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& a ¯ / � V �'^ / a ±I a L & EZ¯ / � V � ^ / E�±I E H ¯;& a ^ & 5 ±\¯ / � V � ^ / a ±I a L ¯-& E.L & 5 ±i¯ /�� ^ / EÃ±I E L���� ��� ¯;:8u � uR9»±
i��q¯ :Ru � u 9^±!W�& a 7L{�����6B}V=Z5<7 RD��6@�54J7��Psy=Z587��r5���4zW�7\NM���R=r}3-Z7R7�=Z587��P�5-/4 ��6,W�& E�7^{����)6j}6=Z587 RP�06/�54J7®�Is���-XNh-B�<}3-Z7R7®=Z5<7

�I�;-/4 �)6]W[=Z�Jx!55-j�r5a=?587®=Q-Z7��)6 RD��6@�54J7 & 5 -B} �0757R7&7MW ��� -B}6=Z5<7®�<7i=!�'�54zW�7\N!�Pse4J��6B7L�!�;6X7^}V=?5��>=!5�� RD7����>x6797|���R=!�PsF=Z5<7�r5���4zW�7\Nv=Z5<NZ�0�5.P5a=Z587`28�<7<�54J�I=
�P�L} �I�;7 / � V � -j}v=Z587 �I=Q4J�D}Q28587LNQ-j�T28NZ7^}Z}Q�8N?7Pu h 7��IN?N �P�5.�-B�5.p¯-:Ru � u 9^±6xM7 .D7i=
& 5 ^ ¯ / � V � ^ / a ±I a ^ ¯ / � V � ^ / EÃ±I E b H���� � � ¯;:8u � u ;D±

? 587�N �I=Z7��Is��<�>x �PsS. �D}k4J��6B7L�<�56B7L}�=Z58N?���5.D5A=Z5<7��02�7L�5-B�5.
-j} 28NZ�02��DN�=1-X�D���)6F=Z�p=Z587�28N?7L}?}3�<NZ7m75-w��7\N?7\�<�\7�W�7i=kxM7\7L�=Z5<7��r5��)4�W�7LN �I�;7a=Z587 �I=Q4J�D}Q28587LNZ7Du ? 5���}<W\-B� ��}Q4 �)6@6�=Q-@4J7 � B
� � � H 0�� ¯ / a L � / ^ / � V � ± � B

	 0�� ¯ / a ^ / � V � ± � B ¯;:8u � u Þ ±
H 0��

0*1 7 ¯;:8u � u � ±
i��[=Z7&.PN
�>=Q-B�5.§¯;:8u � u Þ ±VxM7G�PWR=
�)-B�y]

��� H 0 �0*1 465�#7 8
B ¯;:8u � u :D±

*8N?��4 / & H � � I �I�;7p�i�P��}3-Z7R7\N1-B�5.�=?5��>=o7\�8N1-B�5.�=?587����)6@-BW8N �I=Q-B�P� -B�>Hk7^��=Q-B�P�eWD=?587�RP�06/�54J7T-X�>Hk7^��=?7&7+-B} &�3 �P�;7|=?55-B}-j}:7\�87�x!587L�p=?587 �I�;-/4 �)6�-j}!�8�P=:-X��=Z5<7��r5��)4�W�7LN&WRxM7G�PWR=
�)-B�
� 3 H / � V � &�3� I a H 0��0 1 4 V�
� 7 3�8

B ¯;:8u � u >[±
x!587LNZ7 7 3 =Z5878RP�06w=
�).D7��PsV=Z5<7J���)6@-XW<N �I=Q-B�P� �P�;7 B 3 -j}®=Z587�=1-/4J7��>=�x!55-j�r5q=Z587828N?7L}?}3�<NZ7J}3-@.P� �)6cs�NZ�04 =Z5<7J���)6@-XW<N �I=Q-B�P�N?7i=Q�<NZ�<}6=?� U u h 7<4J7<4�W�7LN&W:=?587�����6/-BW8N
�>=Q-B�P��7R�:7L}M�8�P=j-B�'RP�06/RD7*=Z5<7 2<NZ7^}�7L�<�i7®�Is�=Z587��I�;-/4 �)6�-B�[=Z��=Z587��r5���4zW�7\N9W8}���=Z5<7=Z7&482�7LN �I=Q�8N?7�-X�'RP�06/RD7&7
-X��=Z5;-B}:2<NZ�R�i7^}Z}j-j}�I a u�*8N?��4 ¯;:8u � u >[±VxM7G�PWR=
�)-B�
������ �I�Y7p5<7\�<�\7�W:s�N?��4 ¯-:Ru � u :P±6xM7®5 � RP7

� � � H / � V � & 3I a c 5� 7 8 Bc V 
� 7 3 8
B ¯;:8u � uC�P±

O'�8W�}k=1-w=1�R=Q-B�5.	¯;:8u � uC�P±>-X�[=Z�A¯-:Ru � uG;P±XWRxM7`.P7\=v=Z587�7\n'2<NZ7^}Z}Q-X�D�



� 	�� 	��������	��

���������������	��� > 9

& 5 ^ / � V � ^ /`_aI a ^ / � V � ^ /`_EI E b H & 3 / � V �I a c 5� 7 8 Bc V�
� 7 3 8
B ¯;:8u � u �[±

E .��)-B�MW:=Z5;-B} ��25256@-X7^} �>= B 3'W8=Z587G=1-/4J7 �>=*x!5;-B�r5p=Z587`2<NZ7^}Z}Q�8N?7G}Q-@.P����6�s�NZ�04 =Z587����)6@-XW<N �I=Q-B�P��NZ7\=Q�8N?�<}M=Z� U u�I -j}v=Z5<7=Q-@4J7 �>=�x!55-B�r5O=?587 28N?7L}?}3�<NZ7�}Q-/.D���)6¢s�N?��4 =Z5<7�W8N?7��>=?5³NZ7\=Q�8N?�<}G=?�	�\7LNZ��u�O'-B�<�i7 75�8NQ-B�5.f-B�85���6��I=Q-B�P� �I�Y7O���)6@-XW<N �I=Q-B�P�-B�>Hk7L�i=Q-B�P��W��I=?5q}Q-/.D���)6j}T.P���87&. �I=Q-@RP7�W�W��I=?5��Is�=?587�-X�[=Z7&.PN
�)6j}��PNZ7��87<.��>=Q-@RP7Du E 6B}Z�aSD7\7&2f-X� 48-X�;7	=Z5��I= / a �I�;7 / E �IN?7=Z5<7px �>=?7\NmR ��2��DNm28N?7L}?}3�<NZ7 -B�´=?587��r5 �)4zW�7\N �I�;7	6/�8�;.D}&W�x!55-B�r5 �IN?7�NZ7^}32�7L�i=Q-@RP7&6/ 4J7��P}Q�8N?7&7 �P�;7´S:�8�>x!�´s�N?��4 =Z5<7} �>=Q�<N �I=Q-B�P�p�<�8N1RP7Pu
�J��� �����! #"%$'&)(+*-,/.102,43�56*

