö�Ö�Ï�X�Q�I��Ï�Ï�X�Ï�X�ÕEacQWd�^!Tu×�^[acX�QcORÕEa�Ó,×�acVÙacV!X
TW×�Ö�^+ORÏ�ÓPO~Y�Xud�^
acV!X�TWX�Õ�d�^!_BT9azORÖ�XRI
 �TWX2dRÒ!Y�d�Ï�Ô!Ñ�X�ú<;�ùGÐ!QW×�^!Õ�×�Ð!Ï�X�T3XûUacX�^!_!T5OR_�YROR^[azORÖ�X�T dRÒ!acV!X�a�Ó2dbÚ�T9azORÖ�X2Ö�X�^!X�QcObac×�d�^�TWÕzV!X�Ñ�XPOR^!_¡Û

×�^�Ð+ORQ9ac×�Õ�Ô!ÏlORQ�Û¹ORÏ�Ï�deÓ,Tvacd�acÔ!^!X�TWÑ�dUdRacV!Ï�SqacV!X�Ð(X�QW×�dU_�dRÒ5_�SU^+ORÑ�×�Õ�Ó,×�Ö�Ö�Ï�X�Q,Ü[S�_!×�â�QcORÕEac×�d�^
Ö�QcObac×�^!Ö
QWdRazObac×�d�^¡I ÎvV!X�QWX�×�T2Ð(d�TWTW×�Ü!×�Ï�×�a�SJdRÒ&TWÑ�dUdRacV�acÔ!^!×�^!Ö�dRÒ�Ò�QWX�ØxÔ!X�^!ÕESGdRÒ�Ü(dRacVqacV!X�Ð!Ô!Ñ�ÐqÓPO~Y�X�OR^!_qacV!X
TW×�Ö�^+ORÏ ÓPO~Y�XqÜ[SÙTWÑ�dUdRacV]YRORQW×lObac×�d�^]dRÒ2Ö�X�d�Ñ�XEacQW×�Õ~ORÏ�Ð+ORQcORÑ�XEacX�QWT�dRÒ2Y�d�Ï�Ô!Ñ�XM_!×�â�QcORÕEac×�d�^]Ö�QcObac×�^!Ö�T�Û
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d�Q�Ü[S�×�acT�QWdRazObac×�d�^¡I<��d�QWX�deY�X�Q�Û�Ô!TWX�dRÒ�H�ú<;�ùáORÏ�Ï�deÓ,T5acduÕ�QWX~ObacX�_�SU^+ORÑ�×�ÕvÓ,×�Ö�Ö�Ï�X�Q5×�^ÀÏlORQWÖ�XvY�d�Ï�Ô!Ñ�XRÛ
acV+Oba,QWX�Ð!QWX�TWX�^[acT�OÀÖ�QWX~Oba,Ð!QWd�Ü!Ï�X�Ñ�Ò�d�QvT9azObac×�Õ�Ó,×�Ö�Ö�Ï�X�Q�I
ÎvV!×�T5TWÕzV!X�Ñ�X�Õ~OR^�Ü(XvQWX~ORÏ�×�Ý�X�_ÀÜ[SJacV!X,Ô!TWX�dRÒ�QWX�TWd�^+Obacd�Q�Ò�d�QWÑ�X�_ÀÜ[SÀTWXEY�X�QcORÏ¹_!×�â�QcORÕEac×�d�^JÖ�QcObac×�^!Ö�T

Ó,×�acVø_!×�â�X�QWX�^[a�TWÐ+Obac×lORÏ2Ð(X�QW×�dU_!T # � $ I �UÑ�dUdRacVãYRORQW×lObac×�d�^ådRÒ�Ö�X�d�Ñ�XEacQW×�Õ~ORÏPÐ+ORQcORÑ�XEacX�QWTMdRÒ�Y�d�Ï�Ô!Ñ�X
_!×�â�QcORÕEac×�d�^�Ö�QcObac×�^!Ö�T�Ð!QWdeYU×�_!X�TMTWÑ�dUdRacVãYRORQW×lObac×�d�^*dRÒ,Ò�QWX�ØxÔ!X�^!ÕESådRÒ�Ð!Ô!Ñ�Ð!×�^!Ö]OR^!_åTW×�Ö�^+ORÏ�ÓPO~Y�X�T�I
ÎPÓ2düÐ(d�TWTW×�Ü!Ï�XÙQWX~ORÏ�×�Ý~Obac×�d�^!TGdRÒJ_�SU^+ORÑ�×�Õ]Ó,×�Ö�Ö�Ï�X�Q@d�^�acV!X*Ü+ORTW×�T�dRÒ�H�ú<;�ù ORQWXÙQWX�Ð!QWX�TWX�^[acX�_ d�^
ú ×�Ö�Ô!QWXåô�I���SU^+ORÑ�×�ÕáÓ,×�Ö�Ö�Ï�X�QqÓ,×�acV�Ô!^!_!Ô!ÏlObacd�Q
Ñ�X�ÕzV+OR^!×�TWÑ0dRÒ�acV!X �+QWT9aBT9azORÖ�XÙ×�T
_!X�Ð!×�ÕEacX�_�×�^
acV!X�Ô!Ð!Ð(X�QuÐ+ORQ9a�dRÒ2acV+Oba �+Ö�Ô!QWXRIGÞ�^*acV!×�T�Õ~ORTWX�acV!XÀacV!X�Ð!Ô!Ñ�Ð!×�^!Ö
ÓPO~Y�X�Ó,×�acVÙacV!X�Y�X�ÕEacd�Q	�
 ( OR^!_
Ò�QWX�ØxÔ!X�^!ÕES � ( ä � è(é é������ ×�T�Ò�d�QWÑ�X�_*Ü[S*Ô!^!_!Ô!ÏlObacd�Q�Ó,×�acV*Ð(X�QW×�dU_����[IqÎvV!X�ÓPO~Y�X�Ó,×�acVÙÒ�QWX�ØxÔ!X�^!ÕES
�øä�ñRè(é8� (À×�T3Ö�X�^!X�QcObacX�_�Ü[S�acV!X�Õ�QWX~ObacX�_�_�SU^+ORÑ�×�Õ5Ó,×�Ö�Ö�Ï�X�Q�_!Ô!QW×�^!Ö�TWX�Õ�d�^!_JT9azORÖ�XRI ÎvV!X2_!×�T9acQW×�Ü!Ô�acX�_
Ò�X�X�_!Ü+ORÕzZJ×�T�Ð!QWdeYU×�_!X�_ÀÜ[S�a�Ó2d�_!×�â�QcORÕEac×�d�^JÖ�QcObac×�^!Ö�Ó,×�acVJ_!×�â�X�QWX�^[a�Ð(X�QW×�dU_!T,ð�d�^!XP_!×�â�QcORÕEac×�d�^JÖ�QcObac×�^!Ö
Ð!QWdeYU×�_!X�TG_!×�T9acQW×�Ü!Ô�acX�_ Ò�X�X�_!Ü+ORÕzZ Ò�d�Q�Ð!Ô!Ñ�Ð!×�^!Ö*ÓPO~Y�X��
 (�OR^!_$OR^!dRacV!X�Q�Ò�d�Q�TW×�Ö�^+ORÏ,d�^!X��
 óI�ÎvV!X
_�SU^+ORÑ�×�Õ5Ó,×�Ö�Ö�Ï�X�Q&Ö�X�^!X�QcObacX�_JÜ[S�Y�d�Ï�Ô!Ñ�X�Ö�QcObac×�^!ÖvÒ�d�QWÑ�X�_�Ü[S�acV!QWX~OR_!T ×�T&TWV!deÓ,^M×�^�acV!X2Ï�deÓ2X�Q3Ð+ORQ9a dRÒ
ú ×�Ö�Ô!QWX�ô�I�ÎvV!X�Ö�X�^!X�QcObac×�d�^�×�^�H�ú<;�ùáXEY�d�Ï�Y�X�TP×�^qÏlORQWÖ�XvY�d�Ï�Ô!Ñ�X,Ó,×�acVq_!×�Ñ�X�^!TW×�d�^!T�ÑJÔ!ÕzVGXû�Õ�X�X�_!×�^!Ö
ÓPO~Y�X�Ï�X�^!ÖRacV
dRÒ&QcOR_!×lObac×�d�^ÀacV+ObaP×�^!Õ�QWX~ORTWX�TPX�Ï�X�ÕEacQW×�Õ~ORÏ(X�^!_!Ô!QcOR^!Õ�X�dRÒ&QWX�TWd�^+Obacd�Q�ð�_!Ô!X�acdJ_!×�T9acQW×�Ü!Ô�ac×�d�^
dRÒ(X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�ÕPÐ(deÓ2X�Q�OR^!_ÀX�Ï�X�ÕEacQWd�^MÜ(X~ORÑ deY�X�Q5ÏlORQWÖ�X2Y�d�Ï�Ô!Ñ�XeóI ÎvV!×�T5Ð(X�Õ�Ô!Ï�×lORQW×�a�S�dRÒ¹H�ú<;�ù�×�T



