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58,p<$:>.?7)2"2"Rs<$:;9Z36\d0t04E;<-=I<-:SQO,/=z04<$9O7)04<-36:�7�:;K 
 7�5 9�2�7)04,/@}\;+O043�E;<$5 @}3�2cE;<-=b7�KdQd<-./,�i&="\dB;Bo3�2"0/i
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@}3�2�E;<-=�7�="='<$='0�7�:;.1,G7�:;KL="\dB;B_3�2"0ZPY<-04E ��EF7)B;04,r2 3 U 
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ZP�7�=>7�+$+-3�P�,1K \;:;+$<-58<-0",/K
\;=",�36@X04E;,/=",�587�.�E;<-:;,/=�PYE;<$+-,Z.1BF\804<-58,�36: � w �JEF7�K80"3>eo,Yeo36\;96EO0?U 
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'V.� U
U�U�U�U
U�U�U
U�U�U�U
U�U�U�U�U�U�U�U
U�U�U�U
U�U�U�U�U
U�U�U
U �

� U � �~3�04<gQ�7)04<-36:
� U � V�QO,12"Qs<$,1P 36@c0"E;, �t<-04,r2�7)04\d24,
� U D V�QO,12"Qs<$,1P 36@c0"E;,�04E;,1="<$=
� U # 
 :O0"243sK;\;.r04<$36:h043JjZ7�Rs+$,/<-96E �s.?7)0"0",124<$:;9

� U # U � w E;, �s.?7)0"04,r24,/K ��<-,/+$K;=
� U # U � �_7)2�vF,/+-K
� U # U D ��+$7�:;, ' 7?QO, 
z:;.1<$K;,/:;./,
� U # U # j�7?Rd+-,/<$96E �s.?7)0"04,12"<$:;9J36@I��+$7�:;, ' 7?QO,/=
� U # U 3 ��36\;:;KF7)2"R ��36:;K;<g04<$36:;=
� U # U * �_7)2 ��<$,1+$Kf36@I��<-Bo36+-,
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� U 3 �W,124<gvF.?7)04<$36:

� U 3 U � �^BFE;,124,
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='BFE;,12",�U U�U�U�U
U�U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � ��D
# U � ��7&|;<-5k\;5 B_,124./,/:O0�7�96,x,12'243�2H7�=H7�@}\;:;.104<$36:{36@�0"E;,L:^\;5Ge_,12H36@

.1Rs./+$,/=a='<$:;./,�04E;,G=z0�7)2"0a36@b04E;,G@}3�2"./,�U�*p2"243�2a<-=�@}3�2 � 	 \;=",/Kx043
7)B;B;243?|;<-5H7)04, � U U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � �"�

# U D ��7&|;<-5k\;5 B_,124./,/:O0�7�96,x,12'243�2H7�=H7�@}\;:;.104<$36:{36@�0"E;,L:^\;5Ge_,12H36@
.1Rs./+$,/=a='<$:;./,G04E;,G='047)2"0�36@�04E;,]@}3�24./,�U�*W2'243�2a<$=a@}3�2 
 	 \;=",/K~043
7)B;B;243?|;<-5H7)04, 
 U U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � ��!

# U # jZ3�047)04<$36:F7�+-+-R^M ='Rd5J58,10"24<-.�96,/365J,10"2"Rx='E;3�PY<$:;9h04E;,T<-:;./<$K;,1:S0>,/+$,1.rM
0"24<-.WvF,/+-K�QO,/.10"3�2b<$:>04E;, � M 
 BF+$7�:;,
7)0�7�:�7�:;96+$,

� 0"3Z04E;,


M 7&|;<-=/UxU�U�U
U�U�U ��Dd�

|



# U 3 �D3�24./,�eo,10 P�,/,1:L0 P
3J='BFE;,12",/=/iX2",/="36:F7�:O0�.?7�=",)U�U�U�U�U�U
U�U�U�U
U�U�U�U�U
U�U�U ��D"*
# U * �D3�24./,�eo,10 P�,/,1:L0 P
3J='BFE;,12",/=/i_:;36:sM 24,/="36:F7�:O0a.?7�=',�UmU�U
U�U�U�U
U�U�U�U�U
U�U�U ��D	�
# U � ��<-B_36+$,�7)0~3�24<-96<$: 7�:;K 7�='="3s./<$7)04,/K @}3�24./,�QO,/.10"3�24=~7)0�7 K;<-='0�7�:O0

Bo36<-:S0/U U
U�U�U�U
U�U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U ��D"!
# U ! ��3s3�24K;<-:F7)04,�0"2�7�:;='@}3�245H7)04<-36:�@}3�2bBD7)2�7�+-+$,/+^K;<-Bo36+-,/=bBo36+$7)24<:�1,/K]7)0n7�:

7�:;96+$, � PY<-04Eh24,/='B_,/.10Z0"3T04E;, � M 7&|;<-=/U U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U ��D"�
# U � �D3�24./,�QO,/.1043�24=�eo,10 P�,1,/:f0 P�3TBD7)247�+$+$,1+ QO,r2"04<$./7�+[K;<-Bo36+-,/=/U U�U�U
U�U�U�U�U
U�U�U �<#;�
# U � � w R^BF<$.?7�+o0"247)yz,1.1043�2"Rh@}3�2�24,/="36:F7�:O0�.?7�=',�U U�U�U�U�U�U�U
U�U�U�U
U�U�U�U�U
U�U�U �<#$�
# U �6� w 2�7&yz,/.r043�24<$,1=Y@}3�2�24,/="36:F7�:O0�./7�=",�i � # � � U �0# � �)5LU U
U�U�U�U
U�U�U�U�U
U�U�U �<#	D
# U � � w 2�7&yz,/.r043�24<$,1=Y@}3�2�24,/="36:F7�:O0�./7�=",�i � # � � U �"�0# � �)5LU U�U�U�U
U�U�U�U�U
U�U�U �<#"#
# U ��D 
 :S0",12�7�.104<-36: 7�:;K ./3O7�96\;+�7)04<-36: 24,/96<-36:;=H@}3�2804E;,L24,/='36:F7�:S0h.?7�=",)i

� # � � U �0# � �)5LU U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U �<#$3
# U �<# 
 :S0",12�7�.104<-36: 7�:;K ./3O7�96\;+�7)04<-36: 24,/96<-36:;=H@}3�2804E;,L24,/='36:F7�:S0h.?7�=",)i

� # � � U �"�0# � �)5LU U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U �<#	*
# U � 3 w 2�7&yz,/.r043�24<$,1=Y@}3�2Y:;36:sM 24,1="36:F7�:S0�.?7�=",�i � # � � U �0# � �)5LU U�U
U�U�U�U�U
U�U�U �<#	!
# U ��* w 2�7&yz,/.r043�24<$,1=Y@}3�2Y:;36:sM 24,1="36:F7�:S0�.?7�=",�i � # � �"� U # � �)5LU U�U
U�U�U�U�U
U�U�U �<#	�
# U � � 
 :S0",12�7�.104<-36:m7�:;K ./3O7�96\;+�7)0"<$36: 24,196<$36:;=�@}3�2�04E;,�:;36:sM 24,/='36:F7�:S0

.?7�=",)i � # � � U �0# � �)5fU U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � 3��
# U ��! 
 :S0",12�7�.104<-36:m7�:;K ./3O7�96\;+�7)0"<$36: 24,196<$36:;=�@}3�2�04E;,�:;36:sM 24,/='36:F7�:S0

.?7�=",)i � # � �"� U # � �)5fU U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � 3s�
3 U � w ESRs+�70�O36<$K ="<1�/,�7�:;K ="EF7)B_,�Q)7)24<�7)0"<$36:[��="587�+$+a7�:;K�='0�7�.A�O,/K ��� �

+�7)2"96,�7�:;K�=",1BD7)2�7)04,)U U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � 3"3
3 U � �^0�7�.A�O,/K 0"ESRs+�70�O36<$K�58,/5Ge;2�7�:;,/=�PY<-04E�58,/5Ge;2�7�:;,rM eo36\;:;K BF<-9)M

58,/:O0�.1365JBF+$,r|d,/=�<-:;K;<$.?7)04,1K[U�� �F24365 vF9;U � � M ! 36@���,1Qd+-<$:�7�:;K
' <-04EF7�5 � ���"!"D	��� U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � 3�*

3 U D `a:O04,/:;:F7�, .�E;+-3�243�BFESRs+$+�i 24,/="36:F7�:;.1,�,/:;,1249�R 0"247�:;="@},12 e_,10 P�,/,/:
04E;,/5fi
7�:;K 7�='="3s./<$7)04,/K�BFE;3�0436='Rd=z04,/58=k36@Y04E;,hB;24<$587)2"R�+$<-96ES0zM
EF7)2"QO,/=z04<$:;9Z2",?7�.104<-36:;=/UW� �F24365 vF9;U ��D M � 36@s��,rQd+$<-:�7�:;K ' <-0"EF7�5
� ���"!"D	��� U�U�U�U
U�U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � 3"�

3 U # ��,10�7�<-+$,/K�2",?7�.104<-36:�=".�E;,/58,�36@d5J36+$,/./\;+-,/=b7�='="3s./<$7)04,/K�PY<-04E>04E;,�B;24<NM
5H7)2"Rk+-<$96EO0'M EF7)2"QO,1='04<$:;9>24,?7�.104<-36:;=/U � �F24365 vF9;U ��D M � � 36@o��,1Qd+-<$:
7�:;K ' <-04EF7�5 � ���"!"D	��� U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � 3�!

3 U 3 ��365JBD7)24<$='36:�36@d58,/7�="\d24,/KE����� � 7�:;KG5J3sK;,/+-,/K ����� � 7)eF="3�2"B;0"<$36:
@}3�2H.�E;+$3�2"3�BFESRs+$+F-�<-: ,r04E;,12?U ��,/7�="\d24,/K KF7)0�7 @�24365 ��+$7�R^0436:
� ���"*	3"� U U�U�U�U
U�U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U ��*�#

3 U * ��7�+$./\;+$7)04,/K>2",?7�+SBD7)2'0c36@dK;<-,/+$,1.10"24<-.�./36:;='047�:S0c@}3�2�7Y+$7�RO,r2b36@d.�E;+$3�2"3)M
BFEORd+$+ 5836+-,/./\;+-,/=Y36:f7T='047�.��O,1Kf04EORd+�70�O36<-Kf58,15]e;247�:;,�U U�U�U�U�U�U
U�U�U ��*"*

3 U � ��7�+$./\;+$7)04,/KJ<-5H7�96<$:F7)2'RGBD7)2"0�36@_K;<$,/+-,/.10"24<-.Z./36:;=z0�7�:S0
@}3�2�7>+$7�RO,r2
36@
.�E;+$3�243�BFEORd+-+ 5836+$,/.1\;+$,/=�36:L7k='0�7�.A�O,/Kf04EORd+$70�O36<$K�58,/5Ge;2�7�:;,�U U�U�U
U�U�U ��*"*

|;<



3 U ! �s.�E;,/5H7)04<-.8K;<�7�9�247�5 36@ w ESRs+�70�O36<-K�58,/5Ge;2�7�:;,896,13658,10"2"R�="<-5]\sM
+�7)0",/K�PY<-04Eh04E;<$:�K;<$=��s=/U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U ��*"!

3 U � 
 :;./<$K;,1:S0YvF,/+$K;=Y<$:f24,1+�7)04<-36:h043k04E;,�=z0�7�.A�O,/KLK;<$= �d=/U U�U
U�U�U�U
U�U�U�U�U
U�U�U ��*"�
3 U � � ��7)24<�7)04<-36:A36@b5H7&yz3�2�24,/="36:F7�:;.1,/=�@}3�2�=z0�7�.A�O,/KLK;<$= �d=/U U�U�U�U
U�U�U�U�U
U�U�U � �s�
3 U �6� ��7�+$./\;+$7)04,/K�7)eF="3�2"B;04<-36:�,1:;EF7�:;./,/58,/:O0�36@ D ='047�.��O,1K�K;<-=��d=�3�QO,12

04EF7)0�36@ � K;<$= �oi6:;3�245H7�+-<:�/,1K�043a04ESRs+�70�O36<-K�="\d24@q7�./,Y7)24,?7dU������{��� M <$:;.�U % �J�J� �� M <-:;.�U � U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U � �"�

|;<-<



@  � � � � �[� �W@ 	 �
� % � � 7
� U � ��365JBD7)24<$='36:�36@b587)yz3�2�2",/="36:F7�:;./,/=Z@}3�2Z04E;<-:fK;<$= �d=/U U
U�U�U�U
U�U�U�U�U
U�U�U
U ��D
D U � ��7)24<�7)eF<-+$<-0 RH36@t24,/="36:F7�:;.1,/=�<$:�./3O7�96\;+�7)0",/Kf='BFE;,r24,/=CU�U
U�U�U�U
U�U�U�U�U
U�U�U �6� �
3 U � �~3sK;,/+IBD7)2�7�58,104,r24=a@}3�2 ��E;+-3�243�BFESRs+$+W-�7)eF="3�2"B;04<-36:�='B_,/.10"2"\;5 <$:

,104E;,r2 U�U
U�U�U�U
U�U�U�U�U�U�U�U
U�U�U
U�U�U�U
U�U�U�U
U�U�U�U�U�U�U�U�U�U
U�U�U ��*"D
3 U � jZ,1="36:F7�:;./,/=�@}3�2Z="<$:;96+-,>K;<-=��oU U�U
U�U�U�U
U�U�U�U�U�U�U�U
U�U�U�U
U�U�U�U�U
U�U�U � ���
3 U D jZ,1="36:F7�:;./,/=�@}3�2 D ='047�.��O,1KLK;<$=��s=/U U�U�U
U�U�U�U�U�U�U�U
U�U�U�U
U�U�U�U�U
U�U�U � ���
3 U # jZ,1="36:F7�:;./,/=�@}3�2 3 ='047�.��O,1KLK;<$=��s=/U U�U�U
U�U�U�U�U�U�U�U
U�U�U�U
U�U�U�U�U
U�U�U � �s�
3 U 3 jZ,1="36:F7�:;./,/=�@}3�2 � ='047�.��O,1KLK;<$=��s=/U U�U�U
U�U�U�U�U�U�U�U
U�U�U�U
U�U�U�U�U
U�U�U � �s�

|;<$<-<



@  � ��� � ������	��>�a���	 �
� � � 7/( �d! �
`GUY��,r0�7�<$+-=�36@cjZ3�0�7)04<-36:F7�+$+gR^M �^Rs5858,10'24<$. �X3�245]\;+$7)04<$36: U�U
U�U�U�U
U�U�U�U�U
U�U�U ��!	3
�aU���,10�7�<-+$=�36@ �s<-:;96\;+�7)24<g0 Rh*n|d0"2�7�.r04<$36:�7�:;K 
 :O04,/9�2�7)04<-36: U
U�U�U�U
U�U�U�U�U
U�U�U ���	�

|d<-Q



� � � �
�a�����
���������� @ ���>���� � ������	�� � ���W�
�
	��a�� � � �Z� � �����	 � � @ ��� @ � � � �>���W	��

�o�����W�� @ 	 � �d� � @ @ ��� � �o����	�� ��� �
�>	 � � � 	 @ 	�� � �
�

eSR �I,/+$7�:;KL*�5J,12"RH�W<$,124.1,

��EF7�<-2458,1:[� Ma,r24=".�E;,/+ ' ,/<$+�i w E;365H7�= �aU;`GU �s,/:;<$3�2

`�eF="3�2"B;04<-36:�2",/="36:F7�:;./,/=>K;\;,k0"3h='EF7)Bo,T7�:;K�5H7)0",124<�7�+I./365JB_36="<-04<-36:�7)24,],r|dBF+-3�24,/K�<$:

04E;,a./36:O04,r|s0�36@ ="5H7�+$+ �
� � ��� :;5 04Ed2"36\;96E #�� 0 5 � :F7)04\d2�7�+-+-R^M 3s./.1\d2"24<$:;9�BD7)2'04<$./+-,/=/U w E;<-=

24,/='36:F7�:;./,8<$=�QO,12"R�Kd2�7�587)04<$.]@}3�2�='5H7�+$+bBD7)2"0"<$./+-,/=�0"EF7)0�7)24,T<$+-+$\;58<-:F7)04,/K�7)0�7h@�24,/�s\;,1:;.1R

:;,?7)2a04E;,]5H7)0",124<�7�+�u =�eF\;+1�~7)eF="3�2'B;04<$36:xeD7�:;K[U.Ma,124,�iX04E;,]K;<$,/+-,/.10"24<-.G./36:;='0�7�:O0�EF7�=�7 � � � �
-0, � � �H24,?7�+
BD7)2"0/iW04E;,12",1e^R 7�+-+$3�PZ<-:;9~0"E;,�./36\dBF+-<$:;9�36@Y,/:;,r249�R�<$:O043�0"E;,h24,1="36:F7�:S0T583^K;,/=
@}3�2�04E;<-=�="EF7)B_,�i[7�+$+t36@bPYE;<$.�E�7)24,�.�EF7)2�7�.104,r24<:�/,1K~eSRL:;,19O7)04<-QO,�iD24,?7�+tK;<$,/+-,/.10"2"<$.�./36:;=z0�7�:S0"=/U
w E;,k,�|d04,/:O0�36@n04E;<$=�24,1="36:F7�:S0>7)eF="3�2'B;04<$36:�<$=a963�QO,124:;,/K~eSRx04E;,G='B;24,?7�K;<-:;9f36@�04E;,],/:;,12"9�R

eo,r0 P
,/,/:H04E;,�583^K;,/=/is7�:;KHE;,/:;./,ae^RT04E;,�:S\;5Geo,12�36@[5J3sK;,/=�7�:;K80"E;,/<-2�=zBD7�./<$:;9]7�+-36:;9�04E;,

24,?7�+t7&|d<$=/U

w E;<-=G='04\;KdR ,r|dBF+-3�24,/K�0 P�3x.?7�=",/=G<-:�K;,10�7�<-+ � � � � 0"E;,H,/:;EF7�:;./,/K�./3O7�96\;+�7)0"<$36:�36@
0 P�3
='BFE;,12",/=�@q7�+$+-<$:;9h<$:�04E;,J7)0"5836='BFE;,124,]PYE;,/: <-+$+$\;5J<$:F7)04,/K�:;,?7)2�7�:�7)eF="3�2'B;04<$36:�eD7�:;K[ic7�:;K

� �"� 04E;,h7)eF="3�2'B;04<$36:�36@�Qd<$='<-eF+$,H+-<$96EO0Ge^R�=zBo,/./<$7�+$<1�/,/K�='0"24\;.10"\d24,/=k<$:�.�E;+$3�243�BF+$7�='04=k7�=G04E;,
v;24='0Z='04,1Bf<$:fBFE;3�0"36='Rd:O04E;,/="<-=/U

w E;,x.13O7�96\;+�7)04<-36:{36@�0 P�3�QO,12'R{="5H7�+-+YK;<-,/+$,/.r0"24<$.LBD7)2'04<$./+-,/=H<$=H@}36\;:;K 043�eo,x9�2",?7)04+-R

,/:;EF7�:;./,1KJe^RG0"E;,Z7)B;BF+-<$.?7)04<-36:]36@o7�:T7)B;B;243�B;24<�7)0",�vF,1+$K[iS<$:]04E;<$=n.?7�=",�="\;:;+-<$96EO0?iOK;\d24<$:;9�04E;,



B;243^./,/="=/U w E;,�@}3�24./,/=�K;\;,Y043�04E;,�='\d2"2436\;:;K;<$:;9k7)045J36='BFE;,124,a7)2",�7�+$='3�0�70�O,/:8<-:S043�7�././36\;:O0?i
eF\d0�36:;+-R~7)�_,/.10a04E;,]583�0"<$36:x@}3�2�K;<$=z0�7�:S0�BD7)2"0"<$./+-,/=/ioPYE;,124,?7�=a04E;,],/+-,/.10"2436587�96:;,104<$.�@}3�24./,

K;3658<-:F7)04,/=�@}3�2�04E;,T:;,?7)2�<-:S04,r2�7�.104<-36:;=�7)0�24,/="36:F7�:;.1,�U w E;,T="<$5]\;+$7)04<$36:;=�7�+$='3�24,1B;2"3sK;\;./,

04E;,)�s:;3�PY:824,/='\;+-0
04EF7)0
="5H7�+$+;BD7)2"0"<$./+-,/=�04,/:;K80"3G./3O7�96\;+�7)04,Y<$:O043G.�EF7�<$:;=�7�+-<$96:;,/K8PY<-0"E804E;,
7)B;BF+$<-,/KL,/+-,/.10"2"<$.�vF,/+$KfQO,1.1043�2?U

��E;3�0436=zRd:O04E;,/="<-=I<-:>="365J,nBF+$7�:S0"=t=',/,/58=[043�\;=",n04E;<$=[24,/='36:F7�:S0c7)eF="3�2"B;04<-36:>BFE;,/:;365J,/:;36:

7�=WP
,/+$+�U w E;,Z7)eF="3�2"eF<$:;9>BF<$9658,/:O04=W7)24,ZK;<-='0"24<geF\d04,/K836:k04E;,Z='\d24@q7�./,�36@o=z0�7�.A�O,/KJ04E;<-:8K;<$=��s=
<$:{587�:SR�BF+�7�:O04=/i�7�:;K{<g08<$=J@}36\;:;K 0"EF7)0J04E;<-=8./36:dvF96\d2�7)04<-36:{3�B;04<$5J<:�/,/=k04E;,/<g28+$<-96ES0H7)edM
="3�2"B;0"<$36:�.?7)BD7)eF<-+$<-0 R�7)0�.1,12"0�7�<-:�P�7�QO,1+$,/:;9�04E;=1U w E;,124,8<-=G7�+$='3x7fK;<-�_,124,/:O04<$7�+
7)eF="3�2"B;0"<$36:

K;,1B_,/:;K;<$:;9L36:�04E;,k3�24<$,/:O0�7)04<-36:�36@p04E;,k='0�7�.A�~043h0"E;,T<-:;./<$K;,/:O0�vF,1+$K[U 
 0><-=�B_36="="<geF+$,]04EF7)0
BF+�7�:O04=Y\;=",>04E;<-=�BFE;,1:;3658,/:;36:L@}3�2Y24,/96\;+�7)0"<$:;9]04E;,�7�5836\;:O0Y36@c+$<-96ES0�04E;,1R�7)eF="3�2'e U
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*�+-,/.10"2436587�96:;,104<$.>=".?7)0"0",124<$:;9A@�24365CBD7)2"04<-./+$,/=�0"EF7)0�7)24,G="5H7�+-+I.1365JBD7)24,/KL04380"E;,G<$:;./<NM

K;,/:O0
P�7?QO,/+$,1:;9�04E8EF7�=�587�:SRT7)B;BF+$<-.?7)04<-36:;=/UWV�:;,�36@X04E;,/=",Y<$=W0"E;,Z24,/583�0",Y=",1:;="<$:;9�36@[.1+$36\;K

7�:;K]7�,12436='36+^B;243�B_,12"04<-,/=/U�`a:;3�04E;,12b<$=c04E;,
7�:F7�+-Rd='<$=c36@;.136+$+$36<-K;=�7�:;KG3�04E;,12b="<$58<-+�7)2I.�E;,/58<$./7�+

7�:;KfeF<-36+$3696<$./7�+[='Rd='0",/58=�PZ<g04Ef+-<$96EO0Z="./7)0"04,124<-:;987�:;Kf0'2�7�:;="58<-="="<$36:h58,?7�='\d24,/58,/:O04=/UW`a+$="3;i

j�7�587�:k='.?7)0"04,12"<$:;9>7�:;KTlF\;3�24,/='./,/:;./,Y@�24365m5836+$,/.1\;+$,/=n7�K;="3�2'eo,/KJ7)0pBD7)2'04<$./+-,�="\d24@q7�./,/=W.?7�:

eo,ae_,10"04,12�\;:;K;,r24='043^3sKAPZ<g04Eh7].1365JBF+$,10",Z04E;,/3�2"R836@t04E;,a5J36+$,/./\;+-,/=/ud<-:S0",12�7�.104<-36:HPZ<g04EH04E;,

="\d24@q7�.1,�vF,/+$Kf36@I04E;,�BD7)2"04<$.1+$,�U

w E;,x587)yz3�2T,/5JBFEF7�='<$=H36@�04E;<-=J04E;,/="<-=H<$=J0"E;,L='04\;KdR{36@�7�.1+�7�="=H36@a,/+-,/.10"2"365H7�96:;,104<-.

24,/='36:F7�:;./,/=�36@t04E;,1=",�BD7)2'04<$./+-,/=�<$:H04E;,�./36:O04,r|s0Y36@I7)24,?7�=�<-:h:F7)0"\d24,�PYE;,124,�<g0�<$=�3�Bo,1247)04<-QO,�U

w E;,/=",]24,/="36:F7�:;./,1=�7)24,]="<-96:;<-vF.?7�:O0�@}3�2�36:;+gR~./,12"0�7�<-:�587)04,124<$7�+$=�7)0�./,12'0�7�<$:�P�7�QO,1+$,/:;9�04E;=1U

��,/='BF<g04,J04E;<-=/iI04E;,rR�7)24,T@}36\;:;K�043fe_,J<$5TBo3�2"0�7�:O0><$:�5H7�:OR�<$:;='047�:;./,/=/U w E;<$=><$=>0'24\;,Te_,rM

.?7�\;=",�PZE;,1:x<$+$+-\;58<$:F7)0"<$36:A<$=�3�QO,r2�7Te;2"3O7�Kf='B_,/.10"24\;5C04EF7)0Y./36:S047�<$:;=�04E;,>24,1="36:F7�:;./,�iD04E;,

24,/=zBo36:;=",�<-=Y36@�0",/:LK;3658<-:F7)04,/KAe^Rh04E;,�24,/="36:F7�:O0Z24,1='Bo36:;=",)U

��EORd="<-.?7�+$+gROi
04E;<$=82",/="36:F7�:;./,~.?7�:{eo,x,�|dBF+�7�<-:;,/K�7�=H7�./36\dBF+$<-:;9�36@�,/+-,/.10"2"365H7�96:;,104<-.

,/:;,12"9�RA<$:O043J7�:�<$:O04,124:F7�+�i;:;36:^�^,/+$,1.10"24365H7�96:;,r04<$.�Qs<-e;2�7)04<-36:F7�+o583^K;,a36@I04E;,�5H7)04,r24<�7�+��b04E;,

,/+-,/.10"2436587�96:;,104<$.H,1:;,1249�R�<$=]\;=",1K�043~Kd24<-QO,H04E;,h+�7)0'04<$./,8Qs<-e;2�7)0"<$36:;=/U w E;<-=k5J3sK;,H3s.1./\d24=

<$:~K;<-,/+$,/.r0"24<$.]5H7)0",124<�7�+-=a7�:;K�<$=a.?7�+-+$,/K�78Bo36+�7)2"<-0436:[U�`a:;3�04E;,12�24,1="36:F7�:S0�583^K;,G3s./.1\d24=�<$:

58,1047�+$=WPY<-0"EH="<$58<-+�7)2�,/:;EF7�:;./,/Kh+$3^.?7�+DvF,1+$K;=/i;E;3�P�,1QO,12�0"E;,a58,/.�EF7�:;<$="5�<$=
�^\;<-04,ZK;<-�o,r24,/:O0?i

�



�

PYE;,124,G04E;,G./36\dBF+-<$:;9A<$=�043H+-36:;96<-04\;K;<-:F7�+IBF+$7�="5H7JP�7?QO,/=/U w E;<$=a,r|d./<-0",/K~583sK;,�<-=�.?7�+-+$,/K�7

="\d24@q7�.1,�BF+�7�="5J36:���=',/,�i������	��
�a,/+$='36:�� ���	���	��� U
�W24,rQd<$36\;=IP�3�2���<-:G04E;,
j�7�K;<$7)04<$36:��I7)eo3�247)043�2"R�36@d0"E;,�*�*�������,1BD7)2"0458,1:S0n7�+-36:;9a+$<-:;,/=

="<-58<$+$7)2>043�04EF7)0G\;=",/K�E;,12",HEF7�=�eo,/,1:�\;=',/K�043~7�:F7�+-R��/,T04E;,H='.?7)0"04,12"<$:;9x7�:;K�7)eF="3�2"B;0"<$36:
.�EF7)2�7�.104,r24<$='0"<$./=I36@s5H7�:OR�K;<-�_,124,/:O0b="EF7)B_,/=��������	��
����/,12'PZ<-:;=��d< � ���"!�#$�&% �s,/:;<$3�2c7�:;K�`aE;+-9�24,/:
� ���	�"�"�&%(' ,/<-+)� ���"!"*	�&%+' ,1<$+ i��&,.-0/1�2� ���"!	3"�&%+' <$+-+$<$=4� ���"!	�"�&% �s,/:;<$3�2�7�:;K ' <-+$+-<$=4� ���"!	�"��� U
w E;,kB;24,1=",/:O0�24,/=",/7)24.�E�\;=",/=�7�:;K�,r|d0",/:;K;=�0"E;<$=�@}3�2>0 P�3�@q7�58<$+-<$,/=�36@�='EF7)Bo,/=/��./3O7�96\;+$7)04,/K

='BFE;,12",/=5��:;3�0[yz\;='0p0�7�:;96,/:O0�=zBFE;,124,/= � 7�:;K87�9696+-3658,12�7)04<-:;9a='BFE;,124,1=�7�=�7�='0�7)2'0p0"3>583^K;,/+$<-:;9
04E;,p./365JBF+-,r|>,/+$,/.r0"24365H7�96:;,10"<$.�eo,/EF7?Qd<-3�2c36@S04E;,p5H7�:SR>7�,12"36="36+O7�:;K�./36+-+$36<$KF7�+6=zRd='04,158=[04EF7)0

./36:;="<-='0�36@
7�969�24,19O7)04,/KxBD7)2"04<-./+$,/=1U w E;,GP�3�2��xPZ<g04E 7�9696+-3658,12�7)0"<$:;98='BFE;,r24,/=�<-:SQO,1='04<$9O7)0",/=
04E;,�,/+$,1.10"24<-.�vF,/+-K;=W<-:87�:;KT="\d2"2436\;:;K;<-:;9�7�BD7�<g2p36@XBD7)2"04<-./+$,1=W7�=nP�,/+-+F7�=p0"E;,Y,1�_,/.104=p36@X0"E;,/=",

vF,/+-K;=T36:�04E;,�7�9696+$3658,1247)04<$36:�KdRs:F7�58<$./=]7�:;K�vF:F7�+�="EF7)Bo,1=J36@�="\;.�E ./+$\;=z04,124=/U�`a:;3�0"E;,12

7)B;BF+$<-.?7)04<-36:f36@I0"E;,>04E;,/3�2'R�<-=Y587�K;,�043]04E;,>58,/.�EF7�:;<$="5 36@cBFE;3�0"36='Rd:O04E;,/="<-=Z<-:fBF+�7�:O04=/U

V�\d2�='04\;KdR~36@p04E;,kBD7)2'04<$./+-,/=�./36:;="<$=z04=>36@�7hQ)7)24<$,r0 R~36@p58,?7�='\d24,/=�36@W04E;,/<g2�='.?7)0"04,12"<$:;9

7�:;Kx7)eF="3�2'B;04<$36:�.�EF7)247�.104,124<-='04<-./=/iX7�=�P�,1+$+t7�=�0"E;,/<-2Z:;,?7)2�7�:;Kf<$:O04,124:F7�+[vF,/+-KL='0"24\;.r04\d24,/=/U

����6 � #	798/#s!:7<; ��=b �>?7�@_!- A798?%� �B�8<7

�s<$:;./,�04E;,�BF<$36:;,/,12"<$:;9TP
3�2��h36@cj�7?Rd+-,/<$96EC� ��!"�	�"� <$:�="5H7�+-+_BD7)2"04<-./+$,�=".?7)0"0",124<$:;9;id0"E;,124,
EF7�=Ze_,/,/:~5]\;.�EL2",/=",?7)24.�E~<$:L0"E;,G7)24,?7dU���E;<-+$+-<-BF=�� ���"D�#$� @}3�245]\;+$7)04,/Kf04E;,�='0�7)04<-.>B;243�eF+-,/5
7�=G7�:�<-:S04,19�2�7�+W,1�s\F7)04<-36:�@}3�2]7L96,/:;,1247�+�E;36583696,/:;,136\;=�K;<$,1+$,/.10'24<$.Je_3sKdROUE�I7)04,12F�^04,rQO,/:sM
="36:�@}3�245]\;+�7)04,/K�04E;,T0"Ed24,/,k+$3�P�,/='0'M 3�24K;,12>04,12458=�36@�0"E;,T,r|sBD7�:;="<$36: <$:HGJI�� 7�K;<-58,/:;="<-36:sM
+$,1="=Z58,/7�="\d24,�36@I@�24,/�^\;,/:;.1R � @}3�2a7T96,1:;,12�7�+ eo3sKdRC�K�^0",1QO,/:;="36:H� ���	3�D 7 ��� 7�:;K~7�:f,/+-+$<-BF='36<$K
�K�^04,rQO,/:;="36:L� ���	3�D e ��� Ua`m963s3^Kx="\d2"QO,1Rxe_3s3���e^RxQ)7�:~K;,FMa\;+-='0N� ���	3"�"� E;,1+-Bo,1K�043A\;:;<-@�R
04E;,�:;3�0�7)04<-36:f7�:;K�9O7)04E;,12�5H7�:ORA<$5JB_3�2"0�7�:O0�24,/="\;+g04=/UO�s<$,/96,/+P� ���	3�� 7di ���	3�� e � ,1='0�7)eF+$<-="E;,/K
="3658,T7)B;B;243?|;<-5H7)04,k@}3�245]\;+�7�=�@}3�2�7�:SR�eo3^KdROUQ�I7)04,12?ic7f=",124<-,/=�36@
BD7)B_,124=�eSRSR>+-,/<$:;5H7�:[i
�s,/:;<-3�2?i�7�:;KTR�,/+-+$,12L2"<$963�2436\;="+gR ,/='0�7)eF+-<$="E;,/K 5H7�:OR 96,/:;,12�7�+>@q7�.104=L.136:;./,124:;<-:;9 0"E;,�@q7)2

vF,/+-KU�VR�+$,/<-:;5H7�:L� ���"*	�"��� i[<-:;K;\;./,/K�K;<-B_36+$,]583658,1:S04=N�VR�,/+-+$,12?iW�&,5-0/1�X� ���	�"�"�&% R�+$,/<-:;5H7�:
� ���	��D	��� i[7�:;K�B_36+�7)24<1�?7)eF<$+-<-0 RL04,1:;="3�24=N�VR�+$,/<-:;5H7�:Y� ���"*	3"�&% R>+-,/<$:;587�:�7�:;K��s,/:;<$3�24� ���	�"� i



D

���"!"*	�&% �s,1:;<$3�2 � ���	��* i ���"!�� i ���"!	�"�&% �s,/:;<-3�2�7�:;K�`aE;+-9�24,/:C� ���	�"�"��� i^7�+$+_@}3�2�96,/:;,12�7�+[E;36583)M
96,/:;,/36\;=]K;<-,/+$,/.r0"24<$.Teo3sK;<-,/=/in7�=�P�,1+$+
7�=�B_,124@},/.r0]./36:;K;\;.1043�24=1U���3�2",H='Bo,/.1<�7�+$<1�/,/K�='04\;K;<-,/=
@}36+$+-3�P
,/K[�.Ma,12"24<-.���7�:;K��s,/:;<$3�24� ���	�"�"� i ' ,/<$+�� ���"!"*	� i ' ,/<-+ i+�s,/:;<$3�2/iI7�:;K ' <-+$+-<$=N� ���"!	3"� i
�D\;.�E;= � ���	�"3 i ���	��!	� i�7�:;K�jZ\dB;BF<$:T� ���	��!	� iW7�=kP�,1+$+�7�=T5J3�24,A96,/:;,12�7�+�:S\;58,124<-.?7�+�04,/.�EsM
:;<$�^\;,/=/���~,/<b7�:;KxQ)7�:���+$7�K;,/+�� ���"*"D	� % `�2"Q)7�=/i M�7)2'24<$:;9�0436:[i_7�:;K	��7�\d0��E� ���"!"*	�&% �d7)2���7)2/i
�&,�-0/1�+� ���"!d� � U�
 :f7�K;K;<g04<$36:Aj�7�5J5 � ���"!	�"� @}3�2"5k\;+$7)04,/KH04E;,a<-:S04,19�2�7�+o,/�^\F7)04<$36:;=�<-:�7�QO,12'R
24<-963�2436\;=�P�7�ROidPY<-04E;36\d0Z7�.104\F7�+-+-RA<-5JBF+$,/5J,/:S0"<$:;9]04E;,/5C36:L7T.1365JBF\d04,12?U

jZ,/.1,/:S0"+-ROi[BD7)2"04<-./+$,G="EF7)B_,].?7�58,�043Heo,G24,1./3696:;<:�/,1K�7�=a583�24,G<-5JBo3�2'0�7�:S0Z04EF7�:�B;2",1Qd<NM
36\;="+gR�04E;36\;96EO0?U���7�:OR]='B_,/./<-vF.�BD7)2"04<-./+$,�='EF7)Bo,/=pEF7�QO,�eo,1,/:T<-:SQO,1='04<$9O7)0",/KT,�|dBo,r24<$58,1:S0�7�+-+-ROi

04E;,/3�2",104<$./7�+$+-ROiX7�:;K~:^\;5J,124<$./7�+$+-ROU ' E;<$+$,G:;3�e_3sKdRfEF7�=�B;24,/=",/:O04,/K�7�:F7�+-R^04<$./7�+I./+-36=",/KsM @}3�245

24,/='\;+-04=>@}3�2�04E;,T./3O7�96\;+�7)04,1KsM ='BFE;,12",8="EF7)Bo,T58,/:O04<$36:;,1K�B;24,1Qs<$36\;="+gROit0"E;,124,JEF7?QO,Te_,/,/: 2",rM

="\;+g04=>@}3�2�04E;,1=",J="EF7)B_,/=�<$:~04,12458=�36@W<$:O04,/9�2�7�+-=/ioeF\d0�36:;+gR~@}3�2>B_,124@},/.r0�./36:;K;\;.r043�24= ���7�.�M
K;36:F7�+$KU� ��!"�	3"� i �s:;3�P � ����#	�	��� U4�a3�eo3sKdR�EF7�=�RO,r0�<$:OQO,/='0"<$9O7)04,/K�04E;,J./3O7�96\;+$7)04,/KsM ='BFE;,124,
="EF7)B_,k@}3�2�K;<-,/+$,/.r0"24<$.]5H7)0",124<�7�+-=a7�:;K�+$3�P�@�24,/�^\;,/:;./<-,/=/i eF\d0>587�:SRL7�\d04E;3�24=�EF7�QO,]='0"\;K;<$,/K

04E;,�0 P�3)M ='BFE;,r24,�@q7�58<-+-RJ36@c="EF7)B_,/=/i;PZE;,r24,�0"E;,>='BFE;,r24,/=�7)2",�,1<-04E;,12Y=",1BD7)247)04,>3�2�0436\;.�E;<-:;9;U

�s,1QO,1247�+DEF7?QO,�+$3s3��O,1KJ7)0n04E;,�0 P�3)M ='BFE;,r24,YB;243�eF+-,/5 7�:F7�+-R^04<$.?7�+-+-ROi)7�=p04E;,�="\d24@q7�.1,/=
7)24,�./365TM

BF+$,r04,�='BFE;,124,/=1UW��<$,1+$,/.10'24<$.�='BFE;,r24,�BD7�<g24=�P�,124,�0"2",?7)04,/K]e^RTVa+�7�36@}, � ���	���	� i���3�2"96E;,/=",�i �&, -0/1�
� ���"!	� 7di ���"!	� e � i;jZ36="= � ���	�"3 i ���	��*	� i���3�RO,10'04,�7�:;K ��7�QO36:C� ���	��*	� isjZ\dB;BF<$:�� ���"!	�"� 7�:;K[i
5836='0>./365JBF+-,104,/+gROiteSRS�I3�QO, � ���	�"3"� ic7�+g04E;36\;96E�E;<$=�@}3�245]\;+�7)04<-36: <$=>:;3�0�Q)7�+$<-K <$@
0"E;,T0 P�3
='BFE;,12",/=Z7)2",�0"36\;.�E;<-:;9;U
Va@t./36\d24=",�i;04E;,1=",a0"24,?7)045J,/:S0"=�7)24,�./36:dvF:;,/K�0"3�yz\;=z0�0 P�3]=",rBD7)2�7)04,

='BFE;,12",/=/i[7�:;KLK;3J:;3�0�K;3J04E;,>0 R^Bo,>36@b,r|d0",/:;K;,/K~7�:F7�+-Rs="<$=Y<$:;./+-\;K;,/KxE;,124,)U���,124@},/.10"+-R�./36:sM

K;\;.104<-:;9L7�:;K~0436\;.�E;<$:;9�='BFE;,124,/=�P�,12",k0"2",?7)04,/K~e^R_� �s58<-0"E�7�:;K���7)2�70�)7)0N� ���	�"3"�&%�� ,1�_24,rR
7�:;K�Va:;<$="E;<)� ���"!��	�&% ���,/7)0G7�:;K��t,1Qd<-:;,2� ���	��D i ���	��* 7di ���	��* e � % 7�:;K�7�+$='3~V]u��~,?7)2�7L7�:;K
�d7?Qd<$+-+$,2� ���"!��	� iIPYE;<$+-,804E;,JB;243�eF+-,/5 36@�:;,?7)24+gR^M 0"36\;.�E;<-:;9xBo,124@},1.104+-R�./36:;K;\;.104<-:;9�=zBFE;,124,/=

P�7�=n0"24,?7)0",/KTeSR � ,1�X24,1RT7�:;KJQ)7�:J�aR��O, � ���	��!	� Ub*p|sBo,124<-58,/:O0�7�+;<$:OQO,/='0"<$9O7)04<-36:;=WEF7?QO,�e_,/,/:
K;36:;,TeSR ' 7�:;9;i �&, -0/1�X� ���"!d� � i[PY<-04E�='\deF=",/�s\;,1:S0]:S\;58,124<-.?7�+�QO,124<gvF.?7)04<$36:�e^RSR>7)0"0�7?P�7)2
7�:;K���,?7�:Y� ���"!"D	� it7�:;K��D\;+$+$,r2?i��&,5-�/1�X� ���"!"*	� U w E;,/=",T58,?7�="\d2",/58,/:O04=�<$:;./+-\;K;,/K�,/+$,1.10"24<NM



#

.?7�+-+-RA+�7)2"96,rM�7�=YP�,/+-+t7�=Y="587�+$+gM BD7)2"04<-./+$,�=".?7)0'04,124<-:;9;U

��7�:SR 3�04E;,12~="EF7)B_,/=xEF7�QO,�eo,/,/: 0"2",?7)04,/K[U ��36=z0x36@�04E;,�@}36+$+-3�PY<$:;9;i�E;3�P�,1QO,12/i�K;3

:;3�0h='Bo,1./<-vF.?7�+-+-R 0'24,?7)0h3�2h7)24,~:;3�0h+$<$5J<-04,/K 0"3 ,/+-,/.10"2"<$.?7�+-+-R ='5H7�+$+ZBD7)2'04<$./+-,/=/U 
 :;./+$\;K;,/K

7�5836:;9�04E;,�="EF7)B_,/=L='04\;K;<-,/K 7)24, .1\deo,/=H�VMa,r2"24<$.A� 7�:;K �s,/:;<-3�2H� ���	�"�"�&% �D\;.�E;=H� ���	�"3"�&%
jZ\dB;BF<-: � ���	��!	��� i�0"E;<$:8K;<-=��d=)� ' <$+$+-<$=)� ���"!	�"�&%"' <$+$+-<$=/i ' ,1<$+ i^7�:;KQ�t,���<$:;, � ���"!"!	��� i6=zBFE;,124,/=
PY<-04EQ��E;,1eSRd='E;,1Q8="\d2"@q7�./,ZBo,r2"04\d2"eD7)04<-36:;=5� ' <$='./365Geo,Y7�:;K �~\;96:F7�< � ���"!��	�&% R�<$,1E;+ i� ,P-0/1��

� ���"!��	��� io7�=�P�,/+-+b7�=a3�04E;,r24=/�Z*W5GeF\d2"R � ���"!��	� i Ma\d�o587�:~7�:;K���36Ed24,1:Y� ���"!��	� i_7�:;K R�7)0zM
0�7?P�7)2k7�:;K Ma\;5JBFEd24,1Rs= � ���"!��	� UL*n|dB_,124<$5J,/:S047�+$+-ROic5H7�:SR <-2"2",/96\;+�7)24+gR^M ="EF7)Bo,/K�BD7)2"0"<$./+-,/=
EF7?QO,ke_,/,/:�0'24,?7)04,/K[�5�d7�\;:;K;,124= � ���	��� i ���"!��	�&% ��2�7�5J=4� ���"!��	�&% ' 7�:;9C� ���"!��	�&%�� ,124\;+$+�iX�&,
-0/1�+� ���"!�� i ���"!�#$�&% ��3�0"0"<$96,12?i�&,O-�/1�� ���"!��	�&% �^24<-Qs<$='0�7?Q)7�7�:;K ��2"3�PY:;+$,/,�� ���"!��	�&% ��<-.��O,1+_7�:;K
�^0�7)�_3�24K�� ���"!��	� % ��<$:;:;<-.A�oi �&,�-0/1� � ���	��*	�&% Ma36+$+$7�:;KL7�:;K	��7�96:;,Q� ���	���	� % 7�:;Kx7�+$="3 �_7�E;+-,/:
7�:;K �
2"RS7�:O0�� ���"*"*	� UbVa04E;,r2n='04\;K;<$,1=�36@F7�:^\;58,r24<$.?7�+S3�2b04E;,13�24,104<-.?7�+s:F7)04\d2",
<$:;./+-\;K;,�`a=47�:;3
7�:;K���7�587�583�043 � ���	�"3"� iD='BFE;,12436<-K~0"E;,/3�2"R % �X\;.�E;=N� ���	�"3 i ���	��!	� i_./\de_,�04E;,/3�2"R % 7�:;KS�W��M
,12"PY<$:;= �d< � ���"!�#$� PYE;3�:S\;58,124<-.?7�+$+gR <-:SQO,1='04<$9O7)0",/K�04E;,L,r�o,/.10"=836@a="\d24@q7�./,L2"36\;96E;:;,/="=H36:
='BFE;,12"36<$KsM +-<1�O,>="EF7)Bo,/=1U

w \d24:;<-:;9 :;3�P 043 7)B;BF+-<$.?7)0"<$36:;=zM 3�24<$,/:O04,/K 24,/=",?7)2".�E[iW04E;,124,hEF7�=Te_,/,/:[i
7�:;K�='04<$+-+
<$=1i
7

9�24,?7)0Y<$:O04,12",/='0a<-:L\;:;K;,124='047�:;K;<$:;9804E;,�+-<$96EO0Z='.?7)0"04,12"<$:;9JB;243�B_,12"04<-,/=Z36@c.�E;,158<$.?7�+I7�:;KfeF<-3)M

+$3696<-.?7�+t='Rd='0",/58=/U�*
7)24+gRh36:~0"E;,G7�<$5 P�7�=�0438\;:;K;,r24='0�7�:;K~04E;,�e;24<-+$+$<$7�:S0Z./36+$3�2"=�36@�./,12"047�<$:

./36+-+$36<$KF7�+I="36+$\d0"<$36:;=�7�:;K~5]\;.�E�,1�_3�2"0aP�,/:O0�<$:O043A,r|dB_,124<-58,/:O04=�7�:;Kx04E;,/3�2"R~7)e_36\d0a04E;,/5LU

w E;,�5J36='0n@q7�5836\;=�<$=�04E;,�04E;,13�24,104<-.?7�+sP�3�2��]36@��~<$, � �����"!	� PYE;<$.�Ek583sK;,1+$=b04E;,�./36+-+$36<$Kk7�=p7
='BD7)24=',Y./36+-+$,/.r04<$36:]36@D='BFE;,124,/=1is7�:;K]B;24,/=",1:S04,1KJ04E;,�="3)M ./7�+$+$,1K �~<$,�04E;,13�2"RG@}3�2p=".?7)0"0",124<$:;9�eSR

='BFE;,12",/=/U Ma3�P
,1QO,12?it7�=�<$=aP�,/+-+gM �d:;3�PZ:~043sKF7?R ��=",1,]vF9;U � U � � io04E;,k="5H7�+-+c:;,?7)24+gR^M ='BFE;,124<-.?7�+
BD7)2"04<-./+$,1=a<$:x04E;,/=",]./36+-+$36<-K;=�04,/:;K~043H./+$\;=z04,12�043696,104E;,r2�<$:O043A./365JBF+$,�|x.�EF7�<$:;=/U�` 583^K;,124:

0"24,/7)0458,/:O0J36@ �~<-,�04E;,/3�2'R�.?7�: e_,L@}36\;:;K{<$:�5H7�:SR�24,1@},124,/:;./,1=h<-:;./+$\;K;<-:;9 ��36Ed24,/:{7�:;K

Ma\d�o587�:2� ���"!"D	� U �s<-:;./, �~<$,�u =�04<$5J,�i^587�:SRT<$:OQO,/='04<-9O7)043�24=
EF7?QO,Z0"2"<$,/K8043]7�.1./36\;:S0
@}3�2�04E;,
,/+-,/.10"2436587�96:;,104<$.],1�_,/.104=�K;\;,T043h04E;<$=�./+$\;=z04,124<-:;9L<$:�Q�7)24<-36\;=�P�7�Rs=�7�:;K�="365J,104<$5J,/=�PZ<g04E

K;<-�_,124,/:O0�7)B;BF+$<$./7)04<$36:;=�<-:k5J<$:;K � �<���$��
 ' ,1<-0A��i �&, -�/1� � ���"!"*	�&% ��,r2"2"R]7�:;Kk��,124./<gQ�7�+ � ���"!"*	��� U



3

� !���B�8<7T���$��� � >D�� 4�T��=b%�����897��O%& A7	�
�O������/��������!���D% 81 "!���:7	�r��� � 8/�������d�t����=�� 7?!- ���� �&,
-0/1� �z� ��!#"�$%$

Ma,/:;./,)i^04E;,12",�7)24,�5H7�:ORJ7)B;BF+-<$.?7)0"<$36:;=nPZE;,12",Z+$<-96ES0W=".?7)0'04,124<-:;9�@�24365 ./3O7�96\;+�7)0",/KTBD7)2"0"<$./+-,/=

<$=�36@t<-:S0",124,/='0/U w E;,a+�7)0"0",12
BD7)2"0�36@[04E;<-=�24,/=',?7)24.�EL7�<-58=W043G='E;,/K�+-<$96EO0�36:804E;<-=�./3O7�96\;+�7)04<-36:

BFE;,/:;3658,1:;36:x7�=Y<g0Y2",/+�7)04,1=�043T+$<-96ES0Y=".?7)0"0",124<$:;9;U

w E;,hKdRd:F7�5J<$./=G36@�04E;,A./3O7�96\;+�7)0"<$36:�36@Y='5H7�+$+�BD7)2'04<$./+-,/=]EF7�=]+$36:;9~eo,/,/: 36@Y<-:S0",124,/='0/U

Ma3s.A�s<$:;9 � ���	3��	� B;2",/=",/:O04,/K 7�='<$5JBF+-,L@}3�245]\;+�7)04<-36:{@}3�2A04E;,x./3O7�96\;+�7)0"<$36:{36@�0 P
3�='5H7�+$+

='BFE;,12"<$.?7�+dBD7)2"0"<$./+-,/=n@q7�+$+$<-:;9�<$:T7�lF\;<-K[U �c7)04,r2?i	R�2�7�:;='36963�24=��)7�RS7N� ���"*	3 7di ���"*	3 e � ,r|s04,/:;K;,/K
E;<$=�P�3�2��A043k<$:;./+-\;K;,�04E;,�='0�7)04<-.>,1+$,/.10'24365H7�96:;,104<-.>@}3�2"./,/=�7�='="3s./<$7)04,/KfPY<-0"E�Bo,r24@},/.104+gRh./36:sM
K;\;.104<-:;9f='BFE;,r24,/=/iI\;="<$:;9h04E;,GP�3�2��~36@���7?Qd<-=4� ���"*	� i ���"*�# 7di ���"*�# e � U w E;,kB;24,1=",/:O0>P�3�2��
,r|s04,/:;K;=�04E;<-=W043�04E;,�./3O7�96\;+$7)04<$36:T36@o<$+-+$\;58<-:F7)04,/KT+$36="='RTK;<$,1+$,/.10'24<$.Y='BFE;,124,/=1id\;="<$:;9]7�='0�7)04<-.

,/+-,/.10"24<-.�vF,1+$Kx7)B;B;243?|;<-5H7)04<-36:[U

���'& � #	798/#s!:7<; ��=b �>?7� >?7 �z!�

�s,/.104<-36: � U # B;24,/=',/:S0"=�5H7�:OR 36@�0"E;,x,/�s\F7)04<-36:;=H963�QO,r24:;<$:;9�j�7?Rd+-,/<$96E{='.?7)0"04,12"<$:;9�7�=

K;,124<gQO,/K eSRHR>+-,/<$:;587�:�7�:;K �s,1:;<$3�2T3�QO,12k04E;,ARO,?7)24=/iW7�:;K ='B_,/./<$7�+$<:�1,/K 043�=".?7)0'04,124<-:;9�eSR
K;<$,1+$,/.10'24<$./=1Uxj�7?Rd+$,1<$96E�=".?7)0"0",124<$:;9x04E;,13�2"R�<-=G\;=",/K�043~7)B;B;243?|;<$587)04,J04E;,H<-:S04,r2�7�.104<-36:;=G<$:



*

04E;<-=]0"E;,/="<$=1U w E;,ABD7)2"04<-./+$,/=T7)24,A,/+-,/.10"24<-.?7�+$+gR�="5H7�+-+
<$:�04E;,h=",/:;=",h04EF7)0]04E;,/<g2T587&|;<$5]\;5

K;<$5J,/:;="<$36:;=�7)24,J='5H7�+$+�./365TBD7)24,/K 043�04E;,J@�24,1,8='BD7�./,JP�7�QO,/+-,/:;9�04E�36@
0"E;,J<$:;.1<$K;,/:O0�vF,/+-K[U

�a3�04,�04EF7)0�<-:~j�7?Rd+$,1<$96E~=".?7)0"0",124<$:;9A04E;,]7)B;B;243�B;2"<�7)04,GBo,r2458<-0'04<-Qs<-0 Rh<$=a04EF7)0�36@�04E;,]5H7)04,rM
24<$7�+Y7)0]04E;,�@�24,/�^\;,/:;.1R 36@�04E;,f<-:;./<$K;,1:S0T2�7�K;<�7)04<-36:[������� � ��.1365JBF+$,r| � i (D�� 04EF7)0J7)04�1,1243
@�24,/�^\;,/:;.1R_����� �	� U w E;<-=><-=aeo,/.?7�\;=',T04E;,kj�7?Rd+-,/<$96E�7)B;B;243?|;<$587)04<$36:~<$96:;3�2",/=a04E;,kBFEF7�=',J36@
04E;,�<$:;.1<$K;,/:O0�vF,/+$K;=/iF7�=�<-:h=z0�7)04<$.1=/iseF\d0�04E;,�5H7)04,12"<�7�+D='04<$+-+_eo,1EF7�QO,/=�7�=�<$@ <g0�<$=�<$:�7�vF,/+$Kh36@

04E;,>96<-QO,/:�@�24,/�s\;,1:;.1ROU

��EF7)B;0",12 � B;24,/=",/:O04=Z0"E;,>eD7�="<-.�@}3�245]\;+�7)0"<$36:h\;=",/Kf04Ed2"36\;96E;36\d0Z04E;,�04E;,/="<-=/U ��<g24='0�04E;,
='0�7)0"<$./=�B;243�eF+-,/5 04EF7)0]<-=�B;24,/=',/:S0",/K�<-:�=',/.104<-36: � U # <$=�0"24,/7)04,/K�@}3�2k7�:�7)2"eF<-0"247)2"R�E;36583)M
96,/:;,/36\;=�K;<$,/+-,/.10"24<-.Te_3sKdR�\;="<$:;9L7�:�<$:O04,/9�2�7�+n,/�^\F7)04<$36:�58,104E;3^K[UN�a,�|d0?i 04E;<$=>="36+$\d0"<$36: <-=
='B_,/./<�7�+-<:�/,1K�043k7Geo3sKdRJPZ<g04Eh2"3�0�7)04<$36:F7�+X='Rd5J58,10"2"ROi^7�:;K�0"E;,>7��1<$5]\d04EF7�+o<-:S04,19�2�7�+[.?7)2"24<-,/K
36\d0?U w E;,�:S\;58,124<-.?7�+[<$5JBF+-,/58,/:O0�7)04<-36:H<$=�B;24,/=',/:S0",/Kx:;,r|d0/idPZ<g04E�='3658,�./365858,/:O04=�36:h04E;,

<$:O04,/9�247)04<$36:LB;243^./,/K;\d24,1=�@}36+-+$3�PZ<-:;9804EF7)0?U �I7�='04+gROiX04E;,�7�././\d2�7�.1RL36@n0"E;,�B;24369�2�7�58=�='3HK;,rM
QO,/+-3�Bo,/K�<$=�QO,124<-vF,1K�04Ed2436\;96E�7AQ)7)24<$,r0 R~36@W58,?7�:;=/i eo3�0"E�04E;,/3�2'R�7�:;K 58,?7�='\d24,/58,/:O0?it@}3�2

="3658,�="<-5JBF+$,�="EF7)B_,/=/U

w E;,W:;,r|d0I.�EF7)B;04,12bB;2",/=",/:O04=c04E;,p24,/="\;+g04=c@}3�2t04E;,W.�EF7�:;96,W<$:G7)eF='3�2"B;04<$36:>.�EF7)2�7�.104,12"<$='04<-./=

36@>0 P�3 ='BFE;,124,1=fPZE;,1:�04E;,1R ./3O7�96\;+$7)04,�U ��<-2"='0AP�,�B;2",/=",/:O0x="3658,~583�0"<-Q)7)04<$36: @}3�2h04E;,

='04\;KdROis@}36+$+$3�P�,/KAeSRH04E;,a@}3�245]\;+�7)04<-36:A36@ 0"E;,>7)eF='3�2"B;04<$36:A.12"36="=zM =',/.104<-36:f@}3�2�36\d2�='Rd=z04,/5 36@

BD7)2"04<-./+$,1=/U �a,r|s0IP�,WB;24,/=",/:O0�36\d2c583sK;,/+O@}3�2I04E;,�Bo36+$7)24<:�/7)eF<$+$<g0 R�36@d:;36:sM ='BFE;,r24<$.?7�+SBD7)2"04<-./+$,/=1i
PYE;<$.�EL<$=�\;=",/Kx+$7)04,12?U��I7�='04+gROidP�,>B;24,1=",/:O0a36\d2Y2",/="\;+-0"=Z@}3�2Y="5H7�+$+[9636+-Kf='BFE;,r24,/=/U

��EF7)B;0",12 # B;24,/=',/:S0"=W7�:]7�:F7�+gRd="<-=b36@d04E;,
.13O7�96\;+�7)04<-36:�36@;0 P
3aK;<$,/+-,/.10"24<-.
='BFE;,12",/=n@q7�+$+$<-:;9
<$:G04E;,�7)045J36='BFE;,124,�PY<-04Ek7�:]3�B;04<$./7�+d3�2n<$:;@�2�7)2",/KkvF,1+$KJ<-:;./<$K;,1:S0p36:G04E;,/5LU ' ,�,r|dBF+-3�24,�04E;,
@}3�24./,1=ceo,10 P�,1,/:�04E;,/5 7�:;K�04E;,/<g2c0"2�7&yz,/.r043�24<$,1=IPYE;,/:�04E;,WQs<-e;2�7)0"<$36:F7�+S7�='Bo,1.10b36@s0"E;,
583�04<-36:

.?7�: e_,f:;,/96+-,/.104,/K[U w E;,f,1�_,/.104=J36@a<-2"2�7�K;<$7)04<$36:�7)087�P�7�QO,1+$,/:;9�04E{:;,/7)2A7�:{7)eF="3�2"B;0"<$36:

24,/='36:F7�:;./,a36:804E;,Z@}3�2"./,/=�7�:;KH583�04<-36:J<-=�./365JBD7)2",/KA7�:;KH./36:O0"2�7�='04,1K8PZ<g04EJ04E;,�@}3�2"./,/=�7�:;K

583�04<-36:hPYE;,/:L:;3�0Y:;,?7)2�7k24,/='36:F7�:;./,�U

��EF7)B;0",12 3 B;24,/=',/:S0"=x7�v;2"='0L7)B;B;2"3�|d<$5H7)04<-36: <$:�7)B;BF+-Rd<-:;9�0"E;,�24,1="36:F7�:;./, .136:;./,1B;0



�

043~7)eF="3�2'B;04<$36:�36@�+$<-96ES0G<-:�BFE;3�0436='Rd:O04E;,/='<$=/Ux`a@�04,r2G04E;,8B;243�eF+$,15 <$=�587�K;,80"2�7�.10�7)eF+-,JeSR

7)B;B;243�B;24<$7)04,~="<$5TBF+$<-vF./7)04<$36:;=/i�04E;,�7)eF="3�2'B;04<$36: e^R K;<g�o,12",/:S0h96,/365J,10"24<-,/=804EF7)0A3s.1./\d2h<$:

:F7)04\d24,J7)24,k./365JBD7)24,/K�043f,/7�.�E 3�04E;,12?UQ�s<$:;./,T.�E;+-3�243�BFEORd+$+p7)B;B_,?7)24=>0"3fEF7?QO,87)eF="3�2"B;0"<$36:
24,/='36:F7�:;./,/=�<-:�0"E;,]Qs<$="<geF+$,�i 7�:;K~eo,1.?7�\;=",J<g0�36@�04,/:�24,/="<-K;,/=><-:�=z0"24\;.104\d2",/=�0"EF7)0�7)2",k5]\;.�E

="5H7�+-+$,12�0"EF7�:h04E;,�<$:;.1<$K;,/:O0YP�7�QO,/+-,/:;9�04E;=/i;24,1="36:F7�:S0Z7)eF="3�2"B;0"<$36:h<$=�QO,12"RHB;243�eD7)eF+gRA3s./.1\d2'M

24<-:;9;U w E;<$=Z.�EF7)B;0",12a="E;3�PZ=a='3658,�7�='B_,/.104=Z36@b04EF7)0a7)eF="3�2'B;04<$36:[i_7�:;KLBo36='04\;+$7)04,/=a7�=�0438<g04=

\;=",><$:fK;<g�o,12",/:S0ZBF+�7�:O04=/U

��<$:F7�+-+-ROi�04E;,�+$7�='0x.�EF7)B;04,12~96<gQO,/=�0"E;,�./36:;./+$\;='<$36:;=~7�:;K <$K;,/7�=L@}3�2LBo36='="<-eF+-,�@}\d04\d24,

,r|s04,/:;="<-36:;=Y043k04E;,�B;2",/=",/:O0�P�3�2��_U

�����  (s 8?� ��B �r "!��)(f 4� � %�� �:7?! ��>�� �1%& " A7981!-(��
w E;<$=Z=',/.104<-36:x@}36+$+$3�PY=)R�+$,/<-:;5H7�:L7�:;K �s,/:;<-3�2 � ���"!"*	� U w E;,/<-2YB;24,/=",/:O0�7)04<-36:x<$=Y='Bo,/.1<�7�+$<1�/,/K
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w E;,/=",�7)2",>04E;,�,/�s\F7)0"<$36:;=�\;=",/Kx<$:h04E;,>B;2"369�2�7�5LU

6S��� �^!-(���B��$% 8/!- � 	��  �8/% �1 "!$�)(x%�( �  (s A7���8/%& "!$�)(
�s,/:;<$3�2W� ���"!"D	� 7�:;K ' <$+-+$<$=X� ���"!�#$� EF7�QO,
36\d0"+$<$:;,1K�B;243s./,1K;\d24,/=n@}3�2b./365TBF\d04<$:;9�04E;,�:;,?7)2

7�:;KH<$:O04,12":F7�+DvF,/+-K;=�@}3�2�Q)7)24<$36\;=�='Bo,/.1<�7�+D.?7�=",/=�PYE;<$.�EA7)24,Z�s\;<-0",Y24,/=z0"24<$.r04<-QO,�eo3�04E8<-:804,1245J=

36@deo3^KdR�96,/365J,10"2"R>7�:;K�vF,/+-K]B_36<$:O0cB_36="<-04<-36:[U w E;,/=",�./365JBF\d047)04<$36:;=t24,/�s\;<g24,
='B_,/./<$7�+s,1�_3�2"0

K;\;,]043H04E;,G2�7)BF<$K;+gR^M Q)7)2"Rs<$:;9H<$:O04,/9�247�:;K�PYE;,/: :;,/7)2�0"E;,k='\d24@q7�./,k3�2�:;,?7)2�04E;,]='Rd585J,10"2"R

7&|;<-=/U 
 :�04E;<$=�=',/.104<-36:�04E;,858,10"E;3sK�36@��s,/:;<-3�2]7�:;K ' <-+$+-<$=�<-=�@}\d2"04E;,r2]96,/:;,12�7�+-<:�/,/K�PYE;<$+-,
�O,/,1BF<-:;9h0"E;,�eo3sKdRL7&|;<$7�+$+-R�='Rs5858,10"2"<$.�iX="3H04EF7)0a:;3�Pm7�:�7�././\d2�7)04,G.1365JBF\d0�7)04<-36:x.?7�:�e_,

Bo,r24@}3�2458,/K�@}3�2G7�:SR�eo3sKdR�B;243�vF+-,85H7�K;,836@�./<g24./\;+$7)2]7)24./=�3�2�='0"2�7�<-96ES0�+$<$:;,1=/icPY<-04E;<-:�04E;,

+$<-58<-0"=�36@�7�././\d2�7�.rR�36@I04E;,>587)0"24<g|H<$:OQO,124="<-36:f2436\d04<-:;,/=/U

w E;<-=Z,/:;EF7�:;.1,/K 7�.1./\d2�7�.1Rf7�:;Kx@}\;:;.104<-36:F7�+$<-0 Rh36@b04E;,�B;24369�2�7�5C<$=Z:;,1./,/="=47)2'RL<$:x3�2"K;,12