i��o=?55-B}�4J�\7R7<6]W�}Z��4J7 �D}Z}Q�5482R=1-X�D�<}|s�N?��4����<Na7in:=?7\�<}Q-X�D� �Is�=?587 ��N?�PN?W��)�;.P5 �I�;7 *87\�<� 4J�\7R7<6 �IN?7	N?7<6��>nR7&7 u i��2��PN�=1-B�<�56��PN&W<x67�=
�ISD7`-X�[=Z� �P�\�\���8�[=*=?587��<�>x'�Ps���-XNk.P��-B�5.|�0�R=*=Z5<NZ�0�5.P5§=?587�28�87&�54J�I=
�P�\}Lu ? 55-j}!�<�>x -j}o28N?��2��PNZ=Q-B�P����6=Z�q=Z5<7+28N?7L}?}Q�8NZ7+7\-w��7\N?7\���i7�W�7\=kx67L7\�¶=?587 �>=Q4J�[}3285<7\N?7 �I�;7¶=Z587§�r5���4zW�7\N^u E . �)-B�MW�=?587�28NZ7^}Z}Q�8N?7 -B�<}3-Z7R7p=Z587�6@�8�5.D}
�I�Y7�=?587 28N?7L}?}Q�8NZ78-B�O=Z587a�r5 �)4zW�7\N �PNZ7��D}Z}Q�54J7&7q=?�AW�7|7^{0� �)6Ãu ? 587�-B�R�<�>x��Iso7RN1 �)-BN�s�N?��43=Z587 6B7ist= �I�;7O���8=��<�>x�IsV�r5 �)4zW�7\NQn �)-BNvs�NZ�04�=?587zN1-@.P5[= �IN?7 ��6B}Z�a�i�D�<}Q-@7R7LNZ797�=Z��W�7z7^{����)6Ãu ? 5'�<}&W�xM7��87&.�6B7L�i=�=Z5<7z7i��7L�i=��Ps�=Z587^}�7z=kx6�|���>x*}�P�O=?587�28N?7L}?}3�8N?7��Is �)-BN`-X�³=?587��r5��)4�W�7LNLu�pO7|�8�P=Z7J=Z5 �>=&WF=Z587^}�7J���>x*}G587<6@2 4 ��-X�[=
�)-B�q=?587J=Z7&482�7LN �I=Q�8N?7�-X��}3-Z7R7J=Z5<7�r5���4zW�7\N �>= �J�i�D�<}�= �I�[=:6B7<RP7&6�u
E =v=Q-@4J7 B =?587`2��IN
�)4J7\=Z7\Nr}h-X��=?587��r5��)4�W�7LN �IN?7 787\�8�P=Z7&7 �D}Ms���6@6X�>x*}L]

/ ¯ B ± ? 5<7�=?�I=
�)6M28N?7L}?}Q�8NZ7/`_a ? 5<7 R ��2��DN:28NZ7^}Z}Q�8N?7T-B��=Z587��r5 �)4zW�7\N/ 	a ¯ B ± ? 5<7 2<NZ7^}Z}Q�8N?7®�PsF=?587�7RN1 �)-BN:-X��=?587��r5��)4�W�7LN
I a ? 5<7�=?7<482�7\N
�>=Q�<NZ7`-B�a=?587��r5���4zW�7\N& a ¯ B ± ? 5<7 RD��6@�54J7G�Isc=Z587��r5���4zW�7\N� a ¯ B ± ? 5<7�=?�I=
�)6y�'�54�W�7LN!�IsP4��06X7^�!�56B7L}j-B�p=Z587��r5���4zW�7\N��	a ¯ B ± ? 5<7®�'�54�W�7LN*�IsP7RN1 �)-BN:4J��6B7L�!�;6X7^}j-X��=Z5<7��r5��)4�W�7LN� _ a ¯ B ± ? 5<7®�'�54�W�7LN*�Iscx �I=Z7LN:R ��2��DN:4J��6B7L�!�;6X7^}j-X��=Z5<7��r5��)4�W�7LN/ _E ? 5<7 R ��2��DN:28NZ7^}Z}Q�8N?7T-B��=Z587`6@�8�5.[}!�Is�=Z587 �P�5-@4 ��6/ 	E ¯ B ± ? 5<7 2<NZ7^}Z}Q�8N?7®�PsF=?587�7RN1 �)-BN:-X��=?587`6/�<�5.D}v�Ps�=?587 �I�5-@4 �)6
I E ? 5<7�=?7<482�7\N
�>=Q�<NZ7��PsF=Z5<7 �I�5-@4 �)6& E ¯ B ± ? 5<7 RD��6@�54J7G�Isc=Z587`6@�8�5.[}v�Isc=Z587 �P�5-/4 ��6� E ¯ B ± ? 5<7�=?�I=
�)6y�'�54�W�7LN!�Is��)-BNh4J�06X7^�!�56B7L}j-B��=Z587`6@�8�5.[}��	E ¯ B ± ? 5<7®�'�54�W�7LN*�IsP7RN1 �)-BN:4J��6B7L�!�;6X7^}j-X��=Z5<7`6/�8�;.D}� _E ¯ B ± ? 5<7®�'�54�W�7LN*�Iscx �I=Z7LN:R ��2��DN:4J��6B7L�!�;6X7^}j-X��=Z5<7`6/�8�;.D}
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/ ¯ B ±YL � / ^ / _a _ & a ¯ B ±�^ � &�_ I a� a ¯ B ±�^ � � 	a ^ � � _ �

/ ¯ B ±@L � / ^ / _E _& E?¯ B ±@L � &�_@I E� 	E ¯ B ±@L � � 	a

*�-/.0�8N?7 :Ru :Ru 9P] ? 55-j}`-B} �[7\-���.PN
�)4 �Ps6=?587 7\ :����4�-j���<�>x 4J�'787<6Ãu / ¯ B ±�L � / ^ /`_a _ & a ¯ B ± ^ � &�_�I a W �I�Y7 � a ¯ B ±�^� � 	a ^ � � _ � N?7<28N?7L}Z7\�[=r}c=Z587T28NZ7^}Z}Q�8N?7�W)RD��6@�54J7�WP=Z7<482�7\N
�>=1�8NZ70W��P�;7�7RN1 m.��P} 4J��6B7L�<�56B7L} -B�|=Z5<7��r5��)4�W�7LN&W / ¯ B ± L � / ^/`_E _ & EZ¯ B ±YL � &�_YI E W �I�;7 ��	E ¯ B ±�L � ��	a N?7<28N?7L}Z7\�[=?}M=?587m2<NZ7^}Z}Q�8N?7�W5RD��6@�54J7�W8=?7<482�7\N
�>=Q�<NZ70W �I�Y7[7RNQ �. �D}:4J��6B7L�<�56X7^}o-B�=Z5<7 �I�5-@4 �)6]W��I�;7 ���� N?7<28N?7L}Z7\�[=?}6=?587��'�54zW�7\N*�Ps�7RN1 ��-XN:4J��6B7L�<�56B7L}j6B�D}�=M=?58N?���5.D5a=?587���2�7\�5-B�5.�u
? 587®=Z�P= ��6M28N?7L}?}3�8N?7 -X��=Z5<7��r5��)4�W�7LN&W / W5-j}v7L{�����6�=Z�J=Z5<7G=Z�I=
�)6�28N?7L}?}Q�8NZ7 -B�p=?587`6@�8�5.D}��>= �)6@6�=Q-@4J7L}Lu
Vy7\=:�<}*�i�D�<}Q-@7R7LNM=Z587�}�= �I=Z7��Is�=Z587�}Q R}k=?7<4 7\�8N1-X�5.J�D�87��������
	��
�����
�YW<=?5��>=:-j}<W �>=v=Q-@4J7 B L � B ]
� � ��	a -B}M=?587��'�54zW�7\N*�Ps�7RN1 ��-XN:4J��6B7L�<�56B7L}j-B�85��)6B7&7�W' |=?587 �I�5-@4 �)6Ãu
� ? 587T-B�85���6��I=Q-B�P� -B�<�\NZ7��P}Z7L}V=Z587�RP�06/�;4�7��Is�=Z587 6/�<�5.D}MW' � &�W:=Z5'�<}v���)�<}Q-X�;.�=Z5<7 �P�5-@4 ��6�=Z��7in\2��I�Y7��I�;7pN?7&7\�<�\7=Z587�7\��7^��=Q-@RP7�RD��6@�54J7®�Ps�=?587��r5���4zW�7\NvW' � &|u
� ? 5878RP��6@�54J78-X���iN?7��P}Z7��IsV=?587�6@�8�5.D}�-B�<�\NZ7��P}Z7L}�=Z587�2<NZ7^}Z}Q�8N?7d-B��=?587��r5���4zW�7\N �P}®xM7<6@6 �P}®=?587�28N?7L}?}3�8N?7�-X�O=Z5<76/�8�;.D}vW' � / u
� �k�87�=Z�p=Z5<7�-B�<�\NZ7��P}Z7m-B� 28N?7L}?}3�<NZ7d-X�q=Z587J�r5���4zW�7\N9W�=Z587LNZ7�-B} �P�����8=��<�>x��Ps6}��04J7 ��-XN�4J��6B7L�<�56X7^}*=?58N?���5.D5	=Z5<7��2�7\�5-B�5. �I=�=?587�=Z��2q�Is�=?587��r5 �)4zW�7\N^u`Vy7\= � ��	� 7R7\�<�I=Z7z=Z587J�'�54�W�7LN��Ps>7RN1 ��-XN 4J��6B7L�<�56X7^}k6B�D}�=®=Z58N?���5.D5A=Z5<7��2�7\�5-B�5.<u
� i =�-j} �D}Z}Q�54J7&7	=Z5��I=�=Z587��r5���4zW�7\NG5��D}��i�P��}k=
�I�[=�7in8�r5��I�;.P7z�Ps ��-XNGx:-X=Z5O=Z5<7��>=Q4J�[}3285<7\N?7�W �I�Y7�=?5��>=G=?587J=Z7&4dn2�7LN �I=Q�8N?7��Is�=?587 �)-BNk-B�<}3-Z7R7z=Z587J�r5��)4�W�7LN�N?7<4 �)-B�<}��i�P��}k=
�I�[=Lu *(-B����6/6@ �W�=Z5<7�=Z7&482�7LN �I=Q�8N?7m-B�<}Q-@7R7z=Z587 �I�;-/4 �)6(-B}

�P}?}3�54J797�=?��N?7<4 ��-X�§�i�D�<}k=
�I�[=Lu
? 5'�<}&W��>=v=Q-@4J7 B L � B WR=Z5<7`R �PNQ-��IW;6X7^}>-B��=Z587��r5 �)4zW�7\N �PNZ7D]



� 	�� 	��������	��

���������������	��� > Þ
/ ¯ B ±[L � / ^ /`_a ? 587`28N?7L}?}3�8N?7 -X��=Z5<7��r5��)4�W�7LN
I a ? 587G=Z7&4�2�7\N
�>=1�8N?7 -B��=Z587��r5 �)4zW�7\N& a ¯ B ±�^ � & ? 587`RP�06/�54J7G�Isc=Z5<7��r5��)4�W�7LN��	a ¯ B ±�^ � ��	a ^ � ��	� ? 587��'�54zW�7\N!�PsP7RN1 .��P}j4J��6B7L�<�56X7^}j-X�p=Z5<7��r5��)4�W�7LN/ ¯ B ±[L � / ^ / _E ? 587`28N?7L}?}3�8N?7 -X��=Z5<7`6/�8�;.D}v�Isc=Z5<7 �I�5-@4 �)6
I E ? 587G=Z7&4�2�7\N
�>=1�8N?7®�Ps�=?587 �I�;-/4 �)6& EZ¯ B ±@L � & ? 587`RP�06/�54J7G�Isc=Z5<7`6/�8�;.D}v�Is�=Z587 �P�5-@4 ��6��	E ¯ B ±@L � ��	a ? 587��'�54zW�7\N!�PsP7RN1 .��P}j4J��6B7L�<�56X7^}j-X�p=Z5<7`6/�8�;.D}

E }?}Q�548-X�5.���6/6y=Z587�4J��RD7<4J7\�[=?}v�Ps�=?587�4J��6B7L�<�56B7L} �PNZ7�-Z7R7���6/-B�\797 �P}!{����P}Q-j}k=
�>=Q-j�)W8=Z587�-Z7R7��)6M.��P}j6��»x -j}!7\�8s��PNr�i7&7 �I=
�)6@6c=Q-@4J7L}Lu8O'-B�<�\7z=?587�=Z�I=
�)6 28N?7L}?}Q�8NZ7d-X�q=Z5<7J�r5 �)4zW�7\N��P�;7A=?587828NZ7^}Z}Q�8N?7m-B��=?58786/�<�5.D}��PNZ7�7L{����)6]WyxM7��DWR= ��-X�°¯ts�N?��4/ & H � � I�±i]

¯ / ¯ B ±@L � / ^ / _a ±i¯-& a ¯ B ±�^ � &z±�H ¯ � 	a ¯ B ±�^ � � 	a ^ � � 	� ± � I a ¯;:8u :8uR9»±
¯ / ¯ B ±YL � / ^ / _E ±i¯;& E ¯ B ±@L � &z±�H ¯ � 	E ¯ B ±YL � � 	a ± � I ¯;:8u :8u ;D±

lV{����I=Q-B�5. / ¯ B ±@L � / -B�´¯;:Ru :Ru 9^± �I�Y7O¯-:Ru :RuG;P±i]
/ ¯ B ±[L � / H ¯ ��	a ¯ B ±�^ � ��	a ^ � ��	� ± � I a& a ¯ B ±�^ � & L / _a ¯;:8u :8u Þ ±

