
���������
	���
��
����� ����� � �������
��������
����� !� " �$#
" ��	%��&��������

'�(*),+.-0/213)5476�8
9%(:)

;�(*<:(*/>=�(:?�@,ACBD@FEGEGH



�



� �����������	�


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


�.-0/ 1325476�8�9;:=<>6@?A<B4C6�4
D -E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/�/
�.-0/I-0/ J.4LKM9ONO2B?QP5RTSU25476V8W9;:A<+6@?=<B476V4XD -F-E-F-F-E-F-E-F-F-E-G-F-H/ �

�.-0/I- � 13254EJ.4
YZKWP[S;?=NC6V4XD -E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/]\
�.- � 6�4
D^6	KM9O4
2B8�_5`U?QP5Ra-F-F-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/�b
�.-dc 1(4
YTef8W9gKW:(hji�8�:=_BSU?A8�P>?QPkKl6VKW9O4X258�_5`U4>-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/�b

�.-dc"-0/ mk8�PB?QSO8�9U?=P5RTno25KWP5RI4
` -F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/�b
�.-dc"- � pq4
9;`U?A8WPB?=P5Rlr7KMSgKs-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/Lt
�.-dc"-dc uveBe":=?AN]KWS;?=8�P5`w-F-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/Lt
�.-dc"-x\ yze�<5KWSU?=P5Rw{7m$| -E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/Lt

�.-x\ }�~�e�4
9U:=?QPB�Z?QPB��8�9;YZKWSU?A8�P+KWP5<^`;4
YZKWP[S;?=N]`�-G-F-E-F-F-E-F-E-F-F-E-G-F-H/��
�.-x\B-0/ �74
~[�38W9O<�h���S;9OK�N
SU?A8�P���9;8�Y�}�~�e�4
9U:=?QPB��`�-F-E-F-E-F-F-E-G-F-H/��
�.-x\B- � 132547_5`;4F8���KWPk8�P[SO8�:=8IR�~�-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/L�
�.-x\B-dc 6V4XD$��_54X9;~[?=PBR�-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-H/L�
�.-x\B-x\ |�?=PB�+KWP,KW:Q~.`�?A`�KWPB<^6�4
Dk<B8�N
_BY�4
P[SzN
:Q_5`US;4
9;?QP5R -F-F-E-G-F-H/L�
�.-x\B-�b ��PB��4
9U9;?QP5R�6V4XD*n38�YTYw_BP"?=S;?=4]`3��9;8�Y�|�?QPB��1(8�ef8W:A8IR�~�-E-G-F- �W�

�.-�b no:Q_5`US;4
9;?QP5R�-F-E-F-F-F-F-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F- ��/
�.-�b.-0/ J�?=YT?=:AKW9;?QS�~�YZ4]K�`U_"9O4]`k-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F- ��/
�.-�b.- � no:=_5`�SO4X9;?=PBRl6�4
D$rC8�N
_BY�4
P[SO` -E-G-F-E-F-F-E-F-E-F-F-E-G-F- � �

�  E'�#*)+�M�M'�����#������(��#^�,%z!a¡¢#[£¤¡¢!B��#.'(����¥
# �,¦
c"-0/ ��P[S;9;8.<._5N
SU?A8�P§-E-F-F-F-F-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F- ��b
c"- � 13254F13254
`U_5`¨h��.e�4
9U?=Y�4
P[S -F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F- �Wt
c"-dc {v~�:=4
Y�4C-F-E-F-E-F-F-F-F-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-©c �

c"-x\ uªY�8.<"_":�KW9�KMP5<k`U4
9Ui�?=N]4F8�9;?=4
P[SO4
<$KMeBeB9O8IK�NO2	«¬13254­J�eB?QP	®¯J.4
S;`v8��
° K�RI4]`�8����²±zS;4
9;4]`USg³&e"9O8W´�4
N
S -E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-©cI�
c"-x\B-0/ mk8�SU?=iWKWS;?=8�P5`µ-F-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-©c��
c"-x\B- � 13254Guv9;NO2B?=S;4]N
SU_B9O4F8���S;254EJ�e"?=P^`U~�`US;4
Y -F-E-F-E-F-F-E-G-F-©c��
c"-x\B-dc 132547�¶KM9O4
2B8�_5`;4FYZ8�<B4X:�-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-·\I�

c



\ �������������
	

c"-d\"-d\ ° 9O8�S;8�S�~[ef4FKWPB<k4 �.e�4
9U?=Y�4
P[SO`3-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-�\�t
c.- b n38�P5N
:Q_5`U?=8�P	-F-G-E-F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-�\[�

� �ª���������,�M����
�� ��������#��V# �f�
\"-Q/ ��P�SU9O8�<"_5NXS;?A8WP -G-E-F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-�\��
\"- � mk8�PB?QSO8�9U?=P5RTmk8WS;?=iWKWSU?A8�PB`¶-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©b��
\"-�c 13254E`�_BD5`UN
9;?QeBS;?=8�P^`U~�`US;4
Y -F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©b�c
\"-d\ mk8�PB?QSO8�9U?=P5R��¨_54X9;~ ° 9O8�N]4
`;`U8�9 -E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©bI�

\B-d\"-Q/ �¨iI4X9;i[?A4X� -F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©bI�
\"- b uv:AR�8�9;?QS;2BYk«��Uu¶S;8�YT?AN7hjiI4XP[SGJ.4XSO`�� -E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©b��

\B- b�-Q/ 132547eB9;8�DB:A4XY·-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·tI�
\B- b�- � 13254FKW:=RI8�9;?QS;2BY -F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·t �

\B- b�-�c uvi�4
9OK�RI4GNLK�`U4­KMP,KW:=~�`�?A`T-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·t�b
\B- b�-d\ h���ef4X9;?=Y�4
P[SOKW:�9O4
`U_B:QSO` -E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©�./
\B- b�- b n38�P5NX:=_5`�?A8�Pk-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©��t

\"-�t 13254E`�_BD5`UN
9;?QeBS;?=8�P�:�KWPBR�_,K�RI4H-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©���
\B-�t.-Q/ mk8�P"?=SO8W9;?=PBR��¨_54
9U~�-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-©���
\B-�t.- � n38�P[S;?QP[_58�_5`���_54
9U?A4
`�-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�I�
\B-�t.-�c ��4
e�8�9;SU?=P5R -F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·� �

\B-�t.-d\ n38�P[S;9;8�:=:Q?=P5R­`U_BD5`UN
9U?=eBSU?A8�P5`k-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�Ic
\"- � uv:A4X9;S;4
9O` -E-F-G-E-F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�Ic

\B- ��-Q/ uv9;NO2B?=S;4]NXS;_B9;4*-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·��b
\B- ��- � y��z|�uz:A4X9;SO4X9O`zKWP5<>e,KMS;SO4X9;Pk<B4
S;4]NXS;?A8WP -E-F-E-F-F-F-F-F-E-F-·��b
\B- ��-�c {Gmk|Vuv:=4
9;S;4
9 -F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�It

\"-�� n38�P5N
:Q_5`U?=8�P	-F-G-E-F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�I�
¦ �o���� � f#!��!5��������¥�!5���@ E'�#�¥L��¥ "��

b�-Q/ ��P�SU9O8�<"_5NXS;?A8WP -G-E-F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�I�
b�- � mk8�S;?QiWKWS;?=8�P5`�-G-E-F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�"/

b.- ��-Q/ 13254
`U_5`
« -F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·��\
b�-�c 13254]`�_5`7m#�7r7hq| -F-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·��b

b.-�c.-Q/ 132547Y�8.<B4X:�?=P�DB9U?A4X� -F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·��b
b.-�c.- � 13254
`U_5`¨mk8�<B4
:(<5KMSgKwS�~[ef4
`w-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·�It

b�-d\ 13254]`�_5`C|(KWP5RW_,K�RI4 -F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·���
b.-d\"-Q/ 132547D,K�`�?AN
`$-F-E-F-E-F-F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-·���
b.-d\"- � no9gKL�&:Q?=P5R�8�e�4
9OKWSO8W9O` -F-E-F-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-o/L�I�
b.-d\"-�c |�?=PB�>J.4
YZKWP[S;?=N]`&8�e�4
9OKWSO8W9O`�-G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-o/L� �

b.-d\"-d\ u¨<.i�KMP5N]4
<^:Q?=PB�Z`;4
YZKWP[S;?=N]`&8�e�4
9OKWSO8W9O` -E-F-E-F-F-F-F-F-E-F-o/L��\
b.-d\"- b |�?=PB�ZuvP,KM:=~�`U?=`&8�ef4X9gKWS;8�9O` -G-E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-o/L�It

b�- b J.4
YZKWP[S;?=N]`&Y+KMP,K�RI4XYZ4XP�S&?QP^13254]`�_5` -E-F-E-F-F-E-F-E-F-F-F-F-F-E-F-o/L�I�
b.- b�-Q/ J.4XY+KWP[SU?AN74
P"2,KWP5N
4
Y�4
P[Sv_B`U?=PBR�KMP#�¨P[SO8W:A8IR�~ -F-F-F-F-E-F-o/L�I�



��������� ���
	 b

b.-�b.- � J.4
YZKWP[S;?=NFno:=_5`�SO4X9;?=PBR -F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/I/I/
b.-dt h���ef4X9;?QYZ4XP�SOKW:���4]`�_B:=S;`$-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/I/�t

b.-dt"-0/ J�~�`US;4
Y�e�4
9;��8W9;YZKWP5N]4 -F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/I/��
b.-dt"- � �74
~[�38W9O<$4 ��S;9gKWN
S;?=8�P���9O8�Y©?=P5N
8�YT?=P5Rw:Q?=PB��` � 4
iWKW:Q_,KWSU?A8�P -3/I/��
b.-dt"-dc r¨?A`UN]8�iI4X9;~+SU254
YZKWS;?=N7`U_BDB`;4
S;`­-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/ ���
b.-dt"-x\ J�?=YT?=:AKW9;?QS�~�YZ4]K�`U_"9O4]`k-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/ �W\
b.-dt"-�b �74
~[�38W9O<ki�4
9;`U_5`zN]8�PBN]4
e"SO`^-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/ �I�
b.-dt"-dt n38�YTeB:A4 �.?QS�~>KWP5KW:=~�`U?=` -F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/ ���
b.-dt"-�� |�?=PB�+KWP,KW:Q~.`�?A`&8�e�4
9OKWSO8W9O`>-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/�cI�

b.-�� n38�PBN
:=_B`U?A8WPV-F-E-F-F-F-F-F-E-F-E-F-F-E-F-E-G-F-E-F-F-E-F-E-F-F-E-G-F-3/�c �

� �E����� ����¥L����� 
.��¦
� � #[�M¥]���(! ������£ ����� 
,��!	��' � 
.� �
) �w#�'(!�
����,�Z�,%
�����
������� � ®���³ 
.�,�
� �
��� ¥
�L!5���I#k�,%z��!"£ ��#�� � 
 �(

� !�#��V����¥X����!"������� ��% �¬#�� �V! ��"�¦#"Q� 
 ���



t �������������
	



� ��� � ��� ����� 	 ��
 �µ� �	�

132B4
9O4CKW9O4z8���N
8�_B9O`U4¨N
8�_BP[S;:=4]`;`¬ef4
8�eB:=4v�j�o8�_B:=<�:=?Q�I4�SO8FS;2,KWP"�
�.KWP5<�?=Sq�38W_B:A<TSgKW��4
Y�43YZKWP[~­e,KWRI4]`jS;874X��eB9O4
`;`qYw~w<"4]4
e�4]`�S¬R�9gKWSU?=SU_5<B4oS;8FKW:=:�S;254¶e�4]8WeB:A4¶�(2,KLiI4�N
8�YZ4
S;8TY�4]4XSz<"_B9;?QP5RlS;254
`;4E:AK�`US&SU2B9O4
4E~�4LKW9;`]-&±z4]4]<.:A4]`U`vS;8�`;K�~>SU2,KWS�Yw~>SU2,KWPB�[��_B:QP54]`U`
4 ��SO4
PB<B`vYw_BNO2k��_B9US;254X9�S;2,KWP�SU254]`U4E`�?=YTeB:A4¨�o8�9;<B`v8W��SU2,KWPB��`]-

�¨�o8�_B:=<a:Q?=��4wSO8�S;2,KWP"��J.4
9;RI4luvDB?QSO4
D�8�_B:���Yw~sK�<"i[?=`;8�9��(��8W9­KWN]N]4XeBS;?QP5R�YZ4�?=P
2"?A`&9O4
`;4LKM9ONO2�S;4LKWY��5KWP5<���8�9�S;2B4FRW9O4LKMSv<.?A`;NX_5`;`�?A8�PB`z�o4F25K�i�4E2,KW<�-¬6�8�9U��?QP5R��&?=SU2
~�8�_kJ.4X9ORI4¨25K�`3D�4]4
P^KF�38�PB<B4
9U��_B:=:�KWP5<>4
P"9;?ANO2"?=P5Rw4 ��ef4X9;?A4XP5N]4��B<"_54vSO8­~�8�_B9&R�9;4LKWS
�[P58��&:=4]<BRI4��W�&?=`;<B8�Y��MK�N
_"?=S�~7KMP5<E8W�"N
8�_B9O`U4��M��?QP5<"P54
`;`�KWP5<G2[_BYZ8W_B9L-0-Q-(S;25KWS(Y+KL~[Df4
�o`U258W_B:A<>2,KLiI4F`Ue�4
:QS&S;254GuzYZ4X9;?AN]KWP��¶KL~�-

� �o8�_B:A<+:Q?=��4zS;8wS;2,KWP"�+KW:Q:,S;254C8WS;254X9¶9O4]K�`;4]KW9ONO254X9O`�8���SU254¨pq4
9;`;8����G4XYZ8FSO4LKMY��
KFR�9O4]KWS¬eB:�K�N
4zS;8E�o8�9;�l?QP�D�4]N]KW_5`;4¨8���KW:Q:5S;254z�[P58��&:A4]<"RI4LKWD":A4v~�4
S34
iI4X9¶`U8­��9;?=4
P5<":Q~
e�4]8WeB:A4���Y�4
S¬KM:A8�P5R7SU254&�¶KL~I- ���38�_":A<l:=?=��4¶SO8G4X��S;4
P5<ZY­~wS;258W_5R�2[SO`qYZ8W9O4&`Ue�4]NX?�� �N]KW:=:Q~­S;8��C9O4]R�8�9;~���uzP[SO8�P54X:=:AK�����4
9;8�YZ4��"|(KW_"9O4
P[S��Bm^?Q2,KW?�����4
9O4XYw~�KWP5<��3´�4
S;?Q:5�&?=SU2
�&2B8�Y��o25K�<$K�NX:A8I`U4
9�N]8W:=:�KMDf8�9OKWS;?=8�P�-

���38W_B:A<�:Q?=�I4FSO8+SU2,KWPB�*m^?ANO2,KM:=?A`zp¬K��
?Q9OR�?AKWPBPB?=`���KWP5<sKW:Q:�SU254wY�4
YwD�4
9;`C8�� S;2B4
r�� � ±v4XS¶SO4]KWY�8��(SU254Gu¶S;254XP5`zyzPB?QiI4
9;`U?QS�~>8���hqN
8�P58�YT?AN
`&KWP5< �o_B`U?=PB4]`;`!�5��8�9¶S;2B4
?=9
�o4
:=N]8�Y�4��"KWP5<^m^?=NO254
:�J.NO258�:Q:f��8�9oeB9O8�i[?A<.?=P5R­Y�4vSU254C8�e"ef8�9US;_BP"?=S�~T8���S;2B4]`;4Ci[?=`U?=S;`]-
r¨_"9;?=PBR>KW:=:�Yw~�`�SgKL~�`7?=P"�C9O4]4
N]4��(~�8�_�KW:=�3KL~�`CY+K�<"4wYZ4­��4
4
:qKMS7258�Y�4���KWPB<sSU2B?A`
KM:A`;8GYZKWP,K�RI4
<TS;8ENX9O4]KWSO4¨KWP�?QP[SO4
PB`;4v9;4]`U4LKW9;NO2�K�N
SU?=i[?=S�~�-qJ�e�4]NX?�KW:,S;25KWPB��`¬S;8wKW:Q:BS;2B4
`�S;_5<"4
P[SO`­KWSGu�y¨h#�$��KWP5<a4]`�ef4
N
?AKW:=:Q~*m$KM9;?�K�KWPB<���9OKW�[:=?A`!���&258�Y �z�38W9;�I4
<��&?QS;2%�
KMP5<^�o4
P[Sv8�_BS&�&?QS;2�- �¬9O4LKM:=:=~T258�e�47i[?A`U?QS;?QP5Rw~I8�_k`;8�8�P�-

�j�o8�_B:=<+KW:=`;8G:=?=��4zS;8FSU2,KWPB�lSU254vY�4
YwD�4
9;`o8W��S;254z��u7J�� R�9O8�_"e%�.8W��S;254v|��z�&����8�9
SU254G`;NX?A4
P[SU?��5NFK�<"i[?=N]4G8�P�Y+KMP�~ZY+KWSUSO4X9O`��BKWP5<�?=P�e,KW9US;?ANX_B:�KM9'�o9U?AR�?QS;SO47J"KW��KW9]-
( ?QP,KW:Q:=~)�[� �o8�_B:A<>:Q?=�I4zSO8wSU2,KWPB�+m^?=9;4
?Q:=:A4v1�K�<W´�4]<"<"?=P54GKMP5<>uv:AKW?=P ° 4
SU?=S��B8���S;2B4

hq±¨J � n¶K�NO25KWP%�5��8�9&e�8�?=P[S;?QP5RwY�4C?=P�S;25479U?AR�2[S&<"?Q9O4
N
S;?=8�P%�5KM:=:fSU258I`U4F~�4LKW9;`¨K�R�8B-

�



� �������������
	



� � ��� ����� �

� �����	� � 	 � ��
����

r¨_"9;?=PBRvS;2B4¶:�K�`�S �Bi�4¶~I4LKM9O`��ISU254¶`�? �]438��5S;254¶6�8�9U:A<E6@?=<B436�4
D�2,KW`jR�9O8��&P���9;8�YµKMP
KM:=9O4]K�<"~CKWY+K��
?=PBR¶DB?=:Q:=?A8WP¨e,K�R�4]`���SO8�`U4
iI4X9gKW:[DB?Q:=:Q?A8�P5`�®¯K�N
N]8�9;<"?=PBR¶SO8&S;254q`�SgKWSU?A`USU?AN
`�8��
�78�8IR�:A4
� �����[8�9(S;254¬��P[SO4
9UP54
S�uv9;NO2B?=i�4���/����A³X-�13254q6V4XD­2,K�`�DB9;8�_5R�2[S�Kz<"4]4
e­NO2,KWP5R�4
S;8ESU254¨�3K�~T2[_BYZKWP5`¶KMeBeB9O4X254
PB<+?=PB��8�9UY+KMS;?A8WP�«�YZ8I`�S38W��S;254zS;2B?QP5RI`q~I8�_>�[P58��§KW9O4
8W_BSCS;2B4
9O4���KWP5<�Y�8I`US78W�¬�&25KWS7~I8�_s�3KWP[S7SO8+�[P58��µN]KWPaKW:=`;8+D�4­��8�_BP5<*SU254
9;4�-­u
YZKM´�8�9�DB9;4LKW�[S;2"9O8�_5RW2�S;2,KWS�:A4]<ESO8¨SU2B?A`�P54
� `U?QS;_,KMS;?A8WP­?A`�S;2543<B4
i�4
:A8WeBYZ4XP[S 8��5:�KM9ORI4
`UNLKW:=4¬6�4
D­`;4]KW9ONO2�4XP5R�?QP54]`
- mk8�9;4]8�iI4X9 �ISU2B?A`�?=YTY�4]<"?AKWSO4 KWN]N]4
`;`�S;8z:AKW9OR�4¬��_,KMP�SU?=SU?A4]`
8W� 8���SO4XP����������������+?=PB��8W9;YZKWS;?=8�P>2,K�`zN
9;4LKWS;4]<$P54X� P54]4
<B`CKWPB<$P54
�ªe"9O8�DB:=4
Y�` �5S;2B4
PB4]4]<k��8�9vY�8�9;4E`�_BeBe�8�9;SzSO8�<"?A`UN]8�iI4X9¨S;2B4E?=P"��8�9;YZKWS;?=8�P%�"SU254GP54]4
<�SO8+KMP,KW:=~��
4­KWPB<
e"9O8�N]4]`U`w?=S�� KWP5<	SU254+P54]4
< SO8�`�SO8�9;4+?=S�KMP5< ��_54
9U~V?=S]-*��P S;2B?=`E�o8�9;� � �o4+SgKW��4�K
NX:A8I`U4
9o:A8�8��lKWSo:�KW9;RI4�`U~�`US;4
Y�`¶S;2,KWSo8�DBSOKW?=P+KWP5<Ze"9O8�N]4]`U`¶<5KWSOKF��9;8�Y�S;254z6V4XD%�BKWPB<
8W9OR�KWP"? �]4C?QS¶?=P[S;8l�&25KWS�?A`&NLKM:=:A4
<^K�!"� #$!&%�'(�()*��+-,��X-

r7KWSOK$6	KM9O4
2B8�_5`U?QP5R �q?�-x4�- � S;254+eB9;8.N
4]`U`U?=PBR�8���:AKW9ORI4Z�[_5KWP[S;?=SU?A4
`�8��¨<BKWSgK��¬KWPB<
SU254^<B4
i�4
:A8WeBYZ4XP[S+8��7`�ef4
N
? �5N^Y�4
SU258�<B`TS;8V<B8�`;8 �o2,K�`lDf4
4
P�SU254kS;8�eB?AN�8��ve,K�`�S
�o8�9U�
�.`U_5NO2^KW`.��/�bIb�� -��¨_B9oRI4
PB4
9gKM:�eB9;8�DB:=4
Y 254X9O4v?=`o`�?=YT?=:AKW9 ��D"_BS3SU_B9;P54
<ZSO8��3KW9O<"`
<"8.NX_BYZ4XP[SO`FKWP5<*S;2B4w6V4XD�-l13254�?=PB��8W9;YZKWS;?=8�P$?=`¨P58>:A8�PBRI4
97`�?=SUS;?=PBR+?=P*9O4X:�KWSU?A8�P5KW:
<BKWSgKWD5K�`;4
`��3i�4
9;~ `�S;9;_BN
S;_"9O4]<�KWP5< 9;4LK�<.~ SO8�D�4>eB9O8�N]4
`;`U4]<�- ��PB��8�9UY+KMS;?A8WP P54]4
<B`
S;8+Df4�<.?A`;N
8�iI4
9;4]< ��9;4
S;9U?A4XiI4]< �(KWP,KW:Q~ �
4]< ��`�SO8�9;4]< ��4XPB9;?=NO254]<�KWP5<*N
8�P5`�SgKWP[S;:Q~$Y�8�P �?QSO8�9;4]<*��8�9GNO2,KMP5RI4]`
-���PsSU2B?A`7S;2B4]`U?=`����o4TeB9;8�e�8I`;4wS;8$KWP5KW:=~��]4w2B8���`U_5NO2V`U~�`US;4
Y�`
`�258�_B:=<>Df4G<B4
`U?ARWP54]< �BD5K�`;4
<k8�P^4 �.e�4
9U?A4XP5N]4
`z�&?QS;2�S��38l6�4
D^6	KW9;4
258W_5`U?QP5RTKWeBeB:Q? �N]KWS;?=8�P5`!�j{¨~[:A4XYZ4>KMP5< 13254]`�_5`]-a6V4>`�S;_5<.~VP58�iI4X:¶��4LKMS;_B9;4]`wS;25KWSlKW9;4+`Ue�4]NX?��5N+S;8
:AKW9OR�4­`;N]KW:A4���NO2,KWPBR�?=P5R�6V4XDa6VKW9;4
258�_B`;4]`
-­132B4w{¨~[:A4XYZ4­e"9O8W´�4
N
SGN]8WP5`U?=<B4
9;4]<�S;2B4
e"9O8�DB:=4
Y�8���9O4XS;9;?=4
i[?=PBRF{7m$|$?=PB��8W9;YZKWS;?=8�Pw��9O8WY S;254�6V4XD%��`USO8W9;?=PBR �[�[_B4
9;~[?QP5RwKWPB<
Y�8�PB?QSO8�9U?=P5R�?QSL-z13254w132B4]`U_B`CeB9O8W´�4
N
SCK�<B<"9;4]`;`U4]<*S;2B4E?A`U`U_54
`C8�� N
8�P5`�S;9;_BN
S;?QP5R>KWPB<
_B`U?=PBRkS;2B4
YZKWS;?=N�N]8�:Q:A4]NXS;?=8�P5`G8��&}v1�m$|�e,K�RI4
`]- �o8�S;2�S;254
`;4Z4 ��ef4X9;?=Y�4
P[S;`E:A4
<a_B`
S;8^KW9;SU?AN
_":�KWS;4­S;254��3KL~�6V4XD�6VKW9;4
258�_B`;4]`F`U2B8�_B:A<sD�4�<B4]`�?AR�P54
< �(�38�9U��S;25KWS7SO8�8��
e":�K�N
4C�&?=S;2"?=P�S;254EJ�e"?=P�eB9O8M´�4]N
S]-

13254F8�9U?AR�?QP,KW:�RI8�KW:f8���SU2547{¨~[:A4XYZ4Ce"9O8W´�4
N
S��¶KW`zS;8TNX9O4]KWSO4FKw:�KW9;RI4C`UNLKW:=4C{Gm$|
�



/�� ������� �����	��

� ����������� � ��� ���

�¶KW9;4
258W_5`;4���S;2,KWS¨�38�_":A<�N
8�P[SgKW?QPaKW:=:(S;2B4w{Gm$| <5KWSOK���9O8�YHS;2B4­6V4XD�-F13254­SOK�`U��`
SO8TK�NO2B?=4
iI4F9gKWPBRI4]<���9O8�Y�S;254GN
9OKL�&:=?=PBRT8W��S;2B4G6�4
D �,S;8TSU2547P,KWSU?=iI47{7m$|	`US;8�9gK�R�4
KWP5<*S;254�eB9;8.N
4]`U`U?=PBR^8W�oSU254we,K�RI4
`G<"?A`UN]8�iI4X9O4]<f-l6�4�e,KW9US;?ANX?=e,KMSO4]<�?QP*S;254�eB9;8W´�4]NXS
D�~l<"4
iI4X:A8�e"?=P5RGS;254�Y�8�PB?=S;8�9;?QP5RC`�~.`�SO4XY·��8W9¬{v~[:A4
Y�4�-�13254v9;8�:A4&8W�fS;2B4zY�8�PB?QSO8�9U?=P5R
YZ8�<"_B:=4G�3K�`zSO8Z<"4
SO4
N
SvS;254ENO2,KWP5RI4
`vSU2,KWSz�38�_":A<$SOKW�I4FeB:�K�N
4F?QPk6�4
D$e,K�RI4
`���KWP5<
KW:A4X9;S¬`U~�`US;4
Y�`&8�9¬_5`;4X9O`¶8��fS;254
`;4CNO2,KMP5RI4]`
-¬132547KW:=RI8�9;?QS;2BY�`qKWP5<TS;254¨`U~�`US;4
Y·�34X9O4
<B4
i�4
:A8Wef4
<�D�4LKW9U?=P5RF`;N]KW:�KWD"?=:=?QS�~E?QP�YT?=PB< �IS;254z`U~�`�SO4
Y©NLKMPZeB9;8.N
4]`;`o`;4XiI4
9OKW:�Y�?Q:=:=?=8�P
<B8.NX_BY�4
P[SO`GKZ<BK�~�-E��S¨?A`CNX_B9;9;4
P[S;:Q~$?=P$eB9O8�<"_5NXS;?A8WPsKWSC{v~�:=4
Y�4lJ�-xu­- ��K+N]8WY�e,KMP�~
S;2,KWS�`�SgKW9USO4
<k8�P^S;2B4G9;4]`U4LKW9;NO2$?=P�SU2547{¨~[:A4XYZ4 ° 9O8M´�4]N
S]-

132B4o132B4]`U_B`�`�~.`�SO4XY �¶KW`�<"4
iI4X:A8�e�4]<G?=PFK¶N
8.8Wef4X9gKWSU?A8�PCD�4
S��o4]4XP­SU254jpq4
9;`;8��)�74
Y�8
R�9O8�_"e$KMS��²±�����u¢KMP5<>S;254G<5KWSOKWD,K�`U4GR�9O8�_"e$KMS�u¶S;254XP5`¨y�PB?=i�4
9;`U?=S�~+8��jh N
8�P58�YT?AN
`
KWP5< �o_5`�?=P54
`;`]-l132B4TR�8�KW:j8W�¬SU254l`U~�`US;4
Y �3K�`7SO8>N
8�P5`USU9;_5NXSG�¶KW9;4
258W_5`;4
`E8��¬6�4
D
<5KWSgK ��4
PB9U?ANO2B?QP5RFKWP5<TN
:=_B`USO4X9;?QP5RFSU254�<B8�N
_BY�4
P[SO` ?QP�S;87S;254XY+KWSU?AN&`�_BD5`;4XSO`
-q6�4&e,KW9 �S;?ANX?=e,KMSO4]<^?=PkS;254wR�4
P54X9gKW:�<B4]`�?AR�P*8W� S;254w`�~�`USO4XY$-v6V4�KM:A`;8T�38W9;�I4
<*YZ8�9;4­`�ef4
N
?�� �NLKW:Q:=~�8�P>S;254G`U4
YZKWP[S;?AN74XPB2,KWPBN]4
Y�4
P[Sz8���<B8�N
_BY�4
P[SO`zKWPB<�SU254
?Q9&N
:Q_5`US;4
9U?=P5R �._5`U?QP5R
?=PB��8�9UY+KMS;?A8WP�4X��SU9gK�NXSO4]< ��9O8�Y :=?QPB��`��CKMP5< 8�P[SO8�:=8IR�?A4
`]-µu eB9;8�SO8WS�~�e�4s`U~�`US;4
Y ?=`
9;_BPBP"?=P5R �BKWP5<�?=P5<"?Qi[?A<"_,KM:fY�8.<"_":A4]`o2,KLiI4GDf4
4
P^e,K�NO�WK�RI4
<�K�`¶6�4
D$`;4
9Ui[?AN]4
`]-

132B4]`;4�S��o8E4 �.e�4
9U?A4XP5N]4
`¬:=4]<�SO8FK7Df4XS;SO4X9 _BP5<B4X9O`�SgKWP5<.?=P5RF8���S;254�`Ue�4]NX?��5N&P54
4]<B`!�
?=P SO4
9UYZ`T8��GKM9ONO2B?QSO4]NXS;_B9;4��&`�ef4
N
?��BNLKWSU?A8�P :�KWP5RW_,K�RI4��¶KWP5< SO8�8�:A`���8�9T6�4
D¤D5K�`;4
< �
S;254XYZ4^8�9;?=4
P[SO4
< �3KW9O4X258�_5`U4]`
- �o_B?Q:A<"?QP5Rs8�P�SU254
Y��3S;2B4�J�e"?=Pª®¯J.4
SZ8�� ° K�RI4]`�8��
��P�S;4
9;4]`USg³qeB9;8W´�4]NXSoe"9O8�e�8I`;4
`¶KGRI4
PB4
9gKM:���9OKWY�4
�o8�9;� �[D,K�`;4
<+8�PZKE<B4
N
:AKW9gKWSU?=i�4z`�ef4
N
? ��5NLKWSU?A8�PG:AKWP5R�_,KWRI4�S;25KWS�NLKWPFDf4 _5`U4]<FSO8z<B4]`�?AR�PEK&S;254XY+KWSU?ANj6�4
DF6	KM9O4
2B8�_5`;4W-j132B?=`
?A`GD,K�`;4
< 8�P	?QP�S;4
9OK�N
SU?A8�P5`G�&?=SU2	6�4
D J.4X9;i[?AN
4]`­e�4
9U��8�9;YT?=P5R�S;2B4�P54
N]4]`U`OKW9U~VSOK�`U��`
��8�9j8�D"SgKW?QPB?=P5R¨KWP5<�4XPB9;?=NO2B?=P5RCSU254¶N
8�P[SO4
P[S¬8��5SU254¶6	KM9O4
2B8�_5`;4W- 13254�K�<.Y�?QPB?A`�S;9gKMSO8�9
8��¬K>13254
YZKWSU?ANE6�4
Ds6VKW9O4X258�_5`U4�<B4]`�?AR�PB`¨Df8WS;2*S;2B4�N]8�P[SO4XP[SG`US;9U_5N
SU_B9O4��(KWP5<�SU254
?=P[SO4X9gK�NXS;?A8WP5`&�&?=S;2$`;4X9;i[?AN
4]`]-v13254lJ[eB?=P^eB9O8WSO8�S�~[e�4E2,K�`zDf4
4
P�?QY�e":A4
Y�4
P[S;4]<�_5`U?QP5R
S;254Gu¨NXS;?QiI47{Gm$|a:�KWP5RW_,K�RI47KMP5<k`�~�`USO4XY � c�� ���¯-

132B4�SU254]`�?A`j?=` <"?=i[?A<"4]<w?=P[S;8CS;2B9;4]4&e,KW9USO`]-j13254'�B9O`�S e,KW9;S���no2,KWeBS;4
9oc��I<.?A`;NX_5`;`U4]`
S;254�KM9ONO2B?QSO4]NXS;_B9;4�8��qS;254w{v~[:A4
Y�4�KWPB<s13254]`�_5`E`�~�`USO4XYZ`!��KWP5<�eB9;8�ef8�`;4]`CSU254TJ�eB?QP
KWeBeB9;8�K�NO2­��8W9�Y�8.<"4
:=?QP5RzKz6�4
Dw6VKW9;4
258�_B`;4�-�13254
P��o43<.?A`;NX_5`;`�?=PEYZ8�9;4q<B4
SOKW?=:[SO8��
?=YTef8�9USgKWP[SzYZ8�<"_B:=4]`C8W�o`�_5NO2�`U~�`US;4
Y�`GP5KWYZ4X:=~�?=P�no25KWeBSO4X9G\>S;254w{v~�:=4
Y�4lmk8�P �?=SO8W9;?=PBR+J�~�`�SO4
Y���KWPB<$?=Pano25KWeBSO4X9FbTSU254­S;2B4
YZKWS;?=NE4XPB2,KWP5N
4
Y�4
P[SFKWP5<$N
:=_B`USO4X9;?QP5R
?=Pk13254]`�_5`]-



� � ��� ����� �

� ��� ��� ��� ��� � � �a�

��P§S;2B?=`>S;254
`U?A`!�C�34�`USU_5<"~ S;254s��8�:Q:A8��&?=P5R	e"9O8�DB:=4
Y « )*����� %���� �
	���� � � %��
	
�(��� ,�� ' +���� % !"� # !&%�'(�()*��+-,���� ��� ����� +-,������������ ��'�� %�� � ����� ��+ �
	 ����� )*� ! � #]-
�¨_B9ZRI4
PB4
9gKM:CN]8WP�S;4X��S+?=`�S;2B4$6V4XD%�&S;2[_5`Z�o4$�&?Q:=:zR�?=i�4$`U8�YZ4^eB9O4
N
?=`U?A8WP5`Z8�P¤?=SO`
`�ef4
N
? �5N
?QS;?A4
`��GKWPB<§S;2B4�`�S;_5<"?=4]`k`U_B9U9O8�_BPB<"?=P5R 8�_B9k8�D"´�4
N
S]-�6V4a�&?=:=:CR�?=i�4�`U8�YZ4
e"9O4]NX?A`�?A8�P5`�8�P@�o8�9;� 9O4
R�KW9O<.?=P5Ra6V4XD@6	KW9;4
258W_5`U?QP5R ��KWP5<�9;4
:AKWSO4
<¤�38W9;� 8�P�S;2B4
Y�8�9;4w`Ue�4]NX?��5N�Y�8.<"_":A4]`CSU2,KWSGKM9O4TKW:A`U8+S;254wS;8�eB?=N�8��oSU2B?A`vS;254
`U?A`!��S;254�Y�8�PB?=S;8�9;?QP5R
8W� 4
i�4
P[SO`C?QP*K�6�4
D�6VKW9;4
258�_B`;4���KWP5<$SU254­`U4
YZKWP[S;?ANF4
P"9;?ANO2"YZ4XP�S7KWP5<$NX:=_5`�SO4X9;?=PBR
8W��SU254G<B8.NX_BY�4
P[SO`&?=S�N
8�P[SgKW?QP5`]-

���! "$#�% & ')(+*�, & -�,�% & %/.

02143�5 687:9<;=5 >?;/3@5 3BA=C�7D6FE GD143H;/IJGKI+A4IMLK3HNO68>QPFGR68C�ST><3VU
132B4E6�4
D�N
8�P5`�S;?=SU_BSO4
`vSU254F:AKW9OR�4]`US�D�8.<.~�8���?QPB��8�9;YZKWSU?A8�P^K�N
N]4
`;`U?QDB:A4GSO8�KWP[~�?=P5<.? �i[?=<"_,KW: SU2B9O8�_BR�258�_BS7SU254l2B?A`�SO8�9U~�8��o2�_"Y+KWP"?=S�~*KMP5<a��4]4Xe5`­R�9;8��&?=P5R^KWSEK>254LKW:QS;2[~
e5K�N]4 � /����¯- 132B4¨6V4XD+?=P�?=S;`;4
:Q�f?=`3N]4XP[S;9gKM:�S;8­`;8WYZ4z9O4]N
4
P[S¶�o8�9;�^«j��S;`3`�S;9;_BN
S;_"9O4¨��8�9
?QP5`USOKWP5N
4 � c �����.8�93?QSO`o<"?�KWY�4
S;4
9.� /]\���KW9;4¨`U8�YZ4v8��(S;254vY+KWP[~T��_54]`�S;?=8�P5`¶S;25KWS3?QSo2,KW`
9OKW?A`U4]<�-

uzP ?QY�e�8�9USgKWP[S�NO2,KW9gKWN
SO4X9;?=`US;?=N�8��7SU254�6V4XD ?A`�SU2,KWS+Y�8I`�S>8��7?=S�?A`Z_"P5`USU9;_5N �SU_B9O4
< �B8�9zKMS¶:A4]K�`US¶i�4
9U~+:A8�8I`;4X:=~T`USU9;_5NXS;_B9;4]< �,KMP5<��[_"?=SO4C2B4
SO4X9O8IR�4
P54
8�_5`]-qu YZKM´�8�9
4XiI8�:Q_BS;?=8�P^?A`z8.N
N
_B9U9;?=PBR�S;25KWSv�&?Q:=:(<"9OKWYZKWS;?=NLKW:Q:=~�`U?=YTeB:Q?=��~ZSU254GSgK�`��k8W� <B4
i�4
:=8�eB?=PBR
KMeBeB:=?=NLKWSU?A8�PB`(�&?QS;2wSU2B?A`�<5KWSOK"-j132B4¶N]8�YT?=PBR¨8��B{7m$| � \ �"/�b ���./�b./���/�� ����2,K�`�eB9O8�i�4
P
S;8�Df47:A4
`;`&S;25KWPkKl9;4
iI8W:=_BSU?A8�P>SU2,KWP^�&2,KWS&�3K�`v4 ��ef4
N
SO4
< �5DB_BS�P58�PB4
S;2B4
:A4
`;`!��`U4
YT? �`�S;9U_5N
SU_B9O4
<><5KWSgKG2,K�`qY+KW<B4z?QSO`q�¶KL~T8�P[SO8FS;254zi[?A`U?QDB:A4&6�4
D���/���b����.KWP5<�S;254X9O4CKM9O4vK
RW9O8��&?=P5RwP[_BY­Df4X9v8W�jKWe"eB:=?=NLKWSU?A8�P5`¬_5`U?QP5R�{Gm$|�KWP5<>{GJ.|���8�9¶eB_"DB:=?=`U2B?QP5R�<5KWSOKl8WP
SU254v6�4
D�-j6@2,KWS¬�¶K�`o8�P5N
4¨8�PB:Q~lKF2[_5R�4¨N]8W:=:A4
N
SU?A8�PT8���<"8.NX_BYZ4XP[SO`o?=` S;_B9UPB?=P5RF?=P[SO8
K�Y+KW`;`U?QiI4¬<5KWSOKWD,K�`U4�- |�4
S�_5`�`US;9;4]`U` KWS(S;2B?=`�e�8�?QP�S��MSU2,KWSjKW:=SU258�_5R�2FS;2B4
9O4¬?A`(8�P5R�8�?=P5R

/�/



/ � ����� ��������� 
 	�� � ��� ��� �����
��� �

9O4]`U4LKW9;NO2$9;4]R�KW9;<"?=PBRl�&25KWS�?A`�NLKW:Q:A4
<�SU254 )���	 	���� !"� # ��/ �Ib ���Be,KWRI47_BPB9O4]K�NO2,KWD":A4GD�~
2�~[e�4
9U:=?=P"�.`!��8�9 e,K�R�4]` 2B?A<"<B4
PlD�4
2B?QP5<�6V4XD���8�9UYZ`�S;2,KWS PB4]4]<leB9U?A8�9j9;4]R�?=`USU9gKWSU?A8�Pw?QP
8�9O<B4X9qSO8Ee"9O8�i[?A<B4�`U?=R�PB? �5NLKWP[Sq?=P"��8�9;YZKWS;?=8�P%�M�34z9O4]`�S;9U?AN
S¬8�_"9o9;4
eB9;4]`;4XP[SgKWSU?A8�PZ8��fSU254
6V4XD^S;8�e,K�RI4
`¶S;2,KWS&25K�i�4FKWS&:A4]K�`US�8�PB4C?=P5N
8�Y�?QP5R­8W9�8�_BSOR�8�?=P5Rw:Q?=PB� �"K�`&<B4]`UN
9U?=D�4]<
?=P � c ��� �[KWP5<�S;2B9;8�_5R�2B8�_BSjSU2B?A`jSU254]`�?A`j�&254XP��o4&9O4
��4X9qSO8Ce,K�R�4]`q8�P�S;2B4�6�8�9U:A<w6@?A<"4
6V4XD%�"�o4CYZ4]KWP+e,K�R�4]`¶S;25KWS�KW9;47K�N]N
4]`U`U?=D":A4C8�P>SU254C6�8�9;:=<Z6@?A<B4v6V4XD>D�~+Kw`USOKWS;?=N
y��z|q-

��PB<B4]4
< ��SU254�6V4XD�25K�`CDf4
N]8�Y�4TK+P54
�¢SO8�eB?=Nw8��¬S;254Tr7KWSOKWD,K�`U4w�38W9;:A<f- ( 8�9FK
:A8�P5RlS;?QYZ4FKW:Q9O4]K�<"~)�,9O4
`;4]KW9ONO254X9O`C2,KLi�4­Df4
4
P�:=8.8W��?QP5RTKWS¨D�4
SUSO4X9¨�3K�~�`C8W� ��_54
9U~�?QP5R
S;254�6V4XD � �I���¬� � �&KWP5< � t����ve"9O8�e�8I`;4kKWP ?=P[SO4X9O4]`�S;?QP5RV`�_B9;i�4
~ 8��C�&2,KWS�<5KWSOKWD,K�`U4
SO4]NO2"PB?A��_54
`3NLKMP�DB9U?=P5R7S;8FSU254z6�4
D�- 13254]`U4vS;4]NO2BPB?=��_54]`oNLKWPTDf4z<"?Qi�?=<B4]<�?QP�S;8FSU2B9O4
4
ef8�?QP[SO`�K�N
N]8�9;<"?=P5R�S;8 ( :A8�9;4]`;NX_���� ��%����=«