043 7�././\d2�7)04,1+-R�583sK;,1+
04E;,f96,/365J,10"24<-,/=T36@Y<$:O04,124,1='08<-:�04E;<$=]04E;,/='<$=/U w E;,hB;24,1Qd<-36\;=J./3^K;,

./36\;+-K :;3�08EF7�:;K;+$,L24,rM ,/:O0"2�7�:O0�='EF7)Bo,/=HP�,/+-+ i�7�:;K{="3�./36\;+-K :;3�0H7�././\d2�7)04,1+-R 5J3sK;,/+�04E;,

vF,/+-K;=�@}3�2�04E;,�.13O7�96\;+�7)04<-:;9J='BFE;,12",/=�3�2�@}3�2a./+-,/@�04=Z0"EF7)0ZP�,12",G7)0a7�+-+t='EF7)2"B U �D\d2"04E;,r24583�24,�i

04E;<-=J:;,1P QO,124='<$36: 36@�04E;,�./365JBF\d0�7)0"<$36:F7�+
B;243^./,/K;\d24,/=H96<gQO,/=87�.1./\d2�7)04,hQ�7�+-\;,/=J:;,?7)2J04E;,

='Rs5858,10"2'RH7&|;<-=
PZE;<-.�E�P�7�=�:;3�0�Bo36="='<-eF+$,�<-:�04E;,�,?7)24+-<$,12�B;243^./,/K;\d24,)U ' <-04E;36\d0�04E;,/=',�i;04E;,

@}3�24./,a./7�+$./\;+$7)04<$36:;=�P
36\;+$KHeo,a=",r24<$36\;="+gR8./365TB;243658<$=',/K[id7�=�0"E;,�Bo36<$:O0�36@[./+-36=",/='0�7)B;B;243O7�.�E

36@a04E;,L0 P�3�='BFE;,12",/=�K;\d2"<$:;9�./3O7�96\;+�7)0"<$36:{<$=87�+$36:;9�04E;,~7&|d<$=836@�='Rs5858,10"2'ROU�`a+-="3;i�04E;,

vF,/+-KfBo36<-:S0Z5H7�RA:;3�P eo,>7�:SR^PZE;,r24,�io7�+-+$3�PZ<-:;9k0"E;,>043�0�7�+[<-:S0",124:F7�+I7�:;KL,r|d0",124:F7�+[vF,/+$K;=�043



D	�

eo,A.?7�+-./\;+�7)0",/K�7)0T7�+-+WBo36<-:S0"=k36@Y='BD7�./,�U w E;<-=]<$=]<$5JB_3�2"0�7�:O0�eo3�0"E @}3�2T7�././\d247)04,�='\d24@q7�./,

Bo3�0",/:S0"<�7�+[Q�7�+-\;,/=Y7�:;KL@}3�2�./365TBF+$,104,avF,/+-KfBF+$3�0"=/U

`a+$+D36@_04E;,/=',a,/:;EF7�:;./,/58,1:S04=
2",/�s\;<g24,Y04E;,Y24,/583�Q�7�+X7�:;KA7�:F7�+-R^04<$./7�+;<$:O04,/9�2�7)04<-36:836@o0 P�3

Bo3�0",/:S0"<�7�+$+gRx:;,?7)24+gRS�^="<-:;96\;+�7)2�04,1245J=�@�2"365 0"E;,T:S\;58,124<-.?7�+�<$:O04,/9�247)04<$36:~B;243s.1,/K;\d24,836@p04E;,

B;24369�2�7�5fU w E;<$=�7�+$+-3�PY=a04E;,]="\d24@q7�./,T<$:O04,/9�2�7�+-=�043Aeo,]@q7)2�583�24,k7�././\d2�7)0",]PYE;,/:�04E;,GvF,/+$K

Bo36<-:S0b<$=c,�|d0"24,158,/+-R>./+-36=",�043Z0"E;,
="\d24@q7�./, % 5]\;.�EG./+$36=',12b04EF7�:G<-:�04E;,�B;24,1Qs<$36\;=b@}3�2"5k\;+$7)04<$36:[U
w E;<$=�<$:O04,/9�2�7)04<-36:�B;243^./,/K;\d24,�<$=�36\d04+$<-:;,/KL<$:h04E;,�24,/5H7�<-:;K;,12Z36@I04E;<$=�=",/.10"<$36:[U

' E;,1:H7�BF\d2",/+-Rk:S\;58,124<-.?7�+;<$:O04,/9�2�7)0"<$36:k<$=n\;=",/KJ0"E;,Z7�./.1\d2�7�.1Rk<$=n+$3�P>iS,1='Bo,/.1<�7�+$+gRk:;,?7)2

04E;,�e_3sKdRou =Z="\d2"@q7�./,�U w E;,�24,?7�="36:~<$=Y04E;,�B;24,/=',/:;./,k36@n78="<$:;96\;+$7)24<-0 RL=z04,/5858<-:;9J@�24365 04E;,

,/+-+$<-B;0"<$.J<-:S0",/9�2�7�+p,r|dB;24,1="="<$36:;=1U Ma,1:;./,�ib24,/5J3�QO,J7f="5H7�+-+n2",/96<$36:�7)2"36\;:;K�04E;,8="<-:;96\;+�7)24<g0 R
@�24365 04E;,kK;365H7�<$:�36@�<$:O04,/9�247)04<$36: 7�:;K�K;3�04E;<-=�<-:S04,19�2�7)04<$36: 7�:F7�+-R^04<$.?7�+-+-RH��7�+-04E;36\;96E 7)BdM
B;243?|;<-5H7)04,/+gR � U w E;<$=k7�:F7�+gRs04<-.?7�+W04,r245 <$=�04E;,1: 7�K;K;,/K�043x04E;,A:^\;5J,124<$./7�+�24,/="\;+g0?ip96<-Qd<-:;9

7�././\d247)04,HBo3�04,/:O04<$7�+WQ)7�+$\;,/=k7)0GBo36<-:S0"=�PZE;<-.�E 7)24,HQO,12"R :;,?7)2]04E;,Heo3^KdRou =�="\d24@q7�./,�U w E;<-=

B;243^./,/K;\d24,�<-=Y='\;585H7)24<1�/,/KAeo,/+-3�P 7�:;KL,�|dBF+�7�<-:;,/KL<-:f583�24,�K;,1047�<$+ <$:�`�B;Bo,/:;K;<N|��aU

w E;,�,1Q�7�+-\F7)04<$36:�36@c04E;, � � u =Y<$:OQO36+-QO,/=Y,/+$+-<-B;04<-.�<-:S04,19�2�7�+$=Y7�:;KL04E;,/<g2�K;,124<gQ�7)0"<-QO,/=/U5�K�s,/,
`�B;Bo,1:;K;<g| � id,1='Bo,/.1<�7�+$+gRJBD7)2"0 * U � Ma,/:;./,�id04E;,a<-:S0",/9�2�7�:;K;=�36@ ,/�s\F7)04<-36:;= D -$� 7�:;K D - � ./36:sM
0�7�<-:hQ)7)24<$36\;=�./365GeF<$:F7)0"<$36:;=�36@I04E;,1=",>,1+$+$<gB;04<$.�<-:S04,19�2�7�+$=/U �a:;@}3�2"04\;:F7)0",/+-ROid04E;,1=",�@}\;:;.10"<$36:;=

Q)7)2"RL2�7)BF<-K;+-Rx\;:;K;,12>./,12'0�7�<$:~./<g24./\;58='047�:;./,/=�7�:;K�E;,1:;./,T\;:;K;,r2458<$:;,]36\d2>7)0"04,15JB;0�7)0�7�:

7)B;B;243?|;<-5H7)04,�<$:O04,/9�2�7�+I7�=�7k="5H7�+-+ovF:;<-04,�='\;5LU�Va:;,�P�7?RA043896,10Z7�:x7�././\d247)04,�,1Q)7�+$\F7)0"<$36:

36@c04E;,�<$:O04,/9�247�+t<-=�0"3J<$:;.r24,?7�=",�04E;,�:S\;5Geo,12Z36@c=47�5JBF+-<$:;9kBo36<$:O04=/i;eF\d0Z="<$:;./,�04E;,�24,/�s\;<g24,/K

:S\;5]e_,12Je_,/./3658,1=J<$:O0436+-,12�7)eF+-R�+$7)2496,�ip04E;,�04,r2458=k<$: 0"E;,/=",L=",r24<$,/=T,r|dB;2",/="="<-36:;=J04EF7)0J7)24,

04E;,�5H7&yz3�2�./36:S0'24<-eF\d043�2"=�043k04E;,�2�7)BF<$KhQ�7)24<$7)04<$36:�7)24,�24,/583�QO,/Kf7�:;K�04E;,�<$:O04,/9�2�7)0"<$36:;=Y7)24,

K;36:;,]7�:F7�+-R^04<$./7�+$+-ROU ��<$96\d24, � U # ="E;3�PZ=Y04E;,�,/+-+$<-B;0"<$.�<-:S0",/9�2�7�+$=�7�=�,1Q)7�+$\F7)04,/KLeSRf0"E;,�=",124<-,/=
,r|sB;24,/="="<-36:;=/U5� �s,/,�`�B;B_,/:;K;<g|f`Gi;,/='B_,/./<�7�+-+-RABD7)2"0 * U �


 :JBD7)2"04<-./\;+�7)2?iO04E;,�04,1245J=p24,1583�QO,1KJ@�24365m04E;,/=",Z=",124<-,/=�<-:;./+$\;K;,Z7 � � � � ( � � 04,1245 7�:;K

7T+-: 3 � � � � ( � � 3 04,1245LUn*�7�.�Ef36@c04E;,/=",><$=�BF+$3�0"0",/Kf<-:�vF9;U � U 3 U
`�0 � � � iD7�:;K �� M ,r|;.1<-0�7)04<-36:[i(� � U �s� � 7�:;K � � U �"�"� 96<-QO,)�
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� ! ��B�8<7�6S��� � 	 � �-!��F "! ��!g(s �7	��8/%�� �Y%�� = B;( �1 "!$�)( ����= � �� �

36\d04="<$K;,)� ( � � � � 8 �
eF:;Kd2"R_� ( � � : � � � � � 8 �
<-:;="<$K;,)� ( � � � � � 8 �

� ///////////�///////////�
� � � : �� � � � ��� � ��� ��./36= � � � 2 : � �



� (



� ="<$: � � ( � � ./36= � � � � ��� � � K;= �

� � - ���	�
PY<-04E

� � � 8 � �)( �
� ( � � � �	� � .136= � � � - !��	�

7�:;KTPYE;,124, � � 7�:;K � 2 7)24,�,/+-+$<-B;0"<$.�<$:O04,/9�2�7�+-=n./36:S047�<$:;<$:;9�04E;,�0"2436\deF+$,1="3658,�="<$:;96\;+$7)24<-0"<$,/=/U
�D36+$+$3�PY<$:;9C�s,/:;<$3�2 � ���"!"D	� ine;24,?70��\dB 04E;,h<$:O04,/9�247�+�<-:S0"3�0 P�3�BF<-,/./,/=1i
36:;,�:;3�0T:;,?7)2T04E;,
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� ! ��B�897�6S�'" � �^!g(���B���%�8> �7<8�� �Y% � = B;( �r "!��)( �Y��= � �� �
="<-:;96\;+�7)2�Bo36<$:O0 ��K;,/:;3�04,�04E;<$=�Bo36<-:S0Ye^R �%# � iD7�:;K�36:;,�="\d2"2"36\;:;K;<$:;9H<-0�QO,12'R�.1+$36=",/+gRC�@� � � �� � � : �� � � � � � � � ��� � ��� � ��� 3 � � � I � � : �� � � ����# � � � � � � ��� 3 � � � I � � � � - !d� �

� � � : 
 � � : � � ����# � 
 � � � � - !	�"�
PYE;,124, � � =z0�7�:;K;=�@}3�2�04E;, �O,12":;,/+ 36@W� � U ���	� U

w E;,Z./36:;./,124:AE;,12",�<$=�PY<-0"EJ04E;,Z=',/./36:;KA<$:O04,/9�2�7�+�id7�=p04E;,Zv;24='0
.?7�:8eo,YK;36:;,�PZ<g04E8963s3^K

7�././\d247�.1Rf:S\;58,12"<$.?7�+-+-ROU ' 24<g04, 
 � � 7�=Z7k="\;5C36@c:;36:sM ='<$:;96\;+�7)2�7�:;KL="<-:;96\;+�7)2�04,12458=1�


 � � ���
 R � : 
 R ��� : 
 R ��� � � - !"D	�
PYE;,124, �
 R � ='0�7�:;K;=�@}3�2
04E;,�:;36:sM ="<$:;96\;+$7)2
BD7)2"0
36@o0"E;,�<$:O04,/9�2�7)0",/K4�O,124:;,1+ i 
 R ��� =z0�7�:;K;=�@}3�2
04E;,�<$:O04,/9�247)04,/K �O,r24:;,/+oPY<-04Eh36:;+-R80"E;, �

� � M ="<$:;96\;+$7)24<-0 RH04,r2458=
24,1047�<$:;,/K[iD7�:;K 
 R ��� ='0�7�:;K;=
@}3�2�04E;,�<-:S04,19�2�7)04,/K �O,r24:;,/+[PZ<g04Ef36:;+gRA04E;,>+-: & �

� � ( M ="<-:;96\;+�7)24<g0 RA04,r2458=�24,10�7�<-:;,/K[U
` ="<-58<$+$7)2�K;,/./365JB_36="<-0"<$36:f./7�:�eo,>,/5JBF+-3�RO,/K�@}3�2Z04E;, �� M <$:;./<-K;,/:;./,�.?7�=',�iX96<gQd<-:;9;�



� � ���
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�
: 
 R

� �
: 
 R

� �
� � - !�#$�
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PYE;,124,f04E;,h04,1245J=TEF7?QO,f="<-58<$+$7)2k58,?7�:;<$:;96=k043�0"E;36=",L<$:T� � U !"D	� ineF\d0A7)B;BF+-<$,/K�0"3�04E;, �� M
<$:;.1<$K;,/:;./, �O,124:;,/+ @}\;:;.104<-36:[U

w E;,Y<$:O04,/9�2�7�+-=
7)24,�:;,r|s0
="<-5JBF+$<gvF,/KTeSRJ<-:S0",/9�2�7)04<-:;9�3�QO,12�7�lD7)0�7)B;B;243?|;<-5H7)04<$36:G043>04E;,

./\d2"QO,1K8eo36\;:;KF7)2"ROi^7�=�="E;3�PY:H<$:JvF9;U � U * U w E;<$=W,/:O0�7�<$+-=
7�0'2�7�:;="@},12
0"3�04E;, � ( � .13s3�24K;<-:F7)04,
='Rs='04,/5 �a3�04,H04EF7)0G0"E;<$=]<$=G24,/K;,rvF:;<$:;9�0"E;, �HQ�7)24<$7)eF+$,A@�24365 96+-3�eD7�+�043�+$3s./7�+ in7�:;K�@�2"365

./\d2"Qs<$+-<$:;,?7)2�043JK;<-='0�7�:;./,>36:L7k='0"2�7�<-96ES0Y+$<-:;,�U

z

t
.∆/2

s

α ′

.
center of circular arc

dielectric body

� !���B�8<7 6S��� � � 7 �;(F!$ '!��)(~��= ��� �1%�� � �� � � �� �/�^�08��d!-(D%� A7	�r�

w E;,�04,1245J=Y7)2",>04E;,/:f36@I04E;,>@}3�245L�


 R ��� � � � ��� � 2��� �)2 �
� ( � I � � : � � ��� � 2��� � 2 � �

� ( � I � � � � - !	3"�

 R

� �
��� � ��� �)2��� �)2 �

� ( � I � � :�� � ��� � 2��� �)2 � �
� ( � I � � � � - !"*	�


 R ��� � � � ��� � 2��� �)2 +-: � �
� ( � � I � � :�� � ��� � 2��� � 2 � � +-: � �

� ( � � I � � � � - !	�"�

 R

� �
��� � ��� �)2��� �)2 +$: � �

� ( � � I � � :�� � ��� �)2��� � 2 � � +$: � �
� ( � � I � � � � - !"!	�

`a@�04,12Y04E;,�<$:O04,/9�247)04<$36:;=Z7)24,>B_,124@}3�2458,1Kx7�:;K~7�@�04,12Z5k\;.�EL04,1K;<$36\;=�7�+-96,1e;2�7T0"E;,�24,/="\;+g0

@}3�2�04E;, �
� � M ="<$:;96\;+$7)24<-0 RA04,1245J=�<-=

 R ��� � � � � 2 : � 2 : � � 2 : � � � ="<-: � � ���I.136= � � ( � ="<-: � � � � �	� 2 : � 2 ( � � 2 �

" � 2 : � � : � � � 2 : # � � ='<$: � � ���t./36= � � ( � ="<-: � � � $	� � 2  

�

� � - !"�	�



D"*


 R
� �
� # � � ./36= 2 � � ���I="<-: � � : � ./36= � � � ��� 2 : � 2 ( � � 2 �

" � 2 : � � : � � � 2 : # � � ="<$: � � �	�I./36= � � ( � ="<$: � � ��$	� �)2  
 � � � - ���	�
PY<-04E



�
� � � � 2 : � 2 : � � 2 : � � � ="<$: � � ���t./36= � � ( � ='<$: � � � � ��� 2 : � 2 ( � � 2 �

" � 2 : � � : � � � 2 : # � � ="<$: � � �	�I./36= � � ( � ="<$: � � ��$ � � 2 
� � ��./36= � � : # ="<-: 2 � �

� � ���t="<$: � � : � ./36= � � ��� �
: # ="<$: � � �	�I="<$: � � : � ./36= � � � ��./36= � � : �I="<$: � �

� � � +-:
������
�
2
�
( � � : � 2 : � � � ( � � 2

� 2
�
: � � : � 2 : � � � ( � � 2

������: # ���I='<$: � � : � ./36= � � �
� � ( �

� � ="<$: � � ���I="<-: � � : � ./36= � � � : � � �6.136= 2 � � ( ='<$: 2 � � � : ="<-: 2 � �
� � ��� 2 ( � 2 � �

 � 0�7�: � � " � ( � �
� � � � ( � � $ : 047�: � � " � : � �

� � � � ( � � $ *�* * � � - �d� �
w E;,�24,/="\;+g0Z@}3�2Y04E;,�+$: & �

� � ( M ="<-:;96\;+�7)24<g0 Rh0",12458=�<$=

 R ��� ��� � � � � .136= � � 
 � : ='<$: � � 
 2 � � � - �	�"�

 R

� �
���

�
� � � .136= � � 
 � : ='<$: � � 
 2 � � � - �"D	�

PY<-04E

� � � ���I="<-: � � : � ./36= � � � ./36= � � ! �
� 2 � � � 2 .////0 ////1

��� � �  � : �
� �

� � 2 : � � � ( � � 2: * � � ./36= � � ���I="<-: � � : � ./36= � � � �
� ////�////�( &��I.136= � � ="<$: � � : � � � ( � � ='<$: 2 � � : � � ./36= 2 � � ( �

� � � 2 � !�� � � : �
� � �

� � - ��#$�
�
�
� ���I="<-: � � : � ./36= � � � .136= � � �

� � � 2 � !�� � � : �
� � �

( &��I./36= � � ="<-: � � : � � � ( � � ='<$: 2 � � : � � ./36= 2 � � ( �
� � �)2 � � #�� � ( � � � ( � 2 ( � � ( � � � 2 �

� � - �	3"�
7�:;K



D	�


 � � +$: 3 � �� 3%( � � � �
� ( � � ( � +$: 3 ���� 3%( � � � ( � � ( � �

: � � � � ( � �
�
0�7�: � � " � 2 ( �

� � � ( � � $ ( 047�: � � " ( � 2 ( �
� � � ( � � $��( � +-: 3 � �2 3�( � � � � � ="<-: 2 � � ( ./36= 2 � � � : � � ="<-: � � ./36= � � : �

�
�

: � +-: 3 � �2 3�( � � � � � ="<-: 2 � � ( ./36= 2 � � � : � � ="<-: � � ./36= � � ( �
�

�
( � � � �6='<$: 2 � � ( ./36= 2 � � � ( � � ( � �t="<$: � � ./36= � � � �
047�: � � " � � ="<$: 2 � � ( ./36= 2 � � � : � � ="<-: � � ./36= � � : � 2
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w E;<-=x./365JBF+-,104,/=f0"E;,�='Bo,/.1<-vF.?7)04<-36: 36@�04E;,�7�:F7�+-R^04<$.?7�+�<$:O04,/9�247)04<$36: 36@�04E;,�:;,/7)24+-RSM

="<-:;96\;+�7)2H04,12"58=/U `a=A7�: ,r|;7�5JBF+$,�36@a04E;,x\;=",~36@�04E;,/=",~@}3�245]\;+$7�=/i�04E;,x.?7�+$.1\;+�7)04,/K{B_3)M

04,/:O04<$7�+$=�7)24,�./365JBD7)24,1Kf<$:AvF96\d24, � U � 043]04E;,�BF\d24,/+-Rh7�:F7�+gRs04<-.?7�+_24,1="\;+-04=�@}3�2Z7k='BFE;,r24,Q� =",/,
,/�^=/U � U � �"D i � U � ��#$� U��a3�04,�04EF7)0a7)0Y04E;,�='BFE;,12",G="\d24@q7�./, � � � - 3 7�:;KL04E;,�B_3�04,/:O04<�7�+tEF7�=a7
+$3�P�,12�,12'243�2Y0"EF7�:f7)0�:;,?7)2"eSRABo36<-:S04=1U �D3�2�04E;,�:;36:sM 24,/='36:F7�:S0Y.?7�=",4� �<���$��
 � � � � - � : � � --� �
04E;,aP�3�24=z0Y,r2"243�2�<$=�<-:h04E;,�,r|s04,124<-3�2?i;7)0�7]K;<$='047�:;./,�36@ # � � � � � @�24365 0"E;,�='\d24@q7�./,�i;PY<-04Eh7

Q)7�+$\;,G36@ � U ��� U �D3�2�04E;,G:;,?7)2zM 24,/='36:F7�:S0�.?7�=", �������	��
 � � � ( � - � : � � -$� � 04E;,G,12"243�2�7)0Z04E;,
=47�58,TK;<$='047�:;./,8963s,1=>043 * U 3�� U ��+$36=",r2�04EF7�:�04E;<-=>04E;,J,12"243�2G<-:;.124,?7�=',/=�Kd2�7�5H7)0"<$.?7�+-+-ROit7�=
.?7�:~eo,G=",1,/:�eSRL04E;,G0"24,1:;K�<-:�04E;,�BF+-3�04=/U �a="<-:;9h04E;,1=",GBF+$3�04=a36:;,].?7�:�96,10�="3658,�<$K;,?7h7�=

043TE;3�P 7�./.1\d2�7)04,>0"E;,�:;,?7)2'M ="\d24@q7�./,>24,/="\;+g04=�7)24,�@}3�2�<g2"24,/96\;+$7)24+-RSM ="EF7)B_,/K�e_3sK;<-,/=/U
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w E;<-=�=",/.10"<$36:AB;24,/=",/:O04=�@}\d2"04E;,12�QO,12"<-vF.?7)04<-36:;=�36@[04E;,�@}3�245]\;+�7)04<-36: ��=",/./=1U � U � 7�:;K � U �"�
7�:;K�0"E;,k<-5JBF+$,158,/:O0�7)04<$36: ��=',/./=/U � U D 7�:;K � U #$� U �a\;58,124<-.?7�+b./365TBD7)24<$="36:;=�7)24,k5H7�K;,�e_,rM
0 P�,/,/:80"E;,�B;24,1=",/:O0�:^\;5J,124<$./7�+X58,r04E;3sKT7�:;KH7�:S\;5Geo,12�36@o7�:F7�+-R^04<$.�24,/='\;+-04=/U w E;,YBF\d2"B_36=",

36@_04E;,1=",�./365JBD7)2"<$="36:;=W<$=�='3�04EF7)0�P�,Z7)24,Z.136:dvFK;,/:S0�36@o0"E;,Z:S\;58,124<-.?7�+D2",/="\;+-0"=
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7�:;K�24,/="36:F7�:O0kK;<$,/+-,/.10"2"<$.H./36:;='047�:S04=1U w E;,H./365JBD7)2"<$="36:�<$=�QO,r2"R�@q7?QO3�2�7)eF+$,)U �a,r|d0?i�,rQ�7�+NM
\F7)04<-36:�\;="<$:;9�7f04E;,/3�24,r04<$.?7�+�@}3�245]\;+�7)04<-36: �V�t3�QO, � ���	�"3"��� 36@�04E;,8Bo3�0",/:S0"<�7�+�7�:;K�,/+-,/.10"24<-.
vF,/+-KH@}3�2
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04E;,a="\d2"@q7�./,�<$:O04,/:;="<g0 ROi^3�2 3 	 3 2 id7�=
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w E;<-=�04E;,/3�24,r04<$.?7�+I@}3�245]\;+�7)04<-36:L<$=a:;3�P�.1365JBD7)24,/KL04380"E;,G:^\;58,r24<$.?7�+t24,/="\;+g04=/U ��<-96\d24,

� U � ="E;3�PY=a="3658,>0 R^BF<$.?7�+ 24,/='\;+-04=a@}3�2a='\d24@q7�./,GBo3�04,1:S04<$7�+$=Y36@W78=zBFE;,124,�U 
 :x,1QO,r2"RL.?7�=',�04E;,
,12"2"3�2G<$=>+$,/="=>04EF7�: � U �d� � ib7�:;K�04E;<-=�<-=�0 RsBF<$./7�+ ic,rQO,/:�:;,?7)2�04E;,k24,/="36:F7�:;.1,A7)0 � � � ( � -
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 0
EF7�=YeF\d0Y36:;, �1,1243H7)0 � � � ( ��% 0"E;<$=�<$=�04E;,�36:;,�24,/="36:F7�:O0a,1BF='<$+$36:�@}3�2Z04E;,�='BFE;,12",�U

�s3658,A0 R^BF<$.?7�+�24,1="\;+-04=T@}3�2T0"E;,�Bo36+$7)24<:�/7)eF<$+$<g0 R�36@a7�=zBFE;,124,x7)24,h="E;3�PZ:{<-: vF9;U � U �6� U
w E;,kBF+-3�04=>='E;3�P ,r|d./,/+$+-,/:O0�7�9�24,1,/58,/:O0>PY<-0"E�04E;,13�2"ROi ,1QO,/: QO,12'R�.1+$36=",]043A04E;,T24,1="36:F7�:;./,

7)0 � � � ( � U w E;,�24,?7�="36:x04EF7)0Z04E;,�Bo36+$7)24<:�?7)eF<-+$<g0 Rh<-=�36@�<$:O04,124,1='0�<$=Z0"EF7)0�04E;,]7)eF="3�2"B;0"<$36:
<$=�B;243�Bo3�2'04<$36:F7�+�<g04=�<-5H7�96<$:F7)2"RfBD7)2"0?ic@}3�2�7hBD7)2"0"<$./\;+$7)2�Bo36+$7)24<:�/7)04<$36:[U w E;<-=�<-=>="E;3�PY:�<$:
=",/.)U D U � U

�c7�=z04+-ROiX="3658,�24,1="36:F7�:S0aQ)7�+$\;,1=a.?7�+$./\;+$7)04,/KxeSRf04E;,�B;24369�247�5 7)24,G="E;3�PY:�<-:xvF9;U � U � � U
`a=]58<$96EO0Geo,A,r|sBo,/.r04,/K[iW0"E;,�583�2",H="\deF=",/.10"<$36:;=T0"EF7)0k7)24,�\;=',/K 043~K;<gQd<$K;,H04E;,h="\d24@q7�.1,�i



#$�

0. 10. 20. 30. 40. 50. 60. 70. 80. 90.
-0.4

-0.3

-0.2

-0.1

0.0

R
ea

lP
ar

to
f

Po
te

nt
ia

ls

θ

� 7 �

0. 10. 20. 30. 40. 50. 60. 70. 80. 90.
0.

5.

10.

15.

R
ea

lP
ar

to
f

Po
te

nt
ia

ls

θ

� e �

� !���B�8<7 6S� � � �$B�89=q% � 7 �o�� A7/(s '!�%�� � =q�08 � ��>?798<7��
�^BFE;,124,�2�7�K;<-\;=f<-= � U 3 U jZ,?7�+�BD7)2"0L36:;+gROU �t<$:;,/=f="E;3�P :S\;58,124<-.?7�+�24,/="\;+g04=/i�5H7)2��s=

="E;3�P 0"E;,/3�2"Ro�W./<-2"./+$,/=1i �� M <$:;.1<$K;,/:;./,)io="�s\F7)2",/=/i �� M <$:;.1<$K;,/:;./,)i � 7 � �a36:sM 24,1="36:F7�:S0�./7�=",�i � � �� - � : � � -$� U � e � �a,?7)2'M 24,/="36:F7�:O0�.?7�=',�i � � �)( � - � : � � -$� U



#	D

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0.

5.

10.

15.

Im
ag

in
ar

y 
Pa

rt
 o

f 
Po

te
nt

ia
ls

r

� 7 �

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0
-0.20

-0.18

-0.16

-0.14

-0.12

-0.10

-0.08

-0.06

-0.04

-0.02

0.00

R
ea

l P
ar

t o
f 

Po
te

nt
ia

ls

θ

� e �

� !���B�8<7 6S�$��� � � 7�% 8 � �?7��� �o�� A7/(s "!$%�� � =q�08 � ��>?798<7��
�^BFE;,124,�247�K;<$\;=�<-= � U 3 UO�t<$:;,/=�='E;3�P :S\;58,124<-.?7�+t2",/="\;+-0"=/iX587)2��d=�="E;3�P 0"E;,/3�2"Ro�W./<-2"./+$,/=1i�� M <$:;./<-K;,/:;./, % ='�s\F7)24,/=1i �� M <$:;./<-K;,/:;./,�i(� 7 � �� " Bo3�0",/:S0"<�7�+$= $ i � � �)( � - � : � � -$� i�� � D���� U � e �

� � " B_3�04,/:O04<�7�+-= $ i � � � � - � : � � -$� i � � � - �"3 U



#"#

04E;,�.1+$36=",12Y04E;,�24,1="36:F7�:S0ZQ�7�+-\;,/=Z96,10Y043J04E;,13�2"ROU
`a@�04,12�7)eo36\d0 3�� ="\deF=",/.r04<$36:;=�04E;,>Q�7�+-\;,/=
eo,1./3658,�<$:;K;<$=z04<$:;96\;<-="EF7)eF+$,>36:�04E;<-=Z=".?7�+-,�U

0. 10. 20. 30. 40. 50. 60. 70.
-2.25

-2.00

-1.75

-1.50

-1.25

R
es

on
an

tε
r

Number of subsections in numerical calculations

� ! ��B�8<7�6S��� 6 � � 7	�"�)(D%�(^ � �� �� � #)% �1B?7	�)=q�08>% � ��>?798<7���� ���� ���� �  �>?7�($B�� � 798���= � B � ��7	�1 '!��)( � B ��7	�
!-(
� B�89=q%��97 �d!� � 8<7? "!�1%& "!$�)([�

6S� "S��6 � ��� �$� ; � ��>?79897
`a="="\;58,f7�:{7�5GeF<$,/:O0T,/+$,/.r0"24<$.hvF,/+$K�<$:�04E;,�K;<-24,1.104<$36: : �� i�0"E;,f='BFE;,12"<$.?7�+YK;<$,/+-,/.10"24<-.

="E;,/+-+ ./,/:O04,124,/K~7)0�04E;,>3�24<$96<-:[U ��<-96\d24, � U ��D ='E;3�PY=Y04E;,>96,/3658,10'2"RH<$:�04E;,�BF+$7�:;, � � � U

w E;,�7�5GeF<$,/:O0�� ='0�7)04<-. � vF,/+$KL<-=

	
�
� �� � �



� � � ��./36= � � � ./36= � �8 ( ="<$:�� �� �� �� � � -$� �"!	�



#$3

-10. -8. -6. -4. -2. 0. 2. 4. 6. 8. 10.
-6.

-3.

0.

3.

6.

9.

12.

15.

18.

P 11

εr′

� 7 �

0.0 0.1 0.2 0.3 0.4 0.5
0.

100.

200.

300.

400.

500.

600.

700.

800.

900.

Im
(P

33
)

εr′′

� e �

� !���B�8<7 6S�$�6��� � ����% 81!�/% � ! �-!$ "!:7 �W=q�08 � ��>?798<7��

�I<-:;,/=�="E;3�P�:S\;58,124<-.?7�+c24,/='\;+-04=/i_5H7)2��d=Z="E;3�P 04E;,/3�2"ROUF��7 � � � � @}3�2 � � �� � � - 3 io./<-2"./+$,/=1�
jZ,/7�+ BD7)2'0?iF="�s\F7)24,1=/� 
 5H7�96<-:F7)2"R8BD7)2"0?U)� e � �� " � � � $ @}3�2 � � �� �)( � - � U



#	*

εr

Ea

r1r2

θ

ρ, x

z

� ! ��B�897 6S��� & � �.7����47? �8��E=q�08 �'!-(����:7 >D��� �$� ; � ��>?798976�

w E;<-=Z96<gQO,/=�0"E;,�7�5GeF<$,1:S0�Bo3�04,1:S04<$7�+ �

�
�
� (



� ( �b./36= � � � -$� �"�	�

eo,1.?7�\;=", 	
�
� ( ���

�
U

w E;,>96,/:;,12�7�+ ="36+-\d04<$36:h043T0"E;,>Bo3�0",/:S0"<�7�+oB;243�eF+-,/5 <-=

� � .0 1
� � ��./36= � � � � �� � 2 � : � 2 � � 2 � ./36= � � � � � � � 2� ( � : �

�
� � 2 � .136= � � 2 � � � � -$�6� �	�

PYE;,124,��

� � � � 2 : � 2 � � �� � � -$�6�6� �
� 2 �)( � : � �

�
( � 2 � � � �2 � � -$�6� �"�

� 2 � �
D � � � � �

� � : � � � ( � �2 � � � ( � � � � � -$�6��D	�
�
�
� � �2

� � � � � : � � � � 2� � � � ( � : � � � � � � ( � � : D � � � � ( � � �� � � � � : � � � � 2� � � � ( � : � � � � � : � � � : D � � � � ( � � � � � -$�6�<#$�
w E;<-=c04E;,/3�2",104<$./7�+S@}3�2"5k\;+$7)04<$36:�<$=c:;3�P ./365JBD7)24,/K>043Y04E;,�:^\;58,r24<$.?7�+O24,/='\;+-04=/U�` 0 R^BF<$.?7�+

24,/='\;+-0�@}3�2Z04E;,�="\d2"@q7�./,�Bo3�04,1:S04<$7�+ <$=Z='E;3�PY:x<$:fvF9;U � U �<# U w E;,G7�:;96+-, �k<$=Z5J,?7�="\d24,/Kx@�2"365



#$�

0. 20. 40. 60. 80. 100. 120. 140. 160. 180.
-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5
R

ea
lP

ar
to

f
Po

te
nt

ia
ls

θ

outerinner

outer
inner

� !���B�8<7 6S�$��� � �$B�89=q%��97 �[�� A7/(^ "!�% �� =q�08.>D��������; � ��>?798<7��
jZ,?7�+]BD7)2"04=�36:;+-ROi]<$:;:;,r2 2�7�K;<-\;= <$=�EF7�+$@J0"E;,�36\d04,12�2�7�K;<$\;=1U � � � ( � - � : � � -$� U

�t<$:;,/=h="E;3�P :^\;5J,124<$./7�+�24,/="\;+g04=/i�5H7)2��d=8="E;3�P 04E;,/3�2'ROU ./<g24./+-,/=/� �� M <$:;./<-K;,/:;./,�ia='�s\F7)24,/=1��� M <$:;./<-K;,/:;./,�ioV�\d04,r2a7�:;KL<-:;:;,12Z24,1@},12Z043kPZE;<-.�EL36@I04E;,>="\d24@q7�./,1=Z04E;,�Bo3�04,/:O04<$7�+$=Y7)24,>36:[U
04E;,�B_36="<-0"<-QO,



M 7&|;<-=/io7�:;Kxeo3�0"EL<$:;="<-K;,]7�:;Kx36\d04="<-K;,�="\d24@q7�./,GB_3�04,/:O04<�7�+-=�7)24,�='E;3�PY:[U w E;,

7�9�24,/,158,/:O0Z<-=Y,r|d./,/+-+$,/:O0?U

w 3�vF:;K{04E;,hBo36+$7)24<:�?7)eF<-+$<g0 R�36@�7 E;36+$+-3�P ='BFE;,r24,�i�='0�7)2"0TPZ<g04E�04E;,�,r|dB;2",/="="<-36:{@}3�2H7

K;<-B_36+$,�vF,/+$K[�

� � ������� 7 � � ./36= �#�� �1# � 2 � � -$�6� 3"�
PYE;,124, � <-=�04E;,�K;<-B_36+$,�583658,/:O0?i�K;<g24,/.10",/KJ7�+-36:;9a04E;, �� M K;<g24,/.104<-36:[U w E;,�vF,/+-KT36@F04E;,�E;36+$+-3�P
='BFE;,12",�<$=

� � � ( � : �
�
� � 2 � ./36= � ���'� 2 � � -$�6��*	�



#	!

="3A04EF7)0a04E;,],/�^\;<-Q)7�+$,/:O0�K;<-Bo36+-,]<$:x04E;,]@q7)2�vF,/+$K�<$= � � #�� �1# �
� 3 96<-Qs<$:;9A7HBo36+�7)2"<:�?7)eF<-+$<-0 R� � #�� �

� 3 7�:;KL="3;� �
�
� #�� �

�
�
�
� � � �2 ( � �� � � D �

�� � �2 ( � � � � � � -$�6� �"�
w E;,>24,/='36:F7�:S0Z,1BF="<$+-36:;=�7)24,�96<-QO,1:�eSR�04E;, �/,12"3s,/=Y36@c04E;,�K;,/:;3658<$:F7)0"3�2Z36@��

�
PYE;<$.�Ex7)2",

� � � ( � 3�� � : #$���YD � � � � � � : !	�
# � � � ( � � � � -$�6��!	�

w E;,/=",�7)24,x04E;,L0 P�3�24,/="36:F7�:O0h,1BF="<-+$36:;=A@}3�2A04E;,xE;36+$+-3�P ='BFE;,124,�U w E;,�+$7)2496,/='0A36:;,H� <$:
5H7�96:;<g04\;K;, � <$=�04E;,>36:;,�PZ<g04E�0"E;,>:;,/9O7)0"<-QO,�="�s\F7)24,�M 243^3�0?U

` ./365JBD7)24<-="36:A36@t04E;,�.?7�+-./\;+�7)0",/KhB_36+�7)24<1�?7)eF<$+-<-04<-,/=�7�:;KA04E;,/3�2"R8<$=�="E;3�PZ:h<$:AvF9;U � U � 3 U

 : ,?7�.�E .?7�=",�04E;,�7�9�24,/,158,/:O0L<$=�,r|;.1,/+$+-,/:S0f,1QO,/: QO,12'R :;,?7)2f04E;, 5H7&yz3�2h24,/="36:F7�:;.1,�7)0

� ��� ( � - ��!	� U w E;,LP�3�24=z0A.?7�=",x36\d0A36@�04E;,x5H7�:OR�2"\;:;=H5H7�K;, ��:;3�0A7�+-+Z="E;3�PY: E;,r24, �
3s.1./\d24=�<$:�0"E;,�2",?7�+[BD7)2"0�:;,?7)2Y0"E;,�24,1="36:F7�:;./,�i;PYE;,124,>0"E;,>.?7�+-./\;+�7)0",/KhQ)7�+$\;,1=Z7)24,�Bo36='<-04<gQO,

7�:;KL04E;,�04E;,/3�24,10"<$.?7�+ Q�7�+-\;,/=Z963J:;,/9O7)04<-QO,)U w E;<-=Z36:;+gRfEF7)B;B_,/:;=�<$:L7J="5H7�+-+ 2",/96<$36:L:;,/7)2a7

24,/='36:F7�:;./,�U

w E;<-=�="587�+$+d24,/96<-36:836@o,12'243�2
<-=�\;:;<$5TBo3�2"0�7�:O0p<$:J0"E;,Z./36:O04,r|s0
36@_04E;<-=W04E;,1="<$=/U�Ma3�P�,1QO,12/i
<$@t36:;,aPZ<-="E;,/KA043]K;,/.124,/7�=",�0"E;,�,r2"243�2?id04E;,a,1<$96,/:OQ�7�+-\;,>.1365JBF\d0�7)04<-36:H./36\;+$KAeo,�K;36:;,aPZ<g04E

E;<$96E;,r2>B;24,1./<$="<-36:[UG��,/='BF<-0",k04E;<-=/i :;3f5H7)0'04,12aE;3�Pm./+$36=',k04E;,k./365JBF\d0",/K�2",/="36:F7�:;./,kBo36="<NM

04<-36:;=G7)24,J043L0"E;,804E;,/3�24,10"<$.?7�+pBo36="<g04<$36:;=/ic:;,?7)2G04E;,824,/96<-36:�PZE;,r24,804E;,1R K;36:[u 0]7�9�24,1,804E;,

,12"2"3�2aPZ<-+$+ce_,GE;<$96E[U w E;,r24,T<-=a:;3�04E;<$:;9A583�2",�36:;,].?7�:�K;3A,r|d./,1B;0�="Ed24<-: �L04E;<-=�2",/96<$36:xeSR
\;="<-:;98E;<$96E;,12zM B;24,/.1<$="<-36:L.?7�+$.1\;+�7)04<-36:;=/U

w E;,>./365JBF\d04,1K~7�:;Kf04E;,/3�24,r04<$.?7�+[24,1="36:F7�:;./,�Q)7�+$\;,/=Z7)24,�./365TBD7)24,/KL<-:fvF9;U � U ��* U w E;,
7�9�24,/,158,/:O0]<$=G,r|d./,/+$+-,/:O0?US�a3�0",804EF7)0].?7�+$.1\;+�7)04,/K�Bo36+$7)24<:�/7)eF<$+$<g04<$,1=�.?7�:�eo,A�s\;<g04,H<$:F7�.1./\sM
2�7)04,�QO,r2"RL:;,?7)2>7824,/='36:F7�:;./,Geo,/.?7�\;=',k36@�04E;,]="+-<$96EO0aK;<-�_,124,/:;.1,ke_,10 P�,/,/:�.?7�+$.1\;+�7)04,/K�7�:;K

04E;,/3�2",104<$./7�+F2",/="36:F7�:;./,ZQ)7�+$\;,1=/��<$@D04E;,ZK;<-='0�7�:;./,Y<$:T0"E;, � � M BF+$7�:;,Z36@ � � � .�E;36=',/:H@}3�2W0"E;,Z.?7�+NM
./\;+$7)04<$36:�36@I04E;,�Bo36+�7)2"<:�?7)eF<-+$<-0 R � 043k0"E;,>0 P�3JK;<g�o,12",/:S0Y24,/="36:F7�:O0 � � Q�7�+-\;,/=Z<-=Y36@t04E;,�=47�5J,
3�24K;,12>36@�587�96:;<-04\;K;,�i[04E;,1: 04E;,k.?7�+$./\;+$7)04,/K�Q�7�+-\;,/=�7�9�2",/,kPY<-0"E�04E;,/3�2'R % <$@�:;3�0/i PYE;<$.�E�<-=
04E;,T.?7�=",JPYE;,/: � � <$=>.�E;36=",/:�QO,12"R�:;,?7)2G36:;,T36@�04E;,J2",/="36:F7�:;./,JQ)7�+$\;,1=/ic04E;,/:�04E;,8,12"2"3�24=



#	�

-3.5 -3.0 -2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
0.

25.

50.

75.

100.

125.

Im
ag

in
ar

y 
Pa

rt
 o

f 
Po

la
ri

za
bi

lit
y/

V
ol

um
e

εr′

resonance
secondary

� 7 �

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0.

250.

500.

750.

1000.

1250.

Im
ag

in
ar

y 
Pa

rt
 o

f 
Po

la
ri

za
bi

lit
y/

V
ol

um
e

εr′′

� e �

� !���B�8<7 6S�$��" � � ����% 81!�/% � ! �-!$ �E=q�08 >D��������; � ��>?798<7��


 5H7�96<$:F7)2"R BD7)2"0?U�
 :;:;,12k2�7�K;<$\;=k<$=kEF7�+$@�04E;,A36\d04,12k2�7�K;<$\;=/U �t<$:;,/=k="E;3�P :^\;5J,124<$./7�+
24,/='\;+-04=/iD./<g24./+$,1=Y="E;3�P 04E;,/3�2"ROU)� 7 � � � �� � � --� U)�qe � � �� �)( � - ��!	� U



3��

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
-20.

-15.

-10.

-5.

0.
R

es
on

an
tε

r

rin/rout

� !���B�8<7 6S�$� � � � ��������; � ��>?798<7 8<7	�"�)(D%�( �97	�r�

�I<-:;,/=k="E;3�P :^\;58,r24<$.?7�+
2",/="\;+-0"=/iW587)2��d=�='E;3�P 04E;,13�2"ROU�='�s\F7)24,/=1�85H7&yz3�2G24,/="36:F7�:;.1,�i
./<g24./+$,1=/�W5J<$:;3�2�24,/="36:F7�:;./,)U

.?7�:8e_,Y0"24,158,/:;K;36\;=/Un*p|d./,1B;0�@}3�2W04EF7)0
='<-04\F7)04<-36:[iS0"E;,�:^\;5J,124<$./7�+D24,1="\;+-04=
7)24,Z�^\;<-04,Y963s3sK[U

�K�s,/,�04E;,�./365858,/:O04=Y7)0�04E;,�,/:;Kf36@b=",/.�U � U 3 U � @}3�2a7kP�7�RA043T58<$:;<-58<:�/,�0"E;<$=�,12"243�2?U �

6S� "S� & � ! 7��� �W=q�08 � ;�� ��7 �D%�8?%& �7 � ��>?79897 �
w E;,]P�3�2��L36@P�t3�QO, � ���	�"3"� <-=aB;24,/=",/:O04,/K E;,124,T7�:;K�./365TBD7)24,/K~043h0"E;,k:S\;58,12"<$.?7�+c2",rM

="\;+g04=/i�PYE;<$+$,�3�04E;,12p7�='B_,/.104=�36@d04E;,
0 P�3)M ='BFE;,124,�B;243�eF+-,/5 7)24,�<$:OQO,/='04<-9O7)04,/K]<$:�04E;,�@}36+-+$3�PZ<-:;9

=",/.r04<$36:;=/U
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��3�0",/:S0"<�7�+$=

�X3�2G7�: 7�5GeF<-,/:S0�,/+$,/.r0"24<$.8vF,1+$K � # �� in7�:;K�7~96,13658,10"2"R�PY<-04E�0 P�3x=",rBD7)2�7)04,H='BFE;,12",/=/i
�t3�QO,>3�e;0�7�<$:;=�04E;,�@}36+$+$3�PY<$:;9J,�|dB;24,/='="<$36:;=�@}3�2�04E;,>,r|d04,r24:F7�+t7�:;Kf<$:O04,12":F7�+tB_3�04,/:O04<�7�+-=/�

�
798 �
�

�)( ��./36="E � ( ./36=�� � �2 � �2 � #&I��	�� # � 	 ��.136=�� � � � � � � : � � �� ��	�� �2 ��� : # � ��0 � 	 ="<-:;E � � � : �
� � � * � � � -$�6���	�

� �
	��
�
��� ��./36="E � ( ./36=�� � �2 � �2 � #&I��	�� # � 	 ��.136=�� � � � � � : � � : � &  � 2 	�� � ��� # ( ��( � ��0 � 	 � 	� ��	�� �2 ��� � � -$� ���	�

PYE;,124, � 7�:;K
�f7)24,�eF<$='BFE;,12"<$.?7�+t./3s3�2"K;<$:F7)04,/= ��=",/,�vF9;U � U � �"� 7�:;K[�
0 � 	 � ��	 � #

� � ( � � ( � � �� 2 � # � �� 2 	 � #� � 	 � � � 	 � � ( � � 	 : �
� 	 � � � 	 � � .0 1 � 	 � 	 :�� � � ( � � 	�

� � 	 � � � � � � :�� � � ( � � 	 � ��
� � 	 � � � �

� �� � � -$� �s� �
I � � ="<-:;E � # � � -$� �"�"�
� � ='BFE;,r24,�2�7�K;<-\;= � � -$� ��D	�
=",1BD7)2�7)0"<$36: � � � � ��� ./36="E � # � � -$� �0#$�� � � � � ( �

� � : � � � -$� �"3"�
� 	 7)2",>04E;, �I,196,/:;Kd24,�B_36+-Rd:;365J<�7�+$=�36@I04E;,�v;2"='0)�s<$:;K � � -$� ��*	�
� � � � � � � 3 <$@ � � � %

� 3 ,/+-=",�U � 	 � 	 � � � 3 <-@ � � � %
� 3 ,1+$=",�U � � -$� �"�"�

7�:;KfPYE;,124,��

� � � 	 � � �  � � # ( � �  � 2 	 � # � � � -$� ��!	�
�
� � 	 � � � � : � � ./36='E � # ( � � ="<-:;E � # ( � � �  � 2 	 � # ( � � : � � � �  � 2 � 	 � � ��� #

� � -$� ���	�
�
� � 	 � � � : � � �  � # ( � �  � 2 � 	 � � ��� # � � � -$��D��	�

PY<-04Eh04E;,�./36:O04<-:^\;,/Kf@�2�7�.104<-36:;=/�

� � � 	 � � � � 	
�
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�
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�
� � 	�� � ( �

� � 	�� � � � � 	�� 2
�
� � 	�� 2 ( �  � � -$��Dd� �
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�
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�
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# � � -$��D	�"�

�s<$58<-+�7)24+gROis@}3�2 �� M <$:;./<-K;,/:;./,��
�
7 8 �� � : ��.136="E ��( .136= � � �2 � � 2 � # I��	�� � � �	 ��./36=�� � ./36= � � 	� ��	�� �2 ��� : � � �10	� 	 .136="E � � � : �

� � � * � � � -$��D"D	�
� �
	%�� � : ��.136="E � ( ./36=�� � �2 � � 2 � # I��	�� � � �	 ��./36=�� � ./36= � �;� : � ��0	� 	 &  � 2 	�� � ��� # : ��( � �� ��	�� �2 ��� � � -$��D�#$�

PYE;,124,��

0	� 	 � ��	 � �
�s� ( �� 2 � # � �� 2 	 � #� � 	 � � � 	 � � ( � � 	 : � � 	 � � � 	 � �.0 1 � 	 � 	 :�� � � ( � � 	�

� � 	 � � � � � � :�� � � ( � � 	 � ��
� � 	 � � � �

� �
� � � -$��D	3"�

� �	 7)2",�04E;,�7�="="3^./<�7)04,1K �t,/96,/:;Kd24,�@}\;:;.r04<$36:;=Y36@b3�24K;,12 �� � � 	 � � � ( � � �  � � # : � �  � 2 	 � # � � � -$��D"*	�
� � � 	 � � � � : � � ./36='E � # ( � � ="<-:;E � # : � � �  � 2 	 � # : � � : � � � �  � � 2 	 � 2 ��� #

� � -$��D	�"�
� � � 	 � � � : �"� �  � # : � �  � � 2 	 � 2 ��� # � � � -$��D"!	�

PY<-04Eh04E;,�./36:O04<-:^\;,/Kf@�2�7�.104<-36:;=/�
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� � � � � ( ��� I � � ="<-:;E � # � � ��� ��./36="E � # ( � � � � -$�<#"#$�
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��� : � $ � � � -$�<#	*	�
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PY<-04E


� � : !�� iF="3T04EF7)0
� �	 ��./36=�� � � .////0 ////1

( �
="<$: �

� � ./36=�� � 	 ��./36=�� � ( � � 	.� � ��./36=�� � � @}3�2 � � �"%

� @}3�2 � � � %
� � -$� 3��	�

w E;<$=�./365JBF+$,r04,/=�04E;,�='B_,/./<gvF.?7)04<$36:f36@ �t3�QO,�u =Y24,1="\;+-04=Y@}3�2Y0"E;,>Bo3�0",/:S0"<�7�+ U
w E;,�="\d2"@q7�./,�B_3�04,/:O04<�7�+-=�.?7�+$.1\;+�7)04,/KA\;="<-:;9k0"E;,�B;2"3s./,/K;\d2",/=Y36@ =",1.�U � U D 7)24,a./365TBD7)24,/K

043>7�.1365JBF\d0�7)04<-36:F7�+^QO,124='<$36:J36@?�t3�QO,�u =p0"E;,/3�2"R]<$:]vF9;U � U ��! U �sE;3�PY:J<-=n0"E;,Y.?7�=',Y@}3�2 � � � i

PY<-04E �fQ)7)2"Rd<-:;9x3�QO,12G0"E;,8Bo,124<-58,104,r2]36@�36:;,H36@�04E;,H=zBFE;,124,/=/U ��7)24<$36\;=�96,13658,10"24<-,/=G7�:;K

K;<$,1+$,/.10'24<$.a./36:;=z0�7�:S0"=Y7)2",a="E;3�PY:H043GQ�7�+-<$KF7)04,Y04E;,a:^\;5J,124<$./7�+o58,104E;3^K;=
3�QO,12�7�PZ<-K;,�2�7�:;96,

36@�BD7)2�7�58,10",124=/U 
 0G<$=�=',/,/:�04EF7)0�04E;,H7�9�2",/,/58,/:O0]<$=�,r|;./,1+$+$,1:S0 % +$,1="=�04EF7�: � U � � ,12"243�2�<$:

@q7�.10?U

�a3�04,Z04EF7)0�7�+-+X04E;,�BD7)2'04<$./\;+$7)2�="EF7)B_,/=�7)24,�7G@}\;:;.104<$36:A36@ 36:;,�BD7)2�7�58,r04,12?�b04E;,�./,1:S04,r2'M
043)M ./,/:O04,12T=",1BD7)2�7)04<-36:[iW5J,?7�="\d24,/K�<$:�\;:;<-0"=k36@�BD7)2"04<-./+$,AK;<$7�58,104,12/USMa,/:;.1,f7~=",1BD7)2�7)0"<$36:
36@ � 96<-QO,1=]0"E;,�96,/365J,10"2"R�36@�0 P�3�PYE;36+$,h='BFE;,12",/=�yz\;='0k0436\;.�E;<$:;9;i�7�=',1BD7)2�7)04<-36:�36@)�1,1243
96<-QO,1=�yz\;='0]36:;,8='BFE;,r24,�ip7�:;K�7L=",1BD7)2�7)04<-36:�36@ � 96<-QO,/=>0 P
3x='BFE;,124,/=GPYE;36=",H="\d24@q7�.1,/=k7)24,
=",1BD7)247)04,/KfeSRL7k+$,/:;9�0"Ef,/�^\F7�+ 0"3T04E;,�K;<�7�58,r04,12Y36@c36:;,�=zBFE;,124,�U

�a,r|d0/i�vF96=/U � U ��� 7�:;K � U ��� ="E;3�P 3��XM ="\d24@q7�./,�Bo3�04,/:O04<$7�+$=/U ��<-96\d24, � U ��� 96<-QO,/=�04E;,
Bo3�0",/:S0"<�7�+$=h7)0hK;<$=z0�7�:;./,/=�7�+$36:;9 7�247�K;<�7�+�+-<$:;,~@�24365 04E;,~./,/:O04,12f36@�04E;,�='BFE;,12",�36: 04E;,

Bo36='<-04<gQO,


M 7&|;<-=/iW7)0J7�: 7�:;96+$,A36@��LPZ<g04E�0"E;,



M 7&|;<-=/U�
 :�,?7�.�E�.?7�=",A04E;,A="\d24@q7�.1,�36@�04E;,

='BFE;,12",x<$=H7)0 � � � - 3 U{`a9O7�<-:[i�04E;,x7�9�2",/,/58,/:O08<-=8,r|d./,/+$+-,/:O0?U ��<$96\d24, � U ��� ="E;3�PY=804E;,
Bo3�0",/:S0"<�7�+$=k7�+-36:;9 7�+$<$:;,h7)0T7�vd|d,/K�K;<-='0�7�:;./,h@�24365 04E;,Aeo36\;:;KF7)2"ROipPZE;<-.�E�<$=]04E;,12",/@}3�24,
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M 7&|;<-=�043�P�7)24Kh0"E;,�B_36="<-0"<-QO, � M 7&|;<-=/Un`a9O7�<$:[id<-:�,/7�.�E�.?7�=",a04E;,�7�9�24,/,158,/:O0Y<-=

,r|d./,/+$+-,/:O0?U


 :f96,/:;,1247�+ iF,1QO,12"Rh.?7�=',>04EF7)0�P�7�=�0"24<$,1K�Rd<-,/+$K;,1K�24,/='\;+-04=�PZ<g04Ef,r2"243�24=�+$,/='=Y04EF7�: � U ��� U
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24,/='36:F7�:;./,ZQ)7�+$\;,/=/U��a3�04,�04EF7)0�="3658,��/,1243^,/=�7)24,�583�24,�,?7�="<-+-Rk@}36\;:;K8e^Rk04E;,�2436\d04<$:;,1=�04EF7�:
3�04E;,12"=/id7�:;K8043>vF:;K�7�BD7)2"04<$.1\;+�7)2
36:;,Z5H7�R]24,1�s\;<-2",a7>QO,12"RT963s3^K8<$:;<g04<�7�+F96\;,/='=/id3�04E;,12'PZ<-=",

7TK;<g�o,12",/:S0)�/,1243TPZ<-+$+oeo,>@}36\;:;KL<$:;=z04,?7�K[U
w E;,�Bo36+$7)24<:�/7)eF<$+$<g04<$,1=�7)24,�./365JBD7)24,/Kh<$:AvF9;U � U ��D U w E;,�7�9�24,/,/58,1:S0�<$=�,r|d./,/+$+-,/:O0�PYE;,/:

:;3�0k043s3�:;,?7)2H7x24,/='36:F7�:;./,�UL�a,/7)287~24,/="36:F7�:;./,)i � �V�<��
�PZE;,1: 3 � � ( � � 7 < 3 � � - �"! 3�2J='3;i
04E;,x,12'243�2A.?7�: eo,x�^\;<-04,f+�7)2496,�i�7�=H<-=8=",/,/: <$:{BD7)2"02� e � 36@a04E;,LvF96\d24,�U w E;,124,)i�04E;, �� M
<$:;.1<$K;,/:O0�B_36+�7)24<1�?7)eF<$+-<-0 RG<$=�BF+-3�0"04,/KkPZ<g04Ek0"E;,Y24,?7�+dBD7)2'0�36@ � � E;,/+$KT./36:;='0�7�:O0�7)0�M � i^7�:;KT04E;,
<$587�96<$:F7)2"RhBD7)2"0>7�+$+-3�P�,1K~0"3AQ)7)2"Rx@�2"365 :;,?7)2 �/,1243A043A36:;,�U �a,/7)2.�/,1243;io04E;,],12'243�2�<$:~04E;,
<$587�96<$:F7)2"RTBD7)2"0�<$= ��*d� 36\d0�36@ *"*"D i;@}3�2�7�:h,12"243�2Y36@ �"3�� U �X3�2�04E;,a24,?7�+oBD7)2'0Y04E;,�,12"2"3�2Y<-=
5]\;.�ELP�3�24=",��
0"E;,�.?7�+$.1\;+�7)04,/Kf./\d2"QO,G963s,1=YBo36='<-04<gQO,>PYE;<$+$,�04E;,�04E;,13�2"Rf963^,/=�:;,/9O7)0"<-QO, � `�0
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� � �� � � - �d� 04E;,Z24,/7�+XBD7)2"0�="E;36\;+$KHeo,�M D"�"* i^eF\d0
<$=
<-:;='04,?7�K �0#	� U ' E;<$+-,Z04E;<$=�<$=�eD7�K[i^<-0
K;3^,/=

:;3�0]24,1lF,/.r0JBo3^3�24+-R�36: 04E;,h@}3�245]\;+�7)04<-36:[i�eF\d0T04E;,h:S\;58,124<-.?7�+�<$5JBF+-,/58,/:O0�7)04<-36:[�H7�=]04E;,

B;24,/.1<$="<-36:�7�:;K�7�././\d247�.1R�36@�04E;,A5H7)0"24<N|�@}3�24587)04<$36:�7�:;K�<$:OQO,124='<$36:�<$:;.124,/7�=",�in04E;<$=G,12'243�2

K;,/.12",?7�=",/=/U ��\d0�:;3�04,Z04EF7)0�04E;,124,�PY<$+-+ % �:;�%�� � eo,a7�="587�+$+FeF\d0�vF:;<-04,Z2",/96<$36:A7)2436\;:;KA,?7�.�E

24,/='36:F7�:;./,ZPYE;,124,Z04E;,Z7�9�24,/,/5J,/:S0W<$=pBo3^3�2?U w 3�3�e;047�<$:H7�./.1\d2�7)04,Y2",/="\;+-0"= %& 04E;,Z24,1="36:F7�:;./,

24,/�^\;<-24,1=>7AK;<-�_,124,/:O0�7)B;B;243O7�.�E[iI:F7�58,1+-Rx\;="<-:;9f7�:�7)B;B;243�B;24<$7)04,],/<$96,1:SQO,/.r043�2�,�|dBD7�:;="<-36:[i

7�=Z<-=YK;,rQO,/+$3�B_,/KL<$:f=",/.�U D U D U�
 :L="\;585H7)2'ROi^04E;,�7�9�24,/,/58,1:S0Z<$=��s\;<-0",>963^3sK�PYE;,/:x7)0Y+$,/7�='0
� U � 7�P�7�Rh@�24365C7k2",/="36:F7�:;./,�U

6S� "S��� � ;�� � � ��>?798<7  (^ A7/( �'!$ �
`�2�7?Qd<$:;K[i(�&, -0/1�5� ���"!d� � EF7?QO,�.?7)2"2"<$,/KH36\d0
7>04E;,/3�24,r04<$.?7�+D<$:OQO,/='0"<$9O7)04<-36:J36@o04E;,�='\d24@q7�./,

7�:;Kk:;,?7)2WvF,1+$Kk<$:O04,/:;="<g04<$,/=n@}3�2n0 P�3�:;,?7)24+-R �qeF\d0W:;3�0n�^\;<-04, � 0436\;.�E;<$:;9�=zBFE;,124,/=p36@D0"E;,Y=47�5J,
="<1�/,]7�:;K~5H7)04,124<$7�+[BD7)2�7�58,104,r24=/U w E;,1RL="36+-QO,/KL0"E;,G='0�7)04<-.�eo36\;:;KF7)2"R�Q�7�+-\;,�B;243�eF+$,15 eF\d0

3�e;0�7�<-:;,/K�04E;,L,�|dBD7�:;="<-36:{./3s,�
J./<$,1:S04=J:^\;58,r24<$.?7�+-+-ROip2�7)04E;,12T04EF7�: 7�:F7�+-R^04<$.?7�+-+-R�7�=4�I3�QO,
K;<$K[U w E;,/:f04E;,1Rh="36+gQO,/Kf@}3�2Y04E;,�<$:O04,/:;="<g0 ROi 3 	 3 2 i;@}3�2a7GBD7)2"04<$.1\;+�7)2Z7�5]eF<-,/:O0Z\;:;<-@}3�245 vF,/+$K

K;<-2",/.104<-36:[U w E;,GBD7)2"04<-./+$,�5H7)04,124<$7�+t0"E;,1Rx./36:;="<-K;,124,/K~P�7�=�="<-+-QO,12F� <$:xQ�7�.1\;\;5 � U w E;<$=a+$7�='0
Bo36<-:S0T<$=T7�eF<g0k36@a7�B;243�eF+-,/5L�H04E;,A24,/+$7)04<-QO,HBo,r2458<-0'04<-Qs<-0 R�7�=T7�@}\;:;.10"<$36: 36@Y@�24,/�s\;,1:;.1ROi

� � � � � io@}3�2�="<-+-QO,12a0"EF7)0�P�7�=a\;=",/K�P�7�=a:;,/<g04E;,12�96<-QO,/:x:;3�2�24,1@},124,/:;./,1K[U ��365JBD7)24<-="36:LPZ<g04E
04E;,/<g2�KF7)0�7JP�7�=�04E;,r24,/@}3�24,]./365JBF+-<$.?7)0",/K[U���,/='BF<g04,G04E;<$=/io7A963^3sK~7)B;B;243?|;<-5H7)04<-36:f043804E;,/<g2

Q)7�+$\;,/=AP�7�=h3�e;0�7�<$:;,/K � 7)B;BD7)24,/:O04+-R � @}3�2?ia7)0�+$,?7�='0/iZ04E;,�@�24,/�s\;,1:;./<$,/=�./3�2"24,1='Bo36:;K;<-:;9�043
� � D - #	!  � 7�:;K � � D - �s�  �TiW7�:;K�QO,r2"R�7)B;B;243?|;<$587)04,/+-R�,/+-=",1PYE;,124,�i�eSRfyz\;K;<$.1<$36\;="+gR
Q)7)2"Rd<-:;9~0"E;,h<-5H7�96<$:F7)2'R BD7)2"0k36@ � � 7)0G04E;,/=',h0 P�3�@�24,/�^\;,/:;./<$,1=T\;:O04<$+
2",?7�="36:F7)eF+$,�7�9�24,/,�M
58,/:O08P�7�=J3�e;0�7�<$:;,/K[U w E;,/=',LvF:F7�+ZQ�7�+-\;,/=8@}3�2 � � P�,12",LP�,/+$+�PZ<g04E;<$: 0"E;,x+$<$5J<-04=k36@a04E;,
7?Q�7�<-+�7)eF+$,H5J,?7�="\d24,/K KF7)0�7H����EORd='<1����7)04,/: � ���"!d� ��� U2Ma,/:;.1,�iW04E;, � � � � � \;=",/K E;,124,AP�7�=
+$<��O,/+-R�="365J,1PZEF7)0>K;<-�_,124,/:O0]@�24365 04EF7)0�\;=',/K�e^R `�2�7?Qd<$:;K[i��&, -0/1�1
)� ���"!d� � ,r|d./,1B;0]7)0>04E;,
0 P�3TB;2",1Qd<-36\;="+-RSM 58,/:O04<-36:;,/Kf@�24,1�s\;,/:;./<-,/=/U

w E;,>BF+$3�04=Z7�+$+t="E;3�P 04E;,�=47�58,>BFEORd='<$.?7�+t="<-0"\F7)04<$36:[��0 P�3J="<$+gQO,12�='BFE;,r24,/=F��<-:fQ�7�.1\;\;5 �
7)0ZQ)7)2"Rs<$:;9J=',1BD7)2�7)04<-36:;=ZPZ<g04EL7T\;:;<$@}3�245 7�5]eF<-,/:O0ZvF,/+-KxK;<-24,/.r04,/K~7)0 #$3 � 043k04E;,/<g2a+$<-:;,�36@
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� !���B�8<7�6S��6�& � � ����%�8/!�1% � ! �-!$ �E=q�08 6 � � ��>?798<7�� �� � !-( �r!��7/( �97�$��
�I<-:;,/=x="E;3�P :S\;58,12"<$.?7�+�24,/="\;+g04=/i�587)2��d=h="E;3�P �t3�QO,�u =f04E;,/3�2'Ro�{./<g24./+$,1=/i>24,/7�+�BD7)2"0 %