ñ

XûUacQWX�Ñ�X�Ï�S@X�TWTWX�^[ac×lORÏ¡Ò�d�QvÖ�X�^!X�QcObac×�d�^
dRÒ Ð(deÓ2X�Q9Ò�Ô!Ï3OR^!_�TWÔ!Ð(X�Q�Ú�Ð(deÓ2X�Q9Ò�Ô!Ï�Ð!Ô!Ï�TWX�T�dRÒ X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�Õ
QcOR_!×lObac×�d�^¡I&ÎvV!XvÑ�dU_!XP_!×�TWÕ�QW×�Ñ�×�^+Obac×�d�^u×�^JTWÔ!ÕzV�deY�X�QWTW×�Ý�X�_�T9SUT9acX�Ñ ×�T Õ~ORQWQW×�X�_Md�Ô�a�Ü[S�acV!XvÑJÔ!Ï�ac×�ÓPO~Y�X
_�SU^+ORÑ�×�Õ�_!×�â�QcORÕEac×�d�^ # � $ I

Å�Å~Æ0Ë��PÉ�Å��MÅzÇ�� Ê��$È	�
������+Å�Í������,É��	���+Å�Ê�Ç�����Ê�É�������Í�È�É�Ê�Ç�������
ÅzÇ��¹È ���Å!� ÅÈ#" ÅzÇ$��,Ì��%�,ÅzÇ��'&%(����ÅzÇæÍ�Ê�Ç�ËMÅÈ�Å�Ê�Ç��ÙÊ��)�¯Ì��+È�Å�&%(���

ËMÅ!�*��É��Í�È�Å�Ê�Ç
Æ

ÎvV!X�QWX�ORQWX�a�Ó2dÀT9azORÖ�X�Tv×�^GacV!X�Ö�X�^!X�QcObac×�d�^@TWÕzV!X�Ñ�X�Ð!QWd�Ð(d�TWX�_�ORÜ(deY�X:&�O[ó�Ö�X�^!X�QcObac×�d�^GdRÒ3_�SU^+ORÑ�×�Õ
Ó,×�Ö�Ö�Ï�X�QP×�^
OMT9SUT9acX�Ñ Ó,×�acV@a�Ó2dbÚ�_!×�Ñ�X�^!TW×�d�^+ORÏ5ð�acV!QWX�XÚ�_!×�Ñ�X�^!TW×�d�^+ORÏ�ó�Ö�QcObac×�^!Ö 3!Ü¹óPÖ�X�^!X�QcObac×�d�^@dRÒ QcO�Ú
_!×lObac×�d�^�Ü[SáOR^]X�Ï�X�ÕEacQWd�^áÜ(X~ORÑ ×�^[acX�QcORÕEac×�^!ÖqÓ,×�acVá_�SU^+ORÑ�×�Õ�Ó,×�Ö�Ö�Ï�X�Q�ORÐ!Ð(X~ORQWX�_]d�^áT9azORÖ�XJO[óI�ù�XEa,+ T
Õ�d�^!TW×�_!X�Q�T9azORÖ�XÀO[óI�ÎvV!XÀ_!×�â�QcORÕEac×�d�^áÖ�QcObac×�^!Ö@Ð!QWdeYU×�_!×�^!Ö@^!d�^Ùd�^!XÚ�_!×�Ñ�X�^!TW×�d�^+ORÏ3_!×�T9acQW×�Ü!Ô�acX�_áÒ�X�X�_UÚ
Ü+ORÕzZ*×�T�Ô!TWX�_ãacdáXEY�d�Ï�Y�X@_�SU^+ORÑ�×�ÕÀÓ,×�Ö�Ö�Ï�X�Q�I �UÑ�dUdRacV*YRORQW×lObac×�d�^*dRÒ,_!×�â�QcORÕEac×�d�^*Ö�X�d�Ñ�XEacQ9S*dRÒvacV!×�T
_!×�â�QcORÕEac×�d�^�Ö�QcObac×�^!ÖuSU×�X�Ï�_!T�TWÑ�dUdRacVqYRORQW×lObac×�d�^ÀdRÒ&_�SU^+ORÑ�×�Õ,Ó,×�Ö�Ö�Ï�X�Q�Ð+ORQcORÑ�XEacX�QWT�I�ÎvV!X�X�Ï�X�ÕEacQWd�ÑqORÖbÚ
^!XEac×�Õ �+X�Ï�_�dRÒ�Ó,×�Ö�Ö�Ï�X�QvQW×�TWX�T,Ó,×�acV
ac×�Ñ�X�- (áä/.qð�� (¡óWï � (3Û+Ó,V!X�QWX � (Ù×�T,acV!X�Ò�QWX�ØxÔ!X�^!ÕESBdRÒ5O�Ð!Ô!Ñ�Ð
ÓPO~Y�XRIvÎvV!X�!�ÚsÒoORÕEacd�QvdRÒ5QWX�TWd�^+Obacd�QvÒ�d�QvÒ�QWX�ØxÔ!X�^!ÕES�� (ÙTWV!d�Ô!Ï�_�Ü(XuTWÔ10�Õ�×�X�^[a�acd�Õ�QWX~ObacX�O�ÑqORÖ�^!XEac×�Õ
�+X�Ï�_]ORÑ�Ð!Ï�×�acÔ!_!X�ORÜ(d�Ô�aJô ��� K�T�Ú�ôM`�K�T�I�Þsa�Ò�d�Ï�Ï�deÓ,T,Ò�QWd�Ñ acV!XJX�^!X�QWÖRSBÜ+ORÏlOR^!Õ�X�X�ØxÔ+Obac×�d�^]×�^BQWX�T�Ú
d�^+Obacd�Q�2435 - ��678 � î:9]í ð 9]í ×�T�acV!XMÐ(deÓ2X�Q�dRÒ�Ð!Ô!Ñ�ÐBÓPO~Y�XMÒ�d�QWÑ�X�_áÜ[S]OR^áX�Ï�X�ÕEacQWd�^]Ü(X~ORÑæó,acV+Oba
. î 243;*< - � 678 � Û�Ó,V!X�QWX - ×�TPacV!X�Õ~O~YU×�a�SGY�d�Ï�Ô!Ñ�XRÛ>= 
 ×�TPacV!X�ORÑ�Ð!Ï�×�acÔ!_!X�dRÒ�OJÑqORÖ�^!XEac×�Õ �+X�Ï�_
dRÒ _�S[Ú
^+ORÑ�×�Õ�Ó,×�Ö�Ö�Ï�X�Q�I�ß$V!X�^MacV!X2Ð!Ô!Ñ�Ð��+X�Ï�_MORÕzV!×�XEY�X�T5^!X�Õ�X�TWTcORQ9SMÑqORÖ�^!×�acÔ!_!XRÛ�acV!XPT9azORÖ�X2Ü¹ó3Ü(X�Ö�×�^!T�I3ÎvV!X
Õ�QWX~ObacX�_ãÐ!Ô!Ñ�Ð*ÓPO~Y�X@ORÕEacTJORT�Ô!^!_!Ô!ÏlObacd�Q�_!Ô!QW×�^!Ö�acV!×�TuT9azORÖ�XRI ��d�^UÚ�d�^!XÚ�_!×�Ñ�X�^!TW×�d�^+ORÏ�_!×�T9acQW×�Ü!Ô�acX�_
Ò�X�X�_!Ü+ORÕzZMÕ~OR^�ORÏ�TWd�Ü(XvQWX~ORÏ�×�Ý�X�_JÒ�d�Q�acV!XvTW×�Ö�^+ORÏ�ÓPO~Y�XRI ��SU^+ORÑ�×�Õ�T�dRÒ¡O�TW×�Ö�^+ORÏ�X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�Õ�ÓPO~Y�X
OR^!_åOR^�X�Ï�X�ÕEacQWd�^�Ü(X~ORÑ7×�^*acV!XqT9SUT9acX�Ñ@?RY�d�Ï�Ô!Ñ�X�_!×�â�QcORÕEac×�d�^ÙÖ�QcObac×�^!Ö�AöÐ!Ô!Ñ�Ð�X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�Õ
ÓPO~Y�XB?�×�^@acV!×�TvÕ~ORTWX�×�Tv_!X�TWÕ�QW×�Ü(X�_BÜ[S@X�ØxÔ+Obac×�d�^!T

C �ED � é�F G � G D � é�F é � é D � é�FIH � H DKJLJLJ î �

D � é�F MNG �)AOC G � G D � é�F é MNG � é D � éPFIHPMNG � H DKJLJLJ î � ð � ó
D � é F M é �ED � é F GQM é � G AOC é � é D � é FIHPM é � H DKJLJLJ î �1R

Þ�^ãð � ó�C�S î 
UéT ÷ é D � éPU A F VXWZYT Û �
 T î �
 A �- T ×�TvacV!X�ÓPO~Y�XuY�X�ÕEacd�Q�dRÒ�_!×�â�QcORÕEacX�_@ÓPO~Y�X�×�^@acV!X �+X�Ï�_
dRÒ�Y�d�Ï�Ô!Ñ�XJÖ�QcObac×�^!ÖáÛ F VXWZYT ×�T�acV!XÀÐ+ORQ9a�dRÒ2_!×�X�Ï�X�ÕEacQW×�ÕJTWÔ!TWÕ�X�Ð�ac×�Ü!×�Ï�×�a�SBÕ�d�QWQWX�TWÐ(d�^!_!×�^!Ö@acd@×�^[acX�QcORÕEac×�d�^



�
dRÒ�OR^�X�Ï�X�ÕEacQWd�^
Ü(X~ORÑ Ó,×�acV
QcOR_!×lObac×�d�^

F VXWZYT î � V ( Y� � D �
 T �� (�� ð�� V ( Y D �
 V ( Y
 �� (�ó�� é ?�Õ�d�Ï�_>?ÀÜ(X~ORÑöÏ�×�Ñ�×�a~Û

F VXWZYT î D	��
 ò � V ( Yë éT��� T Xû�Ð # DJð ��� T ó é $ ?�V!dRa�?ÀÜ(X~ORÑöÏ�×�Ñ�×�a~I