� mk8�<B4
:Q?=P5R^KWP5<���_54
9U~�?QP5R$SU254T6�4
D ��_5`U?QP5Rk��8W9F?QP5`USOKWP5N
4+KWP J �7|¤:=?=��4�:�KWP �R�_,K�R�4"� �./��q`U_5NO2VK�`7S;2B4l6�4
D,J �7| eB9O8M´�4]N
S]-l13254�P58�iI4X:=S�~*?A`vS;254�?=PBN
:=_B`U?A8WP
8��qSO8�e�8�:=8IR�~�D,K�`U4]<s��_54
9U?A4]`7SU2,KWSCSOKW�I4w?QP�S;8�K�N]N
8�_BP[SGS;254w:Q?=PB�^`�S;9;_BN
S;_"9O4l8��
S;25476�4
D�-

� 6V4XD@`U?QSO4^N]8�PB`US;9U_5N
SU?A8�P@KWP5<¤9;4]`USU9;_5NXS;_B9U?=P5R"-§uzP�?=P[SO4X9O4
`US;?QP5R	KMeBeB:=?=NLKWSU?A8�P
�38W_B:A<>D�4G��8W9&?=P5`�SgKWP5N
47S;254G6V4XD�m$| ��/�bW\ ��KWeBeB:Q?ANLKMS;?A8WP%���&2"?ANO2^254
:Qe5`&_5`;4X9O`
N]8�PB`US;9U_5N
S�SU254
?Q9&6V4XD$`�?=SO47_5`�?=P5R�S�~[eB?=NLKW:(<5KMSgKWD,KW`;47YZ8�<B4X:=?=PBR­SO4
NO2BPB?A��_54
`]-

� ��PB��8�9UY+KWSU?A8�P^4 �.SU9gK�NXS;?=8�P�KMP5<$?=P[S;4]R�9OKWS;?=8�P%�"�&2B?=NO2�?A`�S;2B4FSU254
Y�4FSU2B?A`�S;2B4]`U?=``;4XSO`&?=S;`;4
:Q��?QP�-

�����	��� 
 3 I+7��
1/><P�
$GD143@5 687:9<;=5 >?;/3@5 3BA
 �#[!B�M�M' �C��
�����#�¥ ��So?=`¬?QY�e�8I`U`U?=D":A4¶SO8GeB?=N
S;_"9O4�SO8�<5KL~TSU254�6V4XD+�&?=SU258�_BS3J.4]KW9ONO2
4
P5R�?QP54]` � ��� � �¨SU2,KWS>2,KLiI4sD�4]4
P�KW9;8�_BP5< `U?QP5N]4*S;2B4 /L�I�I���x`�� ��� �¯-�132B4
~@eB9;8�i[?=<B4
KWP*?=P[S;_"?=S;?QiI4w`U8�:=_"S;?A8WP�SO8+9;4
S;9U?A4XiI4w?=P"��8�9;YZKWS;?=8�P$��9;8�YHS;254w6�4
D%�(KMP5<*S;254���_,KW:Q?=S�~
8��7S;254X?=9�9O4]`�_B:=S;`+2,K�`+RW9O4LKMS;:=~ ?QY�eB9;8�iI4]<@`�?=P5N
4$S;2B4$?=P[S;9;8.<._5N
SU?A8�P¤8�� �G8�8IR�:=4�� cI� �
����� �jKWPB<	KW:=RI8�9;?QS;2BY�`C`�_5NO2 K�` ° K�RI4 �vKMPB� � /I/L� �¯-+13254�YZKM´�8�9GDB9;4LKW�[S;2"9O8�_5RW2	S;2,KMS
�¶K�`kK�NO2B?=4
i�4]<§D[~ �78.8�R�:A4$�3K�`�SO8 eB9O8�i[?A<"4�KMP K�N
N
_B9OKWSO4sY�4LKWP5`�8��FY�4LK�`�_B9;?QP5R
S;254>9O4X:�KWSU?=i�4�?QY�e�8�9USgKWP5N
4>8��7K*e,K�R�4^8WP SU254^6�4
D �&KWP5< D[~ K�`;`�_BY�?QP5RsS;2,KWSlSU254
?=YTef8�9USgKWPBN]4C8���Kwe,K�RI47?=`¶eB9O8�e�8�9US;?A8WP,KW:fS;8�?=S��x`�KWD5`U8�:=_"SO479O4X:A4
iWKWPBN]4�-

132B4 ° K�R�4 �zKWPB��YZ8�<B4X:�?=`zD,KW`;4]<*8WP$�o4
?ARW2�S¨P58�9;YZKW:Q? �LKMS;?A8WP^KWP5<$Y�8.<"4
:A`&�o4
D
`U_B9 �BP5RsD,K�`;4
<¤8�P K*9gKWPB<B8�Y �3KW:=�VYZ8�<B4
:¯-	uv:QS;258W_5R�2 S;254>Y�8.<"4
:¶YZKL~	P58�S�D�4
iI4
9U~ �BS;SU?=P5R*S;8sSU254>�¶KL~ 9;4LKW:¶_B`;4
9;`TD"9O8���`;4�S;254�6�4
D%�q?=Sl<B8�4]`�eB9;8�iI4kK�N]NX_B9gKWS;4
�&?=S;2 9;4]R�KW9;<B`+SO8 _5`U4
9k`OKWSU?A`���K�N
SU?A8�P ��/I/�� �¯- ��P§8�9O<"4
9>SO8 N
8�Y�e"_BSO4s4LKWNO2§e,KWRI4��x`
?=YTef8�9USgKWPBN]4��LSU254 ° K�R�4 �zKWPB�GKW:=RI8�9U?=S;2"Y§_5`U4]`(S;254¬K�<M´UK�N]4XP5N
~CYZKWSU9;?Q�¨8���S;254 e,KWRI4]`��X-
mk8�9O479;4]N]4XP[SCKW:=RI8�9U?=S;2"YZ`!�.`�_5NO2*K�` � t��,� ��<B8TPB8�S&P54]4
<$`�_5NO2$?QPB��8�9;YZKWSU?A8�P�-

������� �����  "!$#&%('*)$+-,/.102,43�+6573�8:9;,�'*<2#>=@?�,A%B8$9	9	+C'B<B#D3FE�GHEI9;,/'B<B#J=LKM)$+6<2+NEI#&%�'B)$+-5�O79QPR+C<



� 
 ��
 ������� ��������� � ����� ��� /Lc

uzP58�S;2B4
9wY�4LK�`�_B9O4Z8��&e,K�RI4T?=YTef8W9;SgKMP5N]4l?A`­}v�²1�J�� ��?=PV�&2"?ANO2 ?=YTe�8�9;SOKWP5N]4l?A`
KZ��_"P5N
SU?A8�Ps8��qYw_"S;_,KW:�9O4
?QPB��8�9;N]4
Y�4
P[SCD�4
S��o4]4XP }�_BD�KWP5<*uv_"S;258�9U?=S�~ke,K�RI4
` � �Ic��¯-
� bIb��,SU9;~lSO8EN]8�YwD"?=P54�Df8WS;2>KMeBeB9O8IK�NO254]`o?=P[SO8­KF_BPB? �54]<���9gKWY�4
�o8�9;��-j��PZS;2B?=`¬SU254]`�?A`��
�o4��&?=:Q: 4X��SO4XP5<sS;254lN]8WP5N]4XeBSO`F8��3}z_BDVKWP5<auv_BSU258�9U?=S;?=4]`¨S;8 ,���� %��:� � �w}z_BDB`­KWPB<
uz_BS;2B8�9;?QS;?A4
`]-

�
�(%��,� ��!"�������
	+#����M��# 
B! �� 3#��M'������f��#�¥7��� ��'�#T¡�#[£ ��PB��8�9UY+KMS;?A8WP��z4XS;9;?=4
iWKW:
®�� �¨³�?A`�K¨�34X:=:.4]`USOKWDB:Q?A`U2B4]<�<B8�YZKW?QP ��/�c"/ �.S;2,KMS�P58�� 2,K�` K¨PB4
���54
:=<w8���KWe"eB:=?=NLKWSU?A8�P
«j6�4
DkD,K�`U4]<^� �F- � ��c ��?=`;8�:AKWSO4v��8�_B9�<"?�
f4X9O4
P[SzKWe"eB9O8�KWNO254]`z8���S;2B?=`¶eB9O8�D":A4
Y�?=P>S;2B4
6�4
DkN]8WP�S;4X��SL«

� 2�_"Y+KWP^8�9�YZKWP[_,KW:�?QP5<B4 �.?QP5R
� KW_BSO8WY+KWSU?AN¨?QP5<B4 �.?QP5R �"_B`U?=PBRTNX:�K�`U`U?=NLKW:�� � SO4]NO2"PB?A��_54
`
� ?=P[SO4X:=:=?=RI4
P[Sq8�9¶K�RI4XP�SoD,K�`U4]<+?=PB<B4X��?=PBR �.`�_5NO2^K�`¬_5`U?QP5Rlno9gKL�&:=4
9O`3KWP5< ��8�D�8�SO`
� YZ4XSgK � <5KWSgK � �zr (�� KWP5<kKWPBP58�SOKWS;?=8�P � D,K�`;4
<+?=P5<"4X��?=P5R"-

� �I� ��eB9;8�ef8�`;4�KZ`�_B9;i�4
~*8W�jS;254
`;4lKWe"eB9O8�KWNO254]`!�(KW:A8�PBR��&?=SU2�_5`U4
9C?QP�S;4
9U��K�N]4EN]8�P5`�?A< �4X9gKWSU?A8�PB`��"DB_"SzSU254]`U4­KM9O4C��KW9&D�4
~�8�P5<kSU254G`;N
8�ef4F8���S;2B?=`¶S;254
`U?=`]-

�E��!�� ��#[�M¥ n34
P[S;9OKW:jSO8�S;254­SOK�`U�k8��q9O4XS;9U?A4
i[?QP5R�?QPB��8�9;YZKWSU?A8�P^��9O8�Y SU254w6V4XDaKW9O4
SU254$no9gKL�&:A4X9O`]- 132B4
~ `USOKW9;S;4]<¤8W�GK�`T`U?=YTeB:Q~VeB9;8IR�9gKMYZ`�S;25KWSlS;9;?=4]< SO8a`;NLKMP¤S;2B4
6�4
D KWPB< �BP5< KW:=:¬S;2B4Ze,K�RI4
`wS;2,KMSw�34X9O4+S;8�Df4+<.?A`;N
8�iI4
9;4]<�- �o_BSw9OKWeB?=<":=~����&?=SU2
SU2547R�9;8��&SU2^8���SU254C6�4
D%�BSU254CSgK�`��+8���S;2B4Fno9gKL�&:A4X9O`&Df4
NLKWY�4¨Y�8�9O4¨<"?�
�4
9;4
P[S �,KWPB<
YZKL~[Df4�Y�8�9O4�<"?��TN
_B:QSl«GSU254
~$�34X9O4lP58^:=8�P5RI4X9GNLKWe5KWDB:A4�8W� �BP5<.?=P5R^KWP5<s��4
S;NO2B?=PBR
� KW:=:&SU254�e,K�RI4
`T��9;8�Y S;254�6�4
D%�3D"_BS�SU254
~ 2,KW< SO8�K�<B8WeBS+Ks`USU9gKWS;4]R�~ ?QP¤8�9;<B4
9
S;8+9O4XS;9;?=4
i�4lSU254&#��(,��ve5K�RI4]`C��9;8�Y�SU254w6�4
D�-Eu¨`C�o4l25K�i�4l`;4]4XPV4]KW9;:Q?A4X9 �fD[~$_B`U?=PBR
9OKWPB�[?=PBR­KW:=RI8�9U?=S;2"YZ`!��e,K�RI4
`oN]KWPTDf4zR�?=i�4
P+KWP+KMD5`;8�:Q_BSO4�?=YTe�8�9;SOKWP5N]4¶9OKWPB�[?=PBRB-
� \I\��
`�S;_5<.~@S;254*9O8�8�S;`^8W� ��?QP[SO4
:Q:=?=RI4
P[S �VN
9gKL�&:Q?=P5RB- 6@2B?=NO2§e5K�RI4]`a®�?=YTef8�9USgKWP[S>8WP54]`O³
`�258�_B:=<�Df4Ei�?=`U?QSO4]< �"9O`US���13254
~keB9O8�e�8I`U4lKZN]4X9;SgKM?=P*P[_BYwD�4
978W�¬S;8.8W:A`���`U_BNO2	K�`CK
Y�4
SU9;?=N¨?=P�8�9;<B4
9&S;8l4
iWKW:=_5KWSO4¨SU254
?Q9&eB9O8Wef8I`;KW:A`!�BKWPB<�25K�i�47?=YTeB:A4XYZ4XP�S;4]<�K�N
9OKL�&:A4
9
D5K�`;4
<$8�P�S;2B4]`;4G?A<"4LK�`
-

6�4�KW:=`;8�Y�4
P[SU?A8�Pk254
9;4­8�9US;258IR�8�P,KW:�?=YTeB9O8�i�4
Y�4
P[SO`zSO8>no9OKL�&:A4
9;`���`�_5NO2aK�`z?=P �NX9O4XYZ4XP�SOKW:7NX9gKL�&:=?QP5R � \ ���C8�9+e,KW9OKW:=:=4
:zN
9OKL�&:=?=PBR � \�c �¯-��38�SU2@S;254
`;4aK�`�ef4
N
SO`+�o4
9;4
N
4
P[S;9OKW:�SO8lS;2B4G{v~!�z8 ��/���\����&2"?ANO2$�3K�`&_5`U4]<k?QP�S;2547{¨~[:=4
Y�47`U~�`US;4
Yk-
����� #&57.$+�=$+6.����7,� 4+C% � 5 '*)$+"! +6P 3 � 5 '*,�#&5$#D5# '*)$+"$ ,�%&O$+�� ���  �'&;# � � ,� /+)(*� � #&5 'B%:' � �7,� 4+,+,/57..-;# � 'B)7#D%-#&%-5 � '-'B)$+L3C,/%B+0/132A84� +6<2'B+�=$'65 57.7O73"+C.87 � �$#&3:9 +;%D+C3"'2# � 5<3=H+C% � O7<*3�+�> +C%*3"<B#?�$'B# � 5A@�<B,49	+"K � <CB �D&FEHG6!I � +C'B3 )$#&54 ,)�7,0 /+:9	+C,/5 %-. � KM54% � ,/.7#D54 	'B)7+��7,� 4+ 3 � 5 '2+65 'B%



/L\ ����� ��������� 
 	�� � ��� ��� �����
��� �

�¨P�8���SU254C:�KMSO4]`�S¶4XiI8�:Q_BS;?=8�P5`38W�jno9OKL�&:A4
9;`3?A` � �!��+ ,�� 	 ��' %�� ������� � c�t�� -q132547RI8�KW:
?A`3P58l:A8WP5RI4
93SO8���4
S;NO2�KW:Q:f�[?=PB<B`&8���e,K�RI4
`��BDB_BS&S;8�9O4]`�S;9U?AN
S&SU2547e,K�RI4
`&9O4
SU9;?=4
iI4
<^S;8
KwN]4
9USgKW?QP+S�~[ef4��BYZ8�`US&8���S;4
P>e,KWRI4]`¶8WP$KER�?=i�4
P�SO8�e"?AN��.8�9¶e,KWRI4]`3SU2,KWS¶25K�i�4G`U?=YT?=:AKW9
`US;9U_5N
SU_B9O4W-G13254wRI8IKW:�8W�qN]8�_B9;`;4­?=`vS;8ZDf4FYZ8W9O4­40�TN
?A4XP[SCS;2,KMPsR�KWS;2B4
9;?QP5R+KT:A8�Sv8��
<B8.NX_BY�4
P[SO`!�[?QP5<B4 �.?QP5R7S;254XYµS;2B4
P��[_B4
9;~[?QP5R7S;254XY$- 132B4�{v~[:A4
Y�4&`U~�`�SO4
Y·<B4XSgKW?Q:A4
<
?=PTS;2B?=`qSU254]`�?A`¬<B8�4]`oPB8�Sq_5`;4z��8.NX_5`;4
<+N
9OK��&:Q?=P5R��IDB_BS¬S;254v13254]`�_5`¶`�~.`�SO4XY��.`;4
:=4]NXS;?=i�4
?=P*S;2B4le5K�RI4]`C9;4
SU9;?A4XiI4
< ��N]KWPsDf4l`U4]4
PVK�`G`;8WYZ4�`U8�9;SG8��¬��8�N
_5`U4]<aN
9gKL�&:=4
9L-­��PV8�_"9
:�KWS;4]`US&e"9O8W´�4
N
S � ��� 	���� � b�� � �B��8.NX_5`;4
<kNX9gKL�&:=?QP5R�?A`¶SOKW�I4XPk��_B:Q:=~T?=P[SO8TK�N
N]8�_"P�S ��/��"/ � -

�����	� � 02143 
 3 E$I+PFG:>��@5 3BA
� #���!��g�(!"��! mk4
SOK � <5KMSgK��(��9O8�Y SU254 �C9O4
4
�seB9;4!�"� � ��� %���Y�4LKWP"?=P5R�%�� �������4� � ������ )*��' � � � � )��q?A`lKW<B<"?=SU?A8�P5KW:¶<5KMSgK��&2B?ANO2 R�?QiI4]`l4 �.SU9gK*?=PB��8W9;YZKWS;?=8�P	8�P S;2B4^<"8.N �_BYZ4XP[S$D�4
?=PBR eB9;8.N
4]`;`U4]<�- �¨P54VNLKWPª4XP5N]8W_BP[SO4
9*Y�4
SOK � <BKWSgK 8�P SU254V�o4
D%�FS;2B?=`
?=PB��8�9UY+KMS;?A8WPV?A`w?QP[i�?=`U?QDB:A4TSO8*S;254>_5`U4
9lDB9;8���`�?=P5R*SU254�<B8.NX_BY�4
P[S �oKWP5< �o8�_B:A< D�4
?=PB��8�9UY+KMS;?A8WP	`U_BNO2�K�`wSU254>:�K�`�S�<5KWS;4>8��¨K�N]N
4]`;`T8���S;2B4�e5K�RI4�� SU254>��8�9;YZKWSw8W�vSU254
<B8.NX_BY�4
P[S �[4
S;N�-¬J.8WYZ4&?=P"?=S;?AKW:B40
f8W9;SO`¬`U_BNO2�K�` � /L�I���[�I� ��KM?=Y�KWSoKWSUSgK�NO2"?=P5REKF`U4
So8��
SgK�RI`!�f`�_5NO2�K�` %�+ � )*��' � � � � � � � � ��� �w�&?QS;2�SU254wN
8�9;9;4]`Ue�8�P5<.?=P5R+?QPB��8�9;YZKWSU?A8�P�SO8>4]K�NO2�34XDZ<B8�N
_"YZ4XP�S]- ±¨KMS;_B9OKW:=:Q~)�WSU254]`U4&SgK�RI`jPB4]4]<lSO8CD�4&N]8WP5`USU9;_5NXSO4]<lD[~wS;2B4�KW_BS;2B8�9q8��
S;254C6�4
D^<B8�N
_BY�4
P[S]-o}z8��34XiI4
9��5S;254
`;4F`USgKMP5<5KW9;<B`&<B8�P58�S�`U4]4
Y�SO8�2,KLiI47~I4XS�Df4
4
P
K�<B8�eBS;4]<$D[~�S;2B4­RI4XP54
9OKW:�e"_BDB:=?=N�- ( 8�9¨KTY�8�9O4GeB9;4]N
?=`;4E`U_B9UiI4
~$8�P$Y�4
SOK � <BKWSgK��B�o49O4
��4X93S;8&� ��c � - 13254¨YZKW?=PTeB9;8�DB:A4XY·8���S;2B4]`;4vYZ4XSgK � SgK�RI` ?=`oS;25KWSoSU254v?QPB��8�9UY+KWSU?A8�Pl?=``Ue�4]N
? �5NGSO8T4LK�NO2$<B8.NX_BY�4
P[Sz8�PkSU254G6V4XD�-¶132[_5`zS;254GY+KMP,K�RI4XYZ4XP�S�8W�jN]8W:=:A4
N
SU?A8�P5`
8��z<B8.NX_BY�4
P[SO`w?=`­P58�S�4]K�`U~�-V132B4
9O4^KW9;4ZYZKWP[~VeB9;8�DB:A4XYZ`F?=P[iI8W:=i[?=P5RkS;254+_Be�<5KWS;4
KWP5<+Y�4
9ORW?=P5RE8���S;254vYZ4XSgK � <5KWSgK �"KWPB<+?=SO`3KWeBeB:Q?AN]KWS;?=8�P�S;8�N]8�:Q:A4
N
S;?=8�P5`
-���P�8�9;<B4
9¶S;8`;8�:QiI4¨SU254]`U4Ge"9O8�DB:=4
Y�`��[S;254�� �(,���+�' �(�	� �(,!��' � � � � ����
 ' %�� ��� ��'���
�����
�� ��/L\�t ���3K�`
?=P[S;9;8.<"_BN]4]< �,KW:A8�PBRw�&?=S;2�Y�4LKWPB`z8W����_54X9;~[?=P5RT`U_BNO2�<B8�N
_BY�4
P[S;` � �It � -

m^4
SgK	?QPB��8�9;YZKWSU?A8�P NLKWP§KW:=`;8VD�4�?=YTe�8�9;SOKWP[SZ?=P¤S;254�eB9;8I`Ue�4]NXS�8��FN
9OK��&:=4
9;`*«
� ��� ��eB9;8�e�8I`;4­�o4
Ds`U4
9UiI4
9;`G4X��ef8W9;S7`�ef4
N
?��BN­YZ4XSgK � <5KWSOKZKW9;NO2B?=i�4]`7<B4
`;N
9U?=DB?QP5RZSU254
?Q9N]8�P[SO4XP[SL-¬132547KW_"S;258�9;`¶N
:AKW?=Y SU2,KWSoS;2B?=`o�&?=:Q:�`U?ARWPB?��5N]KWP[S;:Q~�9O4]<._5N]4CSU254vD,KMP5<"�&?A<.S;2
�&254
PsNX9gKL�&:=?QP5R�6�4
Ds`�?=SO4
`]- � �It ��?A`¨KW:A`U8>KZ`�S;9O8WP5R>K�<"i�8.N]KWSO4E��8�9¨SU254E_5`U4�8�� �zr (
?=P^8�9O<"4
9&SO8l4XPB2,KWP5N
4FSU254G��_,KW:=?QS�~+8���`;4]KW9ONO2k9O4
`U_B:QSO`�8�P^S;25476�4
D�-

 �#��V!5����� ��¥ ��P�8�9O<"4
9�SO8 8 
�4
9�D�4
S;S;4
9�eB9;8.N
4]`;`�?=P5R 8��F?=PB��8W9;YZKWS;?=8�P%�zK	_BPB?��B4]<
9O4
e"9O4]`U4
P[SgKMS;?A8WP>��8�93�o4
D�9O4
`;8�_"9ON]4
`F® <5KWSOKwKWP5<>`U4
9Ui�?=N]4
`g³o?A`oDf4
N]8�YT?=P5R­K­P54]N
4]`U`U?=S�~�-
13254^_B`;4�8��C8WP�S;8�:A8�R�?A4
`­SO8seB9O8�i[?A<"4�SU254>YZ4]KWP5`�SO8sYZK�NO2B?=PB4]`l8��z_BP5<B4X9O`USOKWP5<"?QP5R
S;254l<5KWSOK�SU254
~aKM9O4�Y+KMPB?=eB_":�KWSU?=P5RZ?=`C?=P5NX9O4]K�`U?QP5RB-l��P	8�_"97�38�9U�*�34�8�PB:Q~$_5`U4TSU254
`U?=YTeB:=4]`US�8��,8�P[S;8�:A8IRW?A4]` � t�\ � ��KvSOKM�.8�P58�Yw~F?=PE��K�N
S���K�`�ef4X9jS;254o��8�:=:=8��&?QP5R�<B4!�"PB?=SU?A8�P�«
!^#�������������� �#"�
 "�
�� ����)�� , � )*�(,�� , �8� � � %���� ���:� ��� � � � % � ' �(� �(���:� %����*����� �(��� �(� � ��,
�����-� 	 #���� � �(��� � % �() ��� )*��' # � % � , � % ' ��� %�� � ���
�



� 
D� 
 � ��� � � � ��� � � 	 � ��� /�b

6@?QS;2>SU254C4
Y�4
9;RI4
PBN]4G8���S;2"?A`�J.4XY+KMP�SU?AN¨6�4
D���/L\�� ���"SU2547`USU_5<"~Z8���8�P[SO8�:=8IR�?A4
`¶KWPB<
SU254
?Q9�_5`;4
`�2,K�`�?=P5NX9O4]K�`;4
< �W`�?=P5N
4jS;254X~7eB9O8�i[?A<"4qK�`�2,KW9;4]<EKWP5<GN]8�YTY�8�P7_BP5<B4X9O`�SgKWP5< �?QP5RZ8W�qK�<B8WY+KW?QPkSU2,KWSvNLKWP$Df4FN]8�YTYw_BP"?ANLKMSO4]<^Df4XS��34
4
Pse�4]8�eB:=4­KMP5<�KWe"eB:=?=NLKWSU?A8�P
`�~�`USO4XYZ`

13254X9O4GKW9;4¨YZKWP[~Z`�_BD�eB9O8�D":A4
Y�`o�&?QS;2B?QPZSU254FJ.4
YZKWP[S;?=Nv6�4
D%�"8�P54C8���SU254¨Y�8I`US
?QY�e�8�9USgKWP[SE8�P54Z?=`ES;2B4+Y+KWe"eB?=P5R^Df4XS��34
4
P 8�P[SO8�:=8IR�?=4]` � b�t����jSU254+N]8WP5`USU9;_5NXS;?A8WP 8��
8WP�S;8�:A8�R�?A4
` � t�c �¯-

����� & %/. & � (M%/#�'���� -��
	
132B4
9O4k2,K�`>KW:Q9O4]K�<"~ D�4]4
P Ks:A8�S�8��7�o8�9;� 8�P¤S;254$S;8�eB?=N]`T8��G<5KWSOKa�3KW9O4X258�_5`�?=P5R �
Y�4]<.?�KWSU?A8�P�KMP5<^?QP[SO4]RW9gKWSU?A8�P�8���<5KWSOK"� /�b�b��¯-

6�479O4
��4X9�SO8 � c�����/L\ ���,c�� ����8�9zK�`�ef4
N
?��BNF`�_B9;i�4
~^8�P �7|�u ° �,r7KMSgKw6	KM9O4
2B8�_5` �?QP5RaKWP5<¤m$KWS;4
9;?AKW:=?��]4
<	i�?=4
��`!�&KWP5< KsP[_BY­Df4X9�8W�¨Y�4
S;2B8.<B8W:A8IR�?=4]`�KMP5< S;8.8W:A`­��8�9
N
8�P5`�S;9;_BN
S;?QP5R>N
:AK�`;`�?AN]KW:j<5KMSgKZ�3KW9O4X258�_5`U4]`]-w1�8>8�_"9C�[P58��&:A4]<"RI4���P58>Y�4
SU258.<"8�:A8IRW~
4 ��?A`US;`¨��8�9¨<B4!�BP"?=P5R+<BKWSgK��3KW9;4
258�_B`;4]`7D,KW`;4]<*8WP�6V4XD*9O4
`;8�_B9;N]4
`]-EJ.8�Y�4ES;8.8�:=`v<"8
4 ��?A`USoS;2,KMSo��K�NX?=:Q?=SgKMSO4¶`U8�YZ4vK�`�ef4
N
SO`38���S;2"?A`qSgK�`��
��4�-xRB- � �IKW:Q?A8I` � � ��� �[�&2B?ANO2+?=`3KGSO8�8�:
S;8�DB_B?=:=<>�34XDke�8�9;SOKW:A`
-

�¨_B9��38�9U�¤<"8.4
`�P58�SZK�<B<.9O4]`U`><"?=9;4]NXS;:=~ SU254kiWKW9U?A8�_B`T��_BPBN
S;?=8�P,KW:Q?=SU?A4]`�8W�7<5KWSOK
�3KW9;4
258�_B`U?=PBR�`U_5NO2$K�`3SU254¨�o4
:=:��[P58��&P�r7KWSOKwno_BD�4]` � � � � - ��S¶?=`3eB9;?QY+KM9;?=:Q~�K­2B?=R�2 �:=4
i�4
:�YZ4XS;258�<kS;8Z<B4 �BP54E2B8��ªS;8�_5`U4w`U_BNO2*��_BP5N
SU?A8�P5KW:=?QS;?A4
`3eB9;8�i[?=<B4]<*KW`v6�4
D*`U4
9 �i[?=N]4]`
-­132B4wD,K�`U?=`¨��8�9¨8�_B9C�o8�9;�k?A`¨{7m$| `USO8W9gK�RI4wKWP5<s��_54
9U~�?QP5R���/I/)��/�b�� ��/L\�� �A³ �
KW`q�o4
:Q:�K�` 6V4XDZ`U4
9Ui�?=N]4
`���/L\[���5/]\���� - 13254�Y+KM?=P�P58�iI4X:=S�~l8���S;2"?A`je,KW9US¬8���SU254&S;254
`U?=`
:Q?A4
`¨?=PsS;2B4w_5`;4l8��3K><5KWSgK+Y�8.<"4
:jN
8�YwDB?QPB?=PBR�KWPs{Gm$| <B4]`UN
9;?QeBS;?=8�Pa8��o<5KWSgK�KWPB<
Y�4
SOK � <BKWSgK�KWPB<^6�4
D � `;4X9;i[?AN
4F��8�9&e"9O8�N]4]`U`U?QP5R�S;254G<5KWSOK�KMP5<>YZ4XSgK � <5KWSgK.-

����� " %�
 �2')(�� *����)' *����M-�'�� -�� � & �O(+%4#�'���� %
�;��� ��� � 6FP/> GD687:><P�
�� 14I+P�
83 L
6�4
DF_5`U4
9O`�KW9O4q8���S;4
PEN]8�PBN]4
9UP54]<FD[~GNO2,KWP5RI4
`�?QPGe,K�RI4
`�SU254
~FKW9;4j?=P[SO4X9O4
`USO4
<E?QP�-�132B4
e"9O4]`U4
P[S¨�o8�9U�>2,K�`�Df4
4
P�<"4
iI4X:A8�e�4]<^?=P^S;254FN]8WP�S;4X��Sv8���{v~�:=4
Y�4 � /�t �����,Kl<"~[P,KWYT?AN
{7m$|¤�3KW9O4X258�_5`U4Z��8�9GS;254l6�4
D�-+6�4TY�8�PB?QSO8�97SU254��58�� 8��&<B8�N
_"YZ4XP�S;`FSU2,KWS­KW9O4
<.?A`;N
8�iI4
9;4]<$KWP5<>9O4X��9O4]`�254]<^D[~ZS;2B4F`�~�`USO4XY$-¬132547Y�8�PB?QSO8�9U?=P5RE8��jK­:AKW9OR�4C<5KWSOKWD,K�`U4
?=`&K­S�~[eB?AN]KW:��3KW9O4X258�_5`�?=P5R�eB9;8�DB:=4
Y�`���/�bIb�� -q}v8��o4
iI4X9 ��K­D,K�`�?ANC<.?A`USU?=P5NXS;?=8�P+?A`oS;2,KWS
`�?=P5N
43�o4&<B8¨P58�S�N]8�P[SU9O8�:.S;2547®�4X��SO4X9;P,KM:�³�6�4
Dl`�?=SO4
`����o4¶2,KLiI4oSO87<B4XSO4]NXS NO2,KWPBRI4]`qKWS
SU2543SU?=Y�4¬�o4�KW9O4¬��4
S;NO2B?=P5RCSU2543e,KWRI4]`
- ( 8�9 }v1�m$|>e,K�RI4
`��I�o432,KLiI4¶SU254
?Q9j`U?=R�P,KWSU_B9O4
KMP5<��34zNLKWPT8�P":=~w<"4
SO4
N
Sq�&254XS;254X9oSU254
~w25K�i�4vNO25KWP5RI4
<�8�9 PB8�SL- ( 8W9 {Gm$| ���o4¨KM:A`;8
Y�8�PB?QSO8�9�NO2,KWPBRI4]`¬KWSjSU254¶4X:A4
Y�4
P[S :=4
iI4X:B4W-dRB- �[K¨P54X� eB9;8.<._5N
S 2,KW`jDf4
4
Pl?=P[S;9;8.<._5N]4
<
?QPkKlN]KWSgKM:A8IRB-



/�t ����� ��������� 
 	�� � ��� ��� �����
��� �

����� � � � 3B7DLD>?68P/>QP�
�� IJGKI
u :=8�S&8����o8�9;��`�?=P^<5KWSOKWD,K�`U4]`�?=P[iI8�:Qi[?=P5R�S;?QYZ4v?A`�KWD�8�_BS�iI4X9O`�?A8�PB?QP5Rl<5KWSOK � \����,c���� -
uv:=SU258�_5RW2 �o4^<B8a25K�i�4$K*iI4X9O`�?A8�PB?QP5R*YZ4
NO2,KWPB?=`UY ?QP S;254�{¨~[:A4XYZ4>`�~�`USO4XY��oS;2B?=`
?A`­P58WS�S;254>SO8WeB?AN+8W�vSU2B?A`wSU254]`�?A`]- ( 8W9�YZ8�9;4Z?=P"��8�9;YZKWS;?=8�PV9;4]R�KM9O<"?QP5R�S;2B?=`wSO8�e"?AN��
�34C9;4
��4
9&S;8 �79;4]RI8W9;~+n38�Df4XP,K��x`¶�38W9;� � \[b���1�4XY�e�8�9gKM:f��_54X9;~+:AKWP5R�_,KWRI4]`325K�i�4GKW:A`U8
Df4
4
P*4 �.S;4
P5`�?=i�4
:=~^`�S;_5<"?=4]<���/�c�\ �¯-&��P�e5KW9;SU?AN
_":�KW9��,KTSO4XY�e�8�9OKW:(��_54
9U~^:AKWP5R�_5K�RI4F8�P
{Gm$| � :Q?=��4T<BKWSgK�?A`G<B4]`UN
9U?=D�4]<V?QP � cI��� - �C_"9­`�_BD5`;NX9;?QeBS;?=8�PV:AKWP5R�_,KWRI4lNLKWP	KW:A`U8^D�4
i�?=4
�o4]<aK�`GKZS;4
YTef8�9OKW:��[_B4
9;~$:�KWP5RW_,K�RI4���KW:QS;258�_BR�2sKZe,KW9US;?=N
_B:AKW9C8�PB4­Df4
NLKW_B`;4l8��
?=SO`¶��8�N
_B`z8WPkNO25KWP5RI4
`]-

J�8�YZ4­8��oSU254wSO4
NO2BPB?=�[_B4]`7�34�_5`U4l8�9;?=R�?=P,KMSO4E��9;8�Y�K�N
SU?=iI4�<BKWSgKWD5K�`;4
` ��/�b�t �¯-Eu
Y+KW?QP^<"?A`�S;?=PBN
S;?=8�P�?A`&S;25KWS��34­KW9O47P58�Sv<"?Q9O4]NXS;:Q~�KL�¶KW9;4E8W��S;2B4ENO2,KMP5RI4]`v8��j<BKWSgKT8�P
S;254F6V4XD�-7132B?=`vY�8.<"? �54]`v`;8�Y�4
�&25KWS¨SU254E?=`;`U_B4]`GKWP5<k?=P[S;9;8.<"_BN]4]`z9O4]KW:jNO2,KM:=:A4XP5RI4
`
?=P�SO4X9;Y�`&8�����KW`US�9O4]K�N
SU?A8�P�SO8lNO2,KMP5RI4]` � t � � -

n38WP�SU?=P[_58�_B`��[_B4
9;~	`U~�`US;4
Y 2,KLiI4>9;4]N]4XP[S;:=~�S;9U?ARIRI4X9O4
< K$:A8�S­8���?=P[SO4X9O4]`�SL- ( 8W9
?=P5`�SgKWP5N
4��&132B4*n38�P5��_54X9>`U~�`�SO4
Y � ��\ �q\����¬�Ic �¨N]KWP¤9U_BP J �7| � :Q?=�I4���_54X9;?A4
`Z8�P�KR�?=i�4
P$}¨1�m$|	<B8�N
_"YZ4XP�S]-3|�?Q�I4G8�_B9;`��5S;254X?=9z`U~�`�SO4
Y eB9;8�i�?=<B4]`�4XY+KW?Q:�P58�SU?��5N]KWS;?=8�P�-
}v8��34XiI4X9 �.D"_B?=:=<"?=P5RGKGN]8WY�eB:=4X��J �G| � :=?=��4&��_54
9U~��&?=S;2+n38�P5��_54X939;4]��_B?=9;4]`q2,KLi[?=P5REK`;8�:Q?A<+�[P58��&:A4
<BRI4G8���S;25476�4
D^e,K�RI4CSU2,KWS�?A`¶D�4
?QP5RwYZ8WPB?=S;8�9O4
<�- 13254G��K�N
S;8�9;?��LKWSU?A8�P
8���<BKWSgKWD5K�`;47S;9U?ARIR�4
9O`o?A`&`USU_5<"?=4]<�?=P�� �W��� -o132B4F8WeBS;?QY�?��LKWSU?A8�PZ8���{7m$|VN
8�P[S;?=P[_58W_5`
�[_B4
9;?=4]`(?A`�`�S;_5<"?=4]<F?=P � \"/)��/I/L\�� -�13254]`U4o�o8�9;��`jKM9O4 SO8z`;8�Y�4q4X��SO4XP[S�N
8�Y�e":A4
Y�4
P[SOKW9;~
SO8l8�_B9;`]-

����� ��� � N/N/9<>"�VIJGD><68P4L
��S `U258W_B:A<wD�4¶ef8W?=P[SO4
<wS;2,KWSjNO2,KWP5RI4¶Y�8�PB?QSO8�9U?=P5Rz?A`�D�4]N
8�YT?=P5R¨i�4
9U~wef8WeB_B:�KM9j8�P�SU254
6V4XD�- ( 8W9z?QP5`USOKWP5N
4���±v4
Sgm^?=PB<�� /L�It���8 
�4
9O`zNO2,KWPBRI4EY�8�PB?QSO8�9U?=P5Rl8�P�}¨1�m$|	6�4
D
e,K�RI4
`qSU2,KWS ~�8�_+`�_BDBYT?=S �[KMP5<�P58�S;? �54]` ~�8�_�i[?AKG4XY+KM?=:�-�J.8�Y�4&`;4]KW9ONO2Z4
P5RW?=P54
`v®�4�-xRB- �
±v8�9US;254X9;P |�?ARW2�S ��/I/�t��A³EKM:A`;8�eB9;8�i[?=<B4Z`�_5NO2 ��_BP5NXS;?A8WP,KW:=?QS;?=4]`]->n38�Y�e5KW9O4
<VSO8k`U_5NO2
`U~�`US;4
Y�`���8�_B9�Y+KM?=PkK�<"iWKWP[SgKWRI4F?=`&S;2,KWS�D�4]N]KW_5`;4E8���{7m$| �5�34ENLKWPk`U_Be"ef8�9USvY�8�9;4
4
:�KMDf8�9OKWSO4wK�`�_BD5`UN
9;?QeBS;?=8�Ps:�KWPBR�_,K�RI4w�&?QS;2sY�8�PB?=S;8�9;?QP5R+KMS7S;254l4
:=4
Y�4
P[S7:A4XiI4X:�-���P
KWD5`;4XP5N]4F8���?=PB��8W9;YZKWS;?=8�P%�[�34FNLKWP"P58�S�9O4]KW:=:Q~ZN
8�Y�e5KW9O478�_"9ze�4
9U��8�9;YZKWP5N
4CSO8lS;254X?=9;`
8�P�YZ8�9;4CD,K�`�?AN7`U_"D5`;NX9;?=e"S;?A8WP5`]-

����� ��� � NO;/IJGD>QP�
�� � �

6@?=S;2sSU254+J ° �²±·KWeBe"9O8�K�NO2 ���o4�`�SO8�9;4�8�_"9E<BKWSgK>?=PVKWPa{Gm$|�<5KMSgKWD,KW`;4��({¨~[:=4
Y�4
� /�t � � -¨13254F?A`U`U_54E8�� _Be�<5KWS;?QP5Rl{Gm$|	?A`vK�258WSvS;8�eB?ANW-z1�KWSOKW9;?QP58�i�4
S]-¨KW:¯-¶eB9O8Wef8I`U4
?=P � /�c�� ��KT:�KMP5R�_,K�R�4­KWPB<k9O4X:�KWSU?A8�P5KW:(<5KWSOKWD,K�`U4­`U~�`�SO4
YH?=YTeB:=4
Y�4
P[SgKWSU?A8�P�8W�j{Gm$|
_Bef<BKWSO4
`]- mk8�9;4��o8�9U� 2,K�`���8�:=:=8��34
< �q`U_5NO2�K�` � �I���&8�P S;254>Y�8�9O4>`�ef4
N
?��BN�S;8�eB?=N
8��qiI4
9;`U?=8�PsY+KWP5K�RI4
Y�4
P[SC?QP�{Gmk|q- ( 8W9GKZS;258W9O8�_5RW2�`�S;_5<.~*8�PaKW:Q:�SU254w{Gm$| <"?�




� 
�� 

����� ���A� � ��� � � � ����� � ��� ��� ��� � 	 ��� � ����� � 	 /��

KM:ARI8�9U?=SU2BYZ`!���o4�9;4
��4X9TS;8 � \���� \�t�� - ��P 8�9O<"4
9lSO8s4]��_B?Qe {Gm$|§9;4
e�8I`U?QSO8�9U?A4
`­�&?=SU2
SU254w`;KWYZ4E��_BP5N
SU?A8�P5KW:=?QS;?A4
`zK�`¨9O4X:�KWSU?A8�P5KW:(<5KWSOKZY+KWP5K�RI4
Y�4
P[S¨`U~�`US;4
Y�`�����_54
9U~*KWPB<
_"ef<5KMSO4l:�KWP5RW_,K�RI4
`C2,KLiI4�D�4]4XP	<B4XiI4X:A8�e�4]< ��`U_5NO2 K�`Gu¨N
SU?=i�4T{ �¨_54X9;~ � ��� � ���&2B?=NO2
4XYw_B:AKWSO4
`(SU254 S;9U?ARIRI4X9(<B4!�"PB?=SU?A8�PEKWP5<E4X�.4]NX_BS;?=8�PFYZ8�<B4
:[8W�,J �7| ��`U_5NO2wK�`(eB9O4
`;4
P[S;4]<
?QP ��/I/����¯-�13254X9O4ZKW9O4�8��¶N
8�_B9O`U4�YZKWP[~a8�S;254X9wKWN
S;?QiI4T<5KWSOKWD,K�`U4Z`U~�`�SO4
Y�`���`U_5NO2 K�`
J[SgKW9UDB_B9O`�S ��/�bI����8�93}z?Qe,K�N � b �����[DB_BS¶K�N]N
8�9O<.?=P5RFSO8&� �I����J �7|(cF?=`¬SU254vY�8I`US¬_5`U4]<+?=P
N
8�YTYZ4X9ON
?AKW:�`�~�`USO4XYZ`
-

�¨_B97��_54X9;~k:�KWP5RW_,K�RI4F?A`¨{ � �7| ��/I/����f��8W9¨Y�8�9O4­?QPB��8�9UY+KWSU?A8�P^8�P*{7m$| �[_B4
9;~
:AKWP5R�_5K�RI4]`!�5KWP5<kK�N]8�YTe,KW9U?A`U8�P>Df4XS��34
4
P �"iI4F8���SU254
Y��"�o4F9;4
��4X9zS;8 � �����¯-