="�^\F7)24,/=/ik<$5H7�96<-:F7)2"R BD7)2"0 % � 7 � �s,1BD7)2�7)0"<$36: � D i � � �� � � -$� U � e � �s,1BD7)2�7)04<-36: � 3 i
� �� �)( � - � U)��. � �s,1BD7)2�7)04<-36: � ��� i � � �� � � -$� U
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D

Ea

ρ, x

z
θ

� ! ��B�897�6S��6�� � �.7����Q7? �8��E=q�08� ;�� � ��>?7<897	�Y(?7�% 8�7�%��A>��� >?7<8&�

./,/:O04,12"= ��=",/,�vF9;U � U �0# eo,/+-3�P � U
��<$96\d24, � U �"3 ='E;3�PY=p0"E;,�<-:S0",/:;="<-0 R]36:]04E;,�="\d24@q7�./,Y36@X36:;,�36@F04E;,�='BFE;,124,/=W7�=p7�@}\;:;.r04<$36:

36@ �Yi�PYE;,124, � <-=H04E;,x,/:;,1249�R 36@>7�BFE;3�0436:[iYB;2"3�Bo3�2"04<-36:F7�+Z043�<-0"=H@�24,/�s\;,1:;.1R 04Ed2436\;96E

� ��� �_i^PYE;,124, � <-=W�W+�7�:;.A�ou =W.136:;='0�7�:O0?U�Ma,124,�iS04E;,ZK;<g�o,124,1:;./,/=
<-: � � � � � ='E;3�P�\dBH./+-,?7)24+-R

<$: 04E;,fK;<g�o,124,1:;./,/=8eo,r0 P
,/,/: 04E;,f0"E;,/3�24,104<-.?7�+�="36+$\d0"<$36:;=J@}3�287�: <$='36+�7)04,/K�='BFE;,124,��x='5H7�+$+

eF\d0�:;3�0"<$./,?7)eF+-,>K;<g�o,12",/:;./,/=a@�24365 � � � - 3  �m0"Ed2436\;96E � � D - 3  �JU w E;,>7�9�24,/,/5J,/:S0Z@}3�2
0 P�3�='BFE;,r24,/=�PY<-04ET./,/:O04,12'M 043)M .1,/:S0",12�=",1BD7)2�7)0"<$36:836@ �.- �	3 <-=�:;3�0�7�=�963^3sK[iS,/='Bo,1./<�7�+-+-R]eo,/+-3�P
D  � 7�:;K~7)0 D - 3  �JiXeF\d0�e_3�04EL58,10"E;3sK;=�="E;3�P 04E;,�K;\F7�+c587&|;<$587k�^\;<-04,>./+$,?7)2"+-ROiFPZ<g04Ex7

P�3�24=z0Z.?7�=',�,12"2"3�2�36@b7)e_36\d0 ��� U
��<$96\d24,1= � U ��* 7�:;K � U �"� ="E;3�P 04E;,a<-:S04,1:;="<-0 RA7�+-36:;9]0"E;,a="\d24@q7�./,�36@ 36:;,a36@t04E;,a=zBFE;,124,/=

���  � � �.- �	3"� io7�=�78@}\;:;.10"<$36:�36@W7�:;96+-,�i �diXPYE;,124, � � ��!���� <-=�04E;,G="\d24@q7�.1,kB_36<$:O0�./+$36=",1='0
043�04E;,~3�04E;,12h='BFE;,12",�i�7�:;K � � #$3 � ./3�2"24,/=zBo36:;K;=�0"3�0"E;,�B_36<$:O0�\;=',/K <-: vF96\d24, � U �"3 U
��<$96\d2", � U ��* <$=�7)0 � � D - #	!  �Ti_0"E;,G5H7�<$:LB_,?70�L<-:~vF96\d2", � U �"3 iXPYE;<$+-,�vF96\d24, � U �"� <-=a7)0
� � D - �s�  �Tit0"E;,J58<-:;3�2�B_,?70��<$:�vF96\d2", � U �"3 U w E;,87�9�24,/,158,/:O0�<-=>,r|d./,/+-+$,/:O0�,r|d./,1B;0�<$:
vF96\d24, � U �"� @}3�2 �Je_,10 P�,/,/: ( � ����� 7�:;K ( *���� PYE;,124,G04E;,G,r2"243�2�<$=�7)e_36\d0 � � � U���36='="<-eF+gR
04E;<-=�24,196<$36:f<-=YBD7)2"0"<$./\;+$7)24+-RA=",1:;="<-04<gQO,�0"3T04E;,>.�E;36<-./,�36@ � � ��� � U
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� !���B�8<7 6S��6�" � � % ��&B��$%& A7	� 3 	 3 23 	 3 23 	 3 2 �)( � ��>?7<897 � B�89=q%��97�� � � #$3 �� � #$3 �� � #$3 � $ �1��� �D% 897	� ;Y!- �>
� 8/%/#s!-( � �&, ��-0/1� � � � ��&, � -0/1� � � � �� , ��-�/1� ��� � � �

��<$96\d24,1= � U ��! 7�:;K � U ��� ="E;3�P 0"E;,
<$:O04,/:;="<g0 R�36@d04E;,pvF,/+$Kk7�+$36:;9Y04E;,
+$<-:;,�36@;./,1:S04,r24=�@}3�2n7
=",1BD7)247)04<$36:H36@ �.- �	3 U Ma,/:;./,�is0"E;,�BF+$3�04=�7)2",�='Rd5J58,10"24<-.�i6PZ<g04EEI � ��� � e_,/<$:;9�04E;,a='\d24@q7�./,

36@p36:;,T='BFE;,r24,�iI7�:;K�I � � � � eo,1<$:;9A04E;,T='\d24@q7�./,k36@W04E;,]3�04E;,12/U Ma,124,�i[04E;,]Bo36<-:S0"=�P
,124,
BD7)2"04<-./\;+�7)2"+-R>K;< 
8.1\;+-0b043�7�.1./\d2�7)04,/+gR�<-:S04,r2"Bo36+$7)04,
@�24365 04E;,
BF+$3�04=c<$:G`�2�7?Qd<-:;K[u =b7)2'04<$./+-,
K;\;,

043Z0"E;,
+$3�P Q)7)24<$7)eF<$+$<g0 RQ� KdRd:F7�58<-.p2�7�:;96, � 36@d04E;,
./\d2'QO,�iO7�:;K]7�+$="3�e_,/.?7�\;=",�36@d0"E;,�04E;<$.A�s:;,/="=
36@_04E;,Z+$<$:;,)U���3�0"EJ04E;,YB;2",/=",/:O0�KF7)0�7�BF+-3�0�7�:;KH`�2�7?Qd<-:;K[u =W7)24,Z=zRd5858,r0"24<$. � 7�+g04E;36\;96EJ04E;,rR
5H7?R8:;3�0�7)B;B_,?7)2�04EF7)0�P�7?R � U w E;,�7�9�24,/,/5J,/:S0�E;,r24,�<$=��s\;<g04,a963s3^KA7�+$="3;id7)eo36\d0 3�� P�3�2"='0

.?7�=",>,12"243�2/U

VaQO,r2�7�+$+�i 0"E;,J7�9�24,1,/58,/:O0�PZ<g04E `�2�7?Qd<-:;K �&,5-�/1�E� ���"!d� � <$=aQO,12"R~963^3sK[i K;,/='BF<g04,J\;='<$:;9
36:;+-RAvF:;<g04,rM K;<g�o,12",/:;./<$:;9H36@t04E;,>B_3�04,/:O04<�7�+-=/U
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6S� "S�'" � ;�� � � ��>?798<7 � 7	�"�)(D%�( � 7 �
w E;,]24,/='36:F7�:;./,/=�P�,124,T7�+$="3h.?7�+-./\;+�7)04,1K�eSR~jZ\dB;BF<-: � ���	�"3"� \;="<-:;9L7H04E;,/3�24,r04<$.?7�+�@}3�2zM

5]\;+�7)04<-36:T='<$58<-+�7)2�043�04E;,Y36:;,�e^RF�t3�QO, � ���	�"3"� 04EF7)0pP�7�=pB;2",/=",/:O04,/KH,?7)2"+$<$,r2?iSeF\d0�jZ\dB;BF<-:[u =
="36+-\d04<$36: 36@Y04E;,�K;<-�o,r24,/:;./,L,1�s\F7)04<-36:�P�7�=T:^\;5J,124<$./7�+�247)04E;,12k04EF7�: 7�:F7�+gRs04<-.?7�+ U�Ma,/:;.1,�i
E;<$=�24,/='\;+-04=/iI7�=aB;24,/=",1:S04,1K�<$:�vF96\d2",/= � U D�� 7�:;K � U Dd� 7)24,k,/='04<-5H7)04,/K�@�24365 E;<$=aBF\deF+-<$="E;,/K

��9�2�7)BFE;<-.?7�+ � 24,/="\;+g04=/U)�V�a3�04,�04EF7)0
04E;,�2�7)0"<$3�I � � <$=
,/�^\;<-Q)7�+$,/:O0
043�0"E;,ZB;24,1Qs<$36\;="+gR8K;,1vF:;,/K

./,/:O04,12zM 043)M ./,/:O04,12Y=",1BD7)2�7)04<-36:[i;<$:H\;:;<g04=�36@tK;<$7�58,104,r24=/U � w E;,�7�9�24,/,/58,1:S0�e_,10 P�,/,/:hE;<$=�7�:;K
04E;,kB;24,/=",/:O0]:S\;58,124<-.?7�+p0",/.�E;:;<$�s\;,J<$=��^\;<-04,T963s3^K ,r|d./,1B;0G@}3�2�="+$<-96ES0�K;<-�o,r24,/:;./,/=G@}3�2�04E;,

04E;,>58<$:;3�2�24,/='36:F7�:;./,/=�@}3�2Y:;,?7)24+gR^M 0"36\;.�E;<-:;98='BFE;,12",/=a7)0 �� <$:;./<-K;,/:;./,�U
�a,r|d0/i;<$:�vF9;U � U D	� 0"E;,>@}3�245]\;+$7)04<$36:h36@+�t3�QO,�<$=�./365TBD7)24,/K�0"3k04E;,�B;24,/=',/:S0Z:^\;5J,124<$./7�+

04,/.�E;:;<-�s\;,�U w E;,�24,1="\;+-04=p7)24,�,1QO,1:Teo,r0"04,12?�c,r|;./,1+$+$,1:S0�7�9�24,/,/5J,/:S0p,1QO,r2"RsPYE;,124,�iO,1QO,1:TPYE;,124,

04E;,12",YP�,12",ZK;<$='.124,1BD7�:;./<-,/=
PY<-04ETjZ\dB;BF<$:[u =�P�3�2��_U w E;<-=�<-5JBF+$<-,/=�04EF7)0�jY\dB;BF<$:[u =
:^\;5J,124<$./7�+
="36+-\d04<$36:k36@X04E;,�K;<-�_,124,/:;.1,Z,/�^\F7)04<$36:GP�7�=p:;3�0p�s\;<-0",�963^3sKk,/:;36\;96EH7)0�04EF7)0W=",1BD7)247)04<$36:[U�
 :

="\;58587)2"ROi^04E;,aQ)7�+$\;,/=�@}3�2�04E;,a24,/='36:F7�:S0YK;<$,/+-,/.10"2"<$.�./36:;='0�7�:O04=Y7�=�.?7�+$./\;+$7)04,/Kh:^\;5J,124<$./7�+$+-R

="E;3�P ,r|;./,1+$+$,1:S0�7�9�24,/,/5J,/:S0pPY<-04E]04E;,Y0"E;,/3�2"R]36@ �t3�QO,Y7�:;K87�+-+d04Ed24,/,Y58,104E;3^K;=�7)2",Z7)0p+$,/7�='0
<$:�963s3^KL7�9�24,/,158,/:O0?U

6S� "S��� � >F!-( � !� �L� 7	�"�)(D%�( �97	�
w E;,]:S\;58,124<-.?7�+�./3^K;,k36@O��E^\[i ' ,/<-+ i 7�:;K ' <-+$+$<-=F� ' ,/<-+n7�:;K ' <$+-+$<-=F� ���"!	�"��� �K� ' '

@}3�2�='E;3�2"0 � P�7�=�7?Q�7�<-+�7)eF+$,�@}3�2�K;<g24,/.10Z./365JBD7)24<-="36:L36@c0"E;,>24,/='36:F7�:;./,/=�@}3�2Y04E;<$:LK;<-=��d=�PZ<g04E
lD7)0Y,/:;K;=/U w E;<$=�=",/.r04<$36:�="E;3�PY=Y7T./365JBD7)2"<$="36:h36@I04E;,�24,/='\;+-04=Y@}3�2YQO,12'RH04E;<$:�K;<$=��s=�PY<-04E�7
K;<�7�5J,104,12'M 043)M 0"E;<$.A�d:;,/='=p2�7)0"<$3�36@ ��D � � i6PYE;<$.�EJ<-=p0"E;,�2�7)0"<$3�\;=",/K8<-:J36\d2X��EF7)B;04,r2 3 iS=",/.10"<$36:
3 U 3 in043~="<-5k\;+$7)04,A="3658,A7)B_,/.104=k36@YBFE;3�0436=zRd:O04E;,/="<-=/U��a3�04,�ipE;3�P
,1QO,12?ip04EF7)0]04E;<$=k=",/.10"<$36:
96<-QO,1=k04E;,h./365JBD7)2"<$="36: @}3�2TlD7)0'M ,/K;96,/K K;<-=��d=1i�PZE;<-+$, ��EF7)B;04,12 3 \;=",/=k2436\;:;KsM ,/:;K{K;<-=��d=1U
w E;<$=Z.�EF7�:;96,/=Y04E;,�Q)7�+$\;,/=Y36@c04E;,>2",/="36:F7�:;./,/=a='+$<$96EO04+gROideF\d0�P�7�=Z:;,1./,/="=47)2'ROio7�=�04EF7)0�<-=�7�+$+

04E;, � ' ' .13sK;,�<-=Z.?7)BD7)eF+-,�36@bK;36<-:;9;U w E;,�=47�58,�./3sK;,�P�7�=Z\;=',/Kx@}3�2�04E;,>96,/:;,12�7)04<-36:L36@

04E;,�24,/="36:F7�:;.1,/=�<$: ��EF7)B;0",12 3 7�=�P�7�=�\;=",/KxE;,r24,�i)yz\;='0Z0"E;,�<$:dBF\d0YKF7)0�7]vF+$,�P�7�=Z.�EF7�:;96,/K
043J7�././36\;:O0�@}3�2�04E;,�="+-<$96EO04+-RAK;<g�o,12",/:S0Z96,/3658,10'2"ROU
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� e �

� ! ��B�897�6S� &	6 � � 7	�"�)(D%�( �97	� =q�08 6 � � ��>?798<7��
w E;,]5H7&yz3�2�36:;,/=�7)24,]583�2",�:;,/9O7)04<gQO,�U �t<$:;,1=>="E;3�P :S\;58,124<-.?7�+c24,1="\;+-04=1it.1<-24./+-,/=�="E;3�P

04E;,/3�2'ROU)��7 � �� M <$:;.1<$K;,/:;./,)i � e � �� M <$:;./<-K;,/:;./,�U



��D

w E;,p0�7)eF+$,�e_,/+$3�P�96<-QO,/=I7Y.1365JBD7)24<$='36:>36@S04E;,W24,1="36:F7�:;./,WB_36="<-0"<$36:;=t3�e;0�7�<$:;,/K>\;="<$:;9Y04E;,

0 P�38K;<g�o,124,1:S0�./3^K;,/=/U w E;,�5H7&yz3�2�7�:;Kx:;,r|s0Z0 P�3H+$7)2496,/='0Y24,/="36:F7�:;./,1=a@}3�2a,?7�.�Ex<$:;./<-K;,/:;./,

7)24,Y96<-QO,/:[U w E;,YQ)7�+$\;,/=
K;3�:;3�0�7�9�24,/,Y,r|F7�.r04+-RT7�=�<-:J04E;,�B;24,1Qd<-36\;=
=",/.r04<$36:;=/iSeF\d0�7)24,Y�s\;<g04,

./+-36=",�U

� % � � 7F6S�$��� � ��� �D% 8/! �"�)(x��= �8%����08.8<7	�"�)(D%�( �97	�)=q�08� �>F!-( �d!� � �r�

<$:;.1<$K;,/:;./, w E;<$= ' 3�2�� � ' '�� M � U ��*	� M � U �	� � � U �"!
M � U #	�d� M � U *	� � � U ��#
M � U � � M � U �"! � � U �"!�� M � U !"*�# M � U ��* � � U �"!
M � U 3s� � M � U *�# � � U �"!
M � U ��� M � U ��* � � U �"!

` P�3�24K�7)eo36\d0G0"E;, � ' ' 58,r04E;3sK�<-=G<$:�3�24K;,12]E;,12",�U 
 0G<$=G="<-58<$+$7)2�043~7x58365J,/:S0

58,10"E;3sK�./3sK;,�i�eF\d0cPY<-04E>7Y=',10c36@^@}\;:;.104<-36:;=���K;,1vF:;,1K�04Ed2436\;96E;36\d0t04E;,pPYE;36+$,pK;<$= � � 7�+-24,/7�KdR
7�="="\;5J,/Kx@}3�2Z04E;,�\;: �d:;3�PZ:xvF,/+-Kx�s\F7�:O04<-04<-,/=/U w E;,�./3^,�
8./<-,/:O04=�36@b04E;,/=',�vF,/+$Kx�^\F7�:S0"<-04<-,/=
7)24,J0"E;,H\;: �d:;3�PZ:;=/U���<-:F7�+�36\d0"BF\d0]<-=�./\d2"2",/:S0"=T7�:;K�7)eF="3�2'B;04<$36:�7�:;K�,r|s04<$:;.10"<$36:�.12436='=zM
=",/.r04<$36:;=/U ��<-QO,/: 7�BF+-3�0�36@�04E;,�7)eF="3�2"B;04<-36: .12436='=zM =",1.104<$36: 7�=�7�@}\;:;.104<-36: 36@>0"E;,�24,/7�+

BD7)2"0�36@�04E;,J24,1+�7)04<gQO,kB_,12458<g0"04<-Qs<-0 RH��:;,19O7)04<-QO, � itPY<-04E�7f="5H7�+-+�<$5H7�96<-:F7)2"RxBD7)2"0?iI36:;,8.?7�:
,/='0"<$5H7)04,]PYE;,124,804E;,J2",/="36:F7�:;./,/=G3^././\d2�eSR BF<-.A�d<$:;9f36\d0�04E;,8E;<-96E;,/='0�B_,?70�d=1Uh`a+g04E;36\;96E
:;3�0
B;24,1=",/:O04,/KAE;,124,�i^04EF7)0�<$=pPZEF7)0�P�7�=
K;36:;,Z043�3�e;0�7�<$:804E;,Z:^\;5Geo,r24=�B;24,/=',/:S0",/K�E;,r24,a@}3�2

04E;,Q� ' ' ./3sK;,k24,/="\;+g04=/U w E;<$=><$=�PZEOR~04E;, � ' ' 2",/="\;+-0"=�EF7?QO,T04E;,J7�././\d2�7�.1R�2�7�:;96,/=1�

04E;,aBo36<-:S0"=�\;=",/K�0"3k@}3�2"5 04E;,aBF+$3�0�P�,r24,�7)0
04EF7)0�='BD7�./<-:;9;iF7�:;Kh0"E;,124,/@}3�24,�04E;,�24,1="36:F7�:;./,/=

7)24,�\;: �d:;3�PZ:L0"3k04EF7)0YK;,/9�24,1,�U

 :�="\;5J5H7)2"R�0"E;36\;96E[iZ04E;,�7�9�24,/,/5J,/:S0h<-=h963^3sK[iZ7�:;K�="3�04E;,~24,/="36:F7�:;.1,�B_36="<-04<-36:;=

@}36\;:;Kx<$: ��EF7)B;0",12Z='<g|f7)24,>e_,/+$<-,1Q)7)eF+$,�U



�0#

6S� � �$B�� �J% 8��
w E;<-=8.�EF7)B;04,12AEF7�=8B;24,1=",/:O04,/K 04E;,~7�:F7�+-R^04<$.?7�+�7�:;K :S\;58,124<-.?7�+�eD7�.A�s9�2436\;:;K @}3�2H04E;,

24,/587�<$:;K;,12n36@F04E;,�04E;,/="<-=/U w E;,�<-:S0",/9�2�7�+d,/�^\F7)04<$36:;=bP
,124,�K;,124<gQO,/K[i604E;,/:J=zBo,/./<$7�+$<1�/,/K]043a04E;,
.?7�=",T36@�243�0�7)0"<$36:F7�+�='Rs5858,10"2'ROU w E;,J:S\;58,12"<$.?7�+p<$5JBF+-,/58,/:O0�7)04<-36:xP�7�=�./3�QO,124,1K�<$:�="365J,

K;,10�7�<-+ in96<-Qs<$:;9x04E;,A24,/="\;+g0�7�:O0T587)0"24<g|�,/�s\F7)0"<$36: 7�:;K ="365J,h36@�04E;,A:S\;58,124<-.?7�+
B;243�eF+$,158=

7�:;KL04E;,/<g2�="36+-\d04<$36:;=1U��c7�='0"+-ROiD,r|;EF7�\;='0"<-QO,>QO,r24<-vF.?7)0"<$36:f24\;:;=�P
,124,�5H7�K;,�043Te_,�="\d24,>04EF7)0
04E;,L.13sK;,LP�7�=JB_,124@}3�245J<$:;9�7�./.1\d2�7)04,/+gR @}3�2804E;,f.?7�=",/=H36@a<-:S04,r24,/='0H<-: 04E;<$=T04E;,/="<-=/U w E;,

QO,124<gvF.?7)04<-36: P�3�2��{./+-,?7)24+gR ="E;3�PZ=80"EF7)0804E;,x:S\;58,124<-.?7�+�./3^K;,x<$=H7�: 7�././\d247)04,x583sK;,1+Z36@

04E;,G,/+-,/.10"2"365H7�96:;,104<-.G<$:O04,12�7�.10"<$36:;=a<$:x04E;,G./7�=",/=�36@W<-:S0",124,/='0�E;,r24,�U ' <g04Ex04EF7)0?i_04E;,]./3^K;,

<$=�:;,r|s0>\;=',/K 043h\;:;K;,124='047�:;K�04E;,T.13O7�96\;+�7)04<-36:�,1�_,/.104=�36:�7)eF='3�2"B;04<$36:Y�K��EF7)B;04,12 D	� i[04E;,
,1�_,/.10�36@d04E;,�K;<$,/+-,/.10"24<-.
./36:;='047�:S0�36:�0"E;,
./3O7�96\;+�7)0"<$36:�KdRs:F7�58<$./=I36@d0 P�3�K;<$,1+$,/.10'24<$.
=zBFE;,124,/=

�K��EF7)B;04,12 #$� io7�:;KLvF:F7�+$+gROiD0"E;,�Bo36="='<-eF+$,G\;=',/=a,1QO36+$\d0"<$36:LEF7�=a5H7�K;,>36@b04E;<$=YBFE;,/:;3658,/:;36:
<$:h04E;,>047�<$+$3�2"<$:;9k36@I04E;,�BFE;3�0436='Rd:O04E;,10"<$.>7)B;BD7)2�7)04\;=Z<-:f="365J,�BF+$7�:S04= �K��EF7)B;04,12 3"� U



���>������	�� 1r

�Y��� � � @ �W������m	 � � 	n��� � ��� � � � �����W������

&^�������� "!$#&%& '!��)(

w E;,A./3O7�96\;+$7)04<$36:�36@�BD7)2"04<-./+$,1=k<-=G\deF<$�^\;<-0436\;=]<$:�BFEORd="<-.?7�+�="./<-,/:;./,�U��s3658,H./36+-+$36<$KF7�+
="36+-\d04<$36:;=>="E;3�P Kd2�7�587)04<$.k./36+$3�2>.�EF7�:;96,/=�PYE;,/:�04E;,/<g2�./36:;=z04<-04\;,1:S0�BD7)2'04<$./+-,/=�.13O7�96\;+�7)04,�U

`a+$='3;i�7�,12"36="36+$=]<$:�04E;,A*
7)2"0"E[u =]\dB;Bo,1287)045836='BFE;,r24,h7)24,hQO,r2"R�36@�04,/: 5H7�K;,H\dB 36@Y5H7�:SR

K;<-�_,124,/:O0�BD7)2"04<-./+$,/=�7�9696+-3658,12�7)0",/KJ043696,10"E;,12?U �a:;K;,124='047�:;K;<$:;9]04E;,a,1�o,1.10�04E;<$=�7�9696+-3658,12�7&M

04<-36:�EF7�=a36:x04E;,],/+-,/.10"2"365H7�96:;,104<-.G7)eF="3�2"B;04<-36:~<$=�04E;,12",/@}3�24,k7�:�<-5JBo3�2'0�7�:S0Z<$="='\;,]P
3�2"04EOR

36@c=z04\;KdROU

��,/@}3�24,aeo,/96<-:;:;<$:;9;iFE;3�P�,1QO,12?id0"E;,�043�BF<-.a36@I5J3sK;,/+-<$:;9G04E;,�K;<$,/+-,/.10"2"<$.�./36:;='0�7�:O0Y36@I5H7&M

04,12"<�7�+$=Y<$=�<-5JBo3�2'0�7�:S0/U w E;<-=�<$=ZBD7)2'04<$./\;+$7)24+-Rh0"24\;,>PZE;,/:~<-:SQO,/=z04<$9O7)04<-:;9H7)eF="3�2"B;0"<$36:LeD7�:;K;=

<$:�3�2k:;,?7)2]04E;,HQd<-="<-eF+-,A247�:;96,h36@�,/+-,/.10"2436587�96:;,104<$.8247�K;<�7)04<-36:�@}3�2]BD7)2"0"<$./\;+$7)2T587)04,124<$7�+$= %
04E;,/=',JEF7?QO,J7A24,?7�+�BD7)2"0>36@ � � 04EF7)0><$=�+$,1="=�0"EF7�:C�/,12"3L<$:�04E;<$=�@�24,/�^\;,/:;.1R�2�7�:;96,�UN��36:;=',rM
�s\;,1:S04+gROid04E;,.�I3�2",/:S0��>583^K;,/+o@}3�2�04E;,aBo,12"58<-0"0"<-Qd<g0 ROi �/iF<$=�B;24,1=",/:O04,/KL<-:h04E;<-=�=",/.104<-36:[U w E;,
B;24,/=',/:S047)04<$36:L@}36+-+$3�PZ=�04EF7)0Y96<-QO,/:�<$: ��36Ed2",/:x7�:;K Ma\d�_5H7�:�� ���"!"D	� idB;B U �"��! M ��Dd� U

w E;,F�t3�24,/:O0A�J583^K;,/+�@}3�2��><$=�7h./+�7�="='<$.?7�+b04E;,13�2"R~eD7�=",/K 36: 7�./+$7�="="<-.?7�+�583sK;,1+�36@
7�:
7)04365 7�=T7L587�="=G36:�7~=zB;24<$:;9;�k04E;,8Q�7�+-,/:;./,A,/+-,/.10"2436:�e_,/<$:;9~04E;,H5H7�="=]7�:;K�04E;,H=zB;24<$:;9

24,1B;2",/=",/:O04<$:;9A04E;,]@}3�24./,�vF,1+$K~36@�04E;,G24,/5H7�<-:;K;,12a36@�04E;,]7)04365LU ' <g04E�78='B;24<-:;9�./36:;=z0�7�:S0/i� iX7�:;K�KF7�5JBF<$:;9T./36:;='0�7�:O0?i � i;04E;,>,/+$,1.10"2436:�<$=�Kd24<-QO,/:�e^Rh04E;,�+$3s./7�+[,/+$,/.r0"24<$.�vF,/+$K[�
���� : ���� : � � � �	 � D --� �

�"3



��*

PY<-04E  eo,/<-:;9�04E;,k.�EF7)2496,J36@p04E;,J,1+$,/.10'2436:[i � <g04=�5H7�="=/it7�:;K � <g04=�B_36="<-0"<$36:~24,/+�7)0"<-QO,G043
04E;,>:^\;./+-,/\;=/U

' E;,1: 	 <-=�EF7)245836:;<$.a<-:�04<-58,�iSPZ<g04E�@�2",/�s\;,/:;.rR ��i;="3k<$= � i;96<-Qd<-:;9G04E;,�7)B;B;243�|d<$5H7)0",
24,/='\;+-0?�

� � �  � � � 	
� 2# ( � 2 ( ! � � � D - �"�

PYE;,124, � 2# � � � ��i�7�:;K � � � � � - w E;, <$:;K;\;./,/K K;<gBo36+-,�58365J,/:S0h36@�0"E;<$=L7)0"365 <-=

04E;,12",/@}3�24, � � � U 
 @I<g0�<$=�7�="='\;58,/KA04EF7)0�04E;,124,�7)24, � 7)043658=
B_,12�\;:;<-0�QO36+$\;5J,Z04E;,/:h04E;,

K;<-B_36+$,�583658,/:O0�Bo,12Y\;:;<-0YQO36+$\;58,)i � iF<$=/�

� � � 2�
� 2# ( � 2 ( ! � � �1# 	 � D - D	�

PY<-04E � 2� � �  2 � � ���1# � U ��RhK;,1vF:;<g04<$36:[i;04E;,1:
� � � � : � 2�

� 2# ( � 2 ( ! � � � D - #$�
7�:;KfPY<-04E�� � � � �� : � � � �� �

� �� � � : � 2� � � 2# ( � 2 �
� � 2# ( � 2 � 2 : � 2 � 2 � D - 3"�

� � �� � � 2� � �
� � 2# ( � 2 � 2 : � 2 � 2 � D - *	�

w E;,/=",�@}\;:;.r04<$36:;=a7)2",�BF+-3�0"04,/K�<$:fvF9;U D U � U


 :T04E;<-=p04E;,1="<$=n04E;,�./36:;./,124:J<$=�PZ<g04ET0"E;,�
 j 7�:;K83�B;04<-.?7�+s2�7�:;96,�36@_@�2",/�s\;,/:;.1<$,/=/U�
 :T04E;<-=

2�7�:;96,�<g0�<$=P�d:;3�PZ:804EF7)0�04E;,�BFESRs="<$./7�+_58,/.�EF7�:;<-="5 \;:;K;,124+gRd<-:;9�04E;,aK;<$,/+-,/.10"2"<$.Ze_,/EF7�Qs<$3�2�<-=

04E;,�2",/+�7)04<gQO,>K;<-='BF+�7�.1,/58,/:O04=a36@bK;<g�o,124,1:S0�<-36:;=Z@�24365C04E;,/<-2Z,/�s\;<-+$<ge;24<$\;5 Bo36="<g04<$36:;=��VR><g0"04,/+
� ���	��*	� ipB;B U #;� � � #;�6� � U w 3�3�e;0�7�<$:{7�E;,/\d24<$=z04<$.�\;:;K;,124='0�7�:;K;<-:;9�36:;,f.?7�: 04E;<-: ��36@�04E;,
5H7)04,r24<�7�+F7�=�e_,/<$:;9�5H7�K;,Z\dBA36@oK;<gBo36+-,/=�PY<-04ET="3658,ZKF7�5TBF<$:;9�58,1.�EF7�:;<-="5LU w E;,Z='0'24,/:;9�04E

36@c,/7�.�ExK;<gBo36+-,>36=".1<$+$+$7)04,/=�7�= � �
� � �  2 � � � 	

� 2# ( � 2 ( ! � � � D - �"�
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� ! ��B�897 &^�$��� � 798��J!$ ' "!$#^!$ �H% �Y%F= B;(^ "!$�)(~��= � � �;#� � �;#� � ��# =q�08� �>?7 @o�0897/(s ����8� ��7	� �

3�2?iF<$:h04,1245J=Y36@t04E;,�5H7�96:;<g04\;K;,�7�:;KfBFEF7�=",��

3 � 3 � �
� � � 2# ( � 2 � 2 : � 2 � 2 � D - !	�

� ��� � � 047�: � � " � �

� 2# ( � 2 $ � D - �	�
w E;,/=",�@}\;:;.r04<$36:;=a7)2",�BF+-3�0"04,/K�<$:fvF96=/U D U � 7�:;K D U D U

�a3�04,804EF7)0]@}3�2k@�24,/�^\;,/:;./<-,/=ke_,/+$3�P �;#J04E;,AK;<gBo36+$,H36='./<$+-+�7)04,/=G5J3�24,rM 3�2zM +$,1="=]<$:�BFEF7�=",
PY<-04E�04E;,�,�|;./<g0�7)04<$36:[ipeF\d0T0"EF7)087)e_3�QO, ��#H04E;,hK;<-B_36+$,�<$=k96,/:;,12�7�+-+-R ��!���� 36\d0836@�BFEF7�=",
PY<-04EH04E;,a,r|d./<-047)04<$36:[�b04E;,aK;<gBo36+-,a3�B;Bo36=",/=�04E;,a<-:;./<$K;,1:S0�vF,/+-K[U w E;,a5H7�96:;<-0"\;K;,a<$:;.124,/7�=",/=

Kd2�7�5H7)0"<$.?7�+-+-RH:;,?7)2 �;#�eF\d0Z@q7�+$+-=Y3��~2�7)BF<-K;+-Rh7?P�7�Rh@�24365 04E;,�24,/="36:F7�:;./,)U ��,/.?7�\;=",�� � EF7�=
04E;,>./36:;='0�7�:O0�04,12"5 7�K;K;,/KL0"3T04E;,>K;<-Bo36+-,rM +-<1�O,�04,1245Li;04E;,�Q�7�+-\;,/=�7)2",�="E;<-@�04,/K[i_96<gQd<-:;9 � � 7
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� ! ��B�8<7 &^��6 � ��%���(F!- �B ��7G��= �d! �[��� 7 �8���Q7/(^ �%��Z% = B;(s "!$�)(~��= � � ��#� � ��#� � �;# =q�08> >?7 @o�08<7/(s �
�J� ��7����

:;,/9O7)04<gQO,�Q�7�+-\;,Y36:;+gR]<$:87avF:;<-0",�24,196<$36:T7)eo3�QO, �;#)i6eSRkQs<-2"0"\;,�36@D04E;,�+�7)2496,�:;,/9O7)04<gQO,�K;<-Bo36+-,
583658,1:S04=�<-:�04E;,�7)043658=�:;,?7)2?i;eF\d0a7)e_3�QO,)iF2",/="36:F7�:;./,�7)0 �;#)U

��,/.?7�\;=",J0"E;,85H7�96:;<-0"\;K;,J36@
04E;,83�B;B_36="<$:;9xK;<gBo36+-,8583658,/:O0>@q7�+$+$=>3�� @}3�2�<$:;.124,/7�="<$:;9

� � �;#)i;04E;,�Q)7�+$\;,�36@ � �� ,1QO,/:O04\F7�+$+gRA24<$=",1=�7)eo3�QO, �/,1243J0"3 � 7)0 � � � U

`a+-04E;36\;96E 0"E;<$=8<-=A7�./+�7�="='<$.?7�+Y,r|dBF+$7�:F7)04<$36:{7�:;K K;,12"<-Q)7)04<$36:[i�04E;,L@}3�2"5k\;+$7�=H7)2"24<gQO,/K

7)0>7)24,k='04<$+-+bQ�7�+-<$K[ioeF\d0�PZ<g04E�0"E;,T='Rs5Geo36+$=�2",/<$:O04,12"B;2",104,/K�@}3�2��s\F7�:O04\;5 58,/.�EF7�:;<-./=/UN�s,/,
��36Ed24,/:x7�:;K Ma\d�o5H7�:h043J,�|dBF+$3�2",�04E;<-=Y@}\d2'04E;,12?U
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� !���B�8<7 &^�'& � � >D%���7]��=��d! �[��� 7 �8���Q7/(^ �%��Z%�= B;(s '!��)(~��= � � ��#� � ��#� � �;# =q�08� �>?7 @o�08<7/(^ ����8� ��7�� �

&^��6 � �08 � B��$%& "!$�)(


 :SR�+$,/<-:;5H7�:�7�:;K��s,1:;<$3�24� ���"!"*	� 04E;,G./7�=",T36@n.1Rs+$<-:;Kd24<$.?7�+-+-Rf='Rd585J,10"24<-.�BD7)2"04<-./+$,/=a<-=
0"24,/7)04,/K[U w E;,12",�i[04E;,GBo36+�7)2"<:�?7)eF<-+$<-0 Rh04,/:;="3�2�<-=�='E;3�PY:�0"3h.136:;="<$='0�36@n04Ed24,/,G04,r2458=a36:~04E;,
K;<�7�9636:F7�+�i67�+$+^3�04E;,124=�e_,/<$:;9.�/,12"3;i�PZ<g04E � � � � � 2)2 U w E;,�=".?7)0"0",124<$:;9�./3^,�
8.1<$,/:O0 � <-=�="E;3�PZ:
043keo,��

� � �8 3 �� 3 �% � �)( G 2# � � � � �8 �)� �8 � �% � : � �
� �
( � �)� � � �%  �� � �8 �)� �8 � �� � � � D --� �	�

PYE;<$.�Ex7�="="\;5J,/=Y04EF7)0�:;38587�96:;,104<$.�K;<gBo36+$,�04,12"58=Z7)2",�B;24,1=",/:O0?U

�X3�2H0"E;,�./7�=",�36@a04E;,~,/+-,/.10"2"<$.xvF,/+$K Bo36+$7)24<:�/,1K <-: 0"E;, �� M K;<g24,/.104<-36:[iYP�,~EF7?QO,�� �% �( �� 3 �� �)( �� Up�W\d0"04<-:;9T04E;<-=Y<-:S043k04E;,�@}3�2'P�7)24KL="./7)0"04,124<-:;9T04E;,13�24,/5 � �8 �)( �� � Rs<$,/+-K;=/�

 7 8 � � G # �� " � �)� $ � D --�6� �



!��

7�:;KL@}3�2Z7�:L,/+-,/.10"24<-.�vF,1+$KfB_36+�7)24<1�/,/Kf<-:�04E;, �� M K;<g24,/.10"<$36:[i

 7 8 � � G # �� " � � � $ � D --� �"�

�c7�=z04+-ROid04E;,�=".?7)0'04,124<-:;9J.12436='=zM =",1.104<$36:f<$=�="E;3�PY:f043J7)B;B;243O7�.�E �/,12"3J@}3�2Y="5H7�+$+[='.?7)0"04,12zM
,124=1iX7�:;Kf="3;� 
 798 � � 


��� < � D --��D	�
@}3�2Yj�7?Rd+$,1<$96Ef='.?7)0"04,12",124=/U

w E;<-=a58,?7�:;=�04EF7)0a0"E;,]7)eF="3�2"B;04<-36:�.�EF7)2�7�.r04,124<-='04<$.1=�36@p78BD7)2"04<-./+$,]7)2",G./+$,?7)2�@�2"365 04E;,

Bo36+$7)24<:�/7)eF<$+$<g0 Rk0",/:;="3�2�,/+-,/58,/:O04=/U�Ma,/:;./,)i;<$:804E;,a@}36+-+$3�PZ<-:;9;i^04E;,/=',a,/+$,/5J,/:S0"=�7)24,Z04E;,a5H7�<-:
="\dedyz,/.10Z36@b<$:O04,12",/='0?U

&^�'& � ����%�8/!�1% � ! �-!$ �h��� ��7��
` :;,1P 5J3sK;,/+X@}3�2�04E;,�Bo36+$7)24<:�?7)eF<-+$<g0 Rk36@ ="5H7�+-+XK;<-,/+$,1.10"24<-.�BD7)2"04<$.1+$,/=�<-=
:;3�P�B;243�Bo36=',/K[U

w E;<$=a583^K;,/+c<-=�B;24,/=",/:O04,/K�<$:~��<-,124./,k7�:;K ' ,/<-+W� ���"���	� PYE;,124,]<g04=�7)B;BF+$<-.?7)04<$36:L0"3h.13O7�96\sM
+�7)0"<$:;9]7�:;Kh./3O7�96\;+�7)04,1K�='BFE;,r24,/=�<$=�<$:OQO,/='0"<$9O7)04,/KA:S\;58,124<-.?7�+$+gROU ��<-24=z0?iF7�:A<$:OQO,/='04<-9O7)04<$36:A36@

04E;,G="36+-\d04<$36:~36@�04E;,]=".?7)0'04,124<-:;9AB;2"3�eF+$,/5 @}3�2�="587�+$+ BD7)2"04<$.1+$,/=a36@n96,/:;,1247�+�="EF7)Bo,]<$=a587�K;,

7�:;K804E;,�Bo36+�7)2"<:�?7)eF<-+$<-0 Rk583^K;,/+F<$=WB;2",/=",/:O04,/KA<$:J<-04=W96,/:;,12�7�+X@}3�245LU w E;,/:804E;<$=W@}3�245]\;+�7)04<-36:
<$=�='B_,/./<�7�+-<:�/,1Kf043T0"E;,>.?7�=',�36@c0 P�3T='BFE;,124,/=Z./3O7�96\;+�7)04<-:;9J7�:;Kf./3O7�96\;+�7)04,1K[U

&^�'&^�$�  (^ �8/� ��B �1 "!$�)(

w E;,f.?7�+$./\;+$7)04<$36:�36@a7)eF="3�2"B;04<-36:{='Bo,1.10"2�7�<-=J\;=",/@}\;+�7�:;K{K;,/="<-247)eF+$,feSR�<g04=",/+-@ i
eF\d0A7

583�24,�04E;,13�24,104<-.?7�+$+gR]=47)04<$='@�Rd<$:;9�.?7�+-./\;+�7)04<-36:T04EF7)0p.?7�:TRd<$,1+$Kk5k\;.�E8K;,1,1Bo,12�<$:;="<-96ES0W<$:O043�04E;,

7)eF="3�2"B;0"<$36:�=zBo,/.10'2�7 36@�<g2"24,/96\;+$7)24+-R�="EF7)B_,/K�BD7)2"0"<$./+-,/=T.136="<$K;,12"=J� �
� 7�=T7�@}\;:;.r04<$36: 36@ �/i
<$:;=z04,?7�Kx36@b@�24,1�s\;,/:;.1Rx7�:;Kx5H7)04,124<$7�+ UX��7�='0Z<$:L04E;<-=YP�7?ROiF04E;,124,�<-=�7JK;<g24,/.10a7�:F7�+$369�RAPZ<g04E
04E;,�7�:F7�+-Rs0"<$.?7�+o@}3�2"5k\;+$7T@}3�2Z7T='BFE;,r24,�U �D3�2�7kj�7?Rd+-,/<$96E�='BFE;,124,�P�,�EF7?QO,��

�! " � � � $ � � � � ��
� � �� : �"� 2 : � � �� 2 � D --�<#$�

PYE;,124, � �� 7�:;K � � �� 7)24,�0"E;,�2",?7�+[7�:;Kh<$5H7�96<-:F7)2"RTBD7)2'04=/id24,/=zBo,/.10"<-QO,/+gROid36@t0"E;,�.1365JBF+$,r|J24,/+$7&M
04<gQO,ZBo,12"58<-0"0"<-Qd<g0 R]36@ 0"E;,a='BFE;,124,�U w E;<$=�.?7�:A<$:O04\;<g04<-QO,/+gRTe_,a=",/,/:h7�=�7�="EF7)2'Bh2",/="36:F7�:;./,�36@



!d�

� ='0"2",/:;9�04E�� � � � � �� 7)0 � �� �)( � isPYE;<$.�E�=z0�7�:;K;=�36\d0�7�9O7�<$:;='0�7G583�2",a\;:;<$@}3�245 eD7�.A�s9�2436\;:;K %
=",/,YvF9;U D U # U���EORd="<-.?7�+$+gROi604E;<$=n24,/="36:F7�:;.1,a.?7�:Jeo,Y,r|dBF+$7�<$:;,/K87�=
7>.136\dBF+$<$:;9�36@o,/+$,1.10"24365H7�9)M
:;,104<-.�,/:;,1249�R]<-:S0"3�7�:k<-:S0",124:F7�+ iO:;36:^�^,/+-,/.10"2"365H7�96:;,104<-.�Qd<ge;2�7)04<$36:F7�+^583sK;,�36@F0"E;,�5H7)04,124<$7�+ �

04E;,�,/+$,1.10"24365H7�96:;,r04<$.�,/:;,12"9�R�<-=Y\;=',/KL043kKd24<-QO,�04E;,�+�7)0"04<-./,aQd<ge;2�7)04<$36:;=1U 
 :fK;<-,/+$,1.10"24<-.>5H7&M

04,12"<�7�+$=�04E;<$=Z583sK;,><$=Z./7�+$+$,1K~7TBo36+$7)24<-0436:[iFPYE;,124,?7�=�<-:x58,10�7�+-=Z78='<$58<-+�7)2�,r|;.1<-04,/Kx5J3sK;,�<-=

.?7�+-+$,/Kf7T="\d24@q7�.1,�BF+�7�="5J36:���=",1,�i �����	��
�a,/+$='36:�� ���	���	��� U

� ! ��B�897 &^��� � � (D% � �s '!�/% � �� " ��36+�7)2"<:�?7)eF<-+$<-0 R $�� " ��36+�7)2"<:�?7)eF<-+$<-0 R $�! " ��36+�7)24<1�?7)eF<$+-<-0 R $ =q�08>% � ��>?798976�

*p|sB;24,/="="<-36:;=�="<-58<$+$7)2�0"3f04E;36=",8@}3�2>04E;,8='BFE;,r24,H.?7�: e_,83�e;0�7�<$:;,1K�@}3�2�,/+-+$<-BF='36<$K;= � =",/,
��36Ed24,/:�7�:;K�Ma\d�_5H7�: � ���"!"D	� itB U D	3��	� U �a="<-:;9L04E;<$=><$K;,?7dic7�24,/@}3�2"5k\;+$7)04<$36: 36@�04E;,8:S\sM

58,12"<$.?7�+�B;243s./,1K;\d24,xRd<$,1+$K;=804E;,~,/<-96,/:SQ)7�+$\;,1=h36@a04E;,~<-:S04,19�2�7�+Z,/�^\F7)04<$36:[U w E;,x24,/="36:F7�:O0



!	�

Bo36='<-04<-36:;=4� � �� 043A96<-QO,G<-:dvF:;<-04,T7)eF="3�2"B;0"<$36:~PZE;,/: � � �� � �	� 7)24,G04E;,/: ='<$5JBF+-,G@}\;:;.104<$36:;=�36@
04E;,/=',�,/<$96,1:SQ)7�+$\;,/=1U �a="<-:;9J04E;,/=",>24,/="36:F7�:O0 �/u =a7�:;Kx='3658,�:S\;58,124<-.?7�+$+gR^M 96,/:;,12�7)04,1KLQ�7�+-\;,/=

36@ �� " � �
� � � � $ io04E;,]KF7)0�7A.?7�:~eo,Gv;0"04,1K�043h7A96,/:;,12�7�+-<:�?7)0"<$36:~36@p0"E;,]B;2",/./,/K;<-:;9f@}3�245]\;+�7 %
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K;<$='.124,104<1�/,/K QO,r24="<$36:�36@�04E;,�<$:O04,/9�2�7�+�,/�^\F7)04<$36: EF7�=L7�=h5H7�:OR ,/<$96,1:SQ)7�+$\;,/=f7�=h0"E;,�="<1�/,
36@>0"E;, 5H7)0"2"<g|{P�,�.124,?7)0",�U ' E;<$.�E 36@�04E;,/=", 7)24, � 24,/7�+ � 7�:;K :;3�0L7�: 7)2"04<-@q7�.10f36@>04E;,

K;<$='.124,104<1�?7)04<-36: � �s3x@q7)2/icP�,8EF7?QO,8.�E;36=",/:�04E;36=",J2",/="36:F7�:;./,/=�0"EF7)0]7)24,85836=z0>B;24365J<$:;,/:O0
@}3�2p+�7)2496, � � �� U �s3658,r04<$58,1=c04E;<$=n+-,?7�QO,1=p36\d0p./,r2"0�7�<$:G24,1="36:F7�:;./,/=p04EF7)0p7)24,�:^\;5J,124<$./7�+$+-R��s\;<g04,
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K;\;,L043 0"E;,LK;<$=".r24,104<1�?7)04<$36: B;2"3s./,/='=/U �s3�@q7)2/i�0"E;,f24,/="36:F7�:;.1,/=H04EF7)08K;,/./7�R��s\;<$.A�s+-R�7)24,
7�+$='3804E;36\;96ES0�36@n7�=a=zBF\d24<$36\;=/ioeF\d0�583�24,G7�:F7�+gRd="<-=�<$:L04E;,G@}\d0"\d24,G5H7?Rf24,1QO,/7�+b78K;<-�_,124,/:O0
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PYE;,124, � � =47)04<-='vF,/= � � � � � � � � 3 7�:;K � � <-=a="3658,�\;: �s:;3�PY:~./3s,�
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./3^,�
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� �
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,r|sBF+$<-./<-04+gRJ,�|d0"2�7�.r04,/K8eo,1.?7�\;=",�<-0�<$=O�s:;3�PY:H04EF7)0
04E;,�=z0�7)04<$.YBo36+�7)2"<:�?7)eF<-+$<-0 R
<$=WB;243�Bo3�2"0"<$36:F7�+F043�04E;,ZQO36+-\;58,�U�
 0
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PYE;,124, � <-=>:;3�0>7A@}\;:;.104<$36: 36@ � � U�Ma,/:;./,�i 04E;,]Q�7)2"<�7)04<-36:�36@W,?7�.�E�04,r245 <$:~04E;, � � M BF+�7�:;,
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04E;,�="\d24@q7�./,Y:;3�245H7�+F7�+-36:;9�04E;,�,r|d./<-0�7)0"<$36: � ! � K;<-24,/.r04<$36: � �( �  �� � � U Ma,1:;./,�i^0"E;,Y='Rs5858,10'24<$,/=
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 BF+�7�:;,�i � � � � � �1#><-=�0"E;,>24,/+$7)04<-QO,�Bo,r2458<-0'04<-Qs<-0 R8043k04EF7)0Z36@c@�24,/,
='BD7�./,)i_7�:;K � � <$=�04E;, ��24,/,1:[u =Z@}\;:;.r04<$36:x@}3�2Y,?7�.�EL,r|d./<-0�7)0"<$36:[�

� � ��� 3 � � � � � � � �W./36= � � � 2 : � �


� (



� ="<$: � � ( � � ./36= � � � � � � � D - D"D	��

�
��� 3 � � � � � � � �W./36= � � � � : � �



� (



� ="<$: � � ( � � ./36= � � � � # � � D - D�#$�

<$:f7T.1Rs+$<-:;Kd24<$.?7�+ ./3^3�24K;<$:F7)0",>='Rs='04,/5 �	� 3 � 3�
 � iF7�:;K
� � � � �# ./36= � �� �

I � 3 � D - D	3"�
PYE;<$.�EL.?7�:fe_,>,�|dB;24,/='=",/Kx<$:h04,1245J=Y36@I,/+$+-<-B;04<-.><-:S04,19�2�7�+$=Y7�:;Kf04E;,/<g2ZK;,r24<-Q)7)04<-QO,1=/U

�X3�2Z7T:S\;58,12"<$.?7�+ ="36+-\d04<$36:hP�,>K;<-=".124,r04<:�/,Q� D U D	�"� PY<-04Eh04E;,�='\deF='04<-0"\d04<$36:[�

� � ��� � � 	�� � � 
 ��� 2",/.10 � � ( � �� � � � � D - D"*	�



!	�

PYE;,124,804E;,824,1.10G@}\;:;.104<-36: <-=G7L\;:;<-0zM 7�5JBF+-<-04\;K;,J2",/.10�7�:;96\;+$7)2�BF\;+$=",)ip.1,/:S0",124,/K 7)0 � � � �
PY<-04E PZ<-Kd04E � � � U w E;<-=A0'2�7�:;="@}3�2458=H04E;,�<$:O04,/9�247�+a,/�s\F7)04<-36: <$:O043 7�5H7)0"24<N|{,/�^\F7)04<$36:[i

="36+gQ�7)eF+-,�eSRf=z0�7�:;KF7)24Kf:S\;58,12"<$.?7�+[04,/.�E;:;<-�s\;,/=/U

�D2"365 � � U !	�"� �

� � � � � � ( � � � (� < � 2	�# � �( �  �� � � � � � � � � � I�� � I � � � D - D	�"�
7�:;KL\;="<-:;987�:L,1<$96,/:;@}\;:;.10"<$36:L,r|sBD7�:;="<$36:f@}3�2 � � Rd<-,/+$K;=

� � � � � � ( � � � � 2	�# � �( �  �� � � (� < ����� � � �� � � � ��� � � � � I�� � I � � � D - D"!	�
PYE;<$.�EL96<-QO,1=

� � � � � � ( � � � ����� �
� � ��

� � ( � � � 7 < � � % � � � 3 D � D - D"�	�
PYE;,124, � �� 7 < � � 7�:;K � �� 7 < � � 7)24,a04E;,�0 P�3J=",r04=Y36@I,/<$96,1:SQ)7�+$\;,/=Y@}3�2�04E;,><-:S0",/9�2�7�+[3�Bo,r2�7)043�2?iF7�:;K
� � �� 7�:;K � � �� 7)24,>0"E;,>./36\dBF+-<$:;98.13s,�
J./<$,/:O04=/�

� � �� � �,� � � �� 7 < � � ( � � � 
 � 3 � �� � � � � ="<$: � � 3 � �� �
� � �� 3 � �� � � D - #��	�

� �)�� �)( � � � �� 7 < � � ( � � � � � 3 � �� � � � � ./36= � � 3 � �� �
� � �� 3 � �� � � D - #;� �

PY<-04Eh04E;,�<-:;:;,12YB;2"3sK;\;.10ZK;,1vF:;,/KxE;,124,�7�=/�

� � 3 � � � (� < � ��� � � � ��� � � I � � � D - #$�"�
w E;,�,/<-96,/:;@}\;:;.104<-36:;=/i � �� iD7)24,�0"E;36=",�36@t04E;,�@}36+-+$3�PZ<-:;9J<$:O04,/9�247�+t,1�s\F7)04<-36:[�

(� < � �� ��� � ��� � ��� 3 � � � I � � ( � � � : � �
� ( � � � � �� ��� � � �,� � � ��� � � D - #	D	�

PYE;,124,�� � � 3 D % G � � 3 � 3 -%-%- � 7�:;K�PY<-04Eh04E;,�,�|;./<g0�7)04<$36:[i � � iF=",10Y043N�1,1243;U



!"!

&^��� � 7 � B��$ ��W=q�08 � �6% ��B���%& �7 � 		� BD%���� ��>?798<7	�
&^���s�$� � 7�% 8�%�( �  (^ A7981(D% � � ! 7��� � � � � 7 �r �8?%

w P
3G='BFE;,124,/=
P
,124,a="<-5k\;+$7)04,/K[iOeo3�04EH=',1BD7)2�7)04,a7�:;KH3�QO,124+$7)B;BF<$:;9;U w P�3G,r|F7�5TBF+$,/=�7)24,

="E;3�PZ:f<$:�vF9;U D U * U

� ! ��B�897 &^� � � � ;
�47 � % � ��� 7	�)= 8/���  �>?7 =q%��T! � �h��= �/�6%���B��$%& A7	� � ��>?798<7	�r�

w E;,�./,/:O04,12 �S043&�^./,/:O04,12f=",1BD7)2�7)04<-36:�36@�04E;,~0 P
3 ='BFE;,r24,/=f<-=�96<gQO,/: <$: 04,12458=A36@�04E;,

='BFE;,12",aK;<�7�58,10",12?U �D3�2
,r|;7�5JBF+$,�i604E;,Z=",1BD7)2�7)04,Z='BFE;,124,/=�='E;3�PY:H<$:JvF9;U D U * EF7�QO,a7>./,/:O04,12z�
043&�^./,1:S04,r2�=",rBD7)2�7)04<$36:k36@X7)eo36\d0 � i�PZE;,r24,?7�=n04E;,�0 P�3�3�QO,124+�7)B;BF<-:;9>=zBFE;,124,/=WEF7�QO,�7�./,/:O04,12z�
043&�^./,1:S04,r2�=",1BD7)247)04<$36:�36@�7)eo36\d0 � U ! U w E;<$=Y<$=�5H7�K;,�583�24,�./+$,/7)2Z<-:�vF96\d24, D U � U

w E;,avF,/+-K;=�P
,124,aBF+$3�0"0",/KhPY<-0"E�7GQ)7)24<$,10 RH36@t=",1BD7)247)04<$36:;=�7�:;K�7�+$="3k7)0�5H7�:ORHK;<-�_,124,/:O0

@�24,/�^\;,/:;./<-,/=/i ��ic\;="<-:;9x@}3�2G,?7�.�E�@�24,/�^\;,/:;.1R�04E;, ��� � � @}3�2�9636+$K[ic7�=�0�7)eF\;+�7)0",/K�<$: ��EORd="<��
��7)04,/:Y� ���"!d� � U w E;,/=",TQ)7�+$\;,1=�7)24,kK;,/:;3�04,1K e^R ��<$:�vF96\d2",/= D U � 04Ed2"36\;96E D U � � UG��\;,]043
='Rs5858,10"2'ROi�36:;+-R 7�B_3�2"04<$36:�36@Y0"E;,�vF,/+-K�='0"2"\;.104\d24,L<-=T='E;3�PY:[U w EF7)0kBD7)2"0J36@�04E;,AvF,/+$K

04EF7)0�<-:S04,r24=",/.10"=�0"E;,�BF+$7�:;,�04Ed2436\;96EA04E;,�='Rd5J58,10"2"RT7&|d<$= ��=",1,�vF9;U D U !	� 7�:;Kh<$=�<-:A0"E;,�v;2"='0
�s\F7�Kd247�:S0 ��KF7)2��O,/:;,1KfBF<$,/.1,>36@t04E;,�BF+$7�:;, � <$=�K;<$='BF+$7�RO,/K�<$:h04E;,�vF,1+$KfBF+-3�04=/U w E;,�=",/,�M 04Ed24\
Qd<-,1P�='E;3�PY:�<-:�vF9;U D U ! <$=a58,/7�:S0a043H24,rB;24,/=",/:O0G78BD7)2"0"<$./+-,�04EF7)0�<$=aeo,1<$:;9AEF7�+-QO,/K~eSRx04E;,



!"�

� !���B�8<7 &^� � � � >?7 �/�6% ��B���%& �7 � � ��>?7<897 �	7����Q7? �8����
./\d0"0"<$:;9�BF+�7�:;,�i ��� � i6PZ<g04Ek0"E;,�B_3�2"04<-36:k04EF7)0p<-=pKF7)2��O,/:;,/KTe_,/<$:;9�04E;,�24,/96<-36:J36@F04E;,�BF+$7�:;,
04EF7)0�<$=�K;<$=zBF+�7?RO,/K <-:�04E;,]vF,/+$K�BF+$3�04=/U 
 :�04E;,k2",/5H7�<$:;<-:;9��^\F7�Kd2�7�:O04=�0"E;,kvF,/+-K .?7�:�04E;,/:

eo,>K;,104,12"58<$:;,/Khe^R�='Rs5858,10"2'ROU

w RsBF<-.?7�+bvF,/+-K�BF+$3�0"=>7)2",k='E;3�PY: <-:�vF96=/U D U � � D U � � @}3�2�04E;,T:;,/7)2z�S24,/="36:F7�:;.1,J.?7�=",k7�:;K
@}3�2W7�:J3��F�S24,/="36:F7�:;./,�.?7�=",)Up*�7�.�ET36@D04E;,�vF,/+$KkBF+$3�04=n="E;3�PZ=n04E;,�24,?7�+F7�:;KT<$5H7�96<-:F7)2"R�BD7)2'04=

36@I0"E;,>Bo3�0",/:S0"<�7�+ @}3�2�7]BD7)2"04<-./\;+�7)2Y="EF7)Bo,)iX@�24,1�s\;,/:;.1Rf7�:;KL,/+-,/.10"2"<$.�vF,/+$KLK;<g24,/.10"<$36:[�

|sM K;<-24,/.r04,/KL58,/7�:;= 	��
	�� <-=�QO,r2"04<$./7�+ U
�rM K;<g24,/.10",/Kx58,?7�:;= 	 �
	�� <-=YE;3�24<1�/36:O0�7�+ U
*
7�.�E BF+-3�0�EF7�= # � * ,/�^\;<-B_3�04,/:O04<�7�+n+$<-:;,/=/i PZE;<-+$, � � � 3�2 � ='BD7�.1<$:;9f<-: QO36+-0"= ��36:�04E;,

BF+$3�0"= � eo,10 P�,/,1:�04E;,/5 Q�7)2"<$,/=�@�24365 BF+$3�0z�S0"3&�SBF+$3�0?U Ma,/:;./,87h+�7)2496,GQ)7�+$\;,k@}3�2 � � 5J,?7�:;=

04EF7)0�P�,�EF7?QO,�E;<$96EL+-3s.?7�+ 	 M vF,/+$KL.136:;./,/:O0"2�7)04<-36:;=/U

w E;,hK;<$5J,/:;="<$36:;+-,/="=T7�QO,r2�7�96,f7)eF='3�2"B;04<$36: .12436="= �^=",/.104<-36:[i�7�=kK;,/=".124<geo,/K�,?7)24+$<-,12?ipP�7�=

BF+$3�0'04,/K @}3�2x,/7�.�E 96,/365J,10"2"R�7�=L7 @}\;:;.104<$36: 36@�0"E;,�@�24,/,�='BD7�.1, P�7?QO,/+$,/:;9�0"E[U w RsBF<$./7�+



���

='B_,/.10"2�7J7)24,>='E;3�PY:L<$:�vF96=/U D U ��D � D U �"� U
�~3�24,�K;,10�7�<$+-,/K�7�:;K�./365TBF+$,104,�2",/="\;+-0"=�@}3�2�04E;,�./3O7�96\;+$7)04,/KA='BFE;,12",>.?7�=',�7)24,�B;2"3�Qs<$K;,/K

<$:���<-,124./,�7�:;K ' ,/<-+P� ���"!	� i ���"!"!	� U

� ! ��B�897 &^�'! � � ���z!$ "!$�)(~��= �?7���������� ���!-( 897���%& '!��)(L "�T �>?7 �D%�8/ "! ��� 7��
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 :T./365TBD7)24<$:;9�04E;,�:;,?7)2 �G7�:;Kk3��D�S2",/="36:F7�:;./,�vF,/+$K;=1iS:;3�0",
04EF7)0�04E;,�24,/="36:F7�:;.1,Y<g04=",/+-@D<-=

:S\;58,124<-.?7�+$+gRf7)B;BD7)2",/:S0�<$:L04E;,>5H7�96:;<-04\;K;,1=Z36@b04E;,�2",/="36:F7�:O0 �� �^K;<-2",/.104,/Kx<-5H7�96<$:F7)2'RHBD7)2"0
36@b04E;,�B_3�04,/:O04<�7�+-=/��7�:~<$:;.124,/7�=",G36@�="+$<-96ES0"+-R�+$,/="=�0"EF7�:Lv;QO,�04<$58,1=/U w E;<$=Y24,/="36:F7�:;./,]<-=�@}3�2

04E;, �� �^K;<-24,1.104,/KL,�|;./<g0�7)04<$36:h36:;+-ROU w E;,�vF,1+$KL='0'24\;.104\d24,>@}3�2Z04E;, �� �^K;<g24,/.10",/KL.?7�=",1=Z.�EF7�:;96,/=
QO,12"R�+$<g0"04+-,�U�V�:;,�:;3�0�7)eF+$,�K;<g�o,12",/:;./,G<$=�04EF7)0Z0"E;,�vF,/+$Kx=z0"24,/:;9�04Ex<-:L04E;,�<-5H7�96<$:F7)2"RHBD7)2'04=

� �� �^K;<-2 � eo,/.13658,/=T7)eo36\d0J0",/:�04<-58,/=]="5H7�+-+$,12J7�=T.1365JBD7)24,/K�0"3�04E;,�3��D�S24,/='36:F7�:;./,L.?7�=",)U
w E;<$=Z<-=Z<-:S04,r24,/='04<-:;9H7�:;KLK;,/=',12"QO,/=a@}\d2"0"E;,12a<$:OQO,/='0"<$9O7)04<-36:�043TK;,104,1245J<$:;,�<-@b<-0Y<$=Z7J96,/:;,1247�+

@},?7)04\d2",�3�2�yz\;='0a7k='Bo,/.1<-vF.�3^././\d2"24,1:;./,�U

�~3�Qs<$:;9H36:x043h78./365JBD7)24<-="36:x36@�04E;, �� �^K;<g24,/.104,1K�vF,/+-KxBF+$3�04=/iX04E;,G5836='0a=z0"24<1�s<$:;98K;<-@$M
@},124,1:;./,J<-=�<-:x04E;,kvF,1+$K�='0"24\;.10"\d24,���04E;,]24,/="36:F7�:O0�vF,/+$K�+$<-:;,/=�7)24,]5k\;.�E�583�24,G./\d2'QO,/K[U�`