H ¯ ��	E ¯ B ±@L � ��	a ± � I E& E ¯ B ±YL � & L / _E ¯;:8u :8u � ±
lV{����I=Q-B�5.§¯;:Ru :Ru Þ ± �P�;7q¯-:Ru :Ru � ± �I�Y7p�<7<.�6B7L�i=Q-B�5. �)6@6�=Z587�}Z7L�\�P�;7p�PN 7R7LN6=?7\N14|}<W8xM7G�PWR=
�)-B�y]
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	 ��� ��� !�	 ��� ��� �!� ������ � !�� �
	 ��� � ������ � � � � /�	 /�	 /��pO7M�<�I=Z76=Z5 �>=¢=Z587vN
�>=?76�Ps<�<�>x¶�Ps;. �D}�4��06X7^�!�56B7L}�=?58NZ�0�5.P5z=Z587v�02�7L�5-X�;.T-j}�28NZ�02��DN�=1-X�D���)6D=Z�®=?587j28NZ7^}Z}Q�8N?7>7\-X��7\N?7\�<�\7W�7i=kxM7\7\��=?587��r5��)4�W�7LN �I�;7p=Z5<7 �>=Q4J�[}3285<7\N?7Pu ? 5���}<W5-B� �J}34 �)6@6�=Q-@4J7 � B W
� � 	� H 0 � ¯ / L � / ^ / � V �G± � B

	 0 � ¯ / ^ / � V ��± � B ¯;:8u :8u >[±
� �>x`W:=?587�7\-X��7LNZ7L�[=Q-��)6�s��PN14��Ps / 	a ¯ B ± & a ¯ B ±�H ��	a ¯ B ± � I a -B}L]

� / & a ¯ B ±�^ � & / 	a ¯ B ± H ^ � � 	a � I a
H � � � 	a H ¯ / ¯ B ±�^ / _a ± � & ^ & a � /

� I a ¯;:8u :8uC�P±
O'�8W�}k=1-w=1�R=Q-B�5.J=Z5<7�7in\28N?7L}?}3-B�P�<}6s��DN � ��	a �I�;7 � ��	� s�N?��43¯':8u :8u >[± �P�;7³¯':Ru :Ru �I±N-X�[=Z�	¯-:Ru :Ru :P±!WRx67G�PW8= �)-B�y]

�& H 	 ¯ / ¯ B ±P_ & E ¯ B ±._ & a ¯ B ± � I a _ 0 � _ / _a _ / _E ±<L"!|¯ / ¯ B ±._ & E ¯ B ±._ & a ¯ B ± � I a _ 0�� _ / _a _ / _E ± �/ ¯;:8u :8u �[±
x!587LNZ70W

	 ¯ / ¯ B ±._ & E ¯ B ±._ & a ¯ B ± � I a _ 0 � _ / _a _ / _E ±�H I a & E?¯ B ± � 0 � ¯ / ¯ B ±�^ / � V �G±¯ / ¯ B ±�^ / _E ± & a ¯ B ±�^ 5$#&%('*) V�+ )-,.) V�+ � , /' +50'
¯;:8u :8u ß ±

�I�Y7�W
!|¯ / ¯ B ±._ & E ¯ B ±._ & a ¯ B ± � I a _ 0�� _ / _a _ / _E ±�H I a & E?¯ B ±YL I E;& a ¯ B ±¯ / ¯ B ±�^ / _E ±(I a ^µ¯ / ¯ B ±�^ / _a ± I E Q ¯;:Ru :Ru 9 U ±



> � ������� ����� � 	 �(� ���&���(�	���(��
���� " � �
� � ������� ��� � � �Z� �����!"'������� ��� ��� � ��"
����
�� ����� � � � � �

pO7 �P}?}3�;4�797q=Z5��I=�=Z587�=Z�I=
�)6S2<NZ7^}Z}Q�8N?7�-X�³=?587a�r5���4zW�7\N9W / Wc7L{����)6j}G=?587|=Z�P= ��6N28N?7L}?}3�<NZ78-B�³=Z587 6@�8�5.[} �I�Y7O=Z5��I=
�)6@6�x �>=Z7LN`R �)2��PN`28N?7L}?}3�<NZ7^}��PNZ7J}Q�8WR=ZN
�P�i=Z797	s�N?��43=Z587J=?�I= ��6 28N?7L}?}3�8N?7Pu�pO7��)6j}�� �P}?}Q�54J7&7�=Z5��I=�=Z587��r5���4zW�7\NG5��D}���i�D�<}�= �I�[=�7in8�r5��P�5.P7M�Is �)-BN�x:-w=?5z=?587 �>=14J�D}Q28587\N?7vx!55-j�r5d-@48256/-B7L}�=Z5��I=c=?587v=Z7&482�7LN �I=Q�8N?7v�Is<=?587 �)-BN -B�<}3-Z7R7M=Z5<7*�r5��)4�W�7LNN?7<4 �)-B�<}V�\�P�<}�= �P�[= �)6B�P�5.�x:-X=Z5�=Z587�=Z7<482�7\N
�>=1�8NZ7k-X�<}Q-Z7R7*=?587 �P�5-/4 ��6�u�*�-X����6/6@ �W:W' �P}?}3�548-B�5.�4J��RP7&4J7\�[=?}��PsM4J��6B7L�!�;6X7^}
�IN?7!{����P}Q-B}�= �I=Q-j�)WP=Z587o-Z7R7��)65.��P}P6��»x -j} R �)6@-@78-B���)6@6R=?587��i�D�;7\-X=Q-B�P�<}Lu ) �8NS4J�\7R7<68W �P}Z7&7��P��=Z5<7L}Z7��P}?}3�;4�28=Q-B�P�<}P-j}V}Z58�>x!�-B� *�-@.��8N?7 :Ru :Ru 9Pu
lV{����I=Q-B�P�<}G¯':8u :8uR9W9^±XW ¯':8u :8uR9�;P±XW��P�;7³¯;:Ru :Ru 9 Þ ± �PNZ7�}Q-/48256@-X�<7&7ps��PN14��Psc7^{0� �>=Q-B�P��}®¯':8u :8u �[±XWy¯':8u :8u ß ±XW��I�Y7q¯-:Ru :Ru 9 U ±iu

�& H 	 L ! �/ ¯;:Ru :Ru 9`9»±
	 H I a & E?¯ B ± � 0 � ¯ / ¯ B ±�^ / � V �®±¯ / ¯ B ±�^ / _E ± & a ¯ B ±�^ 5 # % ' ) V�+ )-, ) V�+ � , /' +5 '

¯;:Ru :Ru 9<;D±
! H I a & E ¯ B ±@L I E & a ¯ B ±¯ / ¯ B ±�^ / _E ±(I a ^°¯ / ¯ B ±�^ / _a ± I E ¯;:Ru :Ru 9 Þ ±



� 	�� 	��������	��

���������������	��� > :

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
−100

−80

−60

−40

−20

0

20

40

60

80

100

time (seconds)

T
id

a
l v

a
lu

m
e

 (
m

l)

Dynamic flow model,data (1) 