���
	 �
� �2%/(+*�-���� -�����' ( 
 � �M-�'�� � � , �J%�
 � � � -�� �
��P � �Ib�����J�?QY�e":A4G}¨1�mk|��¨P[SO8W:A8IR�~>hj��S;4
P5`�?A8�P5`­®�J"}��7hq`O³zKM9O4F<B4]`UN
9;?QDf4
<$S;25KWS�:A4
S
�o4
D `�?=S;4TDB_"?=:A<"4
9O`EKWPBPB8�SgKWS;4�SU254
?Q9Ee,KWRI4]`F�&?=S;2 ��?=PB<"?AN]KWS;?QP5R^�&25KWS�K�e,K�RI4T9O4
e"9O4 �`U4
P[SO`
-$6�4Z��4]4X:oSU2,KWS­SU2B?A`G�[P58��&:A4
<BRI4Z?=`EiI4X9;~aiWKW:=_,KMDB:A4��&254XP `;4LKM9ONO2B?QP5R���8�9F?=P ���8W9;YZKWS;?=8�P%�[DB_BS&?=SoYZ4]KWP5`¶SU2,KWS�4LKWNO2k_5`U4
9&P54
4]<B`�SO8�`�ef4XP5<^`;8�Y�4CS;?QYZ4v<B4]`UN
9;?QDB?=PBR
SU254­e,KWRI4]`C`�254­DB_"?=:A<"`]-7y�PB��8�9;SU_BP,KWS;4
:Q~)��S;8ZS;2"?A`¨<BK�~��fS;2"?A`vSOK�`U�^?A`zP58�Svef4X9;��8�9UYZ4
<
D[~+6�4
D^`�?=SO4CYZKWP,KWRI4
9;`��BKMP5<�`;8��347��4
4
:�SU2,KWS&S;2"?A`3:=4]<+_5`&SO8�<"4
iI4X:A8�e^S;2B4G13254]`�_5`
KMeBeB9O8IK�NO2�SO8aS;9U~ S;8"�BPB<�`;8�Y�4^N]8�P5NX?A`U4$NO2,KW9OK�N
S;4
9U? �LKMS;?A8WP�8��GKs6V4XD�e,K�R�4�- ��P
SU254C��8�:Q:A8��&?=P5REe,KW9gKWR�9gKWe"25`��"�o4G<B4
SOKW?=:�eB9O4Xi[?A8�_5`¶�o8�9U�+9O4
R�KW9O<.?=P5RwSU254Cef8WSO4
P[SU?�KW:f8��
4 ��eB:A8�?QS;?QP5Rw2[~�e�4
9U:=?QPB��`�?QP�8�9O<"4
9�SO8l<"?=`;N]8�i�4
9ze,K�RI4
`z`U4
YZKWP[S;?=N]`]-

�;������� � 3�� U 687D;���� G:7DI:� GD>?6FP C�7D6FE ���TNO3B7:9Q><P�� L
132B4+13254
`U_5`w`�~�`USO4XY 4
`;`U4
P[S;?AKW:=:Q~��38W9;��`E?QP���8�_"9­`�SgK�RI4
`]«F?�- ��4
SU9;?A4XiWKW:q8��&KMPV?=P"? �SU?�KW:q`U4
S­8��3e,KWRI4]`F��9O8�Y SU254�6@6@6 ���&2B?=NO2 KW9;4�N
8�P5`U?=<B4
9;4]<VS;8^D�4Z8WPVS;2B4�`;KWYZ4
`�_BD"´�4
N
S �(?=?¯-wh���S;9OK�N
SU?A8�Pa8��¬2[~�e�4
9U:=?QPB��?=P"��8�9;YZKWS;?=8�P$��8W97S;254
`;4�e,K�RI4
`7��9O8�Y e,K�RI4
`
SU2,KWP�2,KLiI4FKw2[~[ef4X9;:=?QPB�ZS;8�S;254
`;47e,K�RI4
`G®�D[~+��_B9US;254X9���_54
9U~�?QP5RlS;254C6@6@6 D,K�`;4
<
8WP�S;254k?=PB?QS;?�KM:&`;4XS>8��7e,K�R�4]`g³ �&?=?=?¯- ( _"9;S;2B4
9+4XPB2,KWPBN]4
Y�4
P[S>8W�7S;2B?=`�?=P"��8�9;YZKWS;?=8�P
D[~ �BP5<.?=P5R^S;254l9O4
`Ue�4]N
SU?=i�4+`;4XY+KWP[SU?AN]`F8��oS;254�4X��S;9OK�N
S;4]<V��4
~[�38W9O<B`wSU254
P `�SO8�9U?=P5R
SU2B?A`G4XPB2,KWP5N
4]<V?QPB��8�9UY+KWSU?A8�P$:A8�NLKW:Q:=~)��?=i�- ° 9;8.N
4]`;`�?=P5Rk8��¬S;254T`US;8�9O4
<�?=P"��8�9;YZKWS;?=8�P
S;8k<.?A`;N
8�iI4
9EN
:Q_5`US;4
9;`F8W�36�4
D�<B8.NX_BY�4
P[SO`GS;2,KMS7Df4]KW9F`U?=YT?=:AKW9C`U4
YZKWP[S;?=N]`FKWP5<�KW9O4
`�S;9;8�P5R�:Q~^?QP[SO4
9;N]8�P"P54]NXSO4]<f-­13254Ee,KW9;SC8��¬1&}¨h¬J"y¨J�?Q:=:Q_5`USU9gKWS;4]<�?=P�SU2B?A`CNO25KWeBSO4X9C?A`
YZKW?QPB:=~�9O4
:AKWSO4
<^S;8�SU254wKW9;4LK�`z8���:=?=P"�+?=PB��8W9;YZKWS;?=8�P^KWP,KW:Q~�`U?A`zKWPB<$��_54
9U~[?=P5R+8W��S;2B4
6@6@6 -(uv<B<"?=SU?A8�P5KW:=:Q~k`�?=P5N
4T�o4ZN]KWeB?QSgKW:Q? �]4­8�P�6�4
DV<B8�N
_BY�4
P[SO`F`;4XY+KMP�SU?AN
`­KWPB<
NX:=_5`�SO4X9;?=PBRlD5K�`;4
<k8�Pk`;4XY+KMP�SU?AN
`��B�o4G�&?Q:=:�e"9O4]`U4
P[Sv`U?=YT?=:AKW9o4H
�8�9;S;`�?QP�S;254
`;4EKW9O4]K�`]-

13254F?A`U`U_54F8��j4 ��S;9gKWN
S;?QP5Rl�I4
~[�o8�9O<"`¨��9O8�Y�S;254G:=?QPB��`�?=`&?=YTef8�9USgKWP[S¶?QPkSU254FN]8�P �S;4X��SG8��qS;2"?A`7KWe"eB9O8�KWNO2VKMP5<��&?=:Q:�D�4­��_B9US;254X9G<B4
SOKW?=:=4]<$?QP*S;254w��8�:Q:A8��&?=PBRB-C��P ��/ �./ �
SU254¨?=<B4LKw8����W9O8�DB_B`US �w2[~[e�4
9;:Q?=PB��`3?=`3?=P[SU9O8�<"_5N]4
<�-���8�DB_5`�S¶2[~�e�4
9U:=?QPB��`&KW9O4¨N]8�P5`�?A< �4X9O4
<sSU254w8�PB4]`CS;25KWS7N]8WP�SOKW?=P�<B4]`UN
9;?QeBS;?QiI4w?QPB��8�9;YZKWSU?A8�Pk8�P�SU254wSgKW9;RI4
S¨<B8�N
_BY�4
P[SL-



/�� ����� ��������� 
 	�� � ��� ��� �����
��� �

132B?A`z?=PB��8�9UY+KMS;?A8WP$KWN]N]8W9O<"?QP5R�S;8ZS;254wKW_BS;2B8�9O`vNLKWP*D�4E:Q?=YT?=SO4
<>SO8 �Bi�4­�o8�9O<B`CKWP5<
4
YTeB?=9U?ANLKM:39O4
`U_B:QSO`TKW9;4�_B`;4]< SO8*eB9;8�i�4^SU2B?A`
- ��P � c�b��&`U8�Y�4^4 ��ef4X9;?=Y�4
P[S;`T8WP SU254
2�~[e�4
9U:=?=P"�ZP54X?AR�2[D�8�9;?QP5R�SO4X��S��B9O4]`�_B:=S�?QPk<"4!�BPB?QP5RlS;254 ��KWPBNO258�9��&?=P5<"8�� �lSO8�D�4Eb��
NO2,KW9gKWN
SO4X9O`
-q13254]`U4C4X��e�4
9;?QYZ4XP[SO`¬N]8�_BP[SoS;254z8.N
N
_B9U9O4XP5N]4v8���N]4X9;SOKW?=PT�I4X~��o8�9;<B`¶?=PZK
�&?=P5<B8�� 8���K­RW?=iI4XP>�&?A<"SU2�KW9;8�_BP5<+SU254¨2[~[ef4X9;:=?QPB��-q13254¨S;8�eB?ANv8���S�~[eB?=PBRlKE2[~�e�4
9 �:=?=P"���¶K�`¶?QP[S;9O8�<"_5N
4]<Z?QP���/ �W\ � �.D"_BS&<B8wP58WS&K�<B8WeBS&KWP^KM_BSO8�YZKWSU?AN&YZ4XS;258�<+`�_5NO2kK�`
8�_B9O`
-

��P ��/L\�c �zKs`U~�`US;4
Y S;25KWSl?=P5NX9O4LKW`;4]`lS;2B4�6�4
D¤`;4]KW9ONO2B?QP5RaNLKWe,KMDB?=:Q?=S;?=4]`­?=`weB9O8 �ef8I`U4]< ���&2B?=NO2V?=`CD,K�`;4
<V8�PsSU254�?A<B4]K^8��3KWSUSgK�NO2B?QP5R>?=PB��8W9;YZKWS;?=8�P$S;8$K><B8�N
_BY�4
P[S��
N]8�P5N
4
9UPB?=P5Rw?QSO`oN]8�P5N
4
eBSzKMP5<Z?=S;`o2[~[ef4X9;:Q?=PB��`&`;4XY+KMP�SU?AN
`]-j6�4¨eB9O8Wef8I`U47K­`�S;9;_BN
S;_"9O4
��8�9>2[~�e�4
9U:=?QPB�¤?QPB��8�9;YZKWSU?A8�P �&?=S;2 9U?ANO2§`;4
YZKWP[S;?=N]`
-�13254]`U4�`U4
YZKWP[S;?AN
`�4
YZKWP,KWS;4
��9O8�Y K�N
8�P5N
4
eBSU_,KW:q2B?A4X9gKW9;NO2[~*�&2B?ANO2aiWKW9;?=4]`GK�N
N]8�9;<"?=P5R>S;8�SU254TKW9O4]K�`G8��¬?=P[SO4X9O4]`�S
KWP5<>�&2B?ANO2kNLKMPkD�4GN
9O4]KWSO4
<kD[~><B8WY+KW?QP�4X��e�4
9;S;`]-

�¨_B9��o8�9U��?QP5R�2[~[ef8�SU254]`�?A`�?A`ES;2,KWS­?=Sw?=`w4LK�`�?A4X9�SO8*NO2,KW9OK�N
S;4
9U? �]4�K$6�4
D e,KWRI4
_5`U?QP5RZ?=P"��8�9;YZKWS;?=8�P�eB9O8�i[?A<"4]<*8�P*e,KWRI4]`¨SU2,KWSvef8�?QP[S¨SO8�?=Sz?=P5`�SO4LKW<*8�� _5`U?QP5RZ?QPB��8�9 �Y+KWSU?A8�PTS;25KWSo?=`oeB9;8�i�?=<B4]<�D�~TS;2B4ve,K�R�4v?=S;`;4X:=�²-juv`¶KE9;4]`U_":=S �[?=P"��8�9;YZKWS;?=8�PTNLKWPZ9O4
��4X9
SO8�SU254ESOKW9OR�4
SC8W�qKT2[~[ef4X9;:Q?=PB� ��D"_BS7KW:=`;8lSO8ZSU254­`U4
YZKWP[S;?=N]`¨8W�jS;254FSgKW9;RI4
SCK�`vSU254
~
KW9O4CeB9;8�i�?=<B4]<�D[~>S;254G`U8�_B9ON
4G8���SU25472�~[e�4
9U:=?=P"��-

������� � 02143��4LK3 68C I+P=68PFGD689<6Q
 �
��Ps8�_B9C`�~�`USO4XY����o4w9O4X:=~k8�P�SU254­_5`U4�8��¬KWPs8�P[SO8W:A8IR�~kKWPB<�6V8�9;<5±v4XS �f?QP*8�9;<B4
9CS;8
N]8�YTeB_BS;4F`�?=YT?=:AKW9;?QS;?A4
`¬D�4
S��o4]4XP��o8�9O<B`
- ( 8�9&Y�8�9O4G<B4XSgKW?Q:A`&8�Pk8�P[SO8W:A8IR�?=4]`3~�8�_�N]KWP
9O4
��4X9�SO8 � �M\ ��KWP5<���8�9&?QPB��8�9;YZKWSU?A8�PZ8�Pk6�8�9;<5±v4XS ��/�b�����/�c�� -

��������� 5 3BA����43 7 �T><P�

6V4XD�J �7| � �����f?A`&KWPkJ �G| � :=?=��4¨��_54X9;~+:AKWP5R�_,KWRI4v��8�9¶4X��S;9OK�N
SU?=P5R�?=P"��8�9;YZKWS;?=8�PT��9O8�YS;254­6�4
D�-F��S¨4
P,KMDB:A4
`CP,KLi�?=R�KWSU?A8�P$8�� 6V4XD*2[~�e�4
9USO4 �.SF4X?=S;2B4
9CD[~k`U~�`US;4
YZKWS;?=N­eB9O8 �N]4]`U`U?QP5RV8��7KW:=:&SU254^:Q?=PB��`l?=P¤Kae,KWRI4k8W9TSU2B9O8W_5R�2¤e5KWS;25`TS;2,KMS�YZKWSONO2¤Kae5KWS;S;4
9;P �
8�9wK^N]8�Y­DB?=P,KMS;?A8WP�8W�3D�8�S;2�->6�4
D�J �G|�eB9;8�e�8I`;4
`ESO8�Y�8.<B4X:qS;254T6V4XD K�`EK^9O4X:�K �S;?A8WP,KW:�<5KWSgKMD,K�`;4¨N]8�YTef8�`;4]<�8��(S��o8�®�i[?=9US;_,KM:�³q9;4
:AKWS;?=8�P5`]«�rC8.NX_BY�4
P[S�KWP5<�uzP5NO258�9]-
13254GKWS;SU9;?QDB_BSO4
`&8���rC8.NX_BY�4
P[S¶?=PBN
:=_B<B4�«qy �v| �.SU?=SU:A4�����_B:=:�SO4 ��S �5`U?��]4��"YZ8�<"? �5NLKWSU?A8�P
<5KWSO4^KWPB< S�~[e�4k�&254X9O4^uvP5NO258W9�?QP5N
:Q_5<B4]`�SU254^D5K�`;4��o:�KMDf4X:zKWP5< 2B9O4X�²- �¶K�`U4]< 8�P
KWP$4 ��e,KWP5<5KMDB:A4F`;4XS¨8�� �IKLiWK�N
:AK�`;`U4]`�?=SzKW:Q:A8���`&��_54
9U?A4
`v8�iI4X9¨SU2547S��38Ti�?Q9;SU_,KW:�9O4X:�K �S;?A8WP5`]- �¨_54X9;?A4
`C`;4X9;i�4T4X?=SU254
9C?QPB��8�9UY+KWSU?A8�P^9O4XS;9U?A4
iWKW:�SgKW`U��`l®�?¯-d4W- ( ?=P5<�SU254�|(KWD�4
:=`
8���KW:Q:,}z~[e�4
9U:=?=P"�.` S;8 ° 8I`US;`;N
9U?=eBS ( ?Q:A4]`O³�8�9q6V4XDZYZKW?=P[S;4
P,KWPBN]4&SgK�`���`C®�?¯-d4W- ( ?QP5<�KW:=:
DB9O8���4
P^:=?QPB��`¶?=PkKwe,K�RI4�� �BP5<�Y�?=`;`U?QP5Rw?=YZK�RI4
`¶4
S;N�³
�78�8IR�:A4
`7K�<"iWKWPBN]4]<�`;4]KW9ONO2	KW:=:=8���`vS;254�_5`U4
9FSO8>?=P5NX:=_5<"4lKWP5<a4X�.N
:Q_5<B4TN]4
9USgKW?QP

SO4
9UYZ`�S;2,KWSZYw_5`US>KWeBe�4LKW9+?QP@S;254kS;?=SU:A4k8�9+?=P¤S;254sy �v| 8��EKVe,K�RI4W- }v8��34XiI4X9 �
9O4]`�_B:=S;`zKW9O47:=?QY�?QSO4
<ZSO8�KTN
4
9USgKW?QPkSU254
YZKWS;?=N7<B8�YZKW?=P�- �G8�8IR�:=4¨?A`zKW:=`;8TKWDB:=4CSO8 �BP5<



� 
�� 

����� ���A� � ��� � � � ����� � ��� ��� ��� � 	 ��� � ����� � 	 /L�

SU254>?=P5N
8�YT?=P5R$:Q?=PB��`�8��vK�e,K�R�4^8W9�e,K�RI4
`T`�?=YT?=:AKW9ES;8*S;254�8�P54>N
8�P5`�?A<B4X9O4]<f- 132B4
9OKWPB�[?=PBRVKW:=RI8�9U?=S;2"Y�� ° K�RI4 �zKWPB� � cI� �&?=`�_5`;4
<�8�PB:Q~	SO8aR�?=i�4^S;8aY�8I`�ST?QY�e�8�9USgKWP[S
e5K�RI4]`­Kk2B?=R�254
9F9gKMPB� ��DB_BSEP58�S­S;8$R�9;8�_Be	e5K�RI4]`E8��&N
8�Y�Y�8�P�?=P[SO4X9O4]`�SL-��G8�8IR�:=4]`
° K�RI4 �vKWP"�+KW:=RI8�9U?=S;2"Y�K�`;`U8.NX?�KWS;4]`¬S;254¨S;4X��S&8���KE:=?QPB���&?=SU2+S;254ze,K�RI4vS;2,KWS¬S;2B4¨:=?QPB�
e�8�?QP�S;`zS;8 �5S;2[_5`zeB9O8�i[?A<"?QP5RlYZ8�9;4FK�N]NX_B9gKWS;4­<B4
`;NX9;?=e"S;?A8WP5`v8W��6�4
D�e,KWRI4]`�S;2,KMP$S;2B4
e5K�RI4]`&SU254
Y�`;4X:=iI4
`��5�&2B?=NO2�K�`zKwYZKWS;S;4
9�8�����K�N
S��BP54]4
<^PB8�S�SO8�Df47��4XSONO254
<�-

6�4
DB6VKWS;NO254
9
� /����[<B4
S;4]N
S;`�SU254qeB9O4
`;4
PBN]438W�BN]4X9;SOKW?=PG�I4X~[�38�9;<B`�?QP5`U?=<B4 S;254q`;N
8�e�4
8W��2�~[e�4
9USO4X��S&:Q?=PB�TKWPB<+S;254v`;4
P[S;4
P5N
4GSU2,KWS3N]8�P[SgKM?=P5`¬S;254¨:Q?=PB�TKMP5<+9gKWP"�.`oS;254¨:Q?=PB��`
KWN]N]8W9O<"?QP5R�SO8�SU254+_5`;4X9O`�?=P[S;4
9O4
`US;`]-	132B4^`U4
Sl8�����4
~[�38W9O<B`l?A`­e"9O8�<"_5N]4
< _B`U?=PBRsK
SU9gKW?QPB?=PBR�`;4
SvKWPB<^?=`¶:=?=YT?=S;4]<TSO8TKl��4X��2[_BP5<.9O4]<^SO4X9;Y�`]-

13254kuv_BS;8�YZKWS;?=N �z4
`;8�_B9;N]4^:=?A`�S�n38�YTeB?=:AKWS;?=8�P ® u��&n&³�`U~�`US;4
Y � c�b �&_5`;4
`�S;2B4
S;4X��S�KM9O8�_BPB<V2B9O4X�¶:=?QPB��`FS;8$<B4
`;NX9;?=D�4ZSU254ZN
8�P[SO4
P[S;`w8��¶SU254�e�8�?=P[S;4]<�e5K�RI4+KMP5<�S;8
4XPB2,KWPBN]4ZSU254�2[_BD KMP5<	KW_"S;258�9U?=S�~*�o4
?=R�2[Sw8�P	KkN]4X9;SOKW?=P�SO8�eB?=N�-���P	e,KM9;S;?=N
_B:AKW9 ��?Q�
S;4X��Sw<"4]`;NX9;?QeBS;?QiI4Z8W�&K^S;8�eB?=N�8�N]NX_B9O`F?=PaS;254TSO4X��SwKW9O8�_"P5<	KWP�2B9O4X�¶?=P[S;8�K>e,K�RI4Te
��9;8�Y�KlRI8�8.<+2[_BD �,?QS¶9O4X?=PB��8W9ON]4
`&S;2547D�4
:=?=4
�(S;25KWS&ek?=`�KWP$KW_BS;2B8�9;?QS�~+8�P�S;2B4GS;8�eB?=N�-

13254�Y+KW?QP K�`U`U_BYTeBSU?A8�P�?A`GS;2,KWSE:=?QPB��`ESO8$K$N]4X9;SOKW?=P	e5K�RI4+KWN
S�KW`E9O4
N]8�YTY�4
P �<BKWS;?=8�P5`�8���SU2B?A`&e,KWRI4FD[~^KW_"S;258�9;`v8W�j8�SU254
9�e,K�R�4]`]-¶}v8�e�4
��_B:Q:=~��"S;254
`;4­KW_BS;2B8�9O`vK�N
S
?QP5<B4Xef4XP5<B4
P[SU:=~*8��¬S;2B4le5K�RI4��x`FKW_BSU258�9FKWP5<sS;2B4
?=9G8WeB?=PB?=8�P5`CN]KWPaDf4lK�<"<B4]<sSO8>S;2B4
9OKWPB�[?=PBR�8��(S;2547e,K�R�4��"~�4
S�8�_B9�`�~�`USO4XY N]8�_":A<�KW:=`;8wD�4GKWDB:A4vSO8�<B4XSO4]NXS ��Y+KM:=?ANX?A8�_B`��
:Q?=PB��`3D[~ �"P5<"?=PBRlSU2,KWS&SU254
~+25K�i�47P58�SO4
9UY�?QP^SU25478�P[SO8W:A8IR�~TS;25KWS�`;4XSO`&S;254XY�N
:=8I`;4
S;8^SU254l8�P54
`FSU2,KWSEKWeBe�4LKW9G?QP�8WS;254X9E:Q?=PB��`C��8�9G?=PB`USgKMP5N]4���KWPB<VK�`;NO254XYZ4TN]8W_B:A<sDf4
<"4
i[?A`U4]<sSO8 �B:=S;4
9CSU254
Y 8�_BSL-­u¨N]N
8�9O<.?=P5R>SO8 � �"/ � ��S;2B?=`¨�[?=P5<s8��¬9gKMPB�[?=P5R+?=`7NLKW:Q:A4]<
N
8�PBP54
N
SU?=i[?=S�~ � D5K�`;4
<k9gKMPB�[?=P5RB-

�;������� � ><P�� I+P4I+9 � LD>?L I+P4; 5 3 A=;/6 � �/E$3BP G � 9 �4L GK3 7:><P�

��P­YZ8I`�S�N]K�`;4
`�6�4
D�<"8.NX_BYZ4XP[SjN
:Q_5`US;4
9;`jKW9;4¬DB_"?=:=S(D,KW`;4]<�8WPwN]8WPBP54]NXS;?Qi�?QS�~GDf4XS��34
4
P
<"8.NX_BYZ4XP[SO`¶®�6V4XD�`USU9;_5NXS;_B9;4�³�KWP5<EPB8�S�8WP�`;4XY+KWP[SU?AN]`(S;25KWS�SU2543N
8�PBP54
N
SU?=i[?=S�~7YT?AR�2[S
N
8�P[iI4X~I-��¨P^S;254G8�SU254
9�2,KMP5< �B6�4
DkN]8�P[SO4XP[SvYT?=PB?QP5RwSO4
NO2BPB?=�[_B4]`�Y+KW?QPB:=~Te�4
9;��8W9;Y
S;4X��SGY�?QPB?=PBR+8�PaS;254��&258�:=4�<B8�N
_BY�4
P[SG�&2B?=:=4w?AR�PB8�9;?QP5RZS;2B4T`�S;9U_5N
SU_B9O4T8��3}¨1�m$|
<"8.NX_BYZ4XP[SO`]- ��ST�38W_B:A< Df4�iI4X9;~ _5`;4X��_B:zSO8VN
8�P5`�?A<B4X9ZD�8�S;2 2[~�e�4
9U:=?QPB��`Z8��ve,K�RI4
`
KMP5<aSU254
?Q9FN]8�P[SO4XP[SO`EKWP5<�SU254
PVKW_BS;8�YZKWS;?=NLKW:Q:=~^N
:AK�`;`�?=��~$:AKW9OR�4�N]8�:Q:A4]NXS;?=8�P5`78��¬6V4XD
<"8.NX_BYZ4XP[SO`]-

J.8WYZ4>�o8�9;��`�9;4
:AKWSO4>SO8sS;2B4^?QY�e�8�9;SOKWP5N
4>8��¨:Q?=PB��`TK�`l4
P[S;?QS;?=4]`�S;2,KMS�eB9;8�Y�8�SO4
`U4
YZKWP[S;?=N]`o?QP+KG2[~�e�4
9UYZ4
<"?�KGP54
S��o8�9U�
�"`U_5NO2^K�` � �"/ �,�&258w`�258�� SU2,KWS¬S;254X9O4z?A`q2B?AR�2
��_,KM:=?=S�~F?=Pl4 ��eB:A8�?QS;?QP5R¨S;2B4¶SO4X��SqN
8�P[SgKW?QP54]<�?=PB`U?A<"43S;254&2[~[ef4X9;:Q?=PB�­KW9O4]K���8�9 � �Ib �"S;2,KWS
_B`;4G:=?=P"��?QPB��8�9;YZKWSU?A8�P�?=P^8�9O<"4
9�SO8l<B8lSO8�e"?ANC<"?=`USU?=:=:AKWS;?=8�P+8W��6�4
Dk<B8�N
_BY�4
P[SO`
-

�C:A4X?=P[D�4
9OR � �Ic ��`USOKWSO4
` � � )*� ����� �
,�� ' +:��� +�' � �?� % ) ��� ��'�� � 	�� % ���*����' ���:� ���:�V� %��
#�� %.' � �() ,���+ ' �(�
�?� ����� ��'�� %�� � ��� %-#���+ �V� )*�T�(���:� ���:� �?�8� )*� ���*����' ���:� ���:� 
<� � � ���
+ �
� ��' ��)*� � ' ��# � ��� �?� ,�� %�' �()������ ��� ) ��� ��' ����� �-� 	&���*����'(���:� ���:��, ,�+:�()$%�, ��)*� !"��' ��	
! ��	�� !"� #�� � � � ,2��� � %�'O� ' ��� ��)*� � ' ����%�� ���:� � � �()��*��� + �(,�� ) %�� ��)*�$����� ��'�� %�� � ���



��� ����� ��������� 
 	�� � ��� ��� �����
��� �

��� )*��'(���:� ��� ��)*�.����� ��, ) %�, � ���8� � #��+� +���� � ��� � � ��� � � 	 � �132B4
9O4F?A`zK�N
8�P5`U4
P5`�_5`¨S;25KWSzN
:=_B`USO4X9;?QP5RTS;4]NO2BP"?A��_54]`¨`U258�_":A<�Df4EKWeBeB:Q?A4
<^S;8TSU254
9O4]`�_B:=S;`¨8�� K���_54
9U~k9OKWS;2B4
9zS;2,KWP�8�P$SU254E�&258W:A4E6�4
D�`Ue,K�N
4���?=P�8W9O<B4X9vS;8Z<"?=`;N]8�i�4
9
R�9O8�_"e5`Z8��¨9O4
:=4
iWKWP[S�<B8.NX_BY�4
P[SO`
-§��P ��/�t�b �¨K�`U_ ��� S;9O4
4 � N
:=_B`USO4X9;?QP5R�®¯J"1�n&³�KWe �eB9O8�KWNO2 ?=`le"9O8�e�8I`;4
< �&2B4
9O4^S;254^KW:=RI8�9U?=S;2"Y D,KW`;4]< 8�P eB2B9gKW`;4]`�`U2,KM9O4]< D�4
S��o4]4
P
<B8.NX_BY�4
P[SO`l?A`�_5`U4]<¤S;8�NX9O4LKMSO4�S;254^N
:Q_5`US;4
9O`
-@13254k<B8.NX_BY�4
P[SO`lSO8sDf4^N
:Q_5`US;4
9;4]<
KW9O4 �B9;`USFN
:=4LKWPB4]< ®�_5`�?=P5R^K>`US;4
YTY�?QP5R�KW:AR�8�9;?QS;2BY+³X-E13254
P�S;254�D,KW`;4lN
:Q_5`US;4
9O`EKW9;4
?A<B4XP�SU?��54
<k_5`�?=P5R�S;254E`U_ ���kS;9O4
4w`USU9;_5NXS;_B9;4�-¨132B?A`zeB9O8�N]4
`;`CN]KWP�D�4Ei[?A4X�34
<sK�`vSU254
N
9O4]KWS;?=8�P>8���KMP>?=P[iI4X9;SO4
<>?=P5<B4 �+8W��eB2B9gKW`;4]`¶��8W93S;2B4C<B8�N
_BY�4
P[S&N
8�:=:=4]N
SU?A8�P�- ( ?QP,KW:=:Q~
S;254�`U?=R�PB? �5NLKWP[SU:=~w8�i�4
9;:AKWeBeB?QP5R7D,K�`U4vNX:=_5`�SO4
9;`¬KW9O4&Y�4
9OR�4]<l_5`U?QP5R­K7`�?=YT?=:�KM9;?=S�~GY�4LK �`U_B9;4�SU2,KWSq?A`jD5K�`;4
<Z8�PlS;2B4�P[_BY­Df4X9o8W��<B8�N
_BY�4
P[S;`¬N
8�YTYZ8�P�S;8FS��o8FN
:=_B`USO4X9O`
-q13254
9O4]`�_B:=S;`GKW9O4­4
P5N
8�_B9gKWR�?=P5R+��9;8�Y�SU254�4H�TNX?A4
PBN
~�e�8�?=P[S78W�¬i[?=4
��KWP5<*S;254lKM:ARI8�9U?=SU2BY
?A`¶:=?QP54LKM9¶?=P�S;2B4GP[_BY­Df4X9v8W��<B8�N
_"YZ4XP�S;`]-

}vKLiI4
:Q?=�3KW:�Kl4
SCKW:�- � ��� �(eB9;8�e�8I`;4­K�N
:Q_5`US;4
9U?=P5RZKWeBeB9;8�K�NO2���8�9z6�4
D*<B8�N
_"YZ4XP�S;`
SO8��BP5<TR�9O8W_Be5` 8���`U?QY�?Q:�KW9�e,K�RI4
`]-q13254�`�?=YT?=:�KM9;?=S�~7?=`jD,K�`U4]<T8�Pl�38�9;<B`q��8�_BP5<�?=PlSU254
<B8.NX_BY�4
P[SO`7KM:A8�P5RT�&?=SU2�S;254X?=9¨8.N
N
_B9U9O4
PBN]4w��9O4
��_54
P5NX?A4
`]-E13254w`U?QY�?Q:�KW9U?=S�~�YZ4]K�`U_B9;4
K�<B8�eBS;4]<s9O4XeB9O4
`;4
P[S;`­S;254�9OKWS;?=8^8W�oSU254�N
8�YTYZ8�P*S;4
9UYZ`G<"?Qi�?=<B4]<sD[~*S;254l_BPB?=8�Pa8��
S;2547SO4X9;Y�`&8���S��38�<B8.NX_BY�4
P[SO`
-o1(4
9UY�YZKWSONO2B?QP5R�?A`&4 �BKWN
SL-

|�?QPB��?=P"��8�9;YZKWS;?=8�P*?A`FKW:Q9O4]K�<"~�_5`U4]<VD[~s6�4
D	`U4LKW9;NO2 4
PBR�?=P54
`FS;8^D�4
SUSO4X9 �B:QSO4X9
KWP5<V9OKWPB���[_B4
9;~�9O4
`U_B:QSO`�� 4W-dR �G8�8IR�:=4��x` ° K�RI4 �zKWPB�VKW:=RI8�9;?QS;2BY�eB9;?=8�9;?QS;? �
4]`Ge,K�RI4
`
�&?=S;2­Y+KWP[~F?=P5N
8�YT?=P5Rz8�9 8�_"SORI8�?QP5Rv:Q?=PB��`
-�uzP�?=P[SO4X9O4]`�S;?QP5R7`;4X9;iI4X9 S;2,KMSj_5`;4
`j2[~�e�4
9 �:=?=P"�F�x`j`�S;9;_BN
S;_"9O4¶SO87RW9O8�_Be�?QP[SO4
9;N]8�P"P54]NXSO4]<l9O4
`U_B:QSO`j?=` �GKW9;S;8.8 � ��b�� -�pv?=i[?A`�?=Y�8 ��/L\[b��
eB9O8�e�8I`U4]`qKCN
:Q_5`US;4
9U?=P5R7KMeBeB9O8IK�NO2l��8�9�6�4
DT<B8�N
_BY�4
P[Sq8�9;R�KWPB?��LKWSU?A8�P�-���S�Y+KW��4]`j_5`U4
8��fSU254vN
8�P[SO4XP�S;`C®�S;?=SU:A4
`qKWP5<�D"9;?A4X��<B4
`;NX9;?=e"S;?A8WP5`g³�S;25KWS¶KM9O4&9O4XS;_B9UP54]<ZD[~�SU254z_"P5<B4
9 �:=~[?=P5R^`;4]KW9ONO2 4XP5R�?QP54]`
-$±z8�9;SU254
9UP |�?AR�2[S � /�/�t �¬N
:AK�`;`�?��54
`­4LKWNO2 <B8.NX_BY�4
P[S­�&?QS;2B?QP
KWP>4
P[SU?=9O4v`;8�_"9ON]4vN]8�:Q:A4
N
S;?=8�PT?=P[SO8FeB9O4 � <B4 �BP54]<�`�_BD"´�4]NXSO`�KWPB<ZS;254XP%�BKMS¶��_54
9U~�SU?=Y�4��`;4
:=4]NXSO`�S;258I`U4G`U_BD"´�4
N
S;`vS;25KWS�Df4
`USzY+KWS;NO2�S;254F`;4]KW9ONO2k9O4]`�_B:=S;`]-qp¨?Qi�?=`U?QYZ8w<"8.4
`zP58WS
_5`;47eB9;4 � <"4!�BP54
<$`�_BD"´�4]NXSO` ��?QSO`�KWPBPB8�SgKWSU?A8�PB`�KW9O47NX9O4LKMSO4]<k`Ue�8�P[SgKWPB4]8�_5`�:=~�-

��������� � P4C�3B7:7:><P�
 5 3BA �26FE E �/P/> G:>?3 L C�7D6FE � ><P�� 0 68NO689<6Q
��
� tI� ��?QP[S;9O8�<"_5N
4vSU254vP58WS;?A8WP+8���2[~[e�4
9;:Q?=PB��4]<+N
8�YTYw_BPB?QS;?A4
`]-�h¬KWNO2�N]8�YTYw_BPB?QS�~lN]8�P �SgKW?QP5`wK$N
8�9O4Z8��zN]4
P[SU9gKW:oe,K�RI4
`�®¯KW_BSU258�9U?=S;?=4]`O³7:Q?=PB��4]<VS;8IRI4
SU254
9­D�~ ��2[_BD ��e,KWRI4]`
-
13254TKW_BS;2B8�9O`G`U2B8��¢?=S7?=`Cef8I`U`U?QDB:A4wS;8^<"4
9;?QiI4�SO8WeB?AN�RI4XP54
9OKW:=?��LKWSU?A8�P�<"?=9;4]N
SU:=~k��9O8�Y
S;2547e,KWSUSO4X9;Pk8���SU2547:=?=P"��KWRI4�-¬13254EKW_BSU258�9O`zKW:=`;8lN
:AKW?=Y·S;25KWS�S;254G2B?ARW2 � :=4
iI4X:�`USU9;_5N �S;_B9;4C8���S;2B4¨6V4XD>?A`¬?=P+9;4LKW:Q:=~liI4X9;~+`�S;9U_5N
SU_B9O4
< �B8�9¶?QP�KWP[~�NLK�`U4��"?=`oYw_5NO2�4]K�`U?=4
9¶S;8
KWP,KW:Q~ �
4CS;2,KMPk:=8.N]KW:f:=4
iI4X:�-
( :�KW��4�� tIt��o<B4!�"P54]`lK^N]8�YTYw_BPB?QS�~aK�`wK^`;4XS�8��&`�?=SO4
`ESU2,KWSF2,KLiI4ZY�8�9O4l:=?QPB��`F?QP

4
?=SU254
9w<"?=9;4]N
SU?A8�P S;8*YZ4XYwDf4X9O`w8W�vSU254>N]8�YTYw_BP"?=S�~aS;2,KWP S;8�P58�P YZ4XYwD�4
9O`!�¬KWP5<
_5`;4�K�YZKM� �B8�� �kY�?QP N
_"ST��9OKWY�4
�o8�9;�a?=P 8�9;<B4
9�S;8 �BP5< S;254+Y�8I`�Sw?=YTef8W9;SgKMP�S
YZ4XYwDf4X9O`&8���S;2B4FN
8�YTYw_BPB?QS�~I-



� 
�� 
 ��� � 	������ � ��� ��/
����� � *���� � %/(+-��
	
( 8�9FK�RI4XP54
9OKW:q8�iI4
9Ui[?A4
��8WPVNX:=_5`�SO4
9U?=P5R��(�&2"?ANO2a?A`7��KW97D�4
~I8WP5<�SU254�`UN]8�e�4T8��oSU2B?A`
SU254]`�?A`!�B�34G9O4X��4
9�SO8 � �It���/�t ��/ ��t��f/�c�b���/�b���� -q��PkSU2B?A`&`U4]N
SU?A8�P �B�347�&?=:Q:�`Ue�4]NX?��5N]KW:=:Q~
<"4
SgKM?=:�S��o8�?=YTef8�9USgKWP[SCK�`Ue�4]NXSO`l«¨9O4X:�KWS;4]<*�o8�9;�$8�PsS;254�`�?=YT?=:�KM9;?=S�~>Y�4LKW`U_B9;4wS;2,KWS
�o4�_5`U4��zKWP5<�eB9;4
i[?A8W_5`Z�o8�9;� 8�P@S;2B4�`Ue�4]NX?��5N$S;8�eB?=Nk8��7SU254�NX:=_5`�SO4
9U?=P5RV8��76V4XD
<"8.NX_BYZ4XP[SO`]-

�;������� 
 ><E ><9?I+7:> G � E$3BIML �/7D3 L
� �(� ¥X��� ��
�¥L� �	� ��!"�W��� ���V#[!5¥L�(��#.¥o£ #[���­#�#��k¥]#���¥ u	P�_"YwDf4X9(8��.`U?=YT?=:AKW9;?QS;?=4]`&�M<"?A`�SgKWP5N
4]`
D�4
S��o4]4XP `;4XSO`­8W�&4
:=4
Y�4
P[SO`EKW:=9;4LK�<.~*4X��?A`�S­?QP�SU254T:Q?=S;4
9gKMS;_B9;4$� tI�����Wc �¯-�132B4TY�8I`US
�&?=<B4
:Q~­_5`U4]<�8�P54��ISU254 �IK�N]N]KW9O<TN]8�4H�TNX?A4
P[Sq?A` `�?=YTeB:A4W«�|�4XSqu§KMP5< � 9;4
eB9;4]`;4XP[SoS��o8
`U4
S;`v8���4
:=4
Y�4
P[SO`
-¬13254G`U?=YT?=:AKW9;?QS�~�Df4XS��34
4
P*u KWPB<��@?A`&<"4!�BP54
<�K�`
«

� � ® ����� ³
	�� ��
�� �
� ����� �

��P$� tI� �.S;254¶eB9;8�DB:=4
Y¢8���Y�4LKW`U_B9U?=P5R¨SU254&`U?QY�?Q:�KW9U?=S�~78W9 <"?A`�SgKWPBN]4¶D�4
S��o4]4
P�S��38��BP"?=SO4
`U4
S;`¶8���e�8�?=P[S;`¬?QP>KFY�4
SU9;?=Nv`�e,K�N]4z?A`¬N]8�PB`U?A<"4
9O4
<�-oJ.8�Y�4v8W��S;254v<"?A`�SgKWPBN]4v��_"P5N
SU?A8�P5`
KM9O4v9;4
i[?A4X�34
< �5KWY�8�P5R�`US¬S;254XY©SU254¨YT?=PB?QYw_BYµ<.?A`USOKWP5N
4¨:=?QPB��YZ4]K�`U_"9O4���S;254v`U_B9�´�4]N �SU?A8�PkYZ4]K�`U_"9O4���KWP5<kS;254F��KW?=9z`U_"9 ´�4]NXS;?=8�P�Y�4LK�`�_B9O4W-vuz:=:�8�� S;2B4
Y SgKW��4Ee�8�:=~[P58WY�?AKW:
SU?=Y�4¨KM:ARI8�9U?=SU2BYZ` ��8�9oS;254X?=93N]8�YTeB_BSOKWS;?=8�P�-j��P�8�9;<B4
9oSO8wD�4CN]8WY�e�4
SU?=S;?QiI4���8W_B9¶Y�4LK �`�_B9O4F`U2B8�_B:A<^KW:=`;8�S;9U~ZS;8TD�4CS;9OK�N
SOKWDB:A4C?QP�ef8�:Q~[P58�YT?�KW:�S;?QYZ4W-

��P�� ��c ��S;2B4v?A<"4LKE8W��NLKW:=N
_B:AKWS;?QP5RG`U?QY�?Q:�KW9U?=S;?=4]`�D�4
S��o4]4XP�`;4XSO`��._5`U?QP5RESU254��IK�N
NLKW9;<
N
8.40�TN
?A4XP[S ��?=`7?=P[iI4
`US;?=R�KWS;4]<�->132B4�?=PB<B4X��?=PBR^?=`;`U_B4T��8�9F<"?=`USOKWP5N]4 �^`�?=YT?=:AKW9;?QS�~^D�4 �S��o4]4XP `;4XSO`F8��¬i�KM:=_54
`G?=`7S;9O4]KWSO4
<a?QPs9O4]N
4
P[S­�o8�9U� � tI� ����K�R�KM?=P*_5`�?=P5R�S;254 �IK�N
NLKW9;<
N
8.40�TN
?A4XP[SZSO8VNLKW:=N
_B:AKWSO4�S;254k`U?QY�?Q:�KW9U?=S�~I- � �Wt �CKM:A`;8a?=P[iI4
`USU?AR�KWS;4kSU2B?A`l�&?=SU2¤S;2B4
?=9
Y�4]<.?�KWS;8�9�KWeBe"9O8�K�NO2�-

132547SU9gK�<"?QS;?=8�P,KW:�N]8I`�?=P54CY�4LKW`U_B9;4C��9O8�Y©S;2547��PB��8W9;YZKWS;?=8�P ��4
S;9U?A4Xi�KM:f:=?QSO4X9gKWSU_B9O4
®�`;4
4&��/�c"/ �A³&25K�`zSU254­`;KWY�4FD�4
2,KLi[?A8W9¨KW`vS;2B4 �IK�N
NLKW9;<�N]8�4H�TNX?A4
P[S]-zuv`¨KlY+KMS;SO4X9z8��
��KWN
S �B?QS&NLKMPkD�47i�?=4
�o4]<kK�`zK�<"?=9;4]N
SvKWe"eB:=?=NLKWSU?A8�P>8W��SU254 �IK�N]N]KW9O<^N]8�4H�TN
?=4
P[SL-