./36:;=",1�s\;,/:;./,]36@b04E;<-=�<$=Y04EF7)0�04E;,�:;,/7)2z�^="\d24@q7�./,],/+-,/.10"2"<$.�vF,/+-K~<$=Z5]\;.�E~='0"2436:;96,r2�7�:;Kx04E;,

<$:O04,12":F7�+ vF,1+$KL<-=Z5]\;.�E�P�,?70�O,r2?��E;,/:;.1,�04E;,�04,1245 � ="\d24@q7�./,>583sK;, �J@}3�2�04E;<$=��d<$:;K�36@I24,1="3)M
:F7�:;./,Geo,1EF7�Qs<$3�2?U w E;,124,k7)24,�7A:S\;5Geo,12�36@n3�04E;,r2�K;<$='04<-:;96\;<$="E;<-:;9A@},?7)04\d24,/=�36@�04E;,/=',�vF,/+$K

BF+$3�0"=/iSeF\d0p04E;,/<g2
="<-96:;<-vF.?7�:;.1,Z<$:T\;:;K;,104,12"58<$:;,/KA7)0p04E;<-=p04<-58,��t04E;, � .�E;<$5J:;,1R ��<$:J0"E;,�24,/7�+

BD7)2"0pEF7�=p583�QO,1KT@�24365 7�:k3��D�^./,1:S04,r2�Bo36='<-04<-36:k3��F�S24,/="36:F7�:;.1,Y043;iS7)B;BD7)24,/:O04+gROiO0"E;,Y./,1:S0"247�+

Bo36='<-04<-36: 36@�04E;,kBD7)2"04<-./+$, % 04E;,JvF,/+-K�./36:;./,/:O0"2�7)0"<$36:�7)0>04E;,J./,1:S0"247�+W./\;=zB�36@�04E;,TBD7)2'04<$./+-,
EF7�=Z5J3�QO,/Kh@�24365 04E;,�24,?7�+[BD7)2"0�3��F�S24,/="36:F7�:;.1,>043k04E;,><-5H7�96<$:F7)2'R8BD7)2"0Y:;,?7)2z�S24,/='36:F7�:;./,�U

w E;,x@}36+-+$3�PZ<-:;9�BD7�96,/=H="E;3�P 04E;,xK;<-58,/:;="<-36:;+$,/='=H7)eF="3�2"B;04<-36: ='Bo,/.r0"24\;5 �
 5LU � �
� � 36@
./3O7�96\;+$7)04,/K�9636+-K BD7)2"04<-./+$,/=�<$:�04E;,T@�24,/�s\;,1:;.1R�2�7�:;96,8:;,/7)2�04EF7)0�36@WQd<$='<-eF+$,T+$<-96ES0?ic7�=�.?7�+NM

./\;+$7)04,/K eSR�04E;,L5J,104E;3sK�36\d04+$<-:;,/K{<$: ��EF7)B;04,12 � U �a3�04,h04EF7)0804E;,�QO,12"04<-.?7�+Y='.?7�+$,/=87)24,
K;<-�_,124,/:O0?it7�:;Kx04EF7)0a04E;,k7)eF="3�2"B;0"<$36:~='Bo,1.10"24\;5 @}3�2�7H="<$:;96+-,G='BFE;,124,k<$=a<-:;./+$\;K;,1K <$:~,?7�.�E

BF+$3�0
@}3�2�./365JBD7)24<-="36:[U�jZ,/./7�+$+_04EF7)0 � =",1B u^<$:H04E;,/=',�BF+$3�04=�='047�:;K;=�@}3�2�04E;,�./,/:O04,12 �S043&�^./,/:O04,12

=",1BD7)247)04<$36:xeo,r0 P
,/,/:x04E;,�0 P�3A='BFE;,124<-.?7�+cBD7)2"0"<$./+-,/=Z04EF7)0�5H70�O,>\dB~04E;,G./3O7�96\;+�7)0",/KLBD7)2"04<NM
./+-,�UW` =",1BD7)247)04<$36:h36@ �.- � <$:;K;<$./7)04,/=�04EF7)0�04E;,a0 P
3T='BFE;,r24,/=�7)2",
yz\;=z0YeD7)24,1+-RH0436\;.�E;<$:;9T36:;,
7�:;3�04E;,12/inPYE;<$+-,A7�=',1BD7)2�7)04<-36:�36@ � - ! <-:;K;<$.?7)0",/=G04EF7)0G04E;,80 P�3~='BFE;,124,1=J7)24,A3�QO,124+$7)B;BF<$:;9
7�:;K�7)24,]./3O7�96\;+�7)04,1K[U�` =",1BD7)2�7)04<-36:�9�2",?7)04,12�04EF7�:�36:;,]<$:;K;<$./7)04,/=�04EF7)0a04E;,G0 P�3�=zBFE;,124,/=

7)24,�:;,?7)2�,/7�.�Ef3�04E;,12ZeF\d0Y:;3�0�0436\;.�E;<$:;9;U
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� �d�

w E;,1=",
7)eF="3�2'B;04<$36:>.12436="= �^=',/.104<-36:�BF+$3�04=I7)24,pK;36:;,�@}3�2I9636+$K�BD7)2"04<$.1+$,/=I7)0I7)B;B;243�|d<$5H7)0",/+-R

3�B;04<-.?7�+XP�7?QO,/+-,/:;9�04E;=/U w E;,a5J36='0
3�eSQd<-36\;=�="<$58<-+�7)24<g0 RJ7�5J36:;9�04E;,/=",�='B_,/.10"247]<-=�04E;,a="587�+$+gM

:;,/="=J36@Z04E;,�Q)7)24<$7)04<$36: 36@Z04E;, �� �^K;<-2",/.104,/K 7)eF='3�2"B;04<$36:[�h04E;,f='<$:;96+$,f7)eF="3�2"B;04<-36:�Bo,/70� <-=
24,1047�<$:;,/K[i;PY<-04EA24,/='B_,/.10Y043J<g04=�P�7�QO,1+$,/:;9�04E�36@c3^././\d2"24,1:;./,�iD3�QO,12�04E;,�,/:O04<-24,>@q7�58<$+gRH36@c96,�M

3658,10'24<$,/=1U w E;,�5H7�96:;<g04\;K;,a36@t0"E;<$=�7)eF="3�2"B;0"<$36:ABo,?70�8Q)7)24<-,/=�eo,10 P�,/,1: D 7�:;K * ./365TBD7)24,/K
043k04E;,>=zBFE;,124,�u = # U

w E;,�Q)7)24<$7)04<$36:T36@o04E;, �� �^K;<-2",/.104,/KA='B_,/.10"247�<$=
9�24,/7)04,12?is7�=
36:;,a58<$96EO0W,r|dB_,/.10�@�24365�04E;,

B;24,1Qs<$36\;=tvF,/+$K�.1365JBD7)24<$='36:;=/U w E;,�="<-:;96+$,��^='BFE;,r24,�Bo,/70��7)B;B_,?7)24=t043Ye_,W24,1047�<$:;,/K[i67�+g04E;36\;96E
<-0
583�QO,1=
="+$<-96ES0"+-R � 7)eo36\d0 ����� `a:;96=z0"243658= � 7�:;KA<-04=
587�96:;<-04\;K;,�Q�7)24<-,/=
eo,r0 P
,/,/: # 7�:;K * U
w E;,�5836='0�<$:O04,12",/='04<-:;9H@},?7)04\d24,�iXE;3�P
,1QO,12?iX<$=Y0"E;,�7)B;Bo,/7)2�7�:;./,�36@b:;,rP�7)eF="3�2'B;04<$36:fB_,?70�d=1U
w E;,/=",8Bo,/70�d=�36:;+gR 3^././\d2]@}3�2�./3O7�96\;+�7)04,1K�='BFE;,124,/=�0"EF7)0]7)24,J:;,/7)24+-RO�SPZE;36+-,8='BFE;,124,1=/U 
 :
36\d2n,r|;7�5JBF+$,/=1i)04E;<$=�<-=�="E;3�PZ:k@}3�2n=",1BD7)2�7)0"<$36:;=n36@ � U ! 7�:;K � U � %�� � ����
;@}3�2n:;,/7)24+-RO�SPZE;36+-,�i�eF\d0
./3O7�96\;+$7)04,/KJ=zBFE;,124,/= � � U !	� iS7�:;K8@}3�2�PYE;36+$,�eF\d0�0"36\;.�E;<-:;9�='BFE;,12",/= � � U �	� U 
 :8,?7�.�E8.?7�=",Y04E;,
7)eF="3�2"B;0"<$36:fB_,?70�f<-= * 043 � � 0"<$58,/=Y7�=Z=z0"2436:;9H7�=�04E;,�="<-:;96+$,��^='BFE;,r24,�Bo,/70�oiX7�:;Kfeo3�04EL7)24,
7�+$='3k='E;<$@�04,/Kh043]+$36:;96,12�P�7�QO,/+-,/:;9�04E;=/U w E;,aB_36="<-04<-36:;=�7�:;K�=z0"24,/:;9�04E;=�36@[04E;,/=",>7)eF="3�2"B;0"<$36:

Bo,/70�d=n7)24,�E;<-96E;+-RGK;,1B_,/:;K;,/:O0�36:k96,/3658,r0"2"ROUc`a+-="3a36@D:;3�04,�i6@}3�2�04E;,cyz\;='0z�S0"36\;.�E;<-:;9>=zBFE;,124,/=
��=",rB � � U �	� id<-=�7G583�24,�./365TBF+$<$./7)04,/KA7)eF="3�2"B;0"<$36:A='Bo,1.10"24\;5 <$:H04E;,�2",/96<$36:A36@ 04E;,a="<$:;96+-,��

='BFE;,12",�Bo,?70�_�b04E;,124,a7)B;B_,?7)2
043>eo,Z0 P�3G3�QO,124+$7)B;BF<$:;9G7)eF="3�2'B;04<$36:8B_,?70�d=/i^,?7�.�Eh7)0�7�+-36:;96,12
P�7?QO,/+$,1:;9�04Ef04EF7�:h04E;,�="<-:;96+$,��^=zBFE;,124,>B_,?70�oU

w E;,�<-5JBF+$<-.?7)04<-36:;=c36@;04E;,/=",�=zBo,/.10'2�7�@}3�2c04E;,�./36+$3�2"=�36@D.136+$+$36<-KF7�+^9636+-K�PZ<-+$+Seo,�K;<$='./\;="=",/K

<$:�=",/.10"<$36: D U # U D U

&^���s��6 � ���$% 81!�/% � ! �$!- � � 7/( �"�08 �
w E;,�Bo36+$7)24<:�?7)eF<-+$<g0 R{0",/:;="3�2L,1+$,/58,1:S04=f7)24, @}\;:;.r04<$36:;=L36@�./365JBF+$,�| �/i�7�:;K 7)2",�eo,1='0

K;<$=zBF+�7?RO,/K�7�=G="\d24@q7�./,/=]<-:�04Ed24,/,��^K;<-58,/:;="<-36:F7�+�='BD7�.1,�U w E;,H@}36+-+$3�PZ<-:;9f0 P�3xvF96\d24,/= � vF96=1U
D U ��D 7�:;K D U �0#$� ="E;3�P 7h:^\;5J,124<$./7�+$+-RO�^96,/:;,12�7)0",/K�='\d24@q7�./, � \;="<$:;9h04E;,T5J,104E;3sK�7�:;K�./3^K;,
7�=�K;,/=".124<geo,/Kf<$:h=",/./=/U � U � � � U #$� i;7�:;Kh04E;,�24,/="\;+g04=Y36@I7)B;BF+-Rs<$:;9]04E;,�583sK;,/+[@�2"365 =",/.�U D U D U D
\;="<-:;9J04E;,�04Ed24,/,>5H7&yz3�2�2",/="36:F7�:;./,/=1U



� �	�

` ./365TBD7)24<$="36:J36@XvF96\d24,/= D U ��D 7�:;K D U �0# ='E;3�PY=�04EF7)0p04E;,Yv;05� D U �"�"� i^7�=W@q7)2
7�=W<-0W963s,/=1i
K;3s,1=Y7�:h,r|d./,/+$+-,/:O0�yz3�e U w E;,�,r2"243�2�<$:A24,/96<-36:;=�:;3�0�:;,?7)2 �)� " � � $ �)( � <$=�36:H04E;,�3�24K;,12�36@
� � U w E;<-=I='E;3�PY=t0"EF7)0I<-:>04E;36=',p24,196<$36:;=[04E;,p="<$5JBF+-,�i�<$:O04\;<-04<gQO,�i�7�:;K>BFEORd="<-.?7�+$+gR�58,?7�:;<-:;96@}\;+

583^K;,/+cB;24,/=',/:S0",/K�,?7)24+-<$,12�<-=aQ�7�+-<$K[U 
 :~04E;,G24,/96<-36:�:;,?7)2 �)� " � � $ � ( � i[E;3�P
,1QO,12?i 04E;,Gv;0
K;3s,1=J:;3�0H7�9�2",/,�P�,1+$+�PZ<g04E 04E;,�:^\;5J,124<$./7�+$+-RO�^96,/:;,12�7)0",/K KF7)0�7dU w E;,L587)yz3�2]24,/7�="36:{@}3�2

04E;<-=T<-=k04EF7)0k04E;,h583sK;,1+�.�E;36=',/:{\;=",/K 36:;+gR�04E;,�0"Ed24,/,h+�7)2496,/=z0T24,1="36:F7�:;./,/=/U ' E;,1: 04E;,

3�04E;,12/inP
,?70�O,12?i�24,/='36:F7�:;./,/=k7)24,A7�K;K;,/K�043x04E;,H583^K;,/+ ic0"E;,8v;0?in36@�.136\d24=",�ip<$5JB;2"3�QO,/=�<$:
04EF7)0�24,/96<-36:[U

&^���s� & � 7	�"�)(D%�( �97	�
`a=LK;<$='./\;="=",/K <-: =",/.104<-36: D U D i�04E;,�24,/="36:F7�:;./,1=/i�7�:;K 7�="="3^./<�7)0",/K ='0"2",/:;9�04E;=/i�@}3�2~7

BD7)2"04<-./+$,>./365JBF+-,104,/+gR�K;,r04,12458<-:;,�04E;,�e_,/EF7?Qd<$3�2Z36@�<-04=�Bo36+$7)24<:�?7)eF<-+$<g0 RH0",/:;="3�2a,/+-,/58,/:O04=/i_7�=
7 @}\;:;.r04<$36:�36@�24,/+$7)04<-QO,xBo,r2458<-0'04<-Qs<-0 ROU Ma,1:;./,�i�04E;,�24,/="36:F7�:;./,1=�P�,12", <$:OQO,/='0"<$9O7)04,/K�@}3�2

04E;,8.13O7�96\;+�7)04,/K ='BFE;,124,8@q7�5J<$+-R�36@
='EF7)Bo,/=/U ��<-96\d24,/= D U �"3 7�:;K D U ��* ="E;3�P�04E;,keo,/EF7?Qd<-3�2

36@�04E;,x5H7&yz3�2824,/='36:F7�:;./,/=/��5H7&yz3�2A7�=HK;,r04,12458<-:;,/K e^R 0"E;,/<-2h='0"2",/:;9�04E[U w E;,x='0'24,/:;9�04E

P�7�=]58,?7�='\d24,/K�\;='<$:;9~04E;,f7)eF='3�2"B;04<$36:�.12436='= �^=",/.10"<$36:�36@�04E;,HBD7)2"04<-./+$,HPY<-04E 7~K;<$,/+-,/.10"24<-.

./36:;='047�:S0�,1�s\F7�+F043>04EF7)0�36@_04E;,Z2",/="36:F7�:O0
Q�7�+-\;,YPY<-04E � U � 7�K;K;,/K80"3�<-04=p<$587�96<$:F7)2"RGBD7)2"0W043

96<-QO,>="3658,>+$36="=/U w E;,G583�QO,/58,/:O0Z36@b0"E;,/=",�24,1="36:F7�:;./,/=�<$:�04E;, � �SBF+�7�:;,G./7�:Leo,�=",1,/:~7�=a7

Bo36='="<-eF+-,�./7�\;=",�@}3�2�04E;,aQ�7)24<$7)eF<$+-<-0 RJ<-:h0"E;,a./36+$3�2�36@I7G="\;='Bo,1:;="<$36:�36@t='\;.�EhBD7)2"04<-./+$,/=
PYE;,/:

3�eF=",12'QO,/KA<$:HPZE;<g04,�+-<$96EO0?��K;<-�_,124,/:O0�BD7)2"04<-./+$,�='EF7)Bo,/= ��K;,19�24,/,/=�36@ ./3O7�96\;+$7)04<$36: � PZ<-+$+D.?7�\;=",
04E;,>="\;='Bo,1:;="<$36:L043T7)B;Bo,/7)2Z043TEF7�QO,�K;<-�_,124,/:O0a./36+-3�24=�0"EF7�:f3�04E;,12Z="EF7)Bo,1=YP�36\;+-K[U

w E;,1=",�vF96\d2",/=WB;24,1=",/:O0W04E;,�5H7�96:;<g04\;K;,�7�:;KTB_36="<-04<-36:T@}3�2n04E;,�24,/='36:F7�:;./,/=�3�eF=',12"QO,/KT<$:

04E;<-=W@q7�58<-+-RG36@X96,/3658,10'24<$,/=n<-:87�QO,r2"Rk./365JBF+$,r04,�P�7�ROU w E;,�Bo36="<g04<$36:;=W7)24,�./+$,?7)2"+-R]="E;3�PZ:J<$:

vF9;U D U �"3 @}3�2�e_3�04E �� �h7�:;K �� �^<$:;./<-K;,/:;./,�U w E;,�2",/+�7)04<gQO,�5H7�96:;<g04\;K;,/=�36@b0"E;,/=",�24,1="36:F7�:;./,/=
7)24,�K;<$='BF+$7�RO,1KL<$:fvF9;U D U ��* U


 :�04E;,/=',TvF96\d24,/=>36:;,T./7�: ,?7�="<-+-R~=",1,T04E;,k583�QO,/58,/:O0�36@W04E;,k24,/="36:F7�:;.1,/=�7?P�7?R�@�2"365

04EF7)0T36@Y04E;,h='BFE;,12",�� ( �"� i
7�:;K�04E;,/<g2J,1QO,1:S04\F7�+�24,10"\d24:�@}3�2k04E;,f./7�=",�36@�0 P�3 =",rBD7)2�7)04,/K
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� ��#

='BFE;,12",/=/U ��,r0 P
,/,/: 04E;,1=",�0 P�3 ,r|d0'24,/58,/=H04E;,~eo,1EF7�Qs<$3�2h<$=h�s\;<g04,~K;<-�o,r24,/:O0L@}3�2h04E;, �� �
7�:;K �� �^K;<-24,1.104,/K�.?7�=",/=1�Y04E;, �� �^K;<-24,/.r04,/K~24,/="36:F7�:;./,]24,/587�<$:;=ZQO,12'Rx./+$36=',]0"3 � � � ( � 7�:;K
583�QO,/=Z.1+$36=",12Z043 � � � � K;\d24<$:;9H<g04=�K;,1Qs<�7)04<-36:�PYE;<$+$,>04E;, �� �^K;<g24,/.104,1Kx.?7�=",�='BD7?PY:;=a5H7�:SR
24,/='36:F7�:;./,/=p7�+$+S<$:;.12",?7�="<$:;9�247)BF<$K;+-R�7�=c04E;,
=',1BD7)2�7)04<-36:]7)B;B;243O7�.�E;,/=n\;:;<-0 RE� 0"36\;.�E;<-:;9�PZE;36+-,
='BFE;,12",/= � U w E;,H5H7&yz3�2 �� �^K;<-24,/.r04,/K�24,/="36:F7�:;.1,H<$=G7�+-="3x5]\;.�E�+$7)2496,12G<-:�5H7�96:;<-0"\;K;,J04EF7�:
04E;, �� �^K;<g24,/.104,1Kf24,/="36:F7�:;.1,�U

�a3�04,G04EF7)0>7AB;2",1Qd<-36\;=�BD7)B_,12Q� ' ,/<-+�� ���"!"*	��� 9O7?QO,k7ABF+-3�0>='<$58<-+�7)2�043AvF9;U D U �"3 E;,12",�i
eF\d0�04EF7)0�04E;,�+$<-:;,/=
P�,12",�Kd247�PY:�<-:h0"E;,�PY2436:;9kK;<-2",/.104<-36:hK;\;,�043G<-:;="\ 
8./<-,/:O0ZKF7)0�7dU w EF7)0

EF7�=Ye_,/,/:L.13�2"24,/.10",/KLE;,124,)U

`a:f<-:S04\;<g04<-QO,�58,r04E;3sKh@}3�2�\;:;K;,124='0�7�:;K;<-:;9A7)eF="3�2"B;04<-36:�=zBo,/.10'2�7J<$=�043k\;=",�04E;,>:S\;58,12zM

<$./7�+$+-RO�^96,/:;,12�7)0",/KH3�2�583^K;,/+$,/KHB_36+�7)24<1�?7)eF<$+-<-0 R]04,/:;="3�2�,/+-,/58,/:O04=�7�:;KA58,12",/+-RJ="\dBo,12"<$5JB_36=",
04E;,HBF+$3�0]36@�04E;,H24,1+�7)04<gQO,8Bo,1245J<-0"04<gQd<g0 R�36:�<-0?U w E;<$=]96<gQO,/=]7x+$<$:;,A36:�04E;,HP�7?QsR�='\d24@q7�./,

PYE;<$.�Ex.?7�:xeo,�Qs<$="\F7�+-<:�/,1Kx7�=a7TBD7)2"0"<$./\;+$7)2�P�7?QsR�="+$<-./,>04Ed2"36\;96E~0"E;<$=Z='\d24@q7�./,�043H96<gQO,>24<-=",
043�7�:H7)eF="3�2"B;04<-36:8='B_,/.10"24\;5fU w E;<-=�./36:;./,rB;0�<$=W<$+$+-\;='0"2�7)0",/KJ<-:JvF96=/U D U �"� 7�:;K D U ��! U ��<-96\d24,
D U �"� ="E;3�PZ=�04E;,�+$<-:;,�36:h04E;,�="\d24@q7�./,>36@t04E;,�Bo36+$7)24<:�/7)eF<$+$<g0 R804,/:;="3�2/iFPYE;<$+-,avF9;U D U ��! ="E;3�PY=
04E;,>,/�s\;<gQ�7�+-,/:S0Z7)eF="3�2"B;0"<$36:f.r2436="= �^=",1.104<$36:[iFPYE;<$.�EL<$:h04E;<$=Y.?7�=",�<$=�04E;, 
 5LU �

� �
U

�I3^3��d<-:;9�7)0]vF9;U D U �"� in:;3�04,h0"EF7)0G04E;,hQ)7�+$\;,A36@�04E;,HeF\;+1��24,1+�7)04<gQO,AB_,12458<g0"04<gQd<-0 R�@}3�2
9636+$Kh7)0�7)e_36\d0 #������ `a:;96='0"243658=�<-=�7)eo36\d0 ( � : � * i;7�:;K�='3]0"E;,�=zBo,/.10'24\;5 eo,/96<-:;=�<$:A04E;,

\dB;Bo,r2�24<-96ES0>./3�24:;,12/U 
 : .1365JBD7)24<$:;9A04E;,/=',T0 P�3�vF96\d2",/= �O,/,rB�<$:�58<$:;K�04EF7)0�04E;,J='\d24@q7�./,
<$=>BF+$3�0"04,1K PZ<g04E�7L+-369O7)24<-04E;5J<$.GQO,12"04<-.?7�+p=".?7�+$,)icPZE;<-+$,J0"E;,H7)eF="3�2"B;04<-36:�='Bo,1.10"24\;5 \;=",/=]7

+$<-:;,?7)2nQO,12"04<-.?7�+d="./7�+$,�Un��,/='BF<g04,�0"E;<$=/i6P�,�.?7�:T='04<$+-+d3�eF=",12'QO,�04E;,�0 P�3�B;243658<$:;,1:S0W7)eF="3�2"B;0"<$36:

Bo,/70�d=Z36@IvF9;U D U ��! <$:�vF9;U D U �"� U w E;<-=Z<-=�7�:L<-:S04\;<g04<-QO,1+-RABF+$,?7�='<$:;9JP�7?R�36@b04E;<$: �s<$:;987)e_36\d0
7)eF="3�2"B;0"<$36:f=zBo,/.10'2�7J@}3�2ZBD7)2'04<$./\;+$7)2Z587)04,124<$7�+$=�7�:;KfBD7)2"0"<$./+-,>="EF7)B_,/=/U

w E;,�583^K;,/+_36@[04E;,�B_36+�7)24<1�?7)eF<$+-<-0 Rk04,/:;="3�2�,/+-,/58,/:O04=�.?7�:Aeo,a\;=",1Kh043]96,/:;,r2�7)04,�7�v;0�043
04E;,�7)eF="3�2"B;04<-36:f.12436='= �^=",/.10"<$36:~7�=Y7T@}\;:;.104<-36:x36@b96,/3658,r0"2"RA7�=�P�,/+$+t7�=�P�7�QO,1+$,/:;9�04E[U w E;<-=

=".�E;,/58,�P�7�=�\;=",/K�043]96,/:;,12�7)04,�vF96\d24, D U ��� isPYE;<$.�E�<$=�<$:h@q7�.10Z7k963^3sKHv;0�043k0"E;,�7?Q�7�<-+�7)eF+-,
:S\;58,124<-.?7�+ KF7)0�7dU

w E;<-=>vF96\d24,T="E;3�PZ=�0"E;,87)eF="3�2"B;0"<$36: =zBo,/.10'24\;5 @}3�2>04E;, �� �^K;<g24,/.10",/K�<$:;.1<$K;,/:O0G,/+-,/.10"24<-.
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w E;,]5H7)2��d=a<$:;K;<-.?7)04,�04E;,k5H7&yz3�2�24,1="36:F7�:;./,k@}3�2�78BD7)2"0"<$./\;+$7)2>=',1BD7)2�7)04<-36:[U>��<-�_,124,/:O0

+$<-:;,/=�<$:;K;<$./7)04,�./36:O04<-:^\;<g0 Rh36@�7]BD7)2"04<-./\;+�7)2�24,/="36:F7�:;.1,�7�=Y0"E;,>="EF7)B_,�.�EF7�:;96,/=/U
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vF,/+-K�@}3�2b.13O7�96\;+�7)04,/K�9636+$K>='BFE;,124,1=b7�=I7Y@}\;:;.104<-36:�36@s=',1BD7)2�7)04<-36:[U w E;<$=tKF7)0�7Y<-=c7�963s3^K>v;0 043

04E;,�.1365JBF\d04,12z�^96,1:;,12�7)04,/KA:S\;5Geo,124= % P�,�\;=",�7�v;0
0"3G96,/:;,12�7)04,�0"E;<$=�BF+-3�0
<$:H3�2"K;,12�043G=47?QO,
04<-58,�U w E;,>@},?7)04\d24,/=Z<$:f04E;<-=YvF96\d24,�7)24,>0"E;,�=47�58,�7�=�0"E;36=",�:;3�04,/Kf@}3�2ZvF96\d24,/= D U �<# i D U ��* i
D U ��! i D U ��� iS7�:;K D U �"� �t04E;,Y7)eF="3�2"B;04<-36:T='B_,/.10"247>@}3�2p04E;, �� �^K;<-24,/.r04,/K8<-:;./<$K;,/:O0W,/+$,/.r0"24<$.�vF,/+-K[U

 :�04E;<$=>vF96\d24,8E;3�P�,1QO,12?ib0"E;,8./36:O04<$:S\;36\;=GQ�7)24<$7)04<$36:�<$:�04E;,87)eF="3�2"B;04<-36:�Bo,?70�_u =�B_36="<-04<-36:
7�:;K]5H7�96:;<-0"\;K;,
96<-QO,/=b7Zeo,10"0",12�BF<$.10"\d24,�36@;04E;,/<-2cQ�7)24<$7)eF<$+-<-0 ROUc`a=c0"E;,�=",1BD7)2�7)04<-36:]<$:;.124,/7�=",/=

043�P�7)24K � ��@�24365 �	� id7�:;K8E;,1:;./,a@�24365�7�="<$:;96+-,�='BFE;,12",�is04Ed2436\;96ET0 P
3�./3O7�96\;+�7)0",/K8='BFE;,12",/=/i

7�:;KH36:H043�0 P�3Yyz\;='0 �S0436\;.�E;<$:;9]='BFE;,124,1=/idP�,a=",/,�0"EF7)0�04E;,a="<-:;96+$,��^=zBFE;,124,�7)eF="3�2"B;0"<$36:8Bo,/70�
� ='BD7?PZ:;= �>3�04E;,r2bBo,?70�s=n7�=b04E;,�96,/3658,r0"2"R�eo,/./365J,/=�583�24,
.1\;='BdM +-<1�O,�U w E;,
v;24='0?iS7�:;KGeSRG@q7)2
04E;,�='0"2436:;96,1='0?iO,r|d0'2�7�B_,?70�Geo,196<$:;=�043�@}3�245 7)0p7�=",rBD7)2�7)04<$36:T36@ � - # 3�2p="3;U w E;<$=�B_,?70�G04E;,/:
583�QO,/=n043>B;24369�2",/="="<gQO,/+-Rk+�7)2"96,12WP�7�QO,/+-,/:;9�04E;=/is7�:;K8<$:;.r24,?7�=",/=W<$:8587�96:;<-04\;K;,�="EF7)2"BF+gR87�@�0",12

7G=",1BD7)2�7)0"<$36:h36@I7)e_36\d0 � - � U�`a:;3�04E;,12/i;="5H7�+$+-,12?iSBo,?70�8e_,/96<$:;=�043]@}3�245 7)0�7G=",rBD7)2�7)04<$36:h36@

� - ! 3�2�="3;it7�:;K�<$=�7�+$="3h='BD7?PZ:;,1K�eSRx04E;,kB_,124="<-='04,/:O0>="<$:;96+-,��^='BFE;,124,T7)eF="3�2"B;0"<$36:~Bo,?70�_U 
 0
583�QO,/=a043�P�7)24K�+$36:;96,12�P�7?QO,/+$,/:;9�0"E;=�7�:;K�<$:;.124,/7�=",/=�="+$<-96ES04+gR~<$:�5H7�96:;<-0"\;K;,]eSR~04E;,G04<$5J,

04E;,�0 P
3J='BFE;,12",/=a7)24,
yz\;='0Z0"36\;.�E;<-:;9;U

&^���s��� � ��� �D%�8/! �"�)( ;�!$ �> 	�� � 7981! �Q7/(^ 

��365TBD7)24<$="36:�36@�04E;,]24,/='\;+-04=�B;24,/=",/:O04,/K�B;2",1Qd<-36\;="+-R�@}3�2�.13O7�96\;+�7)04,/K�9636+$K�='BFE;,124,1=�043
,r|sBo,124<-58,/:O0�7�+YP
3�2�� <-=8,/="=",1:S04<$7�+a@}3�2H./36:dvFK;,/:;.1,�<-: 0"E;,/=",x24,/="\;+g04=/U ' E;<$+-,L04E;,124,~EF7?QO,

eo,1,/:�5H7�:OR�='04\;K;<$,1=�36:�9636+-K ./36+-+$36<$K;=>7�:;K 04E;,1<-2>='Bo,/.r0"2�7f@}3�2�K;<-�o,r24<$:;9L+-,1QO,/+-=>36@
.13O7�96\sM

+�7)0"<$36:[i_043AKF7)04,�0"E;,124,]EF7�QO,Ge_,/,/:�:;3�,r|sBo,12"<$58,/:O0�7�+t24,/="\;+g04=aB;24,/=",/:O04,/K�<$:~04E;,G+$<g04,12�7)0"\d24,

04EF7)0�.�EF7)247�.104,124<1�/,J04E;,J./3O7�96\;+�7)04<-36:�<$:�04E;,8./36+-+$36<$K�="\ 
8.1<$,/:O04+-R�043x7�./.1\d2�7)04,/+gR ./365TBD7)24,
PY<-04E�04E;,J./3O7�96\;+�7)04,1KsM ='BFE;,12",/=]583sK;,/+n04EF7)0G<-=�B;24,/=',/:S0",/K E;,r24,�U ' ,TB;24,/=",/:O0kE;,124,H="365J,
0 RsBF<-.?7�+c,r|sBo,12"<$58,/:O0�7�+ 24,/="\;+g04=a@�24365 w \d2��O,1Qd<g04.�E[iP�&,)-0/1� � ���	30#$� U ��<-96\d24, D U D�� ='E;3�PY=a04E;,
7)eF="3�2"B;0"<$36:�='Bo,1.10"2�7x36@�0 P�3xK;<-�_,124,/:O0k9636+$K�./36+-+$36<$K;=1�k36:;,80"EF7)0G<$=�QO,12'R�:;,?7)24+gR�\;:;<-@}3�245

="<1�/,H='BFE;,124,1=/ipPYE;<$+-,J04E;,H3�04E;,r2]EF7�=�eo,/,/:�<-:;K;\;./,/K 0"3x./3O7�96\;+�7)04,T043~7LK;,/9�24,/,H04EF7)0�P�7�=
:;3�0k58,?7�="\d2",/K[ipeF\d0]P�7�=k7�="='\;58,/K�043xeo,A24,/+�7)0"<-QO,/+gR�="5H7�+-+ U w EF7)0T<-=/in36:;,A./\d2"QO,h<$=]@}3�2
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!-( �1! ��7?(^ �% � �"�08��F '!��)( � � 7	�1 �8 B�� % ��= B;( �1 "!$�)(~��=��	7����Q7? �8 ��� =q�08 �O��� �_�
�a3�04,�04EF7)0 04E;,nE;<$96EsM @�24,/�s\;,1:;.1R�=z0"24\;.104\d2",W=",1,/:�<$:�04E;,n+�7)2"96,/='0 24,/="36:F7�:;.1,�<$=t7�:>7)2"04<-@q7�.10

36@�04E;,]=47�5JBF+-<$:;98B;243^./,/="=�\;=",/K�043A96,/:;,12�7)0",�04E;<$=aBF+$3�0/U w E;,GQ)7)24<�7)04<-36:x<$=�24,/7�+$+-Rf="583^3�04E
7�:;KL./36:O04<-:^\;36\;=/U



�6� �

9636+$K�='BFE;,124,1=/iDPYE;<$+-,�0"E;,�3�04E;,12Y<$=�@}3�2Z7T./365GeF<$:F7)0"<$36:h36@c5836='0"+-RA9636+$Kh='BFE;,12",/=a7�:;KL="365J,

./3O7�96\;+$7)04,/K�9636+$K�='BFE;,124,/=1U�`CK;<-2",/.10T:^\;58,r24<$.?7�+�.1365JBD7)24<$='36:�PY<-04E�36\d2k.?7�+$.1\;+�7)04<-36:;=k<-=

:;3�0�B_36="="<geF+$,Te_,/.?7�\;=",H587�:SR�.124<g04<$./7�+nBD7)247�58,104,12"=�7)24,J\;: �d:;3�PZ:[ib<�U ,�UT04E;,TB_,12458<g0"04<-Qs<-0 R
36@W0"E;,T="\;=zBo,/:;K;<-:;9x+$<$�^\;<$K[i[04E;,k:^\;5Ge_,12�@�2�7�.r04<$36:;=�36@�='BFE;,r24,/=G7�:;K�.13O7�96\;+�7)04,/K�='BFE;,12",/=/i

7�:;K�0"E;,]0 R^BF<$.?7�+�96,/365J,10"24<-,/=a@}3�2�.13O7�96\;+�7)04,/K�='BFE;,12",/=/iIeF\d0><$:�='BF<g04,k0"E;<$=/it7A./365JBD7)24<-="36:

36@�04E;,T96,/:;,12�7�+n0"24,1:;K;=�<$: 0"E;,8KF7)0�7�./7�: eo,8587�K;,�U 
 : BD7)2"0"<$./\;+$7)2?iI04E;,T:;36:sM ./3O7�96\;+$7)04,/K

9636+$K�='BFE;,124,1=�="E;3�P 0"E;,>=47�5J,>96,/:;,r2�7�+[eo,/EF7?Qd<-3�2?�

� U)�s5H7�+$+NM P�7?QO,/+-,/:;9�04EL7)eF='3�2"B;04<$36:�5]\;.�EfE;<$96E;,12�04EF7�:f04EF7)0Z7)0�E;<$96EfP�7�QO,/+-,/:;9�04E;=/U

� U��c7)2"96,�i;:F7)2"243�P Bo,/70�A="+$<-96E;+-RA7)e_3�QO, 3���� :;5LisPY<-04EA2436\;96E;+gR80 PZ<-./,a04E;,�7)eF='3�2"B;04<$36:h36@
04E;,�+-3�P�M P�7�QO,/+-,/:;9�04Ef7)eF="3�2"B;04<-36:[U
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� B�8 � 7?#s!- ���> � ,W-�/1�� ,W-�/1��&,W-0/1� �z� �#"�� $��

�qMnMWMnMX�^BFE;,124,1=a36:;+-R % �{� �^BFE;,124,/=�7�:;Kf`a969�24,/9O7)0",/K �^BFE;,12",/=/U �



�6�6�

w E;,Z58<g|d,/K8:;36:sM .13O7�96\;+�7)04,/K �).13O7�96\;+�7)04,/KH=zBFE;,124,/=�7)24,�7�+$="3�QO,r2"RJ='<$58<-+�7)2W3�QO,1247�+$+ iSeF\d0

5H7�:OR�K;,10�7�<$+-=�7)24,W�s\;<-0",�K;<-�_,124,/:O0?U���<-2"='0?i�7YK;<-24,/.r0�./365JBD7)24<-="36:�PY<-04E>vF96\d24,/= D U � 3 04Ed2436\;96E
D U ��! <$=�<$:F7)B;B;2"3�B;24<�7)04,Yeo,/.?7�\;=',�0"E;36=",�vF96\d24,/=�7)24,Z@}3�2�04E;,�7)eF="3�2"B;04<-36:HK;\;,�043G./3O7�96\;+$7)04,/K
='BFE;,12",/= �)(�� ��� PZE;<-+$,G04E;, w \d2��O,1Qs<-04.�E�58,?7�="\d2",/58,/:O04=�7)24,]36:�7A58<g|s04\d24,�36@W='BFE;,124,1=�7�:;K
./3O7�96\;+$7)04,/K�='BFE;,124,/=1UH�a,�|d0?in04E;,Ae;243O7�K�7)eF='3�2"B;04<$36:�Bo,?70��.1,/:S0",124,/K{7)0 ����� :;5 <$:�04E;,

58,?7�='\d24,/58,/:O04=aK;3^,/=�:;3�0�+$3s3��f+$<��O,�04E;,G:F7)2"243�Pm7)eF="3�2"B;0"<$36:xeD7�:;K;=><-:~36\d2>./7�+$./\;+$7)04<$36:;=/U

w E;<$=�<$=�5836='0�B;243�eD7)eF+gR~K;\;,k043AQ)7)24<�7)04<-36:;=�<$:�0"E;,T./3O7�96\;+$7)04<$36:~96,/365J,10"24<-,/=/iP��,/='B_,/./<$7�+$+-R
="<-:;./,804E;,H./3O7�96\;+$7)04<$36:�<-=G:;3�0G+$<-58<-04,1K 043~=",104=G36@�0 P�3x58,r2496,/K�='BFE;,124,1= � 96<-Qd<-:;9x7LPZ<-K;,
='B;24,/7�K 36@G5H7�:SR :F7)2"2"3�P 7)eF="3�2"B;0"<$36: eD7�:;K;=/U ��,/='BF<g04, 04E;<-=/i�<-0L<-=f3�eSQd<-36\;=f@�24365 04E;,

58,?7�='\d24,/58,/:O04=b04EF7)0b./3O7�96\;+�7)04<-36:�.?7�\;=",1=W7a:;,1P 7)eF="3�2"B;04<-36:GeD7�:;KT7)0bE;<$96E;,12�P�7?QO,/+-,/:;9�04E;=

� e_,10 P�,/,/: *	3�� :;5 7�:;K !���� :;5 � yz\;='0�7�=YB;24,1K;<$.104,1Kfe^Rh04E;,�.?7�+$.1\;+�7)04<-36:;=Y96<gQO,/:fE;,12",�U
Ma,/:;./,�i�7)0x+$,?7�=z0x�s\F7�+-<-0�7)04<gQO,/+-ROi�0"E;,�.?7�+$./\;+$7)04<$36:;=LB;2",/=",/:O04,/K E;,124,�@}3�2~./3O7�96\;+$7)04,/K

='BFE;,12",/=a7)24,�./36:;="<-='04,/:O0�PY<-04Eh04E;,>5J,?7�="\d24,/KfKF7)0�7dU

&^� " � 7 � B��$ ��W=q�08 � ! � 798<7/(^ � �6%���B���%� "!��)( � 7����Q7? �81! 7	�

w E;,�7)eF='3�2"B;04<$36:]='B_,/.10"247aB;2",/=",/:O04,/Kk<$:]=",/.)U D U # � vF96=/U D U ��D M D U �"�"� EF7?QO,�7�:G<$:O0"24<-96\;<$:;9
7�='B_,/.10Y7)eo36\d0�04E;,15L�b04E;,�7)eF="3�2"B;04<-36:HBo,?70�80"EF7)0�36:;,�=',/,/=�@}3�2�7G="<$:;96+-,�=zBFE;,124,�<$=�,1Qs<$K;,/:O0
<$:�,?7�.�Ex36@I04E;,>='Bo,1.10"2�7J@}3�2Y04E;,�.13O7�96\;+�7)04,/K�='BFE;,124,1=�.?7�=",/=1U w E;<-=Y+-,?7�K;=Y0"3T04E;,><$K;,?7]04EF7)0

04E;,12",�7)2",�7�=zBo,/.10"=T7)e_36\d0G04E;,h7)eF="3�2"B;04<-36:�04EF7)0k7)24,AK;,1Bo,1:;K;,/:S0J36:�+$3s./7�+
="EF7)Bo,H2�7)0"E;,12

04EF7�:G96+-3�eD7�+ i&e_,/.?7�\;=",�04E;,W0 P
3a./3O7�96\;+�7)04,1KG='BFE;,124,/=bP
,124,�5H7�K;,W36@dBF<$,/./,1=�36@;='BFE;,124,/=1U w E;,

<$K;,/78<$=Z04EF7)0Z04E;,]7)eF="3�2"B;04<-36:x./36\;+$Kxe_,�K;,/./365JB_36=",/K~<$:O0438BF<-,/./,/=�PY<-04Ex='3658,G7)eF="3�2"B;0"<$36:

K;\;,�043J0"E;,G='BFE;,124<-.?7�+b.�EF7)2�7�.104,r2a36@n,?7�.�E~BD7)2'04<$./+-,�7�:;K~="3658,>K;\;,�043804E;,�.1+$,/@�0�B;2"3sK;\;./,/K

eo,r0 P
,/,/:L04E;,/5 eSR�0"E;,>./3O7�96\;+$7)04<$36:hB;243s.1,/="=/U

w E;,�B;243�eF+-,/5�<-=W,�|dBF+$3�2",/KJ<-:J="3658,rPZEF7)0p583�24,�96,/:;,r2�7�+$<g0 RG0"EF7�:J='0�7)0",/KH7)eo3�QO,�<$:k04EF7)0

PYE;<$.�Ex@}36+$+-3�PY=/UX�a3�04,�04EF7)0�7J="<$5J<$+�7)2�='0"\;KdR�P�7�=Y.?7)2"24<-,/Kx36\d0a7)0�04E;<-=Z+�7)efe^R �W�1,12"PY<$:;=��s<
� ���"!�#$� i[PYE;,124,]04E;,J<-:S0",124,/='0>@}3s.1\;="=",/K�36:�="\d24@q7�./,JeF\;5TBF=�7�:;K�BF<-04=4� eo3�0"E�243�0�7)0"<$36:F7�+$+gR^M
='Rs5858,10"2"<$. � <-:f.1Rs+$<$:;K;,r24=/U



�6� �

&^� "S�$� � % ��7 � �^ �B �d! 7	�
��36:O04<-:^\;<-:;9J04E;,�./3O7�96\;+�7)04<-36:h0"E;,/58,�i;04E;<-=Y=",1.104<$36:f./+$36=",1+-RA<$:OQO,/='0"<$9O7)04,/=Y7kBD7)2'04<$./\;+$7)2

./+-,/@�0
7�:;KkBF+�7�./,1=W<g0W<-:T.13O7�96\;+�7)04,/KT='BFE;,124,1=�36@_K;<g�o,12"<$:;9�3�QO,1247�+$+;="EF7)B_,�is7�=nP�,/+-+F7�=�7�+g04,124<-:;9

04E;,>./+$,/@�0Z="EF7)Bo,>="+$<-96ES0"+-ROU�
z:�04E;<$=�P�7?Rf="365J,�<-K;,?787�=�043T04E;,><$5JB_3�2"0�7�:;./,�36@b96+-3�eD7�+ �)+-3s.?7�+

="EF7)B_,k,r�o,/.10"=>36:~04E;,]=".?7)0"0",124<$:;9h.?7�:~eo,]K;<$='./,124:;,/K[U w E;,GQ)7)24<�7)04<-36:;=a5H7�K;,G<$:~04E;,]./+-,/@�0

="EF7)B_,�7)24,>7�=Z@}36+-+$3�PZ=/�

7dU�./<-24.1\;+�7)2Z7)24./=Z36:;+gROi

e UY='0"2�7�<-96ES0Y+$<-:;,/=Y36:;+gROiF7�:;K

.�UY='0"2�7�<-96ES0Y+$<-:;,/=�PY<-0"EL7)24./=�043T2"36\;:;Kf04E;,�043�Bx./3�24:;,r24=/U

w E;,kQ)7)24<�7)0"<$36:~<$:~04E;,]3�QO,r2�7�+$+b='EF7)Bo,k./36:;="<$=z04,/K 36@pEF7?Qd<$:;9A0 P�3hE;,/58<$=zBFE;,124,/=�36@WQ)7)2"Rd<-:;9

2�7�K;<-<�7)0"0�7�.�E;,/K�7)0a04E;,]./3O7�96\;+�7)0"<$36:xBo36<-:S0�eSRL04E;,]./+$,1@�04=/U w E;,GeD7�="<$.]<-K;,?7h<-=a043A=",/,Zyz\;='0

E;3�P�=',/:;="<-0"<-QO,J04E;,T24,/="36:F7�:;./,1=G7�:;K�04E;,/<g2�='0"2",/:;9�04E;=G7)24,T043f.�EF7�:;96,/=G<-:�7f@},?7)04\d2",836:�7

BD7)2"04<-./+$,>36@c04E;,>=47�58,�3�QO,1247�+$+ ="EF7)Bo,�7�:;KL+$<��O,1PZ<-=",>0"3J=",/,�E;3�P =",/:;='<-04<gQO,>04E;,/=',G7)24,�043H7�:

7�+-0",124,/K�3�QO,1247�+$+ ="EF7)Bo,)U

w E;,~./+-,/@�04=h7)24,x="E;3�PY: <$: .12"36="=zM =',/.104<-36: <$:{vF9;U D U Dd� U w E;,~.?7�:;36:;<-.?7�+�./3O7�96\;+$7)04,/K

="EF7)B_,�<$=�="E;3�PZ:f<$:L.12"36="=zM =',/.104<-36:L<$:hvF9;U D U D	� U

&^� "S��6 � 7	�"�)(D%�( �97���%�8/!�%� "!��)( �

w E;<-=�BD7)2"0�K;<$='./\;="=",/=�04E;,G,1�_,/.10�36:x04E;,G="EF7)B_,]2",/="36:F7�:;./,/=�36@�Q�7)2'Rd<$:;980"E;,�2�7�K;<$\;=�36@

0 P�3x./3O7�96\;+$7)04,/K�='BFE;,12",/=/inPZ<g04E�04E;,J04Ed2",/,HK;<-�_,124,/:O0].�E;36<$./,/=]36@�./+-,/@�04=/Uf`a@�04,12�04EF7)0/ib04E;,

Q)7)24<�7)eF<-+$<-0 RTK;\;,�043�04E;,a="+-<$96EO04+-RSM K;<g�o,124,1:S0�./+-,/@�04=�<-=
<$:OQO,/='04<-9O7)04,/K[U �X3�2�04E;,Zv;24='0�.1+$,/@�0?i^04EF7)0

5H7�K;,�PY<-0"E~0 P�3A./<g24./\;+$7)2�7)24./=/io0"E;,�24,/="\;+g04=�7)24,�B;24,/=",1:S04,1K <$:LvF96=1U D U D"D 7�:;K D U D�# U �a3�04,
04EF7)0�<$:h,1QO,12'R8vF96\d24,�<$:A04E;<$=�=",/.r04<$36:�./36:S0"<$96\;36\;=�24,/="36:F7�:;.1,/=�7)24,�Kd2�7?PY:�PY<-04EA+$<-:;,/=/iF7�:;K

04E;,Y5H7&yz3�2�24,/="36:F7�:;./,Z<$=p<$:;K;<$./7)04,/KJeSRk./<-24.1\;+�7)2W5H7)2��d=1U 
 96:;3�24<$:;9�04E;,Z.�EF7�:;96,Z<-:J='0'24,/:;9�04E
36@
04E;,H5H7&yz3�2 �� M <$:;./<-K;,/:;./,824,/='36:F7�:;./,A@}3�2�04E;,858365J,/:S0/iI04E;,85J36='0�Kd2�7�587)04<$.T.�EF7�:;96,H<-=
=",/,1:�<-:h04E;,a5J36='0�:;,/9O7)04<gQO,�24,/="36:F7�:;.1,>@}3�2 �� M <$:;./<-K;,/:;./,��nQ�7)2'Rd<$:;9]@�24365 7)eo36\d0
M ! U 3 7)0�04E;,
="5H7�+-+$,/=z0a2�7�K;<$\;=�36@ � U 3 �qPZE;,12",T<g0�<$=a04E;,k5H7&yz3�2a24,/="36:F7�:;./, � it0"3f7)e_36\d0�M D U � 7)0�7A247�K;<$\;=
36@ � U � � PZE;,r24,�<-0Z<$=�:;3�P 7J58<$:;3�2Y24,/="36:F7�:;.1, � U �a="<$:;9804E;,�="5H7�+$+-,12Y36@b04E;,�24,/='36:F7�:;./,/=�7�=
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Cleft 1:
(complete

shape shown)

Cleft 2:
(close-up)

Cleft 3:
(close-up)

� ! ��B�897 &^�'&s� � � >?7� �>�8<7�7 ���:7�=} � >D% � 7	�Z �>D%& ;�798<7 B ��7	�_�
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r

� ! ��B�897 &^�'&	6 � � >?7G��#	798?% � � �/�6% ��B���%& �7 � � >D% � 7 �P>?7	�T!� ��>?79897 � ����!g(?7	� ;Y!- �> � � 7<=} ��r�

w E;,�2�7�K;<$\;=W36@X04E;,YE;,/58<-='BFE;,124,/=W<$=pQ�7)24<-,/KT0"3>B;243^K;\;./,�7�@q7�58<$+gR]36@o="EF7)Bo,1=W24,1B;2",/=",/:O0'M
<$:;9k04E;,�K;<g�o,12",/:S0Z./3O7�96\;+�7)0"<$36:h96,/3658,10"2"<$,/=/U w E;,�./+-,/@�0�K;<-58,/:;="<-36:;=Z7)2",>./36:;=z0�7�:S0/U

04E;,k24,/@},124,1:;./,�ib04E;<-=�<$=>7f.�EF7�:;96,836@�7)e_36\d0 ��D�� � iIE;,1:;./,�ib04E;<-=�24,1="36:F7�:;./,8<-=�7f=",1:;="<-04<gQO,
@}\;:;.104<-36:L36@c04E;,�E;,/58<-='BFE;,124,�2�7�K;<$\;=1U


 : ./36:O0"2�7�='0?ip04E;,f587)yz3�2]24,1="36:F7�:;./,f<-:�04E;, �� M <$:;./<-K;,/:;./,L.?7�=',f36:;+-R�Q)7)24<-,/=Te_,10 P�,/,/:
M � U ��* 7�:;K~M � U !�# 3�QO,12a04E;,G=47�5J,�2�7�:;96,�i 7HK;<-�_,124,/:;.1,k36@n36:;+gR 3�� U 
 :�96,/:;,12�7�+�i_04E;,�24,1="3)M
:F7�:F7�./,/=Y@}3�2 �� M <-:;./<$K;,/:;.1,G7)24,�\;='\F7�+$+-RAQO,12'R�='+$3�PZ+gR^M Q)7)2"Rs<$:;9]@}\;:;.104<-36:;=�36@I04E;,>96,/3658,10'2"ROU

jZ,10"\d24:;<$:;9�043�04E;, �� M <-:;./<$K;,1:;./,Y./7�=",�i�04E;,�3�04E;,12�2",/="36:F7�:;./,/=p="E;3�PZ:T7)24,�=",1,/:k0"3�eo,�@q7)2
+$,1="=�Q�7)2"<�7)eF+$,�04EF7�:L04E;,G5H7&yz3�2Y36:;,�U w E;,�24,/='36:F7�:;./,�PZ<g04EL04E;,�=',/./36:;K~+�7)2496,1='0a='0"2",/:;9�04E;=

Q)7)24<$,/=c@�24365 M � U *�# � 7)0c+�7)2496,W2�7�K;<$\;= � 043YM D U �0# 3�QO,r2b04E;,�2�7�:;96,)i67�:G<$:;.12",?7�=",�@�24365 04E;,
+�7)2"96,12
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96,/3658,r0"2"R]36@ ��D � U w E;<$=W<$=W='04<$+-+D7>="<-96:;<-vF.?7�:O0
Q)7)24<�7)eF<-+$<-0 R]3�QO,12�0"E;,Y2�7�:;96,�36@_="EF7)Bo,/=1U w E;,
04E;<g24KJ+$7)2496,/='0p24,/="36:F7�:;.1,/=�Q)7)2"R]@�24365�M � U �	� � 7)0p+�7)2"96,�247�K;<$\;= � 043�M � U � i604E;,Y<$="36+$7)04,/Kk='BFE;,124,
24,/='36:F7�:;./,�U w E;<-=G<$=]7�:�<$:;.12",?7�=",A36@ # � U 
 :�96,1:;,12�7�+ i�04E;,8P
,?70�O,12T7L24,/="36:F7�:;./,A<-=/i�04E;,
+$,1="=]<-0GQ)7)24<$,/=]:S\;58,124<-.?7�+$+gROib04E;36\;96E�:;3�0]:;,/./,/="="7)24<$+gR�<$:�Bo,124.1,/:S047�96,�,12'243�2?U w E;,A58<-:;3�2�� M <$:;./<-K;,/:;./,�2",/="36:F7�:;./,�Q�7)24<-,/=YQO,r2"RA+$<g0"04+$,N� ���N� U

�c7�=z04+-ROip58,/:O04<$36:�="E;36\;+-K eo,h5H7�K;,A36@Y0"E;,hQ)7)24<�7)eF<-+$<g0 R�<$: 0"E;,�='0'24,/:;9�04E;=k36@Y04E;, �� M
<$:;.1<$K;,/:;./,>24,/="36:F7�:;./,1=/U�`a=Y04E;,>="EF7)Bo,�e_,/./3658,1=Z583�24,�:;,?7)24+gR�7J='BFE;,124,)iXPY<-04E�<$:;.124,/7�="<$:;9

2�7�K;<-\;=/i&04E;,p24,/="36:F7�:;.1,WPY<-04E�04E;,�9�24,/7)04,/='0I='0"24,1:;9�04E�7)B;B;243O7�.�E;,/=I04EF7)0c36@S04E;,�='<$:;96+$,p='BFE;,12",�i

7�=H<-08="E;36\;+$K[U w E;,~3�04E;,1282",/="36:F7�:;./,/=Aeo,1./3658,fP�,/70�O,12h7�=J04E;<-=HEF7)B;Bo,/:;=/iZ7�:;K ="3�04E;,

.�EF7�:;96,/=�<-:�04E;,�='0"24,1:;9�04E;=�36@I0"E;,>24,/='36:F7�:;./,/=a7)24,�eo,1+$<$,rQ�7)eF+-,�U

w E;,x=',/./36:;K ./+$,/@�0h<-=JB;24,/=",1:S04,1K <$:{vF96=/U D U D	3 7�:;K D U D"* U 
 96:;3�24<-:;9�04E;,x.�EF7�:;96,~<$:

='0"2",/:;9�04E~36@�04E;,G5H7&yz3�2 �� M <$:;.1<$K;,/:;./,G24,1="36:F7�:;./,]@}3�2a04E;,G583658,1:S0?i_7�9O7�<$:[iD04E;,G5836='0Z:;,/9)M
7)04<gQO, �� M <$:;./<-K;,/:;./,824,/='36:F7�:;./,8Q�7)2"<$,/=�0"E;,85836='0?�>@�24365 M � U !"! 7)0>04E;,8="587�+$+$,1='0�2�7�K;<-\;=�36@
� U 3 � PZE;,r24,G<-0Z<$=Z04E;,�5H7&yz3�2Y24,1="36:F7�:;./, � 043JM # U �"� 7)0�7J2�7�K;<$\;=Z36@ � U � � PYE;,124,�<g0�<-=�:;3�P 7

58<-:;3�2a24,/="36:F7�:;./, � U �a="<$:;9h04E;,T='5H7�+$+-,12�36@W04E;,]24,/='36:F7�:;./,/=�7�=a04E;,]24,/@},r24,/:;./,�iI04E;<$=�<$=>7�:

<$:;.r24,?7�=",k36@ �"D � i[="3L7�9O7�<-:[io04E;,]5H7&yz3�2 �� M <$:;.1<$K;,/:;./,]24,/='36:F7�:;./,J<-=>7A=",/:;='<-04<gQO,k@}\;:;.r04<$36:
36@cE;,158<$='BFE;,r24,�2�7�K;<-\;=/U

w E;,h5H7&yz3�2 �� M <$:;.1<$K;,/:;./,h24,/="36:F7�:;.1,hQ)7)24<$,1=k3�QO,12]04E;,A2�7�:;96,A@�24365 M � U �"D 043~M � U ��# ip7
Q)7)24<�7)04<-36:�36@ 3�� U w E;<-=Z<-=Y:;3�0Y="<$96:;<gvF.?7�:O04+-RhK;<-�_,124,/:O0Z0"EF7�:L@}3�2Y0"E;,>B;24,1Qs<$36\;=Y./+$,/@�0/U

w E;, �� M <-:;./<$K;,1:;./,�2",/="36:F7�:;./,/=W7�9O7�<$:G='E;3�P 7�:k<$:O04,12",/='04<-:;9>="E;<-@�0n<$:k='0"24,1:;9�04E[�ceF\d0p:;3�P

04E;,]="E;<-@�0>3^././\d24=�,1QO,1:�,?7)2"+$<$,r2�0"EF7�:�B;24,rQd<$36\;='+-ROio='047)2"04<$:;9H043A="E;<-@�0>7)0�7)eo36\d0�7H2�7�K;<$\;=�36@

� U � iOPYE;,124,�B;24,1Qs<$36\;="+gRJ<g0�='E;<$@�04,/Kh7)0
7>2�7�K;<$\;=�36@ � U # 3�2�="3;U w E;,ZQ)7)24<$7)eF<$+$<g0 RT36@X04E;,�58<-:;3�2�� M <$:;./<-K;,/:;./,>2",/="36:F7�:;./,aQ)7�+$\;,/= ��<-96:;3�24<$:;9G04E;,/<g2�='0"24,/:;9�0"Eh2�7�: �s<$:;9]@}3�2�04E;,�583658,/:O0 � <$=�7�=
@}36+$+-3�PY=/�bM � U !"* 043�M � U �"D id7 � � <-:;.124,?7�=", % 7�:;KHM � U �"� 043�M � U *�� id7 � 3�� <$:;.124,/7�=",�U w E;<-=�<$=�:;3

583�24,�Q)7)24<�7)eF+-,�04EF7�:�PZ<g04E�04E;,�v;24='0Z./+$,/@�0/iDK;,1='BF<-04,>04E;,�,r|s0"2�7k="+$3�B_,>K;<-="./36:O04<$:S\;<-0 R�<$:f04E;<-=

./+-,/@�0�./365TBD7)24,/K�0"3T04E;,�B;24,1Qs<$36\;=Z36:;,)U

w E;,�3�04E;,12 �� M <-:;./<$K;,/:;.1,>24,/='36:F7�:;./,/=YQ)7)2"RH36:A04E;,�3�24K;,12Y36@ ��� � @�24365 7)eo36\d0�M � U #$� 043
M � U �"3 idPZE;<-.�EL<$=Y7T5]\;.�EL+�7)2"96,12YQ)7)24<$7)04<$36:A04EF7�:L@}3�2�04E;,>v;2"='0Z.1+$,/@�0?U



�6��*

0.5 0.6 0.8 1.0 1.1 1.3 1.4 1.6 1.7 1.9 2.0
-9.

-8.

-7.

-6.

-5.

-4.

-3.

-2.

-1.

0.

R
es

on
an

tε

radius

� !���B�8<7 &^� &�& � � 7	�"�)(D%�( �97	� =q�08���8��' ��� 7<=} Y!-( � ��>?7<897	� � �� � !-( �r!��7/( �978�

0.5 0.6 0.8 1.0 1.1 1.3 1.4 1.6 1.7 1.9 2.0
-9.

-8.

-7.

-6.

-5.

-4.

-3.

-2.

-1.

0.

R
es

on
an

tε

radius

� !���B�8<7 &^� & � � � 7 �'�)(D%�( �97	� =q�08���8��' ���:7�=} Y!-(
� ��>?798<7	� � �� � !-( �1! ��7/( �978�



�6� �

w E;,a04E;<g24Kf.1+$,/@�0�<$=�B;24,1=",/:O04,/KL<-:hvF96=/U D U D	� 7�:;K D U D"! U w E;,124,�<-=�QO,r2"RA+$<g0"04+$,ZK;<-�o,r24,/:;./,
eo,r0 P
,/,/: 0"E;, �� M <$:;./<-K;,/:;./,h24,/="\;+g04=]E;,124,h7�:;K�B;2",1Qd<-36\;="+-ROU w E;,h36:;+gR�K;<-�_,124,/:;.1,�<-=�04EF7)0
04E;,h='0"24,1:;9�04E ="E;<-@�0T0�70�O,1=kBF+$7�./,�+$7)04,12?�h7)0T7)eo36\d0J7x2�7�K;<$\;=k36@ � U � 2�7)04E;,r2T04EF7�: � U ! iW7�=
./365JBD7)2",/KT043�04E;,Z=',/./36:;K8./+-,/@�0?U w E;, �� M <$:;./<-K;,/:;./,Z2",/="36:F7�:;./,/=
7)24,Y='+$<$96EO04+gR]K;<-�o,r24,/:O0
04EF7�:
<$:h04E;,>B;2",1Qd<-36\;=Y.?7�=',/=/iFeF\d0�:;3�0Y="<$96:;<gvF.?7�:S0"+-ROU

` ./365TBD7)24<$="36:�36@W0"E;,/=",]24,/="\;+g04=>043A04E;, �d:;3�PZ:�24,/="36:F7�:;.1,/=�36@W0"E;,T='BFE;,r24,TB;243�Qd<-K;,/=
QO,12"R�+-<-0"04+-,�<-:;@}3�245H7)04<-36:[iW\;:;@}3�2'04\;:F7)04,/+gROU w E;,�='BFE;,124,fEF7�=J36:;+-R�36:;,h24,/="36:F7�:;./,L7)0kM � i
:;3A3�04E;,124=N��@}3�2�BF+$7�:;,�P�7�QO,]<-:;./<$K;,/:;.1, � U Ma,/:;./,�i[04E;,]5836='0Z04EF7)0�.?7�:xeo,]=47�<-K 7)e_36\d0a04E;,
./365JBD7)2"<$="36: 0"3f04E;,8='BFE;,r24,H<$=�0"EF7)0G7�=�04E;,T2�7�K;<$\;=�36@
0"E;,8='BFE;,124,1=�PZ<g04E�04E;,8./+-,/@�04=�96,r04=

eF<$9696,r2k0"E;,1R�96,/3658,10'24<$.?7�+-+-R�7)B;B;243O7�.�E 7~='BFE;,124,�i
7�:;K 04E;,/<g2]24,/="36:F7�:;./,1=87�+$='3 7)B;B;243O7�.�E

04EF7)0Y36@b7k='BFE;,124,�U

w E;,�@}36+$+$3�PY<$:;9Z0�7)eF+-,�="\;5J5H7)24<:�1,/=t0"E;,�24,/="\;+g04=/U 
 :�0�7)eF+-, D U � 04E;,�K;<g�o,12",/:;./,/=p7)24,p0�70�O,/:
3�QO,12>0"E;,k2�7�:;96,k<$:�2�7�K;<$<�@�2"365 � U 3 0"3 � U w E;,Tv;24=z0�:S\;5Geo,12><$=�04E;,T7)eF="36+$\d04,kK;<-�_,124,/:;.1,�i
PYE;<$+$,~04E;,�=",/./36:;K :S\;5Geo,12�<$=h04E;,�B_,124./,1:S0�7�96, K;<-�o,r24,/:;./,�3�QO,12h04E;,�247�:;96,�ia\;="<$:;9 04E;,

="5H7�+-+$,12�:S\;5Geo,12�7�=�04E;,�24,/@},12",/:;./,�U

� % � �:7 &^��� � �W% 81!�% � !��$!- �A��=+8<7	�"�)(D%�( � 7 ��!g( �/�6% ��B���%� A7	�
� ��>?798<7	�

.1+$,/@�0 � .1+$,/@�0 � ./+$,/@�0 D
5H7&yz3�2�� # U ! i ��D�� � D U ! i �"D � D U �d� i �"* �
3�04E;,r2 � � U * i ��D � � U � � i � � � U � i �6� �
3�04E;,r2 � � U �"! i # � � U #�� i � 3�� � U # i � 3��
5H7&yz3�2�| � U �"! i 3�� � U �"� i 3�� � U ��# i ���
3�04E;,12�| ��� � U D i ��� � � U � � i ��D �

&^� � � �)( � �1B �'!$�)( �Z%�( � �$B����	7 �z "!��)( ��=q�08 � BF B�8<7 ���08 �
��3O7�96\;+$7)04<$36:�.?7�:LEF7?QO,G7�:L,/:;3�2"5836\;=Z<-5JBD7�.10�36:L04E;,�7)eF='3�2"B;04<$36:f.�EF7)247�.104,124<-='04<-./=�36@

='BFE;,12"<$.?7�+�BD7)2"04<-./+$,1=/U w E;,h5H7&yz3�2�24,/�^\;<-24,/5J,/:S0k<-=]0"EF7)0G04E;,H24,?7�+
BD7)2"0k36@�04E;,AK;<$,/+-,/.10"24<-.

