
���������
	���
�������	�������	�����������������	�����	�������
������������� !	����
�����
"����#������
$��%$��
�&�"�
���'�(���
�)���
���
����*	����������

+-,/.10�2/35456�782�9�:<;�780=3 6�>@?A0�B�0�98C�D�0�E�FGC�H�0=3 0�7
IKJML8N�OMP-Q*JMR�PKS�TVU5W J/X/P1O-Y X/N�WVU5R8Z�Y R8J/JMO-Y R8Z�[5\5J/X-]�R�Y S�R�^`_ba1OMN=JMWV_GR8a-P1Y P1c8P-J�S�TV\5J/X-]�R8S�W S=Z=d\5J/X-]�R�Y S�R�eVY P1d=[�fKN�Y TbN$g�h�i=i=i�[j_ba1OMN=JMWbkAXMY a1OMN=JMWGlKa1]8S=a1]8N�R<k P-J/X-]�R8Y S�R5k N=X=k Y W

m�n�o5p�q*m$r*p
stP1OMN�R8a1W N=P1Y S�R�ubY R8v�N�O-YGN�R�P
w�JMR8S�Y a1Y R8Z�Q*J/P1]8S�wj[Kx8N=a-J/w�S�R�P1]8JH�FG98FG>�y�>`D�2/,/z�.MF {<|bFG6�9�}j2�9�~�| 7��b��IK�5��XMO-Y P-JMO-Y S�RtN�R8w�P1]8J;�78F �/|G�1+M98E�0�.MFG0=98|A��0�E�2/3 2�|<�A0�zM��2�|jD�2MzM6�>A{86=,/FG|bFG6�9$�1��_b���VI��VY aL�OMJ/a-JMR�P-J/wjk�s�X/S�W W J/X/P1Y S�R�S�TVa1Y Z�R8N�WAQ*S�w�JMW a�Y aKZ=JMR8JMOMN=P-J/w�c8a1Y R8ZN�R�J/��P-JMR8w�J/w�W Y x�OMN�OMd�S�T�S�OMP1]8S�R8S�OMQ*N�W��AN�v=JMW J/P1ubL8N=X-��J/P$x8N=a-J/a/[N�R8w
N�R
N=w�w�Y P1Y v=J�X/S=a-PKTGc�R8X/P1Y S�R<[VN�L�L�OMS��=Y Q*N=P-JMW d
OMJML�OMJ/a-JMR�P1Y R8ZP1]8JK��IK��L�O-Y R8XMY L�W J=[jY aAw�JMO-Y v=J/wjkA��J�a1]8S���P1]8N=PAP1]8JKQ�Y R�Y Q�c8Qw�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]�S�T<P1]8JAR8S�Y a-d$S�x8a-JMOMv=J/w$w�N=P-N�Y aAN=X-]�Y J/v=J/w$x�dc8P1Y W Y �MY R8Z
P1]8J*��_b���VI�N�R8w
P1]�OMJ/a1]8S�W w�Y R8Z�P1]8J�OMJ/a1c�W P1Y R8Z�X/S�JM�*uXMY JMR�P-a/k�\A]8J�a1Y Z�R8N�W�J/a-P1Y Q*N=P-S�O*Y a$X/S=Q�x�Y R8J/w��AY P1]�N�>�6�C�F �A2MC��F ~�982�.�C�F ,/|b.MFG��y�|bFG6�9<[�d=Y JMW w�Y R8Z�OMS�x�c8a-P�P1Y Q*JMubTGOMJ/�=c8JMR8X/d�OMJML�OMJMua-JMR�P-N=P1Y S�R8a/[8X-]8N�OMN=X/P-JMO-Y �/J/w$x�d�]�Y Z�]�OMJ/a-S�W c8P1Y S�R�N�R8w$a1c�L�L�OMJ/a-a-J/wY R�P-JMO-TbJMOMJMR8X/JMu1P-JMOMQ*a/kV\A]8JAL�OMS�LjS=a-J/w$Q*J/P1]8S�w�Y aVX/S=Q�L8N�OMJ/w$�AY P1]N�W P-JMO-R8N=P1Y v=J�N�L�L�OMS=N=X-]8J/a/[�N�R8w�Y P-aAa1c�LjJMO-Y S�O-Y P1d*Y aVw�J/Q*S�R8a-P1OMN=P-J/wjk

���#�/� p�q*�$����r*p � � �
\A]8J$c8a-J�S�TK�AN�v=JMW J/P*x8N=a-J/a�TbS�O$J/a-P1Y Q*N=P1Y R8Z�R8S�Y a-d�a1Y Z�R8N�W a$]8N=axjJ/JMR�P1]8J�S�x��-J/X/PVS�T<X/S�R8a1Y w�JMOMN�x�W JKOMJ/X/JMR�PVOMJ/a-J/N�OMX-]<k5\<OMN=w�Y P1Y S�R8N�WQ*J/P1]8S�w�a�S�TbP-JMR�JMR�P-N�Y W�R8S�Y a-J�OMJ/Q*S�v�N�W�x�d�W S��AubL8N=a-a���W P-JMO-Y R8Z�[P1]�c8a*x�W c�O-O-Y R8Z�a1]8N�O-L�a1Y Z�R8N�WKTbJ/N=P1c�OMJ/a/k�_GR�X/S�R�P1OMN=a-P/[��AN�v=JMW J/P1ux8N=a-J/w�Q*J/P1]8S�w�a�a1]8S���Z=S�S�w�LjJMO-TbS�OMQ*N�R8X/J�TbS�O�N
�AY w�J�w�Y v=JMO-ua1Y P1d*S�Tja1Y Z�R8N�W a/[�Y R8XMW c8w�Y R8Z$P1]8S=a-JKX/S�R�P-N�Y R�Y R8ZK�1c8Q�L8a/[�a1L�Y ��J/aAN�R8wS=P1]8JMO<R8S�R8a-Q*S�S=P1]*TbJ/N=P1c�OMJ/aV� �=[�h/ 1k<\A]8JV�AY w�JMW dKc8a-J/w�P1OMN�R8a1TbS�OMQ�ux8N=a-J/w*P1]�OMJ/a1]8S�W w�Y R8Z*Q*J/P1]8S�w*X/S�R8a1Y a-P-aVS�TjP1]�OMJ/JAa-P-JML8a/¡5P1OMN�R8a1TbS�O-uQ*N=P1Y S�R�S�TAP1]8J�R8S�Y a-d�w�N=P-N$Y R�P-S�N�P1Y Q*JMu1a-X/N�W J$w�S=Q*N�Y R<[5a-S�TbPKS�O]8N�OMw�P1]�OMJ/a1]8S�W w�Y R8Z�P-S�P1]8J$OMJ/a1c�W P1Y R8Z�X/S�JM�$XMY JMR�P-a/[AN�R8w�P1OMN�R8a1uTbS�OMQ*N=P1Y S�R�x8N=X-��Y R�P-S�P1]8J�S�O-Y Z�Y R8N�W�a1L8N=X/J=k�\A]�Y a�a-X-]8J/Q*J�R8JMuX/J/a-a1Y P-N=P-J/a�w�J/P-JMOMQ�Y R8N=P1Y S�R�S�TAP1]8J�¢bxjJ/a-P-£$x8N=a1Y a*N�R8w�P1]�OMJ/a1]8S�W wv�N�W c8J=[�W J/N=w�Y R8Z*P-S�P1]8JAxjJ/a-PAa1Y Z�R8N�W5J/a-P1Y Q*N=P-J=kA_bP5Y aAX/S�R8a-P1O-c8X/P1Y v=JP-S�J/Q�L�W S�d�P1]8J$W Y x�OMN�OMd�S�TK�AN�v=JMW J/P1ubL8N=X-��J/P*x8N=a-J/a*N=a�N�X/S�W W J/XMuP1Y S�R�S�T�X/S=Q�LjJ/P1Y R8Z�Q*S�w�JMW a/[KN�R8w�a-JMW J/X/P�P1]8J�xjJ/a-P$Q*S�w�JMW�N=XMuX/S�OMw�Y R8Z�P-S�P1]8J$H�FG98FG>�y�>¤D�2/,/z�.MF {<|bFG6�9$}j2�9�~�| 7��b��IK�5�KXMO-Y P-JMuO-Y S�R�� h�[=g8[=¥� 1k5fKS��AJ/v=JMO�[�w�JMR8S�Y a1Y R8Z*x8N=a-J/w$S�R$P1]8J�X/S�R�v=JMR�P1Y S�R8N�W�AN�v=JMW J/P1ubL8N=X-��J/P5w�J/X/S=Q�LjS=a1Y P1Y S�R��b���VI��V� ¦M �Q*N�dKJ/�=]�Y x�Y PVv=Y a1c8N�WN�OMP1Y TbN=X/P-a/[8N=P-P1O-Y x�c8P-N�x�W J$P-S*P1]8JKW N=X-��S�TVa1]�Y TbP1ubY R�v�N�O-Y N�R8X/J�� §/ 1k
¨�R8J�N�L�L�OMS=N=X-]�P-S�N=P-P-N�Y R�Y R8Z�a1]�Y TbP1ubY R�v�N�O-Y N�R8X/J�Y a�P-S�N�v=JMO-uN=Z=J�P1]8J*P1OMN�R8a1W N=P1Y S�R�w�JMLjJMR8w�JMR8X/J=¡�N�L�L�W d=Y R8Z�N$OMN�R8Z=J�S�TAa1]�Y TbP-aP-S�P1]8J*R8S�Y a-d�w�N=P-N�[Vw�JMR8S�Y a1Y R8Z�P1]8J$a1]�Y TbP-J/w�v=JMOMa1Y S�R8a$�AY P1]�P1]8J�AN�v=JMW J/P$P1OMN�R8a1TbS�OMQ�[AP1]8JMR�c�R8a1]�Y TbP1Y R8Z�N�R8w�N�v=JMOMN=Z�Y R8Z�P1]8J�w�JMuR8S�Y a-J/w�w�N=P-N�� §/ 1k�\A]�Y a$L�OMS�X/J/w�c�OMJ=[KP-JMOMQ*J/w¤45©=z/3 2/�1;={<FG9898F 9�~=[Z=JMR8JMOMN�W W d�d=Y JMW w�a�xjJ/P-P-JMOKv=Y a1c8N�W<LjJMO-TbS�OMQ*N�R8X/J�S�R�a-Q*S�S=P1]�L8N�OMP-aS�T$P1]8J
a1Y Z�R8N�WbkªfKS��AJ/v=JMO�[�P1OMN�R8a1Y P-S�OMd@�G]�Y Z�]�ubTGOMJ/�=c8JMR8X/d���TbJ/N�uP1c�OMJ/a�Q*N�d�xjJ�a1Y Z�R�Y �8X/N�R�P1W d�N=P-P-JMR�c8N=P-J/w�� «/ 1k­¬�c�OMP1]8JMOMQ*S�OMJ=[P1]8J
��IK��L�O-Y R8XMY L�W J�N�R8w�OMJMW N=P-J/w�Y R�TbS�OMQ*N=P1Y S�R�u1P1]8J/S�OMJ/P1Y X�N�O-uZ�c8Q*JMR�P-a*X/N�R�R8S=P*xjJ�N�L�L�W Y J/wjk�s�W P-JMO-R8N=P1Y v=JMW d=[�S�R8J�Q*N�d
S�L8P1Y uQ�Y �/J�P1]8J�P1Y Q*J�W S�X/N�W Y �/N=P1YGS�R�S�T5P1]8JKa1Y Z�R8N�Wb[<a-S�P1]8N=PAY P-aATbJ/N=P1c�OMJ/aN�OMJ��AJMW W u1N�W Y Z�R8J/w@�AY P1]�P1]8J�x8N=a1Y a1ubTGc�R8X/P1Y S�R8a/kt_GR�P1]8J�X/N=a-J�S�T���VI�[A�5J/a-�=c8J/P�2�|�0=3 ®�� ¯� Ka1c8Z=Z=J/a-P-J/w�P-S
N=w�N�L8P$P1]8J�a1]�Y TbP$S�T