}z8��o4
i�4
9���?=P*KM:=:(S;254wKW��8�9O4XYZ4XP[S;?A8WP54]<k4H
�8�9;S;`���SU254­`U4
S;`C8�� iWKW:=_B4]`vKW9O4EN]8�P5`�?A< �4X9O4
<�KW` �,KWSl®�?�-x4�-FKW:=:�iWKW:=_B4]`GKW9;4­?=P5<"4
e�4
P5<B4XP[SF��9;8�Y 4LK�NO2a8�SU254
9g³zS;254X9O4X��8�9O4�8�P":=~
4 �"K�N
SGYZKWSONO2B?QP5R+D�4
S��o4]4
PVi�KM:=_54
`C?A`CSgKM�I4
Pa?=P[S;8�K�N]N
8�_BP[SGD�~$S;254 �IK�N
NLKW9;<�N
8.40� �NX?A4XP�S]-�6@?QS;2E8�_B9�KWeBeB9;8�K�NO2 � <B4 �BPB?=PBRCKv<"8.NX_BYZ4XP[S�D[~GSO4X9;Y�`�8��"S;254¬8�P[SO8�:=8IR�~���KWPB<N]KW:ANX_B:�KMS;?=PBR�SU254Z`�?=YT?=:AKW9;?QS�~kD�4
S��o4]4XP SU254]`U4+`;4XSO`E8��¶SO4X9;Y�`��*<B8.NX_BY�4
P[SO`E<B4!�BPB4]<
D[~*<.?�
�4
9O4XP[SG`;4
S;`G8��o�o8�9;<B`7Y+KL~�4XP5<*_Bea2,KLi�?QP5R�K+iI4X9;~�2B?=R�2a`U?QY�?Q:�KW9U?=S�~+9OKWS;?QP5RB-
( 8�9E?=P5`�SgKWPBN]4��j9;4]N]KW:=:¬S;254Z4X�"KWYTeB:A4�R�?=i�4
P ?=PVS;254Z?QP[S;9O8�<"_5NXS;?=8�P%��S��o8*<B8�N
_BY�4
P[S;`
<"4!�BP54
<wD[~+®�NLKWS��M��8�8.<5³�KWPB<>®���4X:=?=PB4���<"?=4
S ³��38W_B:A<F2,KLiI4&K¨`�?=YT?=:AKW9;?QS�~viWKW:Q_543<"?�
f4X9O4XP�S
��9;8�Y ���,�&2B?ANO2�?=`z?QSO`v`U?=YT?=:AKW9;?QS�~�iWKW:Q_54EK�N]N
8�9O<"?QP5RZS;8�S;2B4��IK�N
NLKW9;<*N]8�4H�TN
?=4
P[SL-z��P



� � ����� ��������� 
 	�� � ��� ��� �����
��� �

8�_B9&N]K�`;4��"�34C�3KWP[S&SO8wSOKW�I4C?QP[SO8�K�N
N]8�_"P�S&SU254CeB9;8���?QY�?QS�~TSU2,KWS&N]KWP>D�47<B4
9U?=iI4
<>D�~
S;254G<"?=`USgKMP5N]47D�4
S��o4]4
PkSO4X9;Y�`�?QPkK�SU9O4
4 � ?QP^8�_B9�NLKW`;4EKWP^8�P[SO8�:=8IR�~I-

 �� �	� ��!B�M��� �V£ #����w#[#��¤���w�V#���#��V#�����¥w�,%v!B��������� ��� 
 �
��PE8W9O<B4X9�SO8&N]8WY�eB_"SO4jS;2B4 <"?A`�SgKWP5N
4jDf4XS��34
4
P­`;4
S;`(8��.S;4
9UYZ`�8W�BKWPG8WP�S;8�:A8�R�~)�L�o4 �34X9O4
:A4LKW<$SO8>?=P[i�4]`USU?AR�KMSO4­SU254�4X��?A`�S;?QP5R+`U?QY�?Q:�KW9U?=S�~+Y�4LKW`U_B9;4]`7?=P�SU254wY�8�9O4w`�?=YTeB:A4ENLK�`U4
8��qNLKW:=N
_B:AKWS;?QP5RlS;254w`�?=YT?=:AKW9;?QS�~ZD�4
S��o4]4
PaS��o8>R�?=i�4
P*SO4X9;Y�`¨8��qSU254w8�P[SO8W:A8IR�~�- ��/ ��� �
KWP5< ��/ �I���"/ ��� �.e"9O8�e�8I`;43<"?�
�4
9;4
P[S�Y�4LK�`�_B9O4o?=P5`�?A<B4oKvSgK��"8WP58�Yw~F`U_BNO2ZKW`�6�8�9O<5±z4
S��
KWP5<�� � � ��eB9O8�e�8I`U4]`vKlN
8�YTe,KW9;?=`;8�P�D�4
S��o4]4XP�S;254
`;4FYZ4]K�`U_B9;4]`vKWP5<^8�S;2B4
9O`!�,`U_5NO2�K�`
6�_ KMP5< ° KW:QYZ4X9&��/�tI� ���¬m�?=:=:=4
9EKWP5< no2,KW9;:=4]`!�qKWP5< K$P58�i�4
:¶`�?=YT?=:AKW9;?QS�~$Y�4LK�`�_B9O4W-
� bW\���KW:A`U8FeB9;8�e�8I`;4&S;2B4z_5`U4¨8���6�_+KWP5< ° KW:QYZ4X9qYZ4]K�`U_B9;4z?QP�SU254z8�P[SO8�:=8IR�~wN
8�P[SO4 �.S]-
13254�6�_�KWP5< ° KW:=Y�4
97Y�4LK�`�_B9O4w?=`CS;254w��KW`USO4
`USGSO8�N
8�Y�e"_BSO4��(KWP5<*?A`GKW9;R�_,KWD":=~$K�`
RI8.8�<^K�`�S;254E8�S;254X9O`E® `U4]4&� � ���A³ �5�&2B?=NO2$?=`z�&2[~��34ENO258I`U4ESO8T_5`;4G?=S]-36�4E<B4XSgKW?Q:�?=S;`
<B4!�BP"?=S;?=8�P^KWP5<�eB9;8�ef4X9;SU?A4]`¶?QP�S;2547��8�:Q:A8��&?=P5REe,KW9gKWR�9gKWe"2�-

¡µ� !5��� � ! � �V#[��¥L� �	� ��!B�M��� � �V#[!5¥L�(�M#�� �C?=i�4
PsKTS;9O4
4��fKWP5<�S��o8ZP58�<B4]`�� ���
8�� S;2B?=`vSU9O4]4����34 �B9O`�SG8��¬KW:=: �BP5<�SU254
?Q9C<B4
4
e�4]`�ST®�?=P$SO4
9UYZ`¨8��q<B4
e"S;2s?=P�SU254­SU9O4]4L³
N]8�YTYZ8WP^KWP5N]4
`US;8�9��M-¬13254G`U?QY�?Q:�KW9U?=S�~�Y�4LK�`�_B9O47?=`&N]8�YTeB_BS;4]<kK�`&��8�:=:=8���`

�	��
 ®�� ��� ³
	 ��
�����������®��
³
����������®��.³�������������® � ³

������� � � 9 �4L GK3 7:><P�
 5 3BA � 6 � �/E$3 PFGKL
no:=_5`�SO4
9U?=P5R�6V4XD�<"8.NX_BYZ4XP[SO`7`;8W:A4
:Q~^8�P*S;254X?=9vSO4X��SGN
8�P[SO4
P[S7?=`¨P58�SCi�4
9U~�4H
�4]NXS;?QiI4
�&254
P^S;9U~�?QP5RwSO8�N
8�P5`�S;9;_BN
Sz<"?A`�S;?QP5N
S&RW9O8�_BeB`]-j6�8�9;�ZN
:A8�`;4
:Q~�9;4
:AKWSO4
<+SO8�S;2B?=`3S;2B4]`U?=`
?A`3eB9;4]`U4
P[SO4
<k?=P � �I���¯-q}z4�����2,K �5r¨?=P5RwKWP5<^J�?QYZ8�PZ_5`;4F}z~[e�4
9U:=?=P"�>J�SU9;_5NXS;_B9;4��5N
8.N �?=SgKMS;?A8WP5`7KWP5<sSO4 ��S;_,KW:¬N
8�P[SO4
P[SF?=P�8�9O<"4
9GSO8^N]8�PB`US;9U_5N
S­K>P58�iI4
:¬`�?=YT?=:�KM9;?=S�~�Y�4
SU9;?AN
��8�9vY�4LKW`U_B9U?=P5RTS;254F258�Y�8IRI4
PB4
?=S�~�8W� <B8�N
_BY�4
P[SO`
-C13254X~kSU254
P$_5`;4�KlP58�9UY+KW:Q? �
4]< �N
_BS��,�&2"?ANO2^S;254EKW_BSU258�9O`�`�258��ª?A`¶?=P^��K�NXS¨K�iWKW9;?AKWS;?=8�P>8���S;254E� � Y�4LKWPB`&N
:=_B`USO4X9;?QP5RYZ4XS;258�<V?=P	8�9O<B4X9­S;8*N
:=_B`USO4X9­6�4
D <B8�N
_BY�4
P[S;`]-*uv:QS;258W_5R�2 }z4 ��� ��%�����SgKM�I4Z?QP�S;8
K�N]N
8�_BP[S­:Q?=PB�*`�S;9U_5N
SU_B9O4��jS;254X~�<"8kP58�S���:=?Q�I4��o4+<B8 ��4X��eB:A8W?=SGS;254�`;4XY+KWP[SU?AN]`EN]8�P �SgKW?QP54]<^?=P^S;254FSO4X��S¨N
:A8�`;4ES;8�SU254E2[~[ef4X9;:Q?=PB�^KW9;4LK"- ( _B9US;254X9;Y�8�9O4��,SU254
?Q9¨`�?=YT?=:AKW9;?QS�~
YZ4]K�`U_B9;47?A`¶P58�S�<"8.NX_BYZ4XP[SO4]<f-

uzP58�SU254
9>9;4
:A4XiWKWP[SZeB9;8W´�4]NXS>?A` ��/ � ���¯- yv`�?=P5R	D�8�SU2�SO8�e�8�:=8IR�?AN]KW:vKWP5<�S;4X��S;_,KM:
`U?=YT?=:AKW9;?QS�~�Df4XS��34
4
P*e,KWRI4]`&?=Pk8�9;<B4
9�SO8l��8�9UY�<B8�N
_BY�4
P[SzN]8�:Q:A4
N
S;?=8�P5`!�"S;254FKW_"S;258�9;`
N
:�KW`;`U?Q��~ P58.<"4]`Z?QP@8�9O<"4
9+S;8	N]8�PB`US;9U_5N
S>��_"P5N
SU?A8�P,KM:¨N]KWSO4
RI8�9;?=4]`�8�9+S�~[ef4
` ��-ª132B?=`
KWeBeB9;8�K�NO2>?A`q258��o4
iI4X9�9O4]`�S;9U?AN
S;4]<+S;8�K­R�?QiI4
P�`�?=S;4��.KWP5<�K­R�?QiI4XP+SO8�e"?AN�-j6�4CKM9O4¨P58WS
K��3KW9;4F8W�jKWP[~+:AKW9OR�4
9�`;N]KW:A474 ��ef4X9;?=Y�4
P[S;`z_5`�?=P5R�SU254]`U4­KW:=RI8�9U?=S;2"YZ`
-

!#" 3",/'2+F � <B8�9	#  )4' PR+ ,45 #&57.$+"=��7,� 4+ �0� , KF+6P %B#>'B+ KM)7#D3 ) #D%-O7%B+C. 9;,�#&54%>8 � � < 57, $�#  ,�'2# � 5 ?
� < ,�<2+ � +C<B+C573"+��7,0 /+ KM)$#&3 )�#D%-,)�7,0 /+ 'B)7,/'-+�=#�4%&,�#&57%-,;3 � 573�+ �$'"?$+C'B3�/?/?/



� 
�� 
 ��� � 	������ � ��� �Wc

� � ��#�!B��¥G� ����¥
�L#��M����
>! � 
,�,�M����'�� 6�4&<B4
SOKW?=:"S;254&NX:=_5`�SO4
9U?=P5RGKM:ARI8�9U?=SU2BYZ`�_5`;4
<
?QP�8�_"9¨`�~.`�SO4XY��fr�� � J.N]KWP � t"/ ��KWPB<sn38�DB6�4
D � t�b���?=P�no2,KWe"SO4
9gb ��D"_BSv:=4
Sz_5`vD"9;?A4 �B~2B4
9O4GR�?QiI4G4X��eB:AKW?=P�SU254GRI4
P54X9gKW:��3KL~�� � mk4]KWP5`&�o8�9;��`]«
/I- ° KW9US;?=SU?A8�P�KW:=:�S;2B4�4
:A4XYZ4XP[SO`¨S;8+Df4�NX:=_5`�SO4
9;4]<�?QP�S;8�� N
:Q_5`US;4
9;`����&254X9O4�� ?A`
S;254��BP,KM:�P�_"YwDf4X9z8���NX:=_5`�SO4X9O`&SO8�D�4F8WDBSgKW?QP54]<f-

�.- ( 8W9C4LKWNO2V4X:A4
Y�4
P[S���NLKW:=N
_B:AKWSO4FS;254�NX:=_5`�SO4X9C?=SC?=`¨NX:A8I`U4]`US7S;8 ��KWPB<s9;4LK�`U`U?=R�P*?=S
SO8�S;2,KMS�N
:=_B`USO4X9

c"- �z4Xef4]KWSz`USO4Xe �­_BP[SU?=:(N]8WP�i�4
9;RI4
P5N
4
��Pl8�9;<B4
9�SO8z9;_BPl� � mk4LKWPB`���SU254¶KW:=RI8�9U?=S;2"Y P54]4
<B`�S;8¨2,KLiI4&Kz�¶KL~E8��5NLKM:AN
_":�KWSU?=P5R

�&2"?ANO2TN
:Q_5`US;4
9¬K7R�?=i�4
PT4
:=4
Y�4
P[S ?A`�N
:A8�`;4]`�S SO8B-�13254�NLKWPB8�PB?AN]KW:B�3KL~�8���<B8�?QP5RCS;2B?=`�?A`
S;8�N
8�P5`�?A<B4X9zSU254GP�_"YwDf4X9¨8W��NX:A8I`U4]`USzP54X?AR�2[D�8�9O`&?=P^4]K�NO2*N
:Q_5`US;4
9vKl<B8.NX_BY�4
P[S�2,K�`��
KMP5<ES;8CK�`U`U?ARWPw?=S(SO8zS;254oN
:Q_5`US;4
9�S;2,KWS�2,K�`�S;254oR�9O4]KWSO4
`US�P�_"YwDf4X9j8��"N
:=8I`;4¬P54
?=R�2[Df8�9;`��
KW`;`U_"Y�?QP5R78���N]8�_B9;`;4��[SU2,KWS¬KC`�?=YT?=:�KM9;?=S�~7Y�4LKW`U_B9;4¶Df4XS��34
4
PZS��o8F4
:A4XYZ4XP[SO`j2,K�`jD�4]4XP
<"4!�BP54
<�-

|�4
S&_B`&`US;9;4]`U`�SU2,KWS&�&254X9O4]K�`z� � mk4LKMP5`¶?=S;4
9gKMSO4]`38�i�4
9�S;2B4C�&258�:A4¨<5KWSgKW`;4
S&_"P�SU?=:N
8�P[iI4X9ORI4XP5N]4F?=P�S;254GNX:=_5`�SO4
9;`z?=`¶9O4]K�NO254]< �fn38WDB6V4XDk�o8�9U�.`�?=PBN
9O4XYZ4XP[SgKW:Q:=~)��_Be�<5KWS �?QP5R�S;254GNX:=_5`�SO4
9U?=P5R�?QP5`USOKWP5N]4CD[~>?QP5`USOKWP5N]4W-



�W\ ����� ��������� 
 	�� � ��� ��� �����
��� �



� � ��� ����� �

� � � � � � � 
���� � ��	 �	� ��� � ���
� �	� � � 	 �s�

	Z#!��!"��#�� � ��£
��� �I!"��������¥ � 132B4]`U_B`7KW9ONO2"?=SO4
N
SU_B9O4W« � /]\I\ �(/I/I/���/�/�c � ��{v~�:=4
Y�4Guv9 �NO2"?=SO4
N
SU_B9O4W« ��/�tIc�� ��J�e"?=P�« � b ��/ �

� �! � � �M(M' ,���� � -�'��

��P S;2B?=`lNO2,KWeBS;4
9 �¶�o4ke"9O4]`U4
P[S>KMP5<�KWP5KW:=~��]4>S��o8V:�KM9ORI4>`UNLKW:=4^6�4
D �¶KW9;4
258W_5`U?QP5R
KMeBeB:=?=NLKWSU?A8�PB`��.SU2,KWS�2,KLiI4FDf4
4
Pk?=YTeB:A4XYZ4XP�S;4]< �BKWP5<��34GeB9O8Wef8I`U4­KlRI4XP54
9U?ANG`;4X9;i[?AN
4
8W9;?A4XP[SO4]<aYZ8�<B4X:¬S;8kN
8�P5`�S;9;_BN
SwY�8.<._B:�KW976�4
D��¶KM9O4
2B8�_5`;4
`]-^6V4 �B9O`�S­eB9;4]`U4
P[Sw?=P
J�4]N
SU?A8�P­c"- �&SU254oKW9ONO2B?QSO4
N
S;_"9O438W�"S;2B4313254
`U_5`�`U~�`US;4
Yk- 132B?=`�`�~�`USO4XY¢?=`�K��3KW9O4X258�_5`U4
8W�56V4XD�<5KWSOK¨8�PlKz`Ue�4]N
? �5N3S;8�eB?ANW-��(<B4XiI4X:A8�e�4]<­?QS�?QP�N]8W:=:�KMDf8�9OKWS;?=8�P7�&?=SU2Tm�-�p¬K��
?Q9 �RW?�KWPBP"?A`��f�g-�p¬KW9;:AKWY�?=`CKWPB<	m�-(}vKW:=�[?=<"?j8��¬S;2B4Tu¶SU254
PB`­y�PB?=i�4
9O`�?=S�~*8W�¶h N]8WP58�YT?AN]`
KMP5< �¬_5`U?QP54]`U`��(e,KW9;SU?ANX?=e,KWSU?=P5RT?=P�KW:Q:j`USOK�RI4
`F8W�oSU254l<B4]`�?AR�P�KWP5<s?=YTeB:=4
Y�4
P[SgKWSU?A8�P�-
6�4��&?Q:=:q<B4XSgKW?Q:q?=PaS;2B?=`ENO2,KMeBSO4X9­?=S;`FY�8�<"_B:�KM9;?=S�~���KWP5<V`U8�Y�4Z8��oS;254T��_BP5N
SU?A8�PB`E?=P
SU2B?A`oNO2,KWeBS;4
9]- ��P^J.4]NXS;?=8�P�c"-dc��[�34C`�258�� S;2547KM9ONO2B?QSO4]NXS;_B9;4¨8���SU254v{v~[:A4
Y�4¨`�~�`USO4XY��
SU2,KWSE�¶K�`­<B4
i�4
:A8Wef4
< KWSw�²± �z��u ��?QP N]8�:Q:�KWD�8�9OKWS;?=8�P*�&?=SU2	e,KW9US;P54X9O`w`�_5NO2 K�`wy�PB? �i�4
9;`U?=S�~�8���mkKWPBPB254X?=Y��Bn38WP5`;4X9;iWKWSO8W?=9O4¨±¨KWSU?A8�P5KW:�<B4]`ouv9;S;`34XS�m��4XS;?A4X9O`!� ° KM9;?A`!�BKWPB<
|(KWD�8�9OKWSO8�?Q9O47<B4 ��4]NO254X9ONO254w4XP���PB��8W9;YZKWS;?=�[_B4��58���S;254EyzPB?QiI4X9O`U?QS�~�8�� ° KW9;?=`z{¨�g-5��P
SU254l{¨~[:A4XYZ4leB9O8M´�4]N
S����C�3K�`F`Ue�4]N
? �5NLKM:=:=~*?QPVNO25KW9ORI4T8��¶SU254lYZ8�P"?=SO8W9;?=PBR+YZ8�<"_B:=4��
�&2"?ANO2^?A`¶S;2B4GS;8�eB?=N78�� no25KWeBSO4X9¨\"-

��P$J.4
N
S;?=8�P^c"-x\ �"�o47<B4
SOKW?=:�KwRI4
PB4
9;?=N7`;4X9;i[?AN
478�9;?=4
P[SO4
<kKMeBeB9O8IK�NO2�SO8�N]8WP5`USU9;_5NXS
6�4
D��3KW9O4X258�_5`U4]`!��_5`�?=P5Rwe"9O4 � 4X��?A`�S;?QP5RwYZ8�<"_B:=4]`
-q132B?A`&KMeBeB9O8IK�NO2k?=`3D,K�`U4]<^8�P>S;2B48WD5`;4X9;iWKWS;?=8�P�SU2,KWS¨KW:=:(6�4
D*�3KW9O4X258�_5`U4]`C2,KLiI4wYZKWP[~>��_BP5NXS;?=8�P,KW:Q?=S;?=4]`&?=P$N]8�YTY�8�P%�
KMP5<^YZKL~+`�2,KW9O4FK�YZ8�<"_B:AKW9&KM9ONO2B?QSO4]NXS;_B9;4�-

��b



��t ��� ��� ������� 
 ����� � ������� ��� � � � � � ��� � � ��� � ��� ��� � � 	!�

� ��� " #�% " #�%�� ��� ��� �2%/(+-�
 %�� �
u N
8�YTeB:A4XSO4q<B4]`UN
9U?=eBSU?A8�PF8��.S;254o13254]`�_5`�`�~�`USO4XY ?A`�Df4X~I8�PB<ES;2B4o`UN]8�e�4o8W�"Yw~CSU254]`�?A`
-

��PVS;2B?=`­`;4
N
SU?A8�P%���34TeB9O4
`;4
P[S�SU254+KW9;NO2B?=S;4]NXS;_B9;4+8��¶SU254+13254
`U_5`�`�~�`USO4XY$-�13254
`U~�`US;4
Y N]8WY�e�8�P54XP�S;`FKW9O4l<B4XSgKW?Q:A4]<�?QPsS;2B?=`7`;4]NXS;?=8�P�-TJ�e�4]NX?��5Nl<B4XSgKW?Q:A`7KWPB<�4 �.e�4
9 �?=Y�4
P[SgKWSU?A8�P�9O4
R�KW9O<.?=P5R�SU254�<B8.NX_BY�4
P[Sl4
PB25KWP5N]4XYZ4XP[STY�8�<"_B:A4��j�&2B?ANO2 KWSUS;9OK�N
S;4]<
S;2547Y�8I`US�8���Yw~��38�9U�>?A`&<B4XSgKW?Q:A4
<+?=P$b.-�b.- ��-

132B43Y+KM?=PF8�D"´�4
N
S;?QiI4¶8W�BS;254313254]`�_5` `U~�`�SO4
Y ?A`�S;254oNO2,KW9OK�N
S;4
9;?��LKWSU?A8�PE8��,Kv`;4
S�8��
6V4XD�<B8�N
_BY�4
P[S;`z_5`�?=P5Rl2[~[ef4X9;:=?QPB�+?QPB��8�9;YZKWSU?A8�P%�.4
PB25KWP5N
?QP5R�?QSO`&NO2,KM9gK�NXSO4
9U? �]KWS;?=8�P
�&?=S;2 `U4
YZKWP[S;?=N]`�KWPB< <.?A`USU?=:Q:=?=PBR�SU254>`;4XS�?=P[SO8�SU254
YZKWSU?ANZ`�_BD5`U4
SO`k®¯132B4]`U_B`g³X-	13254
8�D"´�4]NXS;?QiI4�?A`CS;8k<B4 �BP54�K�13254]`�_%��e"_BS;SU?=P5R�4
YTeB2,KW`U?A`G8�PsSU254�:=?=P"��`;4XY+KMP�SU?AN
`GKWP5<
S;254 N
8�PBP54
N
S;?Qi[?=S�~C��4]KWS;_B9;4]`�KWY�8�P5R¶SU254qN]8�:Q:A4]NXS;?=8�P78��.<B8�N
_BY�4
P[SO`
- �¨P5N
4 eB9O8�N]4
`;`U?QP5R
?A`&N]8WY�eB:=4
S;4]< �"�o4FKW9O47N]KWPk`U_BDBYT?=S¶�[_B4
9;?=4]`z8�P�S;254F13254
`U_kS;2,KWS�N]KWP�9O4XS;_B9UPk2[_BD5`!�
KW_BS;2B8�9;?QS;?A4
`���KWP5<�N]8 � N
?QSgKWSU?A8�P5`74XPB9;?=NO254]<a�&?=SU2VS;2B4�`U4
YZKWP[S;?AN
`E8W�3S;2B4T:Q?=PB��`]-+13254<B4
i�4
:A8Wef4
<�N
:=_B`USO4X9;?QP5RGKW:AR�8�9;?QS;2BY�`���_B9;SU254
9 <.?=i[?A<B4¬S;254¶13254]`�_�?QP�S;8C`UYZKW:Q:A4
9�`�_BD5`;4XSO`
8��Ee5K�RI4]`��&?=SU2 `U?=YT?=:AKW9+`U4
YZKWP[S;?=N]`��vS;2[_5`�9O4!�"PB?=P5R S;2B4s?QP[SO4
P[SU?A8�P 8��ES;254*?=P"?=S;?AKW:
13254]`�_�-

u eB9;8�SO8�S�~[e�43`�~.`�SO4XY¢2,KW`�D�4]4
P­?=YTeB:A4XYZ4XP�S;4]< �WKWP5<­Kv<B4XYZ8WP5`USU9gKWSU?A8�PF2,K�`�Df4
4
P
R�?=i�4
P�?=P���/I/ ��� -q13254F`U~�`US;4
Y �d`zN]8�YTe�8�P54
P[S;`�?QP5N
:Q_5<B4l®�`;4]4 ( ?=R�_B9O4Cc"-Q/�³X«

� 13254 ��?=P"��8�9;YZKWS;?=8�P�KWN]��_B?A`�?=SU?A8�P �CY�8�<"_B:A4&RIKWS;254X9O`¬K7`;4XSo8W��y��z|�` S;2,KWSq`U4]4XYSO8>D�4w9O4
:=4
iWKWP[SGSO8>S;2B4lS;8�eB?=N­_BP5<B4X9­N
8�P5`�?A<B4X9gKWSU?A8�P�-w132B?A`C2,KMeBef4XP5`GD�~�4X� �e,KWP5<.?=P5RTKWP^?=PB?QS;?AKW:f`U4
S�� 8���e5K�RI4]`zRI4XP54
9OKWSO4
<^D[~^K�S;9gKW<"?=SU?A8�P,KM:f`U4LKW9;NO2%��8W9
D[~T_B`U?=PBR�KER�?QiI4XP>`;4XS¶8��(8�P � SO8WeB?AN�<B8�N
_BY�4
P[S;`]-¬h��.e5KWP5`U?=8�P+?=`¬e�4
9U��8�9;Y�4]<ZK�`Yw_B:QS;?=e":A43?QSO4
9OKWS;?=8�P5` 8��fS;254 ��9O8�8�S¬`;4XS¶RI4XP54
9OKWS;?=8�P �EKW:AR�8�9;?QS;2BY¢8��(}z�²1�J � ��c�� �
:=?QY�?QSO4]<kSO8�S;258I`U4�:Q?=PB��`CS;25KWS­<.?A`Ue":�KL~*8�P � SO8�e"?ANw�I4X~[�38�9;<B`w?=P�KWPV4X��e,KWPB<B4]<�&?=P5<"8��µ8��¶2[~[ef4X9;SO4 ��SL-���P 8�eBe�8I`�?=S;?=8�PsSO8�S;254T��_B:=: ��8�N
_B`;4]<VN
9gKL�&:Q?=P5R�� cW\ � �
S;2B?=`&N
9OK��&:Q?=P5Rw?=`¶SO8�SOKW:=:Q~�_"P5`U_Be�4
9Ui[?A`;4
<�KWPB<^?=`¶P58�S&D,K�`U4]<^8�Pk4X�"K�N
S�YZKWSONO2 �?=P5R�D�4
S��o4]4XP¤��8�_"P5< �I4
~[�o8�9O<"`+KWP5< 8�P[S;8�:A8IRW~�S;4
9;Y�`]-Vuv��SO4X9TK�Y+KM��?QYw_BY
8��v±©9O4Xef4XS;?QS;?A8WP5`��j�&254X9O4^±©?=`w`Ue�4]NX?��54
< D[~VSU254+�3KW9O4X258�_5`U4^<"4]`U?=R�P54X9 �oKWP
4X��SO4XP5<B4
< `U4
Sl8���<B8�N
_"YZ4XP�S;`lh ?=`­N
9;4LKWS;4]<�-�h¢N
8�P[SgKW?QP5`w<B8�N
_"YZ4XP�S;`wS;2,KMS
��KW:=:�?=P[SO8�SU254G`OKWY�4CS;254XY+KMS;?ANGKM9O4LK.-

� 13254#��?QPB��8�9UY+KWSU?A8�P 4 ��S;9gKWN
S;?=8�P �VY�8�<"_B:A4��3��8�9Z4LK�NO2@2[~[ef4X9;:Q?=PB� 8��FKse,K�RI4��4X��S;9OK�N
S;`C�I4X~��o8�9;<B`F�&?QS;2B?QPsKWPa4X��e,KMP5<B4]<s2[~[ef4X9;SO4 ��S­KM9O4LK>KM9O8�_BPB<�S;254w2[~ �ef4X9;:Q?=PB��- ° KM9gKWY�4
S;4
9O`F`U_BNO2 K�`7S;2B4T`�? �
4T8W�3S;2B4lS;4X��S­KW9O4]K�S;8�D�4TKWP,KW:Q~��]4]< �
8�9&S;2B4F`�SO8�e^�o8�9O<B`&S;8TD�4C9O4XYZ8�iI4
<�KW9;4GKM´²_5`�SgKWDB:=4�-

� 13254���?QPB��8�9;YZKWSU?A8�PT4
P"2,KWP5N
4
Y�4
P[S �lYZ8�<"_B:=4v4XPB2,KWPBN]4]`�4 �.SU9gK�NXSO4
<^2[~[ef4X9;:Q?=PB�?=PB��8W9;YZKWS;?=8�P��&?QS;2�`U4
YZKWP[S;?ANv?=PB��8�9UY+KMS;?A8WP�D[~ZYZKWeBe"?=P5Rw4 ��S;9gKWN
SO4
<>�I4
~[�o8�9O<
`;4XSO`&SO8TN]8�PBN]4
e"SO`�?=PkKWP^8�P[SO8�:=8IR�~��"S;2,KMS&2,K�`&Df4
4
P^eB9O8�i[?A<"4]<�D�~>SU2547_5`;4X9L-



� 
D� 
 ����� ��� � 	 � 	 ������� � �
� ����� ���

� 13254 �INX:=_5`�SO4X9;?=PBRvY�8.<"_":A4 �&e,KM9;S;?QS;?=8�P5`�S;254o`;4XS h$?=P[S;8¨`;4XY+KMP�SU?AN]KW:=:Q~CN]8W254
9;4
P[S`U_BD5`U4
S;`oD,K�`U4]<T4
?QS;254X9q8�P�SU254�4X��S;9OK�N
S;4]<T�I4
~[�o8�9O<"`38�9q8�PTS;2B4zN
8�P5N
4
eBS;`¬SU254
~
9O4
e"9O4]`U4
P[SL-¨J�?QY�?Q:�KW9U?=S�~l?A`zN]8�YTeB_BS;4]<^_5`U?QP5R+K�P58�iI4X:�Y�4LK�`�_B9O4GS;2,KMS¨4XY�eB:=8�~.`
`U?=YT?=:AKW9;?QS�~a8��C`U4
SO`T8��vSO4
9UYZ`l?=P Ks2B?A4X9gKW9;NO2�~ KMP5< PB8�SZ4 �"K�N
STY+KMSONO2B?QP5Rs8��
SO4
9UYZ`
-q132B?A`&Y�8.<._B:A4¨?=`¶S;2547S;8�eB?AN78W� J.4
N
SU?A8�P�b.-�b.- ��-

� 13254 �I��_54X9;~k4
P5R�?QP54 �TS;2,KMS¨4XP,KWDB:=4]`C`U4LKW9;NO2B?=P5R�?=P$SU254­`U4
SCh@SOKW�[?=P5RZK�<"iWKWP �SgK�RI4T8��¶SU254TN
:=_B`USO4X9O`FS;2,KWS­KW9;4�NX:A8I`U4
9FSO8kSU254�_B`;4
9 �d`­�[_B4
9;~�KWPB<�9gKMPB��`ES;2B4
9O4]`�_B:=S;`3KWN]N]8W9O<"?QP5R�:=~���?=SoKW:A`U8­`�_BeBe�8�9;S;`o:=?QPB��KMP,KW:=~�`�?A`¬8�ef4X9gKWS;8�9O`!��SU2[_5`¶KW:Q:A8�� �?=P5RzS;254o`;4LKM9ONO2l��8�9�S;254XY+KWSU?ANoKW_BSU258�9;?QS;?=4]`���2[_BD5`!��N]8�N
?=SOKWS;?=8�P5`�KWP5<wN
8�_BeB:Q?=P5R�`]-

132B4]`;4GY�8.<"_":A4]`3K�N]N
4]`U`¨K­9;4
:�KMS;?A8WP,KW:�<5KWSgKMD,K�`;4C?QP>�&2B?ANO2�SU254G<B8.NX_BY�4
P[S¶?=P"��8�9;YZK �SU?A8�Pa?A`G`�SO8�9;4]<	KMP5<�4XY�e":A8�~��[P58��&:A4
<BRI4���9;8�Y SU254T6�8�9;<5±v4XSZ/I-dt�<5KWSgKMD,K�`;4$��/�b�� �
KMP5<kSU254­8�P[S;8�:A8IRW~I-&13254­`U~�`US;4
YH2,K�`�Df4
4
P*4Xi�KM:=_,KWS;4]<k8�P�<"?�
f4X9O4XP�S¨4X��e�4
9;?QYZ4XP[SgKW:
6�4
D <"8.NX_BYZ4XP[S�`;4XSO`w8��&SU254+8�9;<B4
9w8��G/�� � <"8.NX_BYZ4XP[SO`��qK^9O4LKW`;8�P,KMDB:A4+`�? �
4���8�9wK
e�4
9;`;8�P5KW:�S;254XY+KMS;?ANC�3KW9;4
258�_B`;4�-

13254F`U~�`�SO4
Y�e"9O8�i[?A<B4
`zSU2547��8�:=:=8��&?QP5RB«
� 13254GN
9O4]KWS;?=8�P�8���y��z|aN
8�:=:=4]NXS;?A8WP5`3S;25KWSzKW9O47NO25KW9gK�NXSO4X9;? �
4]<>D[~>N]4X9;SOKW?=P��I4X~ ��38�9;<B`]-�132B?A`F?A`wKWNO2B?A4XiI4]<	D[~�N]8�Y­DB?=PB?QP5R$`�?=YTeB:A4�6�4
D `U4LKW9;NO2B?=P5R$`;4
9Ui[?AN]4
`
eB9O8�i[?A<B4
<�D[~�`;4]KW9ONO2a4XP5R�?=PB4]`l®�?¯-d4W-7`;4]KW9ONO2s��8�9ve,K�RI4
`CS;2,KWSCN]8�P[SgKM?=P*`�ef4
N
?��BN
�I4
~[�o8�9O<"`g³¨KWPB<$KlS;254XY+KWSU?AN7NX9gKL�&:A4X9zSU2,KWSv4X��e,KWPB<B`vSU254E`U4LKW9;NO2�4XP5R�?=PB4]`�9O4 �`U_B:QSO`]-

� 13254ENO25KW9gK�NXSO4X9;? �]KWS;?=8�Pk8���6�4
D$<B8.NX_BY�4
P[SO`z8�9�6V4XD�`�_BD5`;4XSO`v4
?=SU254
9¨KWS��I4X~ ��38�9;<k8W9�KWS�`;4XY+KMP�SU?AN
`¶:A4
i�4
:�SU2B9O8�_BR�2�S;2547eB9;8.N
4]`;`�?=P5Rl8���S;2B4
?=93?=P5N
8�Y�?QP5Rw8�9
8�_BSOR�8�?=P5Rz:=?QPB��`¶®�D[~FeB9O8�N]4
`;`�?=P5RC:Q?=PB��`�PB4
?ARW2�D�8�9U?=P5RzSO4X��Sj?QPwS;2B4¶`;8�_"9ON]4¶y��z|�³

� 13254�NX:=_5`�SO4X9;?=PBRk8��¶NO2,KW9gKWN
SO4X9;?��]4]<�`;4XSO`­8W�&y��z|�`F?QP[SO8^`U_BD5`U4
S;`­D,K�`U4]<�D�8�SU28�P�S;254X?=9�NO2,KW9OK�N
S;4
9U? �LKMS;?A8WPk8W9�8�PkSU254
?Q9&?=P[S;9OK � N
8�PBP54
N
SU?=i[?=S�~ZR�9gKWe"2�-
±z8�S�`U_B9UeB9;?=`U?QP5R�:=~��.SU254GK�N]��_B?=`U?QS;?A8WP�KWP5<>eB9;8.N
4]`;`�?=P5Rl8���Kw:�KM9ORI4vN]8�9UeB_5`�8��(6V4XD

<"8.NX_BYZ4XP[SO`&?A`&Kw9OKWS;254X9&:A4XP5R�S;2[~+SOK�`U��-¬13254X9O4
��8W9O47S;254 �"9O`US�SU2B9O4
4GY�8�<"_B:A4
`¶8��(S;2B4
`�~�`USO4XY KW9;4EYZKW?=P":=~Z_B`;4]<*8�
 � :=?=PB4�-�13254w��_54X9;~^YZ8�<"_B:=4E8Wef4X9gKWS;4]`CKW`CKWP*4XP5< � _5`;4X9S;8.8W:�SU2,KWSjKW:=:=8���`�DB9;8���`U?=PBR7KWP5<w`U4LKW9;NO2�S;254o4
PB9U?ANO254
<w?=PB��8W9;YZKWS;?=8�PG9O4
e�8I`�?=SO8W9;~I-�J.4
4
`U4]NXS;?A8WP����l��8�9�<B4
SOKW?=:=`&8�P�9;_BP"PB?=P5R�SU?=Y�4]`¶��8�9&SU2547i�KM9;?A8W_5`¶SgK�`���`]-

u	6�4
DF`;4X9;i[?AN
4 ?A`�KW:=`;8�KLiWKW?=:AKWDB:=4�i[?�K3�&�&�G-x<"D � P54
S]-�KM_54
D�-xR�9&�MS;254
`U_5`�S;2,KWS�<B4
Y�8�P �`�S;9OKWSO4
`3S;254v2�~[e�4
9U:=?=P"��?QPB��8�9;YZKWSU?A8�PT4X��SU9gK�NXS;?A8WP>YZ8�<"_B:=4vN]KWe,KWDB?Q:=?QS;?A4
`¬KWP5<ZSU254C8�e �4X9gKWSU?A8�Pw8��5S;254oS;2B9;4]4¶<"?�
f4X9O4XP�S�?=YTeB:A4XYZ4XP�SOKWS;?=8�P5`(8��,R�9;8�_Be�J�4
YZKWP[S;?AN
`�8�e�4
9OKWSO8W9L-�u
6�4
D�?QP�S;4
9U��K�N]4C?=`&KW:A`U8lKLi�KM?=:�KMDB:A4�S;2,KMSzKW:=:=8���`¬_5`;4X9O`&SO8TK�N
N]4
`;`zK�`OKWYTeB:A4v<5KWSOKWD,K�`U4
8WP m^_5`�?AN^N
9;4LKWS;4]<¤D[~ 13254]`�_5`]-§yv`U4
9;`ZNLKMP�SO4
`USTS;254k8�ef4X9gKWS;8�9O`T8��vS;254$13254]`�_5`
:AKWP5R�_5K�RI4¨S;8���_54X9;~>S;2B4F4XPB2,KWPBN]4]<^?=PB��8W9;YZKWS;?=8�P�-



��� ��� ��� ������� 
 ����� � ������� ��� � � � � � ��� � � ��� � ��� ��� � � 	!�

( ?ARW_B9O4Gc"-0/I«q13254
`U_5` ( _BP5NXS;?A8WP,KW:�uz9ONO2B?QSO4]NXS;_B9;4



� 
D� 
 ����� ��� � 	 � 	 ������� � �
� ����� �W�

 o#.�M'������I! �&�(�,�L# � 13254wN
9OKL�&:=?=PBR�`�~.`�SO4XY��3K�`C<B4XiI4
:=8�e�4]<*K�`¨K�Yw_B:QS;? � S;2"9O4LKW<B4]<�IKLiWK­KMeBeB:=?=NLKWSU?A8�P�-���PB��8W9;YZKWS;?=8�PT4X��S;9OK�N
S;4]<+��9O8WY 6V4XD+e,K�RI4
`¶KWPB<�9O4X:�KWS;4]<�`;4
YZKWP �SU?AN
`vKM9O4G`US;8�9O4
<k?=P$K�9O4
:AKWS;?=8�P,KW:�r��&m�Ja®�m^?=N
9O8�`;8���S � J �7|	J�4
9;i�4
9g³X-&13254EK�N
N]4]`U`vS;8SU254�<5KWSOKWD,K�`U4w?A`Ce�4
9U��8�9;Y�4]<�_5`�?=P5R�K �Ir��&n�P,KMS;?=i�4�<"9;?QiI4X9L-w132B4TNX:=?=4
P[SGKWeBe":=?AN]K �SU?A8�P^9O4XYZ8WSO4
:Q~>N]8WPBP54]NXSO`¨S;8�SU254E<BKWSgKWD5K�`;4E`;4
9UiI4X9¨_5`�?=P5R �Ir��&n�KWP5<$KW:=:=8���`�_B`;4
9;`
S;8�ef4X9;��8�9UY�S;254F13254
`U_k:�KWP5RW_,K�RI4C8Wef4X9gKWSU?A8�P5`&8WPkSU254GN]8�:Q:A4]NXSO4
<^<BKWSgK"-

6�47P54X��Sv<B4
SOKW?=:�SU2547Y+KM?=P>��_BP5NXS;?=8�P,KW:Q?=S;?=4]`o8��j132B4]`U_B`]-

�
�(%��,� ��!"������� !5������� ¥]���������
6�4�K�`;`�_BYZ4lS;25KWSwKMP	8�P[SO8W:A8IR�~���8�i�4
9wK^N
4
9;SOKW?=P�S;254XY+KMS;?AN�<"8�Y+KM?=P ®�?¯-d4W- ��uv9USO`��
m�_5`U?=N���1�4
NO2BP58�:=8IR�~���4XSONL³C?=`7R�?=i�4
P�-l132B4TSU254
YZKWS;?=NwN
9OKL�&:A4
9FRI4XP54
9OKWSO4
`7S;254lN]8W9O4 �`U4
S�8��Fy �v|�`Z?QP�S��o8 �3KL~�`��¨<"4
e�4
P5<"?QP5R 8�P@SU254�4X��?=`USO4XP5N]4*8W�­KMP@?=PB?QS;?�KM:�`;4
S+8��
<"8.NX_BYZ4XP[SO` �H8W��?QP�S;4
9;4]`US]-