� V ( Y î � é(ñRè H � é�ð 
 ( � ó é���� �õ �,
÷Rð 
 ( � ó ð�� ( �õ D �
 (�÷ é ó�ð �
 D �
 (¡ó�D�ð �
 �, (�ó9÷�� �õ �,÷ D$ð �
 ( �, ó�ð �õ �, (�ó�D�ð �, �, (�ó�ð 
 ( � ó�� é��� ð �
 D �
 (¡ó é ÷ é D�ð�� D � (¡ó é �

�
 R � R �, OR^!_ �
 ( R � ( R �, (ÙORQWX�acV!X�ÓPO~Y�XuY�X�ÕEacd�QWT�Û+Ò�QWX�ØxÔ!X�^!Õ�×�X�T�OR^!_
Ð(d�ÏlORQW×�Ý~Obac×�d�^qY�X�ÕEacd�QWT�dRÒ Ü(dRacV
acV!X
TW×�Ö�^+ORÏ�OR^!_�Ð!Ô!Ñ�Ð!×�^!Ö
ÓPO~Y�X�TÀORÕ�Õ�d�QW_!×�^!Ö�Ï�S�Û � î ðo÷ R �õ óÛ 
 ( î ð�� ( R �
 (¡óÛ � ( î �	� 3
�� 243 I ��×�TWÐ(X�QWTW×�d�^
X�ØxÔ+Obac×�d�^
Õ�d�QWQWX�TWÐ(d�^!_!×�^!ÖÀacdBð � ó2V+ORTvacV!X�Ò�d�Ï�Ï�deÓ,×�^!ÖJTWÕzV!X�ÑqObac×�Õ�Ò�d�QWÑ

C V � Y î D F VXWZYT � C V � MNG Y ð �[ó

acV!X�acX�QWÑ C V � Y ×�^BacV!XJÏ�XEÒ�a9Ú�V+OR^!_áTW×�_!X
ð �[ó�Õ�d�QWQWX�TWÐ(d�^!_!T�acd��¹ÚsÓPO~Y�X�N2QcORÖ�ÖG_�SU^+ORÑ�×�Õ~ORÏ3_!×�â�QcORÕEac×�d�^
# ñ:$5ð�X�ØxÔ+Obac×�d�^�C V � Y î � ×�T�acV!X�_!×�TWÐ(X�QWTW×�d�^GX�ØxÔ+Obac×�d�^G_!X �+^!×�^!ÖJ_!×�â�QcORÕEac×�d�^�Ñ�dU_!X�T2×�^��¹ÚsÓPO~Y�X�Õ~ORTWXeóI
ú+d�Q�acV!X�Ï�×�Ñ�×�a�dRÒ�?�Õ�d�Ï�_>?�X�Ï�X�ÕEacQWd�^qÜ(X~ORÑ.acV!X�X�ØxÔ+Obac×�d�^áð �[ó V+ORT � � A � TWd�Ï�Ô�ac×�d�^!T�I Þ�^�acV!×�T5Õ~ORTWX �+X�Ï�_
×�^�OMT9SUT9acX�Ñ ×�TvQWX�Ð!QWX�TWX�^[acX�_]ORT

��Gð �� 38�Pó î! �� V "PY$# V "PYS Xû�Ð&%��zð �
 A �- S�ó ��(' J ð�ñxó

acV!X�TWÔ!Ñ�ÑqObac×�d�^�deY�X�Q�×�^!_!Xû)� î ô / �8ð*��×�T,acV!X�^xÔ!ÑJÜ(X�Q�dRÒ�T9acQWd�^!Ö�Ï�S
Õ�d�Ô!Ð!Ï�X�_BÓPO~Y�X�Tzó�OR^!_BdeY�X�Q
×�^!_!Xû,+ î ô / � ��A � ð � ��A � ×�T�acV!XM^xÔ!ÑJÜ(X�Q�dRÒ�TWd�Ï�Ô�ac×�d�^!T�dRÒ�acV!XM_!×�TWÐ(X�QWTW×�d�^]X�ØxÔ+Obac×�d�^¯ð �[óWó�×�T
Ò�Ô!Ï �+Ï�Ï�X�_B×�^åð�ñxóÛ �� V "PY ×�T�acV!XMORÑ�Ð!Ï�×�acÔ!_!X�dRÒ-+ �/. Ñ�dU_!XRI �Õ�Õ�d�QW_!×�^!ÖGacdGTWd�Ï�Ô�ac×�d�^!T�dRÒ�ð �[óÛ # V "PYS ×�T�acV!X
Õ�d�Ô!Ð!Ï�×�^!ÖMÕ�dUX 0�Õ�×�X�^[a�dRÒ�_!×�â�QcORÕEac×�d�^qÓPO~Y�X�T�×�^�+ �/. Ñ�dU_!XRIÎvV!X � ��A � ORÑ�Ð!Ï�×�acÔ!_!X�T �� V "PY ORQWXM_!X �+^!X�_�Ü[SBacV!XÀÜ(d�Ô!^!_+ORQ9SáÕ�d�^!_!×�ac×�d�^!T�IuÎvV!XÀÕ�d�^[ac×�^xÔ!×�a�SádRÒ
Õ�Ô!QWQWX�^[a�_!X�^!TW×�ac×�X�T�Û�ÕzV+ORQWÖ�X
_!X�^!TW×�ac×�X�TÀOR^!_øacQcOR^!T9Y�X�QWTWX�Õ�d�Ñ�Ð(d�^!X�^[acTÀdRÒ �+X�Ï�_!TMd�^øÜ(d�Ô!^!_+ORQW×�X�TÀORQWX
Ô!TWX�_ &

 " ð �0 V T Y �� V "PY ó # V "PYG , V "PYS î � V T YG ð � ó
 " ð �0 V T Y �� V "PY ó # V "PYé , V "PY î � V T Yé

JLJLJ



�
 " ð �õ �� V "PY ó

ë " î �

 " ð �õ �� V "PY ó
ë é" î � J

Þ�^ ð � ó �0 V T Y ð�� î ô / � ó@ORQWXÙa�Ó2d¯Y�X�ÕEacd�QWTBdRÒJÐ(d�ÏlORQW×�Ý~Obac×�d�^¡Û ë " î 2 M������ �	��

2 ×�T@acV!X*_!XEacÔ!^!×�^!Ö

Ð+ORQcORÑ�XEacX�Q�Û
, V "PYS î

� � ô�×�Ò 
 "�� A - S ��� �
Xû�Ð&%�� 
 "���� ' ×�Ò 
 "�� A - S ��� �1R

� V T YS ORQWX�acV!XuORÑ�Ð!Ï�×�acÔ!_!X�TPdRÒ3ÓPO~Y�X�T�X�Ñ�X�QWÖ�×�^!ÖM×�^�OMT9SUT9acX�Ñ Ò�QWd�Ñ�acV!X�d�Ô�acTW×�_!XRI
ÎvV!XqQWX�ØxÔ!×�QWX�Ñ�X�^[aMdRÒvX�ØxÔ+ORÏ�×�a�S*dRÒv_!XEacX�QWÑ�×�^+OR^[aJdRÒuð � ó�acdáÝ�X�QWdáÕ�d�QWQWX�TWÐ(d�^!_!T�acdáXû�Õ�×�azObac×�d�^�dRÒ

OGT9SUT9acX�Ñ ×�^áacV!XÀORÜ!TWX�^!Õ�XÀdRÒ2×�^!Õ�×�_!X�^[a�ÓPO~Y�X�T�I��,X�TWÐ(X�ÕEac×�Y�XÀXû�Ð!QWX�TWTW×�d�^*×�T�^+ORÑ�X�_]acV!XMÖ�X�^!X�QcObac×�d�^
acV!QWX�TWV!d�Ï�_�X�ØxÔ+Obac×�d�^¡I
ÎvV!X@Xû�Ð+OR^!TW×�d�^�ð�ñxóudRÒ�O �+X�Ï�_å×�TuYRORÏ�×�_�Ò�d�Q�deY�X�QWTW×�Ý�X�_ T9SUT9acX�Ñ�Û�Ó,V!X�^åacQcOR^!T9Y�X�QWTWX
_!×�Ñ�X�^!TW×�d�^!T

Xû�Õ�X�X�_ÙQcOR_!×lObac×�d�^
ÓPO~Y�X�Ï�X�^!ÖRacV¡I�ÞsÒ5aWacQcOR^!T9Y�X�QWTWXM_!×�Ñ�X�^!TW×�d�^!T�ORQWX�Õ�d�Ñ�Ð+ORQcORÜ!Ï�X�Ó,×�acV]O�ÓPO~Y�X�Ï�X�^!ÖRacV¡Û
acV!X�Xû�Ð+OR^!TW×�d�^@deY�X�QvÐ!ÏlOR^!X�ÓPO~Y�X�T,×�TPQWX�Ð!ÏlORÕ�X�_@Ü[SqacV!X�Xû�Ð+OR^!TW×�d�^@deY�X�Q,X�×�Ö�X�^!Ñ�dU_!X�T2dRÒ&ÓPO~Y�X�Ö�Ô!×�_!XRI
ÎvV!XJÖ�X�^!X�QcORÏ3Ò�d�QWÑ dRÒ5Ü(d�Ô!^!_+ORQ9SBÕ�d�^!_!×�ac×�d�^!TJð � ó�OR^!_áX�ØxÔ+Obac×�d�^ádRÒ5Ö�X�^!X�QcObac×�d�^á_!dUX�T�^!dRa�YRORQ9S�Û�ORÏ�Ï
Ð(X�Õ�Ô!Ï�×lORQW×�ac×�X�T�dRÒ,OBT9SUT9acX�Ñ ORQWXqÕ�d�^[azOR×�^!X�_ã×�^*acV!X�Ò�d�QWÑ dRÒvÕ�d�Ô!Ð!Ï�×�^!ÖBÕ�dUX 0�Õ�×�X�^[acT�Ü(XEa�Ó2X�X�^åÓPO~Y�X�T
ð�Ñ�dU_!X�Tzó # V "PYS I
Þ�^MacV!X,QcOR^!Ö�XvdRÒ(_!X�Ö�X�^!X�QcObac×�d�^ÀdRÒ �@QWdUdRacT5dRÒ(acV!Xv_!×�TWÐ(X�QWTW×�d�^ÀX�ØxÔ+Obac×�d�^Bð�Ó,V!X�^��#A]ô,TWd�Ï�Ô�ac×�d�^!T�dRÒ

acV!X�X�ØxÔ+Obac×�d�^ C V 
 Y î�� Õ�d�×�^!Õ�×�_!X�Oba���� ��Aãô�ó�TWd�Ï�Ô�ac×�d�^�dRÒ�acV!X�Ö�X�^!X�QcObac×�d�^�acV!QWX�TWV!d�Ï�_qX�ØxÔ+Obac×�d�^
V+ORTvacV!X�Ò�d�QWÑ # � $6&