P1]8J�a1Y Z�R8N�W�N=a*TbS�W W S���a/¡��1°b�*\5S
J/N=X-]�R8S�w�J�S�T�P1]8J�J/�=L8N�R8a1Y S�RP1OMJ/J*N=a-a1Y Z�R�N�R
Y R�TbS�OMQ*N=P1Y S�R�u1X/S=a-P�x�d�N�v=JMOMN=Z�Y R8Z
P1]8J��=]8N�R�R8S�RJMR�P1OMS�L�d
S�v=JMO*N�W WKP1OMN�R8a1W N=P1Y S�R8a/k��1°b°b��IKJ/P-JMOMQ�Y R8J�P1]8J*xjJ/a-P*J/�=uL8N�R8a1Y S�R$P1OMJ/J5c8a1Y R8Z�P1]8JAX/S�R�v=JMR�P1Y S�R8N�Wj���VI�N�W Z=S�O-Y P1]8Q�S�TjeAS�Y TGuQ*N�R
N�R8w
��Y X-��JMO-]8N�c8a-JMO�k
�1°b°b°b��eAS=Q�L8N�OMJ*P1]8J$JMR�P1OMS�L�d�S�T�P1]8Jh=±$S�OMP1]8S�R8S�OMQ*N�WVOMJML�OMJ/a-JMR�P-N=P1Y S�R8a�OMJ/a1c�W P1Y R8Z�TGOMS=Qth=±$w�Y ²jJMOMJMR�Pa1]�Y TbP1u1S�L8P1Y S�R8a/[5�A]8JMOMJ*³�w�JMR8S=P-J/a�P1]8J�R�c8Q�xjJMO*S�TVR8S�w�J/aKY R�P1]8JxjJ/a-PKJ/�=L8N�R8a1Y S�R�P1OMJ/J=[jN�R8w�X-]8S�S=a-J*P1]8N=P�OMJML�OMJ/a-JMR�P-N=P1Y S�R��ba1]�Y TbP1uS�L8P1Y S�Rj�<�A]�Y X-]*Q�Y R�Y Q�Y �/J/aVP1]8JVJMR�P1OMS�L�d=k5\A]�Y a<L�OMS�X/J/w�c�OMJVY a<a1c�x�uS�L8P1Y Q*N�W5X/S=Q�L8N�OMJ/w��AY P1]�P1]8J*;�78F �/|G�1+M98E�0�.MFG0=98|A��0�E�2/3 2�|<�A0�zM��2�|D�2MzM6�>A{86=,/FG|bFG6�9K�1��_b���VI���� ´� 1[�a1Y R8X/J�P1]8JKJ/�=L8N�R8a1Y S�R�P1OMJ/JAY a�w�JMuP-JMOMQ�Y R8J/w�x�d�P1]8J�0�E�2�.10�~�2MCKJMR�P1OMS�L�d=k*sKw�w�Y P1Y S�R8N�W WGd=[VP1]8J*a1]�Y TbP1uS�L8P1Y S�R8aKY R�a-P-JML��1°b°b°b�AN�OMJ�J/��N=Q�Y R8J/w�S�R8J�x�d$S�R8J=[j�A]8JMOMJ/N=aKP1]8J��_b���VI�R8S=PKS�R�W d�L�OMS�v=Y w�J/a�N�.12Mz�y�.-,/FGE�2Aa-JMW J/X/P1Y S�R�Q*J/P1]8S�w�TbS�OP1]8J*S�L8P1Y Q*N�W�a1]�Y TbP/[5x�c8P�N�W a-S�S�²jJMOMa�N�R
Y R�]8JMOMJMR�P*P1OMN=w�JMu1S�²�xjJMuP1�AJ/JMR�P1]8J�X/S=Q�L�c8P-N=P1Y S�R8N�W*X/S=Q�L�W J/�=Y P1d�N�R8w�P1]8J�Y R�TbS�OMQ*N=P1Y S�RX/S=a-P/k_GR�P1]�Y a*L8N�LjJMO�[��AJ$L�OMJ/a-JMR�P$N
P1OMN�R8a1W N=P1Y S�R�ubY R�v�N�O-YGN�R8P�a1Y Z�R8N�WJ/a-P1Y Q*N=P-S�O�[��A]�Y X-]�Y aAx8N=a-J/w�S�R�P1]8J���_b���VI�N�R8w$P1]8JK��IK��XMO-Y uP-JMO-Y S�R<k���J�a1]8S���P1]8N=P*P1]�Y a�J/a-P1Y Q*N=P-S�O�[�X/S=Q�x�Y R8J/w��AY P1]�P1]8JOMJ/X/JMR�P1W d�Y R�P1OMS�w�c8X/J/w�Q*S�w�Y �8J/w���Y Z�R8JMO$w�Y a-P1O-Y x�c8P1Y S�R@�b����I��� �/i� 1[<d=Y JMW w�a�OMS�x�c8a-P�P1Y Q*JMubTGOMJ/�=c8JMR8X/d�OMJML�OMJ/a-JMR�P-N=P1Y S�R8a*P1]8N=P�N�OMJX-]8N�OMN=X/P-JMO-Y �/J/w�x�d�]�Y Z�]�OMJ/a-S�W c8P1Y S�R<[�FG®G2�® [A]�Y Z�]�X/S�R8X/JMR�P1OMN=P1Y S�RN�R8w�a1c�L�L�OMJ/a-a-J/w
Y R�P-JMO-TbJMOMJMR8X/JMu1P-JMOMQ*a/k$s�R�2Mµ�|b2�98C�2MC�W Y x�OMN�OMd
S�T�AN�v=JMW J/P1ubL8N=X-��J/PVx8N=a-J/a�� ´� 8Y aVJ/Q�L�W S�d=J/w$TbS�OAZ=JMR8JMOMN=P1Y R8Z�N�X/S�W W J/XMuP1Y S�R$S�TjX/S=Q�LjJ/P1Y R8Z�Q*S�w�JMW a/[�N�R8w*P1]8JA��IK��L�O-Y R8XMY L�W JKY aVN�L�L�W Y J/wTbS�O�N�L�L�OMS��=Y Q*N=P1Y R8Z�P1]8J�w�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]�S�T�P1]8J�S�x8a-JMOMv=J/wR8S�Y a-d
w�N=P-N�k���J$a1]8S���P1]8N=P�Q�Y R�Y Q�c8Q�w�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]�Y aN=P-P-N�Y R8N�x�W J�x�d�S�L8P1Y Q�Y �MY R8Z*P1]8JAJ/�=L8N�R8a1Y S�R�u1P1OMJ/JKN=a-a-S�XMY N=P-J/w$�AY P1]P1]8J���_b���VI�kA\A]8J�S�L8P1Y Q*N�W�a1Y Z�R8N�W�J/a-P1Y Q*N=P-J�Y a$a1c�x8a-J/�=c8JMR�P1W dS�x8P-N�Y R8J/w$x�d�P1]�OMJ/a1]8S�W w�Y R8Z�P1]8JAOMJ/a1c�W P1Y R8Z*X/S�JM�$XMY JMR�P-a/kA\A]�Y aAJ/a1uP1Y Q*N=P-S�OVY a5Y R8w�JMLjJMR8w�JMR�P�S�TjP1]8J�N�W Y Z�R8Q*JMR�P�S�TjP1]8JAS�x8a-JMOMv=J/w$a1Y Z�uR8N�W��AY P1]
OMJ/a1LjJ/X/P�P-S�P1]8J*x8N=a1Y a�TGc�R8X/P1Y S�R8a/k�¬�c�OMP1]8JMOMQ*S�OMJ=[VP1]8JY R�P1O-Y R8a1Y X
N=w�v�N�R�P-N=Z=J/a�S�T�P1]8J���_b���VI­S�v=JMO$P1]8J�X/S�R�v=JMR�P1Y S�R8N�W���VI¤N�OMJ$Y R8a-P1O-c8Q*JMR�P-N�W�Y R�Z=JMR8JMOMN=P1Y R8Z
N�OMJMW N=P1Y v=JMW d�a1c�LjJMO-Y S�OJ/a-P1Y Q*N=P-S�O�k
¶j�¸· q*�$n�¹AºK»½¼A�$q$»���¹Vm�p � � �

�<J/P*¾��1¿1�*À�Á<�1¿1�5Â�Ã8�1¿1�KOMJML�OMJ/a-JMR�P*P1]8J$R8S�Y a-d�S�x8a-JMOMv=J/w�w�N=P-N�[�A]8JMOMJ�Á<�1¿1�5Y a�P1]8JKc�R���R8S��AR�a1Y Z�R8N�WVP-S�xjJ�J/a-P1Y Q*N=P-J/wj[jN�R8w�Ã8�1¿1�Y a�N��A]�Y P-J�ÄKN�c8a-a1Y N�R�R8S�Y a-J��AY P1]��/JMOMS�Q*J/N�R�N�R8w�N
��R8S��ARLjS��AJMO*a1LjJ/X/P1OMN�WKw�JMR8a1Y P1d��b�A��I���Å8Æ�k��<J/P*Ç=È5É8�1¿1�*¡VÊ�Ë�Ì ÌVÍVÎw�JMR8S=P-J*N$�AN�v=JMW J/P�L8N=X-��J/PKTbN=Q�Y W d=[<Z=JMR8JMOMN=P-J/w�x�d�N�R
S�OMP1]8S�R8S�O-uQ*N�WAa-X/N�W Y R8Z�TGc�R8X/P1Y S�R�È<Ï�� ¦/ 1k*��J$N=a-a1c8Q*J$P1]8N=P�Á<�1¿1��xjJMW S�R8Z=a
P-S Ð�Ñ8Ò�Ê�Ç�È<Ï=�1¿jÓ
Ô8�V¡�Ô$Ë�Ì ÌKÎ�N�R8w�Y a$X/S=Q�L8N=X/P1W d�a1c�L�LjS�OMP-J/wjksKX/X/S�OMw�Y R8Z�W d=[<P1]8JMOMJ�J/�=Y a-P-aKN���R�Y P-J�Y R�P-J/Z=JMO�Õta1c8X-]�P1]8N=P

Ö Á�×5È<Ø-Ù É�Ù Ú�Ù Û�ÜVÀ�i¸Y TVÔ�Ý�i*S�OKÔ$Þ�Õ�h Ø × �-���
�A]8JMOMJ�È<Ø-Ù É�Ù Ú�Ù Û8�1¿1��ß½h Ø-à Æ È5É*á-h Ø �1¿jÓ�â��<Ó�Ô�ã��-Ó�äGå�æ Æ Õèç
ÓKé½ç¸êªç!i�×*iëç�Ê<×MâìÝ!h�í Ø �M[�FG®G2�® [�ÁîËîï�Ïªß



Ð�Ñ8Ò�Ê�Ç=È<Ï=�1¿<Ó�Ô8�A¡=i*ç�Ô�Ý�Õ�Î�k\5S�J/a-P1Y Q*N=P-J$Á<�1¿1�M[j�AJ�c8a-J*N�R
J/��P-JMR8w�J/w�W Y x�OMN�OMd
S�TA�AN�v=JMW J/PL8N=X-��J/P<x8N=a-J/aA� ´� 1[�w�JM��R8J/w�N=a5P1]8JVX/S�W W J/X/P1Y S�R�S�T8N�W W8P1]8JVS�OMP1]8S�R8S�O-uQ*N�W<x8N=a-J/aATbS�O�ï�Ï��A]�Y X-]�N�OMJ�a1c�x8a-J/P-a�S�T
��� Ø-Ù É�Ù Ú�¡*ÓKé�ç�êKç�i�×<i�ç�Ê<×Mâ�Ý�h í Ø�� × �1h=�

�A]8JMOMJ � Ø-Ù É�Ù Ú�ß � È<Ø-Ù É�Ù Ú�Ù Û�¡Vi*ç�Ô�Ý�Õ�h Ø � k�UVN=X-]�x8N=a1Y a�Y R
P1]�Y a�W Y x�OMN�OMd
Y a*Z�Y v=JMR�x�d�Ç � Ø-Ù É�Ù Ú­¡��Gê=×MÊ<×Mâ��VË���Î�[V�A]8JMOMJ��Y a$N�a-J/P*S�TKY R8w�Y X/J/a�P1]8N=P*OMJML�OMJ/a-JMR�P$P1]8J�P-JMOMQ�Y R8N�WKR8S�w�J/a$S�T�N��_b���VI@P1OMJ/J$� ´� 1k	�Ad�a-JMW J/X/P1Y R8Z�N�R�N�L�L�OMS�L�O-Y N=P-J���[8P1]8J�a1Y Z�R8N�WÁ�X/N�R�xjJ�OMJML�OMJ/a-JMR�P-J/w�x�d�N�OMJMW N=P1Y v=JMW d
a-Q*N�W W5R�c8Q�xjJMO�
­Ý�ÕS�T�a1Y Z�R�Y �8X/N�R�P�J/�=L8N�R8a1Y S�R�X/S�JM�$XMY JMR�P-a/k�\A]�c8a/[A�AJ�X/S�R8a1Y w�JMO�Na1Y Z�R8N�WVJ/a-P1Y Q*N=P-J�S�TVP1]8JKTbS�OMQ

�Áj�1¿1�VÀ�
�
É���� Á=Û����<Û��j�1¿1� �bg��

�A]8JMOMJ�Ç��<Û�¡���ç�Ô�ç�Õ�Î�À½Ç � Ø-Ù É�Ù Ú�¡��Gê=×MÊ<×Mâ��AË���Î�[$N�R8wÇ�Ô�É�Î ���jÉ�� 
 N�OMJAP1]8JVY R8w�Y X/J/aAS�TjP1]8JAa1Y Z�R�Y �8X/N�R�PAx8N=a1Y a5TGc�R8X/P1Y S�R8a/k\A]8J�L�OMS�x�W J/Q¤Y aKP-S���R8w�P1]8J�xjJ/a-P��@N�R8w�Ç�Ô�É8Î ���jÉ�� 
 �GxjJ/a-PQ*S�w�JMWG��a1c8X-]�P1]8N=P�P1]8J$J/a-P1Y Q*N=P-J��bg���Y a�S�L8P1Y Q*N�W�N=X/X/S�OMw�Y R8Z�P-SP1]8J���IK��L�O-Y R8XMY L�WGJ=k
�j� p���º@»���¹ · q �/� r �/· ¹Aº