*�-/.0�8N?7 :8u :8u ;8] �T :���)48-j��*�6X�>x �A�\7R7<6V¯#�<}Q-X�5.JN
�»x 7��I= �[±Vx:-X=Z5 �P���R�L�!�525-B7&7��r5���4zW�7\N^u
i�� *�-/.0�8N?7
:Ru :RuG;\W^x!587L��=Z587h7\ :���)48-j�¢�<�>x 4J�\7R7<6�-j} �)2;256/-B7&7�=Z�*=?587N�<�R�;6X=Z7\N?7&7z}3-@.P����6I=?587VN?7L}Q�56X=e-B}��8�P=(RP7LNQ ®}34J�:�I=?5

�I�Y7p}Z58�>x*} �)6@4J�D}�=!�8�J7inR5��)6��>=1-X�D�MW8�i�0482��IN?7&7�=Z�|N?7L}Q�56w=r}!}k=
�INZ=Q-B�5.Jx:-w=?5�=Z587G�;6X=Z7LNZ797p}Q-@.P����6Y¯Ö}Z7\7�*�-/.0�8NZ7 :8u :8u Þ ±�u

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
−100

−80

−60

−40

−20

0

20

40

60

80

100

time (seconds)

T
id

al
 v

al
um

e 
(m

l)

Dynamic flow model,data (1) 

*�-/.0�8NZ7 :8u :8u Þ ] �T :���)48-j��*(6B�>x �	�'787<6V¯#�<}3-B�5.��;6X=Z7LNZ797�7��>= �[±6x:-w=?5 �P�§�:�L�!�52;-X797p�r5���4zW�7\N^u? �m7R7\N1-@RP7!=?587T7\ :����48-B�v���>x�4J�\7R7&6�xM7��i�D�<}Q-@7R7LNZ797 �)6@68=?587k-B�R�<�>x �P�;7J���R=Z�<�>xµN �I=Z7^} �I�Y7Jx67��8�I=?7&7�=Z5<7��r5��P�5.P7^}



>`> ������� ����� � 	 �(� ���&���(�	���(��
���� " � �
� � ������� ��� � � �Z� �����!"'������� ��� ��� � ��"
����
�� ����� � � � � �

-B� -X�[=?7\N?���)6�7\�87LNQ.0-X7^}\u ? 7&4�2�7\N
�>=1�8N?7��r5��I�;.P7L}S-X�|=?587��r5 �)4zW�7\N �IN?7o7\�87�=Z��58�P= �P�;7J5'�548-@7|7\nR5��)6B7&7JW8N?7��I=Z5��P�;7��)-BN �I=
��7\-X��7LNZ7L�D=¢=?7<482�7LN �I=Q�8N?7!7\�[=?7\N1-X�5.�s�N?��4�=?587:6X7\st=N7\�<�i=LuPpq7M=?587\��s����<�;7 ��N?7<6��>=1-X�D�<}Z55-/2�W�7i=kxM7\7\� �/ �P�;7 �&�W� �}k=
�INZ=Q-B�5.x:-X=Z5´=?587 -Z7R7���6N. �D}`6��»x`W / &5H � � I�W �I�;7³N?7L�\��.P�;-X�&-X�5.�=?5��>=�=Z587|=?�I=
�)6NRD��6@�54J7��Is ��-XN�-B�´=?587a�r5���4zW�7\Nm7R�:7^}��8�P=�r5��P�5.P7��P}V=Z587 �I�5-@4 �)6�W8N?7��I=Z5<}®¯ -X=h-j}M�P�56@ 7\-j}32;6��D�i7&7|s�NZ�04 ���R=r}3-Z7R7*=?587��I�5-@4 �)6�=Z��-X��}3-Z7R7^±!W:=Z58�0�5.P5�=Z587�=Z7&4�2�7\N
�>=1�8N?7
�I�Y7
28N?7L}?}Q�8NZ7`7R�|�r5��P�5.P7Du
��������� � �4�! "�$'&)(+* ,6.102,43�56*��
	�� 56�
� $-, �

) �8N+6��D}k=p= �P}ZSµx �D} �P� 7in:=Z7L�<}Q-X�D�o�Is�=?587 7\ :����48-B�	�<�>x 4J�'787<6Ãu ? 55-j}
4J�\7R7&6�s �<N�=?587\N�.P7L�87\N
�)6@-X�L7L}�}Z��4J7q�Is�=Z5<7
�P}?}Q�5482R=Q-B�P�<}��Isv=Z587 �k :����4�-j�A*�6B�>x �	�'787<6Ãu�"�7\N?7 �IN?7�}��04J7|�Isv=Z587
4 ��-X�³s�7��>=1�8NZ7^}�7\-X��7LNZ7L�[=�s�NZ�04 ��6/6Y=Z587 �PW���RD74J�\7R7<6j}o7R7^}Z�\NQ-BW�797 ]
9Duo"*7\N?7Gx67��\�P�<}Q-@787\N �)6@6�=Z5<7`-X�R���>x��I�Y7a�0�R=��<�>x N �I=Z7^}v�Is��)-BNLu
;8u ) �8NT4 ��-X�f4J�P=Q-@R �I=Q-B�P�qW�7L55-X�Y7	=?55-B} 4J�\7R7<6P-j}�=Z�a�<�I=Z7�=Z5<7��r5��P�5.P7^}k-B� -B�[=Z7LNZ����6�7L�87\N1.�-B7L}��IsY=?58787\-w��7\N?7\�[=�. �D}4�-Xn:=Q�8N?7L}j-B�'RP�06/RD7&7 u ? 5'�<}<W<x67G�87L7&7p=Z�|�i�D�<}Q-@7R7LNv=Z587G=?7<482�7\N
�>=Q�<NZ7��r5��P�5.P7^}\u
Þ u ? 7&4�2�7\N
�>=1�8N?7G�r5 �I�5.D7T-B��=Z587��r5���4zW�7\Nj-j}o7\�87G=?�<]

� "*�P=��I�;7p5'�548-@7 ��-XN!W�7<-B�5.|7inR5���6X797aW' |=?587 �I�;-/4 �)6Ãu
� E -BN*7L�D=?7\N1-X�;.�s�N?��4�=Z587`6B7ist=k7\����=o-j} �>= ��=Z7&4�2�7\N
�>=1�8N?7�7\-w��7\N?7\�[=vs�N?��4 =?5��>=*x:-X=Z55-B�§=Z5<7��r5��)4�W�7LNLu

� u�*(-B����6/6@ �WRxM7�-X�[=Z7L�;7p=Z��.D7i= ��NZ7&6��I=Q-B�P�<}Z55-@2pW�7i=kxM7\7L� �/ �I�;7 �&�u

�� a H�� 1 a ¯ �� 	a I a L � 	a �I a ±�H � F �� 	F � F ¯UI F _ /`_F/ F ± ¯;:Ru :Ru 9 � ±
�/ &JL / �& H��J¯ �� 5 I a L � �I a ±

�T�8NQ-B�5.8-B�85��)6��>=1-X�D�
�� 	5 H ���� E ^ �� 	a ^ �� 	� a ^ �� 	� ¯;:Ru :Ru 9�:D±
�� _5 H ^ �� _ a ^ �� _ � a ^ �� _ �

�T�8NQ-B�5.J7inR5���6��I=Q-B�P�
�� 	5 H ���� E L �� 	a ^ �� 	� a ^ �� 	��� _5 H �� _ a ^ �� _ � a ^ �� _ �? 587�7R7LNQ-@R �>=Q-B�P�³�Ps6=?55-B}�4��\7R7&6S-j}�}3-@48-/6��ING=?�§=Z587�2<NZ7&R�-B����}G�P�87Du�pq7�}Q�8W<}�=Q-X=Q�R=?7|=Z5<7|7in\28N?7L}?}3-B�P�O�IsM=Z587|N
�>=?7J�Is�r5��P�5.P7��Psc�'�54�W�7LN��IsP4J��6B7L�<�56X7^}o7\�8N1-B�5. -B�85��)6��>=1-X�D��s�NZ�04 ¯ :8u :8uR9�:P±>-X�[=?��¯ :Ru :Ru 9 � ± �I�;7��<}Z7�=Z5<7zlY�[=Z5 �)6@2� p7L{����I=Q-B�P�=Z�8.D7i=���NZ7&6��I=Q-B�P��W�7\=kx67L7\� �/ �P�;7 �&|uNO'-@48-/6��IN16/ 0WRx67`7R��-X=!s��PNv=?587�7inR5���6��I=Q-B�P���! R�!6B7Pu



� 	��W	 � ��� ��� %�" � ��� " � �!�#� %�� % ��� 
 � ��� " >'�

��� � E � �� � a

� ����

� � &

� �� a

/ a _ & a _ I a _ � a

/ E _ & E _ I E(_ � E

E st=?7\No-B�85���6��I=Q-B�P� 


gM7is��DNZ7�-B�85��)6��>=1-X�D� �

*�-@.��8N?7 :Ru :Ru � ] �k :����4�-j��*�6X�>x �A�\7R7<66¯Öl�n:=?7\�<}Q-X�D��±�u
�J��� � £��§¦�1\¥ '¢¨i£�� ' ©��§¤
	A¥p �¥§¡�/ � £z© 1�'
) �8N*N?7L}Q�56X=?}*}Q�5.0.P7L}�=!=Z5 �>=�xM7z�i�0�56Z7�}Q�<�L�i7L}?}�s �56/6@ �-@7R7L�[=Q-Xs  �D�\�i7&2R= �PW56B7�W8NZ7��>=?5<}vs�N?��4 �8��-j}3 pNZ7^}32;-XN
�>=?�PN1 7��>=
�JW�7\s��PN?7�r556B�PN1-X�<7a7in\2��D}Q�8N?7+28N?��R'-@787&7´W' � iQi ? u�*87��I=Q�8N?7L}�}Q�<�r5 �D} � 6B�>xjn]2 �P}?}mgh�R=�=?7\N?x6�DN�=?5 7\-@.�-X= ��6M�;6w=?7\N��P�;7)�\NQ-X=Z7LNQ-��A=?�-Z7R7\�[=Q-Xs  .D�:�'7°W8N?7��I=Z5<} �PNZ7�-@4�2��PNZ= �P�[=a}k=?7<2<}J=?� �P�\�<�8N
�>=Z7&6/ ²���)6j�!�;6��I=Z7�=Z587§=1-@7��)6oRD��6@�54J7Pu ) �8NJ�;6X=Z7LNQ-B�5. 4J7i=?58�\77i��7L�i=Q-@RP7&6/ �NZ797\�<�\7&7§�8�0-B}Z7�s�N?��4�=Z587�N �»x�NZ7^}32;-XN
�>=?�PN1 
7��>=
�8ujp -X=Z5A�;6X=Z7LN��P���)6@ R}3-j}:2�7\NZs��PN14J7&7�W��P=Z5f-B�A=?587�=Q-@4J7 �P�;7s�N?7L{��87\���! 87R��4 �)-B�<}&WI=?587�55-@.P5�6B7<RD7<6��Is �8��-j}Z7!x �D}V}Q-/.D�5-w�����I�[=16/ d4�-B�5-@48-X�L7&7��Ist=Z7\N>6X�>xjn 2��D}Z}c�;6X=Z7LNQ-B�5.�u(i�� �0757\-X=Q-B�P�MWD=Z5<7�;6X=Z7LNZ797�}Q-/.D���)6]W �P}¢�\��482��IN?7&7�=Z�®=Z5<7MN
�»x)}Q-/.D���)6]W�4J�PN?7M�<6X7��IN16/ �75-B}Q256��  P7&7�=Z587*�r5��PN �D��=?7\N1-B}�=Q-j�\}F7in\2�7^��=?7&7d-X��NZ7^}32;-XN
�>=?�PN1 7��I= �8uPp -X=Z5a=Z587��;6X=Z7\N?7&7a}3-@.P����6,W[xM7��i�0�56Z7��)252;6/ �=Z5<7®�\NQ-X=Z7LNQ-��`�R=1-/6@-X�L7&7aW� �=?587p�1gh6��D�rS�gM�»n8�G=Z�d-@787\�[=Q-Xs  �.P�:�\7|W8N?7��I=Z5}Q-/.D���)6j}\uepq7vW�7<6@-X7&RP7V�0�8N��iN1-w=?7\N1-����i���;6@7z7i��7L��=1-/RD7<6@ �NZ7&4J��RP7�=?587>-B�[=Z7LNQ48-X=�=Z7L�[=¢�<��-j}�7^}ys�N?��4 R �IN1-X�0�<} �I�5-@4 �)6�4���RD7<4J7\�[=r}}Q�<�r5 �D}¢}Z�\N �I=?�r55-B�5. �P�;7�}��5-X~|�5.<u���}Q-B�5.G���8N�}Q-/.D���)6'28N?�R�i7L}?}Q-X�5.�7R7^}3-@.P�MWP���8N�{����)6@-X= �>=1-/RD767&R �)6@���>=1-X�D�<}�-X�;75-B���>=Z7M=?5��>=�xM7���P��}Q�<�L�i7L}?}�s �56/6@ -Z7R7\�[=1-ws  �P�\�\7<2R=
�IW56B7GW8N?7��>=?5<}6s�NZ�04 N
�»x 7��I= �8u "��>x67&RP7\N9W:���8N!}Q-/.D���)6�2<NZ�R�i7^}Z}Q-B�5.d4J7\=Z58�\7§�i�0�56@7p�8�P=}Z��6@RP7M=Z587k2��P=Z7\�[=1-���6528N?�PW56B7<4����)��}�797�W' z=Z587o2�7\Nr}Q-B}�=Z7L�D=S4J7^�r5��I�5-j����68�PN�7&6X7^��=?NQ-j����68W��P�rS'.DNZ�0�8�;7�-B�[=Z7LN�s�7LNZ7L�<�i7!�DW<}�7LNQRD7&7-B��=Z5<7�7&4�28=  ��r5��)4�W�7LN&W[x!55-j�r5a5��D}6}Q-/48-@6��PNVs�N?7L{��87L�<�! ��P�;7�2��I=�=?7\N?� �P}V=Z5<7�W8N?7��I=Z55-B�5.�}3-@.P����6�uPpO7�W�7<6@-B7<RP7�=Z5;-B}M�8�0-B}Z7x:-@6/6v�8�P=�5�� RD7 �f4 �>Hk�DNz7\��7^��=J�P�¶�0�8Nz���;7\-B�5.D}�}3-B�<�\7�=Z5<7 ��4�2;6/-X=Q�;787p�Ps!=Z587�NZ7^}32;-XN
�>=?�PN1 q}Q-/.D���)6Mx �D}z}Q-/.D�5-X�����P�D=16/ 55-@.P587LNv=Z5��P��=Z587�W��D�rS'.PN?���8�;7��8��-j}�7Du