����� ?=`­R�?QiI4
P �jS;254+NX9gKL�&:=?QP5R$`�SgKW9USO`­��9;8�Y S;2B?=`w`;4XSw�&?=SU258�_BSE_5`U?QP5R*KWP[~a6V4XD
`U4LKW9;NO2 4
P5RW?=P54T`;4X9;i[?AN
4]`]-$13254ZNX9gKL�&:A4X9­i[?A`�?=S;`­KW:Q:q<B8�N
_BY�4
P[SO`Z®¯y �v|�`g³7?=P ����4 � �SU9gK�NXSO`¶?QPB��8�9;YZKWSU?A8�P���9O8�Y·S;254X?=9&8W_BSORI8W?=P5R­2[~[e�4
9;:Q?=PB��`zKWP5<+��4]4Xe5`v8WPB:=~T2[~�e�4
9U:=?QPB��`
SU2,KWS¨KW9O4ENO2,KW9OK�N
S;4
9;?��]4
<$D[~$KMS¨:A4]K�`USv8�P54FN]8WP5N]4XeBSC?=PkS;254E8�P[SO8�:=8IR�~�-¶6V4E`OKL~�S;2,KWS
K�2[~[ef4X9;:=?QPB�+?=`&NO2,KW9gKWN
SO4X9;?��]4]<^D[~^KTN
8�P5N]4XeBSz�&254
PkS;254FKWP5NO2B8�9 � SO4X��S¨KW9O4]K�KM9O8�_BPB<KMP5<*?=P5`�?A<B4FS;254w2[~[ef4X9;:Q?=PB�$N]8�P[SgKM?=P5`7KZ��4
~[�o8�9O<aS;2,KWS¨?A`¨YZKWeBe�4]<�S;8+S;254�`�ef4
N
?��BN
N
8�P5N
4
eBSz?=P�S;2B4E8�P[S;8�:A8IRW~*®�SU254G8�e�4
9gKMSO8�9�RI4XS J.4XY+KMP�SU?AN
`�?QY�e":A4
Y�4
P[S;`3S;2B?=`��BSU254FKW: �R�8�9;?QS;2BY _5`;4
<VSgKW��4]`G?=P[SO8kK�N
N]8�_BP[SFP58�SF8�PB:Q~�eB9;8���?QY�?QS�~$D�4
S��o4]4
P K>�o8�9O<VKWP5<�K
N
8�P5N
4
eBS��,D"_BSvKW:A`U8wS;2547eB9;8���?QY�?QS�~+8���R�9O8W_Be5`�8����38�9;<B`&SO8T8�P547N
8�P5N]4XeBS �,`U4]4­b.- b�³X-

13254wSOKW9OR�4
SO`¨8��q`U_5NO2s2[~[ef4X9;:Q?=PB��`7KW9;4w`U_BRIRI4]`�SO4
<s��8W9¨S;2B4wP54X��S7NX9gKL�&:=?QP5R+`US;4
e�-
132"?A`­eB9;8.N
4]`U`�`USO8We5`lKW��SO4X9�K�N
4
9;SOKW?=P	<B4
eBSU2 8���N
9OK��&:Q?=P5Rk?A`­9;4LK�NO254
< 8�9�KW��S;4
9lKM:=:
<"8.NX_BYZ4XP[SO`l`U_5R�RI4]`�SO4]< ��8�9lN
9OKL�&:=?=PBRs?QP Ks`�SO4Xe 2,KLi�4$KW:Q9O4]K�<"~	D�4]4XP¤N
8�P5`U?=<B4
9;4]<�-
r¨_B4¨SO8wSU254¨�o4LKW�>N
8�PBP54
N
SU?=i[?=S�~�8��(S;254v6V8�9U:A<Z6@?=<B4¨6�4
D^<B8�N
_BY�4
P[S;`G® 8�PB:Q~ �����
8W�3S;2B4l6�4
Da?A`7i�4
9;~s`�S;9;8�P5R�:Q~*N]8�P"P54]NXSO4]<	K�N]N
8�9O<"?QP5R>SO8�� c./ �A³C?QS7?A`7e�8I`;`�?=DB:=4wS;2,KWS
�&?QS;2^Kw`�Y+KW:Q:f8WP�S;8�:A8�R�~k®�?�-x4�-j:=4]`U`3S;2,KMP �W�­N]8�PBN]4
e"SO`g³&KWPB<kKw`�Y+KM:=:�?=PB?QS;?�KM:,`;4
S��"S;2B4
NX9gKL�&:=?QP5R&eB9O8�N]4
`;`��&?=:Q: ��P,KMS;_B9OKW:=:Q~!�3`USO8We�- mk8�`US�8���S;254 S;?QYZ4���?=S��&?Q:=:�D�4 ?=P[SO4X9;9U_BeBSO4
<
KMSzKTN
4
9;SOKW?=P^<B4XeBS;2 �,K�e5KW9gKWY�4
S;4
9z`Ue�4]NX?��54
<^D[~+SU2547�¶KM9O4
2B8�_5`;4E<B4]`�?AR�PB4
9L-

��� �©?=`¬P58WS&R�?=i�4
P%���34¨N]8�P5`�?A<B4X9¶P58­e"9;?A8W9o�[P58��&:A4
<BRI4C8WP>S;254v`Ue�4]N
? �5NC<B8WY+KW?QP%�
`U8k�o4T_B`;4+K>6�4
D	`U4LKW9;NO2 4
PBR�?=P54�S;8^:=8.N]KWSO4l`;8WYZ4l<B8�N
_BY�4
P[S;`FSU2,KWSEKW9O4l_5`U4]< K�`
`U4]4
<B`T��8W9wS;254>eB9;8.N
4]`U`]- ��P S;2B?=`wNLK�`U4��¬S;254>8�P":=~V?QPBeB_BS�?=`­S;2B4^8WP�S;8�:A8�R�~��HS;2,KWS
<"4]`;NX9;?QDf4
`lSU254>_5`;4X9O`l?=P[SO4X9O4
`USO`
- u¨`�ef4X9l<B4!�"PB?=SU?A8�P ��� �qS;254�8�P[SO8W:A8IR�~�N]8WP5`U?=<B4
9;`
8WPB:=~lS;2B4CRI4
PB4
9gKM:=? �]KWS;?=8�P � `Ue�4]N
?AKW:=?��LKWSU?A8�P+® ��J � u7³¬9;4
:AKWS;?=8�P�D�4
S��o4]4XP^N]8�P5N
4
eBS;`��BSU2�_B`��8W9;YT?=P5RvKv2B?=4
9gKM9ONO2[~­8W�5N]8�PBN]4
e"SO` `USOKW9;SU?=P5Rz��9O8�Y SU254oY�8�9O4oRI4
PB4
9;?=N¶KWPB<­DB9gKMP5NO2B?=PBR
S;8$S;2B4�Y�8�9O4�`Ue�4]N
? �5N�-�13254+`U~�`�SO4
Y RI4
PB4
9gKMSO4]`ES;254Ze5KWS;25`F��9O8�Y SU254Z9O8�8�SFSO8*KM:=:
SU254�P58�<B4]`G?=PsS;2B4T8WP�S;8�:A8�R�~I-T13254XPV?=SC�[_B4
9;?=4]`EK�6�4
D�`;4]KW9ONO2V4
P5RW?=P54���8�9EKW:Q:�S;2B4
R�4
P54X9gKWS;4]<le,KWS;2B`v®�P58�<B4�/�uC±vr P58�<B4 �7u¨±¨r u¨±¨r@P58�<B4L�F³ KWP5<lN]8W:=:A4
N
S;`jS;254&SO8We
� KWP5`U�o4
9;`¬9;4
SU_B9;P54
<���8�9q4]K�NO2+��_54X9;~�D[~�S;2B4v`U4LKW9;NO2+4
PBR�?=P54W-j��P�8�_B9q4X��e�4
9U?=Y�4
P[SgK �



cI� ��� ��� ������� 
 ����� � ������� ��� � � � � � ��� � � ��� � ��� ��� � � 	!�

S;?A8WP%�.�o47`;4XS � 	 b��"- ���(SU25478�P[SO8�:=8IR�~�N]8�P[SOKW?=P5` � N
8�P5N
4
eBS;`��5S;254XP ��e,KWS;2B`�KWP5<
9O4]`�ef4
N
SU?=iI4X:=~ � ��_54X9;?=4]`wKM9O4TRI4
P54X9gKWS;4]<�-^���¶SU254Z`U4LKW9;NO2 4
P5R�?QP54l9O4
SU_B9;PB`wK^YZKM��? �Yw_BY 8���� KWP5`��34X9O`jS;2B43SO8�SOKW:�P�_"YwDf4X9 8���y �v|�`�?QP �¢�&?=:Q:[Df43��4X�34X9 S;2,KMP�� 
 �a-
hj��e�4
9U?=Y�4
P[SgKWSU?A8�PZ`U258���`&S;25KWS3SU254¨9O4
`U_B:QSO`�KW9;4v_5`�_,KW:Q:=~l2B?ARW2B:=~T8�iI4X9;:�KMeBef4
<>`;8wSU254
�BP,KW:BP[_BY­Df4X9q8���<B8.NX_BY�4
P[SO`j?QP � KW��SO4X9 9O4
Y�8�i[?=P5RC<._BeB:=?=NLKWS;4]`j?=`j`U?=R�PB?��BNLKWP[S;:Q~G:A4]`U`
S;2,KWP�� 
 ��-

�]�(%��,� �V!"������� # ������!5���������
�C_"9 �"9O`USqSOK�`U��S;8EKW`;`;8�N
?AKWSO4�`U8�YZ4&D,KW`U?AN&`U4
YZKWP[S;?=N]`v®��I4X~[�38�9;<B`g³ SO8Ge,K�RI4
` ?A` D,K�`U4]<
8�PZSU254z:Q?=PB��`qef8W?=P[S;?QP5R7SO8ESU254
Yk-j��PZ8�9O<B4X9oS;8­4XPB9;?=NO2ZS;2B4v?=P"��8�9;YZKWS;?=8�Pl8�P�S;254zN]8�9;4
N]8�:Q:A4]NXS;?=8�Ps8��&y �v|�`!���o4�NX9gKL�&:¬8�P54l:A4
i�4
:qD,K�NO�[�3KW9O<"`�KWP5<aN]8�:Q:A4
N
SGS;254l?=PBN]8�YT?=P5R
:=?=P"�.`j?QPB��8�9UY+KWSU?A8�P �W?�-x4�- �I:=?QPB��` ef8�?QP[S;?=PBRCSO8GS;254�<B8�N
_BY�4
P[S;`¬?QPTSU254zN]8�:Q:A4]NXS;?=8�P�-�13254
N
9gKL�&:�®��My��z|���� � /�³C8�e�4
9gKMSO8�9F9O4
�[_"?=9O4
`ESU254�_5`U4+8���K�6V4XD `;4X9;i[?AN
4ZS;25KWS­RW?=iI4
`ESU254SO8�e � ?QP5N]8�YT?=PBRl:Q?=PB��`�8��qK�e,K�R�4�-�13254E<B8.NX_BY�4
P[SO`¨KW9O4GeB9O8�N]4
`;`U4]<sK�`���8�:=:=8���`�S;8
4
PB2,KMP5N]4CSU254
?Q9&N
:AK�`;`�?��5N]KWS;?=8�P+��_,KW:Q?=S�~�-q13254 �B9O`�S&`US;4
e�?A`oSO8weB9;8.N
4]`;`¶SU254C?=PBN]8�YT?=P5R
:=?=P"�.`�S;8 �¢KWP5<F4X��S;9OK�N
S��I4
~[�o8�9O<"`���9O8�YªSU254q9O4]`�ef4
N
SU?=iI4o`;8�_"9ON]4¬e,K�RI4
`]-jn¶KW:=:Q?=P5R¶SU254
�
	
�
�����
	������
��������	����������� 8�e�4
9OKWSO8W93��8�9¶SU254C<B8�N
_"YZ4XP�S;`!� � �7S;2,KWS3ef8�?QP[S3SO8�4]K�NO2<B8.NX_BY�4
P[S#" � ?=P�S;2B4z`U4
Sq�o4zR�4
S¬K7`;4XSo8W��e5KW?=9;` 8�����4
~[�o8�9O< �CSU?=Y�4]`j8W�f8�N]NX_B9;9;4
P5N
4]`
��®%$�&(' � �()�* ' ³+�­S;25KWS�NO2,KW9OK�N
S;4
9;?��]4," � -¬132B?=`&8�ef4X9gKWS;8�9&?A`&<"4
SgKM?=:A4
<>?=P$J.4]NXS;?=8�P b.-x\B-x\B-

-/.
0 �21 � 0�3 " �54 �6��®%$�& � � �() * � ³+�­«�7 0�.�8 � � �29 ��: � ���<;�®�� � � � �
"����W³
��Pk:AKWSO4X9&`;4
N
S;?=8�P5`&�o4E4 �.e�4
9U?=Y�4
P[SgKM:=:=~TiI4X9;?Q��~+S;2547e�8�SO4XP[S;?�KM:�8���S;2B?=`�KWeBeB9;8�K�NO2�-

132B4F?=`;`U_B4E8���4X��SU9gK�NXS;?=PBRT��4
~[�38W9O<B`¨��9;8�Y�SU254G:=?=P"�.`¶?=`&?=YTef8�9USgKWP[S¶?QP^8�_B9zN]8�P �SO4X��S]-*1�KM��?QP5R�?=P[S;8�K�N
N]8�_BP[SwSU254Z�o8�9;��`�8�� ��/ �./���c�b ����?QP 13254
`U_5`!�q��4
~[�o8�9O<B`�KW9;4
4X��S;9OK�N
S;4]<§��9;8�Y SU254a:Q?=PB��KWP5NO258W9V®�?�-x4�-�S;254a`USU9;?QP5R Df4XS��34
4
P SU254>= �@? KWP5<
= A �B? SgK�R�`g³$KWPB< ��9;8�Y S��38 SO4 �.Ss`�S;9U?=P5RI` ®�4LK�NO2 8��k/��I��NO25KW9gK�NXSO4X9O`*:A8�PBR[³ �
8�P54�eB9O4
N]4]<.?=P5RVSU254^`USgKM9;S;?QP5Rs:=?=P"�	SgK�RVKWP5<¤KWP58�SU254
9T��8�:=:=8��&?=P5R�SU254$4XP5<"?=PBR�:=?QPB�
SgK�RB- 13254$�&?=PB<B8��H?=`�SU9;?=YTY�4]< �&2B4
P54XiI4
9^N
4
9;SOKW?=P@}¨1�m$| SgK�RI`ZKWeBe�4LKW9���`U_5NO2
K�`C= �D? � =FE �G? � = � 0 ? � = �("D?�4XSON���Df4
NLKW_5`U4l`U_5NO2�SgK�RI`v_5`U_,KM:=:=~k`U?=R�PB?Q��~kSU254
:A8IR�?=NLKW:.4
PB<T8W��SU254¶2[~�e�4
9U:=?QPB�­P54X?AR�2[D�8�9;?QP5RGKW9;4LK"-�13254&�&?=P5<B8�� `U?��]4¶2,K�` D�4]4XP�NO2B8 �`;4
P�%Q��� ��'­4 �.e�4
9U?=Y�4
P[SgKMS;?A8WP�`;8�S;2,KMS¶S;254C9;4]`�_B:=SU?=P5RwY�4LKWP>P[_BY­Df4X9�8��(�I4
~[�o8�9O<"`z?=`
KWeBeB9;8���?QY+KWS;4
:Q~ �Bi�4 ��/ �./��¯-¬13254FKW:=RI8�9U?=S;2"Y©?=`¶S;2547��8�:Q:A8��&?=P5R"«
/I- ( ?=PB<+S;2547:=?QY�?QSO`o8���SU25472[~�e�4
9U:=?QPB�>KW9;4LK^® `�SgKW9US �B4XP5<ke�8I`U?QS;?=8�P�³

�.- ( ?=PB<+S;2547:=?QY�?QSO`o8���SU2547eB9O4 � 2[~[ef4X9;:Q?=PB�+KW9O4]Kk®�`USgKM9;S � /��I���.`USOKW9;Sg³
c"- ( ?=PB<+S;2547:=?QY�?QSO`o8���SU2547ef8�`US � 2[~�e�4
9U:=?QPB�>KW9;4LK�® 4XP5< �,4
PB<��w/��I��³
\B-vJ.4LKM9ONO2^��8�9&?=YZK�RI4¨SOK�RI`&?=P>SU2547?=P5`�?A<B4C2[~[e�4
9;:Q?=PB�>KW9O4]K"-



� 
D� 
 ����� ��� � 	 � 	 ������� � �
� ����� c./

® K�³�hj��SU9gK�NXSz��4
~[�o8�9O<B`z��9O8�Y©S;254 %�� �&KMS;S;9U?=DB_"SO478���?=YZK�RI4¨SOK�RI`
®�D�³ �z4XYZ8�iI47?QY+K�R�4vSgKWRI`
®�N�³ �z4XYZ8�iI47eB_"P5N
SU_,KWS;?=8�P%�B`�SO8�e � �o8�9O<B`!�,`UYZKW:=:��38�9;<B`
®�<,³�hj��SU9gK�NXSz��4
~[�o8�9O<B`z��9O8�Y©S;25479;4
YZKW?=PB?QP5RwSO4 ��S

b.-vJ.4LKW9;NO2���8�9�`�ef4
N
?AKW:F}¨1�m$|�SOK�RI`a®�SOKWDB:=4�9O8�� �CSgKWD":A4*N]8W:=_BYTP%�v2[~[e�4
9;:Q?=PB� �
:=?A`�S7?=S;4
Y 4XSON�³C?=PaS;2B4TeB9;4 � 2�~[e�4
9U:=?=P"�*8�9Gef8�`US � 2[~�e�4
9U:=?QPB�aKW9O4]K"->J[?=P5N
4T`�_5NO2SgK�RI`o<B4
PB8�SO47KENO2,KWP5RI4¨8�P+S;2B4¨<B8�N
_BY�4
P[S&`�S;9U_5N
SU_B9O4��"S;254X~Z`�258�_B:=<Z:=?QY�?QSjS;2B4
2�~[e�4
9U:=?=P"�.`&P54X?AR�2[D�8�9;?QP5RlKW9;4LK"-
® K�³ �z4XYZ8�iI4¬N]8WY�eB:=4
S;43}v1�m$|+SgK�RI`(?=PB`U?A<"4qSU254¶KM9O4LK.- ( 8�9�4X�"KWYTeB:A4 = � ?

� = � ? � = � ���@?�4XSON�-
®�D�³ �z4XYZ8�iI47eB_"P5N
SU_,KWS;?=8�P%�B`�SO8�e � �o8�9O<B`!�,`UYZKW:=:��38�9;<B`
®�N�³�hj��SU9gK�NXSz��4
~[�o8�9O<B`z��9O8�Y©S;25479;4
YZKW?=PB?QP5RwSO4 ��S

|�4XS¶_5`¶P58�S;4¨S;25KWS¶8�SU254
93?=PB��8�9UY+KMS;?A8WP%��`U_5NO2$K�`3SU254¨SU?=S;:=4v8W��SU254¨6�4
D�e,K�R�4��"8W93S;2B4
e"9O4]`U4
P5N
4+8��3`;8�Y�4�`�ef4
N
? �5NT�o8�9;<B`E?QP�SU254Zy �v|�N
8�_B:=<VKW:=`;8�Df4�_5`U4]<V?QPV8W9O<B4X9ES;8
4 ��S;9gKWN
Sv`;4
YZKWP[S;?=N]`&S;25KWSzNO2,KW9gKWN
SO4X9;?��]4GS;254Ge,K�RI4W-3132"?A`�2,K�`&Df4
4
PkeB9O8�iI4XP�SO8l�o8�9;�
�o4
:Q: �"KWP5<>?A`3_B`;4]<�?=P+`;8�Y�4GKW:AR�8�9;?QS;2BY�`o`�_5NO2$K�` �78.8IRW:A4��x`]-���Pk8W_B9&NLKW`;4��B�o47eB9O8�i�4
SU2,KWS7SU254l`U?=YTeB:=4E_5`U4T8W�o?QP5N]8�YT?=PBRZ:=?QPB��`¨?A`7R�?QiI4
`7RI8.8�<�9O4
`U_B:QSO`!�(D"_BSG_5`U?QP5R>4X��S;9OK
?QPB��8�9UY+KWSU?A8�PZ4X��S;9OK�N
SU?A8�P^SO4
NO2BPB?=�[_B4]`�?A`&8���N]8�_"9O`;4Ge�8I`;`�?=DB:=4�-

|�4
Sz_5`vR�?=i�4­KWPk4X�"KWYTeB:=4E8���258��ªS;254EKW:=RI8�9;?QS;2BY©�38W9;��`]«¶��PkS;254E}¨1�mk| ��9OK�R �Y�4
P[SzS;2,KMSv��8�:Q:A8���`��B��4
~[�o8�9O<B`CKW9O4F4X��S;9OK�N
S;4]<$��9;8�Y�S;2B4F2[~[ef4X9;:Q?=PB�>S;8�S;2B4wn¶h��z±
2B8�YZ4 � e,KWRI4�«
�����
	��


��� �������������
�
�  ������������  �� ���� ���� 	����
	���� ����� ����� 	 ��� � 	"!
���
# �
	 � � 	 � �$��%'&�( ��� � ��	� � � �'���*)+�-, � � � %*� , �� 
� � ��� ��	 � !.(+����	 ��� 	0/
1 % � �+%'&���� 	2/ , � � � % �*) # ��� � 3 , �

� 3 , ���$�"�
	��


��� ����������������������� 	����4��� �5� ���$���'	
6'� � �'���*)')+�7� � �
�
��	�% �
8 ���'% � �:9'% � ���:�7!
��� 6 �;��&�	�%�� 	 	� �	�%��-� �;� � � �
���
	�% �<3+% = ���'%��������
!
���">+%���� ���$&�	�>�� �� �$�� ?/D��	*�
	*@+%0/A( ��� �
9 	��-&�% � �CBD(�	�	E%'&� �� ���

( 9;8�Y SU254w2[~[ef4X9;:=?QPB�^SO8>S;254wy��z|q«�2�SUS;e�« �)�M�&�&�G-xN]4X9;P�-xNO2	SU254weB2B9OK�`;4
`F4 ��S;9gKWN
SO4
<
KM9O4�«

� 1325472�~[e�4
9U:=?=P"��KW9O4]KwS;2,KWSzR�?QiI4
`�SU2547eB2B9OK�`;4 �[n¶h��z± �

� /��I�*NO2,KW9OK�N
S;4
9O`TeB9O4
N]4
<"?=P5RaS;254>2[~[ef4X9;:Q?=PB��-�132B4$KW9;4LK*?A`�S;9U?=YTYZ4
< �&254
9;4
=GF � ?ªKWe"ef4]KW9O`�`;8�P58TNO2,KW9OK�N
S;4
9;`z9;4
YZKW?=P^K�`zKwYZKWS;S;4
9�8�����K�N
S]-



c � ��� ��� ������� 
 ����� � ������� ��� � � � � � ��� � � ��� � ��� ��� � � 	!�

� 13254�/��I�wNO25KW9gK�NXSO4X9O`¶��8�:Q:A8��&?=P5RFS;254C2[~[e�4
9;:Q?=PB��-q13254C:AK�`US3e,KW9;SU?�KW:Q:=~�`U4
:=4]N
S;4]<�I4X~��o8�9;< ®¯J��&?�³�?A`v?=R�P58�9;4]< � = ��� ?ª?A`z9O4
Y�8�iI4
< ��`US;8�e*�38W9O< ����8�9��Z?A`z9O4 �YZ8�i�4]<�KW:=`;8B-�1325439;4
YZKW?=P"?=P5R�eB2B9OK�`;43?=`]«���hj_B9;8�ef4]KWP��¨9ORIKWPB? �]KWS;?=8�P­±z_5NX:A4LKM9
�z4
`;4]KW9ONO2 �Wh _"9O8�e�4LKWP�|(KWDf8W9gKWS;8�9;~ ° KW9US;?ANX:A4 ° 2[~�`U?=N]`�� �74
P54Xi�K �B-

J.8+S;254­`;4
SG8W�¬��4
~[�o8�9O<B`GS;25KWSGKW9;4w4X��S;9OK�N
S;4]<s<B4
`;N
9U?=D�4wS;2B?=`C`Ue�4]NX?��5NwSOKW9OR�4
SGy �v|
�&?=S;2>SU254¨P[_BYwD�4
9�8W��KWeBe�4LKW9OKWP5N]4
`&?A`G��®�N]4X9;P%�0/�³ ��® 4
_"9O8�e�4LKWP � �I³ ��® 8W9OR�KWP"? �LKMS;?A8WP%�Q/�³ �
®�P[_5N
:=4LKW9��Q/�³ ��®�9;4]`;4]KW9ONO2 �Q/�³ �"®�:�KWD�8�9OKWSO8�9U~)�0/�³ �I®�e,KW9US;?=N
:A4��Q/�³ ��®�eB2[~.`�?AN
`��0/�³ �"® RI4XP54
iWK��0/�³ �[-

�7��'(!5���I#��V#������j� ����¥
��#[�M� ��
�!B�����T�(#[� � �V��������#�¥
6V4>�&?=:Q:¶P58�ST<B4XSgKW?Q:&?=P S;2"?A`�J.4]NXS;?=8�P SU254^`Ue�4]N
? �5N
?QS;?=4]`�8��vS;254
`;4�S;2B9;4]4�YZ8�<"_B:=4]`��
`U?=PBN]47S;254X~�KW9;4F4 ��eB:�KW?QP54]<>?QPkRW9O4LKMSO4
9�<"4
SgKM?=:�?QP�no25KWeBSO4X97b�-

�­����� � ��¥L�����
6V4w2,KLi�4T<"4]`;NX9;?QDf4
<a254X9O4�S;2B4lKW9ONO2B?QSO4
N
S;_"9O4TKWP5<*YZKW?=P*`U4
9Ui�?=N]4
`F8W�¶13254
`U_5`
-T13254
`U~�`US;4
Y ?=`EY�8.<._B:�KW9���4]K�NO2 YZ8�<"_B:=4�N]KWP	�o8�9;��`;4Xe,KW9OKWSO4X:=~)�j?Q�¶eB9;8�i[?=<B4]<	�&?QS;2	SU254
9O4]��_B?Q9O4
< ?=P"eB_BSL-�13254 ��?QPB��8�9UY+KWSU?A8�P K�N]��_B?=`U?=SU?A8�P �sY�8�<"_B:A4��o�&2B?=NO2¤?QY�eB:=4
Y�4
P[SO`
S;254  	��5% ��� �$� � �'% �-& B�� 	 3 /	�
	������ ��� / 6�
 8Wef4X9gKWS;8�9F® `U4]4ErC4!�BPB?QS;?=8�Pkb.-x\B-�tI³3NLKWP$KW: �SO4
9UP,KWSU?=iI4X:=~k_5`;4�K>`;4
SF8��o8�P[SO8W:A8IR�~$N]8�PBN]4
e"SO`EK�`7S;254�?=P"eB_BS7�I4X~[�38�9;<	`;4XSEKWP5<�KWP
?=PB?QS;?�KM:I`;4XSj8��.e,K�RI4
`¶®�eB9O4X��4
9gKMDB:=~7�&?QS;2­YZKWP[~G8�_BS;RI8�?QP5R&:=?=P"�.`O³�KMP5<­R�?QiI4oKvN
8�:=:=4]N
SU?A8�P
8��oSU254
YZKWSU?AN
:Q~^N
:A8�`;4Ty��z|�`GK�`G8�_BS;e"_BSL-l13254���?QPB��8�9UY+KWSU?A8�P$4X��S;9OK�N
SU?A8�P ��Y�8�<"_B:A4
SgKW��4]`+KW`l?QPBeB_BS�Ka`;4
S�8��Cy��z|(`�KWP5< NO2,KW9OK�N
S;4
9;?��]4
`T?QSTD[~ 4 �.SU9gK�NXS;?QP5R���4
~[�38W9O<B`
��9O8�Y S;2B4$:=?QPB��`�e�8�?=P[S;?QP5R�S;8	8�9���9O8�Y S;2"?A`+`U4
S+�&?QS;2�SU254$_5`U4*8��7S;254�K�<"iWKWP5N
4]<
:=?=P"�s`;4
YZKWP[S;?=NZ8�e�4
9OKWSO8W9O`]-$13254���?QPB��8�9UY+KWSU?A8�Pa4XPB2,KWP5N
4
Y�4
P[S ��Y�8�<"_B:A4lSgKM�I4]`wK�`
?=PBeB_"S3KG`;4XS¬8���<B8�N
_"YZ4XP�S;`oNO25KW9gK�NXSO4X9;? �
4]<TD�~T`U4
SO`¬8����I4
~[�o8�9O<"`7®��o4
?=R�2[SO4]<�8�9qP58�Sg³
KWP5<�KWP�8�P[S;8�:A8IRW~ZKMP5<+eB9O8�<"_5N
4]`�Kw`U4
YZKWP[S;?AN¨NO2,KW9gKWN
SO4X9;?��LKWSU?A8�P>8W��S;2547<B8�N
_"YZ4XP�S;`
D�~sYZKWeBeB?QP5R>S;254�`;4XSO`­8W�3�I4X~[�38�9;<B`wSO8k`;4XSO`­8W�¶8�P[SO8W:A8IR�~�N]8�P5N
4
eBS;`]- ( ?=P5KW:=:Q~kSU254
�IN
:Q_5`US;4
9;?QP5RkY�8�<"_B:A4 �kNX:=_5`�SO4X9O`�K$`U4
S�8W�&NO2,KW9OK�N
S;4
9;?��]4
< <B8.NX_BY�4
P[SO`>®�4
?QS;254X9­�&?=SU2
�I4
~[�o8�9O<"`¨8�9��&?=SU2^`;4
YZKWP[S;?=N]`O³¶S;8�`�_BD5`U4
SO`vN]8�P[SOKW?=PB?QP5R�`U?QY�?Q:�KW93<B8�N
_BY�4
P[SO`!�5_5`U?QP5R
6V8�9;<5±v4XSvKWP5<>S;254G8�P[S;8�:A8IRW~I-

� ��� ��� *�%�
 %
u�N]8WY�eB:=4
S;4$<B4
`;N
9U?=eBSU?A8�P 8W�7S;254${v~[:A4
Y�4$`�~�`USO4XY ?A`TDf4X~I8�PB< SU254�`UN]8�e�4�8��GYw~
S;254
`U?A`
-�6�4�8WPB:=~*RW?=iI4�254X9O4�K^DB9U?A4X�¶KWPB<�e,KW9US;?AKW: <B4
`;N
9U?=eBSU?A8�P�8��oS;254lY+KM?=Ps��_BP5N �S;?A8WP,KW:=?QS;?=4]`¬8���SU254G`U~�`US;4
Yk-

132B4EYZKW?=P^YZ8�<"_B:=4]`zKW9;4E`�258��&P�?=P ( ?AR�_"9O4Fc"- �.-�13254E:=8��34
`US¨:AKL~I4
9vN]8WP5`U?=`USO`v8��
S;254G{Gm$| ' � � ��,�� � ��' � KWPB< ���
	���� � %�� %�����' -�13254 �B9;`USviI4
9;`U?=8�P�8���S;254F9O4
e�8I`�?=SO8W9;~)�
NLKW:Q:A4]<E±¨KMS;?Q�
���¶KW`j<B4
i�4
:=8�ef4
<�KWSjm$KWPBP"254
?QY�y�PB?=i�4
9;`U?=S�~�-���S�?A`(SgKW?Q:A8�9;4]<G��8�9�`US;8�9;?QP5R



� 
 � 
 � ������� � c�c

Crawler

Acquisition
& Refresh Loader

Semantic
View

Repository and Index Manager

Control
Change

Query
Processor

( ?AR�_"9O4Gc"- �.«j{¨~[:=4
Y�4 ( _"P5N
SU?A8�P,KM:�uv9;NO2B?=S;4]N
SU_B9O4

SU9O4
4 � <BKWSgK ��/������ ��4�-xRB- �I{Gm$|�e,K�RI4
`]-juzDf8�i�4�SU254¶9O4Xef8�`U?=S;8�9;~���8�PlS;254¶:=4
��Sj25KWP5<l`U?=<B4��
KM9O4¶S;2B4¶S;2B9;4]4¶Y�8.<"_":A4]`�?=P�NO2,KM9ORI4�8��,e�8�eB_B:AKWS;?QP5RvSU254¶{Gm$|��¶KM9O4
2B8�_5`;4W-oJ�?=P5N
43S;2B4
��_"P5N
SU?A8�P,KM:=?=SU?A4
`&8��jD�8�S;2R��' %�� � ��'�KWPB<�� � % 	���'&`U2B8�_B:A<kDf4E8�D[i�?=8�_5`!��:=4
Sz_5`o´²_5`�SC`OKL~
K7��4
�@�o8�9;<B`3KMDf8�_"S¬SU254 	-%�� % % � � + � ,�� � � ���&%��
	 ' ��� '(�(,()¨YZ8�<"_B:=4 � �����5/��Ic � -j��S;`¬SOK�`U�
?=`zS;8+<B4
N
?A<"4E�&254XP*SO8Z9;4LK�<*KMP�{Gm$| 8�9C}¨1�m$| <B8�N
_BY�4
P[S��fKWPB<$ef8�`;`U?QDB:=~��&254XP
S;8+9O4X��9O4]`�2*?=S]-G132B?A`C<"4]N
?=`U?=8�P�?A`vD,K�`;4
<*8�PsN
9U?=S;4
9;?AKZ`U_BNO2VKW`¨S;254E?=YTef8�9USgKWPBN]4­8W�¬K
<"8.NX_BYZ4XP[S �5?=S;`z4
`USU?=YZKWSO4
<^NO25KWP5RI4F9gKWS;4F8W9v`�_BD5`UN
9;?QeBS;?=8�P5`�?=P[iI8W:=i[?=P5R�SU2B?A`&e,KW9US;?=N
_ �:AKW9z<B8�N
_BY�4
P[SL-��CPkS;254G9;?=R�2[S � 2,KWP5<^`U?=<B4��5�o4 �BP5<^S;254 � +*��' � � '(�!�(�(,(,���'�� / ���(S;2,KWS
?=`¨KMP${Gmk| � SgKW?Q:A8�9;4]<^��_54
9U~keB9;8.N
4]`U`;8�9vS;2,KWSv`U_"eBef8W9;SO`CKWP${7m$| �[_B4
9;~^:�KMP5R�_,K�R�4�-uzDf8�i�4¨?=S3KW9O4�S;2B4 �() %������ �(���:� ' ����KWPB< ,���� %��:� � �jYZ8�<"_B:=4]`]-�13254¨YZKW?=PT9O8W:A4z8���S;2B4
,���� %��:� � �¬YZ8�<"_B:=4¨?A`¶S;8lN
:�KW`;`U?Q��~>KW:Q:�S;2B4C{Gm$|�9;4]`U8�_B9ON
4]`�?=P[SO8l`U4
YZKWP[S;?AN7<"8�Y+KM?=P5`
KMP5< eB9O8�i[?A<B4�KMP ?QP[SO4]RW9gKWS;4]<	i[?A4X��8��v4LKWNO2 <"8�Y+KM?=P	D,KW`;4]< 8�P K�`U?QP5R�:=4 %-#�,�� ' % ���
r71&r@��8�9qS;2"?A` <B8�YZKW?QP�-j13254�8�e�4
9OKWS;?=8�P5` e�4
9;��8W9;Y�4]<�D[~�S;2B?=`jYZ8�<"_B:=4�KW9O4�<B4XSgKW?Q:A4]<
?QP � b�c � -j��S¬?A` ?=YTe�8�9;SOKWP[S SO8GP58�SO4�S;25KWSo�&2"?=:A4&SU254¨132B4]`U_B`3YZ8�<"_B:=4&4
PB9U?ANO254
`¶K76V4XD
<"8.NX_BYZ4XP[S �jD[~	NO2,KM9gK�NXSO4
9U? �X?=P5R�?QS­�&?=SU2	SO4X9;Y�`w8��vKWP 8�P[S;8�:A8IRW~)��SU254Z{¨~[:=4
Y�4�J.4 �YZKWP[S;?=N&YZ8�<"_B:=4�D"_B?=:=<B` _Bef8WPZS;2B4v��K�NXSoSU2,KWS¬{Gm$|*<B8�N
_BY�4
P[S;`38���KER�?QiI4
P+<B8�YZKW?=P
KM9O47RI8�?QP5R­S;8l25K�i�4G`U?=YT?=:AKW9¬SgK�RI`!�B8�9&SOK�RI`3�&?QS;2�S;2547`;KWY�47`;4
YZKWP[S;?=N]`!�5KWP5<�NLKMPkD�4��
KW`z`�_5NO2�RW9O8�_Be�4]<^KWPB<k��_54X9;?A4
<^S;8IRI4XS;254X9L-

{v~�:=4
Y�4T9U_BP5`w8WP KkNX:=_5`�SO4X9w8���|�?QP�_.� ° n3` � / �W� �¯-�uz:=:qYZ8�<"_B:=4]`FKWP5<�?=Pae,KW9 �SU?ANX_B:�KW9�SU254>{Gm$|�:=8�K�<B4X9O`TKWP5< S;2B4^?QP5<B4X�.4X9O`+KM9O4�<"?A`�S;9U?=DB_BS;4]< Df4XS��34
4
P@`U4
i�4
9gKM:
YZK�NO2B?QP54]`
-q13254G9O4
e�8I`�?=SO8W9;~Z?QSO`U4
:=�(?=`&<"?A`�S;9;?QDB_BS;4]<�-qr7KWSOK�<"?A`�S;9;?QDB_BSU?A8�P+?=`¶D,K�`U4]<$8WP
KMP+KW_"SO8�YZKWS;?=N3`U4
YZKWP[S;?AN�NX:�K�`U`U?��BNLKWSU?A8�Pl8��fKW:Q:,r71&rC`]- 132B4z`�~�`USO4XY�S;9;?=4]`jS;8ENX:=_5`�SO4
9
KW`vYZKWP[~�<B8.NX_BY�4
P[SO`¨K�`ve�8I`;`�?=DB:=4F��9;8�Y�S;2B4­`OKMYZ4F<B8�YZKW?=Pk8�PsKT`U?QP5R�:A47YZK�NO2B?QP54�-



c�\ ��� ��� ������� 
 ����� � ������� ��� � � � � � ��� � � ��� � ��� ��� � � 	!�

13254�4
P[S;?Q9O4w`�~�`USO4XY�?=`¨�&9;?QS;SO4XP*?=Pan � ��KWP5<�_5`U4]`Fn38�9UD,K � b�� ����8W9¨?=P[S;4
9;P5KW:jN
8�Y �Yw_BPB?=NLKWSU?A8�P�KMP5<$}v1&1 ° ��8�9�4X��S;4
9;P5KW:�8�P54]`
-
132B4F��8�:Q:A8��&?=PBRwe,KW9gKWR�9gKWe"25`�<B4
SOKW?=:�SU2547i�KM9;?A8W_5`&YZ8�<"_B:=4]`&8���S;254EKW9ONO2"?=SO4
N
SU_B9O4W-

�C�¶K�`­`Ue�4]N
? �5NLKM:=:=~s?QP	NO2,KW9;RI4+8��3S;254
�() %������ �(���:� ' ���¶YZ8�<"_B:=4���SU2,KWSE�&?=:=:qD�4�SU254
SO8�eB?=N78��jno2,KWeBS;4
9z\B-

	+#�� ��¥]�����,� � � {¨~[:A4XYZ4�9;4]��_B?Q9O4]`�S;2B4�_5`;4a8��­KWP 4H�TN
?=4
P[S �¨_"ef<5KMSgKWDB:=4*`US;8�9gK�R�4
8��E{7m$|¢<BKWSgK"-�1(8 S;2B?=`>4
P5< �¨S;254s`�~.`�SO4XY _5`;4
`$±vKWS;?0� �z<B4XiI4
:=8�e�4]< KMS>S;254syF-
8��7mkKWPBPB254X?=Yk- 1q~[eB?=NLKW:Q:=~)�qS��o8	KWeBe"9O8�K�NO2B4]`l2,KLiI4kD�4]4XP _B`;4]< ��8�9T`US;8�9;?QP5Rs`U_5NO2
<5KWSgK.«C®�?�³¶`USO8W9O4E{7m$|	e,K�RI4
`CK�`�D[~[SO4w`�S;9O4]KWY�`v8�9­®�?Q?�³3`�SO8�9;4ES;2B4­<5KWSOK ��r �Gm S;9O4
4
?=PaK�N]8�P[iI4XP[S;?A8WP,KW:¬r��&m�J�-(13254��B9O`�SFe"9O4]`U4
P[SO`FS;254l<"?=`OK�<.i�KMP�SOK�RI4
`GSU2,KWS7?QSCeB9;?Qi �?=:A4
RI4]`lKaN]4X9;SgKM?=P R�9gKWP[_B:AKW9;?QS�~V��8�9T<5KMSgKVKWN]N]4
`;`ZKWP5< 9;4]��_B?Q9O4]`le,KW9;`U?QP5RaS;8V8�D"SgKW?QP
S;254w`�S;9U_5N
SU_B9O4W-E132B4w`;4
N]8�P5<aKW9US;? �5N
?AKW:=:Q~>N
9;4LKWS;4]`C:A8WSO`¨8W� S;_BeB:=4]` �W8�D"´�4
N
SO`C��8W9C4
i�4
P
YZ4
<"?=_BY � `�? �
4F<"8.NX_BYZ4XP[SO`7KWPB<�S;2B?=`vSO8�RI4
SU254
9v�&?=S;2$S;254w40
f4
N
S78W� ef8�8�9vN
:=_B`USO4X9;?QP5RKWP5<sS;254TK�<B<.?=S;?=8�P,KW:�:�KL~I4X9O`G8��¶K^r��¶m�J*S;4
P5<aSO8�`U:=8��µ<B8��&PVe"9O8�N]4]`U`U?QP5RB-T±¨KWSU?Q�
_5`;4
`7KT2[~[DB9;?=<sKWeBeB9;8�K�NO2�-vr7KWSOKT?A`z`US;8�9O4
<sK�`�S;9O4
4]`¨_"P�SU?=:�K�N
4
9;SOKW?=P�<B4
eBSU2��&254X9O4
D�~[S;4C`USU9O4LKMYZ`&KM9O4v_B`;4]<f- ( _B9US;254X9;Y�8�9O4��"`U8�YZ4zY�?QPB?=Y­_BY `USU9;_5NXS;_B9;4C?A`¬_5`;4
<+?=P+SU254
� �,KWS��Te,KM9;S�SO8l��K�N
?Q:=?QSgKWS;47K�N]N
4]`U`v�&?=SU2 �B4X��?=DB:=4F:=4
i�4
:A`�8���R�9gKMP�_":�KW9U?=S�~)�5uz:A`U8 �,±¨KWSU?Q�
8 
f4X9O`3i�4
9U~ �54 �.?QDB:A4zYZ4]KWP5`¶8W�(NO258.8�`U?=PBR­S;254vDf8�9;<B4
93Df4XS��34
4
P^S;254C8WD"´�4]NXS�KWP5< �,KMS
�38�9U:A<B`
-*±¨KMS;?Q�s?=`EDB_"?=:=S���?QP K$`USOKWP5<5KM9O<VYZKWPBP54X9 �j8WP SO8�e 8W�zKk9O4
N]8�9;<VY+KMP,K�RI4X9
�&?=S;2 �"�.4]< � `U? �
4Ce,K�RI4
`&KWP5<>`U4]R�Y�4
P[S;`G® `;4
��_54
P5N
4]`z8���e,K�R�4]`g³ -oJ�SgKWPB<5KW9O<+��_"P5N
SU?A8�P �KW:=?QS;?A4
`v��8�9G9;4]N]8W9O<sY+KWP5K�RI4
Y�4
P[S�® 4W-dR"- ��DB_ 
�4
9U?=P5R�³78W97��K�`USEK�N
N]4]`U`+®�4�-xRB- ��?QP5<B4X�.4
`g³
KW9O4GeB9O8�i[?A<"4]<kD[~k±¨KMS;?Q��- �¨P54G?=P[SO4X9O4
`US;?QP5R+KW`Ue�4]N
S¨8���SU254­`�~�`USO4XY ?=`&S;254E`UeB:Q?=S;SU?=P5R
8�� {Gm$|	SU9O4]4
`¨?=P[S;8Ze,K�RI4
`]- ( 8�9v`Ue�4]NX?��5NE?=PB��8�9UY+KMS;?A8WP$8�P$S;2B?=`vSO8WeB?AN����o4­9O4X��4
9CS;8
� /��I� � -