ô
è H�� � ���� é � é( 
 H � H \ î � �ð 
 � F � � \ ó é � A"! � 
 F ? � \ R ð � ó

V!X�QWX 
 î �PïR÷�Û � \ ×�T5acV!X,Ï�X�^!ÖRacV�dRÒ�×�^[acX�QcORÕEac×�d�^ÀQcOR^!Ö�X,dRÒ�OR^�X�Ï�X�ÕEacQWd�^�Ü(X~ORÑ.Ó,×�acV�X�Ï�X�ÕEacQWd�ÑqORÖ�^!XEac×�Õ
QcOR_!×lObac×�d�^¡Û F ?�×�T�acV!X,×�ÑqORÖ�×�^+ORQ9SuÐ+ORQ9a�dRÒ�_!×�X�Ï�X�ÕEacQW×�ÕPTWÔ!TWÕ�X�Ð�ac×�Ü!×�Ï�×�a�SJ_!X�TWÕ�QW×�Ü!×�^!ÖuORÜ!TWd�QWÐ�ac×�d�^MdRÒ�QcOR_!×lO�Ú
ac×�d�^¡Û � � Û#! � ORQWXPacV!X,ÑqORÖ�^!×�acÔ!_!X�T�_!X�Ð(X�^!_!×�^!Ö�d�^MÖ�X�d�Ñ�XEacQW×�Õ~ORÏ�Ð+ORQcORÑ�XEacX�QWT5dRÒ�O�T9SUT9acX�Ñ ð�Xû�Õ�X�Ð�a�Ò�d�Q� \ óI�ÎvV!X�X�ØxÔ+ORÏ�×�a�SBð � ó5V+ORTPOR^Gd�Ü[YU×�d�Ô!T2Ð!V[SUTW×�Õ~ORÏ(Ñ�X~OR^!×�^!Ö)& ×�^�acV!X�Ï�XEÒ�a9Ú�V+OR^!_�TW×�_!X�acV!X�QWX�×�TPO�acX�QWÑ
_!X�TWÕ�QW×�Ü!×�^!ÖJÖ�X�^!X�QcObac×�d�^qdRÒ�QcOR_!×lObac×�d�^�Ü[SGOR^GX�Ï�X�ÕEacQWd�^qÜ(X~ORÑ�Û�OR^!_G×�^�acV!X�QW×�Ö�V[a9Ú�V+OR^!_qTW×�_!X�acV!X�QWX�ORQWX
acV!XPacX�QWÑ�T5_!X�TWÕ�QW×�Ü!×�^!Ö�Ï�d�TWTWX�T5dRÒ¹acV!X,QcOR_!×lObac×�d�^�d�^MÜ(d�Ô!^!_+ORQW×�X�T�ð�acV!X �+QWT9a5acX�QWÑ.×�^ÀO�QW×�Ö�V[a9Ú�V+OR^!_JTW×�_!X
dRÒPð � óWó2OR^!_
Ï�d�TWTWX�Tv_!XEacX�QWÑ�×�^!X�_@Ü[S@QcOR_!×lObac×�d�^GORÜ!TWd�QWÐ�ac×�d�^*ð�acV!X�TWX�Õ�d�^!_
acX�QWÑ ×�^@OMQW×�Ö�V[a9Ú�V+OR^!_GTW×�_!X
dRÒ,ð � óWóIvê�^!XudRÒ5OR_�YROR^[azORÖ�X�T�dRÒ H�ú<;�ù*Ó,×�acV���D,ÓPO~Y�XJ_!×�T9acQW×�Ü!Ô�acX�_
Ò�X�X�_!Ü+ORÕzZ�×�TvacV!X�Ð(d�TWTW×�Ü!×�Ï�×�a�SGdRÒ



�

TWV+ORQWÐ�_!X�Õ�QWX~ORTW×�^!Ö�dRÒ�Ü(d�Ô!^!_+ORQ9SMÏ�d�TWTWX�T�I5Þsa5Ò�d�Ï�Ï�deÓ,T�Ò�QWd�Ñ.acV!XvÒoORÕEa5acV+Oba�×�^ÀÕ�d�^!_!×�ac×�d�^!T5dRÒ�_�SU^+ORÑ�×�Õ~ORÏ
_!×�â�QcORÕEac×�d�^ 
 � F � � \�� ôqOR^!_ÙacV!X�QWXEÒ�d�QWXMacV!X+�+QWT9a�acX�QWÑæ×�^]acV!X�QW×�Ö�V[a9Ú�V+OR^!_]TW×�_!XÀdRÒ�ð � ó�_!X�Õ�QWX~ORTWX�T
Ó,×�acV�acV!Xq^xÔ!ÑJÜ(X�QJdRÒPÓPO~Y�X �ü×�^!Õ�QWX~ORTWXRIáù�XEaJÔ!TJ^!dRacX�acV+Oba�acV!XGT9SUT9acX�Ñ Õ~OR^�Ó2d�QWZ�ORT�Ö�X�^!X�QcObacd�Q
Ó,×�acV!d�Ô�a,_�SU^+ORÑ�×�Õ�_!×�â�QcORÕEac×�d�^Ùð�×�^GacV!X�d�^!XÚsÓPO~Y�X�Õ~ORTWXeóI �UÔ!ÕzVBTW×�acÔ+Obac×�d�^G×�TPQWX~ORÏ�×�Ý�X�_
×�Ò3OJÓPO~Y�XuV+ORT
OMÖ�QWd�Ô!Ð
Y�X�Ï�dUÕ�×�a�SG_!×�QWX�ÕEacX�_�d�Ð!Ð(d�TW×�acX�acdÀX�Ï�X�ÕEacQWd�^�Ü(X~ORÑ Y�X�Ï�dUÕ�×�a�S�I5Þ�^
acV!×�TvÕ~ORTWXqð � óPÏ�dUd�ZxTPÏ�×�ZRX

÷ V G Y Xû�Ð&%�� 
 ë G � ' A ÷ V é Y ó�Xû�Ð&%�� 
 ë é � ' A ÷ V H Y ó�Xû�Ð&%�� 
 ë H � ' î � ð � ó
÷ V G Y
ë G A V é Y

ë é
A ÷ V H Y

ë H î �

÷ V G Y
ë éG A ÷ V é Y

ë éé
A ÷ V H Y

ë éH î � J

ÎvV!XuÖ�X�^!X�QcObac×�d�^@X�ØxÔ+Obac×�d�^�Õ�d�QWQWX�TWÐ(d�^!_!×�^!ÖMacdBð � óPV+ORTvacV!X�Ò�d�QWÑ

ë éG ð ë é D ë H ó�Xû�Ð&%�� 
 ë G � ' D ë éé ð ë G D ë H ó�Xû�Ð %�� 
 ë é � ' A ë éH ð ë G D ë é ó�Xû�Ð&%�� 
 ë H � ' î � J ð � ó

Þsa,Ò�d�Ï�Ï�deÓ,T2Ò�QWd�Ñ acV!XuOR^+ORÏ�SUTW×�T,dRÒvð � óÛ+V!deÓ2XEY�X�Q�Û¹acV+Oba�Ö�X�^!X�QcObac×�d�^
×�^@acV!×�TvÕ~ORTWX�azORZRX�T�Ð!ÏlORÕ�X�d�^!Ï�SG×�^
acV!XMQWX�Ö�×�Ñ�XJdRÒ2T9acQWd�^!Ö�ORÑ�Ð!Ï�× �+Õ~Obac×�d�^åð 
�� � ë � \�� ô�óIJN2X�TW×�_!X�T�Û�acV!XMÒ�QWX�ØxÔ!X�^!ÕESÙdRÒ2O@TW×�Ö�^+ORÏ3ÓPO~Y�X
V+ORT�acV!XÀTcORÑ�XÀd�QW_!X�Q�d�Q�Ï�X�TWT�acV!X�^ÙacV!XMÒ�QWX�ØxÔ!X�^!ÕES*dRÒPO@Ð!Ô!Ñ�Ð!×�^!Ö@ÓPO~Y�X�×�^]acV!×�T�Õ~ORTWXRIÀÎvV!X�QWXEÒ�d�QWXRÛ
TWÔ!ÕzVBÜ!QcOR^!ÕzV�dRÒ�Ö�X�^!X�QcObac×�d�^@_!dUX�T�^!dRa,QWX�Ð!QWX�TWX�^[a�×�^[acX�QWX�T9a~I