./36:;='047�:S0�7)0�0"E;,G@�24,/�s\;,1:;.1R~36@n<$:O04,124,/=z0aeo,G:;,/9O7)04<gQO,�i[7�:;K[io,rQO,/:�e_,10"04,r2?i_eo,G�^\;<-04,�./+$36=",)i
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� ���

<$:H04E;,�./365TBF+$,r|JBF+�7�:;,�is0"3T7G="EF7)B_,a24,/="36:F7�:;./,)U w E;,avF:F7�+o="EF7)Bo,�36@I7�./3O7�96\;+�7)0",/KA='BFE;,124,

BD7�<-2f<$=�K;,1Bo,/:;K;,1:S0�36: 58,1.�EF7�:;<-.?7�+>7�:;K 5H7)04,124<$7�+�B;243�Bo,r2"04<$,1=/i><-:;./+$\;K;<-:;9�04EF7)0f36@�04E;,

7�5GeF<$,/:O0H58,1K;<$\;5Li
:;3�0J043�58,/:O04<$36: 04E;,L,1�_,/.104=H36@a04E;,LE;,/7)04<$:;9�@�24365 04E;,~7)eF="3�2"B;0"<$36:

36@W0"E;,T<-:;./<$K;,/:O0>,/+$,/.r0"24365H7�96:;,10"<$.�vF,/+-K[UFMa,1:;./,�iI7AvF:F7�+n./3O7�96\;+$7)04,/KsM =zBFE;,124,/=>="EF7)Bo,kP�7�=
='B_,/./<-vF,1K�e^R�='<$5JBF+gR�<$:O04,124=',/.104<-:;9�0 P�3�='BFE;,124,/=1i�2�7)04E;,12]04EF7�:�7)0"04,/5TB;04<$:;9~7�:OR �d<$:;K�36@
K;,10�7�<-+$,/KT583sK;,1+$<$:;9�36@X0"E;,Y,/:;=',/5GeF+$,Z36@X="EF7)Bo,1=W04EF7)0W3s./.1\d24=�<-:J:F7)04\d24,)U w EF7)0p04E;<$=n04E;,/3�2'R

7�9�24,/,1=/iZ7)0J+$,?7�=z0A�s\F7�+$<g0�7)04<gQO,/+-ROipPZ<g04E{,r|dB_,124<-58,/:O0�7�+Y,rQd<$K;,1:;./,�7�Q)7�<$+$7)eF+$,f@�2"365 P�3�2���<$:
9636+$K�./36+$+-36<$K;=�<$=�9�2�7)04<-@�Rd<$:;9;U

` 9�24,?7)0JK;,?7�+�.?7�: eo,L+-,?7)24:;,/K 7)e_36\d08="587�+$+
BD7)2"04<-./+$,L7)eF="3�2"B;04<-36:�PZ<g04E�04E;,f\;=",L36@

.?7�+-./\;+�7)04,1K :;,?7)2JvF,1+$K;=H7�:;K�B_36+�7)24<1�?7)eF<$+-<-0 R�04,/:;='3�28,/+-,/58,/:O04= � 7�=87�@}\;:;.104<$36:{36@ � � � @}3�2
K;<-�_,124,/:O08='EF7)Bo,/=/U w E;,�='EF7)Bo,h,1�o,/.r04=J.?7�:�eo,h�s\;<g04,A='0"24<��d<$:;9�@}3�2k5H7)04,12"<�7�+$=�0"EF7)0JEF7?QO,
eF\;+1�AB_,12458<g0"04<-Qs<-04<-,/=
PY<-04EL:;,19O7)04<-QO,�24,?7�+[BD7)2"04=Z7�:;KL="5H7�+-+ � � D 3�2Z="3 � <$5H7�96<-:F7)2"R8BD7)2"04=1U
��36+-K�<-:�04E;,nQd<-="<-eF+-,n<$=t36:;,W="\;.�E�587)04,124<$7�+�7�:;K�<g0 P�7�=I\;=',/K�,r|s04,/:;="<gQO,/+-R�<-:�04E;,p.?7�+-./\;+�7)04<-36:;=

B;24,/=',/:S0",/KxE;,124,�U

w E;,�583sK;,/+ 36@c0"E;,�Bo36+$7)24<:�?7)eF<-+$<g0 RH0",/:;="3�2a,/+-,/58,/:O04=Y96<-QO,/:L<-:L=",/.)U D U D <$=YQO,r2"Rf='<$5JBF+-,
7�:;K�EF7�=�<-:S0"\;<-04<gQO,/+-RSM BF+$,/7�="<$:;9hBFESRs="<$.?7�+W<$:O04,12"B;2",10�7)04<-36:;=�@}3�2�<g04=>BD7)247�58,104,12"= � 24,1="36:F7�:;./,
Bo36='<-04<-36:;=T7�:;K�='0"2",/:;9�04E � ipPZE;<-+$,H24,1B;24,1=",/:O04<$:;9�36\d2k:S\;58,124<-.?7�+$+gRS�^96,/:;,r2�7)04,/K�KF7)0�7x�s\;<g04,
P�,/+-+ U

w E;,Z='04\;K;<$,1=�="E;3�PY:A<$:8=',/.�U D U 3 iS04E;36\;96EH+-<$58<g04,/Kk043�eF\d0�7�@},1P�="EF7)B_,/=/i;<$:;K;<-.?7)04,�04EF7)0

04E;,�24,/='36:F7�:;./,�B_36="<-0"<$36:;= � Q)7�+$\;,/=n36@ � � � 7)2",�=z0"2436:;96+-R�./36\dBF+$,/Kk043a04E;,�,r|;<-='04,/:;.1,�36@X7�./+$,/@�0/i
7)0W+$,?7�='0�@}3�2�04E;,Y./3O7�96\;+�7)0",/KJ='BFE;,r24,/=�@q7�58<-+-R]36@o="EF7)B_,/=/U w E;,Z58<-:;3�2W24,1="36:F7�:;./,/=
='E;3�P�@q7)2

+$,1="=W=',/:;="<-0"<-Qd<g0 RG043�0"E;,�B;24,1=",/:;./,�36@D04E;,�./+$,/@�0�7�:;K85H7?R�e_,�04E;,�="36\d24.1,Z36@X0"E;, � ./36:;=',12"QO,/K��

7)eF="3�2"B;0"<$36:�B_,?70�oiF36:hPZE;<-.�EL0"E;,>96+-3�eD7�+[="EF7)Bo,>,1�o,/.r04=�EORsBo3�0"E;,/="<$=�P�7�=�eD7�=",/K[U
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	��� �

�Y��� � � @ ��������m�����>� � �� � � � � � � �a�	 @ 	n���
�a�� � ���>	���	 �

�s�������� "!$#&%& '!��)(
w E;<-=G.�EF7)B;04,12]B;24,/=",1:S04=]P�3�2���K;36:;,8043xeo,10"0",12]\;:;K;,124='047�:;K 04E;,HKdRs:F7�58<$.?7�+pB;243s.1,/="=

36@�./3O7�96\;+$7)04<$36:L36@c='BFE;,124<-.?7�+cBD7)2"04<-./+$,1=Z<$:L0"E;,G7)045836='BFE;,r24,�U 
 :LBD7)2"04<$.1\;+�7)2?iF04E;,�BD7)2"0"<$./+-,/=

./36:;="<-K;,124,/K 7)24,H="587�+$+neo3�04E�,/+-,/.10"2"365H7�96:;,104<-.?7�+$+gR�7�:;K�7�,1243^KdRd:F7�58<-.?7�+$+gR ��=",/,A,/�^=/U # U � �
# U D	� U ��7�:SR�2",/=",?7)24.�E;,12"=8EF7�QO,h7�K;Kd24,1="=",/K 04E;,HB;243�eF+-,/5 36@Y='5H7�+$+
.13O7�96\;+�7)04<-:;9�=zBFE;,124,/=

<$:�04E;,T7)045836='BFE;,12", � �<���	��
�Ma3s.A�d<-:;9�� ���	3��	��� 7�:;K�3�04E;,124=>EF7�QO,T7�K;K;,/K�,1+$,/.10'24<$.k@}3�24./,/=�043
04E;,alF\;<$K�KdRd:F7�58<-./=�043G0"2"R80"3J7�./.136\;:S0Y@}3�2�.�EF7)2"96,/K�BD7)2"0"<$./+-,/= � @}3�2�B_,124@},/.r04+-RA./36:;K;\;.r04<$:;9
='BFE;,12",/= � 7�:;K @}3�2�7�:�,r|d04,r24:F7�+n='0�7)04<-.k,1+$,/.10'24<$.]vF,/+$KU�VR�247�=":;36963�24=��)7�RS7C� ���"*	3 7di ���"*	3 e ��� U

 :TBD7)2"0"<$./\;+$7)2?i	R�2�7�=':;36963�24=��)7�RS7�9O7�QO,�0"2�7&yz,/.10"3�24<$,/=n@}3�2W.�EF7)2496,/KH7�:;KT\;:;.�EF7)2"96,/K8Bo,12"@},/.104+gR
./36:;K;\;.10"<$:;9�='BFE;,124,/=W,/<-0"E;,12�PZ<g04E]3�2nPZ<g04E;36\d0p7�:],r|d04,r24:F7�+d='0�7)0"<$.�,/+-,/.10"24<-.�vF,/+$K[U �F24365 04E;<-=

7�:F7�+-Rs="<$=t36:;,�96,r04=c./36+-+$<-="<$36:�,�
8.1<$,/:;./<-,/=b\;:;K;,12b,?7�.�EG./36:;K;<-04<-36:>PYE;<$.�EG.?7�:�eo,�\;=',/K�043Z<-:;@},12

04E;,><$5JB_3�2"0�7�:;./,�36@I0"E;,/=",�./36:;K;<g04<$36:;=�043k04E;,>.13O7�96\;+�7)04<-36:�B;243^./,/="=/U

w E;<-=kP
3�2���36@ R�2�7�=":;36963�2"=���7?RS7�EF7�=k:;3�0]eo,/,1: eF\;<$+g0J\dB_36:�="<-:;./,�U�
 : 0"E;<$=].�EF7)B;04,12
E;,12�P�3�2��~<-=�,�|d04,/:;K;,1K 043A04E;,T./7�=",T36@pK;<$,1+$,/.10'24<$.k='BFE;,124,1=/iIPY<-04E~04E;,k,r|d0",124:F7�+�@}3�24./,kK;\;,
043�7�:�<$:;.1<$K;,/:O0>BF+$7�:;,TP�7?QO,�U w E;,J="36+-\d04<$36:�<$=�<$:O04,/:;K;,/K�0"3�="E;3�Pm04E;,k,1�o,/.r0�36@�7�:;3�0"E;,12

,r|s04,124:F7�+
@}3�2"./,A<$:�04E;,H./3O7�96\;+$7)04<$36:�BF<$.r04\d24,�ip7�:;K 7�=G="\;.�E�K;3s,1=G:;3�0]<$:;./+-\;K;,A0"E;,h3�0"E;,12

B;24,1Qs<$36\;="+gR^M <$:;./+-\;K;,/Kx='0�7)04<-.�.�EF7)2496,�@}3�2"./,/=a7�=Y<$: R�2�7�=":;36963�24= ��7?RS7du =ZP
3�2��oU w E;,�B_36="="<-eF+-,
./36:O0"24<geF\d04<$36: 36@Y04E;<-=T@}3�24.1,f<$=T7�+$+
0"EF7)0J<-=k<-:S0",/:;K;,/K[i�:;3�0J7�./365TBF+$,104,h.�EF7)2�7�.104,r24<:�?7)0"<$36:

� �s�



� �"�

36@�04E;,h7�.104\F7�+
./3O7�96\;+$7)04<$36:�B;243^./,/="=]PY<-04E�@}\;+$+�7�.1./36\;:S0"<$:;9�@}3�2T,rQO,12"R�Bo36='="<-eF+-,h,�|d04,12":F7�+

@}3�24./,)U w E;,�<-:S0",/:S0Y<$=�043k,r|dBF+-3�24,a04E;,�Bo36="="<geF<$+-<-04<-,/=�PZ<g04Eh0"E;,�7)B;BF+-<$.?7)04<-36:H043J7)0"5836='BFE;,124<-.

7�,12436='36+$=�<$:�58<$:;K[i[eF\d0�PY<-04E;36\d0>7�.104\F7�+-+-R~7)B;BF+gRd<-:;9h04E;,]@}3�245]\;+$7)04<$36:x043�7�:SRxBD7)2'04<$./\;+$7)2

B;243�eF+-,/5LU w E;,AQ)7)24<-,10 R�36@�24,/='B_36:;=",/=]3�e;0�7�<$:;,1K <-:�0"E;<$=�P�7?R�<$=�2"<$.�E;,12?iW7�:;K�5H7�R�7�+$+-3�P

7)B;BF+$<-.?7)04<-36:�043�3�04E;,12p7)24,?7�=bPYE;,124,�="365J,
36@;04E;,
BD7)2�7�58,10",124=�5H7?R>e_,�./+$36=",r2n<$:]5H7�96:;<-0"\;K;,

043k04E;36=",�\;=",/KxE;,124,Q� �<���$��
 ./36+-+$36<-K�./3O7�96\;+$7)04<$36: � U
w E;,f<$5JB_3�2"0�7�:O0TBD7)2�7�5J,104,124= �VMa<$KdR 7�:;K �
243^.�� � ���	���	��� 7�:;K�04E;,1<-28Q)7�+$\;,/=J<$:�04E;<-=

./36:O04,r|s0�7)24,�7�=Y@}36+-+$3�PZ=1�

jZ,1Rs:;36+$K;=Z:S\;5Geo,12 ���  � ��� �
0 � � � Qs<$="./36\;=�lF3�P � � # --� �

R�:^\;K;=",1:�:S\;5Geo,12 � � � � ���� � � ��./36:O04<-:^\;\;5 � � # - �"�
,/+$,1.10"24<-.?7�+ ="<:�/, � � � 3 � � 3

�
� � ���s\F7�='<gM =z0�7)04<$. � � # - D	�

PYE;,124, ��� <-=�04E;,A58,?7�:sM @�2",/,8BD7)04E�36@�0"E;,A7�<-2]5836+-,/./\;+$,1=/i � � <$=�04E;,80"3�0�7�+�="<1�/,H36@�04E;,
='Rs='04,/5m36@FBD7)2"04<$.1+$,/=/iS7�:;K � � <$=�04E;,�./365JBF+-,r|G24,/+$7)04<-QO,�K;<-,/+$,/.r0"24<$.�./36:;='047�:S0W36@D0"E;,�BD7)2"0"<$./+-,/=
PY<-04EA24,/='B_,/.10�043]04E;,�7�<g2?U ' ,>7�+$="3kEF7�QO, 0 7�=�04E;,aQs<$="./36='<-0 RA36@t0"E;,�lF\;<-Kf58,/K;<-\;5Li � 04E;,

24,/+$7)04<-QO,�QO,/+-3s./<g0 RG36@X04E;,�lF\;<-K858,/K;<-\;5m7�:;KT04E;,�BD7)2"04<-./+$,1=/is7�:;K � 7�.�EF7)247�.104,124<-='04<-.�247�K;<$\;=

36@I0"E;,>BD7)2"04<-./+$,)U

��3�04E 04E;,�5H7�96:;<-0"\;K;,�7�:;K P�7�QO,/+-,/:;9�04E 36@G04E;,�<$:;./<-K;,/:S0�,/+-,/.10"2"<$.�vF,/+-K 7)24,�\;:d2",rM

='0"2"<$.104,1K[U �a:dBFEORd="<-.?7�+�Q�7�+-\;,/=TPY<$+-+
eo,�7�QO36<-K;,/K[i�7�:;K�04E;,�BD7)2"0"<$./+-,h2�7�K;<-\;=kPY<$+-+
eo, �O,1B;0
+$,1="=Z04EF7�: 3�� 0 5Li;eF\d0�9�24,?7)0",12�04EF7�: ��� 0 5Li;PYE;,124,�04E;,�@}3�245]\;+�7)04<-36:L36@ Ma3s.A�d<-:;9 � ���	3��	� i
PYE;<$.�EhP
,>\;=",)i;<$=��d:;3�PZ:A043Geo,aQ)7�+$<-KC� Ma<$KdRA7�:;K �
243s.A� � ���	���	��� U w E;,�="<1�/,�36@t0"E;,�,1:S04<g24,
='Rs='04,/5 36@�BD7)2"04<-./+$,1=/i � ��i�PZ<-+$+We_,A+$<$5J<-04,/K�0"3�7)e_36\d0 3�� � � � 5J5LU w E;<-=G+$<-58<-04=>04E;,
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 	 � � � 7�=�7�:h7)B;B;243�|d<$5H7&M
04<-36:A0"3 
 � � � PY<-04EHeo,r0"04,12�04EF7�: � � 7�././\d247�.1RA<$:H04E;,aQO,/+-3s./<g0 ROi^36:;,aP�36\;+$KhEF7�QO,a043]<-96:;3�24,

04E;,�24,/="\;+g04=Y@}3�2Y04E;,>v;2"='0 D�� EF7�+$@$M Bo,124<-3sK;=Y3�2Z@}3�2 � � �
# �2 �2 � U

`a+$+t04E;<$=�P�3�2��d=�P�,/+-+cPYE;,/:�0"E;,k9�247�K;<$,/:O0�<$:x04E;,G@}3�24.1,]vF,1+$K�<$=a="5H7�+-+ i_7�:;K�PYE;,/:~04E;,
BD7)2"04<-./+$,1=�7)24,]@q7)2�7)BD7)2"0?U�
 :�36\d2>./7�=",ke_3�04E 36@p04E;,/=",T7�="="\;5TB;04<$36:;=�:;,/,/K 583�24,G=".12"\d04<$:OR

PYE;,/:804E;,ZBD7)2"0"<$./+-,/=�96,10�./+$36=',Z,/:;36\;96EH="3�0"EF7)0
7>Qs<-e;2�7)0"<$36:87�5TBF+$<-0"\;K;,Z./36\;+-K8.?7�\;=",�04E;,15

043�./36+$+-<$K;,�U �D24365 04E;,hB;2",1Qd<-36\;=J7�:F7�+gRd="<-=/i�eo3�04E�BD7)2"04<-./+$,/=]Qd<ge;2�7)04,8PY<-04E 7�: 7�5TBF+$<-0"\;K;,

36@ � � � ! � � 2 � 3 E;,/:;./,k04E;,J587&|;<$5]\;5 2",/+�7)04<gQO,]K;<$='BF+$7�./,/58,/:O0�@�2"365 04E;,1<-2�7)B;B;243�|d<$5H7)0",/K

Q)7�+$\;,/=p<$= � � � � ! � � 2 � 3 eo,/.?7�\;=',Y04E;,�0 P
3�BD7)2"0"<$./+-,/=
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w E;<$=858,/7�:;=T04EF7)0TPZE;,/:{04E;,�BD7)2"04<$.1+$,/=H7)2",f./+-36=",12?i�04E;,fQs<-e;2�7)0"<$36: PY<$+-+Y./7�\;=",f04E;,/5 043

./36+-+$<$K;,�PY<-04E;<-:L7)0Y+$,?7�='0Y36:;,�Bo,124<-3sKL36@I36="./<-+$+�7)0"<$36:[U

w E;,HKF7)047fB;24,/=",/:O04,/K E;,124,H\;=",1=]0"E;, � � � � .r24<-04,r24<$36:[i � � �<�1
n04E;,80'2�7&yz,/.1043�24<-,/=]7)24,JB;2",rM
=",/:O04,/K~@}3�2 � � � �2 � iX7�:;K���� , � /s04E;,rRL7)24,�7)B;B;243?|;<$587)04,/+-R 2��

� � � 2 7)BD7)2"0?iD3�2�\;:O04<$+t04E;,1R�='043�B
583�Qd<-:;9T@}3�2Y3�04E;,12Y24,?7�="36:;=/U

�s�'&^��6 � B�8 � B�� 7/( �97
w E;,Y04\d2"eF\;+$,1:;./,�36@o04E;,a7)045836=zBFE;,124,�<-=
<$96:;3�24,1KA7�+$5836='0W./365JBF+-,104,/+gRk<$:804E;<-=�7�:F7�+-Rs="<$=/U

w E;,H36:;+-R�BF+�7�./,H<g0]7)B;Bo,?7)2"=�<$=�PYE;,/:�7�:F7�+-R��/<$:;9f0"E;,H="+$3�P�M 583�Qd<$:;9�0"2�7&yz,/.1043�2"<$,/=/U w E;,/:[i
04\d2"eF\;+-,/:;./,�<$=],r|dB_,/.104,1K�043�5H70�O,A7�:;3�0"<$./,?7)eF+-,�K;<g�o,12",/:;./,�i�7�:;K E;,/:;./,�<$:OQ�7�+-<$KF7)04,h7�:OR
�d<-:;K{36@�B;24,/K;<-.104<-QO,x�^\F7�+$<g0 R @�24365 04E;,f24,/='\;+-04=/U ��36:;=',/�s\;,/:O04+gROiY7�='="\;58<$:;9�7 0"\d2"eF\;+$,/:O0
7)045836=zBFE;,124,f04EF7)0JP�36\;+$K{5H70�O,L7 Bo36="<g04<$36:F7�+�K;<-�_,124,/:;./,x36@�36:;,LBD7)2"0"<$./+-,f2�7�K;<$\;=J<$: � �

=",/.136:;K;=
3�2p="3;iS0"E;,Z="+-3�P�M 583�Qd<-:;9a0"2�7&yz,/.1043�2"<$,/=nPZ<-+$+de_,Y<-96:;3�24,/KH7�:;KJ7)24,Y:;3�0W="E;3�PZ:JE;,124,�U
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w E;,J='0�7)04<-.87�:;K��s\F7�='<gM =z0�7)04<$.k,/+-,/.10"2436587�96:;,104<$.T@}3�24./,/=>eo,10 P�,/,1:�0 P�3f='BFE;,124,/=G<-=�K;<-=zM

./\;="=',/Kx<$:h04E;<$=Y=",/.104<-36:[U w E;,124,�7)24,�04Ed24,/,>5H7�<$:h="\deoK;<gQd<-="<$36:;=/�

� U�='0�7)04<-.>@}3�2"./,>e_,10 P�,/,/:x.�EF7)2496,/K�BD7)2"04<$.1+$,/=/i

� U�='0�7)04<-.>@}3�2"./,�K;\;,�043T043�047�+ovF,/+$KfPYE;,/:L<-:�04E;,�B;24,/=",1:;./,�36@b7k\;:;<$@}3�245C='0�7)0"<$.�vF,/+$K[i

D U��s\F7�="<NM ='047)04<$.�@}3�24./,>K;\;,>043k043�0�7�+ovF,/+-KfPZE;,1:L<$+-+$\;58<-:F7)04,/KAPZ<g04Ef7]BF+�7�:;,�P�7�QO,)U
w E;,>v;24='0Z0 P
38EF7�QO,�eo,/,1:L0"24,?7)04,1Kf04E;3�2436\;96E;+gR�eSRf��7?Qd<-= � ���"*	� i ���"*�# 7di ���"*�# e � @}3�2ZBo,r2'M
@},/.10"+-R~./36:;K;\;.10"<$:;9h='BFE;,124,/=1ic7�:;K�\;=",/K�e^R2R�2�7�=":;36963�24= ��7?RS7h<-:~E;,12>7�:F7�+-Rd='<$=/U w E;,G04E;<g24K
<$=�04E;,>="\dedyz,/.10�36@I04E;<$=�.�EF7)B;04,12?iX7�:;KL<$=�@}3�2YK;<$,/+-,/.10"24<-.�='BFE;,r24,/=/U

�
24<$,1l;ROi6PYE;,/:J0 P�3�Bo,124@},1.104+-RT./36:;K;\;.10"<$:;9�.�EF7)2496,/KH=zBFE;,124,/=�7)B;B;2"3O7�.�EJ,?7�.�E83�04E;,12W04E;,

.�EF7)2496,/=�24,/7)2"2�7�:;96,87�+-36:;9f04E;,8='\d24@q7�./,�U w E;,H@}3�2"./,8K;\;,J043f:;36:^\;:;<-@}3�245 K;<$=z0"24<-eF\d0"<$36:�36@

04E;,/=',H.�EF7)2"96,/=G.?7�\;=",/=G24,1+�7)04<gQO,8583�QO,/58,/:O0�e_,10 P�,/,/:�04E;,H='BFE;,r24,/=/U��D\d2"04E;,12�K;,10�7�<$+-=G.?7�:

eo,>@}36\;:;KL<$:h04E;,�.1<-04,/KhBD7)Bo,12"=�36@c��7?Qd<$=Y7�:;KL<-: �t<$:;KdeF+�7�KL7�:;K2�s,/5836:;<-:�� ���"*"D	� U
�X3�2Z04E;,�BF+�7�:;,�P�7?QO,G.?7�=",]78�^\F7�="<gM ='0�7)04<-.G7)B;B;243?|;<-5H7)04<$36:f<$=a\;=",/K~@}3�2a04E;,�vF,1+$K[i[7�:;K

E;,/:;./,h@}3�2]04E;,A@}3�24./,�7�=�P�,/+-+ U w E;<$=]58,/7�:;=�04EF7)0G04E;,HB;243�eF+$,15 <$=]="36+-QO,1K�7�=]<$:�='047)04<$./=1i

,r|d./,1B;0ZPY<-0"EL7kvF:;<g04,�./365JBF+$,�| � � iF96<-Qs<$:;9T7T./365TBF+$,r|AvF,/+-K[i 	 U
w 3]vF:;K�04E;,�@}3�24./,�36:�36:;,�='BFE;,12",�K;\;,�043k0"E;,�B;24,1=",/:;./,>36@I04E;,�3�04E;,12/iD=z0�7)2"0�PZ<g04EA04E;,

7�="="\;5TB;04<$36:�36@�7�:x7)2"eF<g0"2�7)2"RA243�0�7)0"<$36:F7�+$+gR^M ='Rd585J,10"24<-.YBD7)2"04<-./+$,)U w E;,>043�0�7�+ ,/+-,/.10"2"<$.�vF,/+$K

<$= �d:;3�PZ:�@}3�2G\;:;<-@}3�245 <$:;.1<$K;,/:O0GvF,/+$K;=GK;<g24,/.10",/K�7�+$36:;9L04E;,8=zRd5858,r0"2"R�7&|;<-= �


M 7&|;<$= � 3�2

7�+$36:;9T7]+$<$:;,�Bo,r2"Bo,/:;K;<-./\;+�7)2�043]04E;,�='Rd585J,10"2"R87&|;<$= � � M 7&|d<$= � U w E;,12",�7)24,�583�24,aBD7)2"0"<$./+-,/=
<$:L0"E;,G='Rd='0",/5 04EF7�:x04E;,G36:;,�0"EF7)0�<$=Ze_,/<$:;9A@}3s.1\;="=",/K�36:[i_eF\d0a04E;,G<-:S04,r24,/='0�E;,12",G<$=a36:;+-R

<$:A04E;,�@}3�24./,1=Y36:A04E;<$=�36:;,�BD7)2"04<-./+$,a<-:h0"E;,.�s:;3�PY:A043�0�7�+_vF,/+-K�36@ 04E;,�='Rs='04,/5 36@ BD7)2"04<-./+$,/=1U

��E;3^36=",�7k.1Rd+-<$:;Kd24<-.?7�+[./3^3�24K;<$:F7)04,�='Rs='04,/5 �	� 3 � 3�
 � U �D3�2 �� M <$:;./<-K;,/:O0�vF,/+$K;=�P�,�EF7�QO,��
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M 7&|;<-=/i;04E;,>043�047�+oBo3�04,/:O04<$7�+t<-=
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UOMa,/:;.1,�iXPY<-04E �>24,1B;24,1=",/:O04<$:;9804E;,>K;<$='047�:;./,�7�+-36:;9T04E;,�Bo,124<-58,104,r2
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	��� � � � �� 3 � # - Dd� �
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� � � �� � � � ��� � ./36= � 3 � # - D"D	�
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PYE;,124, 	��
	�� � � � � �� ./36= � :�� ="<-: � � iFPY<-0"E 	��
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PYE;,124, 	;� � �
�
24,1B;2",/=",/:O04=�04E;,�0"3�0�7�+[vF,/+$KLPY<-04Ef7 �� M <-:;./<$K;,1:S0�vF,1+$K[iX7�:;K 	;� � �� ='<$58<-+�7)24+gRA@}3�2a7�� M <$:;./<-K;,/:O0�vF,/+-K[U4�s<-:;./,87�+-+�36@�04E;,k:^\;5J,124<$./7�+�.?7�+$./\;+$7)04<$36:;=>7)24,kK;36:;,J<-:�04E;, � M 
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8 � .136= � : � � �� � � � : �� �� �� � � 8 � ./36= � : �� �� �� � � 
 ="<-: � � ="<-: � � # - #;� �
��,/:;,r2�7�+$<1�/,Z04E;,Y@}3�24./,Z@}3�2"5k\;+$7>@}3�2�='0�7)04<-.�vF,/+-K;=
@}36\;:;KH<$: �^0"2�7)0"0436: � ����#	*	� i6BD7�96, � 3"� i

043G04E;,a.?7�=',�PZE;,12",�0"E;,�vF,1+$KA<$=
04<-58,rM Q�7)2"Rs<$:;9;iOPZE;<-+$,�04E;,�@}3�24.1,a.?7�:�=z04<$+-+Xeo,a./7�+$./\;+$7)04,/Kh7)0

,1QO,12'R�<-:;='0�7�:O0 � iF7�=Z<-@I04E;,�vF,/+$K;=�P�,124,>='0�7)04<-.��

� � � � � �1# � � � � �� � 8 3 � � � � �� � 8 3 � �  �( ��� ( �
�
���� � �� � 8 3 � � ���� 2 �( � � I � � � # - #$�"�



��D	�

PYE;,124, � �� � 8 3 � � K;,1:;3�04,/=Y0"E;,>24,?7�+[04<-58,rM Q�7)2"Rs<$:;9]='0�7)0"<$.�vF,/+$KL='\;.�EL0"EF7)0
� �� � 8 3 � � � jZ, � 	 � � �  ������� � � # - #	D	�

7�:;Kf04E;,�36\d0 P�7)24KL:;3�2"5H7�+[36@I04E;,>="\d24@q7�./,�<$=/�

�( � � � �� .136= � � : �� ="<-: � � � ./36= � � ( �� ="<-: � � � �� �� �� ./36= � � ( �� ="<-: � � � # - #"#$�
PYE;,124, � � EF7�=�eo,/,/:�K;,1vF:;,/KLB;24,rQd<$36\;='+-RS��=",1,�=",/.)U � U �"� Un`a+$="3k:;3�04,�04EF7)0 I � � � � � I�� � I � � 3
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,r|sB;24,/="="<-36:;=G@}3�2 	;� � � U w E;<$=�5k\;=z0]7�+$="3�eo,JP�24<-0'04,/:�7�=G7�:�,�|dBF+$<-./<-0�@}\;:;.104<-36:�36@W04<$58,T="3
04EF7)0Y<-0�.?7�:fe_,�=",rBD7)2�7)04,/KL36\d0�eo,1@}3�24,>04E;,><$:O04,/9�2�7)0"<$36:[U w E;,�24,/="\;+g0�<-=/�
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BD7)2"0?U

��\;,�043�='Rs5858,10"2'R�<-0p<-=W,r|sBo,/.r04,/KT0"EF7)0p0"E;,124,YPY<$+-+seo,�:;3�:;,r0W@}3�2"./,Z<-:k04E;, �� �� �� M K;<g24,/.10"<$36:

��:;3h243�0�7)04<-36: � 7�:;K :;3f:;,r0�@}3�24./,k<$:�04E;, �� M K;<g24,/.104<-36:[itPYE;<$.�E�<-=�36\d0�36@p04E;,kBF+$7�:;,J36@p04E;,
<$:;.1<$K;,/:O0�,/+-,/.10"2"<$.>vF,1+$KfK;<g24,/.10"<$36:[UOMa,1:;./,�<g0Y<-=Y,�|dBo,1.104,/KL04EF7)0/�

� � � 8 �� :��
�
�� - � # - #	*	�

w 3�vF:;<-="E 04E;,T='Bo,1./<-vF.?7)0"<$36:�36@p04E;,J@}3�24.1,J<-0�<-=�:;,/./,1="=47)2"R�043�vF:;K ,?7�.�E�./365JB_36:;,/:S0/U

��<-2"='0Y0"E;,


M .1365JBo36:;,/:O0?�

�  �� � �1# � � � � � ��  �� � � � ��  �( �:� ( �
� � 2 �( �  �� � I � � � # - #$�"�



��D"D

w E;,�<$:O04,/9�247�+ e_,/./3658,1=/�

�
�
� �1# � � � < � � � � I � � ./36= 2 � � : � < � � � � I � � ="<-: 2 � � : � < � � � � I � � ="<-: � � .136= � � � � # - #	!	�

PYE;,124,��

�
�
� ./36= 2 � � ��� �  � ./36= � � ( � � 2 ="<$: � � :  � 2 ="<$: � � �: ="<-: 2 � � 	 � � � ./36= � � ( � � � 	 � 2 ="<-: � � : � � � � � 2 ="<-: � � : � � ��� � 2� ="<$: � � � � # - #	�	�

�
�
� ./36= 2 � � ��� � � � ./36= � � ( � � 2 ="<-: � � : � � 2 ='<$: � � �: ="<-: 2 � � I � � � ./36= � � ( � � � I � 2 ='<$: � � : � � � � � 2 ="<-: � � : � � ��� � 2� ="<$: � � � � # - 3��	�

� � � � ./36= 2 � � ( � ��� � .136= � � : � � � � ="<-: � � ( � �  � ./36= � � (  ��� � ="<-: � � �: ="<-: 2 � � ( 	 � � � ./36= � � :
	 � I � ='<$: � � ( I � � � ./36= � � ( � � � � ='<$: � � ( � � � � � � ="<-: � � �
� # - 3s� �

7�:;K

� � � �
� � � 	 � � � ��� � � # - 3"�"�

� � � �
� � � I � � � � � � � # - 3�D	�

 � � �
�
8 � � � � � � 8 � � # - 30#$�

� � � �
�
8 � � � � � � 8 � � # - 3"3"�

� � � � � � 
 � � � � � � � 
 � � # - 3�*	�

jZ,1B_,?7)04<-:;9J04E;<$=Y7�:F7�+-Rs="<$=�@}3�2 � 8 96<-QO,/=/�
�  �� � �1# � � � � � ��  �� � � � ��  �( � � ( �

� � 2 � �( �  �� � � I � � � # - 3"�"�
w E;,><$:O04,/9�2�7�+ .?7�:heo,>="<$5JBF+-<-vF,/Kh043;�

� 8 � � �1#o="<$: � .136= � � � < � � � � I � � ./36= 2 � � : � < � � � � I � � ="<-: 2 � � : � < � � � � I � � ="<$: � � .136= � � *
� # - 3�!	�



��D�#

PYE;,124,��

�
�
� ./36= � � �  � � � ( � � 	 � ( � � �  � : ="<-: � � � ( � � � � (�	 �  � : � � � � � � � # - 3��	�

�
�
� ./36= � � � � � � � ( � � I � ( � � � I � � : ="<-: � � � ( I ��� � ( � � � � : � � � � � � � # - *��	�

� � � ./36= � � � � � I � : � � � � : � � 	 � : � � �  � (  � � � ( � � � � � :
="<$: � � � ( � � � � � : � � � � ( � � � � � : � � � � :
	 ��� � : I �  � � � # - *d� �

�s� " � 7 � B��$ ��
w E;,TBFESRs="<$.?7�+W="<-0"\F7)04<$36:�04EF7)0>P�7�=�<-:SQO,/=z04<$9O7)04,1K�<$=�04EF7)0�36@�0 P
3L='BFE;,124<-.?7�+�BD7)2"0"<$./+-,/=

,?7�.�E�PY<-0"E�7AK;<�7�5J,104,12�36@ D"! 0 5 @q7�+$+-<$:;9A<$:~04E;,k7)045836=zBFE;,124,k7)0a04E;,/<g2�0",12458<-:F7�+IQO,/+-3s./<g0 R

� � U ��#	* 5 �)=",/.]3�2 � U � ��� 58< �)Ed2 � U w E;,k<$:;<-0"<�7�+c24,1+�7)04<gQO,�Bo36="<g04<$36:;=�36@W0"E;,/=",]BD7)2"04<$.1+$,/=�<$:�7
BF+�7�:;,8P�7�=�04E;,A36:;+-R�96,13658,10"24<-.?7�+pK;<-�o,r24,/:;./,Heo,r0 P
,/,/: 0"E;,HK;<-�o,r24,/:O0T='<$5]\;+�7)04<-36:;=/U w E;,

<$:;.1<$K;,/:O0p* � vF,/+$KGP�7�=p7�="="\;5J,/KG043aEF7�QO,�7�P�7?QO,/+$,1:;9�04E]+$36:;96,12�04EF7�:G04E;,
0"3�0�7�+s="<1�/,�36@F04E;,
� M BD7)2'04<$./+-,�='Rs='04,/5 eF\d0�P�7�=Y3�04E;,12"PY<$=',�\;:;='Bo,1./<-vF,/K[U w E;,�vF,/+$Kf='0"24,/:;9�0"Ex36@b04E;,�<-:;./<$K;,/:O0

* � BF+$7�:;,�P�7?QO,�P�7�=�7JBD7)247�58,104,12/iDQ)7)24<$,1Kfeo,10 P�,1,/:�7)eo36\d0 � U � � �)5 7�:;K ����� � �)5LU
`
0 RsBF<-.?7�+c:S\;5Geo,12a@}3�2a0"E;,�vF,/+$K~='0'24,/:;9�04E~36@�="36+$7)2�2�7�K;<�7)0"<$36:x<$:L0"E;,G\dB;Bo,12�7)045J36='BFE;,124,�<-=

�"��* � �)5Li_3�2 � U # R ' �)5 2 i �VMa3�P
,/+$+c7�:;K ��,124,1:SR � ���	���	� iXB U �"3"� U>V�04E;,12>7�\d04E;3�24=�EF7?QO,
\;=",/Kk:S\;5]e_,124=n36@F="<$5J<$+�7)2c5H7�96:;<-0"\;K;,/=W�K�s.�E;+�7�5TB i � , -0/1��
 � ���	��*	��� U �I7�='04+gROi)04E;, ��./365JBF+-,r| �
K;<$,1+$,/.10'24<$.]./36:;='047�:S0�36@n04E;,kBD7)2'04<$./+-,/=aP�7�=�.�E;36=",/:�0"3Ae_,T,1<-04E;,12�:;,?7)2>7H24,/="36:F7�:;.1, � � � �( � - �d� : � � - �d� � 3�2Z3��DM 24,/='36:F7�:;./,E� � � � � - � : � � --� � U

�a3�04,L04EF7)0HPY<-04E;36\d0H0"E;,x* � @}3�2"./,~./365JBo36:;,1:S0H04E;,x0 P�3�BD7)2"04<-./+$,1=8P�36\;+$K 24,/5H7�<-:

=",1BD7)247)04,/K 7�:;K 0"E;,124,�P
36\;+$K�e_, :;3 .�EF7�:;96, <$:�0"E;,/<-2h24,/+$7)04<-QO,~Bo36="<g04<$36:;=1U w E;<$=�<$=h="3

eo,1.?7�\;=", � � � 04E;, BD7)2"0"<$./+-,/=/u�<$:;<-0"<�7�+�=",1BD7)2�7)0"<$36: <-=f="3 +$7)2496,�0"EF7)0f04E;, lF\;<-K @}3�24./,/=L7)24,

:;,/96+-<$96<-eF+-,�i�7�:;K � �"� e_,/.?7�\;=",80"E;,8BD7)2"04<$.1+$,/=G7)2",804E;,8=47�58,J="<:�/,A7�:;K�5H7�='=/�GE;,/:;./,H04E;,/<g2
04,12"58<$:F7�+�QO,/+-3s./<g04<$,/=>7)24,k04E;,8=47�58, � 24,/./7�+$+�04EF7)0�0"E;,J<$:;<g04<�7�+n./36:;K;<g04<$36:;=�='Bo,/.1<$@�R 0"E;,T0 P�3
BD7)2"04<-./+$,1=a7)24,�@q7�+-+$<-:;9H7)0�04E;,/<g2Z04,r2458<$:F7�+[QO,/+-3s./<g04<$,1= � iX7�:;KH� D	� 04E;,>BD7)2"04<$.1+$,/=�./7)2"2"R�:;3H:;,10
.�EF7)2496,�3�2Y<$:O0"24<-:;="<$.>K;<-B_36+$,�583658,/:O0?U



��D	3

w E;,H24,1+�7)04<gQO,80"2�7&yz,/.1043�2'R�36@Y36:;,HBD7)2"0"<$./+-,APY<-0"E�2",/='Bo,1.10T0"3~0"E;,h3�0"E;,12]P�7�=G04E;,H2�7�P

KF7)0�7G04EF7)0�P�7�=�B;243sK;\;./,1KfE;,124,)U�*�='=",/:O04<�7�+-+-ROis04E;,�963�QO,124:;<$:;9TK;<-�_,124,/:O04<�7�+[,1�s\F7)04<-36:;=�P
,124,

<$:O04,/9�247)04,/KH:S\;58,124<-.?7�+$+gRJ7�:;KT04E;,Z24,/='\;+-04<-:;9�0"2�7&yz,/.1043�2'RkBF+-3�0"04,/K[U w E;,Z:S\;58,124<-.?7�+FBD7�.��)7�96,
��*�� 
��;Va��* P�7�=Y\;=",1Kx@}3�2Y04E;,><$:O04,/9�2�7)0"<$36:C� �
Rs24:;,>7�:;K Ma<$:;K;587)24="E�� ���	�"3"��� U

w E;,
0"3�0�7�+^@}3�2"./,
36:]36:;,�BD7)2"04<-./+$,�<$:�04E;,
B;24,1=",/:;./,�36@d04E;,�3�04E;,r2�<$=b.r24<-04<-.?7�+S<$:G3�e;0�7�<-:;<$:;9

04E;,p0"2�7&yz,/.1043�2"<$,/=/UI`�0I,?7�.�E�04<-58,n='04,1B�04E;,W@}3�2"./,�<-=I,1Q)7�+$\F7)0",/KG7�:;,1P�7�:;K �a,rPY0436:[u =tv;2"='0c+$7�P
<$=I<$:O04,/9�2�7)0",/K�043�3�e;047�<$:>0"E;,
:;,r|d0IBo36="<g04<$36:><$:�0"E;,W0"2�7&yz,/.r043�2"ROU w E;<$=I<$=c7Z./365JBF\d0�7)0"<$36:F7�+$+gR^M

<$:O04,/:;='<-QO,>B;2"3s./,/='=/U

`a:x<$:O04\;<-0"<-QO,�@},/,1+b@}3�2�04E;,G+-<1�O,/+gR�0"247)yz,1.1043�24<-,/=�.?7�:Le_,G96+$,?7�:;,/K~@�24365 74�d:;3�PZ+-,/K;96,G36@
04E;<-=G@}3�24./,HQO,/.1043�2T7�=]7x@}\;:;.104<-36: 36@�24,/+$7)04<-QO,TBo36="<g04<$36: � 7�:;K�K;<$,/+-,/.10"2"<$.H./36:;='047�:S0 � U w E;,
<$:;.1<$K;,/:O0�vF,/+-K ='0'24,/:;9�04E�P�36\;+$K�5836='04+gRLB;243�Qd<$K;,k36:;+-R�7�: 7)2"eF<-0'2�7)2"R~=".?7�+-,T@q7�.r043�2�7�:;K�="3

<$=�<$96:;3�24,/KAE;,12",�U ��<-96\d24,/= # U 3 7�:;K # U * ="E;3�P 04E;,�043�047�+X@}3�24.1,�vF,1+$K;=�36:A36:;,�BD7)2"04<-./+$,ZPYE;,/:

:;,?7)2J36:;,�� 7�:;K 36:;+gR�36:;, � 3�04E;,r2JBD7)2"04<-./+$,�<$:�7�:{7�5GeF<$,/:O0JQO,12'04<$.?7�+ 	 vF,1+$K[U w E;,L7&|d,/=

7)24,�5H7)2��O,/Kh<$:�\;:;<-04=�36@c=zBFE;,124,�K;<$7�58,104,12"=/Un*
7�.�EL7)2"2"3�P ='047)2"04=Y7)0�0"E;,�24,1+�7)04<gQO,�B_36="<-04<-36:

36@�04E;,�BD7)2"04<-./+$,G<-:~�s\;,/='0"<$36:�7�:;KxBo36<$:O04=a<-:~0"E;,GK;<-24,/.r04<$36:~36@�04E;,G@}3�24./,]36:x04EF7)0�BD7)2'04<$./+-,

7�="="\;5J<$:;9�0"EF7)0T04E;,r24,�<-=J7�:;3�0"E;,12JBD7)2"0"<$./+-,�+-3s.?7)04,1K 7)0k04E;,�3�2"<$96<$:[U w E;,f+-,/:;9�04E�36@Y04E;,

7)2"243�PY=><-:;K;<$.?7)04,1=>04E;,]24,/+$7)04<-QO,]='0"2",/:;9�04E�36@p04E;,T@}3�2"./,�U � >?78 ;�� ����B�8<7	�5>D%/#	7��d! � 79897?(^ 
� �/% �$!g(�� =q�08� >?7Z% 8&8?��; ��%�( � �'� �/%�(;(D�� � 7 �1��� �D% 897	�T%���=q%�8�% �� �>?7�=q�08��97 �8%���(F!- �B ��7	�n% 8<7
�/�)( �9798r(?7 �_� � ' ,124,�04E;,1Rf043HEF7�QO,�0"E;,G=47�58,G=".?7�+-<$:;9A7�=�04E;,�2",/="36:F7�:O0>./7�=",�io5836=z0a36@�04E;,
:;36:d24,/='36:F7�:S0�7)2"2"3�PY=WP�36\;+-K8eo,�<-:SQs<$="<geF+$,�U � �a3�04<$./,�04EF7)0�0"E;,�@}3�24./,ZvF,1+$KH<$=��s\;<-0",ZK;<-�_,124,/:O0
@}3�2A04E;,x0 P�3�.?7�=",/=h="E;3�PZ:[��:;36:sM 24,/="36:F7�:O0 � � ��24,/="36:F7�:O0?U w E;<$=A�^\F7�+$<-047)04<-QO,�K;<-�o,r24,/:;./,

7�+$36:;,k<$=�,/:;36\;96E�043�96,/:;,12�7)0",T<-:S04,r24,/='0�<$: 04E;<-=/i eF\d0G7�=�PZ<-+$+beo,T="E;3�PZ:�+$7)04,12?i 04E;,12",J<$=>7

�s\F7�:O04<g0�7)04<-QO,JK;<-�o,r24,/:;./,h7�=�P�,/+-+ i�PY<-04E�04E;,824,1="36:F7�:S0k.?7�=',HEF7�Qs<$:;9~5]\;.�E�+�7)2"96,12G@}3�24./,1=/U

w E;<$=/i;043^3;i;<$=Y7T963s3^K�24,/7�="36:L@}3�2�04E;<$=�<$:OQO,/='04<-9O7)04<$36:[U

` �s\F7�+-<-0�7)04<gQO,�\;:;K;,r24='0�7�:;K;<-:;9�36@�7�+$7)2496,fBD7)2"0J36@�04E;,/=",x@}3�2"./,LvF,/+$K;= �q04E;,f24,/96<-36:;=
PYE;,124,f04E;,f=",1BD7)2�7)04<-36: <$=J+�7)2496, � <$=TBo36="="<geF+$,h04Ed2436\;96E 04E;,L\;=',L36@�04E;,f:;36:sM <$:O04,12�7�.r04<$:;9
7)B;B;243?|;<-5H7)04<$36:[U�
 :]0"E;<$=b.?7�=',�0"E;<$=�7)B;B;243?|;<-5H7)04<-36:�Rd<-,/+$K;=b04E;,�@}3�2"./,
eo,10 P�,1,/:k0 P�3aBD7)2�7�+-+$,/+
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8.

� !���B�8<7 �s�'" � � �08��97 � 7? ;�7�7?(~ ;�� � ��>?798<7	� � 8<7	�"�)(D%�(^ �/%���7��
jZ,/96<-36: ="E;3�PY: <$= � ! \;:;<-04=h@�24365 24,/@},r24,/:;./,�=zBFE;,124,�U �a3�04,x04EF7)0h04E;, 7)2'243�PY=�7)24,

:;3�0a043h=".?7�+-,�eo,10 P�,/,1:�04E;<-=�vF96\d2",T7�:;K~04E;,]:;,r|s0?U>`Z|d,/=�7)24,G5H7)2��O,1K�<-:�\;:;<g04=�36@n='BFE;,124,
K;<�7�5J,104,124=1U
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20.

� ! ��B�897 �s� � � � �08 �97 � 7? ;�7�7/(~ ;�� � ��>?798<7	� �D(D�)(�� 897	�"�)(D%�(^ ��/% ��76�
jZ,/96<-36:{="E;3�PZ:{<-= � ��� \;:;<-04=J@�24365 2",/@},124,/:;.1,�=zBFE;,124,�U �a3�04,h04EF7)0J04E;,L7)2"243�PZ=J7)24,

:;3�0Z0"3J=".?7�+-,�eo,r0 P
,/,/:L04E;<-=YvF96\d24,G7�:;K�04E;,>B;24,rQd<$36\;=Z36:;,�U
`Z|;,1=�7)24,>5H7)2��O,/K�<$:L\;:;<g04=�36@
='BFE;,12",�K;<�7�58,r04,124=/U



��D"!

� QO,12'04<$.?7�+ � K;<-B_36+$,/=1iS='<$:;./,�04E;,�,r|d0",124:F7�+svF,/+-KJ36@X7a='BFE;,124,Y<$:k7�\;:;<-@}3�245 ='0�7)0"<$.�,/+-,/.10"24<-.�vF,/+$K

<$=�04EF7)0Y36@�7TK;<gBo36+-,�7)0�04E;,>./,/:O04,12�36@I04E;,>=zBFE;,124,�U

w E;,>,/+$,1.10"24<-.>vF,/+-KL36@�7JK;<gBo36+$,�PY<-04E�K;<-Bo36+-,�58365J,/:S0/i ��� iD<$:L7T='BFE;,124<-.?7�+I.13s3�24K;<-:F7)04,

='Rs='04,/5 � � � 3 � � 3 � � � � 7�+$<-96:;,/K�PY<-0"E�04E;,>K;<-Bo36+-, � <$=/�
	 � ������� 7 � 8 � � � 2

#�� �1#�� � � � �8 �9� ./36= � � : �� ��� ��� � ="<$:�� � � � # - *	�"�
�s,/,]vF9;U # U � @}3�2�04E;,]K;,1vF:;<-0"<$36:;=�36@p04E;,]='Rs5Geo36+$=1U �a3�04,�04EF7)0�04E;,]K;<gBo36+$,GP�7�=�.�E;36=",/:�043
eo,>./,/:O04,124,1K~7)0�0"E;,�3�24<-96<$:L7�:;K�3�24<$,1:S04,1Kx7)0Z='3658,�7�:;96+-,><-:�04E;, � M 
 BF+�7�:;,)U

θ′ Fr′

Fθ′

x′

z′

r

x′

z′

z

x

� ! ��B�897 �s� � � � ! �[��� 7G%� Z�081! �6!g(L%�( �x% � �"� �1!�%� A7	� =q�08�� 7�#	7 �r 4�08��Y%& Y% �d! �' 4%�(^ �o��!-(^ 1�

w E;,a:;,�|d0�='0",1Bh<$=�043�vF:;KH04E;,a@}3�2"./,a36:A7�:;3�04E;,12�K;<gBo36+$,)isK;\;,a043�04E;,ZvF,1+$KA36@[04E;<$=
36:;,)U

�F24365 �^0"2�7)0"0436:�� ����#;� � isB U � ��* �
� � � � �  	 � � # - *"D	�

PYE;,124, 	 <-=�0"E;,k,�|d04,12":F7�+bvF,/+$K�PZ<g04E;<$:xPYE;<$.�E�04E;,kK;<-B_36+$,G<-=�<-5858,12"=",/K[U��^B_,/./<$7�+$<:�1<$:;9H043
BD7)2�7�+-+$,/+ K;<-B_36+$,/=1�

� � � � �� � � � � � �8 � ./36= � � ( �� ��� ��� � ="<$:�� ��� � # - *�#$�
Ma,/:;./,)�

� � ( D � � � 2
#�� �1#�� � � � �8!� � � ./36= 2 � � ( ='<$: 2 � � � : �� ��� ��� � � � ./36= � � ="<$:�� � � � � # - *	3"�



��D"�

��,/./365JB_36="<-0"<$36:A043T04E;, � � M 
 � 7&|;,1=�Rs<$,/+-K;=
� 8 � � � � � ="<-:�� � :��  � ./36= � � � # - *"*	�
�
� � � � � � ./36= � � ( �  � ="<-:�� � 3 � # - *	�"�

96<-Qs<$:;9;�

� 8 � � ( D � � � 2
#�� �1# � � � ="<-:�� � � ='<$: 2 � � ( # 	�� � 2 � � � � # - *"!	�

�
� � � ( D � � � 2

#�� �1# � � � ./36= � � � ( D : .136= 2 � � � � # - *"�	�
�c7�=z04+-ROid0"247�:;="@}3�245H7)04<-36:h0"3T04E;, � M 
 ./3s3�2"K;<$:F7)04,/=�<$=�:;,/./,1="=47)2"ROU �K�s,/,>vF9;U # U ! U �

r

z

x

x′

z′

θ

β

θ′

� !���B�8<7 �s� ! � � �^�08��d!-(D%� A7� �8/%�( ��=q�08��8%& '!��)( =q�08��D% 8/%���� 7�� �d!��[���:7	� �[���$% 81!�97	�f%� �%�(~%�(����:7
� �� ;�!$ �> 8<7	� � 7	�1 Y 4�T >?7 � �� � % � ! �r�

' ,�EF7?QO,��

� � � � ( � � � � ( � � � � : � ( � � � � # - ���	�



�<#��

7�:;Kx7�+-="3

� 8 ��� 8 � ="<-: � :�� � � ./36= � � # - �s� �
�
�
� ( � 8 � ./36= � :�� � � ="<-: � � # - �"�"�

w E;<-=�K;<gBo36+$,�M K;<-B_36+$,T@}3�24./,JvF,/+-K�<$=>="E;3�PZ:�<-: vF9;U # U � U w E;,J="<-58<$+$7)24<-0 Rxe_,10 P�,/,/:�04E;<-=
7�:;KA5]\;.�EH36@o0"E;,a@}3�24./,�vF,/+-KH<$:8vF96=/U # U 3 7�:;K # U * <-=
3�eSQd<$36\;=
7�:;Kh./7�:H=47�@},/+-RTeo,�7�="='\;58,/K
043keo,�5836='04+gRAK;\;,>043k04E;,�0"E;,�=47�58,�58,1.�EF7�:;<-="5LU

w E;<-=Y+-,?7?QO,/=�\;=�PY<-04EA04E;,�@}3�24./,/=�PYE;,/:f04E;,�='BFE;,12",/=�7)24,�:;,?7)24+gR^M 0436\;.�E;<$:;9;U�
 0�<-=�0"E;,124,

PYE;,124,~04E;,~�s\F7�+$<g0�7)04<gQO,xK;<-�o,r24,/:;./,/=f7)24,~="3�Kd2�7�5H7)04<-.�U �a3 7)0"04,15JB;08PY<$+$+Yeo,�5H7�K;,L043
\;:;K;,124=z0�7�:;K{04E;,L@}3�24./,1=8E;,124,L�^\F7�:S0"<-0�7)04<gQO,/+-ROU���\F7�+-<-0�7)0"<-QO,/+gROi�E;3�P�,1QO,12?i�<g08<-=87)B;BD7)24,/:O0

04EF7)0aPYE;,/:�:;,?7)2>7�: 7)eF="3�2'B;04<$36:x24,/='36:F7�:;./,k0"E;,]vF,1+$K;=�7)24,]+�7)2496,]7�:;K~@q7?QO3�2�./3O7�96\;+�7)04<-36:

3�QO,12J=',1BD7)2�7)04<-36:[i�PZE;<-+$,h@}3�2J04E;,h3��XM 24,/="36:F7�:;.1,L.?7�=",h04E;,hvF,1+$K;=H7)24,h5]\;.�E ="5H7�+-+$,12k7�:;K

@q7?QO3�2Z./3O7�96\;+$7)04<$36:�36:;+-RHPYE;,/:f04E;,�BD7)2"04<-./+$,/=Y7)24,><$:;<-0"<�7�+$+gRH:;,?7)24+gRAQO,12"04<-.?7�+$+gR^M 7�+-<$96:;,/K[U

' <g04E�0"E;<$=Z<-:S0"\;<-04<gQO,�BF<-.104\d24,�eF\;<$+g0Z\dB iF04E;,�0"2�7&yz,/.1043�2"<$,/=Z7)24,�B;2",/=",/:O04,/Kx:;,r|s0?U

�s� "S�$� � 7	�"�)(D%�(s � 8/%���7	�1 4�08/!:7	�
` 0 R^BF<$.?7�+I24,/="\;+g0>@}3�2�7H0"2�7&yz,/.r043�2"RL=z0�7)2"04<-:;9h@q7)2>7?P�7?ROi_eF\d0�='04<$+-+b./+-36=",G,/:;36\;96E�0"3Ae_,

7)0"0"247�.104,/K�<-=�=",1,/:�<$: vF9;U # U � � U 
 :�7�+-+n0"E;,83�04E;,12>vF96\d24,/=/ib04E;,r24,87)24,J5H7�:SR~0"247)yz,1.1043�24<-,/=
="E;3�PZ:�36:f,?7�.�EhBF+$3�0?U w E;<$=�<$=�@}3�2Z.136:SQO,/:;<-,/:;./,>36:;+-ROi;7�=�,?7�.�Ef0"247)yz,1.1043�2"RH<-=�04E;,�2",/="\;+-0Y36@

78=",1BD7)247)04,�24\;:xPY<-04EL0 P�38BD7)2"0"<$./+-,/=�@q7�+$+-<$:;98<-:L04E;,]7)045836=zBFE;,124,�U��a3�04,>0"EF7)0�04E;,�="587�+$+$,r2
36@b04E;,�0 P�3H./<g24./+-,/=�="E;3�PZ:~<-:L04E;,�vF96\d24,/=a24,rB;24,/=",/:O04=a04E;,�=zBFE;,124,k7)0Z04E;,G3�2"<$96<$:[U�`a+-+t0"247&M

yz,/.10"3�24<$,/=�7)24,��A�&/1-0, � � �b043�04E;,Y./,/:O04,12�36@D04E;<$=W='BFE;,124,)U w E;,Z+$7)2496,12
36@X04E;,Z./<g24./+-,/=W24,rB;24,/=",/:O04=
04E;,�./+$36=",1='0JB_36="="<-eF+-,x7)B;B;243O7�.�E{36@a7~0"2�7&yz,/.1043�2'R 043�04E;,�2",/@},124,/:;.1,x='BFE;,124,�i�7�=k04E;,�0"247&M

yz,/.10"3�24<$,/=�0'2�7�.A��04E;,���� �?, ����36@�04E;,H=",1./36:;K =zBFE;,124,H24,/+$7)04<-QO,J0"3L04E;,8v;24='0?U w E;,A7&|;,1=]7)24,
5H7)2��O,1K�<$:�\;:;<-0"=�36@�='BFE;,124,HK;<$7�58,104,12"=/U w E;,80"2�7&yz,/.r043�2"R�+$7�='04=�@}3�2 D	� 3 3�D�� =".?7�+-,/K�04<$5J,
\;:;<-0"= � � 3 U 3 =",1.�U � 7�:;K�04E;,J+$7�='0�EF7�+-@�36@�04E;,TK;<$='0�7�:;.1,J043�0"E;,TBD7)2"04<-./+$,T<$=>./3�QO,r24,/K�<$:�04E;,
+�7�=z0 D�� 0"<$58,G\;:;<g04=N� � � U # 58=',/.�U � i[3�2?io04E;,]+�7�='0�EF7�+-@W36@n04E;,G043�0�7�+IK;<$='047�:;./,T<-=a./3�QO,124,/K�<$:
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� ! ��B�897A�s�'� � � �08 �97>#	7	�1 4�08 � � 7� ;�7�7/(~ ;�� �D%�8?%���� 7�� #	798/ "! �/%�� �d!��o��� 7	�r�
�a3�04,>0"EF7)0Z04E;,G7)2'243�PY=a7)24,>:;3�0Z043J=".?7�+$,>eo,10 P�,/,1:~0"E;<$=ZvF96\d24,�7�:;KLvF96=/U # U 3 7�:;K # U * U

�D3�24./,�QO,/.1043�24=�04EF7)0�P�,124,�043s3k+$36:;9kP�,124,>3658<-0"0",/K[U
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    3 sec.
  9 sec.

   12 sec.

   15 sec.

impact: 15.5 sec.