�T��#[� � � �����I#�¥L¥L����
�� 132B4¬4XiWKW:=_,KMS;?A8WP78���`USU9;_5NXS;_B9;4]<F�[_B4
9;?=4]`(8�iI4X9�:=8.8�`;4
:Q~z`US;9U_5N �S;_B9;4]< <5KWSgK*`�_5NO2�KW`l{7m$|§2,KW`wDf4
4
P 4X��SO4XP5`U?QiI4
:Q~ `USU_5<"?A4
< <._B9;?QP5R*S;254>:�KW`USwS;4
P
~I4LKM9O`]-^13254lSO4
NO2BPB?=�[_B4]`w<"?�
f4X9­`�:=?=R�2[S;:=~$<B4
e�4
PB<"?=P5Rk8�PVSU254T`U~�`US;4
Y S;2,KWSF?A`7_5`U4]<
SO8s`US;8�9O4+SU254�<5KWSgK �¬8WD"´�4]NXS � 8W9;?A4XP[SO4]< �o<B4
<"?AN]KWSO4
< 8W9�9O4
:AKWS;?=8�P,KW:¯-a}v8��34XiI4X9 �3P58WP548��qS;254�4 �.?=`USU?=P5R>KMeBeB9O8IK�NO254]`G`UNLKW:=4wSO8+S;2B4w6V4XD�-E{v~�:=4
Y�4­?A`¨N]8�P5`�?A<B4X9;?QP5R+DB?=:Q:=?=8�P5`
8��j<B8�N
_"YZ4XP�S;`w®��G8�8IR�:=4¨?A`�?=P5<"4X��?=P5RlY�8�9O47S;25KWP�8�PB4FDB?Q:=:Q?A8�P�}v1�m$| <B8�N
_BY�4
P[SO`O³
KWP5<*Y�?Q:=:Q?A8�P5`�8��o��_54
9U?A4
`Ge�4
9G<BK�~�-TJ.8 ����_54X9;~*eB9;8.N
4]`;`�?=P5R^K�N
��_B?=9;4]`7?=P*{v~�:=4
Y�4lK
S;9;_":=~^<"?A`�S;?QP5N
S �,KLiI8�9]-Euv`¨?A`v8���SO4XP*S;254�N]K�`;4��fS;254���_54X9;?=4]`7KW9;4­9O4XeB9O4
`;4XP�S;4]<a_5`U?QP5R
KWPTKW:AR�4
DB9OK"-j13254¶PB8�i�4
:QS�~�8���S;254�KWe"eB9O8�KWNO2T:Q?A4
`�?=P^®�?�³�K7<"?=`USU9;?=D"_BS;?=8�Pwe,KWSUSO4X9;PlS;2,KMS
`;NLKM:A4]` S;8FSU254z6�4
D�®�?Q?�³�SU254�4H�TN
?=4
P[So?QY�e":A4
Y�4
P[SOKWS;?=8�P�8���KFN
8�Y�e":A4X�lKW:ARI4XDB9gKM?AN¶8�e �4
9gKMSO8�9��"P,KWY�4]< ° KMS;SO4X9;P�J�NLKWP%�BSU2,KWS�N]KWeBS;_"9O4]`�`U8 � N]KW:=:=4]<+S;9;4]4G��_54
9U?A4
`��B?�-x4�- �B��_54X9;?A4
`S;2,KWS �B:QSO4X9GN]8�:Q:A4]NXS;?=8�P5`78��o<B8�N
_BY�4
P[SO`EK�N
N]8�9;<"?=P5R>S;8k`U8�YZ4�SU9O4]4le,KWSUSO4X9;PVKWP5<a4X� �S;9gKWN
S3?QPB��8�9UY+KWSU?A8�PT��9O8WY·SU254C`U4
:A4
N
S;4]<�<B8�N
_BY�4
P[SO`
-¬132547K�<B<"4]<>4X��eB9;4]`U`U?=i�4Fe�8��34X9
eB9O8�i[?A<B4
<kD[~�<5KWSOKWD,K�`U4 � :=?=��47{Gm$|	��_54X9;~�:�KWPBR�_,K�RI4
`&?A`�NLKWe"S;_B9;4]<$_5`�?=P5RT`USOKWP5<5KM9O<



� 
 � 
 � ������� � cIb

8Wef4X9gKWS;8�9O`G®�4�-xRB- � ��8W?=P%�,mkKWe%�54
S;N�-�³X- ( 8�9�<B4XSgKW?Q:A`¶8�P^S;2"?A`¶SO8WeB?AN��"�34G9O4X��4
9�SO8 ��/ � � -

!�!"�L! )>������� ¥L��������� � {¨~[:=4
Y�4�P54]4
<B`>SO8 N
9OK��&:7SU254*6V4XD§?QP `;4]KW9ONO2�8��G{Gm$|
<BKWSgK"-Z��S­KM:A`;8�P54
4]<B`FSO8k9;4
��9;4]`U2Ve,K�RI4
`FS;8^��4]4
e SU254l9O4
e�8I`�?=SO8W9;~�_Be�SO8k<5KWSO4W->1(8
SU2B?A`�4XP5< �&K*NX9gKL�&:A4X9TSU2,KWSTNLKMP 9;4LK�< Y�?Q:=:Q?A8�P5`G8��ve,K�RI4
`�ef4X9�<BK�~V�¶K�`T<B4
`U?ARWP54]<�-
J�4
iI4X9gKW:oN
9OKL�&:A4
9;`­N]KWPVD�4�_5`;4
<	`U?QYw_B:=SOKWP54
8�_5`U:Q~�SO8^`U25KW9O4TS;254�K�N]��_B?=`U?QS;?A8WPa�o8�9U��-
±z8�SO4vS;2,KWS¶8�PB:=~l{7m$|ae,KWRI4]`&KM9O4C`�SO8�9;4]<�- ( 8�9&}v1�m$| �"S;2B4
~>KM9O4¨9;4LK�<+?QP>8�9O<"4
9¶S;8
<.?A`;N
8�iI4
9&PB4
� :=?QPB��`]-ju§N
9;?QS;?=NLKW:,?A`U`U_54v?A`oSU254C`�S;9gKMSO4]RW~�S;8w<B4]NX?A<B4v�&2B?ANO2�<B8�N
_"YZ4XP�S
S;8Z9O4]K�< �M9;4
��9;4]`U2sP54 ��SL- ( ?=9;`US��fKZ{v~�:=4
Y�4wK�<.Y�?QPB?A`�S;9gKMSO8�9�?A`¨KWDB:=4­SO8+`�ef4
N
?Q��~$`U8�YZ4
R�4
P54X9gKW:¶K�N]��_B?=`U?=SU?A8�Pae�8�:=?=N
?A4
`���4�-xRB- ���&254
SU254
9�?QSE?=`FY�8�9O4T_B9OR�4
P[SwSO8$4X��eB:A8W9O4�PB4
�
D"9gKWP5NO2B4]`�8��"SU254 6V4XD­8�9�S;8z9;4
��9;4]`U2FS;2B4¬<"8.NX_BYZ4XP[SO`(�34¬KW:Q9O4LKW<"~C2,KLiI4W-j13254¬`U~�`�SO4
Y
SU254
PVN
~�N
:=4]`EKW9O8W_BP5<�KW:=:je5K�RI4]`7?QS7��PB8���`E8��7® KW:=9;4LK�<.~$9O4]K�<V8W97P58�S ³C<B4
N
?=<"?=P5R>��8�9
4]K�NO2$e5K�RI4G�&254
SU254
9zS;2B?=`&e,K�RI4G2,K�`&SO8lD�4F9;4
��9O4
`U254
< �M9;4LK�<�<._B9;?QP5RTSU2B?A`&e,KM9;S;?=N
_B:AKW9
NX~�N
:A4W-+13254T<B4
N
?A`�?A8�Ps��8�9F4]K�NO2Ve,KWRI4�?A`CD,K�`U4]<�8�P�SU254lY�?QPB?=YT? �]KWS;?=8�P$8W�¶K�R�:A8WD,KW:
N
8I`US¨��_BP5N
SU?A8�P*_"P5<B4
9G`U8�Y�4­N]8WP5`USU9gKW?QP�S]-F13254�N]8�PB`US;9OKW?=P[SC?=`vSU254lKLiI4
9OK�RI4­P[_BY­Df4X9
8W�¬e5K�RI4]`7SU2,KWSC{v~�:=4
Y�4w?A`¨�&?Q:=:Q?=P5RlSO8>9O4]K�<*ef4X97S;?QYZ4Fef4X9;?A8�<�-E13254lN]8I`�S7��_BP5NXS;?A8WP
?=`w<B4 �BP54]<¤K�`­SU254�<"?A`U`OKWSU?A`U��KWN
S;?=8�P 8���_5`U4
9;`lD�4
?QP5R�eB9;4]`;4XP[SO4]< `USOKW:A4><5KMSgK"-Vmk8�9;4
e"9O4]NX?A`U4
:=~��B?=S¶?=`&D,K�`;4
<k8WP$NX9;?=S;4
9U?�Kw`U_BNO2*K�`
«

� J�_BD5`UN
9;?QeBS;?=8�PZKWP5< ° _"DB:=?=NLKWSU?A8�P�«�u@_5`;4X93YZKL~�`Ue�4]NX?=��~TKG<B4]`�?=9O4
<�9;4
��9O4
`U2���9O4 ��[_B4
P5NX~k��8�9v`;8WYZ47e,KW9US;?=N
_B:AKW9z<B8.NX_BY�4
P[SO`
-zuz:A`U8 �,`;8�Y�4G�[_B4
9;~k`U_"D5`;NX9;?=e"S;?A8WP
Y+KL~w9;4]��_54]`�S3SU254&9O4]RW_B:�KW9q9;4
��9O4
`U2B?QP5RF8���`U8�YZ4&e,KWRI4]`
- ( ?=P5KW:=:Q~)��SU254�8��&PB4
9o8��
KE<B8�N
_BY�4
P[SoY+KL~l:A4XSo{v~�:=4
Y�4z�[P58�� �&254XP^K­NO2,KWP5R�4¨8�N]N
_"9O`&KWPB<Z9O4
�[_B4]`US&K
9O4
��9;4]`�2$8���S;2547�3KW9O4X258�_5`U4F��8W9&S;2B?=`&<B8.NX_BY�4
P[SL-

� 1�4XY�e�8�9gKM:5?=PB��8�9UY+KMS;?A8WP�`U_5NO2+K�`q:�K�`�S � SU?=Y�4 � 9O4LKW<w8�9¬NO2,KWP5R�4z9OKWSO4W« 132B?A` ?=`oKMP4]`USU?=YZKWSO4�8���S;254�P�_"YwDf4X9�8���_Be�<5KWS;4]`wS;25KWS­�o4
9;4�YT?A`U`;4
<V��8�9lK$e,KM9;S;?=N
_B:AKW9
e,K�RI4W-

� ° K�RI4¬?=YTef8W9;SgKMP5N]4W«�132B4¶`U~�`US;4
Y¢Yw_5`US�9O4]K�<­?=PEeB9;?=8�9;?QS�~G<B8�N
_BY�4
P[SO`�S;2,KWSjKW9O4
��?=YTef8W9;SgKMP�S��¶KWPB<G9;4
��9;4]`U2FS;2B4
Y Y�8�9O4�8���SO4XPFSU2,KWPF8�SU254
9;`]-j1(8�4]`�S;?=YZKWS;4�e,K�RI4
?=YTef8�9USgKWPBN]4���SU254¨`�S;9;_BN
S;_"9O4C8��fS;254z6V4XD^KWP5<ZSU254v?QP�SU_B?=SU?A8�PlSU2,KWS3?QY�e�8�9USgKWP[S
e,K�RI4
`�N]KW9;9U~	S;254X?=9l?=YTe�8�9;SOKWP5N]4+S;8ae5K�RI4]`�SU254
~ e�8�?=P[S�SO8�KW9;4�_B`;4]<f-@132B?A`
:A4LKW<B`¶SO8TK �"�>e�8�?=P[S�N
8�Y�e"_BSgKWSU?A8�P �.�&2B?=NO2k?=`&<B4
SOKW?=:=4]<+?=P�� ��� -¬mk8�9O4G<B4XSgKW?Q:A`
8�P�S;254GN
9OKL�&:A4
9�?QSO`;4X:=��NLKMPkD�47��8�_BP5<�?=P ��/ ��c � -

�­'(!5��
�# �E��������� �#� 13254 �B9O`�STK�`Ue�4]NXSZ8W�vNO25KWP5RI4^N]8�P[SU9O8�:¶�o4^N]8�P5`�?A<B4X9O4
< ?=`lK
`�_BD5`UN
9;?QeBS;?=8�P�Y�4]NO2,KWP"?A`UY ��/��I��� -�u¶S SU2543SU?=Y�4¬�o4¶:A8�KW<w8�9�9;4
��9;4]`U2�K¨<"8.NX_BYZ4XP[S �I�o4
<"4
SO4
N
Sq�&254XS;254X9¬?QSjiI4X9;? �54]`qe,KWSUSO4
9UP5` `Ue�4]NX?��54
<TD[~�`U8�Y�4&`U_BD5`UN
9U?=eBSU?A8�P5`
- h��"KWY�e":A4]`
8W�3NO2,KMP5RI4]`7SU2,KWSGNLKMPaD�4wY�8�PB?=S;8�9O4
<�?=P5NX:=_5<"4��f��8�97?QP5`USOKWP5N
4��(K+YZ8�<"? �5NLKWSU?A8�P�8��oK
e5KW9;SU?AN
_":�KW9 <"8.NX_BYZ4XP[S ��S;254�<"?=`;N
8�i�4
9U~l8��fP54X��<B8�N
_"YZ4XP�S;`¬�&?QS;2�K7R�?=i�4
PZr71&rw-�6�4



cIt ��� ��� ������� 
 ����� � ������� ��� � � � � � ��� � � ��� � ��� ��� � � 	!�

KW:A`U8+`U_Be"ef8�9USCY�8�PB?=S;8�9;?QP5RTN]8�P5<.?=S;?=8�P5`¨KWSCS;2B4w4
:=4
Y�4
P[SC:A4XiI4X: ��4W-dRB- �fY�8�PB?QSO8�9U?=P5RT8��
S;254GP54
�&:Q~�<"?A`UN]8�iI4X9O4
<*<B8.NX_BY�4
P[SO`��&?=SU2*KWP$4
:A4XYZ4XP[SzSOK�RIRI4
<�K�<"<"9O4
`;`¨N
8�P[SgKW?QPB?=PBR
S;254>�o8�9O< �[m$KW9;`;4X?=:=:=4]` �B-V6�4��&?Q:=:3`U258�����_"9;S;2B4
9 �¬S;2,KMS�S;254>Y�8�PB?=S;8�9;?QP5R�`�~.`�SO4XY
�34�<B4
i�4
:A8Wef4
< KW:=:=8���`GS;8kY�8�PB?QSO8�9���8WP Kk`�?=P5R�:=4 ° n$�(S;2B4�:A8IK�<"?=PBR^8W�¶Y�?Q:=:Q?A8�P5`v8��
<B8.NX_BY�4
P[SO`&e�4
9z<5KL~)�B�&?QS;2�Y�?Q:=:Q?A8�P5`¬8���`U_BDB`;N
9U?=eBSU?A8�PB`]-

132B4�`;4]N
8�P5<aK�`�ef4
N
SG8��qNO2,KMP5RI4�N]8WP�SU9O8�:�S;2,KMSC�¶KW`C?=P�{v~�:=4
Y�4­?A`¨KZiI4X9O`U?=8�PB?QP5R
YZ4
NO2,KWPB?=`UY���<B4
i�4
:A8Wef4
<ED[~ �C9O4]R�8�9;~7n38�Df4XP,K�KWP5<FuvY�4
:Q?A4 mkKW9;?AKWP%�MKWP5<7eB9;4]`;4XP[SO4]<
?=P�� \�� � - ( 8�9¨4LK�NO2*e,KWRI4���{¨~[:A4XYZ4ERI4
S;`C`UP,KMe5`U258WSO`78�� SU254­e,K�R�4�-C��Sv?A`ve�8I`U`U?=D":A4ES;8
iI4
9;`U?=8�P `;8�Y�4Ze,K�R�4]`]-V1�8*9;4
eB9;4]`;4XP[S�i�4
9O`�?A8�PB`��oK�NO2,KWP5RI4 � N
4
P[S;9U?AN^KWeBeB9;8�K�NO2 �3K�`_5`;4
< �zK�`+8�eBe�8I`U4]<¤S;8 KV<5KWSOK � N
4
P[S;9U?ANk8�P54kSU2,KWS�?A`�Y�8�9;4^P,KMS;_B9OKW:v��8W9+<5KWSOKWD,K�`U4iI4
9;`U?=8�PB?=PBR ��Y�8�9;4�e"9O4]NX?A`U4
:=~��"<B4X:=SOK�`¬?QPZSU254v`�S�~[:A4C8���}z_B:Q: �x`¬<"4
:=SOK�` � bI� �¯-#�C?=i�4
P+S��o8
N]8�P5`U4]NX_BS;?QiI4�i�4
9;`U?A8WP5`E8W�¶K>e,K�RI4���SU254l<B4
:QSgK>?A`7N
8�Y�e"_BSO4
<�_5`�?=P5R^K>iI4
9U~a4H�TN
?=4
P[S
<"?�
�KW:ARI8W9;?=SU2BYk-auv`l8���SO4XP <"8�P54>?=P eB2[~�`U?=NLKW:&:=8IRI`!�¬N
8�YTeB:A4XSO4]< <B4X:=SOK�`­S;25KWSTKW:A`U8
N]8�P[SgKM?=PaK�<B<.?=S;?=8�P,KW:(?QPB��8�9;YZKWSU?A8�Pk`;8>S;2B4�<B4
:QSgK�`CN]KWPsDf4E9O4
i�4
9;`;4]<VKWP5<*N
8�Y�e�8I`U4]<
KW9O4FKW:=`;8l`US;8�9O4
<�-3132B4FY�8�PB?QSO8�9U?=P5RENLKWP�KW:A`U8l�o8�9U�>8�PkNO2,KWP5RI4
`v8�i�4
9zS;254
`;4­<"4
:=SOK�`��
DB_BS��347�&?Q:=:fPB8�Sz<B4
SOKW?=:�SU2B?A`
-

 �#��V!5����� ���]���L#�
,��!"������� � �¨_54
9U?A4]`­KW9O4TYZ8W9O4leB9O4
N
?A`U4Z?=P�{¨~[:A4XYZ4lD�4]NLKM_5`;4��qK�`
8�eBe�8I`;4
<^S;8T��4
~[�38W9O<B`v`;4LKM9ONO254
`���`U_5NO2sKW`�?QPk13254]`�_5`��,S;254X~^KW9O4C��8W9;Yw_B:AKWSO4
<>_5`U?QP5R
S;2547`�S;9;_BN
S;_"9O4G8��(S;2547<"8.NX_BYZ4XP[SO`]-q��P^`;8WYZ4GKW9;4LK�`!�"e�4]8�eB:=4GKW9O4¨<B4!�BP"?=P5Rl`USOKWP5<5KM9O<
<B8.NX_BY�4
P[SO`lS�~[ef4
`�8�9�r71&rC`!�oDB_BSlY�8I`USTN
8�Y�e5KWPB?A4
`�eB_BDB:Q?A`U2"?=P5R�?QP {7m$| 8���SO4XP
2,KLiI4­SU254
?Q9C8��&P�-C132[_5`!�(KTY�8.<"4]`US¨��_54]`�S;?A8WP*Y+KL~>?=P[i�8�:=i�4­2[_BP5<"9;4]<B`78��j<"?�
�4
9;4
P[S
S�~�e�4]`
-&J�?QP5N]4��5?=S�NLKMPBP58�Sv4X��e�4]N
S;4]<$SU2,KWS�_5`U4
9O`��[P58��ªS;254XYHKW:=:��.{v~�:=4
Y�47eB9O8�i[?A<B4
`
K$i�?=4
��Y�4]NO2,KWP"?A`UY��jS;25KWS�4
P5KWDB:A4
`wS;254�_5`;4X9�SO8*��_54
9U~ K�`U?QP5R�:=4Z`USU9;_5NXS;_B9;4��qS;2,KMS
`U_BYTY+KM9;? �
4]`¨K+<B8�YZKW?=P$8�� ?=P[SO4X9O4
`US ��?QP5`US;4LK�<*8W� Y+KWP[~^254
S;4
9;8IRI4
PB4]8�_5`G`UNO254
YZKWSgK.-
p¨?A4X��`�NLKWP^Df4F<B4 �BP54]<^D[~�`;8�Y�4G<5KWSgKMD,K�`;4FK�<.Y�?QPB?A`�S;9gKMSO8�9]- }v8��o4
iI4X9 ��S;2B?=`��o8�_B:=<
Df4aK S;4]<"?=8�_5`^KWP5< P54
i�4
9$4
P5<"?QP5R SgK�`���-�uv:A`U8 �¨Y�4
SOK � <5KMSgK	:�KWPBR�_,K�RI4
`>`U_5NO2ªK�`
�vr ( Y+KL~ Df4$_B`;4]<@D[~ S;254�<"4]`U?=R�P54X9>8��GS;254�r71&r 8�9ZD[~�<"8�Y+KM?=P�4 ��ef4X9;SO`+S;8
eB9O8�i[?A<B4�4X��S;9OKk�[P58��&:A4
<BRI4+8��zK�e,KW9US;?ANX_B:�KM9­r71&rw-���S­?=`Fe"9O8�D,KMDB:A4TS;2,KWSFS;2"?A`E�&?Q:=:
Df4
N]8�Y�4CN]8WY�Y�8�P+?QP+S;254C:=8�P5R­9U_BP�-q13254 �zr ( J�_"?=SO4 � /�b ���"��8W93?=PB`USgKMP5N]4��"�&2B?ANO2�?=`
K>9;4]R�?=`USU9;~�8W� �zr ( `;NO254XY+KW`F?=`78�P54l8��¬S;254 �B9;`USF`US;4
e5`G?=PsSU2B?A`7<"?Q9O4
N
S;?=8�P�-�132[_5`!�
S;2547`U4
YZKWP[S;?ANC?QP[SO4]RW9gKWSU?A8�P+S;4LKWY�`USU_5<"?A4
<>258���SO8lKM_BSO8�YZKWSU?ANLKM:=:=~w4X��S;9OK�N
S�?=S3_5`U?QP5R
P,KWS;_"9gKW:,:�KMP5R�_,K�R�4vKMP5<�YZK�NO2B?QP54z:=4LKW9UPB?=PBRGS;4]NO2BP"?A��_54]`
-3132B4v9O4
`U_B:QSO`¬8���SU254
?Q9o�o8�9;�
NLKWP^Df4C��8W_BP5<�?=P�� bWc�� -



� 
�� 
 � � ������� ��� � ��� 	 ����� � � � � � � ��������� ��������� � �����!�����#	 � � ��� 	 � �
	�� ��� � � � 	���� � �����

� �
	 � 
 ' ,�� *��O( � � , � %/( � -�� % ')(+-�%�� �J%/, ����� (M'�� �8#
� "$#�% � � -�� 	
��% � � ' � � � 	 %�� ' � �
� � %4(+% � ���
� (M'�� %�� �

�o8�S;2�`�~.`�SO4XYZ`&�o4C2,KLiI4CDB9U?A4 �"~�eB9;4]`U4
P[SO4
<k2,KLiI4GKwN
4
9USgKW?QP>P�_"YwDf4X9&8��(��4LKMS;_B9;4]`¶?=P
N
8�YTYZ8�P �IDf8�SU2���9;8�YµSU254¨KM9ONO2B?QSO4]NXS;_B9;4ze�8�?QP�S¬8���i[?A4
� �.KWP5<lS;2B4vN
8�Y�e�8�P54XP[Soe�8�?=P[S
8W�3i[?A4X�G- �¶K�`U4]<	8�P�8�_B9E4X��e�4
9U?A4
PBN]4��&?QS;2a{¨~[:A4XYZ4TKWPB<	13254
`U_5`!���34�<B4]NX?A<B4
<�S;8
�"P5<TKv�¶KL~�8W�5DB_B?=:=<"?=PBRCKCRI4XP54
9U?AN��IY�8�<"_B:�KM9�6�4
D�6VKW9O4X258�_5`�?=P5RGKMeBeB:=?=NLKWSU?A8�P�-�132B4
N
8�9O4G?A<"4LKw?A`&S;2B4G��8W:=:A8��&?QP5R>« �34G�&?=:Q:�_5`;4EKl`;4
YT? � `USU9;_5NXS;_B9;4]<kY�8�<B4
:�S;8T9;4
eB9;4]`U4
P[SSU254�<5KWSOKG`�SO8�9;4]<�?=PlSU254¶�¶KM9O4
2B8�_5`;4��BKWPB<lSU254zKW:=:.S;254&`�SgK�R�4]`q8���S;254&eB9;8.N
4]`;`�?=P5R7�&?Q:=:
D�4GN]8�PB<"_5N
S;4]<"_B`;4
��_":=��_B2B��D�~Z6V4XDsJ.4X9;i[?AN
4]`]-

6�47�&?=:=:�<B4
SOKW?=:�SU2547��8�:=:=8��&?=P5RFSO8�eB?=N]`
«
��� 	������ %�' %�� ����� , � ����� ��� %�� � ����� 6V4TeB9O8Wef8I`U4+Kk:AKWP5R�_5K�RI4�SO8�4]K�`U?Q:=~s<B4
N
:AKW9 �KWS;?QiI4
:Q~$`�ef4
N
?Q��~*K><"~[P,KWYT?AN­�3KW9;4
258�_B`;4T8��q6V4XDa9;4]`U8�_B9ON
4]`
-l13254�:�KWP5RW_,K�RI4
<B4]`UN
9;?QDf4
`E8WPaSU254l8�P54�2,KWPB<aSU254�:A8IR�?=NLKW:�8�9ORIKWPB? �]KWS;?=8�P*8��o<5KWSOK�KWP5<sYZ4XSgK �<5KWSgK.- 13254¨:AKWP5R�_,KWRI4¨KM:A`;8E`Ue�4]NX?��54
`3S;254v`;4X9;i[?AN
4]`&KWPB<+��_54
9U?A4]`oS;2,KWSoY+KMP,K�RI4
?=SL-j13254FY�8�<B4
:�9;4
:Q?A4]`&8WP^{7m$|�S�~[e�4]`�SO8l<B4]`UN
9U?=D�4FeB?=4]N
4]`�8���?=PB��8�9UY+KMS;?A8WP�-

��� , � ,�� �����v6V4weB9;4]`U4
P[SGS;254lJ[eB?=Ps`�~.`�SO4XY S;2,KMS7NLKWPsD�4­_5`U4]<sSO8>N]8WP5`USU9;_5NXS
KWP5< Y+KW?QP[SgKW?QP Ks�3KW9O4X258�_5`U4kD,KW`;4]< 8�P ?=SO`�<"4]N
:AKW9gKMS;?=i�4�`Ue�4]N
? �5NLKMS;?A8WP�KWPB<
_5`;4X9w��4]4
<"D,K�NO��-�13254+`U~�`�SO4
Y N]8�P5`�?A`�SO`­?QP K !&%�'(�()*��+-,�� � �(��� � ��� ��'GKWP5< KMP4X�.4]NX_BS;?=8�P�e":�KWSU��8�9;Yk-�132B4�e":�KWSU��8�9;Y ?A`jD,KW`;4]<�8�PT`USOKWP5<5KW9;<TS;8.8W:A`&®�4�-xRB-#�IKLiWK
9;_BP[S;?QYZ4L³jKWP5<T8�PlYZ8W9O4&`Ue�4]NX?��5N�SO8�8�:=`��I`�_5NO2>K�` SU254�u¨N
SU?=i�4
{Gmk|������,4XP5R�?QP54�-
u¨N
SU?=i�4
{Gmk|@?=`­K^`U~�`US;4
Y S;2,KMS­4XP,KWDB:=4]`GS;254TY+KWP5K�RI4
Y�4
P[SF8��¶{7m$|�<B8�N
_ �YZ4XP�S;`¨�&?=SU2*4
Y­Df4
<B<B4]<�6�4
Ds`U4
9Ui�?=N]4wN]KW:=:=`­®�?=PkS;254w`�eB?=9U?=Sv8��oJ�_BP �d` ��J ° 8�9
m^?ANX9O8I`U8���Szu7J ° ³X-�13254EN]8�YTeB?=:=4
9�RI4XP54
9OKWSO4
`CKWPk?=P5`�SgKWPBN]4F8��jS;2B4F�3KW9O4X258�_5`U4
® `;8WYZ4�{Gm$|�`UNO254
YZK�`3KWP5<Z`U8�Y�4z?QPB?=SU?�KW:.{Gm$|�N
8�P[SO4
P[Sg³oKWP5<TS;254vN]8�<B4�S;2,KWS
�&?=:=:�Y+KMP,K�RI4­SU254l<5KWSOK�8W�oSU254w�¶KM9O4
2B8�_5`;4�KWP5<sS;2B4�NLKW:Q:A`¨S;8�SU254�6V4XD J�4
9 �i�?=N]4
`]-
6V4¨_B`;47KWP�uvN
SU?=iI4X{Gm$|s4X�.4
N
_BSU?A8�P>eB:AKWS;��8W9;Yk-�6�47KW:A`U8EeB9;8�i�?=<B4C`U8�YZ4v2B?AR�2
:A4
i�4
:&9;4]��_B?=9;4
Y�4
P[SO`�SU2,KWSl`U2B8�_B:A< D�4>`U_Be"ef8�9USO4
< D[~ KWP[~	e":�KWSU��8�9;Y SO8*9;_"P
S;254�� � ���V`U~�`�SO4
Y ® 4W-dRB- �3�&2,KMSZS;2B4keB:AKWS;��8�9UY P54
4]<B`Z?QP¤S;4
9;Y�`T8��7`US;8�9gKWRI4��
�[_B4
9;~[?QP5R�KWP5<$_"ef<5KMSO4E��_"P5N
SU?A8�P,KM:=?=SU?A4
`g³X- ( 8�9v?=P5`�SgKWP5N
4���8�P54­N
8�_B:=<�<B4
i�4
:=8�e
`U_5NO2�K�e":�KWSU��8�9;Y�`U?=YTeB:Q~�?QP �IKLiWK"-

��� ,�� � � � � � % � �?� � +*��' � ������' �(,�+ � ��,�� uvP§KWeBe":=?AN]KWS;?=8�P `;4
9UiI4X9^D5K�`;4
< 8WP
KWPV{7m$|@�[_B4
9;~s:AKWP5R�_,KWRI4�?A`G_5`;4
<VSO8^DB9O8���`;4�S;254l�¶KM9O4
2B8�_5`;4�� `;4X:A4]NXS�KWPB<
eB9O8�N]4
`;`ZN
8�P[SO4XP�S]-�yz`;4X9O`ZYZKL~ KW:A`U8�eB9;8�i[?=<B4^��4
4]<"D5K�NO� S;8�SU254k�3KW9O4X258�_5`U4
4
P5R�?QP54&D[~�_Bef<BKWS;?QP5RG`;8�Y�4�8��fSU254z�3KW9;4
258�_B`;4¨<BKWSgK"-�132B?A`q��4]4
<"D,K�NO�lYZKL~wDf4
_5`;4
<kD[~>8�SU254
9z`;4X9;i[?AN
4]`
-



cI� ��� ��� ������� 
 ����� � ������� ��� � � � � � ��� � � ��� � ��� ��� � � 	!�

� � ��� � ��' %���� ������+ � � �����·132547�3KW9O4X258�_5`U4E`�258�_B:=<>9O4 �B4]N
S&SU254FK�N
SU_,KW:�`�SgKWS;478��
S;254�NO25KWP5R�?QP5R+6V4XD�-���PsS;2B?=`7`UeB?Q9;?QS ��SU254l`U~�`US;4
Y `�_BeBe�8�9;S;`7NO2,KWP5RI4lN
8�P[S;9O8W:
®�i�4
9O`�?A8�PB`����[_B4
9;~a`�_BD5`;NX9;?QeBS;?=8�P�³¨S;2,KMSERW9gKWP[SF4
i�8�:=_BSU?A8�PaN]KWe,KWDB?Q:=?QS;?A4
`vS;8^SU254
�¶KM9O4
2B8�_5`;4W-

� � ��� # ' %�' � �?�/� %�' �()*��+ ,�� ,���'���� �(�(,��µ6�4Ge"9O8�i[?A<B4GK�`;4XSz8���`U4
9Ui�?=N]4
`�SU2,KWSvKW9;4
��9O4
�[_B4
P[S;:Q~+_5`;4
<kD[~>�3KW9O4X258�_5`U4E<B4
`U?=R�P54
9;`v`�_5NO2*KW`�6�4
D � N
9OKL�&:=?=PBR �BN
:AK�`;`�?�� �NLKWSU?A8�P �We,K�R�4¶9gKWPB�[?QP5R ��i�4
9O`�?A8�PZm$KMP,K�RI4XYZ4XP�S���4
S;N�-0-�6V4�KM:A`;8vYZ4XP�SU?A8�Pl`U8�Y�4
S;2,KMSzKW9O47Y�8�9O47`�ef4
N
?��BNFS;8�K�e,KW9US;?=N
_B:AKW9¶eB9;8W´�4]NXS �BP,KWY�4
:Q~ ��� 	�����-¬13254 ��� 	����
eB9O8M´�4]N
S&?=`¶`Ue�8�P5`U8�9O4
<>D�~�S;254 �z±¨1&|seB9O8�R�9gKWY©8��(S;2B4 ( 9O4
PBNO2 �78�iI4
9UPBY�4
P[S
� bW��� -

��P$e,KW9;SU?ANX_B:�KW9��5?=PsJ�4]N
SU?A8�P�c"-x\B-Q/����o4­eB9;4]`;4XP[S7S;254FYZ8�SU?=iWKWSU?A8�P5`¶��8W9vSU2B?A`z�38�9U��-
��P�J.4
N
S;?=8�PZc"-d\"- � ���o4v<"4]`;NX9;?QDf4zS;254zKW9;NO2B?=S;4]N
SU_B9O4v8��fSU254z`U~�`US;4
Yk- ��P�J.4
N
S;?=8�PZc"-d\"-�c��
�34�?QP�SU9O8�<"_5N
4kS;2B4*`Ue�4]N
? �5NLKMS;?A8WP�:�KWPBR�_,K�RI4W- ��P�J.4]NXS;?=8�P c"-x\B-x\ �&�34*<"?=`;NX_5`;`+SU254
eB9O8�S;8�S�~[ef4W-

� ������� � 6+GD> SMIJG:>?68P4L
�­�����L#��f� 132B4¨N]8WP�S;4X��S&8��f8�_B9o�38�9U�l?A` S;254 ��� 	����5eB9O8W´�4
N
S¨«�S;254vN]8�PB`US;9U_5N
SU?A8�PZ8��
KE�¶KM9O4
2B8�_5`;478WP>S;254¨S;8�eB?=N¨8��:� ����	 � ' � , � %�,(,��(,(,�� ���:� -jmk8�9O4veB9O4
N
?A`U4
:Q~)�"8WP54CRI8�KM:�?=`
SO8�N
9;4LKWS;4�KZ�3KW9;4
258�_B`;4TN]8�P5`�?A`�S;?=PBR^8W�3<5KMSgK+SO8>D�4w_5`;4
<aD[~*DB?=8�:A8IRW~^9;4]`U4LKW9;NO254
9;`]-
J.8�Y�4¨8���SU2547<5KWSOKE?A`3KW:=9;4LK�<"~�`USU9;_5NXS;_B9;4]<^KWP5<>N
8�Y�4]`3��9;8�Y©9;4
:AKWS;?=8�P,KW:�<5KWSOKWD,K�`U4]`!�
Y+KWP5K�RI4]<FD[~Ee,KM9;S;PB4
9O`�?=PES;2543e"9O8W´�4
N
SL-�1325439;4]`USj8��BS;2B43<5KWSOKv2,K�`�SO8¨D�43<.?A`;N
8�iI4
9;4]<
KWP5<l9O4
SU9;?=4
iI4
<Z��9O8WYµS;254�6�4
D%�.KWP5<TS;254XP+`US;8�9O4
<���8�9q��_B9US;254X9¶KMP,KW:=~�`�?A`]- �34]N]KW_5`;4v8��
S;254&��8�N
_5`q8�PT6V4XD�9;4]`U8�_B9ON
4]`!�.�o4zN]KW:=:B`U_5NO2�KC�3KW9O4X258�_5`U4��"K !"� # � !&%�'(�()*��+-,��X-j1(8
DB_B?=:=<+?=S��"�347_5`U4FSU254EJ�eB?QPk`�~�`USO4XY S;2,KWS&e"9O8�i[?A<B4
`�SU2547��8�:=:=8��&?=P5R­��_"P5N
SU?A8�P,KM:=?=SU?A4
`]«

� 9O4XS;9;?=4
iWKW:�8W��<5KMSgK�8���?=P[SO4X9O4]`�S �B?QP^e5KW9;SU?AN
_":�KW9¶��9;8�Y�SU25476V4XD�-
� KWP,KW:Q~�`U?A`k8��l?=S;`�N]8�P[S;4
P[S ��®�?�-x4�- �­4X��SU9gK�NXS;?A8WP 8��lP�_"YZ4X9;?AN]KW:­iWKW:Q_54]`$8��lDB?A8 �4X��e�4
9;?QYZ4XP[SO`�<B4]`UN
9U?=D�4]<�?=P�S;25476�4
Dk<B8�N
_BY�4
P[SO`O³X-
� iWKW:=?=<5KWS;?=8�P�8���6�4
Dk<5KWSOK­D[~+SO4
NO2BPB?ANX?�KWPB`¶D�~ZeB9O8�i[?A<"?QP5RwS;2B4
Y��&?QS;2�N]8WP�S;4X��S
?=PB��8W9;YZKWS;?=8�P�«oSU254w<5KMSgKZ`U8�_B9ON
4>® 4W-dR"-C6V4XDs`U?=S;4�³ ��S;2B4­SO8�e"?AN­8W9CNLKMSO4]R�8�9;~k8��
S;254G<B8�N
_"YZ4XP�S;`��,KWPB<k`U8l��8W9;S;2�-

� ?=P[SO4
R�9gKMS;?A8WP>8���6�4
Dk<5KWSOKlKWP5<^8���9;4
:AKWS;?=8�P,KW:�<5KWSOK"-
( ?AR�_B9;4Zc.-�c�`�258���`lKk�¶KM9O4
2B8�_5`;4+SU2,KWSE?A`­N
8�P5`�S;9;_BN
SO4
< _5`U?QP5R$S;2B4+`U~�`US;4
Yk-*��S

`USO8W9O4]`lD�8�S;2 6�4
D�<BKWSgKaKWP5< 9O4X:�KWSU?A8�P,KM:¶<5KWSOK"- J.4
i�4
9OKW:�6V4XD�`;4X9;i[?AN
4]`�KW9O4>_5`U4]<
SO8*N
:=4LKWP �#�":=SO4X9 �qKWPB< 4XPB9;?=NO2 S;254+6�4
D <5KWSOK"-	yz`;4X9O`�®�D"?A8 � SO4]NO2"PB?ANX?�KWP5`O³­KW9;4>KW:A`U8?=P[iI8�:QiI4
<	?=P	SU254+<"~[P,KWYT?AN
`w8��&SU254Z�3KW9O4X258�_5`U4>`U?=PBN]4+S;2B4
~¤®�?=P,³²iWKW:=?=<5KWS;4T`U8�Y�4+8��



� 
�� 
 � � ������� ��� � ��� 	 ����� � � � � � � ��������� ��������� � �����!�����#	 � � ��� 	 � �
	�� ��� � � � 	���� � �����

Warehouse
DATA

Gather Data 
from the
WWW

Integration of
validated Data

Gather Data from
Bio-Industry

Partners

edot Services:
-html clean-up
-doc filters
-content analysis

Biologist work:
-Validation of data
-Querying and using data
-Manage Web data sources

( ?=R�_B9;47c"-dc"« ��� 	���� !&%�' �()*��+ ,��

SU254G6V4XD�<5KWSOK"- ( 8�9�?QP5`USOKWP5N]4��5S;254X~>Y+KL~^KWeBe"9O8�iI4­Kl�o4
:Q:��[P58��&Pk9O4
:Q?�KWD":A47`;8W_B9ON
4
8W��<BKWSgK+® ) � � � �����
�M�M� � � %�,�����+ ' � � '��"³��
	���
������������������������! "�� "
#�%$&
('�) ��'+*,
��.-��!/�0��
1 
!��2��3�4�5)5�% ��!6879�!'� "
�/%):��;3 ��9�� <��/"
#=���
(0>7.�� %��
+'�/"��-<��
�/� "�@?�=�
�/%�>��
(��/"'"�A
���2!)5��
(�(�
B =� "������ %)�'C "�D�!���
��/"
E���5���+=��%
(0F "�HG����5)50��� "
C ���
JIK
�7L0��� "�M�!2���)N���% O ���
</"
��:�� %)��!�����
PHQSR �T=�'"�U�!����=� "������ %)�'(���5�N�V
XWY %/Z�!'� �)N��2V0��� Z�[6:/��!� ����/"
A�% �/%=�'� %=�/"
�0\$9��/% "�]�!6
-^
�7_$9�!2,
�� R �%=�'"�`�!�#aS	Eb_cd Z��7e��
 R ��/#fgWY'(
��g�T$�/"
(�!0��T��
(
� "�(�ShO)N�9���5�N� R -�
i$�/"�jG.)�0�

?�=�
�/��.)5��2] ��Y�!�5�� "�]
�WD$��5�!)5 � ���
M0��� "�e�

������� � 0 143 � 7��
1/> GK3M� G �/7D3 6 C�GD143 
 N/>QP�L � L GK3BE
k �A ��e)��<��
�'� %)��!� R -^
M7�/�)5
 ���L$�/"
���
��. S ���
i��/�'"��)5 �
('� %=�/"
M�!6l ���
i�T�D�% "
��_�

	���
m�T�Y�T "
��n)��47�=e)5�5 o "�`�T=�$�$&�!/� @��)52!�epq��
�G!
��^-J��/�
�����=���
A�%$&
('�)5r�'(�� �)5�!���4)N�s�
0Y�D�����L)5'#�:����2!=9�!2!
# ��9�� <-<)5�5�t7&
i'��!���T)�0�
�/"
(0>)N�> ���
H��
XWY u�%
('� %)��!�v�3	���
H�:����2�=9�!2,

)5�o0Y�D�����L)5'@)5�[ ���
L��
�����
� %�9�� M)5 o
��9��7���
��i %��
]=���
��!6�?�=�
�/%)�
(�4����0[IV
�7w��
�/�G.)�'�

'(���5�5�# "�>7�=e)5��0 R ����0x=�$&0��� "
� %��
F'(�!�. �
��. 4��6^ %��
�-J��/"
����!=���
�� k  H)5�M�����%�>$y�,�%�%)N7���

6z��/+�F=���
�/# "�])5�. "
�/Z�!'� S-<)N ��{ ���
M)5��6z��/����� �)5�!�m�% ��!/"
�0_)5�{ ���
M-J��/"
����!=���
 R 
!��2�� R 7.�



��� � � ����������� 
����	� � � � ���
��� � � � ���
����� ����� �����������������

�������! "�� �)N��24$�)5
('�
(�<�!68)N��6z�!/����� %)��!�8�O	���
M0��� "������0>�L
� "��p�0��� Z�o)N�� ���
+-���/�
����!=���

��/"
H�T "�!/�
(0m)5���Mb_c[6z�!/����� ��

B �^-��!��� =��T ��L
��. �)5�!��
�0 R �i�D=e��7y
�/J�!6y "
('"�e���!���!2!)�
��J��/�
S��
�
(0�
�0� "�4'��!���T �/�=�'� 
����0w����)5�. Z��)N�d�T=�'"�\� -���/"
����!=��%
!� 	���
A��$e$�/"����'"�s-^
>6z�!�5�5�j- )��479����
(0s�!� � 1 )z;
�Mb_cx "�@�% ��!/"
i����0A
XWY'"�9����2,
M0��� Z� R 1 )5):;^���m
XWY �
����T)5G!
i=��%
M�!6 IV
�7_�%
�/�G.)5'(
(��!#"
$&% R
"
$�')( R 1 )5)N)z;*�Mb_c\?�=�
�/��x�:����2!=9�!2,
�� 1 ��+#=�
�/��,!-"/. � (C�!/0��10+Hc
!-"2"3(:;H����0[=�$&0��� �

�:����2�=9�!2,
�� 1 �54E$y0��� "
6!#"/78"9(�;��

	���
�:D$e)5�A�%�D�% �
�� '��!���%)5�% ��S�!6l �-^�]����)5�m'��!�]$y�!��
��. "�9�

� 	���
x'(�!�]$�)N��
�/L ��9�� >)���=��%
(0  "� '(�!�]$�)N��
`�d��)52!�ep��5
�G!
��H�T$y
�'�)5r�'��� %)��!� )N�D ��
B '� �)5G!
9�Hb_c 0��D'�=��L
��. ��(� B '� �)NG,
9�Hb_c
!<;)(
)��+���[
�WD "
����%)5�!�V��6=�Hb_c -<)5 %�

���7&
(0e0�
(0[��
�/�G.)�'�
(�4'(���5�5�(�>:D)N��'(
 B '� �)NG,
?�Mb_c )5�H7�=�)5�N M��/��!=���0��Mb_c R  %��

B '� �)5G!
9�Hb_cA0e�Y'�=���
��. "�g�9��G!
<�#�% %/�=�'� �=�/�
� ����� g)5�O/"
(�!�����9��7��N�o'����,�%
^ ��# ��9�� 
)5�d %��
��5�,2!)�'(���3���D0�
�����:Y
�/�G.)�'�
>'����N���4��/"
�)N�. �/"�D0e=�'�
(0d)N�d ���
 B '� %)5G!
9�Mb{c
0��D'�=��L
��. "�H ��m "��*,
@)N�D ��A�!'('��!=��. M ���
@$�/��Y'�
(���T)5��2m/"
�?�=�)5/�
(0x7D�` %��
]��$�$��N)Np
'��� %)��!�v�

� 	���
�/�=e����)5��2�$��:�� %6z�!/�� )5�+�%)N�L$��N�{��� B '� %)5G!
9�Mb{c ��
�/�G!
�/���	���
F�%�D�% �
�� )5�
'(�!�]$��5
� "
�0]-<)N ��] ���
S��$�$e/"�!$�/%):�� �
<IV
�7>��
�/�G.)�'�
(��0e
(��'�/�)N7y
�0L)5�]I@: P cA!#"
$�'B(
 ��9�� H��/�
�=���
�0x)N�  ��e)��#$9��/� �)5'�=�����/u-J��/�
�����=���
���	���
���
F��
�/�G.)�'�
(�H�����{
�)N ���
�/
7y
+$���/� u�!6l ���
M�T�Y�T "
�� �!/E7y
M�!'�'(
�����
�0_/"
����� "
��N�,�

B �{� G!
�/%GD)5
�- ��6O %��
i��/"'"��)N "
�'� �=e/"
H)��J$�/�
(�%
��. "
�0_)5�{hO)52!=�/"
�Ce�D$e�

� ������� EGF�HJILK�MNH�F�O ��P HRQSOUT5H�V

k �  ���)5�#�%
('� %)��!� R -^
4$�/�
(��
��. H ���
i����)N�`�!�T$y
�'� ��+�!6  %��
4�:����2!=9�!2!
i %�9�� u)��S=���
(0  ��
�%$&
('�)N6:�s�x-���/�
����!=���
!�U	���)5�]������2!=��!2,
>�9�!�F �-��K0e)��T �)N��'� F6 �!'�
� "�9� �!��
m6z�!/]0��� "�
���D0�
��N)5��2m����0V�!��
]6z�!/o��
�/�G.)�'�
L�L�Y0e
��5)N��2��L	���
F�:����2�=9�!2,
@)��o�m��
��])Np��% %/�=�'� �=�/�
(0
1 �Mb{cO; P 	 P�R -^
�-<)N�5�D2!)5G!
J������
^
�We���]$���
��O)5�4 ���
�6z���5���j-<)N��2E��
('� �)5�!���(� 	���
 P 	 P
)5 "�%
��N6O'(���A7y
H6z�!=���0m)N� B $�$&
���0Y)NW �����

WYX�Z/XG[]\ ^�_a`cbedgf

IV
@��
XWY M)N�5�5=��% �/"�� "
i ���
@�L�Y0e
�� -<)N ��K���[
�We���]$���
���IV
@$�/�
(�%
��. o��
�/"
]��$&�,���T)57��5

0�
�r��e)5 �)5�!�m�!6g�]�T)5�]$��5)Nr�
(0L-J��/�
�����=���
M6z�!/EIV
�7_0e�Y'�=���
��. "�(�

h	i Xj[Gk�`l_ IK
>r�/"�T F0�
�r���
m %��
>�%)N�L$e�5)5r�
(0 P �� "�`	3�.$&
(�F6z�!/� �
�WD "'��!�. "
��. 1  %��

'(�!�. "
��. ��!6#���!�L
>IV
�7 $9�!2!
j; R ��=� ����!/ R ��=� ����!/"� R 4	muc R 0��Y'�=��L
��. ���/"
m0�
�re��
(0
=��%)N��2on!79�!�T)�'3nF0��� Z�� ��.$y
��S�T=�'"�`�!�  
��� � � � �!/ ������	���	�� �
p)q�r/s&r/t2u)v&waxzy{q|w)}a~?�aw�q�r/s&rBs�u)v&w�����s�w)��s8�
�/�|s�w/�|s����
p)q�r/s&r/t2u)v&waxzy��?�8~)�Bq�s�u)vaw)���3x3s|�&~9�����



�������>���L�	� ��
 �����
��� �8���	��� � �L�U��� ���>����� �
�����5� � � �������	� ���������l�8�����>����������� �>�	�����>���
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Declarative

Specification

SPIN
Compiler

Formal Description

Supported target
platforms are:

Java and ActiveXML

Executable
Program
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instance
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c43

c25

c10

c9

a3

H1

H1,5

c201

c3

a0

H

a7

a8

c7

c11

c50

c60

c13

c0:a0

H1,3

c15

c4:a5

a5 a8

H5
H8

a6 a9

a12

c4c527c0

c15:a3
c7:a5a6
c11:a5a7
c50:a5a8
c60:a8a9
c13:a8a12 c31

H99

a6

a8

a4

Complex events detected:

a1 a2

a101a3

a5

a7

a5

c10:a1a3
c201:a1a3a4
c3:a1a3a5
c43:a1a5a6
c25:a1a5a8
c9:a1a7
c527:a2

c31:a99a101

a99

'|$',*J%)(�U^:=.( < FHG �[]-P#&\PhIi&()(J%Mm&(J3)6�[Tu$'& G Mm *�WN3����nA�mx*�m"�&6I9 *l|x#P#)K$QP#L3�����'�m"-,*& G

� � � � ��� �

a���&9J-I9]%�m�W *"-Ii&()6P#&6� G  >T & G �;P#�',Y *)($+& G ��)(J3"-I9J-Ii$'"-,�P#"!��n3P#�UN%���S= %0J%N%NX YIK��& G �]3 �M�J%����"�&�& G PR&H$�I�Lg��$'"-,sN%)6 0M^�mI(IK�^] G P*IH&K)($',Y,Y�m)(�^]�& G �� #)6]%��)6�^]DPR&6 *�U$�M��mx*�m"�&EI(��&
�?� 
"! �1# ! Q # ! c �Y=o�O���3)6IK&;�m"�&6��)h& G �A]%P#&\PoIi&()(J%Mm&(J3)6�AL�� ` ! ! � $���$5= �(= ��& G �'�%)6Ii&��xY��"0&[ #l �n=�� %0$'"-Mm�s& G ��LX yn!$'I�"% *&���P#)(�*�^]�� ! � P#�� #"-�z$�I9"% *&{PWM^ *�UN%����nk�mx*�m"�&o= ����WN3)6 0M^�^�m]O&6 %` � =p�O� �%"-] ! Q = %0$+"-M^�U& G �ULg ynq$�Iz��P#)(�*�^]���TV��]3�m&6�mMm&(�^] & G �Mm *�UN%����nb��xY��"0& � � lB� 
"! �1# ! Q �Y= FHG ��" TH�;N3)6 0M^�^�m] &6 �&6P#L%���J` �ba Q =����;I(�m�;& G P#&& G �EM^���'�-Mm *"�&\P#$+"%$'"-,�! c $�I���P#)K�Y�^]g��& G $�I��W�yPR"-I�TH��P#�'I( z]%��&6�mMm&�& G �uMm *�WN3����n;�mx*�m"�&
� Q ��
"! ��# ! Q&# ! c �Y= ��P*M6�b$'"_&\P#L3���e` � TV�;�%"-] ! c � L3J%&[& G �ZM^���'��$'I{"- *&z��P#)(�*�^] =%�$'"-Mm�ETV� G PyxY�E"- s�W *)(�9PR&6 *�U$�M���xY��"0&(IV�'�mlQ&�&6 [N%)( �Mm�^I(I�$'"Z& G $�I�IKJ3L�&\PRL%���#�YTH����n0$'&$+&o=��O��"- >T�)6�m�m"�&6��)�& G ��]-P#&6P�Ii&()(J%Mm&(J3)6�9Tu$+& G ! Q �t&( :�%"-]
� � c � 
"! Q �Y= %0$'"-Mm��& G $�IMm�m�+�S]% ��mI�"% *&VNX *$+"0&�&( �PsIKJ%LW&\P#L3���*�tTV�9Ii&6 *NW$'&(I�N3)6 0M^�^IKIK$+"-, G ��)6�S= FHG �m"WTH�9�m"�&6��)Mm�m�+� ! c P#"-]q]%��&6�^M�&�& G �ZM^ *�UN%�'��n ��xY��"0& �rqJ� 
"! c �Y=h�O� G Pyx*�U"- D�W *)6�ZP#&( *�U$�M��xY��"0&(Ih&6 bN%)( �Mm�^IKI^��I(  *J3);&\P*Ii��$'I� >xY��)o= FHG �p]% 0MmJ3����"0&�&()($',Y,Y��)6�^]1^oM^ *�UN%�'��n��xY��"0&(I < � � l # � Q&# � � c P#"-]+�rq<=



0(^ ���������
	���� ����
�������
����	��
��	������
�	���	

� 9 ��� ��� + � + ) � � ��� + � � ���(' �39*),+ � �
'S #)��yP*M G &\PRL%��� � � T G $'M G $'I�P G P*I G �w&6P#L%���y��P#"-]Z�yP#M G P#&( *�U$�MH��xY��"0& ! � �tTV��]3�m"- *&(�L0� � ! ! � $�& G � ! � ��"0&K)(�s *l%& G ��&\P#L%�'�(= %0&\PR)(&($+"-,ElQ)6 *� & G �p,/KR0xL>K LM0�I<L>) �b *l%$'"%M^ *�U$'"-,P#&6 *�U$�Mu��xY��"0&(I^�%TV�9N%)( �]�J-M^��& G �9I(�m&H *l�Mm *�WN3����nU��xY��"0&(I�& G PR&�P#)(��&K)($',Y,Y�m)(�^]UJ-IK$+"-,& G �zl� *�+�� >Tu$'"-,;P#��,Y #)($'& G ��<

� � ' ��9*)(+ � � '- *)Z�^P*M G  *)6]%��)6�m]~IK�m& �
 *l9P#&( *�W$'MA�mx*�m"�&6Im�H& G �D)(�^IiJ%�'&ZIK�m& 
 $'IN%)6 0M^�mI(I(�m]�L�����,/)�. 1��d` # ���hT G ��)6�k& G ��� )(�^MmJ3)6IK$+xY�y�ZlQJ%"-M�&($' *"	�J,/)�. 1;$�IZ]%�8�%"-�^]�P*Il� *�'�' TEI=<

� $'I�& G �s` &\P#L3���z *)�P#"%`�
�&6P#L%�'�[P#"-]
!�� f %(%'% !��
��$�IEPR"b *)(]%�m)(�^]kI(��&9 #l�P#&( *�U$�M{��xY�m"�&(I�=
' �B��� F v �U���J,/)�. 1�� �[� !�� f %'%(% !��
�*�

�!=�
 � �

� = '
� � �yP*M G �p$+" !#� %(%�� $
� Pt� � �
� L��pv ' � ! !��kj $�$�Iu��P#)(�*�^] F d�� � P*]%]D$'&6I���P#)K��&6 &
 ��� �{v '
��M>�pv ' � ! !�� j $ NX *$'"�&6IE&6 WI( *�W�[&\P#L%�'� � ! F d�� ��P#]%]��J,/) . 1�� � ! # !�� j�� f %(%(% !��
�Y�&6 &
 ��� �{v '
��]S� � �U���

(_=�� � F � ����

F  9 *L%&\PR$'"�& G ��M^ *�UN%����ns�mx*�m"�&6I�]%��&6�mMm&6�m];L��;P�I(�m& �!TH�HIK$'�UN%�+�zMyP#�+�*����� ����� ` # ����=a ��&�J-I�)(�^MyPR�'�g& G P#&uIi$'"-Mm��TV�{J-I(� G P#I G � &\P#L%�'�^Im�3& G �zMm YIK&(Iu *l�&\PRL%�����' � #�0J3N-IH$'"�� �wL��
� �jM#�3$�I��A� � ��=����Tu$+�'��L3)($����%�kM^ *"%IK$�]3�m)�$'"k& G �sl� *�'�' Tu$+"-,;NSP#)6P*,*)6P#N G IE& G �sTH #)6IK&�MyP*IK��Mm *� �N%����n�$+&j�k *l� *J%){P#��,* *)($+& G �!�%M^ #"-IK$']%�m)K$'"-,�&jTV �NSPR)\P#�W�m&(�m)6Im�X& G ��M^P#)6]3$+"SP#�+$'&j� .  *l��P#"-] ,  *l|�yP*M G ��
<=

� ��9 � + � � � � � � � ��� � � )(+�; ) � .
vw"�& G �!TV *)6Ii&AMyP#I(�*�ul� *)W�mx*�m)K��IiJ%L-I(��&p *l �
TV�!�' � #� l� *)y�VTH�+�3"-]�P#"��m"�&()K� $+"& G �Z&\P#L3���(= FHG J-I^��& G �W"�J%��Lg��)� *lV�� 0 *��J%N-I[$'"q& G �Z&\PRL%���h$�I��"!�# f �F�A���%$K�>=*'S #)��n3P#�UN%���#�H& G $'I�Ii$'&(J-P#&($' *"�PR)($�IK�^IUl� *)W& G �!$+"-IK&6P#"-Mm�o *l{& G �!N%)( *L%�'�m� ]%�mN3$�Mm&(�^]�$+"
'|$�,*J3)6�\^:= ^:=



������� �\
�
 
 �����
�\����� ����
��u�8� 	���	 � � � 	��,��� 0 -

1

2

3

4 4

3

4

4

2

3

4 4

3

4

4

S={1,2,3,4}
'|$�,#J%)6�\^_= ^ <��� *)(IK&�MyP*IK��Mm *�UN%����n�$+&j�A��n%PR�WN%�'�

� ��9 � + � � � � � � � ��� � � )(+�; ) � ,
FHG �VM^P#)6]3$+"SP#�+$'&j� ,  *l%�^P*M G ��
�P#Mm&6I|P*I�PEMmJ%& �j ��hNX *$'"�&�l� *) & G ��TV *)(IK&|MyP*IK�VMm *�WN3����n �$+&j�!= F  � #L%&\P#$+"oPZM^ #�WN%�'��n0$'&j��$'" �A���%$i���STV��"%�^�^]!&6 ���n0N%�� *)(�s& G �s]-P#&\PUIK&K)(J-M�&(J%)(�J3N &6 A����xY��� . = FHG $�I{IiJ%N%NX YI(�mI{& G PR& . * , =:��" & G �;Mm *"�&()6P#)(�*�g$'l , * . & G �m"_TV�Tu$+�'�gIK&6 #NoP#&u�'�mx*�m� , $+"k& G �zTH #)6IK&�M^P*I(�S= FHG J-I=<

�"!�#�� � �p� . 3 �
FHG $'I�$�I�Pq�W *)6�k)6�^P#�'$'IK&($'MpLg *J3"-]�$'"~& G �oMm *"�&6��n�&A *lz& G �oP#N%N%�+$�MyPR&($� #"-Ih& G P#&�W *&K$'x#P#&6�m]A& G �zN%)(�^IK�m"�&9TV *)K�X�-T G ��)6� , -�-hP#"-] . - � ���_=

@�A � A�� � 
 � �:D F � [8D W � D��\D��
	+W:G	W
vw"p& G $�IVI(�mMm&($' *"��0TH�zIi&(J-]3�W& G �9$'" �%J%�m"-Mm�{ *l�& G ������"-,*& G .  *l�& G ��$+"-M^ *�U$'"%,�IiJ%L-I(��&
�n= F  �Ii$'�UN%�'$+lQ�_& G �kP#"SPR�'�0IK$'I^��TH�kIKJ3N%Ng *I(�D$'"eT G P#&Zl� *�+�� >TEI;& G P#&UP#�'�HM^ *�UN%�'��n��xY��"0&(I�P#)6�{ #l����m"%,*& G , =����{I G  >T )6�mIKJ%�+&6I� *"p& G �zPyxY��)\P*,*�zMyP*IK�{&($'�W��Mm *�UN%����n�$+&j� #l|& G �sP#��,Y #)($'& G �u=
�s9 � � ��� � �

���oP#I(IKJ3���b& G P#&W& G � . PR&6 *�U$�MD�mx*�m"�&6IA$+" � G PyxY�oLX�^��"�J%"%$+l� *)(�U�'�O)\P#"-]3 *�W�+�IK�m�'�^Mm&(�^] =��E�^M^P#�'�u& G P#&Z& G �k&6P#L%���mIU$+"~& G �k]-P#&\P_IK&K)(J-M�&(J%)(�oP#)(�!Ii&6 *)(�^]�P*I G P*I G �&6P#L%�'�^I^��P#"-] & G PR& �c$'I{IK&( *)6�m]OP#IzP��'$'IK&o=:%0$+"-M^�ZP��' � #�kJ3Nq$+"qP G P*I G &6P#L%�'��$�IzPR"�A� �>��P*Mm&K$� *"��Y& G �u�� 0 *��J%NZ&($+���� #l�P[IKJ%L3�'$�Ii&� *l . �������m�W�m"�&(I� #l0� G P*I�PsMm *�UN%����n�$+&j��A� . �Q�>= FHG �zl� *J%)EM�)($+&($�M^P#��NSP#)\PR����&6�m)(I�$'"p& G �{N%)6 #L%����� P#)(� � # � # .�#5, =|�O�zl� *J%"%]& G P#&kP ]3$+)6�mMm&kP#"SPR�'�0IK$'IALSP*I(�m]f *" � # � # .�#5, THP*Ip&6 0 eM^ *�UN%����n =�vw"-Ii&6�yP#]���TV�



0 0 ���������
	���� ����
�������
����	��
��	������
�	���	

N%)6�mI(�m"�&�P#"~P#"SP#�+�0IK$�Ih #l9& G �DP#��,* *)($+& G � L�� l� �M�J-IK$+"-,_ *" & G �p$+" �%J-��"-M^�D *l�& G � .NSP#)\PR����&6�m)�=k���WTu$+�'��)6��x�$�IK$+&�& G �W$+" �%J-��"-M^�� *l�� # � P#"-] , P#&s& G ���m"-]  #lu& G $'II(�^M�&($' *"8=���zP*IKIKJ%�W��& G P#&H& G ��&K$'�W��Mm *�UN%����n�$+&j�U *l�& G �{P#��,Y #)($'& G ��$'IHM^ #�WNX YI(�m]A *l�& G �IKJ%�  #l|& G �z&($'�W�{IiNg��"0&���P#��$'"-,;& G �z�� 0 *� �wJ%N-I�$+"D& G � G P*I G &6P#L%�'�^I�=FHG ��]%P#&\P{Ii&()(J%Mm&(J3)6��TV�EJ%I(�uMyPR"ULX�uI(�m�m"�P*I���P*]%�� *l NPL>-(L>N I>= FHG ���(K ,�� '30H����xY���M^ *"-Ii$�Ii&6I� *l &6P#L%���B` & G P#&HTV�{Tu$'�+�gM^P#�'��& G ���(Kv,��x'30 )d&zy�NPL>= FHG ���3)6IK&H���mx*�m��Mm *"-Ii$�IK&(I *lEP#�+��&\P#L%�'�^IJ` �d=!`! *)6�UN%)6�mMm$'I(�m�+�Y��TH�AM^P#�'� � K I>)BNPL>-(L>Nn, 1�!��H& G �U&6P#L%�'� ` �z��& G PR&�m��������"�& !��%$+"�&\PRL%����`�NX *$'"�&(I|&6 t�>=�vw";& G �HI6P#�W��THPy�Y�YTV��MyPR�'�3'*wb) t�NPL>-(L>N�, 1�!�� � %(% !�� �& G ��&6P#L%�'� ` � f a hihih a � � =b�O�WTu$'�'��IK�^�A& G P#&�J%"%]%�m);)6P#& G �m)h,Y��"-�m)6P#�uP#I(IKJ3�WN%&K$� *"%I^��& G �M^ YIi&�$�IV]% *�U$'"SP#&(�^]UL0�W& G ��M^ YIi&u *l M^ #�WN%J3&($'"%,�J%NA&( ;& G � �3)6IK&H���mx*�m�gIK$'"%M^��lQJ%)K& G ��)���mx*�m�'I�Tu$'�'�g"- *&uLX�[)(�yP*M G �^]!�W YIi&E *l|& G �z&($+���S=����Mm *"-IK$']%�m)�I(��NSP#)\PR&6�m�+��& G ��Mm YIK&|lQJ%"-Mm&K$� *";M^ *�UN%J%&6P#&($' *"-I|P#&��^P*M G ���mx*�m�d= FHG $'I�� *&K$'x#P#&(�^IH& G �zl� *�'�' Tu$+"-,;]%�8�%"%$+&($� #" <
�&��+ � +�)(� � �	��� ����� L>) � # � #-, y>L��	� LM0�

� t*L*�v,�� 4 NPL��!.2)�� �v,<I>) 1��x' �>)�.d,/' .2' . .PI0xL>'],/)	LM0����[�3� ) a

3
a 2 � . ��
�� t*L �v,<I>)s, 1 4 K ,&�vLvIvI>.2'�� L>-(L>'*) Im.2' ) t*L �*wb) t1NPL>-(L>Nn, 1 )2t*L

0z&()5&(wdI>)�K�� �>)�� K L%.PI 0xL>'],/)	LM0 ���[�3� ) a
3
a 2
 � . ��� � � �3� ) a

3
a 2l � . �%.PIu)2t*L �v,<I>)V1o,/KuNPL>-(L>N��>2

) t*L��(K ,��x'30%NPL>-(L>N�
�� t*L>'�� #5, # � &(K L�� '30xL>K I>)b,<,�0R2+$rL�I>.�� 4 N �!�YI<L����[�3��� . � &('30� � �3� 
R� . ��

��I�"$#&%�' G "�I(#&)*'\P*'�"+),#�� � � �3��� . ���.- $
�/:l � � �3� 
#� . �>= �{L%I1032Kx405' G P*'^�&� � �3�	l>� . �6270mN �270^I�03#8'6I�' G 09#�J;:;L<032�)*l>=?)@)*� � J%N-IuTA0sT("?=$=B:AP#�,0C"$#D'6P#L;=?0 ` 0 ��� �D� � � . �(210mN;210^I�03#8'6I' G 09#�J;:;L<032�)*l>=?)@)*� � J%N-IuTA0[T("?=$=E:�P#�409"?#F'\P#LG=+0^I+` ��# ` � %(%'%(% ` ) ! 3 0 � � �3� � � . �6270mN �270^I�03#8'6I9' G 0�#�J;:;L<032C)*lH=+)�)*� �wJ3N-I{TA0ZT("?=$=>:�P#�40I"$#J'6P#L;=?0^I q ` �ba � # ` �ba Q&%(%'%(% `IK f a K � =} I�TA0ET("?=$=-I1030L=�P*'70M2y�tI1)*:N0O)*l<' G 0mI10�'6P#L;=?0^IP:APRQS#;),'H0�n�"�IT'y��I1)C' G 0�M�),2�270mIKN<),#-]G"$#&%=+)�)*� �wJ%NDM3)YI�'O"�I6#�J;=$=5=�U0zJ-I109' G 0[lV)*=?=+)>T("$#&%�#&)*'\P*'�"+),# <

�&��+ � +�)(� � �	��� ��WYX .2-(L>' ,�# �[Z )2t*L 4 K ,(yv&zy�.2NO.2)\��)2t_&() ,/']LO]bKR&('30x,��_^��v,�� 4 NPL��UL>-(L>'*)
,a`BI>.�b/L , I>)5&(K�)2Is$ .2) t !��n.PIU'],/)	LM0�c � ���!
!� ) a

3 � �j��

dAe 0Cf;21)@)*gh)*gh' e 0�gV),=?=?)ji("$#&%5=?03:�:lkSm�k*#!no0�gV),p;#;qF"$#DrLf;f<03#&qG"�str <

� ��� � � �	��� ��Wvu "?w,03#+� #5, # �1x;iy0 e kRw,0�<

�zzzzzz�
zzzzzz
�

"?g � � �|{ ,5} � <
� ���!
!� ) a

3�~
��� �

~\�&���� � f �~ � � �
� � 3 ! � " ��� ~ � � �H�

3 ! �
1/:l ~
��{5��{ ���

"?g ��$ ��{ ,5} �'<
� ���!
!� ) a

3�~
��� � �

�T�5�A� �!�*�*+!" � �D<*- � 6B�
" � �
$%$ "B' � "B�!]�$ � 4W"('*�!"h� � ��6 � 9!+!>?�:9�"(+�~�+\$A+D+��3< .*4I>?�<; >?� � 9 � � � 6(�!$�Y� C ;�4(>%� �a� "(' � C+~ � . � � ~;+��\"(' ��� +�-/.�$ � 0 � 1 � �3"(4Y"(' �
" �!6 � 49"(+�6 � ~_^



���������\
�
��������	�\�����
�������u��
������ ������������� ���
k�#&q � ���!
!� ) a

3�~�� � � � ~ 3
)

~�� {��) �
3 ! � �

! ),2 k*#�0Ms�fo0M21"$:N0M#�'7k*=("?=$=?p "T'127k*'1"?),# ),g_' e "
"I210#"�pG=?'Rx$"10�0 ! "?%,p;270 %:='& ~ k���=�(U0fG=+),'A),# ' e ))"10+*&%*p;270,"(),# ' e 0.-+/akjs@"0"�x�' e 0_#8p;:5no0M2(),g	m�),:�f;=?0Ms 03w,03#8'1"(' e k*'2"�'7k*21'i("$' e ' e 0�k*'1),:�"+mI03w,03#8' � x	i e 03270 � "
"9),#J' e 0�34/�k�s�"
"#= dAe 0 f;=?),'�270Mf;270,"103#8'5"�' e 00�s�fo0M21"?: 03#8'7k*=&fo)*"?#8'1"3x8"d= 0S=>' e 0L0�sGk,m3'y#�pG:Sno0M2H),gEm3),: fG=+0MsI03w40M#8'1"yn<0�%*"?#;#;"$#&%�i("?' ekI%,"$w40M#Fk*'7),:�"+m�03w,03#8'Rx k*g�'1032O%40M#&0327k*'1"$#&% k6"7k*:�f;=+0�� m3),:�f;=+0�sl0Mw403#8'5"�= dAe 09g�pG=?==$"?#&0Am3p;2�w40#"H270Mf;270,"103#8'y' e 0(' e 0�),2103'1"?mRk*=G270#"Tp;=?'5"�=87_#�' e 0�"�0�m�)*#&q 21)ji�),g9*&%,p;210#"�x8iy0fG=+),'y),# k9=+)4%4k*21"$' e :�"+mAQ:/�k�s�"
"�x8gV),2Hno0M'1'1032A210Rk,q;k*n;"?=$"?'�Q(=���)*'70�' e k*'�x�gV),2 � $ � { , x' e 03210lmRk�#;#&),'Sn<0 k m3),:�f;=+0�s 0Mw40M#�'�),g(=?03#&%*' e , ' e k*'6"�'7k*21'5"5i("?' e ! � =;7_n "�0321w,0k�=
"1)�' e k*'�gV),2<"1),: 0 � x�'�k�n;=+0+` � :lkRQSn<0O03:�f;'�Q!= dAe "0"P"
"P' e 0Om�k)"10O"?g<0Rk,m e m�),:�f;=?0Ms0Mw40M#�'Nm�),#8'7k*"?#;"$#&%5! � k�=
"1)Jm�)*#�'7k*"?#=">"�),: 0 !@?NgV),2�ACB � =ED�# ' e 0Fm�)*#&qG"?'�"+),#="I),g)*p;2�k*f;f;=$"+mRk�'1"+)*#Bx<' e "
"�m�k)"10�q;)�0#"�#&),'C)�m�m3pG2�)*g�'703#Uk)"�iy0F"�0�0 #&0Ms�'�=>(U0Ip "10I' e 0gV)*=?=+)�i("$#&%5#&),'7k*'1"?),#HG
� ��+ � +�)(� ��IKJ � JMLON � � ) � + ��� � � ��� + � � � � ` ��P � L>)	%8Q+R  
 �S a

3
a T

~U� ��K L 4 K LvI<L�V*) )2t*L
4 K ,(yv&zy�.2NO.2)�W�)2t_&() )5&zy�NPLn` � L��!.PI>)2I5]b.�
�L�
+.PI+V],/)rLM� 4 )UW�^�Z�&�`�)bL>KBKR&)V9Xx,�� NYW9�xL�V]L>KR&()�.ZV��[ \ ,�� 4 NPL�� L>-(L�V*) I�


! ),2Lk*# k*# k�=?Q]"�"0"6),g>' e 0 %^Q�R  �
.g�p;#;m3'1"?),#Bx="�0�0Cr�f;f<03#;qG"$s`_�=d )a"�"$: f;=$"?g�Q ' e 0 k*# k*=$Q]"�"
" ),g9' e 0Df;27),nG=+03:Dx6iy0 i("$=?=O:Nkcb40 ' e 0 4 LvIvI>.�� .PI>)�. \gV)*=?=+)�i("$#&%Ik)"�"�p;:�f;'1"?),#HG
d � �o7�� ��+�)(�9e IKJ � JfIgN�h 7�i�i '�9�� 7 e	j i�k ;9lY9 k � �o7�mon	prqts e Pvu ,/Kp&(N2N

�8w�xy�
z|{ {}�~ z %^Q�R���� �S a �oa T

~�� �p.PIJ& 4z4 Kv,3�!.�� &()bL5X y#W���

dAe "0"_: 0Rk*# "LiA06"T"?:�f;=?QN"+%,#&)*270�' e 05g�k,mM'_' e k*'�m3032�'�k*"$#[03#8'12�"+0,"_"?#D' e 0S%*27),p;#;q'7k*n;=?0y:Nk�Q9n<0A0M: f;'�Q(= dAe "0"h"
">k�f<0#"5"T"?:�"
"T'1"+myk)"�"�p;:�f;'1"?),#6"T"?#&m30A"?#�f;2�k,mM'1"?mRk*=@mRk)"�0#"3x"�),: 0�),g ' e 0�'�k�n;=+0,"Ai("?=$=on<0(=^D�g	iA0�*;#&q`"�p;m e kIm�0M=?=<fo),"$#8'1"?#;%S'7) k*#F03:�f;'�Q '�k*n;=?0,x' e 0."10Rk�27m e i("$' e ' e 0Om303=?= kc"�fG270,*@s i("$=?=@no0L)�w4032Hi("?' e k�'P#&)�0�s�'12�kCm�)�"T'o=^�L)�iA0Mw4032�xgV)*2(' e 0�2�k�#&%40�),g { k*#&q [ iy0Ck*270�"$#�'103210#"�'10�qF"?#BxG' e 0�"?:�f k,mM'6"
"6#&03%,=?"?%,"?nG=+0(=��@030! "+%,p;210g%:=y& ~ n �>gV),2Hw*k*=?p;0#"H),g {`z [ z } gV),2�i e "?m e :Nk*#8Q ` � '7k*n;=+0,"Ak�270L03:�f;'�Q!= ! ),2"$# "�'7k*#&m30,x<"$# ' e 0SmRkc"105)*g { � � �4�,�4��iy0�"10305' e k*'_: )�"�'�),g ' e 05=+k)"�' � �4�4� '�k*nG=+0#"k�270903:�f;'�Q4x;nGp;'(' e k�'L' e 0�*;21"T'L),#&0#"Om3),#8'�k*"$# k�'L=?0Rk)"T'O),#&0903=?03: 03#8'o=

��s9m�n�7Kp�q eK� 7KnOp�s;pr� l��V9 �,pFitk ;9lY9
� 0M' p "�*;21"T' "?%,#&),210J' e 0Um3)�"�' ),gSg�p;2�' e 0M2 =+k�Q,0325"�=�( 0UmRk*=?m3p;=+k*'70[' e 0Uw*k*=$p&0 ),g
� �c���	l ~Z� � } � �c�#�1� ~t� �>= dAe 05),f<0327k*'1"?),# "O' e k�'_k�270C0Ms@0�mMp;'703qUk�2709' e 09gV),=?=?)�i("?#&%=G ! ),20�k,m e 03=?03: 03#8'P"?#I' e 06"?#&m3),:�"?#&%L=?"
"T'Rx�iA0(=+)�))b8p;fI"$#S' e 0�*G21"�'P=+kRQ4032Hk�=?=G' e 0(03=?03: 03#8'1"' e k*' e kRw40�k�#N"?#;q;0Ms�%,210Rk*'1032H' e k�#N"?'H"?#�' e 0�=?"0"�'�x4' e p "ygV)*2y' e 0 � /�' e 03=?03: 03#8'A)*go' e 0



��� 
��.�����	�8������� ���������2���	��
��	���	��
K�����

0

100

200

300

400

500

600

700

800

900

1000

0 500 1000 1500 2000 2500 3000 3500 4000

N
um

be
r 

of
 e

nt
rie

s 
in

 h
as

h 
ta

bl
e 

H
i

i

First layer with different values of M

M=1 000 000
Theoretical curve

M=100 000
Theoretical curve

��
o����
���� �������4��� ����� ���y� �M��!#"%$ � � &(')!�!�')!�&� '*"%+ 
 ",� � '��A� �3�-!#"/.#01�2�#� �/3�46565(587 + 3�487
9 3�:�5(5;565(587<:/565(5=5(565�565(5

0

100

200

300

400

500

600

700

800

900

1000

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

N
um

be
r 

of
 c

om
pl

ex
 e

ve
nt

s 
st

ar
tin

g 
w

ith
 a

to
m

ic
 e

ve
nt

 i

i

N=2000
N=10 000

���S�>��
���� ���?�(� � � ����� ����� �3�-!#"%$ � � @
&(')!�!�')!�& � 'A"B+ 
 "%� � '�� �-�M��!6"C.D0E�2�#�
9 3�:-565(5(565(587 + 3�4F7 �G3/H�565(5�7*: 565�5(5

1

10

100

0 200 400 600 800 1000

N
um

be
r 

of
 e

nt
rie

s 
in

 h
as

h 
ta

bl
e 

H
i, 

lo
g 

sc
al

e

i

First layer values

h=50
Theoretical curve

� � �I��
8�;� �-�J���9��� �=��� � �U� �3�-!#"%$ � �-&(')!D@
!�')!�& � '*"%+ 
 ",� � ' �B� �3�-!#"K. 0 �2�#� �G3�:-5G5(565�7
+ 3/L(5�7 9 3�:-5=5(565

1

10

100

0 100 200 300 400 500 600 700

N
um

be
r 

of
 e

nt
rie

s 
in

 h
as

h 
ta

bl
e 

H
i, 

lo
g 

sc
al

e

i

First layer values

h=100
Theoretical curve

� ~S�M�N
��;� �-�O�(�_� � ����� ���J�-�M�-!#"B$ � � &6'*!�@
!�'*!�& � 'A"B+ 
 "%� � ' �B� �3�-!#"K. 0 �2�6� �/3�:�5G5(5(587
+ 3�:-565�7 9 3�:-5=5(565

! "+%,pG270�%:=y& G dAe 0�0�s�fo0M21"?: 03#8'7k*=B270,"�p;=$'1"." e )�i ' e k*'L' e 0�#8p;:Sn<032�),g 0Mw40M#�'5"_"?#!' e 0*;21"T'A=�kRQ,032A"0"y"$#&q;0�03qNf;21),fo)*21'1"?),# k*= '1) [ PRQ/S Q+� S S a �
~U� ��= ! "?%,p;270,"$%:=y& ~ m��Mx %:=y& ~ q&�k*270 f;210#"�03#8'703q5i("?' e k(=+),%�k*21"$' e :�"+mBQ:/akjs@"0"�xj'7)�"�'�270,"5" ' e 0Pf<),=?Q8#&),:�"�k�=c*;'�x,k*m�m�)*27qG"$#&%'7) � 03:�:lk %:=y& = � = ! "+%*p;270�%_='& ~ k���f;210#"10M#8'1"�' e 0Ifo)*=?Q8#&),:�"�k*=hm3pG21w40�"?#[' e 0�f<)�iA0M2} { � =



� ��� ���\
�
��������	�\��� � �������u��
������ ������������� ���
"$#&m�)*: "$#&% =$"
"�'�x<iy0Si("?=$= e kRw,0 '1)l=+)�))b8p;f � { � 03=?03: 03#8'1"�"$# ' e 0�*G21"�'�=+kRQ4032_'�k*n;=?0(=r4"5"Tp;: "$#&%I' e k�'L' e 0�*;21"T'O=�kRQ40M2("
"6g�p;=$=�x@iy0 e kRw40)G

� �)�#�	l ~Z� � B �
P�� ~ � �

� �)�#�1� ~Z� � B $	� �

?�/ � A P�� ~ � �

� �c�#�	l ~t� � } � �)�#�1� ~Z� � B $

?�/ �

~��
} A�� P�� ~�� �

� �c�#�	l ~t� � } � �)�#�1� ~Z� � � � ~t�
� �
��s9m�n�7Kp�q eK� � 7 9 pr� lY9 JtJtJ
(U0�i("?=$= #&)�i " e )�i�' e k*'Rx@p;#&q;0M2(270Rkc"1),# k�n;=+0�m3),#&qG"$'1"?),# "�x8' e 0�m�),#8'12�"?n;pG'1"+)*# ),gB' e 0e "+% e 0M2O=+03w,03=0"L"0"�),gh' e 0�"7k*: 09),27qG032�),gPm�))"�'o=�(U09i("?=?= "�'�k�21'Li("?' e ' e 0CmRkc"105)*g>' e 0"�0�m3),#&qD=+kRQ4032�=^( 0�i("?=$=op "�0�' e 0�gV),=$=+)�i("?#&%�#&),'�k�'1"+)*#HG
� s p�k�prqts e IKJ � J � N ��� q �,p l]e ��l s � p�k ��i l ` � a ? P � L>)��8Q+R ��� �S a � a T

~��
z A��1K L 4 K L>w

I<L�V*)�)2t*L 4 Kv,(yv&zy�.2NO.2)�We) t_&()�)5&zy�NPL�` � a ? L��!.PI>)2I�Zr&�`�)bL>KsKR&)V9Xx,�� NYW��xL�V]L>KR&() .ZV�� [ \ ,�� w
4 NPL�� L>-(L�V*) I�


dAe 0Cf;27)*n;=+0M:�"
"O' e k�'Rx&),gPm3),p;25"10,x ' e "
"(f;27)*n k*n;"$=?"?'�Q "
"Oq;0Mfo0M#&q;03#8'�#;),'L),#;=?Ql),g� x<' e 05"?#;q;0Ms ),gP' e 0�*;25"�'9k*'1),:�"+mC03w40M#8'RxEn;p;'�k*=
"�)l),g	A&x<' e 0�"$#&q;0�s ),gP' e 0�"�0�m�)*#&qk�'7),:�"+m903w,03#8'o=\��03w,032�' e 0M=+0#"�"�xo'1)lmRk�=+m3pG=�k*'10�k�# p;f;f<032�no),pG#&q ),#D' e 0Sm3),:�f;=+0�s@"$'�Qm3)�"�'y),gE' e 0."10�m3),#&qN=+kRQ4032�x�iy0_)*#;=?QS#;0�0�q '7)�b8#&)�i t*,/$ � &)V WJ)�.�� LvILiA0Li("?=$= 03#8'70M2"$#8'7) &)V W e k)" e /�'7k*n;=?0N),g6' e 0 "�0�m�)*#&q =�kRQ40M2o= dAe 0M270MgV),270*x�iy0l),#G=?Q #&0�03q '7) b8#&)�ie )ji :Nk*#8Q X(. �\L>K L�V*)	k*'1),: "?my0Mw40M#�'5"Hk*f;f<0Rk*2h"?#S'7k*n;=+0r` � x,'1)_no06k*n;=+0H'7)�qG03'70M21:�"?#&0e )ji :Nk*#8Q!'1"$:N0," ~ ),#[kRw40M2�k,%,0��Liy0Sk*2105%4)*"?#&% '7)>*;#&q[k*# 03=+0M:N0M#8'�"$# ' e "
"O'�k*n;=?0,xk�#&qNp;=$'1"?:Nk*'103=?Q,x e )�i :lk�#�Q '�"?: 0#"�iA0_i("$=?= e kRw40�'7)5f;21)@m30�03qN'7)5' e 0+"�0�m3),#&q =�kRQ40M2o=D�gSiy0U#;0�%,=?0�m3' ~ f<0#"�"�"$: "0"�'1"?mRk*=$=?QG��' e 0Jg�k*m3'F' e k*'Fiy0 mRk�# %40M#&0327k*'70Jm�),:�f;=?0Ms0Mw40M#�'5"N' e k*'�" e k*210F' e 0�"1k*: 0`*;25"�'�'�iA)
k*'7),:�"+m 0Mw40M#�'5"�x(' e 0F#8p;:Sn<032 ),g_03w40M#8'1""$# e kc" e / '�k*n;=?0%` � i("?=?=(n<0 "T:lk�=?=+0M2 ' e k*# QGS Q+� S S a �
~U� � PO[ = dAe 032103gV),210,x(' e 0fG27),n k�n;"?=$"?'�Q ),g6*G#&qG"?#;% k�%,"$w40M# 03=?03: 03#8' "$#v' e 0�*;21"T' =+k�Q,032Di("?=?=9n<0 0��8p&k*=5'1)

�^Q+R�� � �S a �<a T
~U� �\����������� � � �"! �$# � TS � � =���"$#&m�0Siy0�k)"5"Tp;: 0�q ' e k*'Ck�=?=>' e 0S'�k�n;=+0,"p` �0�s�"
"�'�x4gV),2�k*=$=@' e 0 � 03=+0M:N0M#8'1"�x4iy06i("?=$=@'�21QSk*=?=�' e 0()*' e 0M21"P%,210Rk*'1032 ' e k*#I' e 03: ~ ),#&m30k*%�k*"?# � "0"HmM=+0�k*21=$Q k*#�p;f;f<032An<),p;#;q �Mx�k*#&q�"?g<' e 0MQ�k*270OgV),p;#&q�"?#�' e 0O'�k�n;=+0*x8f&k�Q�k�#0�s�'12�k�m�)�"T'AgV),2y' e 04"10�m3),#&ql=+k�Q,032 c x@' e k*'H"
"Hm3=+0�k*21=$Q � ~Z� �>= dAe p "Aiy0 e kRw40�k*#Np;fGfo0M2

%�} +j�����6$%" ",� � �#� � 
�� 
��=
 ��' ��
�� ��� � � � � � �-!#"%$ ')! "%+��G!�� �D" �)
'& ���)(+* �G� � 
 �B$\� 7 "%+j�-�\� � ' �*�
'*!=� 
 ��" � � � �-$B$�"%+ 
 ! � � � � � �-!#"%$ 7 $%')!j�a� 
 "&� 
 � + � � �3� � 76
(�A� "%+�� � � � � �-!#"%$�')!-,M"%+ 
 "K+ 
 �3� 
 !�')! ~ ���
$ ��
��*� �-� ",��"B+��G�6!�� � �%���a��$%$\� ~�� ' �*� + 
 �3� � �T��! $��-" 
 $%' ~ �



�,� 
��.�����	�8������� ���������2���	��
��	���	��
K�����
no),pG#&q gV),2O' e 09m�))"�'L),g	' e 0 "103m�),#;qD=�kRQ,032�G

� �c�#� � ~t� �$B � Q P
Q/S Q�� S S a �

~�� � P [
{ { � P�� ~ � �

(U0�f;27)�w,0C"$#DrLf;f<03#&qG"�s � ' e 0�gV),=?=?)�i("?#&%5=?03:�:lk G
��l m m�k IKJ � J0L�� ~

{�z } z
� � w ~���� � Q z

� � ~ } }
�

}
� ��� {`z ' e 03#

~ � � f� � f �~ � � � � ! S � � #��~ � �R�� � f �~ � � � � ! S � � #
dAe "
"6=?03:�:lk�" e )�i�"L' e k*'(' e k*'�k*#!p;f;f<032Ono)*p;#&q!'7) � �c�#� � ~t� �AmRk�#Dn<09%,"?w,03#!n8Q

� �)�#� � ~Z� �$B � Q P Q/S Q+� S S a �
~�� � P [

{
P�� ~�� �

d )�"�"$: fG=?"?g�Q�),pG2�m3),:�f;p;'�k�'1"+)*#Bx@=?03'(p "Lk)"�"�p;: 0�' e 0�gV),=$=+)�i("?#&%�G
d �%�o7	m�n	p�q�s e IKJ � J
	ON�� l itk�prq�
 l 7Kn�n lY9 �^s37 e�j s �4[ P [ B S �� ! $ � � # � 

dAe "
"O"
"LkI270Rk�=?"
"T'1"?m9k)"5"Tp;: fG'1"+)*# "T"?#&m30,x&gV),2O"?# "T'�k*#;m�0,x gV),2 { � %4�N�4�4� z } � % z

� �
�,�GxO' e "0"NQ8"+03=?q=" [ � � � �,�4� �4�4�GxO0�s;k*m3'1=$Q�' e 0vb�"$#&q ),g9n<),p;#&q=" iy0[#&0�03q "$#),p;2(k�f;f;=?"?mRk*'�"+),# = dAe 0�"?#8'70M21f;2103'�k�'1"+)*#lmRk�#lno04"10303#Fk)"AiAk*#8'1"$#&%5'1)SkRw4),"?qN' e 0�mRk)"�0q;03f;"?m3'10�q5"$# ! "?%,p;2708%:= %;x�i e 032106),#;=$QCk4"�:Nk*=$=�#�pG:Sno0M2 ),g&k*'7),:�"+mP0Mw40M#�'5"Pm�),#="�'1"$'1p;'10:lk*#8QNm�),:�f;=+0�s 0Mw403#8'5"�=� #&q;0M2�r4"5"Tp;: fG'1"+)*# %:=y& = �GxGiy0 "10�09' e k*'

� �c�#� � ~t� ��B � �
P Q/S Q�� S S a �

~�� � P {� }
� �c�#� � ~t� ��B � �

P�� S � �� � ���
� S � �

P {� }
� �c�#� � ~t� ��B � �

P
~
{ { � ��� P } � P ~

{ { } ���~ } { � ��� P ~
{ { } ��� P { � P {� }

� �c�#� � ~t� ��B � �
P
�
�

(U0�mRk*#Um�),#;qGp&m3'C' e 0F"1k*:N0Ip;fGfo0M2Cn<),p;#;qUm�k*=+mMp;=�k*'�"+),# )*#U' e 0 e "+% e 0M2�=+0Mw403=0"),gh' e 09q&k*'7k�"T'12�p&m3'�p;270*x<k�#&qF"$#Fk>"T"?:�"?=+k*2yiAkRQ4x&f;21)@qGp;m�0�' e 0�gV),=$=+)�i("?#;%5270,"�p;=$'�G
��l m m�k IKJ � JfI x �A)�"T'�)*gh=+k�Q,032�A ~ � #&qG032Lr+"�"�p;:�f;'1"?),#`%:=y& =y�@x

� A �
�
z � �)�#��?