\A]8JK��IK��L�O-Y R8XMY L�W J�� �=�M <N=a-a-JMOMP-a�P1]8N=PAZ�Y v=JMR�N*w�N=P-N�a-J/P�N�R8w�NX/S�W W J/X/P1Y S�R�S�T�X/S=Q�LjJ/P1Y R8Z�Q*S�w�JMW a/[5P1]8J*xjJ/a-P�Q*S�w�JMWVY a�P1]8J$S�R8JP1]8N=PAd=Y JMW w�a�P1]8JKQ�Y R�Y Q*N�W5w�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]�S�T5P1]8J�w�N=P-N�kV\A]8Jw�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]�S�T�P1]8J�w�N=P-N
Y a$X/S�c�R�P-J/w�TbS�O$J/N=X-]�Q*S�w�JMWY R�P1]8J
X/S�W W J/X/P1Y S�R�N=a�P1]8J�X/S�w�JMW JMR8Z=P1]��GY R�x�Y P-aM��S�T*JMR8X/S�w�Y R8ZP1]8J$w�N=P-N�c8a1Y R8Z�P1]8N=P�Q*S�w�JMWb[AN�R8w�P1]8J$X/S�w�JMW JMR8Z=P1]�R8J/J/w�J/w�P-Sa1LjJ/XMY Tbd*P1]8JKQ*S�w�JMW8Y P-a-JMW T-kV\A]8JAOMN=P1Y S�R8N�W J�Y aVP1]8N=PAN�Z=S�S�w$Q*S�w�JMWY a��1c8w�Z=J/w�x�d
Y P-a�N�x�Y W Y P1d�P-S�¢1J/�=L�W N�Y R8£�P1]8J�w�N=P-N�[�]8JMR8X/J�P1]8Ja1]8S�OMP-JMO�P1]8J�w�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]<[jP1]8JKxjJ/P-P-JMO�P1]8J�Q*S�w�JMWbk\A]8J�JMR8X/S�w�Y R8Z�[�N�R8w�]8JMR8X/J�P1]8J�X/S=Q�L�c8P-N=P1Y S�R�S�TKP1]8J�X/S�w�JMuW JMR8Z=P1]<[VY a�X/N�O-O-Y J/w�S�c8P�Y R�P1]�OMJ/J$a-P-JML8a/¡�����U5R8X/S�w�Y R8Z
P1]8J$S�x�ua-JMOMv=J/w�w�N=P-N$N=a-a1c8Q�Y R8Z���N�R8w�Ç�Ô�É8Î ���jÉ�� 
 N�OMJ�Z�Y v=JMR<k�h=�AU5R�uX/S�w�Y R8Z�Ç�Ô�É8Î ���jÉ�� 
 N=a-a1c8Q�Y R8Z�P1]8N=P���Y aKZ�Y v=JMR<k�g���U5R8X/S�w�Y R8Z��kKsKX/X/S�OMw�Y R8Z�W d=[VP1]8J�P-S=P-N�WVw�J/a-XMO-Y L8P1Y S�R
W JMR8Z=P1]�S�TAP1]8J�w�N=P-N*Y aZ�Y v=JMR�x�d
 A�1¾��VÀ! "�5Â# Æ Â# %$ ß& ��b¾�'���×/Ç�Ô�É�Î ���jÉ�� 
 �Â� ��1Ç�Ô�É8Î ���jÉ�� 
 '����<Â# A�(���*) �b¥��

o�+�,�- ��. _bPV�AN=aVJ/a-P-N�x�W Y a1]8J/w�x�d�/AY a-a-N�R8JMR�� �=�M jP1]8N=PAP1]8JKa1]8S�OMP1uJ/a-PVX/S�w�JMW JMR8Z=P1]�TbS�OAJMR8X/S�w�Y R8Z*N�w�N=P-N�a-J/PAÇ=¾=Û=Î ���jÛ��*0 c8a1Y R8Z*P1]8JL�OMS�x8N�x�Y W Y aMP1Y X�Q*S�w�JMW�1��1Ç=¾=Û�Î ���jÛ��*0 '�2<�M[��A]8JMOMJ�2�Y a�N�R�c�R�u��R8S��AR�L8N�OMN=Q*J/P-JMOKv=J/X/P-S�O�[�Y aKN=a-d�Q�L8P-S=P1Y X/N�W W d�Z�Y v=JMR�x�d
 A�1Ç=¾=Û=Î ���jÛ��*0 �5À�Ó$W S=Z Æ 1��1Ç=¾=Û=Î ���jÛ��*0 '%�2<�jÂ43 h W S=Z Æ Õ��1¦=�
�A]8JMOMJ��2�Y aAP1]8JKQ*N=�=Y Q�c8Q�W Y ��JMW Y ]8S�S�w�J/a-P1Y Q*N=P-S�OKS�T�25[�N�R8w 3 Y aP1]8JKR�c8Q�xjJMO�S�T5TGOMJ/J�OMJ/N�W<L8N�OMN=Q*J/P-JMOMa�Y R�P1]8J�v=J/X/P-S�O�25k
fKJMOMJ=[%2�ß�Ç=Á=Û���Î ���jÉ�� 
 N�R8w

�Á=Û��
À¤¾=Û��
ß Ö ¾�×��<Û��8Ü��-��çÊ�ç5
��MkVeAS�R8a-J/�=c8JMR�P1W d=[
 "��À �

h=Å Æ W R�h
0�

É�� 
 Í��
¾ ÆÛ�� Â Õ h W S=Z Æ �1h�6jÅ Æ ��Â 
 h W S=Z Æ Õ7)��b§��

o�+�,�- ¶*. \A]8J�Y R8w�Y X/J/a*Ç�Ô�É8Î ���jÉ�� 
 X/N�R�xjJ*a1LjJ/XMY �8J/w�x�d�N*x�Y uR8N�OMd�a-P1O-Y R8Z�S�T�W JMR8Z=P1]@Õ�X/S�R�P-N�Y R�Y R8Z�J/��N=X/P1W d!
î�/a/k¤�=Y R8X/J
P1]8JMOMJ�N�OMJ48�9:�;�a1c8X-]�LjS=a-a1Y x�W J*a-P1O-Y R8Z=a/[<N�R8w�
��-��ç!
tç�Õ��

OMJ/�=c�Y OMJ/aAW S=Z Æ Õ¤x�Y P-a��bP1]8J�L�OMS�x8N�x�Y W Y P1d�w�JMR8a1Y P1d$TGc�R8X/P1Y S�R�TbS�O�
Y aAc�R���R8S��ARj�M[j�AJK]8N�v=J
 Æ À�W S=Z Æ 8 Õ
 ; Â
W S=Z Æ Õ¤À�W S=Z Æ Õ=<�Õ�>
?> �1Õ@Ó#
��@> ) �1«=�

�Ad�N�L�L�W d=Y R8Z$��P1Y O-W Y R8Z�A aVTbS�OMQ�c�W N�P-SKP1]8JVTbN=X/P-S�O-Y N�W aAN�R8w�Y Z�R8S�O-Y R8ZX/S�R8a-P-N�R�P�P-JMOMQ*a/[<�AJ�]8N�v=JB ÆBC 
�W S=Z Æ ÕtTbS�O*ÕEDF

k�\A]8JS�L8P1Y Q*N�W�Ç�Ô�É�Î ���jÉ�� 
 N�OMJ$S�x8P-N�Y R8J/w�x�d�Q�Y R�Y Q�Y �MY RjZ5 "�AÂ! Æ keVW J/N�O-W d=[
0�
É���� Q�Y R á ¾ ÆÉ ×jg�Å Æ W R�Õ ã ç

0�
É�� 
 Í��

¾ ÆÛ�� ÂG
�
É���� �bg�Å Æ W R�Õ����b¯��

N�R8w�J/�=c8N�W Y P1d�]8S�W w�a�TbS�O
Ç�Ô�É�Î ���jÉ�� 


À � Ê�¡*' ¾=É*'�H�Å*I g<W R�Õ�×<��ç�Ê�ç�Õ � )½�b´��
fKJMR8X/J=[

 "�5Â5 Æ À �
h=Å Æ W R�h

0�
É���� Q�Y R á ¾ ÆÉ ×<g�Å Æ W R�Õ ã ) �-�/i��

o�+�,�- �*. s@��_b���VI@P1OMJ/J�X/N�R�xjJ�a1LjJ/XMY �8J/w�x�d$N*g�u1N�OMd�a-P1O-Y R8Z�[�A]�Y X-]�X/S�R�P-N�Y R8a�h�a�TbS�O*P-JMOMQ�Y R8N�W�R8S�w�J/a/[AN�R8w�JMY P1]8JMO�i=a�S�O��/aTbS�OVY R�P-JMO-R8N�WjR8S�w�J/a/[�w�JMLjJMR8w�Y R8Z*S�R�P1]8JMY O�J/�=L8N�R8a1Y S�R�Q*S�w�J�� ��h/ 1k\A]8JMOMJ$N�OMJ?' ��'<P-JMOMQ�Y R8N�W�R8S�w�J/a*N�R8w!' ��'�Ó��$Y R�P-JMO-R8N�W�R8S�w�J/a/[�A]8JMOMJ�' ��'/Y a5P1]8J�X/N�OMw�Y R8N�W Y P1d$S�T���kV�=Y R8X/JKP1]8JAP1OMJ/JAN�W �AN�d�aVJMR8w�a�AY P1]�N�P-JMOMQ�Y R8N�W�R8S�w�J=[VP1]8J*W N=a-P$h$Y R�P1]8J$a-P1O-Y R8Z�X/N�R�xjJ$w�Y a1uX/N�OMw�J/wj[jN�R8w�P1]�c8aK�AJKR8J/J/w�P-S$JMR8X/S�w�J�N$a-J/�=c8JMR8X/J*X/S�R�P-N�Y R�Y R8Z' ��'MÓ
��h�aAN�R8w?' ��'MÓ
�Ka-d�Q�xjS�W a�TGOMS=Q¤Ç�i�×/��Î�[�\A]8JKw�J/a-XMO-Y L8P1Y S�RW JMR8Z=P1]�S�TVa1c8X-]�a-J/�=c8JMR8X/J�Y a
 ��(���VÀ�W S=Z Æ 8 h�' ��'=Ó
h' ��'�Ó�� ; Â��@' ��'�Ó����<Â�W S=Z Æ ' ��'M× �-�=���

�A]8JMOMJAP1]8JV��OMa-PVP-JMOMQ�Y a5OMJ/�=c�Y OMJ/w*P-SKa1LjJ/XMY Tbd*P1]8JVW S�X/N=P1Y S�R8a�S�T<h�aY R$P1]8JAa-J/�=c8JMR8X/J=[�P1]8JAa-J/X/S�R8w$P-JMOMQ�P-SKw�Y a-XMO-Y Q�Y R8N=P-JKxjJ/P1�AJ/JMR$i=aN�R8w$�/a/[=N�R8w�P1]8JVP1]�Y OMw*P-JMOMQ�P-S�JMR8X/S�w�JAP1]8JVR�c8Q�xjJMOVS�T8P-JMOMQ�Y R8N�WP-JMOMQ*a/k�s�L�L�W d=Y R8Z���P1Y O-W Y R8Z�A a�TbS�OMQ�c�W N�P-S�P1]8J�TbN=X/P-S�O-Y N�W a�N�R8wY Z�R8S�O-Y R8Z�X/S�R8a-P-N�R�P$P-JMOMQ*a/[VY P�TbS�W W S���a$P1]8N=PB ��(��� C gJ' ��'<TbS�O' ��'�D��=kVfKJMR8X/J=[8P1]8J�P-S=P-N�W5X/S�w�JMW JMR8Z=P1]�Y a�Z�Y v=JMR�x�d
 $�1¾��VÀ�gK' ��'�Â �

h=Å Æ W R�h
0�
É���� Q�Y R á ¾ ÆÉ ×<g�Å Æ W R�Õ ã ) �-��h=�

L<� o ��M�� m�¹�ºKo5p � »�m�p � � �
�<J/P5 A� � ¾��
w�JMR8S=P-J�P1]8J�w�J/a-XMO-Y L8P1Y S�RtW JMR8Z=P1]�S�T
¾�OMJML�OMJMua-JMR�P-J/w�S�R�N
x8N=a1Y a � ÀªÇ � Ø-Ù É�Ù Ú�¡��Gê=×MÊ<×Mâ��AË���Î�[KN�R8w�W J/P� Ø-Ù É�Ù Ú�¾îÀ �JN Ø-Ù É�Ù Ú�Ù Û8�1¾��VÀ Ö ¾�×<È<Ø-Ù É�Ù Ú�Ù Û�Ü�¡���ç�Ô$ç�h Ø Õ �

xjJ$P1]8J*J/�=L8N�R8a1Y S�R�X/S�JM�$XMY JMR�P-a*S�TKP1]8J$S�x8a-JMOMv=J/w
w�N=P-N�k�\A]8JMR<[x�d$UV�8k<�-��h=�
 A� � ¾��VÀ �

O Ø-Ù É�Ù Ú	P(Q�R  A�
� Ø-Ù É�Ù Ú�¾�� �-�/g��

�A]8JMOMJ�P1]8J�w�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]�N=a-a-S�XMY N=P-J/w��AY P1]�N
P1OMJ/JMubR8S�w�J�Gê=×MÊ<×Mâ��5Y aKZ�Y v=JMR�x�d

 A� � Ø-Ù É�Ù Ú�¾��VÀ�g�Â �
h=Å Æ W R�h

Æ�S 0�
Û���� Q�Y R � N ÆØ-Ù É�Ù Ú�Ù Û �1¾��j×jg�Å Æ W R�Õ

� )
\A]8J�S�L8P1Y Q*N�W�x8N=a1Y a�TbS�O�¾
Y a�P1]8N=P � TbS�O��A]�Y X-]7 A� � ¾��*Y aQ�Y R�Y Q*N�Wbk��=Y R8X/J�P1]8J�X/S�w�JMW JMR8Z=P1]�Y R�UV�8k��-�/g��KY a$N�R�N=w�w�Y P1Y v=J



0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Time

A
m

pl
itu

de

0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Time

A
m

pl
itu

de

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Time

F
re

qu
en

cy
 (

no
rm

al
iz

ed
)

0 0.2 0.4 0.6 0.8 1
−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

Time

A
m

pl
itu

de

����� ����� ����� ��	��
¼�
���
���, ��� »���¹���������,��4+�������������+�
�������
���������
����*+��%,�����
���
���� .! ��"
o�#��*+�$�,�+�
�%&��
��������('  ��" � ��
���#*)�,�����
���,�)�,��*+&+�
 +�$o � q$À�«��Vn,'  %�"�o �.-t· �/��0%+�$�,,����
���#1)�,�����
���,�)�,��*+2
���
�����+�$�,*»���¹&%���
 +�,���
����3'  �3"Ao�
��������J,���+�
�)&��+�,�4<o � q$À��/´��Vn �
X/S=a-P�TGc�R8X/P1Y S�R<[��A]�Y X-]�w�Y OMJ/X/P1W d�OMJ/a1c�W P-a$TGOMS=QªP1]8J�J/�=L�OMJ/a-a1Y S�R8aN�R8w�N�L�L�OMS��=Y Q*N=P1Y S�Rja�w�JMO-Y v=J/w�Y R�P1]8JKL�OMJ/v=Y S�c8aKa-J/X/P1Y S�R<[jN�L�L�W d=uY R8Z�P1]8J���_b���VI�P-S�¾�d=Y JMW w�a$P1]8J$S�L8P1Y Q*N�W�x8N=a1Y a/k�\A]8J$a1Y Z�R8N�WJ/a-P1Y Q*N=P-J�Y a�a1c�x8a-J/�=c8JMR�P1W d�S�x8P-N�Y R8J/w�x�d�]8N�OMw�u1P1]�OMJ/a1]8S�W w�Y R8Z�P1]8J
X/S�JM�$XMY JMR�P-a�x�d�Å I g5W R�Õ�kV�=LjJ/XMY �8X/N�W WGd=[

�Á<�1¿1�5À �
Û�Q�5 ¾=Û ��<Û��1¿1� �-�/¥��

�A]8JMOMJ � ��<Û � ���jÛ��*0 Y a�P1]8J*S�L8P1Y Q*N�WAx8N=a1Y a/[V¾=Û$À76�¾�× ��<Û�8�[jN�R8w9;:À�Ç�Ô�É�Î ���jÉ�� 
 Y aKS�x8P-N�Y R8J/w�x�d��b´��Mk\A]8J�L�OMS�LjS=a-J/w�J/a-P1Y Q*N=P-S�O�[�X/S=Q�x�Y R8J/w��AY P1]�P1]8J�Q*S�w�Y �8J/w��Y Z�R8JMO�w�Y a-P1O-Y x�c8P1Y S�R¸�b����I��¤� �/i� 1[�d=Y JMW w�a¤OMS�x�c8a-P�P1Y Q*JMuTGOMJ/�=c8JMR8X/d�OMJML�OMJ/a-JMR�P-N=P1Y S�R8a/k�IKJMR8S=P-J�x�d=<&>�P1]8J�N�c8P-S���IS�T��5[VN�R8w�x�d?<&>�@/Ù >�A�P1]8J�XMOMS=a-a*��ItS�T��%�*N�R8w5� Æ k�\A]8JMR<[TGOMS=Q�� �/i� <N�R8w�UV�8k<�-�/¥��M[�P1]8J�����I�J/a-P1Y Q*N=P-J�S�TV¾�Y a�Z�Y v=JMR�x�d
�B�C�À �

Û�Q�5 ' ¾=Û�' Æ <;D>�E Â�h �F Û�Ù Û�G(H@Q�I /�J=Ç=¾=Û=¾�JÛ�G <;D>�E�Ù D> E G Î")��-��¦=�
\A]8J�a-J/P1KtÀ � Ç�Ôj×MÔ�L Î�¡=Ôj×-Ô�LjËM9K×8i�Ý?N8� ��<Û�× �� Û�G �Vç=O � OMJMu
a-P1O-Y X/P-a@P1]8J¤XMOMS=a-a@P-JMOMQ*a@P-Sª982�F ~�78�M6�.MFG9�~�L8N�Y OMa�S�T�x8N=a1Y a1uTGc�R8X/P1Y S�R8a/[�FG®G2�® [�x8N=a1Y a1ubTGc�R8X/P1Y S�R8a��A]8S=a-J�P1Y Q*JMubTGOMJ/�=c8JMR8X/d�w�Y a1uP-N�R8X/J�Y a�a-Q*N�W W JMOKP1]8N�R�N�X/JMOMP-N�Y R�P1]�OMJ/a1]8S�W w&O�k5\A]�Y aAP1]�OMJ/a1]8S�W wY a5N=w��1c8a-P-J/w*P-SAx8N�W N�R8X/JKP1]8JVXMOMS=a-a1u1P-JMOMQ�Y R�P-JMO-TbJMOMJMR8X/J=[�P1]8JVc8a-JMTGc�WL�OMS�LjJMOMP1Y J/a�S�T5P1]8J�w�Y a-P1O-Y x�c8P1Y S�R<[5N�R8w�P1]8J�X/S=Q�L�c8P-N=P1Y S�R8N�WAX/S=Q�uL�W J/�=Y P1d�� �/g� 1k
\A]8J$w�Y a-P-N�R8X/J�Q*J/N=a1c�OMJ$Y R�P1]8J�P1Y Q*JMubTGOMJ/�=c8JMR8X/dL�W N�R8J�Y aKw�JM��R8J/w�x�d

N8� ��<Û=× �� Û�G �5ÀQP �SR¿1Û�Ó!R¿ Û�G �1ÆT*¿1Û�T*¿ Û�G Â � RU Û�Ó RU Û�G �1ÆT U Û�T U Û�GWV �-à Æ �-�/§��

�A]8JMOMJ��SR¿1Û�× RU Û=�<Y aAP1]8J�LjS=a1Y P1Y S�R�S�T5P1]8JKX/JMW W<N=a-a-S�XMY N=P-J/w��AY P1] ��<Û�XT*¿1Û$N�R8w?T U Û$N�OMJ=[<OMJ/a1LjJ/X/P1Y v=JMW d=[AP1]8J$�AY w�P1]8a��Gc�R8X/JMOMP-N�Y R�P1Y J/aM�Y R�P1Y Q*J�N�R8w�TGOMJ/�=c8JMR8X/d=k��=Y Q�Y W N�O�R8S=P-N=P1Y S�R8a�N�L�L�W d�P-S �� Û�G k\A]8J*L�OMS�LjS=a-J/w�J/a-P1Y Q*N=P-J$Y a�OMS�x�c8a-P*P-S�R8S�Y a-J�N�R8w
LjS=a-a-J/a-a-J/aP1]8J*c8a-JMTGc�WAL�OMS�LjJMOMP1Y J/a*S�TKP1]8J$Q*S�w�Y �8J/w���Y Z�R8JMO$w�Y a-P1O-Y x�c8P1Y S�R5[R8N=Q*JMW d�]�Y Z�]�JMR8JMOMZ=d�X/S�R8X/JMR�P1OMN=P1Y S�R<[V�AJMW WVw�JMW Y R8J/N=P-J/w�X/S=Q�LjS�uR8JMR�P-a/[�W S���Y R�P-JMO-TbJMOMJMR8X/JMu1P-JMOMQ*a/[52�|bz�®A� ��h/ 1kYj� m � º�Z$m�» · ¹Aº
s¤a-d=R�P1]8J/P1Y X�a1Y Z�R8N�Wb[KXMOMJ/N=P-J/w
x�d
N�W Y R8J/N�O�a1c�LjJMO-LjS=a1Y P1Y S�R�S�TKNTbJ/���AN�v=JMW J/P5L8N=X-��J/P-a��-��h�Ó�P-N�L$X/S�Y [8J/P5��W P-JMOMaM�M[�N�R8w*N�R8S�Y a-d*v=JMO-ua1Y S�R��AY P1]�a1Y Z�R8N�W u1P-S�ubR8S�Y a-J�OMN=P1Y S
��\�/KÀ�«�w��@N�OMJ�w�JML�Y X/P-J/w
Y R¬<Y Z=a/k5�=�bN��buM�Gxj�MkV\A]8J�S�L8P1Y Q*N�WA��_b���VI@S�TVP1]8JKR8S�Y a-d�a1Y Z�R8N�W5c8a1uY R8Z�P1]8JK��IK��XMO-Y P-JMO-Y S�R�Y aVa1]8S��AR$Y R�¬<Y Z�kj�=�bX��Mk5\A]8JKJ/�=L8N�R8a1Y S�R
X/S�JM�$XMY JMR�P-a�N�OMJ*P1]�OMJ/a1]8S�W w�J/w�x�d�Å I g<W R�ÕèN�R8w�P1OMN�R8a1TbS�OMQ*J/w

�B,�����
���
�����»!,�+�$���� o � q  �VnW"
��N�Y P-S�� h/  �=k ��AN=a1Y a1u1�5c�OMa1c�Y P*� �/¥�  ¥�k g

IKS�R8S�]8S�uS]=S�]�R8a-P-S�R8J�� �M  §�k ¥
��N=P-X-]�Y R8Z�u1�5c�OMa1c�Y P «�k ¦\A]8JKL�OMS�LjS=a-J/w�Q*J/P1]8S�w �/´�k �

p3����� , ��� o�
�������� �@+���������
���,!����+�
����&0S����+�$�,?��
���������,���+�
 �)&��+�,��!��0�+�$�,=��#��*+�$�,�+�
�%?��
���������
���
����!+�$�,;��
���������#*��0+W���J,�� ,�+?-���%�^�,�+��  ��h��@+��J-_%���
 `	,�+1ab� +�,�����"&�����_������
���
���%,�����
���
����&)�,�+�$������ �
x8N=X-��Y R�P-S�P1]8J�a1Y Z�R8N�WAw�S=Q*N�Y R<k*eAS=Q�L8N�OMJ/w�P-S$P1]8J�R8S�Y a-d�Q*J/N�ua1c�OMJ/Q*JMR�P/[KP1]8J�a1Y Z�R8N�W*J/a-P1Y Q*N=P-J��b¬<Y Z�k��=�bw8�-�*Y a�JMR�]8N�R8X/J/w�P-S��\�/KÀ��/´=w��Kk=\5N�x�W J��AX/S=Q�L8N�OMJ/aVP1]8J���\�/�aVS�x8P-N�Y R8J/w*x�d�N�W P-JMO-uR8N=P1Y v=J�Q*J/P1]8S�w�a/k�\A]8JMY O*w�JM�8XMY JMR�P*LjJMO-TbS�OMQ*N�R8X/J$OMJ/a1c�W P-a�TGOMS=QP1]8JVOMJ/a-P1O-Y X/P-J/w$X/S=Q�L�OMJ/a-a1Y S�R�X/N�L8N�x�Y W Y P1d$S�TjP1]8J����VI�k�\A]8JAL�OMS�uLjS=a-J/w�Q*J/P1]8S�w*c8a-J/a�P1]8J���_b���VI�[8�A]�Y X-]�S�L8P1Y Q�Y �/J/a�P1]8JKOMJML�OMJMua-JMR�P-N=P1Y S�R�x�d�Y R8X/S�O-LjS�OMN=P1Y R8Z�P1OMN�R8a1W N=P1Y S�R8a$S�TK�AN�v=JMW J/P1ubL8N=X-��J/P-aTbS�O�a1Y Z�R8N�WKX/S=Q�LjS�R8JMR�P-a*P1]8N=P�N�OMJ*R8S=P�N�W Y Z�R8J/w��AY P1]�P1]8J�x8N=a1Y aJMW J/Q*JMR�P-a/k¬<Y Z�k8hKa1]8S���aAP1]8JK��I�[�a-Q*S�S=P1]8J/w$L8a-JMc8w�S*��Y Z�R8JMOKw�Y a-P1O-Y x�c�uP1Y S�R�N�R8w�����I�TbS�OAP1]8JKa-d=R�P1]8J/P1Y X�a1Y Z�R8N�WbkA\A]8J�OMJ/a1c�W P-aATbS�O�P1]8JR8S�Y a-d�v=JMOMa1Y S�R�N�OMJ$w�JML�Y X/P-J/w
Y R�¬<Y Z�k<g�k$UV�=LjJ/X/P-J/w�W d=[AP1]8J*��IS�T�P1]8J�Q�c�W P1Y X/S=Q�LjS�R8JMR�P$a1Y Z�R8N�W�Y a*X/S�O-O-c�L8P-J/w
x�d�Y R�P-JMO-TbJMOMJMR8X/JP-JMOMQ*a/[��A]�Y W J�P1]8J�a-Q*S�S=P1]8J/w*L8a-JMc8w�S*��Y Z�R8JMOKw�Y a-P1O-Y x�c8P1Y S�R8a�N�OMJOMS�x�c8a-PKY R
P1]8J�R8S�Y a-d�JMR�v=Y OMS�R8Q*JMR�P/k*fKS��AJ/v=JMO�[j�AJ�X/N�R�OMJ/N=w�Y W dS�x8a-JMOMv=J�P1]8N=P$P1]8J�JMR8JMOMZ=d�X/S�R8X/JMR�P1OMN=P1Y S�R�S�T�P1]8J�a1Y Z�R8N�W�X/S=Q�uLjS�R8JMR�P-aKY aKLjS�S�O�k�_GR
X/S�R�P1OMN=a-P/[jP1]8J�L�OMS�LjS=a-J/w
J/a-P1Y Q*N=P-J*S�TAP1]8J����I�OMJ/P-N�Y R8aVY P-a5OMS�x�c8a-P1R8J/a-aAN�R8w*Y R8a-JMR8a1Y P1Y v=Y P1d�P-SKR8S�Y a-J��A]�Y W JL�OMS�v=Y w�Y R8Z�P1]8J�w�J/a1Y OMJ/w�P1Y Q*JMubTGOMJ/�=c8JMR8X/d$OMJ/a-S�W c8P1Y S�R<kcj� q$ºK¹Vm�p � � � p��t�$p���ºKq - �$q�d
_GR�� h/ 1[ja-J/v=JMOMN�WAW Y x�OMN�O-Y J/a*S�T��AN�v=JMW J/P1ubL8N=X-��J/P�x8N=a-J/a�N�OMJ*X/S�R8a1Y w�uJMOMJ/wjkK\A]8J�¢bxjJ/a-P�x8N=a1Y a-£$Y R
J/N=X-]�Y a�a-JMW J/X/P-J/w�c8a1Y R8Z����VI�N�R8wP1]8J��=]8N�R�R8S�R�JMR�P1OMS�L�d�XMO-Y P-JMO-Y S�R<kª�=c�x8a-J/�=c8JMR�P1W d=[$P1]8J
��IK�L�O-Y R8XMY L�W JKY a5N�L�L�W Y J/w$TbS�OVw�J/P-JMOMQ�Y R�Y R8Z�P1]8J�S�L8P1Y Q�c8Q@N=Q*S�R8Z�P1]8J¢bxjJ/a-P�x8N=a-J/a-£�k�\A]8J$L�OMS�LjS=a-J/w�Q*J/P1]8S�w�P1OMN�R8a1W N=P-J/a�P1]8J���IK�XMO-Y P-JMO-Y S�R�Y R�P-S�N�R�N=w�w�Y P1Y v=J�Y R�TbS�OMQ*N=P1Y S�R�X/S=a-P*TGc�R8X/P1Y S�R<[KP1]�c8aOMJMR8w�JMO-Y R8Z�P1]8J�xjJ/a-P1ubx8N=a1Y a�a-J/N�OMX-]
Q*N�R8N=Z=J/N�x�W J=k$¬�c�OMP1]8JMOMQ*S�OMJ=[Y Pjc8a-J/a5P1]8JA��_b���VI�[=�A]�Y X-]*d=Y JMW w�aAa1L8N�OMa-JMO5OMJML�OMJ/a-JMR�P-N=P1Y S�R8aVN�R8wxjJ/P-P-JMOKJ/a-P1Y Q*N=P-J/aKP1]8N�R�P1]8J����VI�k_GR�� g� 1[8���VI@Y aKN�L�L�W Y J/w�P-S$P1]8J�R8S�Y a-d�w�N=P-N*c8a1Y R8Z�N�R�Y R�TbS�O-uQ*N=P1Y S�R�X/S=a-Pet�1Ç=¾=É�Î=�VÀ �

É
Q�Y R á ¾ ÆÉ ×8h=Å Æ W S=Z Æ Õ ã ) �-��«=�

\A]8JAa1Y Z�R8N�WjJ/a-P1Y Q*N=P-JAY a5OMJ/X/S�R8a-P1O-c8X/P-J/w*TGOMS=Q�X/S�JM�$XMY JMR�P-aV�A]8S=a-J
Q*N=Z�R�Y P1c8w�J/a*N�OMJ*W N�OMZ=JMO*P1]8N�R�Å�f h<W S=Z Æ Õ�k$\A]�Y a�Q*J/P1]8S�w�Y Z�uR8S�OMJ/a�P1]8J�w�J/a-XMO-Y L8P1Y S�RtW JMR8Z=P1]¤S�T�P1]8J�J/�=L8N�R8a1Y S�RtP1OMJ/J��ba-J/J



0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

qu
en

cy
 (

no
rm

al
iz

ed
)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

qu
en

cy
 (

no
rm

al
iz

ed
)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

qu
en

cy
 (

no
rm

al
iz

ed
)

Time����� ����� �����
¼�
���
���, ¶j� rW���*+���
���-����J+��,0S���B+�$�,�+�,���+1��
�������� .1 ��" - 
�����,��,�3
���+���
���
�+�
����3'  ��"$o�)&���J+�$�,��7-���,�
���� - 
�����,��,�3
���+���
 ���
�+�
����3'  %�"*pW$�,1)&���3
 a	,�� - 
�����,�� �3
���+���
���
�+�
���� � �����-�

0 0.2 0.4 0.6 0.8 1
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

qu
en

cy
 (

no
rm

al
iz

ed
)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

qu
en

cy
 (

no
rm

al
iz

ed
)

Time
0 0.2 0.4 0.6 0.8 1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

F
re

qu
en

cy
 (

no
rm

al
iz

ed
)

Time����� ����� �����
¼�
���
���, �j� rW���*+���
��5-����J+��!0S���?����
���# +�,���+?��
�������� .  ��" - 
�����,��!�3
���+���
���
�+�
����3'  ��"�o�)&���J+�$�,��E-���,�
���� - 
�����,���3
���+���
���
�+�
����3'  %�"*pW$�,�-����*-�����,�� +�
�)�,��S0.��,���
�,���%�# �3
���+���
���
�+�
�����,���+�
�)&��+�, �
UV�8k��-��h=�-�M[=N�R8w�J/�=LjJ/X/P-J/w�W d*P1]8JAJ/a-P1Y Q*N=P-S�O5Y aVa-JMR8a1Y P1Y v=J�P-SKa1Y Z�R8N�WP1OMN�R8a1W N=P1Y S�R8a/k_GR�� �M 1[=P1]8JAXMO-Y P-JMO-Y S�R$TbS�OVP1]8J�S�L8P1Y Q*N�W8x8N=a1Y aAa-JMW J/X/P1Y S�R$Y aVQ�Y R�Y uQ�c8Q�Q*J/N�R�u1a-�=c8N�OMJ/w$JMO-OMS�O�[�OMN=P1]8JMOAP1]8N�R*��IK�Vk=\A]8JVxjJ/a-P1ubx8N=a1Y aQ�Y R�Y Q�Y �/J/a et�1Ç=¾=É�Î=�VÀ �

É
Q�Y R á ¾ ÆÉ ×�� Æ ã × �-�/¯��

�A]8JMOMJ	��À�
8Å<�-��Â I h<W R
�?0K�M[��?0�Y a$P1]8J$R�c8Q�xjJMO�S�T�w�Y a1uP1Y R8X/P�x8N=a1Y a1ubTGc�R8X/P1Y S�R8a�X/S�R�P-N�Y R8J/w�Y R�P1]8J�W Y x�OMN�OMd@�GTbS�O����VI�[
�?0�À�Õ�W S=Z Æ Õ��5N�R8w�
�H�¯�k5\A]8JKa1Y Z�R8N�WjY aAOMJ/X/S�R8a-P1O-c8X/P-J/w�S�RP1]8JVxjJ/a-P1ubx8N=a1Y aVTGOMS=Q�X/S�JM�$XMY JMR�P-aV�A]8S=a-J�Q*N=Z�R�Y P1c8w�J/aAN�OMJVW N�OMZ=JMO
P1]8N�R	��k5\A]8JKP1]�OMJ/a1]8S�W w��KY aVW N�OMZ=JMOKP1]8N�R�Å I g<W R�Õ�x�d*N=PVW J/N=a-P
N�TbN=X/P-S�O$S�TK¯ f h���g�k
\A]�c8a/[VXMO-Y P-JMO-Y S�R��-�/¯���Y Q�LjS=a-J/a$N�W N�OMZ=JMOLjJMR8N�W P1d$S�R$R8S�R8�/JMOMS*X/S�JM�$XMY JMR�P-a/[�x�c8PVR8S�R8J�Y aAN=a-a-S�XMY N=P-J/w��AY P1]P1]8J�X/S=Q�L�W J/�=Y P1d�S�TVP1]8J�J/�=L8N�R8a1Y S�R�u1P1OMJ/J��ba-J/J�UV�8kj�-��h=�-�Mk