� !���B�8<7 �s�$��� � � � �F!�1%��t �8?%���7	�1 "�08��E=q�08.8<7	�"�)(D%�(^ �1% ��7��
w E;,J5H7)2��d=>="E;3�P�04E;,T04<$58,T,/+�7)BF=',/K�="<$:;.1,804E;,8='0�7)2'0�36@
04E;,8='<$5]\;+�7)04<-36:[UH`Z|;,/=�7)24,

5H7)2��O,1Kf<$:�\;:;<-04=�36@b='BFE;,r24,�K;<�7�5J,104,124=1U

� U �"! � 36@p04E;,G043�047�+c04<$5J,�U w E;<-=�='E;3�PY=�0"E;,]0 R^BF<$.?7�+n7�./.1,/+$,1247)04<$36:~@}3�2�04E;,]24,/="36:F7�:O0�.?7�=",

7�=�04E;,>BD7)2"0"<$./+-,/=Z7)B;B;2"3O7�.�Ef,?7�.�Ex3�04E;,12Y583�24,�./+$36=',/+-ROU

��<$96\d24,1= # U �6� 7�:;K # U � � ="E;3�P @q7�5J<$+$<-,/=�36@
0'2�7&yz,/.1043�24<-,/=�@}3�2�<$:;./<-K;,/:S0GvF,1+$K�='0"2",/:;9�04E;=

36@ � U �0# � �)5 7�:;K � U �"�0# � �)5 24,/='B_,/.104<gQO,/+-ROU��a3�0T="E;3�PZ:�7)24,h0"E;36=",�0"247)yz,1.1043�24<-,/=G04EF7)0
P�,12",T:;,1QO,r2�7)�_,/.104,/K~eSR�0"E;,k,1+$,/.10'24365H7�96:;,104<-.G@}3�24./,T7�:;K ="3hK;<$K�:;3�0�="E;3�P 7�:SRx24,1+�7)04<gQO,

583�QO,/58,/:O0?U�`a+-="3;io24,/./7�+$+�04EF7)0�04E;36=",]0"2�7&yz,/.10"3�24<$,/=a04EF7)0�583�QO,/K�+$,/='=�04EF7�:�36:;,TK;<$7�58,104,r2
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� !���B�8<7 �s�$�6��� � 8?%���7	�1 4�081! 7	�W=q�08 897	�"�)(D%�(^ �/%���7�� � # �� # �� # � 6S��6�� �����h�
*
7�.�E]0"2�7&yz,/.1043�2'R�<$=p7a=",1BD7)247)04,�="<$5]\;+�7)0"<$36:�24\;:[U�`Z|d,/=p7)24,�5H7)2��O,/K]<-:k\;:;<g04=n36@F='BFE;,124,

K;<�7�5J,104,124=1U

<$: � � 5J<$:S\d04,/=�36@I24,/7�+o04<$58,�P
,124,�:;3�0Z="E;3�PY:f@}3�2�04E;,>="7�58,�24,?7�="36:[i;04E;,�<$K;,/7keo,1<$:;9]04EF7)0

7)045836=zBFE;,124<$.�0"\d2"eF\;+$,/:;.1,�P�36\;+-KHeo,�@q7)2�583�24,ZB_3�P
,124@}\;+ UX��36:;=',/�s\;,/:O04+gROi;7�: � <$:O04,12�7�.10"<$36:

24,/96<-36:���.?7�: e_,~K;,/+$<-58<-04,1K�7)e_36\d0A,?7�.�E�BD7)2"0"<$./+-,L043�='Bo,/.1<$@�R{04E;,xBD7�<-2'PZ<-=",~<$:O04,12�7�.10"<$36:

24,/96<-36:[i[PZE;,12",J7)0"0'2�7�.104<-36:�3^././\d24=1U w E;<-=a24,/96<$36:�<$=�=��O,r04.�E;,/K�@}3�2�,?7�.�E .?7�=',T<-:�vF96=/U # U ��D
7�:;K # U �<# U ��,/.?7�\;=",]36@n04E;,G58<-:;<$5H7�+tK;<-�_,124,/:O04<�7�+b7)�o,/.10�36@�04E;,GlF\;<$K�@}3�24./,1=�7�:;K~9�2�7?Qd<g0 R
<$:h04E;<$=Y.?7�=",�i;04E;,�24,/96<-36:;=Z7)24,�='Rs5858,10"2"<$.aQO,12"04<-.?7�+$+gROU
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� !���B�8<7 �s�$� 6 � � 8?%���7	�1 4�081! 7	� =q�08.897 �'�)(D%�(^ �/%���7�� � # �� # �� # � �^��6"6�� �����h�
*
7�.�E]0"2�7&yz,/.1043�2'R�<$=p7a=",1BD7)247)04,�="<$5]\;+�7)0"<$36:�24\;:[U�`Z|d,/=p7)24,�5H7)2��O,/K]<-:k\;:;<g04=n36@F='BFE;,124,

K;<�7�5J,104,124=1U

w E;,80'2�7&yz,/.1043�24<-,/=�="E;3�P 0"EF7)0G7�+$5J36='0G7�+-+pBD7)2"0"<$./+-,/=�04EF7)0�<-:S0",12�7�.10GPY<$+-+W./36+-+$<-K;,�U w E;,

,r|d./,1B;04<-36:;=Y7)2",�0"E;36=",�04EF7)0�='0�7)2'0�./+$36=",a043;i^eF\d0YE;3�2"<:�/36:O0�7�+ i^043],?7�.�E�3�04E;,r2?U 
 :A04EF7)0�.?7�=",)i
04E;,k24,1BF\;+$='<$36:�<-=�K;3658<-:F7�:S0>7�:;K 04E;,kBD7)2"04<-./+$,/=>�s\;<-.��s+-R~K;<gQO,12496,J@�2"365 ,?7�.�E�3�0"E;,12?U w E;,

./36:OQO,12496<-:;9T0"2�7&yz,/.r043�24<$,1=Z7�+-="3T='E;3�P 7�:;3�04E;,12Y<$:O04,12",/='04<-:;9J@},?7)04\d2",��p0"E;,>vF:F7�+[96,/3658,r0"2"RA36@

04E;,a./3O7�96\;+$7)04,/K8BD7�<g2�+$<-:;,/=�\dBHPZ<g04E804E;,�QO,12'04<$.?7�+�U �s<$:;./,a04E;,Z5H7&yz3�2
@}3�24./,aE;,r24,a<$=�,/+-,/.10"2"3)M
5H7�96:;,10"<$.�i[04E;,]BD7)2"04<-./+$,/=>7)24,]+$<-:;<$:;9�\dB PY<-04E�04E;,T<-:;./<$K;,1:S0>,/+$,1.10"24<-.kvF,/+-K[iIPYE;<$.�E <-:�04E;<-=
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Coagulation Region

Interaction Region

� ! ��B�8<7A�s��� & �  (^ A798?% �r "!��)(~%�( �
�/�6% ��B���%& '!��)( 897	�6!$�)( ��=q�08� �>?7 897	�"�)(D%�(^ �/%���7�� � # �� # �� # �
6S��6�� �������

`Z|;,/=Y7)24,�5H7)2��O,/K�<$:�\;:;<-04=Y36@c='BFE;,12",�K;<�7�58,r04,124=/U

.?7�=",�<$=�QO,12'04<$.?7�+�U w E;<$=�BFE;,/:;3658,/:;36:JEF7�=ne_,/,/:T3�eF=",12"QO,/KJ,r|dB_,124<$5J,/:S047�+$+-R �VR�2�7�=":OR^M *p2496,/:
� ���"D"*	��� U���,1="<$K;,/=�04E;,�3�e^Qs<$36\;=�K;<-�_,124,/:;.1,�<$:A04E;,�BD7)04E;=�36@t04E;,�0"2�7&yz,/.r043�24<$,1=�e_,10 P�,/,/:�04E;,
0 P�3]vF96\d24,/=/i;04E;,�eF<$9696,/=z0YK;<g�o,12",/:;./,�<$=�04EF7)0�04E;,�,r|d04,1:S0�36@ 04E;,�2",/96<$36:h36@I=z0�7)2"04<-:;9kB_36<$:O04=

@�24365 PYE;<$.�E�04E;,GBD7)2"0"<$./+-,/=�./36:S047�.10�,/7�.�E�3�04E;,12><$=�K;<-�_,124,/:O0?U w E;,T./7�=",GPZ<g04E�0"E;,�� � ��� ���
<$:;.1<$K;,/:O0nvF,/+$K]='0"2",/:;9�04E[iS7�:;K]E;,/:;./,�='0"2436:;96,r2W@}3�2"./,
vF,/+$K[iO="E;3�PY=W7�/1- �K�$� ��i63�2n583�24,�='B;24,?7�K
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Coagulation Region

Interaction Region

� ! ��B�8<7A�s����� �  (^ A798?% �r "!��)(~%�( �
�/�6% ��B���%& '!��)( 897	�6!$�)( ��=q�08� �>?7 897	�"�)(D%�(^ �/%���7�� � # �� # �� # �
�^��6"6�� �������

`Z|;,/=Y7)24,�5H7)2��O,/K�<$:�\;:;<-04=Y36@c='BFE;,12",�K;<�7�58,r04,124=/U

36\d0?iF./36:O0�7�.10�24,/96<-36:[U w E;<$=Y<$=�Bo36="="<geF+-RhK;\;,>0"3J<$:;,r2"04<�7dU

w E;,T./3O7�96\;+�7)0"<$36:�2",/96<$36:;=�7)24,TQ)7�96\;,87)0�eo,/=z0?U w E;,/=",H7)24,]B;24,/=',/:S0",/K�043L96<-QO,T7�@},1,/+

@}3�2Z0"E;,�<$:O04,12�7�.r04<$36:;=Z7�:;Kx7J./36:OQO,/:;<$,1:S0a5J,104E;3sKf@}3�2�./365JBD7)2"<$="36:heo,10 P�,/,1:~0"E;,�K;<-�_,124,/:O0

.?7�=",1=/U w E;,k24,196<$36:�,r|d04,1:;K;=>5]\;.�E @q7)2"0"E;,12�@�24365 04E;,G24,/@},124,1:;./,TBD7)2"0"<$./+-,k<-:�0"E;,kQO,12'04<$.?7�+

K;<-2",/.104<-36:[i[7�=�04E;,GK;<-B_36+$,G7)0'0"2�7�.104<-36:x<$=a9�24,/7)04,/='0�0"E;,124,�U w E;,G58<$:;<-5]\;5LiDPYE;,/:x04E;,1Rx7)24,



�<#$�

:;,r|s0�043L,?7�.�E�3�04E;,r2GE;3�24<:�136:S0�7�+-+-ROiI.?7�:�eo,J0"E;36\;96ES0G36@
7�=�K;\;,8043f04E;,T24,1BF\;+$='<$36:�36@
0 P�3
BD7)2�7�+-+$,/+oK;<gBo36+-,/=/U w E;,�,r|s04,/:O0�36@t04E;<-=
24,/96<-36:h<-=�+�7)2496,/+gR8K;,1B_,/:;K;,/:O0�36:H04E;,�<$:;.1<$K;,/:O0�vF,/+$K

='0"2",/:;9�04E[U

w E;,><$:O04,12�7�.r04<$36:h24,/96<$36:f<$=�="<$96:;<gvF.?7�:S0"+-R�+�7)2496,12�04EF7�:h04E;,�./3O7�96\;+$7)04<$36:h24,/96<-36:f<$:�04E;,

24,/96<-36:f:;,r|s0Y0"3T04E;,�24,/@},124,1:;./,�BD7)2"04<-./+$,)iFPYE;,124,�04E;,�K;<-Bo36+-,>24,rBF\;+$="<-36:L<$=�+�7)2496,)U

�s� "S��6 � �)(�� � 7	�"�)(D%�(^ � 8?% ��7 �r 4�08/!:7 �
��<$96\d24,1= # U � 3 7�:;K # U ��* ="E;3�P @q7�5J<$+$<-,/=�36@o0'2�7&yz,/.1043�24<-,/=�@}3�2
<$:;./<-K;,/:S0�vF,1+$KH='0"2",/:;9�04E;=�36@

� U �0# � �)5 7�:;K �"� U # � �)5 24,1='Bo,/.r04<-QO,/+gROUn`a9O7�<$:[i;7�: � <$:O04,12�7�.r04<$36:A24,/96<-36:��k./7�:�eo,�K;,/+-<$5TM

<-0",/Kk7)eo36\d0p,?7�.�EkBD7)2'04<$./+-,�i�eF\d0W7�+$="3a04E;, � ./3O7�96\;+$7)04<$36:�2",/96<$36:���<$:G04E;,�:;36:sM 24,/="36:F7�:O0�./7�=",/=

<$=W5]\;.�EH='5H7�+$+-,12W0"EF7�:J04E;,�<-:S04,r2�7�.104<-36:J24,/96<-36:[id7�:;K85]\;.�EH="5H7�+-+$,12p04EF7�:J04E;,Z./3O7�96\;+�7)04<-36:

24,/96<-36:A<$:804E;,�24,1="36:F7�:S0�.?7�=',�U ��3�0"EH36@ 0"E;,/=",a24,/96<-36:;=�7)24,�=��O,10".�E;,1Kf@}3�2�,?7�.�Eh.?7�=",a<-:AvF96=1U
# U � � 7�:;K # U ��! U

w E;,�0"2�7&yz,/.r043�24<$,1=p='E;3�P{04EF7)0p36:;+gRG04E;36=",�BD7)2"04<-./+$,/=n04EF7)0W7)24,�:;,?7)24+gRGQO,12"04<-.?7�+$+gR]7�+$<-96:;,/K

7)0]04E;,h36\d04=",10kPZ<-+$+�./36+-+$<-K;,�U w E;,h24,/5H7�<-:;K;,12k36@Y04E;,h0"2�7&yz,/.10"3�24<$,/=]="E;3�P 04EF7)0]04E;,h@}3�24./,

eo,1./3658,/=�2",1BF\;+$="<gQO,�7�:;KH04EF7)0�04E;,�BD7)2'04<$./+-,/=�7)24,Z, yz,/.104,1K�E;3�24<1�/36:O0�7�+$+gRJ@�24365 04E;,�24,/@},r24,/:;./,

='BFE;,12",�U `a:;3�04E;,12J:;,1P BFE;,/:;3658,/:;36:�E;,124,L<-=k04EF7)0k04E;,12",f<$=J7 � eD7�.A�sP�7)04,12 ��24,/96<$36:�7)0
PYE;<$.�EJ04E;,�BD7)2"04<-./+$,/=n04EF7)0W7)24,�, yz,/.10",/KJ04,/:;KT043>.1+$\;='04,r2?is7�:;KTE;,124,�04E;,/<-2p24,/+$7)04<-QO,�QO,/+-3s./<g04<$,1=

eo,1./3658,��^\;<-04,�='5H7�+$+�U �s3H5H7�:ORfBD7)2'04<$./+-,/=ZPY<$+-+I04,/:;Kx043 � .1+$\;='04,r2 �8PZ<g04E;36\d0a./3O7�96\;+$7)04<$:;9;i

24,/587�<$:;<$:;9T<$:h04E;,>eD7�.A�sP�7)04,12Z2",/96<$36:L36@b7�:;3�04E;,12ZBD7)2'04<$./+-,�U w E;,�.136:SQO,12"96<$:;9J0"247)yz,1.1043�24<-,/=
="E;3�P 7�:;3�04E;,r2�K;<-�o,r24,/:;./,]@�24365 0"EF7)0�36@n0"E;,�24,/="36:F7�:O0a0"2�7&yz,/.10"3�24<$,/=1io<$:L04EF7)0a0"E;,G./36:S047�.10

24,/96<-36:8E;,124,a<-=��^\;<-04,Y+�7)2496,�i^./3�QO,124<$:;9�5836='0
36@X04E;,ZBD7)2"04<-./+$,)U Ma,1:;./,�i^0"E;,ZBD7)2"04<-./+$,/=�.?7�:;:;3�0
eo,>=47�<$K�043Te_,�+$<-:;<$:;9T\dBLPZ<g04E�0"E;,�<$:;.1<$K;,/:O0a,/+-,/.10"24<-.>vF,/+-K � QO,12'04<$.?7�+ � iF7�=Z<-:�04E;,�24,/="36:F7�:O0
.?7�=",)U

`a9O7�<$:[i
04E;,f./3O7�96\;+�7)04<-36:�24,/96<-36:;=H7)24,fQ)7�96\;,~7)0Je_,/='0?U w E;,L24,/96<$36:{,�|d04,/:;K;=H5]\;.�E

@q7)2"04E;,r2Y@�2"365 04E;,�24,/@},12",/:;./,>BD7)2'04<$./+-,a<$:H04E;,aQO,12"0"<$.?7�+XK;<-24,/.r04<$36:[iF7�=
04E;,�K;<gBo36+$,�7)0'0"2�7�.104<-36:

<$=W9�24,?7)04,1='0�04E;,r24,�U w E;,�5J<$:;<$5]\;5Li�PYE;,/:804E;,rR87)24,Y:;,r|d0�043�,?7�.�EA3�04E;,12�E;3�24<:�136:S0�7�+-+-ROiS.?7�:
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� ! ��B�897 �s����" � � 8?% ��7 �r 4�08/!:7 ��=q�08�(D�)(�� 8<7	�"�)(D%�(s �/% ��7�� � # �� # �� # � 6S��6�� �������
*
7�.�E]0"2�7&yz,/.1043�2'R�<$=p7a=",1BD7)247)04,�="<$5]\;+�7)0"<$36:�24\;:[U�`Z|d,/=p7)24,�5H7)2��O,/K]<-:k\;:;<g04=n36@F='BFE;,124,

K;<�7�5J,104,124=1U

eo,80"E;36\;96ES0k36@�7�=GK;\;,H043x04E;,824,1BF\;+-="<$36:�36@�0 P
3~BD7)247�+$+$,1+�K;<-B_36+$,/=1U w E;,H,r|s04,/:O0T36@�04E;<-=

24,/96<-36:f<-=Y+$7)2496,/+-RAK;,rBo,/:;K;,/:O0�36:�0"E;,�<$:;.1<$K;,/:O0ZvF,/+-KL='0"2",/:;9�04E[U

w E;,�<$:O04,12�7�.r04<$36:�2",/96<$36: <$=J@q7)2TeF<$9696,12k04EF7�:�0"E;,f./3O7�96\;+$7)04<$36:�24,/96<$36: @}3�2J04E;,�:;36:sM

24,/='36:F7�:S0�.?7�=",)U �~36='0�36@�04E;,]<$:O04,1247�.104<$36:~E;,12",]2",/="\;+-0"=�36:;+gRL<-:�+-3s36=",/+gRfe_36\;:;K�BD7)2"0"<$./+-,/=

PY<-04E;36\d0Y./3O7�96\;+�7)0"<$36:[U��a3J="<-58<$+$7)2�,1�o,1.10�<-=Y=",1,/:x<$:h04E;,�2",/="36:F7�:O0�.?7�=",)U
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� ! ��B�897 �s��� � � � 8?% ��7 �r 4�08/!:7 ��=q�08�(D�)(�� 8<7	�"�)(D%�(s �/% ��7�� � # �� # �� # � 6"6S��� �������
*
7�.�E]0"2�7&yz,/.1043�2'R�<$=p7a=",1BD7)247)04,�="<$5]\;+�7)0"<$36:�24\;:[U�`Z|d,/=p7)24,�5H7)2��O,/K]<-:k\;:;<g04=n36@F='BFE;,124,

K;<�7�5J,104,124=1U

�s� � � �)( � �1B �'!$�)( �Z%�( � � BF �B�8<7 ���08 �
w E;<-=�.�EF7)B;04,12]EF7�=G="E;3�PY:�0"EF7)0G./3O7�96\;+�7)0"<$36:�36@�="587�+$+nBD7)2"04<$.1+$,/=�./7�:�eo,H9�24,?7)0"+-R 7�@$M

@},/.10",/Kxe^Rh04E;, �s<$:;KL36@c2",/="36:F7�:;./,�BFE;,/:;365J,/:;36:L04EF7)0�EF7�=�eo,/,1:�,�|dBF+$3�2",/KL<$:�04E;<$=Z0"E;,/="<$=1U
�^Bo,1./<-vF.?7�+-+-ROid.13O7�96\;+�7)04<-36:h./7�:�eo,�<-:;K;\;./,/K�e_,10 P�,/,/:hBD7)2"04<-./+$,/=�PYE;,/:f<g2"2�7�K;<$7)04,/Kh7)0Y7]@�2",rM
�s\;,1:;.1RL:;,?7)2�7k24,/="36:F7�:;./,)U ' E;,/:�:;3�0Z:;,?7)2�7T24,1="36:F7�:;./,G04E;,�./3O7�96\;+$7)04<$36:f<$=�Kd24<gQO,/:LeSR

3�04E;,12�@}3�2"./,/=aPZE;<-.�E 7)24,G:;3�0�36@n./36:;.1,124:�E;,124,�U 
 : 7�K;K;<g04<$36:[iXPZE;,/:~04E;,G,/+-,/.10"2"365H7�96:;,104<-.
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Coagulation Region

� !���B�8<7>�s��� � �  (s �7<8/% �1 '!��)(x%�( � �/�6%���B��$%& "!$�)( 897	�6!$�)( � =q�08� �>?7�(D�)(��V8<7	�"�)(D%�(^ �/%���7��
� # �� # �� # � 6S��6�� �������

`Z|;,/=Y7)24,�5H7)2��O,/K�<$:�\;:;<-04=Y36@c='BFE;,12",�K;<�7�58,r04,124=/U

@}3�24./,�<-=bK;3658<-:F7�:S0?i)7�=�<-0c<$=bE;,12",�i�04E;,�./3O7�96\;+$7)04,/K�BD7)2"0"<$./+-,/=n7)24,�7�+-<$96:;,/K]7�+-36:;9Z04E;,�7)B;BF+$<-,/K

,/+-,/.10"24<-.�vF,1+$KfQO,/.r043�2?U

V�:;,�\;=",�36@s0"E;<$=c.136\;+$K�e_,W043YE;,/+-B]K;,10",12458<-:;,p04E;,W,1�o,1.10�36@s='\;:;+$<$96EO0�36:�7�,12436="36+-=c<$:>04E;,

\dB;Bo,r2�7)0"5836='BFE;,124,)U �X3�2a,�|F7�5JBF+-,�i_K;,10",12458<-:;<$:;9A="\;.�E�B;2"3�Bo,12"0"<$,/=�7�=a="<1�/,k7�:;K~="EF7)Bo,]36@
BD7)2"04<-./+$,1=c@}3�2458,1K�./36\;+$K�e_,
<$5TBo3�2"0�7�:O0 043a7)045J36='BFE;,124<-.�.�E;,/58<-='0"2"R�PZE;,r24,
5H7�:OR�24,?7�.104<-36:;=
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Coagulation Region

� !���B�8<7>�s��� ! �  (s �7<8/% �1 '!��)(x%�( � �/�6%���B��$%& "!$�)( 897	�6!$�)( � =q�08� �>?7�(D�)(��V8<7	�"�)(D%�(^ �/%���7��
� # �� # �� # � 6"6S��� �������

`Z|;,/=Y7)24,�5H7)2��O,/K�<$:�\;:;<-04=Y36@c='BFE;,12",�K;<�7�58,r04,124=/U

7)24,�.?7)0�7�+gR �/,1K�36:ABD7)2"04<-./+$,�="\d24@q7�.1,/=/U�`a+-="3;id04E;,aBo36='="<-eF+-,�./7)0�7�+-R^04<$.a,1�_,/.104=�36@ 04E;,>='\d24@q7�./,
24,/='36:F7�:;./,H<-04=',/+$@�./36\;+-K�eo,8,�|dBF+$3�2",/K[ib,�U 9;U$ic<-: 04E;,8.136:S04,�|d0G36@
04E;,T24,/./,/:O0G='0'2�7)0436='BFE;,12"<$.

3"�/36:;,>K;,1BF+$,10"<$36:�B;2"3�eF+$,/58=1U

V�:;,x,�|d04,/:;='<$36: 043 0"E;<$=JP�3�2�� P�36\;+-K eo,L043 ,r|dBF+-3�24,f04E;,L,r�o,/.10"=836@�04E;,flF\;<-KsM ,/+-,/.rM
0"2436587�96:;,104<$.�<$:O04,1247�.104<$36:[U w E;<$=ZP
36\;+$Kx<$:OQO36+-QO,�0 P�3H='BFE;,124,1=a36@�� ��� ����� � , � ��� � � 
o0"E;,124,1eSR



� 3"�

.�EF7�:;96<$:;9�04E;,�<$5JB_3�2"0�7�:;./,h36@a,/+-,/.10"2436587�96:;,104<$. ��� ��lF\;<-K @}3�24./,/=H<-:{7 ./36:O0"2436+-+$,/K P�7�ROU

w Ed2436\;96EJ04E;<-=W="3�2'0�36@X='04\;KdRk36:;,Z./36\;+-KJ=",1,Z\;:;K;,12WPZEF7)0W./36:;K;<-0"<$36:;=W0"E;,Y,/+-,/.10"2"365H7�96:;,104<-.

@}3�24./,Aeo,1./3658,/=]='P�7�5TBo,/K�e^R�04E;,AlF\;<$K @}3�24./,C� 7�:;K�9�247�Qs<-0 R � in7�=]P�,/+-+�7�=G04E;,�,r�o,/.10T36:
04E;,a./3O7�96\;+$7)04<$36:T04<$58,1=�7�:;KH0"2�7&yz,/.1043�2"<$,/=/U 
 0�<-=
,r|dB_,/.104,1Kh04EF7)0�04E;,�lF\;<$KA@}3�24./,�PY<$+-+_,?7�='<$+-R

,r|d./,/,/K~04E;,G,/+-,/.10"2436587�96:;,104<$.�@}3�24./,]@}3�2�.?7�=",/=aPYE;,124,�04E;,GBD7)2"0"<$./+-,/=�7)24,�QO,12"RfK;<-�_,124,/:O0�<$:

="<1�/,�iW7�:;K PYE;,124,A04E;,124,A<$=]:;3�,/+$,1.10"24365H7�96:;,r04<$.824,1="36:F7�:;./,�U�
 :�.?7�=",/=]PZE;,r24,h0"E;,124, !� 7
24,/='36:F7�:;./,�iFE;3�P
,1QO,12?iF./+-36=",�7)B;B;243O7�.�E;,/=Y043G04E;,�24,/='36:F7�:S0�96,/3658,r0"2"RH./36\;+-K�3�QO,124.13658,a04E;,

lF\;<$K @}3�24./,H7�:;K�./7�\;=",8./3O7�96\;+$7)04<$36:[U w E;<-=�="3�2'0�36@�e_,/EF7?Qd<$3�2�<$=>7�+$="3f,r|dB_,/.104,/K @}3�2G7)2"eF<NM

0"2�7)2'RL:;36:sM =zBFE;,124<$./7�+bBD7)2"04<$.1+$,/=/iDPZ<g04EL04E;,]7�K;K;,/K�./365JBF+-<$.?7)0"<$36:L36@n7HK;,1B_,/:;K;,/:;./,k36:x04E;,

3�24<-,/:S047)04<$36:A7�:;96+-,/=
36@[,?7�.�EHBD7)2"04<-./+$,�U w E;<$=
<-=
<$5TBo3�2"0�7�:O0?iOeF\d0�04E;,�5H7�<-:8<$K;,/7�=
B;24,/=",/:O04,/K

7)eo3�QO,8PY<$+$+W:;3�0].�EF7�:;96,�U w EF7)0]<$=1ip,1+$,/.10'24365H7�96:;,104<-.J24,/='36:F7�:;./,/=k.?7�: =z04<$+-+WBF+�7?R�7x+$7)2496,

BD7)2"0Y<$:f0"E;,�./3O7�96\;+$7)04<$36:hB;243s./,1="=/iFPZ<g04E�04E;,�24,/+$7)04<-QO,�BD7)2"04<-./+$,>="<:�/,1=Z583^K;\;+�7)04<-:;9k04E;,�24,/+NM
7)04<gQO,k<-5JBo3�2'0�7�:;./,G36@nlF\;<$K�7�:;K�,/+$,1.10"24365H7�96:;,r04<$.G@}3�24.1,/=/U w E;,k7)e_3�QO,k='04\;KdR~58<-96ES0�7�+-="3

B;243�Qd<-K;,G78583sK;,1+I36@�04E;,�.13O7�96\;+�7)04<-36:L36@p78="<$:;96+-,�BD7)2"04<-./+$,�0"3A7�:~7�+-24,?7�KdRSM 7�9696+-3658,12�7)04,1K

5H7�="=�24,1B;2",/=",/:O04,/KLeSR�0"E;,>+$7)2496,12Y='BFE;,124,�U

` @}\d2'04E;,12Y,r|d04,1:;="<$36:h043G04E;,�B;2",/=",/:O0Z04E;,13�2"RHP�36\;+$Kh<$:;.1+$\;K;,�\;="<$:;9k04E;,�7)B;B;243�|d<$5H7)0",

K;<-B_36+$,rM K;<-B_36+$,Z@}3�2"./,ZvF,/+-K8eo,10 P�,/,1:�7)2'eF<-0"2�7)2'R^M ='EF7)Bo,/KJBD7)2'04<$./+-,/=/iSeF\d0�36:;+-RkPZE;,1:804E;,1RJ7)24,

@q7)2W7)BD7)2"0?U w E;,/:[iS7�=�04E;,1R]7)B;B;2"3O7�.�Ek583�24,�.1+$36=",/+gROi)04E;,�="36+-\d04<$36:]36@F04E;,�:;36:sM 243�047)04<$36:F7�+-+-R^M

='Rs5858,10"2"<$.�B;243�eF+-,/5 ="E;36\;+$K�eo,]\;=",/K[it<$:;.1+$\;K;<$:;9h04E;,]lF\;<$K�@}3�24./,/=�04EF7)0�7)24,k<$:OQO36+-QO,/K�7�=

P�,/+-+ U w E;<-=Y<-=Z7�:f3�24K;,12Y36@b5H7�96:;<-0"\;K;,>583�2",�.1365JBF+$,r|A0"EF7�:f04E;,�='04\;KdR�K;36:;,�E;,124,)U

`a:;3�04E;,12�B_36="="<geF+$,8,r|s04,/:;="<-36:�P�36\;+$K�<-:SQO36+gQO,87�././36\;:O04<-:;9�@}3�2�04E;,J24,/+$7)04<-QO,kBFEF7�=",H36@

04E;,h,/+$,1.10"24365H7�96:;,r04<$.HvF,/+-K eo,r0 P
,/,/: K;<g�o,124,1:S0TBD7)2"04<$.1+$,/=/ipPZE;<-+$,h<$96:;3�24<-:;9�<g0]PZ<g04E;<$:�04E;,

=47�58,]BD7)2"04<-./+$,)U w E;,J<-K;,?7�P�36\;+-K�e_,T043h='04<-+$+n\;=",T0"E;,TjZ7�Rs+$,/<-96E�7)B;B;243?|;<-5H7)04<$36:[i[eF\d0�043

<$:;.1+$\;K;,]04E;,F�s:;3�PY:�BFEF7�=',T04,12"5 36:�043�B�36@W04E;,k='0�7)0"<$.]@}3�245]\;+�7)04<-36:[U w E;<$=�P�36\;+$K 7�+$+-3�P

="<-5k\;+$7)04<$36:;=�36@�='5H7�+$+pBD7)2"04<$.1+$,/=�PY<-04E�+$7)2496,12]=",1BD7)247)04<$36:;=/ip7�:;K�P�36\;+-K�e_,H36:;+-R�="+-<$96EO04+-R

583�24,�./365TBF+$<$./7)04,/K�0"EF7�:�04E;,�P�3�2��AB;24,/=",1:S04,1KxE;,124,�U
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"S�������� "!$#&%& '!��)(

w E;,AB;24,1Qs<$36\;=k.�EF7)B;04,124=T36@Y04E;<-=k04E;,1="<$=kK;,/=".12"<-eo,hP�3�2���<$:�24,/='36:F7�:S087)eF="3�2"B;04<-36: eSR
BD7)2"04<-./+$,1=�36@
Q�7)2"<$36\;=�="EF7)B_,/=/U ' E;,/:�04E;<-: �d<-:;9x36@
24,?7�+gM +$<-@},H7)B;BF+$<-.?7)04<$36:;=>@}3�2G04E;<$=�043�BF<$.)i
BFE;3�0436='Rs:S0"E;,/="<$=�:F7)04\d2�7�+-+-RJ="\;9696,/='04,1K�<g04=",/+-@ UX�s<-:;./,�+$<$96EO0�9O7)04E;,12"<$:;9]<$:ABF+�7�:O04=�<$=�K;36:;,aeSR
5836+-,/./\;+$,1=b,/5Geo,/K;K;,1KT<-:]0"E;,�="\d24@q7�./,�36@F='0�7�.A�O,/K]04E;<$:GK;<-=��d=1i6<-0n<$=b7)B;BD7)24,/:O0p0"EF7)0b24,/="36:F7�:O0
7)eF="3�2"B;0"<$36:k./36\;+$KGBF+�7?R]7a5H7&yz3�2b2436+-,�<$:]BFE;3�0436='Rs:S04E;,r04<$.�+$<-96ES0p7)eF='3�2"B;04<$36:[U �I<-96ES0p9O7)04E;,12zM
<$:;9�<$:T7�+$9O7�,�<-=p:;3�0W7�="='3s./<$7)04,/K]PZ<g04ET.1+$36=",/+gR^M ='BD7�./,/K8=z0�7�.A�O,/KJK;<-=��d=/iS7�:;KTE;,/:;./,Z<g0n<$=n+$<��O,/+-R
04EF7)0a04E;<-=�='0�7�.A�d<-:;9hP�7�=�7�:�<$5JB;2"3�QO,/5J,/:S0�K;\d2"<$:;9h,1QO36+$\d04<-36:[U��F24365 04E;,GB;24,rQd<$36\;=aP�3�2��
<$:�0"E;<$=�04E;,/='<$=/in="3658,T<$K;,?7~7�=�0"3LPZEF7)0��s<$:;K;=�36@�="EF7)B_,/=GB;243sK;\;./,8PYEF7)0��d<-:;K;=�36@�.�EF7)2'M
7�.104,r24<$='0"<$.G24,/="36:F7�:O0�,rBF="<$+-36:;=>EF7�=�eo,/,1: K;,1QO,/+-3�Bo,/K[U Ma,/:;.1,�iI<g0�<$=�24,?7�="36:F7)eF+-,k0"3he_,/+$<-,1QO,
04EF7)0�="EF7)B_,/=�="3]K;<-�_,124,/:O0�@�24365 ='BFE;,12",/=/iD7�:;KhPY<-0"Eh='\;.�E�7GK;,/:;=",�='0�7�.A�d<-:;9k7)2"2�7�:;96,/58,1:S0?i
P�36\;+-KHEF7�QO,a+$7)2496,�is:;,19O7)04<-QO,Z2",/="36:F7�:O0�,1BF="<-+$36:;=/U w EF7)0�04E;,�.�E;+$3�243�BFEORd+-+_5836+-,/./\;+-,/=�24,/='<$K;,

36:�0"E;,>36\d04='<$K;,�36@t04E;,�58,/5Ge;2�7�:;,�<-=Z7�+-="3TE;<-96E;+-RA="\;9696,1='04<-QO,)iD='<$:;./,�<$:h24,/="36:F7�:O0�7)eF='3�2"BdM

04<-36: , ��-0,�<$=]PYE;,124,�0"E;,h043�047�+
vF,/+$K <$=k,/:;EF7�:;./,/K[U ��7)04\d2�7�+$+gROi�043�<-:SQO,1='04<$9O7)0",h04E;<-=T<-K;,?7
�s\F7�:O04<g0�7)04<-QO,1+-RA24,/�^\;<-24,/K~K;,1047�<$+$,1K�5J3sK;,/+-<$:;9H7�:;K~.?7�+-./\;+�7)04<-36:;=/iXPYE;<$.�E�7)24,�B;2",/=",/:O04,/K�<$:

04E;<-=Y.�EF7)B;04,12/U

w E;<-=�.�EF7)B;04,12>B;24,/=",1:S04=>04E;,J.�EF7�:;96,J<-: 24,/='36:F7�:;./,TB_36="<-04<-36:;=�7�=>7�@}\;:;.10"<$36:�36@�e_3�04E

='0�7�.A�s<$:;9f96,13658,10"2"R�7�:;K�='<:�/,J7�:;K�<$:OQO,/='04<-9O7)04,/=�04E;,J<-5JBF+$<-.?7)04<$36:;=�0"3x7)eF="3�2"B;04<-36:�7)0>04E;,

� 3�D



� 30#

@�24,/�^\;,/:;./<-,/=�24,/+-,1Q�7�:O0�043LBFE;3�0"36='Rd:O04E;,/="<-=/U w E;,J2",/="\;+-0"=�="\;9696,/='0�04EF7)0�24,/='36:F7�:S0]7)eF='3�2"BdM

04<-36: 3^././\d24=k@}3�287�./+�7�='=k36@�BF+�7�:O04=]04EF7)0T7)24,f7�KF7)B;0",/K 043~e;24<-96ES0T="\;:;+$<-96ES0T<$: =",/58<NM 7)24<-K

./36:;K;<g04<$36:;=/iF.?7�+-+$,/K � # BF+�7�:O04=/U

"S��6���% � � ��8/�0B;( �
w E;<-=�=",/.10"<$36:AK;,10�7�<-+$=�04E;,�2",/+$,1Q)7�:O0
eF<$36+-3696<$.?7�+ �d:;3�PZ+-,/K;96,a:;,/,/K;,1Kh043G\;:;K;,r24='0�7�:;Kh04E;,

24,/=z0�36@o04E;<$=W.�EF7)B;04,12?U w P
3�04,12458=p04EF7)0�7)2",�\;=",/KH�^\;<-04,�36@�0",/:H<$:J0"E;,ZeF<$36+-3696<$.?7�+F+$<g04,12�7)0"\d24,

7)24, � � � � ��� 7�:;K � � � � , � � U w E;,�0",1245 � � � � ��� 24,/@},12"=�043H7TB;243^./,/="=a<-:x78+$<gQd<-:;9J='Rs='04,/5 <$:

<-0"=�:F7)0"\d2�7�+�='0�7)04,)U w E;,]04,1245 � � � � , � � 24,/@},r24=>043�7�:�,r|dB_,124<$5J,/:S0�04EF7)0�<-=>K;36:;,k36: ="365J,
='Rs='04,/5 <-:�7L./36:S0'2436+$+-,/K�+�7)eo3�247)043�2"R�,/:SQs<-2436:;5J,/:S0/ip36@�0",/:�04E;36\;96ES0]36@�7�=]7 � 04,/=z0'M 04\de_, �

,r|sBo,124<-58,/:O0?U �~36='0Z,r|dB_,124<-58,/:O04=Z<-:fBFE;3�0436='Rs:S04E;,1="<$=Z2",/=",?7)24.�ExEF7?QO,�eo,1,/:xK;36:;, � � � � , � � 

PY<-04E�="3658,>7)2496\;58,/:O04=�./36:;./,124:;<-:;9J04E;,>./3�2"24,/+$7)04<$36:A043k04E;,�7�.10"\F7�+t=zRd='04,15 � � � � ��� �

��E;3�0436=zRd:O04E;,/="<-=�<-:�BF+$7�:S0"=�<-=a.?7)2"24<-,/K�36\d0><-:~="\dedM ./,1+$+$\;+$7)2�=z0"24\;.104\d2",/=>./7�+$+$,1K�.�E;+$3�2"3)M

BF+�7�=z04=/U�` ="<$:;96+-,�BF+$7�:S0h./,1+$+a.?7�:�EF7�QO,�5H7�:OR{.�E;+$3�243�BF+$7�='04=/i�K;,rBo,/:;K;<-:;9 36: 0"E;,�./,1+$+ u =

@}\;:;.104<-36:[U ' <-04E;<-:�,/7�.�E�.�E;+$3�243�BF+$7�='0�<$=�04E;,]5836+-,/./\;+$7)2�5H7�.�E;<$:;,12"Rf04EF7)0�.?7)2"24<-,/=�36\d0�04E;,

+$<-96ES0bEF7)2"QO,/='04<-:;9;iS7�:;Kk.136:SQO,12"="<$36:k36@;04E;,�,/:;,1249�R]<-:S0"3a,/:;,1249�RSM ='043�247�96,�5J36+$,/./\;+-,/=/i�='\;.�EJ7�=

96+$\;.136=",�UF�V�a3�04,>04EF7)0a+$<-96ES0�EF7)2'QO,/='04<-:;9h5J,?7�:;=Z04EF7)0�0"E;,G+$<$96EO0�<$=�� ���  - � � � , /��G7)eF="3�2'eo,/K
2�7)04E;,r2W04EF7�:�yz\;='0�04,15JBo3�2�7)2"<$+-RG7)eF="3�2"eo,1KJ043�eo,Y2",rM ,/5J<-0"04,1KJ+�7)0",12?U � w E;,Z=z0"24\;.104\d2",/=�<-:S04,r2'M
:F7�+[043T0"E;,>.�E;+$3�2"3�BF+�7�='0�PZE;,r24,>04E;,>+$<-96ES0YEF7)2"QO,/='0"<$:;9J<-=Y./7)2"24<$,1Kf36\d0a7)2",>.?7�+-+$,/Kh04EORd+�70�O36<-K
58,/5Ge;2�7�:;,1=/U w E;,/=',>7)2",aE;<$96E;+-RSM @}36+-K;,/KA58,/5Ge;2�7�:;,/=
PY<-04EH.�E;+-3�243�BFESRs+$+_BF<-9658,/:O04=�,/5Geo,1KsM

K;,/K�<$:�0"E;,/5LUf*�7�.�E�.�E;+-3�243�BF+�7�='0�./36:S047�<$:;=G5H7�:OR�0"ESRs+�70�O36<$K 58,/5Ge;2�7�:;,/=/ib7�=�P�,/+$+�7�=G7
+�7)2"96,�Q)7�./\;36+$,4��='0"3�2�7�96,>="7�. � 0"3J./36:O0�7�<$:�04E;,�B;2"3sK;\;./,/Kx,1:;,1249�R^M ='043�2�7�96,�5836+-,/./\;+$,1=/U

` ./365JBD7)24<-="36:x36@�04E;,�="587�+$+ iX='0�7�.A�O,/K~K;<$= �^M ='EF7)Bo,/K~04EORd+�70�O36<-KL58,/5Ge;2�7�:;,1=�36@n="\;9O7)2
.?7�:;,�58,/="3�BFEORd+-+�./,/+$+-=TPY<-04E�04E;,�+�7)2496,12J7�:;K�5J3�24,hPY<$K;,1+-R^M ='BD7�./,/K 04ESRs+�70�O36<-K;=k36@Z="\;9O7)2
.?7�:;,]eF\;:;K;+$,k="E;,?7)04E�./,/+-+$=�<$=�="E;3�PY: <$:~vF9;U 3 U � U �a3�04,�04EF7)0�04E;,GPY<$Kd04E�36@W7h+$7)2496,12�K;<$= �
<$=Z36:L04E;,�3�24K;,12�36@b04,/:x04<$5J,/=�0"EF7)0a36@b04E;,�="587�+$+$,r2�K;<$= �oiXPY<-0"Ex78="<$5J<$+�7)2Y<$:;.r24,?7�=",G<-:L04E;,
7?QO,12�7�96,
K;<-=��G='BD7�./<-:;9;U �a="\F7�+-+-ROi)BF+$7�:S04=b0"EF7)0�,r|;E;<geF<-0be_3�04E�0 RsB_,/=b36@;04EORd+�70�O36<-K�="EF7)B_,/=p7)24,
04,12"58,/K � # BF+�7�:O04=�7�:;KxEF7?QO,G\;:;<$�s\;,>B;243�Bo,12'04<$,/=1U w E;,�58,/="3�BFEORd+-+c./,1+$+$=�7)24,�24,/=zBo36:;="<geF+$,



� 3"3

@}3�2�04E;,>587)yz3�2"<-0 RH36@I0"E;,>+-<$96EO0YEF7)2'QO,/='04<-:;987�:;KL7)2",�04E;,�5H7&yz3�2�./36:;='04<g04\;,/:O0Z36@t04E;,�+-,?7?QO,/=

<$:h04E;,/=",�BF+�7�:O04=/UPMa3�P
,1QO,12?i;:;,?7)2�04E;, � QO,/<$:;= �k36@I0"E;,>+-,?7�QO,1=�04E;,�3�04E;,12�0 RsB_,/=Y36@I./,/+-+$=Y7)24,

7)eF\;:;KF7�:O0G7�:;K�7)24,]24,/=zBo36:;="<geF+$,J@}3�2�04E;,]04,1245J<$:F7�+b24,?7�.r04<$36:;=�36@W04E;,k./36:OQO,124="<-36:�36@
+-<$96EO0

,/:;,12"9�R�<$:O043~='0�7)24.�EsM +-<1�O,H5836+-,/./\;+-,/=G@}3�2]0"2�7�:;='B_3�2"0G043L04E;,H24,/=z0T36@�04E;,HBF+$7�:S0?US��3�24:[ip7�=
P�,/+-+o7�=�0"E;,a="\;9O7)2�.?7�:;,a="E;3�PY:hE;,r24,�idBo36='=",/="=",1=�='\;.�Eh7�:h7�:F7)04365GROiS7�=
K;<$='./\;="=",/K�<$:H583�2",

K;,10�7�<-+ +�7)04,12/U

� ! ��B�8<7 "S��� � � >�� �$% � ��!� �'!� 7G%�( � � >D%	� 7G#)%�8/!$%& "!$�)(�� �%�J%����I%�( �
�' 4%�� � 7 � ��� ���� ���� � �$% 8��	7G%�( �
��7��D%�8?%� A7��

�s,/.104<-36: 36@
='\;9O7)2�.?7�:;,k+$,/7�@�="E;3�PZ<-:;9feF\;:;K;+$,T="E;,?7)04E .�E;+-3�243�BF+�7�=z0 � 2"<$96EO0 � 7�:;K 58,/= M
3�BFEORd+$+Y./,/+-+Y.�E;+$3�2"3�BF+�7�='0 � +$,/@�0 � U 
 :{58,/='3�BFESRs+$+Z.�E;+-3�243�BF+�7�='08:;3�04,x7)eF\;:;KF7�:;./,~36@a="5H7�+-+ i
./+-36=",/+-RSM ='047�.��O,1Kf04EORd+�70�O36<-K;=/U � �F24365 vF9;U �<# M � 36@I��,rQd+$<-:L7�:;K ' <-0"EF7�5 � ���"!"D	���



� 3�*

"S��6S�$� � 7? 4%�! � 7	� � >�� �$% � ��! � �^ �8&B �1 �B�8<7
w E;,�='0"24\;.10"\d24,G36@�36:;,�04EORd+$70�O36<$Kf5J,/5Ge;2�7�:;,�./365TBF+$,r|f<$=YK;,1BF<$.10",/K~<$:LvF9;U 3 U � U w E;<-=

="E;3�PZ=�E;3�P 04E;,G04EORd+$70�O36<$K;=a<$:�E;<$96E;,r2�BF+$7�:S0"=�0",/:;K�043h7�="='3s./<$7)04,G<$:O043A='0�7�.A�d=�36@p./+$36=',/+-RSM
=",1BD7)247)04,/K�0"E;<$:~K;<$=��s=/U w E;,124,k7)24,k7�+-="3HBo3�2"04<-36:;=�04EF7)0>7)24,G:;3�0�='0�7�.A�O,/K[U>*
7�.�E�.1365JBF+$,r|
<$=�36:;,�.1+$36=",/Kf58,/5Ge;2�7�:;,a04EF7)0Y<$=�E;<$96E;+-Rh@}36+-K;,/Kf043kB;243sK;\;./,�04E;<$=Y='0"24\;.r04\d24,�U

� ! ��B�897 "S��6 � �^ "% � � 7	�L �> � ��% � ��!� �47�� � 8?%�(?7	� ;�!$ �> �Q7�� � 8?%�(?7� � �0B;( �
�F!����Q7/(s 
�/��� ���:7 � 7	�Y!-( �d! �/%& �7 �_� � � 8?��� ���d�t� 6 � !T��= � 7?# �-!-(~%�( � � !- �>D%�� �z� ��!�&#$ $


 0�EF7�=neo,/,1:8K;,104,12"58<$:;,/Kk04EF7)0p04E;,/=",Y58,/5Ge;2�7�:;,/=n./36:O0�7�<$:k04E;,�.�E;+-3�243�BFEORd+$+D7�:;K83�0"E;,12

5836+-,/./\;+$,1=c04EF7)0n7)24,
7�="="3s.1<�7)04,/KGPY<-04EG+-<$96EO0�EF7)2"QO,/=z04<$:;9;U w E;,124,�<-=�7a./365JBF+-,r|�3�2"9O7�:;<:�?7)04<-36:
36@ 04E;,/=",�5836+$,1./\;+$,/=1idPZ<g04Eh0 P�3kK;<-�_,124,/:O0Y./365JBF+$,�|;,/=�04EF7)0Y7)24,a24,/=zBo36:;="<geF+$,�@}3�2Y04E;,a04,r2458<gM

:F7�+t7)eF="3�2"B;04<-36:f,1QO,1:S0Y<$:hBFE;3�0436='Rd:O04E;,/='<$=/U ��2"<$,1l;ROiF7k='Bo,/.1<�7�+$<1�/,/K�.�E;+-3�243�BFEORd+$+ 5836+-,/./\;+$7)2
./365JBF+-,r|�<$=b="\d2'2436\;:;K;,/KTeSR�=',1QO,12�7�+dES\;:;Kd24,/Kk.�E;+$3�243�BFEORd+-+d5836+-,/./\;+$,1=I04EF7)0n7)2",
04,12458,1K]7�:sM

04,/:;:F7�,�.�E;+$3�2"3�BFESRs+$+ U w E;,12",Y7)2",�5H7�:SR�="\;.�ET.1365JBF+$,r|d,/=�36:G04E;,�="\d24@q7�.1,�36@F,?7�.�E]04EORd+�70�O36<-K
K;<$= �oU w E;,1=",�.�E;+$3�243�BFEORd+-+o7)24,Y24,/='B_36:;="<-eF+-,a@}3�2
04E;,ZB;24<-5H7)2"RT7)eF="3�2"B;0"<$36:H36@oBFE;3�0436:;=/iSPZ<g04E
04E;,�,/:;,1249�RAe_,/<$:;9]0"2�7�:;="@},r2"24,/KL@�2"365C5J36+$,/./\;+-,rM 0"3)M 5836+-,/./\;+$,�eSRA24,/="36:F7�:;.1,>0"2�7�:;='@},12Z\;:O04<-+

eo,1<$:;987)eF='3�2"eo,/KLeSRA04E;,>0",12458<-:F7�+o./365JBF+-,r|[U �K�s,/,�vF9;U 3 U D U �
*
7�.�E�04,12"58<$:F7�+O./365JBF+-,r|�04E;,/:G.?7)047�+-R �1,/=b7Z.�EF7)2496,�=",1BD7)2�7)04<-36:�PYE;<$.�E�vd|;,/=I04E;,
,/:;,12"9�R

7)eF="3�2"e_,/K8<-:S043>.�E;,/58<$./7�+;,/:;,1249�ROU��F24365�04E;,124,)i^04E;,�.�EF7)2496,Z=",rBD7)2�7)04<$36:TKd24<-QO,1=W3�04E;,r2W24,/7�.rM



� 3"�

� !���B�8<7 "S�'& � � (^ A7/(;(D%07 ��>����08/� ��> � � � ��897	�"�)(D%�( �97 7/(?798 �.�A �8/%�( ��= 798 � 7? ;�7�7/(~ �>?7�� �X%�( �

% �%�"� �1!$%& A7	� ��>D�� 4��� � �' A7�� �Z��=b �>?7 ��81! �J% 8�� �-! ��>^ � >D%�8/#	7	�' "!g(��48<7�%��1 "!��)( ����� � 8/�������d�t� & � �
��= � 7?# �-!-(~%�( � � !- �>D%�� �z� ��!�&#$ $

*
7�.�E�BFE;3�0436='Rs='04,/5 ./365JBF+-,r|><$=I36:;,�36@;ES\;:;Kd24,/K;=�,/5Geo,1K;K;,/KG<$:�,/7�.�E�0"ESRs+�70�O36<$K>58,/5TM
e;2�7�:;,>K;<$=��_U

04<-36:;=�PZ<g04EL04E;,�vF:F7�+cB;243^K;\;.10�eo,/<-:;9A,/:;,12496<1�/,/K�5836+$,/.1\;+$,/=a="\;.�E�7�=a` w � 7�:;K2�a`a���OMGU
w E;,/=",�5836+$,/.1\;+$,/=�7)24,�\;=",/Kh04Ed2436\;96E;36\d0�04E;,a24,/='0Y36@ 04E;,�.�E;+-3�243�BF+�7�=z0Y043]='Rs:S0"E;,/="<:�1,�./365TM
BF+$,�|f='\;9O7)24=/iD="\;.�Ex7�=Z96+-\;./36=",�iF@}3�2Y,/:;,1249�R�='043�2�7�96,)U

w E;,h04,1245J<$:F7�+�./365JBF+-,r|;,/=k36@�.�E;+$3�2"3�BFESRs+$+�./3658,h<$: 0 P�3�Q�7)24<-,104<-,/=/i
.?7�+-+$,/K���� 
]7�:;K
��� 
 
ri�@}3�2b�WE;3�043$�^Rd=z04,/5 
t7�:;K 
 
rU�*
7�.�E�EF7�=b7ZK;<-�_,124,/:O0p7)eF="3�2"B;04<-36:�Bo,/70�oi67�:;KG="3�7)eF="3�2"eF=
BFE;3�0436:;=
@�2"365 7�K;<g�o,12",/:S0�@�2",/�s\;,/:;.rRJeD7�:;K[Up*
7�.�EH7�+$='3�EF7�=
K;<-�_,124,/:O0�.?7)047�+-Rs0"<$.�24,?7�.104<-36:;=

7�="="3^./<�7)0",/KxPZ<g04Ex<-0Z@}3�2a04E;,�B;243sK;\;.r04<$36:~36@�04E;,�5836+-,/./\;+-,/=ZPY<-04E~E;<$96EsM ,/:;,1249�RfBFE;36='BFEF7)04,

eo36:;K;=1U 
z:�BD7)2"04<$.1\;+�7)2?it��� 
�<-=�7�="="3^./<�7)0",/K PY<-04E�04E;,JB;243^K;\;.104<$36: 36@X�a`a���OM 7�:;K ��� 
 

PY<-04Eh04E;,>B;243^K;\;.104<-36:f36@b` w ��U �K�s,/,>vF9;U 3 U # U �

jZ,/.1,/:S0"+-ROin04E;,824,?7�="36:�@}3�2 ,�� � BFE;3�0"36='Rd='0",/58=�P�7�=GK;<-="./3�QO,124,/K�7�:;K 5]\;.�E K;,r0�7�<$+
<-=



� 3�!

� !���B�8<7 "S��� � � 7? 4%�! �:7 � 897�% �1 "!$�)( � ��>?7��Q7]��= �J��� 7	�&B��:7 �Z% � �"� �1!�%� A7	� ;Y!- �>L >?7 ��8/! �J% 8 �
�$! ��>^ �V>D% 8/#	7	�' '!-(��4897�%��1 "!$�)( �r��� � 8/��� ���d�t� & �"� 6G��= � 7�# �$!g(x%�( �
��!$ �>D% � �z� ��!�&#$ $

:;3�P �s:;3�PY:[U w E;,TBFE;3�0"36='Rd='0",/58=>7)24,J+-<$: �O,/K[iI7�=�=",1,/:�<$:�vF9;U 3 U # ic7�:;K ="3f04Ed2436\;96E�04E;,
K;<-�_,124,/:O04<$7�+�24,/96\;+�7)0"<$36: 36@�,?7�.�E�0"E;,�,/:O04<g24,xB;243s./,1="=f.?7�: eo,~./36:O0"2436+-+$,/K[U �^B_,/./<-vF./7�+$+-ROi
BF+�7�:O04=�.?7�:�2",/96\;+�7)04,�04E;,�7�5836\;:O0�36@IBFE;3�0436:;=�eo,/<-:;9J.�EF7�:;:;,/+-,/KL043k,?7�.�E�BFE;3�0436='R^04,/5 36:

7x04<$58,A="./7�+$,A36@Z58<-:^\d0",/=/i
7�:;K ="3�./36:S0'2436+�04E;,f7)eF='3�2"B;04<$36:�='B_,/.10"24\;5 36@Y0"E;,�+-,?7�@�7�=k7

PYE;36+$,�U w E;<$=W247)BF<$K8./36:O0"2436+D58,/.�EF7�:;<-="5 7�+-+$3�PZ=nBF+�7�:O04=�043�7�KF7)B;0�043>./36:;='0�7�:O04+-RT.�EF7�:;96<$:;9

./36:;K;<g04<$36:;=Y36@c+$<-96ES0"<$:;9TPY<-0"E;36\d0Y="7�.124<-vF.1<$:;98,�
J./<$,1:;.1ROU

V�:;,A5H7&yz3�2�@}\;:;.104<$36:�36@�04E;,8=z0�7�.A�d<$:;9x36@�04E;,80"ESRs+�70�O36<$K;=�EF7�=�eo,/,1: K;,10",12458<-:;,/K�043
eo,L0"E;<$=J24,196\;+�7)04<-36:{36@�<-:dBF\d0HBFE;3�0436: ,/:;,1249�R 043�04E;,L0 P�3�='Rs='04,/5J=/U �
R�='E^\��J<$:;9�04E;,



� 3��

BFE;3�0436='Rs='04,/5 5836+$,/.1\;+$,/=�7)2436\;:;K[i 7�:;K~E;,/:;.1,T\;:;='047�.��s<$:;9A="+-<$96EO04+-ROi_0"E;<$=�eD7�+�7�:;.1,G.?7�:�e_,
7�+-0",124,/K8Kd247�5H7)04<$./7�+$+-ROU�
 :JBD7)2"04<-./\;+�7)2?iO04E;,Y��� 
n5836+-,/./\;+$,1=�7)24,Y<$:J0"E;,Z5H7&yz3�24<g0 R]<-:J24,/96<-36:;=
36@�04E;,J04EORd+$70�O36<$K�5J,/5Ge;2�7�:;,/=�04EF7)0G7)24,H,r|dB_36=",/K�K;<-2",/.104+gR�043L0"E;,H<$:O04,124:F7�+plF\;<$K�36@�04E;,
.�E;+$3�243�BF+$7�='0?U 
 :x./36:O0"2�7�=z0?iD0"E;,���� 
 
�5836+$,/.1\;+$,/=Z7)24,�7�+-5836='0Y,r|;./+-\;="<-QO,1+-R�7�="="3^./<�7)04,1KfPZ<g04E
58,/5Ge;2�7�:;,�24,/96<-36:;=p0"EF7)0
7)24,Y7�K&y'7�./,/:O0
043>36:;,Z7�:;3�0"E;,12?UP�s<$:;./,�04E;<$=p.�EF7)B;04,12�<-=W.136:;./,124:;,/K
PY<-04Eh04E;,�='047�.��O,1KL58,/5Ge;2�7�:;,/=1i;��� 
 

PY<$+-+oeo,�04E;,�@}3^./\;=Z36@I<$:O04,124,/=z0�E;,124,)U

"S��6S��6 � >?7 ��%�8/! 7? �h��= � �$%�(^ a��7? 4% � ���$! �%� �

`a:;3�04E;,12�5H7&yz3�2pQ)7)24<$7)04<$36:J7�5836:;9�BF+$7�:S0"=�<$=p04EF7)0W36@_04E;,YB;2"<$5H7)2"RGBF+$7�:S0�58,10�7)e_36+$<-="5LU

w E;,�5836+$,1./\;+$,/=�7�="="3^./<�7)04,1K8PZ<g04E8.?7)2"e_36:HK;<$3?|;<-K;,Zvd|F7)04<-36:87)24,ZK;<-�o,r24,/:O0�7�:;K[is\;+-0"<$5H7)04,1+-ROi

04E;,J2",?7�.104<-36:;=�<$:OQO36+-QO,/K�7)2",8K;<-�_,124,/:O0?U w Ed24,1,H5H7�<$:�.?7)04,/963�24<-,/=�,r|d<$='0/iI04,12"58,/KH� D i�� # i
7�:;K ��` � 58,r0�7)eo36+-<$="58=1U �~36='0�E;36\;=",HBF+�7�:O04=G7)24,A7L./365J5836: ,r|;7�5JBF+$,T36@ � D BF+$7�:S04=1i
PYE;<$.�E�:;,/,/K�+$3�04=�36@
P�7)04,12k7�:;K�Q)7)2"Rd<-:;9~7�5836\;:O04=�36@�+$<-96ES0/U ��3�24:�<$=>24,1B;24,/=',/:S047)04<-QO,A36@
� # BF+�7�:O04=/iI9�243�PZ<-:;9f<$: =",/58<NM 7)24<-K ./36:;K;<g04<$36:;=/ic7�:;K e;24<-96ES0�+$<$96EO0?Uk`�P�,1+$+gM �d:;3�PZ:���` �
BF+�7�:O0a<-=a78.?7�.104\;=1i_PZE;<-.�E�<-=a7�KF7)B;04,/Kx043H+-<$@},�PY<-0"ELQO,12"RL+-<-0"0"+$,>P�7)04,12�7�:;KxE;<-96EsM <$:O04,/:;='<-0 R

+$<-96ES0/U 
 :J@q7�.10?iJ��` � BF+$7�:S04=n./+-36=",�04E;,/<g2W=z04365H7)0�7�K;\d24<-:;9>04E;,�KF7?Rd+-<$96EO0WE;36\d2"=n0"3>./36:;=',12"QO,

P�7)04,r2?U w E;<-=�+$,?7�K;=
043]K;<g�o,124,1:S0�.1Rs./+$,/=�K;\d2"<$:;9G04E;,a:;<$96EO0�7�:;KAKF7�R_�P� # 7)0�:;<-96ES0?id7�:;K � D
K;\d24<-:;9J04E;,�KF7�ROU

��,/="<$K;,1=p04E;,1=",Y587�.12436="./3�BF<-.�K;<-�_,124,/:;./,1=/i^04E;,r24,Z7)2",�K;<g�o,12",/:;./,/=W<$:k58<$.12"36="./3�BF<$.�7)2".�E;<NM

04,/.r04\d24,k7�=aP�,/+$+�U 
z:~BD7)2"04<-./\;+�7)2/i� # BF+$7�:S04=a04,1:;K�043AEF7?QO,G04ESRs+�70�O36<-K;=�PZ<g04E~+�7)2496,G='047�.��s=
7�:;K]="5H7�+-+SK;<-=��^M PZ<-Kd04E;=/i�PYE;<$+-,W� D BF+$7�:S0"=�EF7�QO,�583�2",W04EORd+$70�O36<$K�='047�.��s=/i�PY<-04EG5]\;.�EGPZ<-K;,12
K;<$= �d=/U 
 :L24,/+$7)04<$36:h043J04E;,>P�3�2��hE;,124,�i_<-0Z7)B;Bo,?7)24=Y04EF7)0.� # BF+�7�:O04=�EF7?QO,�=z0�7�.A�d=Z04EF7)0Z.?7�:
eo,k7)B;B;243?|;<-5H7)04,/K�7�=ajZ7�Rs+$,/<-96E[ioPZE;<-+$,N� D BF+$7�:S04=�EF7?QO,]+�7)2496,12�K;<-=��d=a04EF7)0�7)2",]0"3s3HPZ<-K;,
043keo,�0"24,?7)04,1KfPZ<g04E�0"E;,>jZ7�Rs+$,/<-96EL7)B;B;243?|;<-5H7)04<$36:[U

"S��6S� & � 7981 "!-(?7/(^ � ( � (D��;�( �

� U���,10�7�<$+-,/K�.�E;,/5J<$.?7�+O5H70�O,/\dB�36@^lF\;<-K;=b<$:;="<-K;,�7�:;K�36\d04="<$K;,p04E;,W0"ESRs+�70�O36<$K;= <-=I\;: �s:;3�PY:[U



��*��

� �aU ��U �
3^./\;5Li�Bo,r24="36:F7�+d./365J5k\;:;<-.?7)04<-36: ��� Ma,/:;./,���:;3�3�B;04<-.?7�+sB;243�B_,12"04<-,/=p7�Q)7�<$+$7)eF+$,�U
� UZVaB;0"<$.?7�+cB;2"3�Bo,12"0"<$,/=a36@n.�E;+$3�243�BFEORd+-+�7)24, �s:;3�PY:[i_eF\d0�36:;+-R � � � � , � � 
t<$:�7)2"0"<-vF./<$7�+c="36+NM
QO,/:O04=/UOMa3�P ./+-36=",�0"3 � � � � ��� <$=�<-0 �

D U w E;,r24,�7)24,�:;3 7)B;B;243�B;24<�7)0",�7)eF="3�2"B;04<-36: 58,?7�='\d24,/58,/:O04=�36: eD7)24, 04EORd+$70�O36<$K;=A04EF7)0
./36\;+$K�QO,124<$@�RA04E;<-=�0"E;,/3�2"ROU � �aU ��U ��3s./\;5Li^Bo,124='36:F7�+I./365J5k\;:;<-.?7)04<-36: �

# U w E;,r24,x<$=8:;3�K;,r0�7�<$+-,/K{="\d2"QO,1R�36@�04EORd+�70�O36<-K ="<1�/,x7�:;K ="EF7)Bo,L7�.12436="= � D �"� # �"��` �
BF+�7�:O04=/U

"S�'&T��� ��7��$!g(��

w E;,n0"24\;,p='0�7)0",p36@O04E;,W7)eF="3�2"B;04<-36:>B;243^./,/="= � � � � ��� <-=t@q7)2t043^3�.1365JBF+$<-.?7)04,/K�043�="<$5]\;+�7)0",
E;,124,)U w E;<-=a=",/.10"<$36:LB;24,/=',/:S0"=�7�:x3�QO,12"Qs<$,1P 36@p7�+$+ 04E;,G5H7&yz3�2a7)0"0'24<-eF\d04,1=�<$:OQO36+-QO,/Kx<-:x04E;,

24,?7�+^="<-0"\F7)04<$36:[i67�:;KGK;,1=".124<geo,/=�04E;,�7)B;B;243?|;<-5H7)04<-36:;=I\;=",1Kk043Z5H70�O,W04E;,
B;2"3�eF+$,/5 0"2�7�.10�7)eF+-,

eSRh0"E;,>B;24,/=',/:S0�58,104E;3^K;=/U

w E;,r24,~<$=h7�0"24,/58,1:;K;36\;=A7�5836\;:S0A36@�Q)7)24<�7)eF<-+$<-0 R <$: :F7)04\d24,�U w E;,LBFE;3�0436='Rd:O04E;,10"<$.