Å�Å�Å~Æ%ËMÅ ��Í�Ì ���+Å�Ê�Ç

ù�XEa,+ T Ó,QW×�acX2acV!XPÕ�d�^!_!×�ac×�d�^JdRÒ¹T9SU^!ÕzV!QWd�^!×�TWÑ Ü(XEa�Ó2X�X�^�X�Ï�X�ÕEacQWd�^MÜ(X~ORÑ.OR^!_MTW×�Ö�^+ORÏxÓPO~Y�X,×�^�H�ú<;�ù
ObaJacV!X@Ð!QWX�TWX�^!Õ�X�dRÒ�Ð!Ô!Ñ�Ð!×�^!ÖBÓPO~Y�X�Õ�QWX~ObacX�_ ObaMacV!X �+QWT9aÀT9azORÖ�X:&+�KD �
 �� ( î�� ( I
	�X�QWX � ( î
� ( A �� ( �
 ( I�ÞsÒuÖ�X�^!X�QcObacX�_�T9SUT9acX�Ñ0×�TGdeY�X�QWTW×�Ý�X�_$Ó,×�acV8QWX�TWÐ(X�ÕEa
acdåÐ!Ô!Ñ�Ð!×�^!ÖãÓPO~Y�X¯ð�acQcOR^!T9Y�X�QWTWX
_!×�Ñ�X�^!TW×�d�^!T2X�TWTWX�^[ac×lORÏ�Ï�SqXû�Õ�X�X�_
acV!X�Ð!Ô!Ñ�Ð!×�^!Ö�ÓPO~Y�X�Ï�X�^!ÖRacV C � à(óÛ�dRacV!X�Q9Ó,×�TWX � ( î � (�A�� � ( � Û
Ó,V!X�QWX�á×�T�ÓPO~Y�X�Ö�Ô!×�_!XMX�×�Ö�X�^[YRORÏ�Ô!XuÒ�d�Q�acV!X�Ð!Ô!Ñ�Ð!×�^!ÖqÓPO~Y�XRI �UdGacV!XuÒ�QWX�ØxÔ!X�^!ÕES]dRÒ�TW×�Ö�^+ORÏ&ÓPO~Y�XM×�T
ORÐ!Ð!QWd~û�×�ÑqObacX�Ï�SqX�ØxÔ+ORÏ�acd

� î � � (�ð �- G R JLJ �- � R ���� R�� óô#D �5ð��Pó�çuÕ�d�Teð���ó J ð��[ó
��X�Ð(X�^!_!X�^!Õ�X�dRÒ�Ð!Ô!Ñ�Ð!×�^!ÖáÓPO~Y�X�Ò�QWX�ØxÔ!X�^!ÕESødRÒ�ÑJÔ!Ï�ac×�ÓPO~Y�X
_!×�â�QcORÕEac×�d�^ãÖ�X�d�Ñ�XEacQ9S�ð �- G R JLJ �- � óJOR^!_
Ö�X�d�Ñ�XEacQ9S]dRÒ2acV!X�QWX�TWd�^+Obacd�Q � ð�×�Ò2T9SUT9acX�Ñ ×�T�^!dRaudeY�X�QWTW×�Ý�X�_�Ó,×�acV*QWX�TWÐ(X�ÕEauacd�Ð!Ô!Ñ�Ð!×�^!Ö@ÓPO~Y�XRÛ�×�^



�

-20 -15 -10 -5
f

5000

10000

15000

20000
Q

��¸���·�� ����¤e£{²z³x£{¤~ª�«±À±[«z¿!«§x±[«§x²c«P´e¼��¯¼l¤e²cª�´eµ�´�§À±x¦L¾!µ9¤e²cª�¦�´�§M¤e¥�©�¬�¬�«zª�µ�©J¼l¤e²cª�´eµ��

d�Ð!Ð(d�TW×�acXqÕ~ORTWX@_!X�Ð(X�^!_!X�^!Õ�X�d�^ � Ñ�×�TWTWX�Tzóu×�TJTWÐ(X�Õ�×lORÏ�Ï�SÙ^!dRacX�_å×�^�ð��[óI]ÎvVxÔ!TMÔ!TW×�^!ÖáH�ú<;�ù8Ó,×�acV
_�SU^+ORÑ�×�Õ�Ó,×�Ö�Ö�Ï�X�Q,ORÏ�Ï�deÓ,T,acd�Õ�d�^[acQWd�Ï&acV!X�Ð(X�QW×�dU_�dRÒ�Ó,×�Ö�Ö�Ï�X�Q�OR^!_�acV!XuÒ�QWX�ØxÔ!X�^!ÕESBdRÒ�O�TW×�Ö�^+ORÏ¡ÓPO~Y�X
Ü[S¯X�×�acV!X�Qq_!×�â�QcORÕEac×�d�^ Ö�QcObac×�^!Ö�QWdRazObac×�d�^ d�QqÕzV+OR^!Ö�XádRÒ�Y�X�Ï�dUÕ�×�a�S _!×�QWX�ÕEac×�d�^¡I��UÑ�dUdRacV¯ÕzV+OR^!Ö�XádRÒ
H�ú<;�ù]Ö�X�d�Ñ�XEacQ9SqORÏ�TWd�YRORQW×�X�T�acV!X !�ÚsÒoORÕEacd�Q2OR^!_¡ÛUacV!X�QWXEÒ�d�QWXRÛUYRORQW×�X�T�acV!X�Ö�X�^!X�QcObac×�d�^qX 0�Õ�×�X�^!ÕES�I�ú+d�Q
Xû!ORÑ�Ð!Ï�X�_!X�Ð(X�^!_!X�^!Õ�X�dRÒ"!>d�^�_!×�â�QcORÕEac×�d�^
ORT9SUÑ�Ñ�XEacQ9SGÒoORÕEacd�Q	� î è í ï�è G Ò�d�Q�OJa�Ó2dbÚsÓPO~Y�X�Õ~ORTWXu×�T
TWV!deÓ,^Ùd�^Ùú ×�Ö!I � I�ÎvV!XMTW×�Ö�^+ORÏ&ÓPO~Y�XÀÕ~OR^*ORÏ�TWdGÜ(XJ×�^áÕ�d�^!_!×�ac×�d�^ádRÒ�_�SU^+ORÑ�×�Õ~ORÏ3_!×�â�QcORÕEac×�d�^¡I�N2QcORÖ�Ö
T9SU^!ÕzV!QWd�^!×�TWÑ ×�^�acV!×�T Õ~ORTWXv×�T Ð!QWdeYU×�_!X�_MÜ[SJ_!×�â�QcORÕEac×�d�^�Ö�QcObac×�^!Ö�Ó,×�acVMÏ�X�TWTWX�Q�Ð(X�QW×�dU_
ð�acV!X2ÓPO~Y�X�Ï�X�^!ÖRacV
dRÒ�TW×�Ö�^+ORÏ¡ÓPO~Y�X�×�T,Ï�X�TWT,acV!X�^�acV!X�ÓPO~Y�X�Ï�X�^!ÖRacVádRÒ�Ð!Ô!Ñ�Ð!×�^!ÖMÓPO~Y�Xeó # � $ IPú+d�QvQcOR_!×lObac×�d�^
OR^!Ö�Ï�X � î��
�øä�ñRè é � (ãð��[óÛ[acVxÔ!T�Û�XEY�X�^@Ñ�dU_!X�QcObacX�Ï�SMQWX�ÏlObac×�YU×�T9ac×�ÕPX�Ï�X�ÕEacQWd�^qÜ(X~ORÑ�T�Ó,×�acV ��ä.ô ��XEH�Ö�×�Y�X�T�acV!X
ÑJÔ!Ï�ac×�Ð!Ï�×�Õ~Obac×�d�^!T�dRÒ¡Ò�QWX�ØxÔ!X�^!ÕESG×�T�dRÒ�d�QW_!X�Q2ñ�
áð�ô Aåô �����"/ � ô�ô�ó�évä�� � I�ÞsÒ�acV!X �+QWT9aPT9azORÖ�X�×�T�Ü+ORTWX�_
d�^*Ô!^!_!Ô!ÏlObacd�Q�Ñ�X�ÕzV+OR^!×�TWÑ;Ó,×�acVÙÔ!^!_!Ô!ÏlObacd�Q�Ð(X�QW×�dU_�ä � Õ�Ñ�Û¡acV!X�^*acV!XMÓPO~Y�X�Ï�X�^!ÖRacV�dRÒ2Ð!Ô!Ñ�Ð!×�^!Ö
ÓPO~Y�XJà)(Bä.ô�Õ�Ñ�I5Þsa�ORÏ�Ï�deÓ,T2acd�Ö�X�^!X�QcObacX�acV!X�TW×�Ö�^+ORÏ�ÓPO~Y�Xu×�^@acX�QcORV!X�Q9acÝ�QcOR^!Ö�XRI
ÎvVxÔ!T�Û¹×�av×�TvTWV!deÓ,^�acV+Oba

� ÎvV!XvÐ!QW×�^!Õ�×�Ð!Ï�X�T dRÒ¹H�ú<;�ù
Õ~OR^MÜ(XPÔ!TWX�_MÒ�d�Q�Õ�QWX~Obac×�^!Ö�dRÒ(_�SU^+ORÑ�×�Õ�Ó,×�Ö�Ö�Ï�X�Q&Ó,×�acVJYRORQW×�X�_JÐ(X�QW×�dU_
×�^
ÏlORQWÖ�X�Y�d�Ï�Ô!Ñ�X:3

� ÎPÓ2dbÚ�T9azORÖ�XJTWÕzV!X�Ñ�XJdRÒ5Ö�X�^!X�QcObac×�d�^BÕ~OR^áÜ(X�Ô!TWX�_áÒ�d�Q�Ö�X�^!X�QcObac×�d�^BÜ[SBÏ�deÓPÚ�QWX�ÏlObac×�YU×�T9ac×�Õ�Ü(X~ORÑ�T
×�^@acX�QcORV!X�Q9acÝ�Ò�QWX�ØxÔ!X�^!ÕES�QcOR^!Ö�X�3

� ÎPÓ2dbÚ�T9azORÖ�XvTWÕzV!X�Ñ�X,dRÒ(Ö�X�^!X�QcObac×�d�^JÕ�d�ÑJÜ!×�^!X�_JÓ,×�acVJY�d�Ï�Ô!Ñ�XP_!×�T9acQW×�Ü!Ô�acX�_JÒ�X�X�_!Ü+ORÕzZJÖ�×�Y�X�T5Ð(d�T�Ú
TW×�Ü!×�Ï�×�a�SÀacdÀÕ�QWX~ObacX�Ð(deÓ2X�Q9Ò�Ô!Ï�Ö�X�^!X�QcObacd�QWTvÓ,×�acV@Ó,×�_!X�X�Ï�X�ÕEacQWd�^�Ü(X~ORÑ�Tuð�d�QvT9SUT9acX�Ñ dRÒ Ü(X~ORÑ�TzóI



�

� ��� ½ · ����¤~µ9¥�°x¤e£{£��[�[µ�«z«cºo 3£�«²cª�µ�´�§�¢(¤e¥�«zµ9¥�����¤e²z¬�¦{£{£{¤e§
	3³[¶U£{¦{¥�°x¦{§[¨ � ´�¬�¿U¤e§b©��U¢¹´�§x±[´�§�� ������R·
� ���u��· ��· ��¤~µ�©�¥�°[«z»�¥�ÂR©�����· ��· ��¤~ª�µ9¤~Âe´E»��(��· ¸W· �Rª�´�£�©�¤~µ9¥�ÂR©�	&µ�´�²c«z«±x¦{§[¨�¥�´e¼ �����¡ 3¢ � ´�§[¼�«zµ�«§x²c«���¿¹·����º������

����R·
� ���u��· ��· ��¤~µ�©�¥�°[«z»�¥�ÂR©�����· ��· ��¤~ª�µ9¤~Âe´E»��!¸W· �3¤�·��P³[¶!´E»�¥�Â~¤©�¤ ��¸!�'#"�$&%��&'(����*)�������+9·
� ',�
��°x¦{°�ºo¢(¦{§ ��°x¤e§[¨[·���³x£�ª�¦�¿U£�«-�P¦L¾!µ9¤e²cª�¦�´�§M´e¼*.�º0/�¤©�¥�¦{§ � µ�©�¥�ª�¤e£{¥z·��R¿xµ9¦{§[¨e«zµ�º���«zµ9£{¤~¨1� ����2'[·