pO7*�iN?7��>=?7&7 � 75 [� �)48-B�M���>x 4J�\7R7<6R=?5��>= ��6/6B�>x*}P�<}c=Z��N?7��07\-@6/ `-B�'RP7L}�=Q-@. �I=Z7M=Z5<7v{��87^}k=1-X�D�<}��IN1-j}3-B�5.®s�NZ�04�=Z5<7og>�8nR�\�}Q :}�=Z7&4§u ? ��7R7<RD7<6B��2p���8N:7\ :����4�-j���<�>x 4J�\7R7<6 xM7��<N?}�=v5���7a=Z�|}�= �INZ=vW� �6B�:�PS'-B�5. �I=v=Z587��!�<NZN?7\�[=Q6@ ��<}Z7&7���N?�PN?W����5.P5
�I�Y7 *<7\�8�[4J�\7R7&6�u ? 587m7\ :����48-B�®�<�>x 4J�\7R7<6c���)4J7Gs�N?��4 �I�A7in:=?7\�<}Q-X�D�§�Isc=Z587 ��N?�PN?W��)�5.D5 �P�;70*87L�8�[4J�\7R7<6�x!587\N?7}Z��4J7��P}?}3�5482R=1-X�D�<}vxM7\N?7T4J�\7\-X�<7&7 u ? ��7R7\N1-@RP7®=Z587�75 [� �)48-B���<�>x 4J�'787<6 xM7G�\�P�<}Q-Z7R7\N?7&7 �)6@6�=Z587`-B�R�<�>x �I�;7p���8=��<�>xN
�>=Z7^} �I�Y7³�8�I=?7&7´�r5��P�5.P7^}`-X� -B�[=Z7LNZ����6V7L�87\N1.�-B7L}Lu ? 5<7
7\ :���)48-j�J�<�>x 4J�'787<6]W ��6X�D�5.Ax:-X=Z5´�;6X=Z7LNQ-B�5.§=?587+7��I= �§�Ps �P�



> � ������� ����� � 	 �(� ���&���(�	���(��
���� " � �
� � ������� ��� � � �Z� �����!"'������� ��� ��� � ��"
����
�� ����� � � � � �

�R�\�<�525-B7&7��r5���4zW�7\N9W���6/6B�>xM7&78�<}6=Z��}34J�:�I=?5|=Z5<7 7��I= �zx!55-B�r5p���I�aW�7G}�7L7\� -B� *�-@.��8N?7L}
:Ru :RuG;��I�Y7!:Ru :Ru Þ u ? 587 7\ :���)48-j��<�>x*4J�\7R7<6��)6j}Z�`.�-@RP7L}N�<} �I� -B�<}�= �I�[=
�I�87L���<}N4�7��P}Q�8N?7*�IsM6@�8�5.dRP��6@�54J7Pu�i�� �0757\-X=Q-B�P�|=?��=Z5<7T7\ :����4�-j�!���>x 4��\7R7&6,W[xM77R7&RP7<6B��2�7&7 �P��7\n:=Z7\��}3-B�P���P��=Z5<7m7\ :���)48-j�®�<�>x 4J�\7R7&6yW5�R=�W�7L���)�<}Z7��Isc=Q-@4J7z�i�D�<}�=ZN
�)-B�D=r}vx67LNZ7��8� �IW56B7G=Z����25256@ �=Z5<77in:=?7\�<}Q-X�D�a=?�J=Z587�7��>= �<u? �zW5�5-@6Z7|�P�a=Z587�x6�DNZS�28N?7L}Z7\�[=Z797�-X�a=Z55-j}M}k=1�;7\ �W:xM7k28N?��2��D}Z7*s �8=Q�8N?7�xM�PN?Sd-B��=?58N?7\7k4 ��-X� �PNZ7��P}Lu�*�-BN?}�=&W:xM7�xM���56Z76@-XSD7a=?� -@48256X7&4J7\�[=�=?587§7in:=Z7L�<}Q-X�D�)�Is�=Z587l7\ :���)48-j�
4J�\7R7&6 �P�;7¶�DW<}Z7\N1RP7�=?587�-/4828N?��RP7&4�7L�[=?}&W -ws �I�' Pu	O:7^�i�P�Y7�WYxM7xM���56Z7 ��6B}Z��6/-BSP7�=Z�§�DW<}�7LNQRD7z=?587J7i��7L�i=��IsM�r5;6X�DNQ-B�87J7in\2��D}Q�8NZ7��<}Q-X�;.p=?587�7\ :���)48-j���<�>x 4J�\7R7<6>7R7<RD7<6B��2�7&7 u:*�-X����6/6@ �WxM7�x6�0�56Z7+6@-BSP7�=?� -X�'RD7L}�=Q-@. �>=?7G58�>x�=Z��W�7i=Z=Z7\N�5��I�Y7\6X7�=Z587d2��P=Z7\�[=1-���6M-B}?}Q�87L}����)��}�797pW' p=Z587zW��P�rS'.PN?���<�;7��8��-j}�7�}Q-@.P����6s�N?��4 =Z587o�<�8�R�\�!�;25-X797|�r5��)4�W�7LNLu�pO7*x6�0�56Z7 �>=�=?7<482R=Y=?��-Z7R7\�[=Q-Xs  �I�;7848-B�5-/48-B�\7��I�' z7\n[=?7\N?���)6�}��0�8N?�\7L}¢�Ps��<��-j}�70WD}Q�<�r5
�P}�4J7^�r5��I�5-j����6��I�;7q7<6B7L�i=ZN1-B���)6 -B�D=?7\NZs�7\N?7\�<�\7Pu8i�� ��757\-X=Q-B�P�eWFxM7�xM���;6@7 6/-BSP7�=?�l787<RP7&6X�02 ��4J�PN?7J}��02855-j}k=1-B���>=Z797q}Q-@.P����628N?�R�i7L}?}Q-X�5.84J7i=?58�\7�=Z5��I=o�R=Q-@6@-X�L7L}!=?587�W��D�rS'.PN?���8�;7a�8��-j}Z7�}3-@.P����6�s�NZ�04 �P���<�8�R�\�!�;25-X797A�r5��)4�W�7LNv=Z� 4J�DNZ7G7i��7L�i=Q-@RP7&6/ N?7&7\�<�\7�=?587z55-@.P5 6X7&RP7<6c�IsY�<��-j}�7�s�N?��4 =?587�N
�»x 7��>=
�8u ) �<7m2��I=Z7L�[=Q-��)6�4�7\=Z58�\7 -B}�=Z�+4�7��P}Q�8N?7�=Z587�W��D�rS�.DNZ�0�8�;7��8�0-B}Z7}Q-/.D���)6�s�N?��4 �P�p7&482R=  p�r5���4zW�7\N9W��I�;7 ��7>H �<}k=!=?587��8�0-B}Q �N?7L}Q25-XN
�>=?�PN1 |}3-@.P����6 �Is �I�§�R�\�!�;25-X797p�r5 �)4zW�7\N^u