7)B;BD7)2�7)04\;=�<-=b:;3a,r|d./,1B;04<-36:[U w E;,�="<1�/,�i6="EF7)B_,�iO7�:;K].�E;,/58<$./7�+s5H70�O,/\dB]36@d0"E;,�.�E;+-3�243�BF+�7�=z04=
7�:;K~04ESRs+�70�O36<-Kx58,/5Ge;2�7�:;,/=�<-=aE;<$96E;+gRLQ�7)2"<�7)eF+$,G@�2"365 ='Bo,1./<$,/= M 043)M ='Bo,/.1<$,/=>7�:;K�,rQO,/:�@�2"365

./,/+-+gM 043)M ./,1+$+[PZ<g04E;<$:h04E;,�="7�58,aBF+�7�:O0?U

"S�'&^�$� �^! �97
w E;,T.�EF7)2�7�.104,12"<$='04<-.J="<1�/,J36@�='0�7�.A�O,/K�04EORd+$70�O36<$K;=�<$=�K;,104,1245J<$:;,/K eSR�04E;,JK;<$7�58,104,12>36@

04E;,�<$:;K;<gQd<-K;\F7�+[K;<$=��s=�36@t04E;,a04EORd+�70�O36<-KA58,/5Ge;2�7�:;,a./365JBF+-,r|[U � ��,/./7�\;=",�0"E;,�=z0�7�.A�A<$=�:;3�0
\;="\F7�+-+-RG0�7�+-+$,12n04EF7�:]04E;,�K;<$=��]K;<$7�58,104,12/U � w E;,Y="<1�/,�\;=",/K8E;,12",Y<-=W7�='="\;58,/Kk043�e_,Y+-,/="=n04EF7�:
7)eo36\d0 � ��� :;5Lib0"E;,80 R^BF<$.?7�+�="<:�/,H36@Y7L04EORd+�70�O36<-K�@�24365 7x./3�24:�58,/='3�BFESRs+$+�.�E;+-3�243�BF+�7�='0/U

w E;<$=�<-=�:;3�0>0 R^BF<$.?7�+�ib7�=�04E;,124,8<-=�:;3 � 0 R^BF<$.?7�+�i �LeF\d0�P�7�=�.�E;36=",/:�eo,1.?7�\;=",H<-0�P�7�=�='5H7�+$+

,/:;36\;96Ef0"387)B;BF+-RhjZ7�Rs+$,/<-96E�04E;,/3�2'ROU

���������
	������������������������� �!#"%$���&�'(�
)*�(�"
+,$*��&�'(�
��.-�/0�210�23/54��17684�/0��!#4��9��+�:*!�/5;2�9����/<'>=?��7@A/54CB#/032�!D+�E�!#!
E7��FG��(�
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"S�'&^��6 �$>D%	� 7
V�:;,k="EF7)B_,k36@n04EORd+$70�O36<$Kx58,/5Ge;2�7�:;,G<-=a\;=",/K�<$:x04E;<$=�583^K;,/+ U 
 0�<$=�7�: � 7?QO,12�7�96, �A36@

./3�24:[iF='BF<-:F7�.�E[io7�:;K�0"3�eD7�././3J04EORd+$70�O36<$K;=�@}36\;:;Kx<$:h04E;,�+$<-0",12�7)04\d24,)U

"S�'&^� & � >?7��J! �' �8��
w E;,p.�E;,/58<-.?7�+O5H70�O,/\dB><$=t�s\;<-0",pE;,r04,1243696,/:;,136\;=/UpV�:;+gR�36:;,�7)eF="3�2'B;04<$36:>='Bo,/.r0"24\;5 P�7�=

.�E;36=",/:�E;,124,N��.�E;+$3�243�BFEORd+-+P- 
_<-:�,r04E;,12 � e_,/.?7�\;=",�.�E;+$3�243�BFEORd+-+P-k<$=�./365J5836:A7�:;K�96<gQO,/=�7�:
7)B;B;243?|;<-5H7)04,�eo,1EF7�Qs<$3�2�04EF7)0�<$=a0 RsBF<-.?7�+ U w E;,]K;,10�7�<-+$,/K�='Bo,1.10"24\;5 <$=��^\;<-04,]./365JBF+-<$.?7)0",/K

7�:;K�<-0aP�7�=a@},/+g0�04EF7)0a="\;.�E K;,r0�7�<$+cP�7�=�\;:;:;,1./,/="=47)2'R�0"3hK;,15836:;='0"2�7)0",�04E;,G,/:;EF7�:;./,/K�7)edM

="3�2"B;0"<$36:�<-K;,?7dU w E;, � � � � ��� 7)eF="3�2"B;04<-36:�='B_,/.10"2"\;5 36@Y.�E;+$3�243�BFEORd+-+�<-=],r|dB_,/.104,/K 043�e_,

K;<-�_,124,/:O0?ioeF\d0�EF7�=a:;3�0ae_,/,/:�58,?7�="\d24,1K�7�.1./\d2�7)04,/+gROU Ma,/:;./,)i[K;\;,�043A+�7�.A�L36@p7�+-0",124:F7)04<gQO,
KF7)0�7di;04E;<-=Y./365TBF+$<$./7)04<$36:APZ<-+$+oe_,><-96:;3�24,/KLE;,12",�U

w E;,�.�E;,/58<-.?7�+s5870�O,/\dBk36@F0"E;,
lF\;<$K;=n04EF7)0n7)24,�<-:S04,r24<$3�2p7�:;Kk,r|d0",124<$3�2c043a04E;,
04EORd+�70�O36<-K
58,/5Ge;2�7�:;,1=><-=�+�7)2"96,/+-R�\;: �d:;3�PY:[U Ma,/:;./,�it04E;,124,8<-=�:;3hP�7�R�043f7�././\d2�7)04,1+-R 7�././36\;:O0G@}3�2
<-0/U w E;,~7�="="\;5TB;04<$36:{<-=T04EF7)0H<-: 04E;,fQs<$="<geF+$,f24,196<$36: 04E;,L587�<$: <-:S04,r2�7�.104<-36: 36@�+$<$96EO08<-=

.?7)2"2"<$,/K�36\d0�eSR~04E;,k.�E;+-3�243�BFEORd+$+n5836+-,/./\;+-,/=/UE� w E;<$=�<$=�yz\;='0"<-vF,/K�<-: =",1.�U 3 U D U # PYE;,124,k04E;,
7)eF="3�2"B;0"<$36: <$: 7�="<-96:;<-vF.?7�:O0A24,/96<$36:{36@a04E;,LQs<$="<geF+$,x='B_,/.10"2"\;5 <$=8QO,12'R{+�7)2496,)U � Ma,/:;.1,�i
04E;,�<-5JBo3�2'0�7�:;./,�36@b0"E;,�24,/5H7�<-:;<$:;9J587)04,124<$7�+t587�Rheo,�5J<$:;<$587�+ U 
 @�04E;,�K;<-,/+$,/.r0"24<$.�583sK;,/+

<$=J7�././\d2�7)0",f04E;<$=T<$=J7�QO,12"R 963s3^K 7)B;B;243?|;<-5H7)04<$36:[iW="<$:;.1,f04E;,L.�E;+$3�2"3�BFESRs+$+�583sK;,/+�96<gQO,/=

QO,12"R�+$7)2496,S� 7�:;K�:;,/9O7)0"<-QO, � K;<$,1+$,/.10'24<$.h./36:;='0�7�:O04=k04Ed2436\;96E;36\d0J7�="<-96:;<-vF.?7�:O0TB_3�2"04<-36:�36@
04E;,�Qs<$="<geF+$,�24,/96<-36:[U w E;<-= �d<$:;K~36@�eo,1EF7�Qs<$3�2�58<-:;<$58<1�/,/=Z04E;,G5J,/K;<$\;5 ,r�o,/.10"=�e_,/.?7�\;=",k36@

04E;,�0"24,/58,1:;K;36\;=Z7)eF="3�2'B;04<$36:feSRA04E;,�.�E;+-3�243�BFESRs+$+ K;<$,1+$,/.10'24<$.�+�7?RO,12?U

"S�'&^��� � � ��8/� � ! �J%& A7 � ! 7��:7 �r �8/! � � �)( �' 4%�(^ 
w E;<-=ZBD7)2"0YB;24,/=",/:O04=�04E;,�583sK;,/+ \;=",1K~0"38="<$5]\;+$7)04,�0"E;,�,1�o,1.104=�36@�.�E;+$3�2"3�BFESRs+$+t36:L04E;,

7)eF="3�2"B;0"<$36:[U w E;,a:S\;58,12"<$.?7�+D="<$5]\;+$7)04<$36:8\;=',/=
04E;<$:HK;<-=��d=�36@t\;:;<-@}3�245 K;<-,/+$,1.10"24<-.�./36:;='0�7�:O0

04Ed2436\;96E;36\d0/U w E;,�583sK;,/+�B;24,1=",/:O04,/K E;,124,L96<gQO,/=T0"E;,LK;<$,/+-,/.10"2"<$.f.136:;='0�7�:O0H36@Z04E;,�+�7?RO,12

36@c.�E;+-3�243�BFESRs+$+ PZ<g04E;<$:�,?7�.�Ef04EORd+$70�O36<$Kh58,/5Ge;2�7�:;,�ideD7�=",1KL36:f04E;,�58,?7�="\d2",/Kx7)eF="3�2"B;0"<$36:



��*	�

='B_,/.10"2�7�36@�7�.�E;+-3�243�BFESRs+$+�="\;='B_,/:;="<$36:{<-:�,10"E;,12?ULMa,1:;./,�i�04E;,hQ�7�+-<$K;<g0 R�36@Y\;="<$:;9�7�K;<$= �
36@�\;:;<$@}3�245 ./365TBo36="<g04<$36:�043~="<-5k\;+$7)04,8,?7�.�E 36@�04E;,H24,/7�+
K;<$=��s=GPZE;<-.�E�7)24,A:;36:sM \;:;<-@}3�245
<$=heD7�=",/K 36:�04E;,�BF+$7�\;="<-eF+-,�7�="="\;5JB;0"<$36:�0"EF7)0�04E;<-=f36\d04,r2L+�7?RO,12f7)eF="3�2"eF=L5J36='0f36@>04E;,

2�7�K;<$7)04<$36:[i�7�:;K{,?7�.�E{K;<$=���04E;,124,1@}3�24,x7)B;Bo,/7)24=J<-5JBo,/:;,r0"2�7)eF+$,)i
="<$5J<$+�7)2]043�7�./36:;K;\;.10"3�2?U
w E;<$=�7�='="\;5JB;04<-36: <$=�BF+�7�\;="<geF+$,keo,/.?7�\;=',8PZ<g04E;<$:�04E;,TQs<$="<geF+$,T247�:;96,T04E;,T.�E;+-3�243�BFEORd+$+n<-=�7

='0"2"36:;9f7)eF="3�2'eo,12�7�:;K <$=�+-<1�O,/+gRL043Aeo,]24,/='B_36:;="<-eF+-,J@}3�2�04E;,k5H7&yz3�24<-0 Rx36@n04E;,T7)eF="3�2"B;04<-36:[U
w EF7)0Z04E;,�K;<-,/+$,1.10"24<-.�./36:;='047�:S0a='38.?7�+$.1\;+�7)04,/KxK;3^,/=Z<-:;K;,/,/K~="E;3�P 04E;,�,r|sBo,/.10",/KLeo,/EF7?Qd<-3�2

3�QO,12�7k="<$96:;<gvF.?7�:O0ZBo3�2'04<$36:�36@I04E;,�Qd<$='<-eF+$,�='B_,/.10"24\;5�yz\;='04<gvF,/=Z04E;<-=Z7�='="\;5JB;04<-36:[U

w E;,Z583sK;,/+D<$=WeD7�=",/KH36:804E;,�<-K;,?7�04EF7)0W04E;,�K;<$,1+$,/.10'24<$.�.136:;='0�7�:O0�<$=�+$7)2496,/+gRJK;\;,Z0"3�04E;,

<$:;K;\;.1,/KfK;<gBo36+$,a5J3658,/:O0�@}3�2�,?7�.�Ef5836+-,/./\;+-,�id7�=�7G@}\;:;.104<-36:�36@ @�24,/�^\;,/:;.1ROU w E;,a='0'24,/:;9�04E

36@b04E;,�K;<gBo36+-,�<$=�\;=',/K�7�+$36:;9JPY<-04EL0"E;,�:^\;5Ge_,12�K;,/:;="<g0 Rf36@b04E;,�5836+-,/./\;+-,�<$:L�^\;,/='04<-36:L043

96<-QO,�7�:�<$:;K;\;.1,/KGBo36+�7)2"<:�?7)04<-36:>vF,/+-K[i�PZE;<-.�EG<$=cK;<g24,/.10"+-R�24,/+�7)0",/K�043Y0"E;,
K;<$,/+-,/.10"2"<$.
./36:;=z0�7�:S0/U
w E;<$=
<-=
,/="=",1:S04<$7�+$+gRJ04E;,5�t3�24,/:O0A�a583^K;,/+;B;24,/=",/:O04,/K�<$:H=",1.�U D U � U w E;,a36:;+gRJK;<g�o,124,1:;./,�E;,124,
<$=W04E;,aK;,104,12"58<$:F7)04<-36:836@[04E;,�<-:;K;\;./,/KhK;<-Bo36+-,a<$:804E;,Z5836+$,/.1\;+$,�U w E;<$=
<-=
04E;,�.124<g04<$./7�+_='04,rB U

��<gQO,/:A7�:A7)eF="3�2"B;04<-36:H='Bo,1.10"24\;5 36@[.�E;+-3�243�BFESRs+$+�- 
X7)B;B;243�B;2"<�7)04,ZBD7)247�58,104,12"=�5H7?RTe_,
58,?7�='\d24,/KH7�:;Kk04E;,/:8\;=",1KH<$:87�96,/:;,12�7�+F@}3�245]\;+$7>K;,124<gQO,/K8<-: � 7�.A�d="36:2� ���	�"3"� � ,/�s: � � U ���	� i
@}3�2�04E;,>043�047�+ ��=".?7)0"0",124<$:;9kBF+$\;=Z7)eF="3�2"B;04<-36: � .12"36="=Z=",1.104<$36:f36@b7T5J36+$,/./\;+$7)2�K;<-Bo36+-,��


 � � � � � * ���� 2# � 2 ��� �
� � 2# ( � 2 � 2 : � 2 � 2� � 3 --� �

PYE;,124, �� # � � # � �,��% � #)i ��#h7)24,H04E;,h./,/:O04,12J36@Y04E;,�7)eF="3�2"B;0"<$36: B_,?70� % � � <$=G04E;,A043�0�7�+
PY<$Kd04EH� 247�K �)=",/. � 7)0�EF7�+$@�5H7&|d<$5]\;5 36@b04E;,�Bo,?70� % 7�:;K���<$=Z24,1+�7)04,/KL0"3804E;,�24,rM 2�7�K;<�7)0"<$36:
+$<-@},104<-58,�idPY<-04E�� � � � @}3�2a7k963s3sK�7)eF="3�2"e_,12?U

`a+$+bBD7)2�7�5J,104,124=�7)24,k,?7�="<-+-R~3�e;0�7�<-:;,/K @�2"365 7�: 7)eF="3�2"B;04<-36: ./\d2"QO,)U ��,/./7�\;=",J.�E;+$3�2"3)M

BFEORd+$+-
EF7�=b0 P�3�5H7&yz3�2b7)eF="3�2"B;04<-36:]B_,?70�d=�<-:�04E;,
Qd<-="<-eF+-,�24,/96<-36:[i�04E;,�="<-5k\;+$7)04<$36:>24,/�s\;<g24,/K
04E;,�7�K;K;<-04<-36:f36@I0 P�3k04,1245J=/i;36:;,�@}3�2Z,?7�.�EfBo,?70�_U

w E;,x:S\;5Geo,12"=H="3�K;,104,12"58<$:;,/K 7)24,f="E;3�PY: <$: 0�7)eF+-, 3 U � U w E;,x.1365JBD7)24<$='36: 36@a04E;,

583^K;,/+$,/K 7)eF="3�2"B;04<-36: ='B_,/.10"2"\;5 PY<-04E 04EF7)0�58,?7�="\d24,1K @}3�22��E;+$3�2"3�BFESRs+$+4-�<$: ,r04E;,12L<-=



��*"D

="E;3�PZ:A<-:8vF9;U 3 U 3 U �a3�0",Z04EF7)0�<-:804E;<$=�vF96\d2",�04E;,�,r|s04<$:;.10"<$36:H./3^,�
8./<-,/:O0?i � id<$=�K;,1vF:;,/KAe^R_�

+-369 � # � � #
�

� � � ��� � 3 - �"�
PYE;,124, � #�<$=�04E;,�<-:S04,1:;="<-0 RA<$:;.1<$K;,/:O0Z36:A04E;,�=47�5JBF+-,�i � <$=�04E;,�<$:O04,/:;="<g0 RA58,?7�="\d24,1K�eSRH04E;,
='B_,/.10"24365J,104,12n7�@�0",12bBD7�="="<-:;9a04Ed2436\;96E�04E;,�=47�5TBF+$,�i � <$=c0"E;,
./36:;./,/:O0"2�7)0"<$36:]36@;.�E;+$3�243�BFEORd+-+

5836+-,/./\;+$,1=8<$: 04E;,f+$<$�^\;<$K[i�7�:;K � <$=J0"E;,LBD7)04E{+$,/:;9�0"E 36@�0"E;,L+$<-96ES08e_,?7�5 0"Ed2436\;96E{04E;,

=47�5JBF+-,�U w E;, 24,/+$7)04<$36:;="E;<gB eo,10 P�,1,/: 
 � 7�:;K � <$=�3�e;0�7�<$:;,/K \;='<$:;9 04E;,�<-K;,?7 04EF7)0 
 �
24,1B;2",/=",/:O04=L04E;,~Bo3�2"0"<$36: 36@�7 +$<-96ES0heo,/7�5 0"EF7)0f<-=f3s.1./+$\;K;,/K�e^R 04E;,~B;24,/=",/:;.1,�36@�36:;,

5836+-,/./\;+$,)U w E;<$=Y96<-QO,/=1�

+$369 � # " � #
� # " � ( �.- *��	� � � � 2 � 5836+$,1./\;+$,/= �)5836+$, � ��5836+$,1= �)+$<g04,12 � ��
 � $ $ � � ��� � 3 - D	�

� % � �:7 "S����� ��� ��7�� �D% 8/%��47� �7<8 �)=q�08 � >��$�08?� ��>�� ��� - -- % � �"�08 �F "!��)( � � 7	�1 �8&B�� !g( 7? �>?798

��# � � �

+$3�P�M � Bo,?70� # U D	��D � � � � � 247�K �)=",/. � U ! � � � � � =",1. � � � U #��"D � � � � # =",/. � �
E;<NM � Bo,?70� � U !"D"� � � � � � 247�K �)=",/. * U #$3 � � � � � =",1. � � � U !"D"* � � ��� =",/. � �
w E;,TK;,104,12"58<$:F7)04<-36:�36@p04E;,kK;<$,/+-,/.10"24<-.J./36:;=z0�7�:S0>@�24365 04E;<$=>7)eF="3�2"B;0"<$36: =zBo,/.10'24\;5 <-=

.?7)2"2"<$,/KL36\d0Y:;,r|s0?U �F24365 � 7�.A�d="36:�� ���	�"3"� id04E;,>7)eF="3�2"B;04<-36:LK;\;,>0"387TK;<gBo36+-,�i � i

� � � ��� � 	 #  ������� � 3 - #$�
<$= 
 � � � � � #�� �

	

 5LU � � � � � 3 - 3"�

*��^\F7)04<$:;9]04E;<-=�7�:;K�0"E;,�583^K;,/+[@}3�2�7)eF='3�2"B;04<$36:�Rd<$,1+$K;=/�


 5LU � � � � � D
� 	 �

2
�� � �

�

� 2# � � � � � �
� � 2# � ( � 2 � 2 : � 2 � 2� � � 3 - *	�

PYE;,124, ! � � 3 � ./3�2'24,/='B_36:;K;=�043f04E;,k0 P
3LK;<-�_,124,/:O0GBo,?70�s=�<-: 04E;,H7)eF="3�2'B;04<$36:�=zBo,/.10'24\;5
36@�.�E;+$3�243�BFEORd+-+W-&U�`a=�<-:L.�EF7)B;04,12 D iF04E;<$=Y+$,?7�K;=Y043J04E;,�<-5H7�96<$:F7)2'RHBD7)2"0�36@b04E;,�K;<$,/+-,/.10"24<-.
./36:;='047�:S0?�

� � �� � #�� ��
 5LU � � � � � 3 - �"�
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� ! ��B�897 "S� " � � ��� �D%�8/! �"�)(~��= �47�% � B�897 � �
� �

$�%�( � �J� ��7�� 7	� � � � $
% � �"�08��F "!$�)( =q�08
��>����08/� ��> � � � - -- !g( 7? �>?798)����7�%�� B�8<7	�
�;%� 4%N= 8/��� � �$%��s 4�)( �z� � �#"�$��

PYE;,124, � <-=I04E;,
:S\;5Geo,12bK;,/:;="<-0 R>36@;.�E;+$3�243�BFEORd+-+^5836+-,/./\;+-,/=c<-:�04E;,W0"ESRs+�70�O36<$K�58,/5Ge;2�7�:;,/=/U
�a3�04,Z0"EF7)0
04E;<$=�<$=
<-:A0"E;,�=47�58,�@}3�2"5 7�=�04E;,5�t3�24,/:O0A�a583^K;,/+D2",/="\;+-0 � ,/�s= D U # � D U *	� U Ma,/:;./,
<-0Y<$5J58,/K;<�7)0",/+-RJ@}36+$+$3�PY=�04EF7)0

� � �� � 2
�� � �

� 2��� � � � �
� � 2# � ( � 2 � 2 : � 2 � 2� � � 3 - !	�



��*	3

96<-Qs<$:;9]04E;,>2",?7�+[BD7)2"0?�

� �� � � : 2
�� � �

� 2��� � � 2# � ( � 2 �
��� 2# � ( � 2 � 2 : � 2 � 2� � � 3 - �	�

PYE;,124,

� 2��� � * � � 	 � � �
� 2# � � 3 --� �	�

w E;,a36:;+gR8:;,1P�BD7)2�7�58,10",12
043]K;,104,r2458<$:;,ZE;,124,�<$=�0"E;,a:^\;5Geo,r2YK;,1:;="<-0 RH36@[04E;,a.�E;+$3�2"3)M

BFEORd+$+�5J36+$,/./\;+-,/=/U 
z:�BD7)2"04<-./\;+�7)2?in04E;,AK;,/:;="<g0 R 36:�04E;,h<$:O04,124:F7�+�@q7�.1,/=T36@�04E;,A04EORd+�70�O36<-K
58,/5Ge;2�7�:;,�='0�7�.A�s=Z<$=�04E;,�BD7)2�7�58,104,r2Z36@b<-:S0",124,/='0/i_7�=�04EF7)0Y<$=YPYE;,124,�04E;,��X� 
 
�./365TBF+$,r|d,/=
7)B;Bo,/7)2?U w E;,aK;,/:;='<-0 RJP�7�=�,1='04<$587)04,/KH7�=
@}36+-+$3�PZ=1�b04E;,�:S\;5]e_,12�36@oBD7)2"04<-./+$,1=
36:A7�='0�7�.A�O,/K
04EORd+$70�O36<$KG58,/5Ge;2�7�:;,�="\d24@q7�./, ��=",1,/:T\;='<$:;9�@�24,/,9�1,rM @�2�7�.r04\d24,Y0",/.�E;:;<$�s\;,1=W7�=�<-:GvF9;U � e i ��<-KsM
K;<$:;96=1i(�&,�-0/1�)� ���"!��	��� P�7�=W.136\;:S04,1K8<$:J7�="587�+$+s24,196<$36:[U w E;,Y<-K;,/:S0"<-0 Rk36@X04E;,/=',�BD7)2"0"<$./+-,/=W<-=
='04<-+$+[K;,1eD7)047)eF+$,�U w E;,�:^\;5Ge_,12�K;,/:;='<-0 Rf36@t04E;,/=",�BD7)2"04<-./+$,/=�<$=Y7)B;B;243?|;<-5H7)04,/+gR � - !	� � � � 2 �
BD7)2"04<-./+$,1= �)5 � U 
 @X04E;,1Rk7)2",Z7�="='\;58,/K]043�e_,Y�X� 
 
b.1365JBF+$,r|d,/=/i�PY<-04ET7)eo36\d0 D���� .�E;+$3�243�BFEORd+-+
5836+-,/./\;+$,1=�B_,12YBD7)2'04<$./+-, �VMa<gB��d<-:;=Y7�:;K ��70�O,r2�� ���"!"*	� id=",/.�U � U D U � � is04E;,1:x7TK;,/:;='<-0 Rf36@

� � ! - * � � � 2�� .�E;+$3�243�BFEORd+-+ 5836+$,/.1\;+$,/= � 5 � � 3 --�6� �
<$=G3�e;047�<$:;,/K[in="<-:;./,H04E;,804E;<$.A�s:;,/="=]36@�04E;,H58,/5Ge;2�7�:;,H<-=G36:�0"E;,H3�24K;,12]36@ ���`GU 
 @�0"E;,/=",
BD7)2"04<-./+$,1=b7)24,W:;3�0b��� 
 
[./365JBF+-,r|;,/=1i&04E;,12",
<$=I7ZK;<-�_,124,/:O0�:S\;5Geo,12c36@d.�E;+$3�243�BFEORd+-+^5836+-,/./\;+-,/=
Bo,r2TBD7)2"0"<$./+-,�U�Ma3�P�,1QO,12?i�7)0]04E;,hB;2",/=",/:O0J04<-58,�i�04E;,Aeo,/=z0T96\;,1="=J<-=]0"EF7)0k0"E;,1R 7)24,A��� 
 

./365JBF+-,r|;,1= �K�^047�,/E;,/+$<-:�� ���"!"D	��� U

Ma3�P
,1QO,12?ice_,/.?7�\;=",J36@�04E;<$=><$5JB;2",/./<$=',TQ)7�+$\;,J@}3�2 ��iI<-0><$=�eo,/='0�043L7�+-+$3�Pm@}3�2]7�+$7)2496,

Q)7)24<�7)04<-36: @�24365 04E;,TQ)7�+$\;,J96<-QO,/:�E;,r24,�UEMa,/:;./,�ib7�Q�7)2"<�7)04<-36: 36@�7�:�3�24K;,r2G36@�5H7�96:;<-0"\;K;,
P�7�=Z7�+$+$3�P�,/K�@}3�2?iF,?7�.�EfP�7?ROU

w E;,A24,?7�+�BD7)2"0T36@Y0"E;,�583^K;,/+$,1K K;<-,/+$,/.r0"24<$.h./36:;='047�:S0J<$=]="E;3�PZ: <-: vF96\d24, 3 U * U w E;,
K;<-�_,124,/:O0�./\d2"QO,/=Y7)24,a@}3�2�K;<g�o,124,1:S0�Q�7�+-\;,/=�36@ ��U��a3�04,�0"EF7)0�04E;,124,�7)24,�24,196<$36:;=�PZE;,r24,a04E;,
24,?7�+ BD7)2"0Y36@c04E;,>K;<$,/+-,/.10"24<-.�./36:;=z0�7�:S0�<$=�:;,/9O7)04<-QO,)U w E;,><$5H7�96<-:F7)2"RHBD7)2"0Y36@c04E;,>583sK;,/+-,/K

K;<$,1+$,/.10'24<$.k./36:;='0�7�:O0�<-=>='E;3�PY:�<$:�vF96\d24, 3 U � U w E;,kBo3�2"04<-36: 36@p04E;,T=zBo,/.10'24\;5 PYE;,124,k04E;,

24,?7�+IBD7)2"0�<$=a:;,/9O7)0"<-QO,G7�:;K~04E;,G<$587�96<$:F7)2"RhBD7)2"0�<$=a='5H7�+$+t<$=�PYE;,124,G24,/='36:F7�:S0>7)eF="3�2"B;0"<$36:
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./36\;+-Kx3s././\d2/U 
 0a<$=YBo36="="<geF+$,�04EF7)0�7�:�7�././\d2�7)04,�K;<$,/+-,/.10"24<-.�583^K;,/+I<-=Zeo,1='0�96<-QO,/:LPY<-0"EL04E;,

="5H7�+-+$,12 � Q)7�+$\;,�U 
 :f04EF7)0Z.?7�=",�iD04E;,�+$36='=",/=�<-:f04E;,G7)eF="3�2'B;04<$36:LeD7�:;KH� 3�!�� � *	��� :;5 � 7)24,
5]\;.�E�="587�+$+$,r2�7�:;K�="3A04E;,G24,/='36:F7�:;./,kP
36\;+$K�e_,]5k\;.�E�583�24,�B;2436:;36\;:;.1,/K 04EF7�:�@}3�2�04E;,

Q)7�+$\;,�36@�� 96<-QO,1:fE;,124,)U

"S��� � B��47<81!�/% � � 7	� B��- ��
"S���s�$� � >?7 � B��Q7981!�/% � � 8?� � 7 ��B�897

w E;,Y:^\;5J,124<$./7�+FB;2"3s./,/K;\d2",ZK;,/=".r24<-e_,/KH<$:T=",/.104<-36:;= � U � 04Ed2"36\;96E � U # 36@_04E;<-=p04E;,1="<$=pP�7�=
\;=",/K�E;,124,�U��a3�04,H04EF7)0k04E;,H24,/='36:F7�:S0J,1BF="<$+-36:;=kP
,124,A04E;,�K;,1="<-24,1K�24,/="\;+g04=/ip2�7)04E;,12k04EF7�:
04E;,>7)eF="3�2"B;04<-36:L='B_,/.10"2�7dU w E;<$=�P�7�=�0"3J=",/,><$@t04E;,�2",/="36:F7�:;./,/=Z3s././\d2",/Kx7)0Y+�7)2496,�:;,/9O7)04<gQO,

Q)7�+$\;,/=/ic7�=>P�7�=�04E;36\;96EO0?i�7�:;K�<-@
="3;iFyz\;=z0GE;3�P +$7)2496,�U w E;,8='0'24,/:;9�04E�36@W04E;,T24,1="36:F7�:;./,/=

P�7�=�\;=",1KL7�=�7�:A<$:;K;<-.?7)043�2�36@[04E;,/<g2�<$5JB_3�2"0�7�:;./,�043�0"E;,�3�QO,12�7�+-+X24,1='Bo36:;=",�36@[04E;,�BD7)2"04<-./+$,)i

7�=
EF7�=
e_,/,/:AK;36:;,a04Ed2436\;96E;36\d0
04E;,�2",/='0�36@[04E;<-=�04E;,/="<-=/U w E;<-=
<$=�7�:F7�+-369636\;=�043]7�./36\dBF+-<$:;9

./3^,�
8./<-,/:O0?U

"S���s��6 � >?7 � %���7	� �^ �B �d! 7	�
w E;,>.?7�=",/=Y='04\;K;<-,/KLE;,124,�<$:;./+-\;K;,>04E;<-:fK;<$= �d=YPY<-0"EL7�:L7�=zBo,/.10Y2�7)04<-3T36@ ��D � � id04EF7)0Z7)24,

:;3�0a='047�.��O,1K[io3�2�7)24,�=z0�7�.A�O,/K~<$: D i 3 3�2 � +$7�RO,r24=/iXPY<-0"E~78+�7?RO,12a='BD7�./<-:;9A36@�36:;,rM 04,1:S04E�36@
04E;,aK;<-=��804E;<-.��s:;,/="=/U w E;<$=�96,/3658,r0"2"RkP�7�=�=",/+-,/.104,/K�7�=�7�:h7�././\d2�7)0",a583sK;,/+X36@[04E;,a='0�7�.A�O,/K
Bo3�2'04<$36:h36@�7�: � 7?QO,12�7�96, �k04EORd+$70�O36<$Kh58,/5Ge;2�7�:;,�Up`a=�58,/:O04<$36:;,/Kheo,/@}3�2",�i;04E;,�58,15]e;247�:;,
04E;<-.��s:;,/="=a<-=Z<$96:;3�2",/Kx="<$:;.1,�04E;,G7�.104\F7�+ 04E;<-.��s:;,/="=a<-=Z+$,1="=Z04EF7�: � �`GiD5]\;.�Ex+-,/="=Z0"EF7�:L04E;,
K;<$= �804E;<$.A�s:;,/="=/U w E;,a:S\;5Geo,12�36@ 58,15]e;247�:;,/=
<$:h7G='0�7�.A�TQ�7)24<-,/=�@�24365 =zBo,/./<-,/=zM 043)M ='B_,/./<-,/=/i

2�7�:;96<-:;9J@�24365 � @}3�2Y="3658,>7�+$9O7�,�\dBL043 � ��� @}3�2Y5H7�:ORHBF+�7�:O04=/U

�s<$:;./,Y04E;,�<$:O04,12",/='0
<-=
<$:T04E;,Y24,1="36:F7�:;./,�Bo36='<-04<-36:;=/i � � iS:;3�vd|;,/KJ2",/+�7)04<gQO,YB_,12458<g0"04<-Qs<-0 R
:;,/,/Kxe_,>B;243�Qd<-K;,/KL043J04E;,>B;24369�2�7�5LU ��jY,/.?7�+-+t04EF7)0Y04E;<$=Y<$=Z0"E;,�,/<-96,/:SQ)7�+$\;,�B;2"3�eF+$,/5LiD7�:;K
04E;,�,1<$96,/:OQ�7�+-\;,/=�7)24,Y24,/+�7)0",/K8043�04E;,�24,/="36:F7�:O0�,1BF="<-+$36:;=/U � �D3�2�0"E;,�:^\;5J,124<$./7�+X<-:S04,19�2�7)04<$36:[i
04E;,�:S\;5]e_,12n36@D=",/9658,/:O04=b04EF7)0�0"E;,�58,/5Ge;2�7�:;,�<$=�K;<gQd<-K;,/KT<-:S0"3a<$= � ��� 7�+$36:;9a04E;,
lD7)0�BD7)2"0/i

7�:;K D�� 7�+$36:;9L04E;,J./<-24.1\;+�7)2],/:;KsM .?7)B Ux` =",/58<-./<-2"./\;+�7)2G,1:;KsM .?7)B�P�7�=G.�E;36=",/: 7�=]7L963s3^K



��*"!

7)B;B;243?|;<-5H7)04<$36:k043]7�24,?7�+D58,/5Ge;2�7�:;,�7�=�P�,/+-+o7�=�043�7�QO36<-KA7�:SRT24,/="36:F7�:;./,1=�0"EF7)0
./36\;+-KAe_,

<$:O0"243^K;\;./,/K~e^RL\;="<$:;9�7H="�s\F7)24,�M ./\d0�,/:;KsM .?7)B U ��<$96\d24, 3 U ! = �O,104.�E;,/=a04E;,]96,/3658,10'2"Rf\;=',/K[U
w E;,Z5H7&yz3�2p24,/="36:F7�:;./,1=�7�:;KJ04E;,/<g2
='0"2",/:;9�04E;=�7)24,YK;,104,12"58<$:;,/K87�=
7>@}\;:;.r04<$36:H36@o96,13658,10"2"R

<$:h04E;,�:;,�|d0Y=",/.104<-36:[U

z

x

r

a s

� !���B�8<7 "S� ! � � �A>?7��J%& "! � �d!�%���8/%��C��= � >�� �$% � ��! � �Q7�� � 8/%�(?7 �	7����Q7? �8����'!�� B���%� A7	�
;�!$ �>f �>F!-( �d! � � ���

��<$58,1:;="<$36:;=�@}3�2�04E;, � 7?QO,12�7�96, �]./3�2":h04EORd+$70�O36<$K;=�P
,124,�K;,104,12"58<$:;,/KA043Geo,)� � � � - �"3 :;5Li
� � � - �"3 :;5LiX7�:;K � � 3�� :;5fU w E;,G="<$5]\;+�7)0"<$36:fK;36:;,]E;,12",G\;=",/K[� � � � i�� � � --� i_7�:;K� � �6�.- 3 -



��*"�

"S���s� & � 7	� B��- ��
��<$96\d24, 3 U � ="E;3�PZ=�7HK;,1047�<$+$,1KLBF<$.104\d2",G36@n0"E;,�='0�7�.A�O,/KsM K;<$=��~96,/365J,10"2"Rh<$:x24,1+�7)04<-36:f043

04E;,><$:;./<-K;,/:S0YvF,/+$K;=1U

� !���B�8<7 "S� � �  ( �1!��7/(^ �?7��� ��!-( 897	�$%& "!$�)(L 4�k �>?7 �' 4%�� � 7 � �d! � � ���

w E;,]5H7&yz3�2�2",/="36:F7�:;./,/=>7�:;K~04E;,/<-2�=z0"24,/:;9�04E;=�7)24,G='E;3�PY: <-:~0"E;,G@}36+$+$3�PY<$:;9 # 0�7)eF+$,/=1U
w E;,k=z0"24,/:;9�04E;=>7)24,]+$<-='04,/Kx043h="E;3�P�PYE;<$.�E�24,1="36:F7�:;./,/=�5H70�O,�04E;,]9�24,?7)0",/='0�./36:O0"24<-eF\d0"<$36:
043f0"E;,T043�0�7�+�vF,/+-K�@}3�2]7�BD7)2'04<$./\;+$7)2�<-:;./<$K;,1:S0�vF,1+$K[U w E;,8="<$:;96+-,JK;<-=�� <-=�="E;3�PY:�<$: 0�7)eF+-,
3 U � U w 7)eF+$,/= 3 U D 04Ed2"36\;96E 3 U 3 ='E;3�P 04E;,Y2",/="36:F7�:;./,/=�@}3�2�Q�7)24<-36\;=�='047�.��s<$:;9�.136:dvF96\d2�7)04<$36:;=1�



� ���

� i D i 3 i 7�:;K � K;<-=��d=/io2",/='Bo,1.104<-QO,1+-ROU w E;,]='0"24,1:;9�04E�<-=a04E;,]5H7�96:;<-04\;K;,G36@n04E;,]<$587�96<$:F7)2"R
BD7)2"0�36@�04E;,]7)B;B;243�B;2"<�7)04,�B_36+�7)24<1�?7)eF<$+-<-0 R�0",/:;="3�2�,/+$,158,/:O0?UF��`a=�<-:~0"E;,G3�04E;,12�.�EF7)B;04,124=�36@
04E;<-=�0"E;,/="<$=1i;@}3�2 �� M <-:;./<$K;,/:;.1,>\;=", � �)� i;7�:;Kh@}3�2 �� M <$:;.1<$K;,/:;./,�\;=", � � � U � w E;,�.�EF7�:;96,�<$:A04E;,
5H7&yz3�2�24,/="36:F7�:;.1,/=a7�=�583�24,�K;<$=��s=�7)24,�='0�7�.A�O,/Kf<$=�="E;3�PY:x<$:hvF9;U 3 U � � U

w E;,�24,/="\;+g04=
="E;3�P 04EF7)0p04E;, �� M <$:;.1<$K;,/:;./,�2",/="36:F7�:;./,/=�@}3�2
='0�7�.A�O,/KHK;<-=��d=�7)24,�@q7)2
+�7)2"96,12
<$:�04E;,/<g2],1�o,1.10J36:�04E;,H043�0�7�+pvF,/+$K�eo,1.?7�\;=",A04E;,/<-2k='0'24,/:;9�04E;=T7)24, � � � � ��� 04<$5J,/=�04EF7)0k36@

04E;,G5836=z0�24,/="36:F7�:O0 �� M <-:;./<$K;,1:;./,G24,/="36:F7�:;./,)U w E;<$=aK;<-='BD7)24<g0 R�04,/:;K;=a043H<-:;.124,?7�=",k7�=a583�2",
K;<$= �d=�7)2",J7�K;K;,/K[�>@�24365 �6��D 04<-58,/=aPZ<g04E D ='0�7�.A�O,/K�K;<-=��d=1iI043 *"D 04<-58,/=aPZ<g04E 3 ='0�7�.A�O,/K
K;<$= �d=/is0"3 � �"3 0"<$58,/=WPZ<g04E � =z0�7�.A�O,/K�K;<-=��d=1U w E;,aBo36="<g04<$36:;=�36@[04E;,�2",/="36:F7�:;./,/=1iFPYE;<$+-,a:;3�0
5836:;3�0436:;<-.�ic=z04<$+-+W="E;3�P 7LK;<$='04<-:;.10]7�:;K�Kd2�7�587)04<$.]24<$=',8043fQ)7�+$\;,/=�<-:�04E;,8:;,/9O7)0"<-QO, � ��� u =

PYE;,/:f04E;,>K;<$=��s=Z7)24,�='0�7�.A�O,/K[U

� % � � 7 "S��6 � � 7	�"�)(D%�( �97	�)=q�08 �'!-(����:7 �d!� � �
� ��7�+$\;,1=Y36@	�  - " � � $ 3 PY<-04E � � - " � � $ � � 3 7)0�PYE;<$.�Ef04E;,>7)eF="3�2"B;04<-36:L<$=�<$:dvF:;<g04,�U ��� M <$:;. �� M <$:;. ='0'24,/:;9�04E

M � U �"!"� � �d��!
M � U �	�0# �"3��
M � U !�#	! � �	�
M � U �"�	� � �	�

� % � � 7 "S�'& � � 7	�"�)(D%�( � 7 � =q�08 & �' 4% � � 7	� �d!� � �r�
� ��7�+$\;,1=Y36@	�  - " � � $ 3 PY<-04E � � - " � � $ � � 3 7)0�PYE;<$.�Ef04E;,>7)eF="3�2"B;04<-36:L<$=�<$:dvF:;<g04,�U ��� M <$:;. �� M <$:;. ='0'24,/:;9�04E

M D	��� U �"3 � �"��*�#	!
M *"! U * D	3s��D

M �6��! U 3 � 3�!	�
M #$3 U # �s��*



� �s�

� % � � 7 "S��� � � 7	�"�)(D%�( � 7 � =q�08 " �' 4% � � 7	� �d!� � �r�
� ��7�+$\;,1=Y36@	�  - " � � $ 3 PY<-04E � � - " � � $ � � 3 7)0�PYE;<$.�Ef04E;,>7)eF="3�2"B;04<-36:L<$=�<$:dvF:;<g04,�U ��� M <$:;. �� M <$:;. ='0'24,/:;9�04E

M ��*d� U ! 3�*	30#$�
M � �"� U �"3 ��*�#;�
M D	� U # �6� ���

M 3�� U 3 !"�	�
M �0#	D U * �<#$�

� % � � 7 "S� " � � 7	�"�)(D%�( � 7 � =q�08 � �' 4% � � 7	� �d!� � �r�
� ��7�+$\;,1=Y36@	�  - " � � $ 3 PY<-04E � � - " � � $ � � 3 7)0�PYE;<$.�Ef04E;,>7)eF="3�2"B;04<-36:L<$=�<$:dvF:;<g04,�U ��� M <$:;. �� M <-:;. ='0"2",/:;9�04E

M �	� U ! ��!	�"�"3
M !	� U � D"*��d�

M ����# U ! ��*"D
M � 3�D U � � �"�
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� !���B�8<7 "S�$��� � ��%�8/!�%� "!��)(L��= �J%����08.8<7	�"�)(D%�( � 7 � =q�08 �' "% � � 7	� �d!� � �r�
��7)yz3�2A24,1="36:F7�:;./,/=������ � 7�:;K�58<-:;3�2A24,/="36:F7�:;./,1=��}��� � 7)24,�="E;3�PY: @}3�2heo3�0"E �� M

<$:;.1<$K;,/:;./, � � � 7�:;KL@}3�2 �� M <-:;./<$K;,1:;./,E����  � U



� �"�

w 3L./365TBD7)24,T04E;,87)eF="3�2"B;04<-36:�.�EF7)247�.104,124<-='04<-./=�36@
04E;,8=z0�7�.A�O,/K�7�:;K�\;:;='0�7�.A�O,/K�K;<$=��s=
<-0J<$=T="\ 
8./<-,/:O08043�./365TBD7)24,h0"E;,fBo36+$7)24<:�?7)eF<-+$<g0 R�0",/:;="3�2H,/+-,/58,/:O04=/i�='\;<-0�7)eF+gR ='.?7�+$,/K[U 
 :

vF9;U 3 U � � 04E;,�7)eF="3�2"B;04<-36:x36@b04Ed24,/,G='047�.��O,1KxK;<$=��s=�<$=�.1365JBD7)24,/Kf0"3804EF7)0�36@n78="<-:;96+$,>K;<$=��_i
PY<-04Ex04E;,k7)eF="3�2"B;0"<$36:~=".?7�+-,/K�0"3Ae_,G36: 78B_,12�.�E;+$3�243�BFEORd+-+�5836+$,/.1\;+$,�eD7�="<-=/ioPYE;<$.�E�<-=a04E;,

=47�58,k7�=>7hB_,12�\;:;<g0�7)24,/7h36@�0"ESRs+�70�O36<$K�58,/5Ge;2�7�:;,)it='<$:;./,kP�,J7)2",J7�="='\;58<$:;9f7h\;:;<-@}3�245
K;<$=z0"24<-eF\d0"<$36:{36@�.�E;+$3�243�BFEORd+-+Z5836+-,/./\;+$,1=/U `a=H,r|sBo,/.r04,/K @�24365 04E;,�24,/="36:F7�:;./,xB_36="<-04<-36:;=

7�:;K�='0"24,1:;9�04E;=/ib04E;, �� M <$:;.1<$K;,/:O0k7)eF="3�2"B;04<-36:�,/:;EF7�:;./,/5J,/:S0k<-=�5]\;.�E�+$7)2496,12�04EF7�:�<-:�04E;,�� M <$:;./<-K;,/:S0A./7�=",�U �a3�04,�0"E;,x7)eF="3�2"B;04<-36:{,/:;EF7�:;./,/5J,/:S0A<-:�04E;,f0 P�3�7)eF="3�2"B;04<-36: eD7�:;K;=/��� M <$:;./<-K;,/:;./,G,/:;EF7�:;./,158,/:O0�36@ �"3�� 7)0a7)e_36\d0 #	D�� :;5LiD7�:;K �� M <$:;.1<$K;,/:;./,G,1:;EF7�:;./,/58,/:O0�36@
������� 7)087)eo36\d0 *d� � :;5LU `a+$="3�:;3�0",f04E;, �� M <$:;./<-K;,/:;./,x,/:;EF7�:;.1,/58,/:O0A36@ 3���� 7)0H7)e_36\d0
*	��� :;5fU w E;<-=Y<-= � � ,t7)0Z7�:f,�|dBo,1.104,/Kx7)eF='3�2"B;04<$36:heD7�:;K[U
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� ! ��B�8<7 "S���6� � � %��� B���%& �7 �x% � �"�08��F '!��)(27/(�>D%�( � 7	�47/(s ���= & �' 4%�� � 7	� �d! � � ����#	798> �>D%& Y��=
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� ��D

"S� "  (s �7<8 ��8<7? 4%� "!��)(

w E;,x24,1="\;+-04=HB;24,1=",/:O04,/K <-: 04E;,xB;24,rQd<$36\;=A=",1.104<$36: ="E;3�P 04EF7)0H04E;,~,/+-,/.10"2"365H7�96:;,104<-.

eo,1EF7�Qs<$3�2]36@�04E;,A='0�7�.A�O,/K�04E;<$:�K;<-=��d=G<-=kKd247�='04<$./7�+$+-R K;<-�_,124,/:O0]04EF7�:�04EF7)0]@}3�2G04E;,A="<$:;96+-,
04E;<-:8K;<$=��s=/U�
 :JBD7)2"04<-./\;+�7)2/iS04E;,�Q�7�+-\;,/=p@}3�2�04E;,Y5836='0p<$:dlF\;,/:O04<$7�+D24,1="36:F7�:S0
,1BF="<$+-36:;=5� 0"E;36=",
PY<-04E�04E;,A+$7)2496,/='0G<-:dlF\;,/:;./,h36:�04E;,8043�0�7�+nvF,/+$K � 7)2",H36:�0"E;,H3�24K;,12]36@ � ��� 04<$58,1=�+�7)2"96,12
@}3�2�='0�7�.A�O,/KhK;<$= �d=�04EF7�:A@}3�2�="<$:;96+-,aK;<$=��s=/Un`�B;BF+$<$,1Kh043GBFE;3�0436=zRd:O04E;,/="<-=/idQd<$7�04E;,�K;<$,/+-,/.10"24<-.
583^K;,/+sB;24,/=',/:S0",/K8<$:k=",/.)U 3 U D i�04E;<$=p58,?7�:;=b0"EF7)0W<-:k0"E;,Y='B_,/.10"247�+deD7�:;KTPYE;,124,�04E;,�583sK;,/+-,/K
K;<$,1+$,/.10'24<$.W./36:;='0�7�:O0bEF7�=�7�+�7)2496,p:;,/9O7)04<gQO,W24,/7�+SBD7)2"0c7�:;KG7Z='5H7�+$+6<-5H7�96<$:F7)2"RaBD7)2'0�� 7)B;B;2"3�|oU
3�!�� :;5 043 *	��� :;5 <-:8vF96=/U 3 U * 7�:;K 3 U �"� 04E;,a7)eF="3�2'B;04<$36:H<-=
,r|dB_,/.104,1KA0"3�eo,�5]\;.�EH+�7)2"96,12
@}3�2J0"E;,L='0�7�.A�O,/K 04EORd+$70�O36<$K;=]04EF7�: @}3�2T04E;,L\;:;='0�7�.A�O,/K{36:;,1=/UUMa,/:;./,�i�<-@Z04E;<$=T,/:;EF7�:;./,/K
7)eF="3�2"B;0"<$36:h.?7�:he_,�\d04<$+-<:�/,/KAeSRH04E;,�./,/+$+�id04E;,/:A04E;<$=�P�36\;+-Khe_,�7]P�3�2'04ESPYE;<$+-,�7�KF7)B;0�7)04<$36:[i
36:;,]04EF7)0�P�36\;+$K�+-<1�O,/+gRLeo,k./36:;=",r2"QO,/K 04Ed2"36\;96E�04E;,k,1QO36+$\d0"<$36:F7)2"RxB;243^./,/="=1U w EF7)0><$=�04E;,
EORsBo3�0"E;,/="<$=�BF\d0�@}3�2"P�7)24KfE;,12",�U

�a3�04,Y0"EF7)0�04E;,a7)eF='3�2"B;04<$36:H=zBo,/.10'2�7�36@ 7�.104\F7�+D='0�7�.A�O,/KHK;<-=��d=�36@[.�E;+-3�243�BFEORd+$+DEF7?QO,�:;3�0
eo,1,/:JB;24,/=',/:S0",/KA<$:TvF9;U 3 U �6� iS36:;+gRG04E;,Z,1:;EF7�:;./,/58,/:O0�K;\;,�043�='047�.��s<$:;9;U w E;,Y587�<$:]24,?7�="36:
@}3�2]04E;<$=G<-=G04EF7)0G04E;,H.?7�+-./\;+�7)04,1K�7)eF="3�2'B;04<$36:�='Bo,1.10"2�7xP�36\;+$K�e_,h5J<$="+-,?7�K;<$:;9;i�,/=zBo,/./<$7�+$+gR

<$@�04E;36\;96EO0k36@Z7�=G='3658,104E;<-:;9�36:;,A./36\;+-K�,r|dB_,/.10]043~58,?7�="\d2",�U w E;,12",�7)2",�7x:S\;5Geo,12k36@

24,?7�='36:;=W@}3�2n04E;<-=/UnVa:;,�24,/7�="36:J<-=b04EF7)0neo,/.?7�\;=',�04E;,r24,�<$=n="\;.�E87�9�24,?7)0�Q)7)24<$,r0 R�36@DBF<-9658,/:O04=

36:87�BF+�7�:O0W0"ESRs+�70�O36<$K[iO3�04E;,r2W04EF7�:J.�E;+-3�243�BFEORd+$+ - 
d04E;,�0"24\;,Y7)eF="3�2"B;04<-36:J='B_,/.10"2"\;5�@}3�2W04E;,

04EORd+$70�O36<$K P�36\;+$K EF7?QO,�0"3 7�././36\;:O0L@}3�2h04E;,/=',�7�=hP
,/+$+�U�`a:;3�04E;,r2f24,?7�='36: <$=h04EF7)0h04E;,

.?7�+-./\;+�7)04,1K � � �� <$:L0"E;,�24,/96<$36:xPYE;,124, � �� � � i_:;,?7)2 *���� :;5Li_<$=��^\;<-04,�+$7)2496,�io36:x04E;,G3�2"K;,12
36@ 3�� � � ��� U w E;<-=�<$=�="3H+�7)2"96,�04EF7)0Y24,/="36:F7�:;.1,G7)eF="3�2"B_3�2"04<$36:�P�36\;+$Kfe_,�QO,12"Rh="587�+$+[04E;,124,)i
eo,1.?7�\;=",f04E;,A24,/='36:F7�:;./,L<$=k,1�_,/.104<gQO,/+-R�KF7�5JB_,/K eSR 0"E;,�+-36="=",/=/U 
 @Z04E;,�7�.104\F7�+ � � �� <$=T7�=
+�7)2"96,]7�=�04EF7)0�.?7�+$.1\;+�7)04,/K�E;,124,)io04E;,/:~24,/="36:F7�:O0�7)eF='3�2"B;04<$36:~<-=�B;243�eD7)eF+-R~:;3�0�EF7)B;B_,/:;<$:;9

<$:L0"ESRs+�70�O36<$K;=1U�Ma3�P�,rQO,12?iX0"E;,�.?7�+$.1\;+�7)04<-36:L36@ � � P�7�=a7)B;B;243?|;<-5H7)04,>7)0�eo,/=z0?io7�:;Kx="3H<g0�<g0
<$=�='04<$+-+��^\;<-04,JB_36="="<geF+$,804EF7)0]7f2",/="36:F7�:;./,h7)eF="3�2"B;0"<$36:�3s.1./\d24=/U w E;,H5H7�<$:�24,/="\;+g0]36@�5]R

,/='0"<$5H7)04<-36:�36@ � � <-=c04EF7)0b0"E;,
24,?7�+^BD7)2'0n963s,/=b:;,19O7)04<-QO,�iO7�:;K]K;3^,/=�="3�7)0p7�E;<$96E;,r2n@�24,/�s\;,1:;.1R



� �0#

��,/:;,r249�R � 04EF7�: 04E;,T��� 
 
a0"247)B icE;,/:;./,A7�+-+$3�PZ<-:;9�04E;,J7)eF="3�2"e_,/K�BFE;3�0436:;=�043�@},/,/K�,/:;,12"9�R
043k04E;,>�X� 
 
�./365TBF+$,r|oU

` :;3�04,�./36:;./,124:;<-:;9{04E;,�<$:;.1<$K;,/:O0LvF,/+-K Bo36+�7)2"<:�?7)04<-36: <-=f<$: 3�24K;,12xE;,12",�U ��,1.?7�\;=",

04E;, �� M <-:;./<$K;,/:O0G24,/='36:F7�:;./,/=]7)24,836:�0"E;,83�24K;,12G36@ � ��� � 04E;,8=z0"24,/:;9�04E�36@
0"E;, �� M <-:;./<$K;,/:O0
24,/='36:F7�:;./,/=/i�36:;,~P�36\;+$K ,�|dBo,1.10�0"EF7)0h0"E;,�04EORd+$70�O36<$K;=h./36\;+$K�5H70�O,xeo,10'04,12�\;=", 36@�04E;,
BD7)2"04<$7�+$+gR^M B_36+�7)24<1�/,/K~="\;:;+-<$96EO0>eSR�3�24<$,/:O04<-:;9h04E;,1<-2>='0�7�.A�O,/K�0"ESRs+�70�O36<$K;=�7)B;B;243�B;2"<�7)04,/+gROU�`
24,/3�2"<$,/:O0�7)04<-36:h,r�o,/.10�EF7�=�<-:A@q7�.10�eo,/,1:�3�eF=",r2"QO,/Kh<$:A="3658,a7�+-9O7�,ZPYE;,/:�,�|dBo36=',/KH043Ge;24<$96EO0

+$<-96ES0/� 04E;,1R{B;24,1=",/:O0f04E;,/<g2A04ESRs+�70�O36<-K;=H,/K;96,rM 36: 043�04E;,xB;243�BD7�9O7)04<$36: K;<-2",/.104<-36:�36@�04E;,

+$<-96ES0/U w E;<$=�<$=aB;243�eD7)eF+-R�7A="<-5JBF+$, � <-:S04,r24./,1B;0>+$,/='=>+-<$96EO0 �h7)B;B;243O7�.�E[iIE;3�P�,1QO,12><-0�5H70�O,1=
04E;,L.136:;./,1B;0A36@�04EORd+$70�O36<$K;=T2"3�0�7)04<$:;9�043 eo,r0"04,12H./7)B;04\d24,H��3�287�QO36<-K � +$<-96ES085k\;.�E{583�2",

BF+�7�\;='<-eF+$,)U ' E;<$.�E{+$,?7�K;=]043�04E;,f:;,r|s0J<-K;,?7dU 
 0T<$=T:;3�0J\;:d24,/7�="36:F7)eF+$,f0"3 ="\;='B_,/.10T04EF7)0

04E;,�K;<g24,/.10"<$36:sM =zBo,/./<gvF.G24,/="36:F7�:;./,]<-=Z0�70�O,/:~7�KdQ)7�:S047�96,�36@be^R�BF+�7�:O04=/i_eSRL+-<$96EO0'M <-:S0",/:;="<-0 RSM
<$:;K;\;.1,/K�243�047)04<$36:A36@[04EORd+�70�O36<-K;=/U w E;<-=�EF7�=�B;2"3�QO,/KhK;< 
J./\;+-0�043]58,/7�="\d24,a<$:ABF+�7�:O04= � �aU ��U
��3s./\;5Li
B_,124="36:F7�+Z./36585]\;:;<$.?7)0"<$36: � U Ma3�P�,1QO,12?iWR�<$="=1iF�&,N-0/1� � ���"!"*	� ="E;3�P 0"EF7)0A./3�24:

58,/='3�BFESRs+$+c.�E;+-3�243�BF+�7�='0"=4� � � � � , � � � 7)24,�QO,r2"Rx,?7�="<-+-RL2",/3�24<$,1:S04,1KY� 7H="587�+$+$,r2�7)B;BF+$<-,/KxvF,/+$K
@}3�2b="7�58,p7�5836\;:S0I36@^2",/3�24<$,1:S04<-:;9 � <-:�7Y587�96:;,104<$.�vF,/+-K�./365JBD7)2",/K>043Y3�04E;,12c='Bo,/.1<$,/=/U ' E;<$+-,

04E;<-=Y="E;3�PY=Z:;3�04E;<-:;987)eo36\d0�PYEF7)0YEF7)B;B_,/:;= � � � � ��� 
D04E;,�<-5JBF+$<-.?7)04<$36:A<-=Y./+-,?7)2?i;,/=zBo,/./<$7�+$+gR
�d:;3�PY<$:;9a04EF7)0n:F7)04\d2�7�+s="\;:;+$<-96ES0p<$=�='+$<$96EO04+gR�Bo36+$7)24<:�1,/K[i604EF7)0bBF+�7�:O04=n./36\;+-Kk0�70�O,�7�KdQ)7�:O0�7�96,
36@[04E;<$=�7�:;KH24,13�24<$,/:O0�04E;,/<g2�='0�7�.A�O,/KH04EORd+$70�O36<$K;=�<$:82",/='Bo36:;=',�0"3]Q)7)24<$7)eF+$,�:F7)04\d247�+o+$<-96ES04<-:;9
./36:;K;<g04<$36:;=/U

V�:;,�<-5JBF+$<-.?7)04<$36:�36@F0"E;<$=�<$=b0"EF7)0�04E;,
24,/="36:F7�:O0W7)eF="3�2"B;04<-36:T587�R�eo,�\;=",/KT7�=n7a58,104E;3^K

043 � � �����A- � �
04E;,G7)eF='3�2"B;04<$36:LPYE;,/:L04E;,r24,�<$=Z+$<-0'04+$,�+$<-96ES0�7�:;KL043 �$� � �A�A- � ��04E;,G7)eF="3�2"B;0"<$36:
PYE;,/: 04E;,12",J<$=�043s3h5]\;.�E[U w E;<$=�.136\;+$K e_,T04E;36\;96EO0�36@�7�=�7h2",1BF+�7�./,158,/:O0�@}3�2�PZEF7)0>04E;,

7�+$9O7�,a./7�:hK;3]PY<-04EH04E;,/<g2�="<$:;96+-,�K;<$=�� ��7�QO36<-K;<$:;9]<$:O04,124.1,1B;04<$:;9]04E;,a="\;:;+-<$96EO0 ��,/K;96,rM 36: � i;3�2
<$:O04,12"./,1B;04<-:;9�7�+-+c36@�<g0F��@q7�./,rM 36: ��� i_eF\d0aPYE;<$.�Ex04E;,�BF+$7�:S04=Z.?7�:;:;3�0�K;3HPZ<g04EL04E;,/<g2a='0�7�.A�O,/K
K;<$= �d=/U w E;,�='047�.��O,1K~7)24.�E;<-04,/.r04\d24,�36@bBF+$7�:S0Y04ESRs+�70�O36<-K;=Y58,/7�:;=Y04EF7)0Y04E;,124,�<-=Z:;38,1K;96,rM 36:
eo,1.?7�\;=",],1QO,/:xPYE;,/:�36:;,�K;<$=��x36@�04E;,G=z0�7�.A�L<$=Z,/K;96,rM 36:[io0"E;,G='0�7�.A�~7�=a78PYE;36+$,�K;3^,/=a:;3�0



� �"3

24,?7�+-+-RhEF7?QO,�7�:L,/K;96,)i_7�:;Kx="3T04E;,�7)eF="3�2'B;04<$36:L./7�:;:;3�0Zeo,�7)�o,/.r04,/Kx="<-96:;<-vF.?7�:O04+-RheSR�='\;.�E

96,/3658,r0"24<$./7�+s./36:;="<-K;,12�7)04<-36:;=�7�+-36:;,�U w EF7)0n="3658,
BF+�7�:O04=)��<$:GBD7)2"0"<$./\;+$7)2W.13�24: � .?7�:T\;=',�04E;<-=
24,/='36:F7�:;./,�043G,/:;EF7�:;./,�3�2�7)0'04,/:S\F7)04,Z04E;,/<g2�+$<-96ES0
7)eF="3�2"B;04<-36:A./36\;+$KH,r|sBF+�7�<-:8PZEORJ04E;,rR8K;3

eo,r0"04,12�<$:�e;24<-96ES0�+$<$96EO0?U 
 0�<-=>04E;,r24,/@}3�24,H+-<1�O,/+gR�0"EF7)0�04E;,J2",/="36:F7�:;./,8<-=�\;=",/K�0"3L<$:;.12",?7�=",
04E;,�KdRd:F7�58<-.a2�7�:;96,>36@I<$+-+$\;58<-:F7)04<$36:A+$,rQO,/+$=�04EF7)0Y7)24,�eo3�04Eheo,?7)2�7)eF+-,�7�:;K�\;=",?7)eF+-,>043k04E;,

BF+�7�:O0?U w E;<$=WP
36\;+$KH�s\;<g04,Z,r�o,/.10"<-QO,/+gRTPY<$K;,/:J<-04=W:;<$.�E;,a<$:J0"E;,Z,/:OQd<g2436:;58,/:O0�7�:;K8="3�P
36\;+$K

04,/:;K�043Te_,>./36:;=',12"QO,/KLeSRh,1QO36+$\d04<-36:[U

Ma3�P
,1QO,12?i�K;,/='BF<g04,L04E;,L@q7�.r0804EF7)0H5836=z0TBF+$7�:S04=HEF7?QO,L='047�.��O,1K 0"ESRs+�70�O36<$K;=1i�04E;,124,x<-=
='04<-+$+�0"24,158,/:;K;36\;=>Q)7)24<-,10 R�<-: 04E;,TK;,10�7�<$+-=�36@�0"E;,/<-2�7)2"2�7�:;96,/58,1:S0?iI="<:�1,�ib7�:;K�58,r0�7)eo36+-<$="5
eo,r0 P
,/,/:HK;<-�_,124,/:O0�='B_,/./<-,/=/U w E;<-=�<$=W:;3�0W0"E;,ZBF+�7�./,Y@}3�2�7�:8,�|;EF7�\;='04<gQO,Z="\d2'QO,1RJ36@X04E;<$=/iSeF\d0

7�=�7�:�,�|F7�5JBF+-,W./36:;='<$K;,12n./3�2":]7�:;KG='BF<$:F7�.�E[U ��3�24:GEF7�=I04E;<-.A�oi)0436\;96EG+-,?7?QO,/=IPYE;<$+-,
='BF<$:F7�.�E
EF7�=Z04E;<-:LK;,/+-<$.?7)04,�36:;,/=/U ��3�2":L\;=",/= � # 58,1047)eo36+$<-="5 PZE;<-+$,>='BF<$:F7�.�Ex\;=",/= � D U���3�24:xEF7�=
� ��� :;5TM PZ<-K;,JK;<-=��d=�<-:�04E;,J04EORd+$70�O36<$K;=>36@
<-04=�+$,?7�@�58,1="3�BFESRs+$+n./,/+-+$=/iIPZE;<-+$,8='BF<-:F7�.�E�+-,?7�@
./,/+-+I04EORd+$70�O36<$K;=YEF7�QO, D���� :;5kM PY<$K;,�K;<-=��d=/U�Ma,/:;./,)io./3�24:L04EORd+$70�O36<$KL=z0�7�.A�d=a7)24,�j�7?Rd+$,1<$96E
@}3�2k<$:;./<-K;,/:O0TP�7?QO,/+-,/:;9�04E;=k9�24,?7)04,12]04EF7�: 3���� :;5 3�2T='3Y� RO,1+$+$3�P 7�:;K�24,/K +$<-96ES0 � inPYE;<$+-,
='BF<-:F7�.�EL0"ESRs+�70�O36<$K;=�7)24,1:[u 0Yj�7?Rd+$,1<$96Ef<-:�04E;,�Qd<-="<-eF+-, % 04E;,1Rf7)24,�043s3]eF<$9;U

w E;,T<$5JBF+-<$.?7)0"<$36:�<$=�04EF7)0�.13�24:�EF7�=�,rQO36+-QO,/K�043f\;=",T04E;<$=�,/:;EF7�:;./,/K�7)eF="3�2'B;04<$36:�@},?7&M

04\d24,)ibPZE;,12",?7�=�='BF<-:F7�.�E�EF7�=�:;3�0?Uh`a:�<$:;@},r24,/:;./,H36:;,H./36\;+-K�Kd2�7?P @�24365 04E;<$=1ibRO,10�043Le_,

./36:dv;245J,/K[i�<$=�0"EF7)0F� # BF+$7�:S0"=/i�+$<��O,8./3�24:[i�EF7?QO,H,1QO36+-QO,1K�<$:�04E;,/<g2]K;<-�_,124,/:O0]:;<$.�E;,/=]7�:;K
0�70�O,/: 7�KdQ)7�:S047�96,�36@a04E;<-=H@},?7)04\d24,�36@�='0�7�.A�O,/K 04EORd+�70�O36<-K;=/U 
 :�='\dB;Bo3�2"0h36@a04E;<$=H<-=H04E;,

@q7�.10�04EF7)0�04E;,>,�
8./<-,/:;.1R�36@IBFE;3�0436='Rs:S0"E;,/="<$=Y<$:he;24<$96EO0'M +-<$96EO05� # BF+�7�:O04=Z<-=�5J36:;3�0436:;<$.?7�+-+-R
<$:;.r24,?7�="<-:;9 PZ<g04E e;2"<$96EO04:;,/="=H\dB 0"3�04E;,he;24<$96EO04,/='0TBo36="='<-eF+$,�+$<-96ES0T@�24365 04E;,f="\;:[i
PYE;<$+-,

04EF7)0�36@+� D ��7�QO,1247�96,a+$<$96EO0 � BF+$7�:S0"=�@q7�+-+$=�3��Le_,/@}3�24,a04EF7)0�7�:;KA04E;,1RH='\d�o,12�@�24365 3�0"E;,12Y7�<$+gM

58,/:O04=�7)0�="\;.�EAE;<$96EH+$<-96ES0�+$,1QO,1+$=.����,1Qs+$<-:H7�:;K ' <g04EF7�52� ���"!"D	��� U w E;,Z0�7�=��T36@[./36:dv;245J<$:;9
04E;<-=>EORsB_3�04E;,/="<-=�P�36\;+-K�e_,T583�2",T7)B;B;2"3�B;24<�7)04,k@}3�2�7AeF<-3s.�E;,/58<-='0�3�2�7Heo3�0�7�:;<-='0>7�+-24,/7�KdR

@q7�58<-+$<�7)2�PY<-0"E�04E;,/=',>BF+�7�:O04=Z7�:;Kf04E;,/<g2YQ)7)24<�7)0"<$36:;=/U



� ��*

"S� � � 7�7	��7	� ��!$�������6! �/%�� ���08 �
��,/.?7�\;=",>36@I04E;,�='Bo,1./\;+�7)04<gQO,>:F7)0"\d24,>36@t04E;<$=�.�EF7)B;04,12?iF04E;<-=�=',/.104<-36:L36:�@}\d0"\d24,>Q)7�+$<-KF7&M

04<-36:T,r|sBo,12"<$58,/:O04=n<$=p<$:;.1+$\;K;,/K[U w E;,YE;3�B_,Y<-=n0"EF7)0p0"E;,/=",Z='\;9696,/='04,/KT,r|dB_,124<-58,/:O04=W96<gQO,�04E;,

eF<$36+-3696<$.?7�+o2",/=",?7)24.�E;,12a7J="36+$<-K�eD7�=",�PZ<g04EfPYE;<$.�Ef043kQ�7�+-<$KF7)04,�04E;,>./+�7�<-58=�<$:f04E;<-=Y.�EF7)B;04,r2?U

w E;,�5836='0�eD7�="<-.�,r|sBo,124<-58,/:O0YPYE;<$.�EL.136:;./,124:;=Z0"E;,�@}\;:;KF7�58,/:O0�7�+t<$K;,?7T36@c04E;<$=�.�EF7)B;04,12a<-=