q$ºK¼�ºKq$º � r*ºKo
� �M �I�k��Vk�IKS�R8S�]8S*N�R8w�_-k��
k�]=S�]�R8a-P-S�R8J=[V¢-_bw�J/N�W<w�JMR8S�Y a1Y R8Z*Y RN�R�S�OMP1]8S�R8S�OMQ*N�WVx8N=a1Y a�X-]8S=a-JMR�TGOMS=Q�N*W Y x�OMN�OMd�S�T5x8N=a-J/a-£�[456�>A{<|b2/,�?A2�98C�y�,��KzM0�C�®K;jz�FG® :�;j2�.M®�+-[��VS�Wbk�g��/´�[$�/´=´=¥�[L�L<k<�/g���«��8�/g�h=h�k
� h/ W\�k���N�Y P-S�[�¢-�=Y Q�c�W P-N�R8J/S�cja�R8S�Y a-J�a1c�L�L�OMJ/a-a1Y S�RtN�R8w@a1Y Z�uR8N�W�X/S=Q�L�OMJ/a-a1Y S�R�c8a1Y R8Z�N�W Y x�OMN�OMd
S�TKS�OMP1]8S�R8S�OMQ*N�WAx8N=a-J/aN�R8w�P1]8J�Q�Y R�Y Q�c8Qtw�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]
XMO-Y P-JMO-Y S�R8£�[jY R<¡VU�k¬8S�c�TbS�c�W N$N�R8w��5k��Kc8Q*N�O�[�J/w�a/k [���0�E�2/3 2�|G,�FG9���2M6M{878©�,/FGz/,M[sKX/N=w�J/Q�Y X��5OMJ/a-a/[<�/´=´=¥�[�L�L<kjh�´=´���g�h�¥�k
� g� �f�k��KO-Y Q�[$N�R8w7]�k u-eKk��5J/a-�=c8J/P/[�¢-¨�R¤P1]8J�a-P-N=P1Y a-P1Y X/a�S�TxjJ/a-P�x8N=a-J/a�XMO-Y P-JMO-Y N=£�[�Y R<¡�s�k�s�R�P-S�R�Y N=w�Y a
N�R8w@Ä�kK¨�L�uLjJMR�]8JMY Q�[<J/wjk [���0�E�2/3 2�|V0�98C�;j|b0�|bF ,/|bFGz/,M[��=L�O-Y R8Z=JMO-u��VJMO-W N=Z�[�/´=´�¦�[�L�L<k<�/´=g���h�i�«�k
� ¥� ��5k$��S�c�W Y R<[@¢-�=Y Z�R8N�W�J/a-P1Y Q*N=P1Y S�R­c8a1Y R8Z¤N=w�N�L8P-J/w�P1OMJ/JMua-P1O-c8X/P1c�OMJ/w$x8N=a-J/aKN�R8w�P1]8J���IK��L�O-Y R8XMY L�W J�£�[V�A.16�z�®j+������+M98|b®8;j©=>�®� <FG>�2/��!j.12#"�®$ <FG>�2/�1;jzM0=3 2���980=3 ® [=�5N�O-Y a/[8¬�OMN�R8X/J=[�/¯���h��,]�c�R8J*�/´=´=§�[�L�L<k<�/¥��#�8�/¥=g�k

� ¦/ �/�kK/�kKeAS�Y TbQ*N�R�N�R8w��
k$��k���Y X-��JMO-]8N�c8a-JMO�[
¢1U5R�P1OMS�L�d=ux8N=a-J/w�N�W Z=S�O-Y P1]8Q*a5TbS�O<xjJ/a-P<x8N=a1Y aVa-JMW J/X/P1Y S�R8£�[8+������% �.10�9�,/®+M9/�/6�.M>�®& 8782M6�.M©�[��VS�Wbk�g=¯�[�\KS�k=h�[���N�O�k��/´=´�h�[�L�L<k=«��/g���«��/¯�k
� §� �/�k�/�k�eAS�Y TbQ*N�RªN�R8w­I�k��Vk�IKS�R8S�]8S�[¤¢1\<OMN�R8a1W N=P1Y S�R�uY R�v�N�O-Y N�R�P�w�JMubR8S�Y a1Y R8Z=£�[KY R<¡�s�k5s�R�P-S�R�Y N=w�Y a�N�R8w�Ä�kA¨�L�uLjJMR�]8JMY Q�[jJ/wjk [K��0�E�2/3 2�|50�98C*;j|b0�|bF ,/|bFGz/,M[��=L�O-Y R8Z=JMO-u��VJMO-W N=Z�[�/´=´�¦�[�L�L<k<��h=¦��8��¦�i�k
� «/ W\�k�s�k���]�Y P-Q*N�Wb[ ]�k�eKk#/Ac8P1W J/w�Z=J­N�R8w ]�k�eAS�]8JMR<[¢1��N�v=JMW J/P1ubx8N=a-J/w@R8S�Y a-J�OMJ/w�c8X/P1Y S�R8£�[��A.16�z�®�+�4'��;8;8�V��(�)=[IKJ/P1OMS�Y P/[8��Y X-]�Y Z=N�R<[<¯��8��h*��N�d��/´=´�¦�[8L�L<k8g=i=i=g���g=i=i=§�k
� ¯� ,]�k u-eKkK�5J/a-�=c8J/P/[�f�k
�KO-Y QîN�R8w�f�k�eAN�O-TbN�R�P-N�R<[�¢1\AY Q*JMuY R�v�N�O-Y N�R�P�S�OMP1]8S�R8S�OMQ*N�WV�AN�v=JMW J/P�OMJML�OMJ/a-JMR�P-N=P1Y S�R8a-£�[V+������

 �.10�9�,/®<;jF ~�®j�A.16�z�® [��VS�Wbk8¥=¥�[8s�c8Z�kj�/´=´=§�[8L�L<k<�/´=§=¥��8�/´=´=§�k
� ´� *_-k5eAS�]8JMR<[A�8k�/�N=��N�R8w
I�k5��N�W N�]<[*¢-¨�OMP1]8S�R8S�OMQ*N�W�a1]�Y TbP1uY R�v�N�O-Y N�R�P*�AN�v=JMW J/PKL8N=X-��J/P�w�J/X/S=Q�LjS=a1Y P1Y S�R�N�R8w�OMJML�OMJ/a-JMR�uP-N=P1Y S�R8£�[5;jF ~�®j�A.16�z�® [��VS�Wbkj¦=«�[8��N�O�kj�/´=´�«�[8L�L<kjh=¦��#��h=«�i�k
� �/i� *_-k8eAS�]8JMR<[j�8k�/�N=��N�R8w�I�k���N�W N�]<[�¢1U5W Y Q�Y R8N=P1Y RjZ$Y R�P-JMO-TbJMO-uJMR8X/J�P-JMOMQ*a�Y R
P1]8J*��Y Z�R8JMO�w�Y a-P1O-Y x�c8P1Y S=R�c8a1Y R8Z�J/��P-JMR8w�J/wW Y x�OMN�O-Y J/a�S�T<x8N=a-J/a-£�[<�A.16�z�®<+�4'��;8;8�V��(�*�[�ÄKJMOMQ*N�R�d=[jh�i���h�¥s�L�O�kj�/´=´�«�[8L�L<kjh��/g=g���h��/g=§�k
� �=�M ,]�k"/AY a-a-N�R8JMR<[�;j|b6�zM780=,/|bFGz�456�>A{j3 2Mµ�FG|b©
FG9�;j|b0�|bF ,/|bFGzM0=3V+M9��

"�y�FG.M©�[���S�O-W w���XMY JMR�P1Y �8X=[5�=Y R8Z=N�LjS�OMJ=[V�/´=¯=´�k
� ��h/ *_-k�eAS�]8JMR<[8�8k�/�N=��N�R8w$I�k���N�W N�]<[V¢1\<OMN�R8a1W N=P1Y S�R�ubY R8v�N�O-YGN�R�Pw�JMR8S�Y a1Y R8Z$c8a1Y R8Z$P1]8J�Q�Y R�Y Q�c8Qtw�J/a-XMO-Y L8P1Y S�R�W JMR8Z=P1]�XMO-Y P-JMuO-Y S�R8£�[A\5J/X-]<k%/�JML<k [Ae�e���+��_\KS�k5h�¥=§�[AIKJML8P/k5S�TKU5W J/X/P/kU5R8Z�k [�\5J/X-]�R�Y S�R�uA_-_b\�[8_ba1OMN=JMWb[�]�c�R8J*�/´=´=¯�k
� �/g� *_-k*eAS�]8JMR<[
�8k�/�N=��N�R8w¤I�k*��N�W N�]<[�¢1sKw�N�L8P1Y v=J�P1Y Q*JMuTGOMJ/�=c8JMR8X/d�w�Y a-P1O-Y x�c8P1Y S�Rja*v=Y N�P1]8J*a1]�Y TbP1ubY R�v�N�O-Y N�R�P*�AN�v=JMW J/PL8N=X-��J/P*w�J/X/S=Q�LjS=a1Y P1Y S�R8£�[*�A.16�z�®A+������@+M98|b®A;j©=>�®, <FG>�2/�

!j.12#"�®- <FG>�2/�1;jzM0=3 2-��980=3 ©�,/F ,M[�[��5Y P-P-a1x�c�OMZ�]<[��js�[�§���´¨KX/P/kj�/´=´=¯�k
� �/¥� *�8k�eV]8JMR$N�R8w$I�k��Vk=IKS�R8S�]8S�[A¢1s�P-S=Q�Y XKw�J/X/S=Q�LjS=a1Y P1Y S�R�x�dx8N=a1Y a<L�c�OMa1c�Y P-£�[�\5J/X-]<k�/�JML<k [=IKJML8P/k�S�Tj��P-N=P1Y a-P1Y X/a/[8��P-N�R�TbS�OMw

+�R�Y v8k [8¬8JMx<k<�/´=´=§�k