pO7�xM���;6@7 6/-BSP7�=Z��=Z5 �I�8S ��6/6��PsY=Z587828N?7L}Z7\�[=?7\Nr} ��6X�D�5.px:-X=Z5 �A7\=�=Z7 ) 6@�RsÖ}Z7\� �I�;7 � �I�<}Z�:�PN�"���-@7R7LNGs��PN��)6@6c=Z587&-XN�i�D�[=ZN1-XW5�8=Q-B�P�<}:7\�<NQ-B�5.�=Z587�xM�PN?SR}�5<��2yu ) �8N!N?7L}Q�56w=r}vx6�0�56Z7a�8�P=*5�� RP7®W�7\7\�l2��D}?}3-BW56B7Gx:-w=?58���R=!=?587<4§u



� ��� 	�� + �
����� ���

� 9
	���
��T7\6����9W���
)g��������&W � 
�i��1R�-B�MW)V�
)VM�8�;7��56��07�W� !�"�����<R#�)6@���#�1-%$'&�$�()��*��jR#�)6@-Z7\-+�  ,$�(;��&����-�.�/�/��-%&��97�256��
�/*' 0�Q41$�.'�/��2�*' -�&�48-32
�0W ? *��4�o41���1-32���& � *' 5�Q-%$06%$0.�-32��)6�O0$52!-��
�  0W ; U0U ;5

� ;6	��)
Mg>-32!�Y75$7��&;78�)
 � *��)�;- n g9���16/-�&�2;: W< ? *��=�Q-/.'&��)6 -�&8��$��;�)6/n>�?$\7\ f256��
�/*' 0�Q41$�.'�/��2�*' ? ����/�/$��;� 75���1��$@��75-������#�1-�2!n-3�A$���*����Q48-32 75-w�B���/��&�2���W�CN6����<R'-����kO52<-%��&�2
�0W 9 ßPß ��

� Þ 	 � i3i ? � ��&D�/���;�9(E$��o"F�-�)6%��*HGI���������/2;*eWJ <*'���Q2K � �#LILIL4
 2<-/-%��
 $��1. �\W �M���Q-@.�&;"M�)4841��� �@�97\-�� ���/$��;2MW5VeV � W ; U�U � 

� � 	��)
��N�/$��/���)�;.�*O��&;7�pP
 *���&�&MWK Q�R�)���/$�41�
�/�Q-32k41����*�$\7O(E$��:41���'�3���Q-�&5.8R���&'�1-/63�#�1-%$'&
-�&H&���LI�?$��/&l-%&5(S��&D�/�&W

� �&75-������1-�2��<W 9a>� � 9�W 9 ß : :5

� :6	 �T
JCS2)�.�/�<-�&U��&Y7VG4
JCS2)�.�1-%��&MW< N�W��*���$��/�
�1-�2��)6X��&���6/ 5�Q-��N$�(Q�/*��Y�)���/$�41�
�/�Q-32�41�
�/*�$\77(E$'�T41�-���Q�����&41��&D�M$�(Q�Q-Z7��)6R�$06/�;4Z�0W�CS63�A�&R'-%����� � $�����*5n "N$�6@6���&;7 gh-%$041�&7\-32���6 � ���-���&W � ��L\[Q$'��: W 9 ß �0�0

� >#	�G4
0CS2��A���&-%&eW0�,
DCN2��A�Q-���&MW �Z
\"N��7;7���7�W0��&Y7=G4
 �@�<6@6/-�&��&WB � �/�'2]�Q-32���6;-@48256%�&41��&D�/���Q-�$�&=$�(J��*��M�����/$�41�
�/�Q-32:41�
�/*�$\7

(E$��:41�-���Q�����&41��&D�I$�(^�1-@7��)6MR'$�6@�541��W ? *����k4Z���Q-32���& � *' 0�Q-�$�6�$�.�-32���6 O5$02<-%���  �W 9 ß � U 

� �-	��)
0�D��2;:' 0W) g����/$�41�
�/�Q-32:41���'�3�����&4Z��&D�_$�(^�Q-Z7��)6 R�$06/�;4Z�' `�\�?�-2]�;��$�(e2����A�/���/&a��&;7a&����/�)6)���&482)���/���Q���/��WD��*����k4Z���3n-32���& � *' 5�Q-%$06%$0.�-32��)6�O0$52!-��
�  0W 9 ß � U 

� �#	 �T
0b��54c��7��;W ? 
0b��0L9��:'-,W�[Y
 �7���Q�;7��;WD��&;7 �T
 ) &�$\75���/�;W� ��N�������Q48-�&��#�1-%$'&=$�( � ��&'�1-/63�#�/$��1 � $�6@�541�k-�& �[-32
�N�' pd*�$06%�`g9$\7\ � 6%����*' 5�341$�.'�/��2�*' �W0�'��2���&��������'$����/&���6?$�( � *' 0�Q-�$�6�$�.� 

� $�6>
 � �'W � $�
 � W 9 ßPß �0

� ß 	 *9
 � $#L9�<6@6���&;7e�)
�O0f���L�2��/��: W� ) 2?��&5nhg�$#L 256��
�/*' 0�Q41$�.'�/��2�*' VL:-%��*	2��/���/�Q�����<n 7���2��  U2
$�482?��&��/�#�1-%$'& W<CS63�A�&R'-%���O52<-%��&�2
�0W ; U0U ;5

� 9 U 	 � 
;O52;*;6%$D�������I��&Y7+g�
5p8$�&5.YWJ i 75��&D�1-+(  '-�&5.=GI���Q25-��/����$'�Q � ���/��4Z�������/��(E��$04 � 6��
�/*' 0�Q41$�.'�/��2�*' ���#�;�5W
; U0U � 


� 9`9
	�CN
 ? ��LI:0���5���1 �WJ Sgh�5i�2�$�pd*�$�6���g9$\7\ � 6%����*' 5�A$041$�.��;�)2�*+O'�5484c���1 �W ; U�U � 

� 9<;6	�",
 ? �1���/�A�&6/6]WJ NO'-@.�&���6 � �/$52
���/�Q-%&5.&*��/��j�����&�2! ��M$�4c��-%&[g����Q-�2����F&���6/ 5�Q-��I��&;7 *(-@6%�����1-�&5.;W ; U�U � 


> ß