043�K;,r04,12458<-:;,Z<-@_04E;,Z=z0�7�.A�O,/K804EORd+�70�O36<-K;=
7)eF="3�2'eH583�24,�04EF7�:8\;:;='0�7�.A�O,/KH36:;,1=/U
V�e;0�7�<-:;<$:;9
� @�24,/, �T04EORd+$70�O36<$K;=�<$=�7]="36+-QO,1KhB;243�eF+-,/5LiF7�:;Kh="3]PZ<-+$+o:;3�0�eo,�0"24,/7)04,/Kh<$:�7�:SRAK;,1047�<$+oE;,12",�U
�s,/, Ma<gB��d<-:;=�7�:;K ��70�O,12 � ���"!"*	� @}3�2�7�:8,r|d./,/+-+$,/:O0�0"2",?7)0458,/:O0
36@X04E;,Z='047�:;KF7)24K804,/.�E;:;<$�^\;,/=
\;=",/Kk<$:�BFE;3�0"36='Rd:O04E;,/="<-=�24,/=",?7)2".�E[UWVa:;./,�@�24,/,
04EORd+$70�O36<$K;=�7)2",�3�e;0�7�<$:;,/K[i�0"E;,124,�<$=b75�s:;3�PY:
58<N|d04\d24,�PYE;36=",�7�K;K;<-04<-36:h043]04E;,�04EORd+�70�O36<-K�='\;='Bo,/:;='<$36:L<-=��s:;3�PY:�043k<$:;K;\;.1,�\;:;='0�7�.A�s<$:;9
�K�^0�7�,1E;,/+$<-: � ���"!��	��� UW`a+$="3;i;04E;,�='Bo,/.r0"2436="./3�BSRL<-=Y24,1+�7)04<gQO,/+-RA='0'2�7�<$96EO04@}3�2"P�7)2"K[i_3�04E;,12Y04EF7�:
04E;,]./36:;='0'2�7�<$:O0�04EF7)0�04E;,]="36+$\d04<-36:xeo,]<$+-+$\;58<-:F7)04,/KLPY<-04E~24,?7�+b3�2�="<-5]\;+�7)04,/K~="\;:;+-<$96EO0?it7�=

04E;,hB;243s./,1="=J36@ZBFE;3�0"36='Rd:O04E;,/="<-=8.?7�:�P
3�2���<$:��^\;<-04,�7 K;<g�o,124,1:S0J5H7�:;:;,12kPZE;,/:{<-+$+-\;58<gM

:F7)04,/K�PZ<g04E K;<g�o,124,1:S0�='Bo,/.r0"2�7dU w E;,J7)eF="3�2"B;04<-36: ='B_,/.10"2�7�3�e;0�7�<$:;,/K 5k\;=z0>e_,T96,/:;,r2�7)04,/K

\;="<-:;9�7�eD7�:;KdBD7�='=JvF+-04,r287)0]04E;,�K;,104,/.10"3�2?U �c7�='0"+-ROin043�7?QO36<$K 5k\;+g04<-BF+-,A=".?7)0"04,r24<$:;9;ip04E;,
="36+-\d04<$36:�5]\;='0�eo,]24,/+�7)0"<-QO,/+gRxK;<$+-\d04,�U � \;='0>E;3�P K;<-+$\d04,]P�36\;+-K�eo,k@}3�2�04E;,k,r|dB_,124<$5J,/:S0",12

043TK;,104,1245J<$:;,�U w E;,�,r|sBo,124<-58,/:O0YP
36\;+$KfB;243^./,/,/KL7�=Z@}36+$+-3�PY=/�

� U)�s,1BD7)2�7)04,�04E;,�.�E;+-3�243�BF+�7�=z04=Z@�24365C5H7�<1�/,�58,/="3�BFEORd+-+[./,/+$+-=/U

� U�jZ\dB;04\d2",Y04E;,�.�E;+$3�243�BF+$7�='04=/U�jY,/583�QO,�04E;,�04EORd+$70�O36<$K;=n7�:;KT0"E;,Y<-:S04,r24./,/+-+$\;+�7)2plF\;<$K ��.1RSM
043�BF+�7�='5 � i^7�:;K8BF\d0�<$:O043�04E;,Z0",/='0�./,1+$+$=�\;=",/KA@}3�2�='B_,/.10"2436='./3�B^ROUO�s<$:;.1,Z04E;,�.1R^043�BF+�7�='5
="E;36\;+$K�eo,�\;=',/KL@}3�2�K;<-+$\d04<-36:[i;,r|d0'2�7kB_3�2"04<$36:;=�36@c<g0Z='E;36\;+$Kfe_,�9O7)04E;,12",/K[U

D U ' <g04EAPZE;<g04,>+-<$96EO0�<$+-+$\;58<-:F7)04<$36:[i^58,?7�="\d24,>7)eF="3�2"B;0"<$36:h='Bo,/.r0"2�7T36@ 04E;,�04EORd+�70�O36<-K �).1R^M
043�BF+�7�='5 58<N|d04\d24,W7)0bQ)7)24<$36\;=c./36:;./,/:O0"2�7)04<-36:;=/U ��<$:;Kk7Z.136:;./,/:O0"2�7)04<-36:]PYE;,124,�5]\;+g04<-BF+-,

=".?7)0"0",124<$:;9�<$=�58<$:;<-5H7�+IeSR�./36:S0"<$:S\F7�+$+-R~K;<-+$\d04<-:;9�PY<-04E�.1Rs0"3�BF+�7�="5 7�:;K�2",/58,?7�="\d2"<$:;9

04E;,�='Bo,1.10"24\;5 \;:O04<$+^04E;, � � - �?�t36@D04E;,�7)eF="3�2'B;04<$36:]='B_,/.10"24\;5 .1,?7�=",/=n043�.�EF7�:;96,Y7)B;B;2",rM

./<�7)eF+gROU w E;<$=b<-=IPYE;,124,�0"E;,
:;,?7)24,/=z0'M :;,/<-96ESe_3�2n<$:O04,12�7�.r04<$36:;=X� eo,10 P�,1,/:]K;<-�o,r24,/:O0�9�2436\dBF=
36@b='0�7�.A�O,/K�04ESRs+�70�O36<-K;= � EF7�QO,>./,?7�=",/K�043TBF+$7�R�7k2"36+$,�<$:�0"E;,�7)eF="3�2'B;04<$36:fB;2"3s./,/='=/U



� �"�

# U��a,r|d0�7�K;Kf04E;, � \;:;=z0�7�.A�d<$:;9 �J58<g|s04\d24,�="3J04EF7)0Y04E;,�24,/='\;+-0�7�:O0�./36:;.1,/:S0'2�7)04<$36:x36@b0"ESRSM
+�70�O36<-K;=Z<$= �d:;3�PZ:[U ��,/7�="\d24,�04E;,]7)eF="3�2'B;04<$36:x='B_,/.10"2"\;5 7�=Zeo,1@}3�24,�i[7�=a78@}\;:;.r04<$36:~36@

,/+�7)BF=',/K�0"<$58,�='<$:;./,G<-:;<-04<$7)04<$:;9804E;,G\;:;=z0�7�.A�d<$:;9A24,?7�.r04<$36:[U ' E;,/:�<-0a='0"3�BF=�.�EF7�:;96<-:;9;i

<-0Y<$=�B;243�eD7)eF+-Rh\;:;='047�.��O,1K~7�=Y@q7)2�7�=�B_36="="<-eF+-,�U

3 U���70�O,a="\d24,�04E;,a="36+$\d0"<$36:;=�<$: D 7�:;K # P
,124,aPZEF7)0�P�7�=�P�7�:S04,1K[�W\;=",aB_3�2"04<$36:;=�36@ ,?7�.�E
7�:;K B_,124@}3�245 3�0"E;,12A04,/='04=H043�3�eF=",r2"QO,�0"E;,�:S\;5Geo,12hK;,/:;='<-0 R 7�:;K B_,124./,1:S0�='0�7�.A�O,/K
Qd=/Ux\;:;=z0�7�.A�O,/K[i�7�:;K�04E;,H+-<1�O,�U �s365J,8<-04,r2�7)04<$36:�0"Ed2436\;96E�04E;,A7)eo3�QO,H='04,1BF=]5H7?R e_,
:;,/./,/='=47)2"R�043~96,10GBF\d24,A=47�5TBF+$,/=G36@�='0�7�.A�O,/K 7�:;K�\;:;='0�7�.A�O,/K 58,/5Ge;2�7�:;,/=�PY<-04E�@},rP
<$5JBF\d2"<-04<-,/=n="\;.�E87�=ne;243��O,/:T0"ESRs+�70�O36<$K;=1iOe;2"3��O,/:J.�E;+$3�2"3�BF+�7�='0p,/:OQO,/+$3�B_,/=/i^='0�7�.A�O,/KT0"ESRSM
+�70�O36<-K;=Y<-:�04E;,�\;:;='0�7�.A�O,/Kx="36+-\d04<$36:[iF,10".�U

* U)��365TBD7)24,�7)eF='3�2"B;04<$36:x=zBo,/.10'2�7J:;3�245H7�+-<:�/,1Kf043T0"E;,�./36:;./,/:O0"2�7)0"<$36:L36@�.�E;+$3�2"3�BFESRs+$+ iD36@
='0�7�.A�O,/K�K;<$= �d=�Qd=1Uf\;:;='0�7�.A�O,/K�K;<$= �d=/U Ma3�Bo,/@}\;+-+-R 0"E;,124,H<$=�,/:;EF7�:;./,/K 7)eF="3�2"B;04<-36:�<$:
04E;,�=z0�7�.A�O,/Kf04EORd+$70�O36<$K;=�<$:�="3658,�eD7�:;KL:;,?7)2 *���� :;5LU

` ./365JBF+-<$.?7)04<-36:�043�04E;,~7)e_3�QO,L,�|dBo,r24<$58,1:S0H<-=804EF7)0804E;,xK;<-='0"24<geF\d04<$36: 36@���� 
T7�:;K
��� 
 
W.1365JBF+$,r|d,/=�3�QO,12
0"E;,a58,/5Ge;2�7�:;,/=W.�EF7�:;96,1=
PZE;,/:H04E;,rRH7)24,�\;:;=z0�7�.A�O,/K[U w E;<$=
./7�\;=",/=
7a.�EF7�:;96,�<-:G04E;,�7)eF="3�2"B;04<-36:]='Bo,/.r0"24\;5m7�+$+^e^RG<g04=",/+-@ i�eF\d0�04E;,�,r|d0",/:S0n36@;04E;<-=�.�EF7�:;96,�<-=�:;3�0

�d:;3�PY:��^\F7�:S0"<-0�7)04<gQO,/+-ROU�`�B_36="="<-eF+-,�P�7?Rf043A7?QO36<$KL04E;<-=Z24,/K;<-='0"24<geF\d04<$36:~36@bBFE;3�0436=zRd='04,158=

<$=]043�@�24,/,9�1,f04E;,h58,/5Ge;2�7�:;,/=k@�24365 04E;,�QO,r2"R�='0�7)2"0 � yz\;='0J7�@�04,12J='04,1B � i
7)e_3�QO, � U w E;,/:
04E;,A\;:;='0�7�.A�s<$:;9~5H7?R�:;3�0]24,/="\;+g0]<$:�BFE;3�0436='Rs='04,/5 2",/K;<$='0'24<-eF\d04<-36: <-@�04E;,A,r|dB_,124<$5J,/:S0]<-=

.?7)2"2"<$,/KT36\d0W�^\;<$.A�d+gROU w E;<$=p<$=neo,/.?7�\;=',�04E;,�24,/K;<-='0"24<geF\d04<$36:T<$=p,/:F7)eF+$,1KTeSRTK;<g�o\;="<-36:[iSPYE;<$.�E
<$=tE;<$96E;+gRa04,/5JB_,12�7)04\d2",rM K;,1B_,/:;K;,/:O0?U ��\d0I36:;+gR�04E;,W,�|dBo,r24<$58,1:S0 PY<$+$+�e_,�7)eF+-,p0"3YQO,124<-@�Ra04E;<$= %
7)B;BD7)24,/:O04+gR�:;3�36:;,TEF7�=�RO,10�K;36:;,J\;:;=z0�7�.A�d<$:;9hPZ<g04E;36\d0�04E;,k./36:;./3658<g0�7�:S0�BFE;3�0436=zRd='04,15
24,/K;<-='0"24<geF\d04<$36:[U


 @�04E;<$=L@}\;:;KF7�5J,/:S047�+�,r|sBo,124<-58,/:O0L="E;3�PY=x,/:;EF7�:;./,/K 7)eF="3�2"B;04<-36: @}3�2x='047�.��O,1K 0"ESRSM

+�70�O36<-K;=a7)0a7�+-+ iD04E;,/:x583�24,�K;,10�7�<$+-,/Kx,r|sBo,124<-58,/:O04=�.?7�:Le_,GK;36:;,�0438@}\d2"0"E;,12��s\F7�:O04<$@�R�04E;,
,1�_,/.10?�

� U���<$:;K�04E;,�3�B;04<$.?7�+SK;<$,1+$,/.10'24<$.
.136:;='0�7�:O04=�36@dlF\;<$KG58,1K;<�7Z<-:;="<$K;,�7�:;KG36\d04='<$K;,�04EORd+$70�O36<$K;=/U



� ��!

� U ' <g04EG36:;,�\;:;='0�7�.A�O,/K]04EORd+$70�O36<$K[i&0'2"R�043a96,r0�<-0I043�eo,
lD7)0?U w E;<-=b5H7?R>24,1�s\;<-2",�.�EF7)2"96<$:;9
04E;,h36\d04="<$K;,h36@Z04E;,h58,/5Ge;2�7�:;,H043�<$:;E;<geF<-0T@}36+$K;<-:;9�eSR ./7�\;="<$:;9�24,1BF\;+$='<$36:�e_,10 P�,/,/:

K;<-�_,124,/:O0
BD7)2"04=W36@o<-0"=",/+$@ U ��<-:;KJ04E;,Z7)B;BD7)24,/:O0�3�B;04<$./7�+DK;<-,/+$,1.10"24<-.Z./36:;='047�:S0�36@_04E;,Y0"E;<$:

K;<$=��h="3T@}3�2458,/K�e^Rh583^K;,/+$<-:;9T<g0�7�=Y7T./3O7)0",/K�04E;<-:LK;<$= �oU
D U�*p|sBF+$3�24,G04E;,k,1�o,1.10�36@p��� 
 �)�X� 
 
�K;<-='0"24<geF\d04<$36:�36:�7)B;BD7)24,1:S0>3�B;04<$./7�+�K;<$,/+-,/.10"24<-.]./36:sM
='0�7�:O0?U �F24,/,9�/,�04E;,�='0�7�.A�O,/Kk04ESRs+�70�O36<-K;=/iO<$@F04EF7)0pEF7�=pe_,/,/:J='E;3�PY:T043�P�3�2��]<-:k0"E;,�BD7�='0/U
��36="="<geF+-R�,r|dB_,124<-58,/:O0kPY<-0"E 7�K;K;<$:;9�3�04E;,12T+�7)2496,h5836+-,/./\;+$,1=k043~04E;,h="36+$\d0"<$36: PYE;<$.�E

./36\;+$Kf58<$58<-.�04E;,�<$:O04,12�7�.10"<$36:;=Y0"EF7)0Z.?7�\;=',>04E;,���� 
 �)��� 
 
�=",/9�24,19O7)04<$36: � � � � ��� U
# U w 2"RA043T3�24<$,/:O0�04E;,�='047�.��s=Z7�:;Kf+$3s3��h7)0Z7)eF="3�2"B;0"<$36:x7�=Y7T@}\;:;.10"<$36:L36@b<-:;./<$K;,1:S0YBo36+�7)2zM
<:�?7)0"<$36:[U

3 U�*p|sBF+$3�24,J0"E;,H,1�o,/.r0T36@�04E;,H<-:;./<$K;,1:S0]='B_,/.10"2"\;5 36:�0"E;,A7)B;BD7)24,/:O0T3�B;0"<$.?7�+WK;<$,/+-,/.10"24<-.

./36:;='0�7�:O0?U w E;<-=�P�36\;+-Kx7)B;BF+-RA043k+$,/7�QO,/=Y="EF7�K;,/KLeSRh3�04E;,12Y+$,?7?QO,/=Z<-:L7k.?7�:;3�B^ROU

* U w 2"R�7�+$+o0"E;<$=�PZ<g04Ef='BF<-:F7�.�Ex+$,?7?QO,/=/iD7�:;KL=",1,�<$@t04E;,124,><$=Y7�:SRE�s<$:;Kf36@c,/:;EF7�:;./,/58,1:S0?U
� U w 2"R87�+$+_='3�2"04=�36@[3�04E;,12�BF+$7�:S0"=/i;<$:8BD7)2"0"<$./\;+$7)2�7 ��` � BF+�7�:O0?i;7�:;KA=",/,�PYEF7)0�EF7)B;Bo,1:;=/U

! U���<$96\d24,Z36\d0�7�:H,?7�='RTP�7�Rk043G5836:;<g043�2p04E;,a7�5836\;:O0
36@[='047�.��s<$:;9]7�:;K804E;,�PY<$Kd0"EH36@o04E;,
K;<$=��s=/U ��7)2"Rh7�5836\;:O0Y7�:;KL='B_,/.10"24\;5 36@c<-:;./<$K;,/:O0�+-<$96EO0�7�:;Kf=",/,�E;3�P 04E;,/=",�0 P�3TQO,12'R

<$5JB_3�2"0�7�:O0�BD7)2�7�58,r04,124=�Q)7)2"R�PY<-04E�04<-58,�US�s<$:;.1,h3�0"E;,12k.�EF7�:;96,1=T.?7�:�Q)7)2"R�36:�04<$5J,
=".?7�+-,/=T36@�KF7?Rd=/iWE;36\d24=/i�3�2k58<-:^\d0",/=/in04E;<$=]5H7?R�Q)7)2"R�36: 7�:OR�36@�04E;36=",A04<$58,H='.?7�+$,/=1i

E;,/:;./,L04E;,�:;,/,/K @}3�2H7�./36:SQO,1:;<$,/:O0h7�="=47?ROU{��36="="<geF+-ROi�04E;,h24,/="36:F7�:O0A,1BF="<-+$36:;=8.136\;+$K

BF+�7?R 7~BD7)2"0TE;,124,)i
\;="<$:;9 7�+-3�P <-:S0",/:;="<-0 R�04\;:F7)eF+-,f+�7�=',12T0"3�B;243�e_,f@}3�2T="EF7)Bo,)i�eF\d0

36:;+-R�7�=�+-36:;9L7�=�04E;,TBD7)2"0"<$./+-,/=>24,15H7�<$:;,/K�="5H7�+-+p,1:;36\;96E 043�e_,H7)B;B;243?|;<-5H7)04,/K~PZ<g04E

j�7?Rd+-,/<$96Eh04E;,/3�2"ROU

"S� � � �)( � �1B �'!$�)( �

w E;<-=�.�EF7)B;04,12�EF7�=
="E;3�PY:h04EF7)0W04E;,�24,/='36:F7�:;./,/=�36@o04E;<$:A='047�.��O,1KhK;<-=��d=WB;243�eD7)eF+-RTBF+�7?R
7L2436+$,H<-:�04E;,h7)eF="3�2"B;04<-36: 36@�+$<-96ES0GeSR�BF+$7�:S04=GPY<-04E�="587�+$+W0"ESRs+�70�O36<$K�K;<-=��d=1inQO,r2"R�+$<��O,/+-R
04E;, � # BF+�7�:O04=/UW`a:fEORsBo3�0"E;,/="<$=Y@}3�2Y0"E;<$=�2436+$,�EF7�=Ye_,/,/:fBF\d0Y@}3�2"P�7)24K[iFeF\d0�04E;,124,>5H7�RHe_,
583�24,><$:OQO36+-QO,/KL0"EF7�:xEF7�=Zeo,/,1:�7�.1./36\;:S0",/K�@}3�2�E;,124,�i[7�:;Kx5J3�24,�K;,1047�<$+$,1Kx58,?7�="\d24,158,/:O04=



� ���

7)24,]<$:�3�24K;,12/it='3658,G36@pPYE;<$.�E�EF7�QO,Geo,1,/: 58,1:S04<-36:;,/K�<$:~04E;,GB;24,1Qd<-36\;=�=",/.104<-36:[U ��,/="<-K;,/=

04E;,>,r|dB_,124<$5J,/:S0"=/iD0"E;,�583^K;,/+$<-:;9TBo,r24@}3�2458,/Kf<$:f04E;<-=Z.�EF7)B;04,12�./36\;+$Kfe_,�<-5JB;243�QO,/KL<$:�04E;,

@}\d04\d24,)U 
 :fBD7)2"04<-./\;+�7)2/�

� U�jZ,1vF:;,�04E;,�K;<$,/+-,/.10"2"<$.�583sK;,1+X043k<$:;./+-\;K;,�0"E;,�5J,?7�="\d24,/Kh3�B;04<-.?7�+_B;243�B_,12"04<-,/=Y@�2"365 04E;,

="\;9696,/='0",/KL,r|sBo,124<-58,/:O04=Z<-:f=",1.�U 3 U * U

� U 
 :;./+$\;K;,�0"E;,>,1�_,/.104=Y36@c04E;,�04E;<$:f="E;,/+$+ <-:�04E;,>:^\;58,r24<$.?7�+ ./3^K;,�U

D U�`aK;KH7>.1365JBD7)24<$='36:TPY<-04Ek04E;,�7)eF="3�2'B;04<$36:836@XQO,12"Rk+�7)2496,�04EORd+$70�O36<$KJK;<-=��d=n04EF7)0�.?7�:;:;3�0
eo,G7)B;B;2"3�|d<$5H7)04,1KLe^Rfj�7?Rd+$,1<$96EL04E;,/3�2'ROU w E;<$=�P
36\;+$KL24,/�^\;<-24,�78='Bo,/.1<�7�+$<1�/,/K~./3^K;,�043
eo,�PY24<g0"04,/:[U

# U 
 :;./+$\;K;,a04E;,a,1�_,/.104=�36@[04E;,YlF\;<$K;=�04EF7)0�="\d2'2436\;:;Kh0"E;,�04ESRs+�70�O36<-K858,/5Ge;2�7�:;,/=1U)� w E;,/<g2
K;<$,/+-,/.10"2"<$.�.136:;='0�7�:O04=/U �

3 U�jZ,1vF:;,�04E;,�K;<$,/+-,/.10"2"<$.�583sK;,/+X043]<$:;./+-\;K;,>./36:O0"24<geF\d04<$36:;=�@�24365 3�04E;,r2YBF<-9658,/:O04=�<$:A04E;,

04EORd+�70�O36<-K;=/Uc`a.1./36\;:S0c583�24,nB;24,/./<-=",/+gR�@}3�2I04E;,WQ)7)24<$,r0 R�36@d=z0�7)04,/= 04EF7)0�7�="<$:;96+-,WBF<-9658,/:O0
5H7?RA3s././\dBSROiD7�:;KLE;,/:;./,�7�+-04,12�<g04=Z7)eF='3�2"B;04<$36:f.�EF7)247�.104,124<-='04<-./=/U

* U�`aK;K~78KdRd:F7�58<-.�583^K;,/+ 043J04E;,�=zRd='04,15LiX='3804EF7)0�04E;,�96,13658,10"2"Rf7�:;KxK;<$=z0"24<-eF\d0"<$36:x36@
BD7)2"04<-./+$,/=1iF7�:;Kf7�5836\;:O0�36@ \;:;='0�7�.A�O,/Kh04ESRs+�70�O36<-K[id,104.�UW7)24,�7�./.136\;:S04,1Kf@}3�2�e^RA5J3sK;,/+-=
36@[E;3�P 04E;,1RT.�EF7�:;96,�PZ<g04E8.�EF7�:;96<$:;9]./36:;K;<g04<$36:;=1is="\;.�Eh7�=�e;24<-96ES04:;,1="=/id5836<-='04\d24,)is7�:;K

<$:;./<-K;,/:O0G='Bo,1.10"24\;5LU w 2�7�.A��7�=�7h@}\;:;.104<$36:�36@W04<$58,)iI7�:;K ./365JBD7)24,]043f,�|dBo,r24<$58,1:S04=1U
`�24,�04E;,�="<-5JBF+$,�583^K;,/+$=Y7�././\d247)04, �

w E;<-=�5H7�Rfeo,k7h@�2"\;<-04@}\;+�:;,1Pm5J,104E;3sKx043A\;=",]043A\;:;K;,124=z0�7�:;K 04E;,],/:O04<-2",kB;243^./,/="=�36@

BFE;3�0436='Rs:S0"E;,/="<$=1Up`a=c+$36:;9�7�=b04E;,
eF<-3s.�E;,/58<-.?7�+s,1QO,1:S04=�./7�:]e_,�583sK;,1+$,/K�PY<-04EG587�.12436="./3�BF<-.

.�EF7�:;96,/=/i604E;,/:G04E;36=',
04E;<$:;96=�.?7�:Ge_,�7�././36\;:O04,/Kk@}3�2�04E;<$=IP�7�ROU w E;,�K;,1047�<$+$,1K]eF<-3s.�E;,/58<-='0"2"R

P�36\;+-Kx:;3�0Zeo,�7�:~7)B;B;243�B;24<�7)0",�043�BF<$.>@}3�2�04E;<-=�583sK;,1+$<$:;9;iF36@�./36\d2"=",�i_eF\d0�0"E;,�+�7)2496,�M =".?7�+-,

,1�_,/.104=�P�36\;+$Kfe_,�U


 :�='\;585H7)2"ROiD7�:~7�:F7�+-Rs="<$=Z:;,1P 0438BFE;36=zRd:O04E;,/="<-=�24,/=",?7)2".�E�EF7�=�eo,1,/:�7)B;BF+$<$,1K~0"3804E;,

B;24<-5H7)2"RG7)eF='3�2"B;04<$36:k,1QO,/:O0nPZ<g04E]04E;,�24,/="\;+g0p0"EF7)0p7�:;,1P�24,/96\;+�7)0"<$36:]58,/.�EF7�:;<$='5 EF7�=ne_,/,/:

Bo36=z04\;+�7)04,1Kh@}3�2�='047�.��O,1KA0"ESRs+�70�O36<$K;=�36@+� # BF+�7�:O04=
043k7�+$+-3�P 04E;,/5 043G.136:S0"2"36+_04E;,�7�5836\;:O0



��!��

36@t+$<$96EO0Y7)eF="3�2"e_,/Kf36:�7k='E;3�2"0�04<$58,a='.?7�+$,�i;<-:h2",/='Bo36:;=',�043k.�EF7�:;96<$:;9T+$<$96EO0'M <$:O04,/:;="<g0 R8./36:sM

K;<-0"<$36:;=/U ' E;,104E;,12p04E;<-=p24,196\;+�7)04<-36:kEORsB_3�04E;,/="<-=W<-=n./3�2"24,/.r0�3�2p:;3�0?i604E;,�='0�7�.A�O,/Kk04ESRs+�70�O36<-K;=
36@;04E;, � # BF+$7�:S04=�96,1:;,12�7�+$+gR]7)B;Bo,/7)2�043aeo,�="5H7�+-+s,/:;36\;96E]04EF7)0�04E;,�7)eF='3�2"B;04<$36:G24,1="36:F7�:;./,/=
@}36\;:;K~E;,124,�='E;36\;+$KLeo,�3s././\d2'24<$:;98<-:x="3658,�@}3�245LU�`a+g04E;36\;96Ef04E;,�\;+g04<$587)04,�\;=",�043JPYE;<$.�E

04E;,�BF+�7�:O0�BF\d04=n04E;<$=�587�R>eo,�K;<-�_,124,/:O0W0"EF7�:]0"EF7)0�Bo36='04\;+$7)04,/KkE;,124,�iS<-0"=�3s././\d2'24,/:;./,�<$=bQO,12'R

+$<��O,/+-ROU �I7�='04+gROib7L=",r24<$,/=G36@�,�|dBo,r24<$58,1:S0�7�+p='04,rBF=GEF7�QO,Je_,/,/:�36\d04+-<$:;,/K�PYE;<$.�E�./36\;+$K�+-,?7�K
0438.136:dv;245H7)04<-36:L36@b04E;,�./365TBF\d04,/KL24,/='36:F7�:;./,],1�o,/.r04=a7�:;KxQ�7�+-<$KF7)04<-36:f36@b04E;,>24,/96\;+�7)0"<$36:

EORsBo3�0"E;,/="<$=1U
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w E;<-=Y04E;,1="<$=YEF7�=Z="E;3�PZ:f=",1QO,12�7�+t,r|sBF+$3�2�7)043�2'RH24,/=",?7)2".�E;,1=a<$:O043T04E;,>,1�o,1.104=�36@t04E;,>24,1=zM

36:F7�:;./,]7)eF="3�2'B;04<$36:LBFE;,/:;365J,/:;36:�<-:x="5H7�+-+ BD7)2'04<$./+-,/=/U ��<g24='0?i_78./365JBF\d04,r2�B;24369�2�7�5CP�7�=

P�24<-0"0",/:T@}3�2n04E;,�="<-5]\;+�7)04<-36:]P
3�2��oU w E;,�B;24369�2�7�5 ="36+gQO,/=�04E;,�,/+$,/.r0"2436='0�7)0"<$./=�B;243�eF+-,/5Li6eF\d0

PY<-04ET7a./365JBF+$,�|]K;<$,/+-,/.10"2"<$.�./36:;='0�7�:O0p./3�2"24,1='Bo36:;K;<-:;9>043�04E;,�,/+$,1.10"24365H7�96:;,r04<$.
P�7?QO,�BFEF7�=",

B;243�BD7�9O7)04<-36:[U w E;<-=Z24,/�^\;<-24,/KL2",1P�3�2��s<$:;9836@n7�:~7�+g24,?7�KdR^M ,r|;<-='04<-:;9JB;24369�2�7�5 % 96,/:;,1247�+$<:�1<$:;9
7�:;K�7�\;9658,/:O04<$:;9x<g0�@}3�2]<g2"24,/96\;+$7)24+-RSM ="EF7)B_,/K�BD7)2"04<-./+$,/=]7�:;K�@q7)2G5J3�24,H7�././\d247)04,8<$:O04,/9�247�+

,1Q)7�+$\F7)04<-36:;=/U w E;,LB;24369�2�7�5 P�3�2��d=8PY<-04E 7)2"eF<g0"2�7)2"R 243�0�7)04<-36:F7�+$+gR^M =zRd5858,r0"24<$.HBD7)2"0"<$./+-,/=

7�:;KH9�2436\dBF=
36@oBD7)2'04<$./+-,/=�PYE;36=",Z0"247�./,Z<-:A7�58,124<-K;<�7�:JBF+$7�:;,�.?7�:8e_,�5H7�K;,Z\dBA36@ 7)2"./=
7�:;K

='0"247�<$96EO0�+$<$:;,1=/U w E;,/<g2�5H7&|;<-5]\;5�K;<-58,/:;="<-36:;=�5k\;=z0�7�+$="3�e_,�='5H7�+$+D="365JBD7)24,1KA0"3]0"E;,a@�24,/,

='BD7�./,�P�7?QO,/+$,1:;9�04E[U w E;,�B;24369�2�7�5 36\d0"BF\d0Y./36:;="<-='04=�36@t04E;,�="\d24@q7�.1,>Bo3�0",/:S0"<�7�+$=�7�=�P�,/+-+ 7�=

04E;,�:;,?7)2�7�:;K8<$:O04,124:F7�+;B_3�04,/:O04<�7�+-=/Ub`a:;3�04E;,12pB;24369�2�7�5m.?7�+-./\;+�7)0",/=p0"E;,Y,/+-,/.10"2"<$.�vF,/+$K8\;='<$:;9

vF:;<-0",aK;<-�o,r24,/:;./,/=�36@[04E;,aBo3�04,1:S04<$7�+ U w E;,aBo36+�7)2"<:�?7)eF<-+$<-0 Rk04,/:;="3�2�,/+-,/58,/:O04=�7)24,�7�+-="3G.?7�+-./\sM
+�7)0",/K[i67�=cP�,1+$+d7�=t04E;,
Q)7�+$\;,/=b36@d0"E;,�24,/="36:F7�:;.1,/=�PZE;<-.�EG3^././\d2n<-:G7)eF="3�2"B;04<-36:G24,/96<$36:;=c36@d04E;,

eF\;+1�~587)04,124<$7�+$=�@�24365 PZE;<-.�E�04E;,GBD7)2"04<-./+$,/=�7)24,G.1365JBo36=",1K[U w E;,]2",/="36:F7�:;./,/=>7)24,]="EF7)B_,rM

K;,1B_,/:;K;,/:O0 � 7�:;K~<-:;./<$K;,/:;.1,rM K;,1B_,/:;K;,/:O0 � 36:;+gROio7�:;K�="3HK;3A:;3�0�K;,1Bo,/:;K�36:x04E;,G.�E;36<$./,]36@
7]K;<$,/+-,/.10"24<-.>.136:;='0�7�:O0?U w E;,>B;2"369�2�7�5 P�7�=�,r|;EF7�\;='0"<-QO,/+gRA.�E;,1.��O,1Kx7�9O7�<$:;='0Z7?Q�7�<-+�7)eF+$,�0"E;,rM
3�24,10"<$.?7�+X@}3�245]\;+�7)04<-36:;=
@}3�2�='B_,/./<�7�+_.?7�=",/=�7�:;KHP�7�=
QO,12"<-vF,/KH043�PY<-04E;<-: � � 36@t7�././\d2�7�.rRH@}3�2

04E;,]="<g04\F7)04<$36:;=aPYE;,124,k<-0�<-=�\;=',/K <-:�04E;<-=a04E;,/="<-=/U w E;,k24,1="\;+-04=�7�+-="3�.1365JBD7)24,/K~P�,/+-+cPZ<g04E

7?Q�7�<-+�7)eF+$,�,r|sBo,12"<$58,/:O0�7�+s2",/="\;+-0"=/U w E;<-=W96<gQO,/=n\;=W.136:dvFK;,/:;./,Z<-:J36\d2p:;36:sM =zBFE;,124<$./7�+D24,1="\;+-04=1U

��!d�



��!	�

��7�=",/KH36:J04E;,�7)eo3�QO,YP�3�2��_id7�5J3sK;,/+;P�7�=
K;,rQO,/+$3�B_,/K8043�,r|sBF+�7�<-:J04E;,Ze_,/EF7�Qs<$3�2�36@o04E;,
Bo36+$7)24<:�/7)eF<$+$<g0 RJ04,/:;='3�2Z,/+-,/58,/:O04=/U w E;,>5J3sK;,/+o<-=��s\;<-0",a="<$5JBF+-,�7�:;K�K;3^,/=Z7�QO,12'RA963s3sK�yz3�e
583^K;,/+$<-:;9A0"E;,T24,/='\;+-04=�36@W04E;,]24,/=',?7)24.�E B;24,/=',/:S0",/K�E;,124,�U w E;<$=�583sK;,/+bP�7�=�BF\deF+-<$="E;,/K <$:

��<-,124./,�7�:;K ' ,1<$+P� ���"���	� U

w E;,~7)eF='3�2"B;04<$36:{BFE;,/:;365J,/:F7 7�='="3s./<$7)04,/K{PY<-04E{./3O7�96\;+$7)04,/K ='BFE;,12",/=hP�7�=H,r|dBF+-3�24,/K

<$:x04E;,]./36:O04,r|s0�36@n,r|dBF+$7�<$:;<$:;9H04E;,]Kd2�7�587)04<$.�.136+$3�2�.�EF7�:;96,/=�=",/,/:�<$:~9636+$K~./36+-+$36<-K;=�\dBo36:

./3O7�96\;+$7)04<$36:[U w E;,�24,/="\;+g04=�36@�36\d2a='<$5]\;+�7)04<-36:;=Y='E;3�P �s\F7�+$<g0�7)04<gQO,�7�9�24,1,/58,/:O0ZPY<-04EL0"E;36=",

,r|sBo,124<-58,/:O0�7�+ ='04\;K;<-,/=/U ��\F7�:O04<-047)04<-QO,�7�9�24,/,/58,1:S0YPZ<-+$+ EF7�QO,>043JP�7�<g0�@}3�2�5J3�24,�,r|s04,/:;="<gQO,

,1�_3�2"04=/iD,r|dB_,124<-58,/:O0�7�+t7�=YP�,/+-+c7�=�04E;,/3�24,r04<$.?7�+�i_7�<-58,/KGyz\;='0�7)0Z0"EF7)0?U w E;,�.�EF7�:;96,/=a<$:�04E;,

043�0�7�+OBo3�0",/:S0"<�7�+^vF,1+$Kk="\d2"2436\;:;K;<-:;9�0"E;,
BD7)2"04<$.1+$,
P�,12",
B;24,/=",/:O04,/KT<$:]7a9�2�7)BFE;<-.�./365JBD7)24<-="36:

36@�7f24,/='36:F7�:S0k7�:;K�7L:;36:sM 2",/="36:F7�:O0T./7�=",�U w E;<$=�="E;3�P
,/K�7LKd247�5H7)04<$.TK;<-�_,124,/:;./,H<-:�04E;,

="EF7)B_,/=�36@c04E;,�24,?7�+[BD7)2"0Z36@c04E;,>vF,1+$K;=/iFPZ<g04Ex7k5H7&yz3�2Y<-:;.124,?7�=',�<$:f0"E;,�5H7�96:;<g04\;K;,>36@I04E;,

<$587�96<$:F7)2"R�BD7)2"0�36@n04E;,]vF,/+$K;=1iIPYE;,124,]04E;,T<-:;.124,?7�=',/K�7)eF="3�2"B;0"<$36:�<$=>7)B;BD7)24,/:O0?U]��36="="<-eF+-,

@�24\;<g04@}\;+I@}\d0"\d24,>P�3�2���<-:�04E;<-=�7)24,/7T<$:;.1+$\;K;,/=/�

� � � ��<$:;K;<$:;9He_,10"04,12aP�7�Rs=a36@p.�E;3^36="<$:;9H04E;, � 5H7&yz3�2 �T24,/="36:F7�:;./,1=>36@p7JBD7)2"04<-./+$,G@�2"365

04E;,�=",r0Z36@cB_36="="<geF+$,�24,/="36:F7�:;./,1=/U

� �"� �a:;K;,124='0�7�:;K;<-:;9�04E;,~:;,?7)2f7�:;K <-:S04,r24:F7�+�,/+$,/.r0"24<$.~vF,/+-K ='0"2"\;.104\d24,�:;,?7)2f7�24,1="3)M

:F7�:;./,�id7�:;KJ="\deF=",/�^\;,/:S0"+-R8,�|dBF+$36<g04<$:;9�04EF7)0 �d:;3�PZ+-,/K;96,Z@}3�2
7�B;2�7�.10"<$.?7�+F,/:;K[U)� �D3�2
,r|F7�5JBF+-,�ib=",1,A0"E;,8BD7)04,/:O0]36@��pU �
24\;=]7�:;K�`GU �a<g0A�?7�:[� � ��E;,158<$.?7�+W�W243^./,/="='<$:;9
\;="<$:;98*W+$,/.r0"24365H7�96:;,10"<$. ��<$,/+-Kf*W:;EF7�:;./,/58,/:O0?i � �GU �_UF�n7)04,1:S0 # 3 #	!d� 3 �"�d� U �

`�='04\;KdR�36@b04E;,�24,/="3O7�:F7�:;./,1=�7�=�7J@}\;:;.10"<$36:x36@�./3O7�96\;+$7)04<$36:�96,/3658,10"2'RhP�7�=�7�+$='38\;:sM

K;,12"0470�O,/:[U w E;,/=",�2",/="36:F7�:;./,/=�7)24,>04E;,�Q�7�+-\;,/=Z36@I04E;,>K;<-,/+$,1.10"24<-.�./36:;='047�:S0Y04EF7)0YB;2"3sK;\;./,/K
QO,12"R�+$7)2496,A+$3^.?7�+�vF,/+-K;=/U w E;<-=]="E;3�P
,/K�04EF7)0?i�PY<-04E;<-:�0"E;<$=k@q7�58<$+gR�36@�="EF7)Bo,/=1i�7�='\d24@q7�./,

Bo,r2"04\d2"eD7)04<-36:x.?7�:fe_,�:;3�04,/Kx=",rBD7)2�7)04,/+gRf@�24365 04E;,�.�EF7�:;96,�<-:x="EF7)Bo,�7�.12436="=Z0"EF7)0Z@q7�58<-+-ROU

w E;<$=WP�7�=
K;36:;,YPY<-04EJ./+$,/@�0"=
<$:8,rQO,12'M PY<$K;,r2
='BFE;,12",/=/ideF\d0�0"E;,�="\;='BF<-./<$36:H<-=W04EF7)0W<-0�96,/:;,12�7�+NM

<:�1,/=Y043k3�04E;,12Y@q7�58<-+$<$,1=�36@I="EF7)Bo,1=/U w E;<$=Y3�eF=",12"Q)7)04<$36:�<$=�eD7�=",/KL36:h04E;,�@q7�.r0Y04EF7)0Z7]5H7&yz3�2
24,/='36:F7�:;./,T./7�:�e_,kKd247�5H7)04<$./7�+$+-Rf7)�o,1.104,/K�e^RL0"E;,k.1+$,/@�04=�B;24,/=',/:;./,�i PZE;<-+$,�04E;,].�EF7�:;96,k<$:



��!"D

3�QO,12�7�+$+^="EF7)Bo,�EF7�=b7�9�24,?7)04,12p7)�_,/.10�36:�0"E;,�58<$:;3�2I24,/="36:F7�:;./,1=/i6PZ<g04E;<$:]7�@q7�58<-+-R>36@;="EF7)Bo,1=/U

w E;<$=�24,/=',?7)24.�E ./,r2"0�7�<$:;+gRL24,/�^\;<-24,1=a583�24,G='04\;KdRL<$@n36:;,GPZ<-="E;,/=a043h7)B;BF+-Rx<g0�043H24,?7�+NM P�3�2"+$K

BD7)2"04<-./+$,1=�PYE;<$.�EL.?7�:�eo,��^\;<-04,�<g2"24,/96\;+$7)2?U

w E;,J='04\;KdR�36@�.13O7�96\;+�7)04<-36:�KdRd:F7�58<-./=�./7)2"24<$,1K�36\d0�E;,124,H='E;3�PY=]7f5H7&yz3�2>K;<-�o,r24,/:;./,

<$:k04E;,Z,1+$,/.10'24365H7�96:;,104<-.rM <-:;K;\;./,/K8.13O7�96\;+�7)04<-36:J36@_='5H7�+$+dBD7)2"0"<$./+-,/=�K;,1B_,/:;K;<$:;9G36:kPZE;,r04E;,12

3�2h:;3�0�0"E;,1R ,r|;E;<geF<-0�7�24,/="36:F7�:;./, 7�:;K <-@><g0�<-=�,�|;./<g04,/K[U w E;,�:;36:sM 24,/="36:F7�:O0fBD7)2'04<$./+-,

BD7�<-2"=a="E;3�PY:�E;,124,G2�7)24,/+gRL./3O7�96\;+$7)04,�io5J,124,/+gRx7)B;B;243O7�.�E;<$:;9h,?7�.�E�3�04E;,12�./+-36=",/+-Rx7)0a5836='0?i

PYE;<$+$,Y04E;,Z24,/='36:F7�:S0�BD7)2"0"<$./+-,ZBD7�<-24=�\;="\F7�+$+gRJ./3O7�96\;+$7)04,�is7�:;Kh.13O7�96\;+�7)04,Y+$<$:;,1KH\dBhPY<-0"E804E;,

,/+-,/.10"24<-.kvF,1+$K[U w E;<-=�7�+-<$96:;<$:;9h.?7)BD7)eF<-+$<-0 R~36@p04E;,J<-5JB;24,/="=',/K�vF,/+-K�EF7�=�eo,/,/: +$36:;9 �s:;3�PY:
�VR�2�7�=":OR^M *W2496,/:Y� ���"D"*	��� iXeF\d0�0"E;<$=�<$=a04E;,Gv;24='0�='0"\;KdR~36@�K;<$,1+$,/.10'24<$.GBD7)2"04<-./+$,1=�0"3h='E;3�Pm<g0

<$:�="3658,�K;,10�7�<-+ U

�c7�=z04+-ROi�BFE;3�0436='Rd:O04E;,/='<$=�7)B;Bo,?7)24=A043�0�70�O,�7�KdQ�7�:O0�7�96,�36@>04E;,1=",�2",/="36:F7�:;./,/=�<$: 04E;,

./36:O04,r|s0�36@_7�+$+$3�PY<$:;9�="3658,�BF+�7�:O04=n043>24,196\;+�7)04,�04E;,Z7�5836\;:S0p36@X="\;:;+$<-96ES0p04EF7)0W<$=p7)eF="3�2"e_,/K[U

�s3658,�BF+$7�:S04=�K;3]04E;<-=
PZ<g04EA+�7)2496,aK;<-=��d=
04EF7)0�@q7�+-+o<$:O043G04E;,aBFEORd="<-.?7�+o3�B;04<-./=
24,/96<-58,�U w E;,rR
.?7�: ,/<-04E;,r2T3�2"<$,/:O0T0"E;,h+$7)2496,A@q7�./,h36@Y04E;,hK;<$=���0"3�P�7)2"K;=k04E;,A+-<$96EO0?iW3�2k:;3�0?in043~24,/96\;+$7)04,
04E;,/<g2
+-<$96EO0
7)eF="3�2'B;04<$36:[UWV�04E;,12
BF+$7�:S04=1i^E;3�P�,1QO,12/id\;=",�5H7�:OR]="5H7�+-+F./+$36=",1+-R^M ='0�7�.A�O,/K8K;<-=��d=1U
w E;,/=",GBF+�7�:O04=�.?7�:;:;3�0�\;=',�04E;,]7)eo3�QO,G58,/.�EF7�:;<$='5 36@n./36:O0"2436+ iXeF\d0a="<$:;.1,]0"E;,1Rx7)24,G='5H7�+$+

04E;,A24,/="36:F7�:;.1,hBFE;,/:;365J,/:;36: ./3658,1=k<-:S0"3�BF+$7�ROU��s<$:;./,h04E;,A='0"24,/:;9�0"E�36@Y0"E;,h24,1="36:F7�:;./,
K;,1B_,/:;K;=Y=z0"2436:;96+-RJ36:H04E;,a3�24<$,1:S0�7)0"<$36:H36@[04E;,aK;<$= �d=
043�04E;,a<-:;./<$K;,1:S0�vF,/+-K[isBo,12"EF7)BF=�0"E;,/=",
BF+�7�:O04=�\;=",�04E;<$=�043]24,/96\;+�7)0",�0"E;,/<-2Y+$<-96ES0Y7)eF="3�2"B;0"<$36:[U ��\;.�EL@}\d0"\d24,>P�3�2��A<$=�:;,/./,/='=47)2"R�<$:
04E;<-=Z7)24,/7k043kQO,124<$@�R�7�:;KL@}\d2'04E;,12�\;:;K;,r24='0�7�:;KL04E;<-=YBFE;,/:;365J,/:;36:[U
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w E;<-=�7)B;Bo,1:;K;<g|H96<gQO,/=W0"E;,�K;,10�7�<-+$=�@}3�2�04E;,�K;,124<gQ�7)0"<$36:836@[,/�^\F7)04<$36:;= � � U D	�"� 7�:;K � � U #	D	�
<$:�=',/.104<-36: � U � U 
 0�P�7�=�@},/+-0>04EF7)0�04E;,1=",HK;,10�7�<-+$=�='E;36\;+$K�eo,TB;24,/=",/:O04,/K�043fB;2"3�Qs<$K;,8583�2",
./365JBF+-,104,/:;,1="=Y043k04E;,�@}3�245]\;+�7)04<-36:[U

� U w E;,>36\d0 P�7)24Kf:;3�24587�+


 0Z<-=�24,1+�7)04<gQO,/+-RA='0'2�7�<$96EO04@}3�2"P�7)2"K�043TK;,124<-QO,�04E;,�96,/:;,12�7�+t,r|dB;2",/="="<-36:[�

�( � � �
� ( �� ='<$: � � : .136= � � � �� ./36= � � : �� ="<-: � � � � ��` --� �

w E;,J="<$96:[ibE;3�P�,1QO,r2?i�<$=�:;3�0�="3x='0"247�<$96EO04@}3�2"P�7)24K[U 
 0G<-= �d:;3�PY:�04EF7)0 �( � 5]\;='0�e_,H7�:
36\d0 P�7)24K :;3�245H7�+���@�2"365 04E;,xeo3sKdR <$:O043�04E;,x58,/K;<-\;5LU ��\d0A<$:;@}3�245H7)0"<$36: 7)eo36\d0A36\d0zM

="<-K;, �)<$:;="<-K;,L<$=T:;3�0J:;,1./,/="=47)2"<$+-R�./36:O0�7�<$:;,/K�<$:{7 ='<$5JBF+-, � �
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5]\;='0�eo,]./36:;='0'2�7�<$:;,/K�="3A04EF7)0a04E;<$=�<-:;@}3�245H7)04<-36:�<-=�7�Q)7�<$+$7)eF+$,]@�24365 <g0?U w E;<$=�<-=�K;36:;,]eSR

24,/�^\;<-24<-:;9L04EF7)0�04E;,Teo3sKdR�eo,H,/:O04,12",/K�7�=GK;<-24,/.r04,/K�+$<-:;,8=",/9658,1:S04= ��3�2]7)24./= � i�="\;.�E�04EF7)0
04E;,k<$:;="<-K;,J36@�0"E;,ke_3sKdR�<$=�36:�04E;, 8/!���>s 7�=>P
,k0"247�./,k0"EF7)0�+-<$:;,k=",/9658,/:O0>@�24365 =z0�7)2"0�043

vF:;<$='E[U w E;<$=�K;,1vF:;<-04<-36:L<$=Y7T=z0�7�:;KF7)24KL36:;,><$:f=',1QO,12�7�+ e;2�7�:;.�E;,/=�36@I5H7)04E;,/5H7)0"<$./=/U

Ma,/:;./,�04E;,�K;,1vF:;<g04<$36:f36@ � � <$=�24,?7�+$+gRo�
� � � �

0�7�: � � " � � ��
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PY<-04Eh04E;,�.�E;36<$.1,�36@I0"E;,>Bo36='<-04<gQO,�='<$96:L@}3�2 �( � �
�( � � .136= � � � �� ./36= � � : �� ="<$:�� � � ( �� ="<$: � � ��` - D	�
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 0Z<-=��s:;3�PY:f04EF7)0

� 2 � �	� ( � � � 2 : �


(



� � 2 : � � � � � � ( ./36= � � ( � � � �@- ��` - #$�

E;,/:;./,)�

� � � �� � �)( �� 2 � � � � � �)( �
� � �

� � � � 2 � ��` - 3"�
� � � � 2 � � �� �� �� � ( � �	� ( � � � : � � � � ( ./36=�� � ( � � � � �

: �� �� ��

� � � ( � � � � ="<$:(� � ( � � � � : �� � ( � �
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� � � ��` - *	�

D U ./36= � � ./36=�� � � �
� � � � �� � I��

w E;,>,r|dB;2",/="="<-36:L@}3�2Y0"E;,�K;,124<gQ�7)0"<-QO,�04,1245 96<-QO,1=/�

.136= � � 2	�# .136=�� � � �
� � � � �� � I � �)( ./36= � � 2	�# � ./36=�� ( � ./36= 2 �� �

I�� ��` - �"�
PZE;,12", � � � � ./36= � � ( �



� (



� ="<-: � � 3 7�:;K � � ��./36= � � U

Ma,/:;./,��

./36= � � 2	�# ./36=�� � � �
� � � � �� � I�� � ( ./36= � � � � 2	�# ./36=��� �

I�� ( � � 2	�# ./36= 2 �� �
I � � ��` - !	�

� ( � ./36= � � � � �# ./36=��� �
I�� ( � � �# ./36= 2 �� �

I�� � ��` - �	�
� : � ./36= � � � �



� (



� ="<$: � � ( � � ./36= � � � � � : ��./36= � � � 2 �

��` --� �	�
7�=�K;,/="<-2",/K[U

# U � 2 �# �
� � � � �� � I�� � � � � ��./36= � � � � : � �



� (



� ="<-: � � ( � � ./36= � � � �6# �
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 0Z<-=��s:;3�PY:f04EF7)0?�

� 2	�# �
� � � � �� � I�� � �)( � 
 � 2 �
 � # ( � � ( � ./36= � �� �

I�� ��` --�6� �
PY<-04E � � � ( � � 7�:;K�PYE;,124, � 7�:;K � 7)2",�7�=Y96<-QO,/:hB;24,1Qd<-36\;="+-ROU

Ma,/:;./,

�)( � � 

 � 2	� I �� �
: � � 

 � 2 � ./36=��� �

I � ��` --� �"�
�)( ��� � �# I��� �

: ��� � �# ./36=��� �
I � ��` --��D	�

7�:;KfPY<-04Eh04E;,�K;,1vF:;<-04<-36:;=Z@}3�2 � 7�:;K �

� � � � �
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� ="<-: � � ( � � ./36= � � � �6# : ��./36= � � � � � ��` --�<#$�

7�=�K;,/="<-2",/K[U

3 UpjZ,rM ,r|dB;24,1="= � � u =�<$:f04,r2458=�36@c04E;,�./365JBF+-,104,�,/+$+-<-B;04<-.><-:S04,19�2�7�+$=/U
w E;,aK;,rvF:;<-04<-36:;=�36@o04E;,�./365JBF+-,104,�,1+$+$<gB;04<$.Y<$:O04,/9�2�7�+-=�7)24,�7�=
@}36+-+$3�PZ=5��=",/,�`�e;247�583�PY<-0��

7�:;K2�^04,196\;:[i ���"*�#$� U
� U)��365TBF+$,104,�,/+-+$<gB;04<$.�<$:O04,/9�2�7�+ 36@t04E;,>v;24=z0 �s<$:;K[�

� � � � � � ��� 2# � � ( � ="<-: 2 � � � � �)2 I�� ��` --� 3"�
� U)��365TBF+$,104,�,/+-+$<gB;04<$.�<$:O04,/9�2�7�+ 36@t04E;,�=",1./36:;K �d<-:;K[�

� � � � � � � �)2# � � ( � ="<-: 2 � � � � � 2 I�� ��` --��*	�
D U I � � � � � I ���

I � � � �
I � � �

� � ��� 2# ="<-: 2 �
� � ( � ="<$: 2 � � � � 2 I�� ��` --� �"�

w E;,>K;,1vF:;<-0"<$36:L@}3�2�� #�<-=
� # � � �# �� �

I�� ��` --��!	�
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 � � 2 ="<-: 2 � �� � � ( � � *�* ��` --���	�
��70�O,�04E;,>="\deF='04<g04\d04<-36:;=

� � # � � �
� � : � � � 2 : �
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 � � 2 ��` - ���	�
� � �

� � � ( � � 3 I�� �)( I�� � � 3 I�� � ( � I�� ��` - �s� �
w E;,/: � 2 � # � � �� � � ( � ="<$: 2 � � ��` - �"�"�
7�:;K �6#a="<$5TBF+$<-vF,1=�043k04E;,�@}3�2"5

�6# � � �# �� �
I�� � � #��� 2 ( � I��

� � � � �
�

� � ( � ='<$: 2 � � � � � 2 ��` - ��D	�
� �
# " �

� � � $ � � 2 � � �)2# I��
� � � ( � ='<$: 2 � � � � � 2 ��` - �0#$�

�D2"365 0"E;,/<-2YK;,1vF:;<-0"<$36:;=/iD@}3�245L�

� � � � : � � I � � � �
I � � � ��� 2# " � ( � ='<$: 2 �

� � ( � ="<-: 2 � � � � 2 : � ='<$: 2 �
� � ( � ="<-: 2 � � � �)2 $ I�� ��` - �"3"�

� � ��� 2# I��
� � ( � ='<$: 2 � � � � 2 ��` - ��*	�

PYE;<$.�EL<$=Y7T='.?7�+$,/K�QO,124="<-36:L36@I04E;,�B;24,1Qs<$36\;=�,r|dB;24,1="="<$36:f@}3�2 �6#&iFE;,/:;./,
�6# � �

# " �
� � � $ � � 2 � � � � � : � � I � � � �

I � � ��` - �"�"�
w E;,>K;,1vF:;<-0"<$36:L@}3�2�� � <-=

� � � � �# .136= �� �
I � ��` - ��!	�

�D2"365 B;2",1Qd<-36\;=YK;,12"<-Q)7)04<$36:;=/i;24,1.?7�+$+[04EF7)0

./36=�� � � ="<$: 2 � ( � ��` - ���	�
� 2 � # � � �� � � ( � ="<$: 2 � � ��` - D��	�
� � �

� � � ( � � ��` - Dd� �
I � �)( � I�� ��` - D	�"�
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��365GeF<-:;<$:;9T7�+$+ 36@I04E;,1=",�96<gQO,/=

� � � � ��� 2# � � � ="<$: 2 � ( � �& � � � �
�

( � � 2 � � ( � ="<-: 2 � � � �)2 I�� ��` - D"D	�
� " �

� � � $ � � 2 � ��� 2# # ="<$: 2 � ( �
! � � ( � ="<$: 2 � � � � 2 I�� ��` - D�#$�

�D2"365 0"E;,/<-2YK;,1vF:;<-0"<$36:;=/iD@}3�245L�

� � ( � � �"� I � � � �
I � ( �

# � � � � � � ��� 2# � � ( � � �"� �2 ="<-: 2 � ( �� � � ( � ="<-: 2 � �
� � ( � ='<$: 2 � � � � 2 I��

��` - D	3"�
� � ��� 2# # ="<$: 2 � ( �

! � � ( � ="<$: 2 � � � � 2 I�� ��` - D"*	�
PYE;<$.�EL<$=Y7T='.?7�+$,/K�QO,124="<-36:L36@I04E;,�B;24,1Qs<$36\;=�,r|dB;24,1="="<$36:f@}3�2 � � iFE;,/:;./,

� � � " �
� � � $ � �)2 � � � ( � � �"� I � � � �

I � ( �
# � � � � � ��` - D	�"�

w E;,>K;,1vF:;<-0"<$36:L@}3�2�� 2 <-=
� 2 � � �# ./36= 2 �� �

I�� ��` - D"!	�
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� 2 � � ��� 2# � � � ="<-: 2 � ( � � 2& � � � �
�

( � � 2 � � ( � ="<-: 2 � � � �)2 I�� ��` - D"�	�
� 2 � " �

� � � $ � � 2 � ��� 2# � � � ="<$: 2 � ( � � 2
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�D2"365 0"E;,/<-2YK;,1vF:;<-0"<$36:;=/iD@}3�245L�
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�
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7�=�K;,/="<-2",/K[U
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 �~. �a2�7�P��JMa<$+-+ i�� �kU
w \d2��O,rQd<-0".�E[i � U$i �>7)2"0"36:[i �]U$iX7�:;K �^04,1QO,/:;="36:[iX��U �aU ���	30# U w E;,>./36+$3�2Z36@�./36+$+-36<$KF7�+ 9636+$K[U

� � � / / � � � � � � 
 � � �K�s\dB;BF+�U � � i ��* U
Q)7�:fK;, Ma\;+-='0?i MGU ��U ���	3"� U � � ���$,�� �A-0, , � � � ��� � ���  -0/ /� - �&, � �&/:� � 
o��3�QO,12?i � �kU
' 7�:;9;i�j>U w U ���"!�� Uc*n|d04<-:;.104<$36:��s<$96:F7)04\d24,1=c36@��a36:^� �^BFE;,124<-.?7�+ �0�a36:^� 
 ="3�0'243�BF<$.W�n7)2"04<$.1+$,/=/U

� � �s.�E^\;,r245H7�:[i��kU-ia,/K[U � �t<$96EO0 �s.?7)0'04,124<-:;9�e^R 
 2"24,/96\;+$7)24+-R �sEF7)Bo,1K �n7)2"04<$.1+$,/=/i �
�W+$,/:S\;5Li � �kUdB �"3"3 U

' 7�:;9;iSj�U w U$i ��24,1,/:SeF\d2"9;i � U���U-is7�:;KQ�s.�E^\;,12"5H7�:[is�]U ' U ���"!d� U�*n|dBo,r24<$58,1:S0�7�+sjZ,/="\;+g04=
36@b��,1B_,/:;K;,/:O05�t<$96EO05�s.?7)0'04,124<-:;9Je^R w P�3 �^BFE;,r24,/=/U � � , � �&, , � 
 � � 30#	D U

' ,/<-+ i?MGU$iD7�:;K ' <$+$+-<$=/i w U ��U ���"!	� U
��<$=�� �s.?7)0"0",124<$:;9A7�:;Kf`�eF="3�2"B;04<-36:fe^RL7�: 
 5JB;243�QO,/K
��365JBF\d0�7)04<-36:F7�+ �~,104E;3sK[U � � � / � � � � � , � � � 
 6 � � D"�"!	� U

' ,/<-+ i(MGU ���"!"* UF�s\d24@q7�./,8jY36\;96E;:;,/="=/i ��+-\;='04,124<-:;9L7�:;K���7)0",124<�7�+�*p�o,/.r04=�<-: `�eF="3�2"B;0"<$36:
7�:;KS�s.?7)0"0",124<$:;98eSRL*W+$,/.r0"24<$./7�+$+-R �s5H7�+-+ �n7)2"04<$.1+$,/=/U  � � ��� � � � ��� � ��� , ��� ���
	 � � � � � � �
, �� � � � � � ����� � ��� � � � � � � � ��-0, � � �L- � � � ��� � � � / �)� � �A- � � �"
P��jZ��*���M �s�nM !"*��d��� itB U
30#$� UW7�:;K � - � � -0, � � � � -�� � �A-0, � � � � �  � 
 � @ ! ��&^�

' ,/<-+ iJMGU$i��s,/:;<$3�2?i w U �aU^`GU-i ' <$+-+$<-=/i w U ��U�
 
 
 ���"!	3 U�
 :O04,124:F7�+_7�:;K �a,?7)2 ��<-,/+$K;=�36@�s5H7�+$+
�n7)2"0"<$./+-,/= 
 2'2�7�K;<�7)04,1Kh<-: �^B_,/.10"247�+[`�eF="3�2"B;04<-36: ��7�:;K;=/U ��� � � , � � � �<� �  � 
 6 � �"!"� U



�s� �

' ,/<g0A��it�]Ut`GU-i+�t<$:[i���U �kU$iI7�:;K �d7�:;Kd243��bi ��U � U ���"!	3 UN��36+-+$36<$KF7�+�`a969�2",/9O7)04<$36:�jZ,rQd<$= M
<g04,/K[� �a,1P 
 :;="<$96EO04= ��7�=",/K�36:��F2�7�.10�7�+ �^0"24\;.10"\d24,J7�:;KC�s\d24@q7�./,k*�:;EF7�:;.1,/K jZ7�5H7�:
�s.?7)0'04,124<-:;9;U � � � � � � � 
 ��"�! � �<#$� U

' <$+$+-<$=/i w U ��U 
 
 
�U ���"!	� U �I3�P �F24,/�s\;,1:;.1R �s.?7)0'04,124<-:;9 eSR 7 w E;<-: ��<$,/+-,/.10"24<-. �W+�7)04,�U
� - � � -0, � � � � -�� � �A-0, � � � � �  � 
 �s� ���#"�"

�

" �	6
�

� �

' <$+$+-<$=/i w U ��U-i ���"!�# U 
 5JB;243�QO,/K ��365JBF\d047)04<$36:�36@W�a,?7)2 ��<-,/+$K;=G36@�7x��<$,/+-,/.10"2"<$. ��3sKdROi
� - � � -0, � � � � -�� � �A-0, � � � � �  � 
 �s� ���#"�"

�

" ���
�

� �

' <$+$+-<$=/i w U ��U-iMGU ' ,/<$+�ic7�:;K��]U���U�t,���<$:;,�i ���"!"! UG`�B;BF+$<-.?7)eF<$+-<-0 R~36@��WESRs="<$./7�+pVaB;04<-./=
w E;<$: �W+�7)04,S�s.?7)0'04,124<-:;9 �X3�2"5k\;+$7�=A@}3�2fjY,/583�04,C�s,/:;="<-:;9;U � ����� � ��- � � � � � � � � � ��)�  � , � � � � � � ��� 
 6 � � ��7)24.�E ���"!"! idB U � 3�D U

' <$="./365Ge_,�i ' U�7�:;K��~\;96:F7�<�i&`GU ���"!�� Ut*p|;7�.10 ��7�+-./\;+�7)04<-36:;=[36@��s.?7)0'04,124<-:;9Y@�24365 �~3^K;,12�7)04,/+gRS�
�a36:;='BFE;,r24<$.?7�+ w : �^�n7)2'04<$./+-,/=/�W��365JBD7)24<-="36:;=YPY<-0"EL*��^\;<-Q)7�+$,/:O0.�^BFE;,12",/=/U � �E�s.�ES\;,12'M
5H7�:[i;�]U-iD,1K[U � �t<$96EO0 �s.?7)0"04,12"<$:;9TeSR 
 2"24,/96\;+$7)24+-R �sEF7)B_,/KL�n7)2"04<-./+$,1=/i �T��+$,1:^\;5Li�� �kU
B �<#;� U

� ,124\;+-+ i�j�UPMGU�7�:;K ��<$,/=',�i�j�U MGU ���	�0# U �~<$.12"3�P�7?QO,L`a:F7�+-3696\;,2�^04\;K;<$,1=/U � � ��,/Ed24,/+-=/i
w U$iD,/K[U � �W+�7�:;,104=1iD=z0�7)24=�7�:;Kx:;,reF\;+�7�, % ='04\;K;<-,/KLPZ<g04EfBFE;3�043�B_36+�7)24<-58,10"2'ROi � �a:;<-Q_U�36@
`�24<1�/36:F7T�p24,/="=1iDB D��	� U

� ,124\;+-+ i)j>U�MGU$i���<$,/=',�i)j>U MGU-i��s.�EOPZ<-+$+ i"�_U$i�7�:;K ' ,/<$='=/i0RkU ���"!�� U �s.?7)0"04,r24<$:;9�e^R>�n7)2"04<-./+$,/=t36@
�a36:^� �^BFE;,12"<$.?7�+��sEF7)B_,�U � � �s.�ES\;,1245H7�:[io�]U-i_,/K[U � �I<-96ES0.�s.?7)0"04,12"<$:;98eSR 
 2"24,/96\;+$7)24+-R
�sEF7)B_,/Kx�n7)2"04<-./+$,/=1i �k��+$,1:^\;5Li � �kUdB �"��D U