~t� �$B �
�
P

~ �
� � ? � �



� ��� ���\
�
��������	����� � ����������
�������������������� � �

(U0 "1030C' e k*'(' e "
"(%,"$w40#"(p "Lk*#Fp;f;f<032On<),p;#&qF),#!' e 0C%*=+),n k�=Bm�),:�f;=?0Ms�"?'�Q9G
� �)�#� ~Z� ��B ~ $


?�/ � � �c���
? S a �<a T � }

�

� �)�#� ~Z� ��B �
}
�,~t� { � � P

$

?1/ �

~ �
� � ?

� �)�#� ~Z� ��B �
} �

�,~t� { � �
rL#&q�"�)�iy0Cm�),#&mM=?p&qG0C)*p;2LkRw40327k,%40CmRk)"�0Ck*# k*=$Q "T"
"6i("$' e ' e 0�gV),=$=+)�i("?#;%5270,"�p;=$'�G

� � l s 9rl m IKJ � J � x rLw40327k,%40CmRk)"�09m�),:�f;=+0�s�"?'�Q ~ � #;q;032�r+"�"�p;:�f;'1"?),#`%:=y& =y�@x
� �)�#� S a �oa T

~Z� � � � ~Z�
� �
� s�f<0321"$:N0M#8'�k*=B: 0Rk)"Tp;270,"(i("?=?=om�),#�*;21:|' e "
"6210#"�pG=?'o=
� l mok 9
	 IKJ � J
	 ~�� k�2�k*: 03'1032 } �Or+"4" e )�i(#["?#F' e 0�f;2103w8"+),p="+"103m3'�"+),#Bx "?g>iA0�m�),#�/"T"+q;0M2 } "�:Nk*=$=�x4"?'yq;)�0#"A#;),'Am3),: 0�"?#8'1)Sk,m3m�),p;#8'6"$#N' e 0_m�k*=+mMp;=�k*'�"+),# ),gE' e 0�kRw40M2�k,%,0m3),:�f;=+0�s@"$'�Q4x;)*2(' e 0�=+)�iy032(n<),p;#&qFm�)*: f;=?0Ms�"?'�Q,xG"?'5"6),#;=$QN"$# �;p&0M#&m�09"
"6"$# ' e 0�iy),21"T'm�k)"10S=
� l mok 9
	 IKJ � J�
 ~�� 03f<03#;q;03#&mMQ�)*# [ k*#;q { =�� � k,m e m�)*: f;=?0Ms 0Mw403#8' "
"�m�),#�/"T'12�p&m3'10�qDi("$' e k*'1),: "?m�03w,03#8'1"3x "�) %*"?w40M# { x;iA0 e kRw40 {�� } B [ B � S � � =^( 0�i("$=?="�0�0F0Ms�f<0321"$:N0M#8'�k*=$=?QJ' e k*' ' e 0Fk*=+%4)*21"?' e : "?#&q;030�q no0 e kRw40," "?# � ~t� � �5gV),2�k[i("+q;027k*#&%409),g	w*k*=?p;0#"�=8�L)�iA0Mw4032�x "$'(no0 e kRw40,"�qG" �o0M270M#�'�=?Q!k�'(' e 090Ms�'�2703: 0#",G
its�� lY9Fl]e	j ( e 0M# [ "0"A:Sp&m e k*n<)jw,0�' e 0�' e 270," e ),=?q!%,"?w,03#!"?#!),pG2Lk*# k*=$Q "T"
" ~ "1030r+"5"Tp;:�f;'1"?),#�%:=y& =y� [ #������������ S �� � $ �Mx,' e 0(m�))"�'�),g ' e 06m�),:�f;p;'7k*'1"?),#S"$# q;0�0Mfo0M2=�kRQ40M21"�' e k*#U' e 0�*;21"T'5)*#&0�"T'�k*2�'1"Cq;),:�"?# k*'�"?#&%_=FD�#�"�p&m e m�k)"10,"�x>iy0�" e ),p;=?q0Ms�fo03m3'�' e 0 kRw40327k,%40Im3),: fG=+0Ms�"$'�QF'1)!k*f;f;21)�k,m e ' e 0SiA)*21"�'9m�k)"10Im3),:�f;=+0�s@"$'�Q� ! # ~ } ��= dAe "
"(i("$=?=on<09m�),#�*;21: 0�qF0Ms�f<0321"$:N0M#8'�k*=$=?Q!=
7Kn	n lx9�l e	j ( e 03# [ "0"Sw40M21Q "�:Nk*=$=�x ),pG2�k*# k*=$Q "T"
"S"0"S'7)�) fo0,"5"�"$: "0"�'�"+m(= �D)�"T'm�03=$=
"LiA0I0�s;k�: "$#&0Sk*210S03:�f;'�Q(=�r6'�' e 0�=?"?:�"?'�x;' e 0Im3),:�f;=+0�s@"$'�Q!no03m�),: 0#"�)*#k�w,0327k,%40�"?#&qG03f<03#&q;0M#8'_),g � = dAe "
"6i("$=?=En<0�m�),#�*;21: 0�qF0Ms�f<0321"$:N0M#8'�k*=$=?Q!=
@�A"!�A @ #%$�&('*) G,+ ' �rH_D�- ).' W:Z/-5H:W
0 m�n�i l m l]e p�k�prqts e (U0 e k�w,0F"$: fG=+03: 03#8'10�q ' e 0Fk*=?%4),2�"?' e : "$# � }C} xHp "�"$#&%Jke k)" e / '1210�0S=?"$n;2�k�21QFiA0Iq;0Mw40M=+),f<0�q = D�'�fo0M21gV),2�:�"_w,032�Q[iA0M=?= "$#[' e 0Im3),#8'70Ms�'C),gH),p;2k�f;f;=?"?mRk*'�"+),# =�r4"�kl:Nk*'1'1032�)*gyg�k,mM'RxB"?'_"
"�#&)�i n<03"$#&%lp "�0�qU"$#[f;27)�qGp&mM'1"?),# "?#[' e 03�Q8=+03: 0 "TQ]"�'70M:%=�(U0Ik*=0"1) f<032�gV),21: 0�q "1),: 0S0Ms�'103# "T"?w40S'10#"T'1"�=�(U05iy),p;=+qD=?"0b,0�'1)"T'1210#"5"�' e k*'C' e 0 '70,"�'5"�iy03270 fo0M21gV),2�:N03q ),#
kFw40M21Qo"�'7k*#&q&k*21qU:Nk,m e "$#&0)GIk � "?#8pGs� � i("?' e �,�4�1� ��{ � 03#8'1"$p;: D5D�DHf;21)@m30#"�"1),2_k*#&q � u _ ),g32Or/� =



� � 
��.�����	�8����� � � � �����2��� � � � ���	��
K� ���
��� ���]}�� * � ��� ���]}�� * �
	�
��

�� .�� 
�����������
�� �����! #"!� 	�
��

�� .�� 
 ���$�! &%' #"!�
�)(+* ,-(+*
. ( 5 / ( 5�10 �3254 .76 "98 * �10 �3254:/ 6 %;8 *
< 
 ! ~ � �=� & $\� � ��� " . ')!>= :@?A? � �CB �D(+	�
��

�� .E� 
����������F
G� ��� �  #"!�
� � .IHJ � } 0 4K� � � � HJ , } 0 4 �
�D(+�1K9L .�M ,-(N,OKIL�� M
. ( .QP :R4 �S8T� � / ( / P :T4 �S8T� �
8 * �S4 8 * �U4
< 4 } �U< � � < 4 } �U< � ,

! "+%,p;210WV�X ��G u 03#&0M2�k*'�"+),#F),gh03w,03#8'1"_k*=+%4)*21"?' e :

� k e	j s9m � s9m�n�i l � l 
 l]e p � l]e	l
Y k�prqts e ( 0Sn;2�"+0��;Q[q;0,"1m32�"?n<0S' e 0 m3),# "�'�21p&m /'1"+)*#!),g>m3),:�f;=+0�s 03w,03#8'1"LgV),2O),p;2O'10#"�'5"�X(U02"�'7k*21'Pn8Q�*@s@"$#&% {-Z X dAe "
" 2103f;210#"10M#8'1"y' e 06p;#;"$w40M21"10(g�21),: i e "?m e iy0(i("?=$=@n<0k*n;=+0C'7) "�03=?0�m3'�k*'7),:�"+mC03w,03#8'1"EX�( 05' e 03# m3),# "T'121p;m3' [ qG"0"�'1"$#&m3'_m�),:�f;=?0MsD03w,03#8'1"n�QlmRk*=$=?"?#;%5' e 0�gV),=$=+)�i("?#;%5g�p;#&mM'1"+)*#HG\[-] � ]_^�`:�a]
~
{-Z�z [ z } �6%,"$w40M#F"$# ! "+%,pG2709V�X �bX(U0�"1030C' e k*'(' e 09k*=+%,),21"$' e : "�"$: fG=?Q %403#&0M2�k*'10#"Om�)*: f;=?0MsN03w,03#8'1"Lp;#8'1"?=<"?'2*;#;q="),#&0�' e k*'yq;)�0#"y#;),'yQ,03'6n<03=?),#&%9'7)5' e 0."103'A' e k*' e k)"Hno0303# m3),# "T'121p;m3'703q "1)5g�k�2_X�(U0"�'1210#"�"9' e k*'�iy0 q;)l#&),'9m3),#8'127)*=P0MsGk,mM'1=?QD' e 0S#8p;:5no0M2 { )*gAk�'7),:�"+m�03w40M#8'1"9p "103qEx"1),: 0C"$#8'70�%,0321"Lno0M'�iA0303# � k*#&q {cZ :Nk�Q #;),' e k�w,05n<0�03# "103=?0�mM'70�qdX4D�#D' e 0C270#"Tp;=?'5"iA0If;210#"10M#8'C"$# ' e "0"�"103m3'1"?),#BxBiy0 p="10I' e 0I0�sGk,m3'Cm�)*p;#8'�)*gAk�'7),:�"+mS0Mw40M#�'5"�x "&X 0eX�x {k*#&q #&),' {-Z X

~�� p;2�"?#&% k*=$=6' e 0F0�s�fo0M21"?: 03#8'5"�x�iA0`"10M=+0�mM'703q�k@/ f;21"?),21" {-Z "1) ' e k�'
{-Zgf { X�� dAe 0#"10Lg�p;#&mM'1"+)*# "Hk*270(p "�0�qN'1)�%40M#&0327k*'70O' e 0."�03' [ ),gom�),:�f;=?0Ms 0Mw403#8'5"�Xd )U%403#&0M2�k*'10 ' e 0D"?#;m�),:�"?#&% "�03'1"N),gCk*'7)*: "?m 03w40M#8'1"�xLiA0 k*=
"�)Up "�0 ' e 0Dg�p;#&mM'1"?),#XOh@idh@j�kelCh�m$n �Ooqp h �rX d )9no0(f;210�mM"
"10*x�iy0�k*=
"�) e k�w,0L'1)C'10#"T'H' e k*'H0Rk*m e k*'1),: "?m603w,03#8'k*f;f<0Rk*25"H"$#�"�),:N0Lm�)*: f;=?0Ms )*#&0,x8"&X 0eX�x�"0"P#&),'H"?#�' e 0 {-Z { { k*'1),:�"+m6' e k*'�iA0M270_#&)*'"103=?0�mM'70�qdX� 0M'Lp="Lq@"
"1mMp "5"O'�iy)F"T"?:�f;=?"$g�Q�"$#&%Skc"5"�pG: f;'�"+),#="#G
l5sdt qtn Y svu	k�u�q�i�qtp!w dAe 0[k�# k*=?Q]"T"
" iy0 :Nk,q;0F"?#�' e 0 f;2103w8"+)*p " "103m3'�"+),# "lk)"5"Tp;:N0,"' e k�'Fk*=?=9k�'7),:�"+m 0Mw40M#�'5" e kRw40 ' e 0;"1k*: 0 fG27),n k�n;"?=$"?'�Q ),gIk*fGfo0�k*21"$#&% "?#�km�),:�f;=?0MsF03w,03#8'_X dAe 052�k*#;q;),: %403#;032�k�'1"+)*# iA0�p "10S%*p k*2�k�#�'10�0,"�"�p&m e k qG"
" /'12�"?n;p;'�"+),#�X dAe "
" e k)"hn<0�0M#�k)"5"Tp;:N03qSgV),2	' e 0�"7kcb,0(),g "�"$: fG=?"+mM"?'�QeXHD�#Sf;2�k*m3'1"?m�0*x' e "0"E"
"Bg�k*2 g�27)*: no0M"?#&%(' e 0ym�k)"10�X^�@)*:N0Hk*'1),: "?m 03w,03#8'1">k*270�:Sp&m e : ),270P=?"Mb40M=?Q'7)I)�m�mMp;2("?#Fm�)*: f;=?0MsN03w,03#8'1"O' e k�#D)*' e 0M21"�X8D�'(iy),p;=?q!n<0�"?#8'103270,"�'�"?#&%I'7)S2�p;#0Ms�f<0321"$:N0M#8'1"�i("?' e k9qG"yx<032103#8'y27k*#&q;)*: 03w,03#8'(%40M#&0327k*'1"?),#Bx4i e 0M270�iy0�iy),p;=?qgV),2L"?# "T'�k*#&m30�qG0,*;#&0Sk*'7),:�"+m90Mw403#8'5"�n�Q!' e 0�f<0321m�03#8'7k,%40S),g m�),:�f;=+0�sF03w,03#8'1"' e 0MQ!k*f;f<0Rk�2L"$#zX
� �Hl]j i l]e	� pr� (U0Fk)"5"Tp;:N03q "1)[g�k*2I' e k*'�k*=?=Am�),:�f;=?0Ms 03w40M#8'1"lk�270 ),gO' e 0`"1k*: 0



� ��� ����� � �������	����� � ����������
�������������������� �	�
=+03#;%,' e X (U0 k*=
"�)l2�k*# '70,"�'5"9i("$' e w*k*2�"�k*n;=?0�=?03#&%,' e m�),:�f;=?0Ms 03w40M#8'1"�X ! "$21"T'RxiA0 qG03'70M21:�"?#&03q ' e 0 =+0M#&%,' e ),g9kUm�),:�f;=+0�s 03w,03#8'RxOn8Q f;"?m1b8"?#&% kU2�k*#;q;),:w,k�=?p&0l0���p k*=?=$Q q@"
"�'�21"$n;p;'703q
no0M'�iA0303# � k*#&q�
 } { �

X dAe 03# iy0l2�k*#&qG),: =$Qm�),# "T'12�p&m3'10�qJk m3),: fG=+0MsD0Mw403#8'9),gP' e k*'�=+03#;%,' e X dAe 0S0�s�fo0M21"?: 03#8'7k*=h210#"Tp;=?'5"iA0M270�k*# k*=?)4%4),p "y'7)I' e 09),#;0#"Of;270,"103#8'10�q e 0M270�X
r4"�k*=$270Rk*qGQ :N0M#8'1"+)*#&0�qEx iy0 e kRw405: 0Rkc"�p;210�q ' e 0�#8p;:Sn<032�),gPm3),:�f;=+0�sF03w40M#8'1"' e k*'!n<0�%,"$#�i("$' e k %,"$w40M# k*'1),:�"+m[03w,03#8' "$# k #8p;:Sn<032F),g5mRk)"�0#"�X��@),: 0;"Tp&m e: 0Rkc"�p;210#"�k*2105%,"$w40M# "?# ! "+%,p;210#" V�Xy& ~ k���xqVbX'& ~ m���xqV�Xy& ~ n �@X.( 0�"10�0�' e k*'�xEk)"Lf;27)�w,0�q"$# � 0M: :Nk>V�Xy&5X�
@xG' e "
"6#8p;:Sn<032O"
"6fG27),f<),21'�"+),#&k*=o'1) Q/S Q�� S S�
 �

~�� �@X
0,e���tKl]e���l s�� � r+"�" e�� i������ dAe 0 � 270M: V�X'& X'&@x�� e 0Nm � : f;=?0Ms�����Q � g � e 0lk*=�! � /2"��� e : x#!$�?w,0%� { k	�&q [ i���� e ���!m�032"��k	���!n � p&�&q="�x��0" � ~Z� � �@X

� k*27k*: 'Hk	(?p�) r+""*,+�f-� � �.�+m��,�7q �0/"/
` � 
#12
 P

� ���,3 4WV&1'� P
� ����5 ~ 
5X �76 �

` � V-1'& P
� ��� � 4WV&1y� P

� ����8 ~ �
X�� 6 �

` Z &#1y� P
� ��� � 4��&1'& P

� ��� � ~ ��� & 6 �
d k�n-(9)9V�X � G�2:)#"Tp-(��5" � g�� e )�f � (�*,� � +;��k	(9*-�

dAe );)Ms�f<) / ��+=)%�,��k	( / )#"Tp-(��5"9m � �=* / + � p / m � +�f-(9)�s����>*DmRk	(?m3p-(+k	�.� � � "�X�(?) e k�w$)m � �&qGp;m%�@)3qA)�s#�.)%� "B�?w$)C�@),""�5"�xAi���� e w,kD(?p�)," � g [ k	�&q { / k	��!$����![g /@� + � �4�4�E� �� �GF�x�k	�&q�� e )H* k	(�(I)�s e �?n-���@)3q�� e )F"7k	+=)Nf k / k*n � (��?m n<) e k�w,� �$/ X d�� ��(�(?p "B� / k	�@)J� e )
)�s�fK) / ��+=)%�,�5"�x iL)�" e�� iM��� ! ��!,p / )9V�X'�N� e )Cw*k / ��k	�"� � � � g�� e )Cm � + f;p&��k	�"� � � kD(O�.��+P)g �	/ � e )Sg � (�( � i�����!�w*k	($p�)#",G {RQ

� �$5 z [ Q
� �$5 z } Q V!kD�&q � / k	��!$����!Ng /@� + � � �� �4�4�bX ! ��!,p / )9V�X'�Ik	�;q d k*n-(�)9V�X � " e-� iS� e kD�T� e )9m � +�f-(�)Ms����>*=�
"(m%( � ".)H(�* *&�.�@)3qFn,*k9m3p / wG) � gK� e )(g �$/ +VU ~t� � Q ` � � � } ` � � } ` Z X�(?)Of-( � �0� e ) / )#"�p&(��1"�p "B����!W!$�8p�/�f&( � �

��� ! �9!,p / ) VbX'�@xAk	�&q�iI)Df /@� w,�+q-)X� e ) / ),"�p-(��1" � g�� e )�*-�;��� d k�n-(9) V�X � XO(?)�".)%)
� e k	�Hg �$/ k	�Y���;m � +;����! "")%� � g � �4�4�Ck	� � +=�?mT)MwG)H���5"�x-� e )Z�"��+=):� � f /.� m%)#"�"L���[�
"y�bXy&c"�xi e �+m e +P)�k	� "9k*n � p-�\
,�4�4�lq � m3p&+P)H���5"�fK) / ".)�m � �&qEx	k*fGf /@� s���+Nk	�@)H(�* � ��&=+;��(�(�� � �q � mMp-+P)H�,�1"9fK) / q;k7*eX dAe �
"9mRk	�Jn<)�m � +�f k / )3q]� � � e ) / kD�@) � g(k "B����!$(�)Im / k�i�(�����!
+Nk,m e ����),x i e �?m e �
" � gHk�g^)3i_+;��(�(�� � �!q � mMp-+=)%�,�1"_f<) / q&k`*rX dAe �
"Z+=)RkD� " kPaHb3i�c p hm � +�f-(9)�sd)3w$)%�,��q-)%�.)�m%�"� � ��""*]"B�@)%+ m�k	�!f /@� me),"5":� e )9q � m3p-+=)%�,�5"T( � k,q-)3qln�*d+Nk	�,*q#�yx<) / )H�,��m / kRi�(9) / "�""��+Sp-(���k	��) � p "B(�*rX
0,e���tKl]e���l s���n	k Y k m l p l
YDf { k e�j [ ! �9!,p / )#" VbX*�v" e-� ig� e k	� g �$/ { k	�;q[ / k	��!	����!!g /@� + � �,�4�X� � � �,�4�4�4�4�@x�� e )%� / ���-h;p�)H�&me) � ��� e )Nm � + f-(�)Ms����>* � g � e )kD(9! �$/ ��� e +i�
"j+;���-��+lkD(&X4(�) e kRwG)�k	(0" � m � �&qGp&mH�@)3q�)�s@f<) / ��+=)%�,��kD�.� � � "j� � "")e)N� e )
���-h;p�)H�&me) � � [ k	�&q { ���Jk / )Rkc"�i e ) / ) � p / k)"5"Tp-+�f-�.� � � "�iI) / )J� � ��w,kD(��+q k	�,* /
+ �$/ )eXSr4"�f / )Mw�� � p "B(�*k+=)%�,�"� � ��)3qExEi e )H� [ � � { x�� e ) / )�k / )N+ �$/ )Ik	�&ql+ �$/ )



��V 
��.�����	�8����� � � � �����2��� � � � ���	� �K� ���

0

100

200

300

400

500

600

700

800

0 200 400 600 800 1000

T
im

e 
in

 m
ic

ro
se

co
nd

s 
to

 p
ro

ce
ss

 o
ne

 s
et

L

Time complexity of our algorithm, function of L

Experimental time complexity
Fitted curve

! ��!,p / ) V�X'�]G d ��+=)�m � +�f-(9)�s����>*Ng�p&�&m%�"� � � � g � x;i���� e { Q [ Q
� � 5 z } Q V



� ��� ����� � �������	����� � ����������
�������������������� �)&

15

20

25

30

35

40

45

0 100000 200000 300000 400000 500000 600000 700000

T
im

e

N

"Aparam.dat" using 2:3

� 
���� ' � �!��� ����� ����'*" & ')! � '��-�,�#$��1���6!���$ 7
� 
 !���",'*�6! �(� � �2�#� 9 3�:-565(5(565(587 + 3�4F7 �23/H�5

15

20

25

30

35

40

45

0 2000 4000 6000 8000 10000
T

im
e

N

"Aparam2.dat" using 2:3

� ����� ' � �J� � ����� ����'A" & '*! � ' � �%�6$\�����#!	��$
� 
 !j� ",'*�6!I��� � �2�#� 9 3�:-5(565(565(5�7 + 3�4F7 �23/H�5
��
 �#� ���

8

10

12

14

16

18

20

0 100000 200000 300000 400000 500000 600000 700000 800000 900000 1e+06

T
im

e

M

� � �
� ' � �D� � ����� ����'A" & ')! � '��-�,�#$��1���6!���$ 7
� 
 !���",'*�6! �(� 9 �2�6� �G3�:-5(565(565�7 + 3�487 � 3/H(5

0

10

20

30

40

50

60

70

80

0 20 40 60 80 100 120 140

T
im

e 
co

m
pl

ex
ity

h

Experimental points

� � ��� ' � � ��� ����� � ��'A" & '*! � '��-�,�#$��1� @
�6!	�8$ 7 � 
 !j��"%'A�#! ��� + 7�� 'A"B+ 9 3�:-565(565(5�7
�/3�:�5(5(565(5876�23/L�5

! ��!,p / )WV�XA��G d ��+=)�m � +�f-(�)Ms����>* g�p-�&m%�"� � � � g {�z [ k	�;q }



�)� 
��.�����	�8����� � � � �����2��� � � � ���	� �K� ���
m e k	�&m%)#" � g2*-�;q&����! k	� � +=�?m=)MwG)%�,�5"N���?( � iL) / (�k`*G) / �7k*n-(9),"�xPkD�&q iI)!k / ) m%( � ".)=� �
� e )9i �	/ ""��mRkc".)�"1me)H� k / � � iL)�q&�
"�m3p "�".)�qC��� �#)�mH�.� � �'V�X V�X !��	/4[ Q

� � 5 x � p / kD� k	(M/
* "B�
"\�
"Cm �$/"/ )3m%�5g �	/ {�� ��� �

� 
,�4�4�bX�D�g6iL);( ��� b k	�W� e )�� �#� + ��� ! ��!,p / ):VbX*� ~ n �MxiL)>".)%);� e k	��iI);���Jg�k*m%� � p / k	�&k	(�*]""�0"��
"9m �	/./ )3m%�9g �$/ { � 
,�4�4�bX dAe �
"9m � ��* / +F"
)Ms�fK) / ��+P)H���7k	(�(�* � )H+=+Nk>V�Xy&5X2
 X! �9!,p / ) V�XA� ~ mR��" e-� i�"J� e k	�Ig �$/ w$) / *
g^)3iYm � +�f-(�)Ms?)3wG)H�,�1"�m � +�f k / )�q � � � e )
��p&+SnK) / � g(q&�yx<) / )%�,�5k	� � +;�+mJ)MwG)H���5"�x � e )%��� e ) fK) / g �$/ +lk	�;me)#" � gL� e )lkD(9! �$/ ��� e +k / )�)MwG)%�Fn<)%�.�.) / � e k	�X� e ) � ��)#"(iI)�)Ms�fK)3m%��X dAe ) e ��! e m3p&� � x f � �����Ag �$/.[ �
" � � �" e�� i�� ��� ! �9!,p / ) V�XA�

~ m��Mx����1"Sk*f;f /.� s���+lk	�.)�w*k	($p�)=�0" [�� ��������� Q
� � � � X (?)lm�k	�k	(
" � � � �.)Sk	� ( � i�� m3p-� � x f � �����Lg �$/�[ x<g �$/ i e �+m e � e )SkD(9! �$/ ��� e +�f<) / g �	/ +F"j)3w$)%�nK)H�.�@) / � e k	� )�s@f<)�mH�@)3q�X dAe �0"�w*k	(?p-) e kc" � � ��nK)%)%� m�k	(+mMp-(�kD�@)�qoxhn;p-� ! / k�f e �+m�k	(�(�*iL) ".)%)W�����
"Ok /.� p-�&q [ Q 
,�4�4�,�4�bX�D �FnK)H��iL)%)%�C� e ) e ��! e k	�&qX( � ivmMp-� � x[f � ���,�1"�x

� e )��.��+P)_m � +�f-(9)�s����>*P�0"Ok*f;f /.� s#��+lkD�@)%(�*Nm � � "B��k	�,� ~ � g [ �@X
0#e���tKl]e���l s �.n	k Y k m l p l
Y }�
 (�)9m � �&q@p&m%�.)�qC��i � ".) / �9)," � g )�s@f<) / ��+=)%�,�1",G
q e���tKl]e���l s��.pr� l i l]e	� pr��s �+} �C)�k)"�p / )%+=)%�,�1"�+Nk,q-)_i���� e q#�yx<) / )H�,�(w,kD(?p�)," � g} " e�� iI)�q]� e k	�j� e �
"Of k / k	+P)H�@) / q � )#"T� � �Z���-h;p-)%�&m%) +Sp&m e � e )5m � ""� � g � e )m � +�f;p-�7k	�.� � �zX dAe �
"OmRk	�Fn<)�"")e)H�E��� ! ��!,p / )9VbX*� ~ q �@X ~ �Z� �.)�� e k	�Og �$/ } � � x

��� �0" ��+�f � "5""�$n-(9)Z� � � / �9!G!G) / k6""����!$(9)�m � +�f-(9)�sd)3w$)%�,�_X��

=k Y qtk�u�i l i l]eK� p�� � s9m�n�i l ��l 
 l]e p f (?)Lk	(0" � �.)#""�.)�q;� e �0"�k	(9! �	/ ��� e + � �Nk�+ �$/ )


 / )�k	(��0""�"�+m���".)H� � gGm � + f&(9)Msj)3w$)%�,�1"3x,i e ) / )Hk	(�(,q&�+q�� � � e kRwG) � e )^"1k	+=) (9)%�-!$� e XdAe )%� / (�)%��!	� e i6k)" / k	�;q � +=)�qUn<)%��iI)e)H� � k	�;q 
 } { �
X dAe )=)Ms�fK) / ��+P)H���5"" e�� iI)�qW� e k	��� e )�m � "B�Bi6kc" /.� p�! e (�*j� e k	� � n&��k	����)�q�i e )H�Sk	(�(4m � + f&(9)Ms�)3w$)%�,�1"e kRwG)�� e )�"1k	+=)�(9)%�-!$� e } X�(?)9q&�?qd� � �Lk	� kD(�*��e)�� e �
"6f /.� n-(�)%+|kD��*Ng�p / � e ) / X

0#e���tKl]e���l s���pr� l;e�t m)u l
Y s�� � s9m�n�i l �gl 
 l]e p f jKl p l#� p l j 
 D ��m�k	�[n<)Sk / /
!,p�)�qY� e k	� ��� / )�k	(oi �$/ (+q k*fGf-(��?mRk	�"� � � " � e )�k	� � +=�?mZ)MwG)%�,�5" / k	�
"")�qln,* k�q � mMp-+=)%�,�k / )J! � ����!Y� � n<)Im �	/./ )H(�k	�.)�qEx kD�&q � e ) / )J�
"�kd! / )Rk	�.) / m e k	�;me) � � � / �9!G!G) / k	��(�)Rk)"B�
� ��)Lm � +�f-(9)�s )3w$)%�,�Ag �	/ )�k,m e q � mMp-+P)H�,�_X�(�) / p-�P�.)#""�5"Hn,*>"�b$)3i�����! � e )Z)H(9)H+P)H���5"
� g � e )N���&m � +;���-!�".)H� � gyk	� � +;�+m )3w$)%�,�1" Q n,*]!$)%��) / k	�"����! Q ��� "Tp&m e kliAk`*E� e kD�
���6m � �,��k	��� "6kD� (9)�k)""��� m � + f&(9)Ms=)MwG)%�,�5"�X8(?) / k	�Y�@),""�5"6i���� e � / k	��!$����!5g /@� + � � �� �N� e k	�:!	�?wG)�� e ) "7k	+=)�nK) e kRw,� �$/ ��� � ~t� � �6k)"�� e )�� � ��"�bG)MiL)3q � ��),"�X
���"!��"! ������� -����! ���
"$# )I+&%	�'%$!$)%+=)%�,� �)( "�*!+ "-, / �/.&�.� � � "����0%�(?)1+324% / ) #-� * ".)[+ � �.�/56%	�.)�7\� # )�""��*87&* �)(
%	��%	(9! �	/ ��� # + (^�$/ "�*!+ ".)H�$7-)H�@)9,%�.� � �:2 #�� ".);%<5G) / %$!$)T�"��+=)4, � "B�=2 � *&(>70+K)����87-)9.<)%� /
7-)%�,� �)( � # )J�?*-+3+<) /\�6( ,�%	�87&�/78%	�@)6"@*A+ "")%�1"EX "$# )B, � �,�@)DC�� )H(���+=���'%	�@)97 " � (/*-�"� � � "



� ��� ����� � �������	����� � ����������
�������������������� �)�
� # %	�B2 � *-(>7 / )�� *-� / )X� �#� ( % / !G) %	+ � *-�,�5" �6( +=)%+ �$/ *eX "$# )	%	(�! �$/ ��� # + 2I) . / )�/"")%�,�@)97 %	�87 ���1"\��+:.-(�)%+=)%�,� %	�"� � �]���87-)%)�7 # % 5$) " %D�.�
" ( *,����! .K) /-(^�$/ + %D�8,e)," (^�$/ � * /
% .A.-(��/,<%	�"� � ��X � �	/ ) � 5$) / � � * / ��+�.-(�)%+=)%�,� %D�.� � �=�0"I� � 2 +K)H����! * ".)97X���Y� # )+3j*,(9)H+P)"B*]""�@)H+'X7�* / +&%	��� / ),"�*-(�� �
"[� # %D� � (^�	/ % 5G) / * 2��/7-) / %	��!G) �)( 5)%D(/*�)," �)(�[ %	�87 {�� � * /%D(9! �$/ ��� # + �0"���� ��� � ��� XF(�)&%D(
" � .<) /�(^�$/ +=)�7l����/ 7-)9.&� # �.)#"B�1"\� # %	��2I)&7&�0"-,1* "5"")�7
# ) / )�X

� �;� # �0" 2 �$/ b � 2L);%)"�"�*-+=)�7 � � %@/ . / � �	/ �]b�� � 2�(�)�7-!$) � �;� # ) %	� � +=�/,4, � �87&���"� � �="�X� �&. / %),H�.�/,e) � 2I)+b,� � 2 %\( � �$%6+ � *-�[� # )H+'X ! � / ""� � 2I)Z+&%7* # %<5$)+b,� � 2�(9)�7&!G)�%6+ � *-�� # )%� / 7&�
"B� / �/+A*-�"� � � � %D�87 � # )H* % / )E� � �X)
� *-�/. /@� +'% +-(9)�X !��	/ ��� "B� %	�A,e) � "�*A.A. � "")� # %	� ` � �
"Z� # %	�T� # ) 7 � ,9*-+=)%�,���0"T��� � ��!$(��
" # %	�87D` � � # %	�T��� , � �,� %D��� "T� # ) 2 �$/ 7

 %	�,�.�>7#�
".),""� %6+-(��0" # +=)%�,� % / �>%	�-�
"B+&�bX	�I(9)�% / (�* � ` �T�0"j+3*8, # + �$/ ) (��0b$)%(�*X� � # %6.A.<)%�zX�T� �@) %	(
" � � # %D�N��� �
" (��0bG)H(�*]� # %	�J)15G) / * 7 � ,9*-+=)%�,� / %	�
"B����!'` � 2 � *-(/7 %	(
" �k/ %D�
".)
`=�@X�_[*C� %cb,����! %67!56%	�,� %$!G) �)( � # �0"4b,� � 2�(9)97-!G) � � ��)3, � *-(/7k��+&%$!$����) �	/ 7-) / ���-!=� # )%D� � +;�>,�)15G)H���5"Z� � ( � 2L) / � # )�, � +:.A*-� %	�.� � �'%	( , � "B�_X

"$# ) %	(9! �	/ ��� # + 7-)H�@)9,%�1"&, � ��
 *&�8,%�"� � � " �)( %	� � +=�/,X)95G)H�,�1"�X � �&2 � *-(>7 +K) ����/
�.) / )#""�"����!C� � , � � ""�/7-) / + �$/ )&, � +�.&(9)1C�, � �87&���.� � � " � X b�a
���5i \@l b#n i&a %	�87 idh cQkel b#n i&a X
� �$/ ) � 5$) / � ��� � * / ".)%�"�.����! � ����2 � *-(>7 +<)N���,�.) / ),""�"����!Y� � ""��*87&* 
 �.)%+:. �	/ %	( , � �A7&�M/
�"� � �="-��"�*8, # %)" `=����` � �0" / %	�0".)�7 +,* %07 � ,1*-+=)%�,� %	�87X( %	�.) / ` 8 ��` 3 +!*-� 2���� # � � `��� ,�,1* /./ ����!J��� +<)%� 2I)e)H�zX
�C)�%)"�* / )#"6" #�� 2 � # %D� � # ) %	(�! �$/ ��� # + ,<%D� . /@� ,e),"5"�"")95$) / %D(L� #-� * " %D�87 ".)H�1" �)(

%D� � +;�>,Y)15G)H���5"�.<) / "")�, � �87 � � %v""� %	�878% / 7 � � X "$# �0"6" #�� *&(>7 +K) , � +�.'% / )�7 � �
� # ) / %	�.) �6( � * / , / %<2�(9) / X���* /"/ )H���"(�* � � ��)�3Z*,(9)%+=)�, / % 2�(�) /

xy� �G� ~ �0" % +-(9)�� �B( )%�-, #
% + � *&� VX+=��(�(�� � � .8%$!G)#" .K) / 7A%7* � � # %	�W�
" %6.A. /.� C���+ %	�.)%(�*��,� .K) / "")�, � �87�X "$# * "
� # )�� n i�b3lCn j b3i�c���� h@j W�� j�n�\�h a a n j 2I) 7-)#"�, / � +K)97 # ) / ) ,<%D� "@*A.A. �$/ �X� # )]( � %)7
�6( %6+ � *-� � �4� , / %<2�(�) / "EX "$# )	78%D� %o"B� / *8,%��* / ),"&2L) * ".) / )��?*&� / ) %6+ � *-���,�4� ��_
�6( +=)%+ �$/ * (^�$/ � `
^�� � Q � Q

� �$5 z � `
^�� � �
�
Q

� � F %	�87 } Q
� �bX � �0b$)N� # ) � � # ) /

+ � 7!*-(9)," � � # )�� � �-��� �$/ ����!! �*�) / *
� /@� ,e),"5" �$/ 24%c" 7-)#"B�9!$��)97�" � � # %D� ���5"�� %c"�b3, � *-(/7

+<) 7&�
"B� / �/+A*-�.)�7 � �F".)15G) / %	( + %), # ����),"�X " *?.-�>,�%	(�(�* � � �-) ,�%	��*=".) 7&�
"B� / �/+A*-�"� � �:%D( � ��!� 2 � 7&� / )�,%�"� � �="#G�
X
� /.� ,%)#"�""���-!F"@.K)%)�7 G=2L) ,<%D� "�.&(����L� # )�h � 2 �)( 7 � ,9*-+=)%�,�5"T����� � ".)95$) / %	( .'% / /
�.���"� � �="�%	�87 %)"�""��!$��%%� � �-��� �$/ ����!" �*�) / * � /.� ,%)#"5" �$/ � � )<%6, # +&( � ,1b �)( � # )
.'% / �"���"� � �zX


5X �C)%+ �$/ *9G 2L) ,<%D� "�.&(����d� # ) "�*A+="-, / �/.-�"� � �=" ����� � ".)95$) / %	( .8% / �"���.� � � " %	�A7
%)"5"B�9!$� % � � �-��� �$/ ����!� �*-) / * � /@� ,e),"5" �$/ � � )�%), # +-( � ,1b7X "$# �0" / )#"@*-(��5"=���""+&%	(�(�) / 7A%	� %�""� / *8,H�-* / )#" (^�$/ )<%), # . /.� ,%)#"5" �$/ X

_$%)".)97 � �d� # )#"")W� 2 � b,���87=" �6( 7&�0""� / �/+!*-�.� � � " � 2I) � +-� %	��� %35G) / * "-,�%	( % +-(9)�"B*]""�@)H+'X7�+ "") / 5$)W� � , � �8,H(/*87&)\� # �
"$".)�,H�.� � �C� # %	� � # )(� � �-��� �$/ ����!# �*-) / * � /.� ,%)#"�" �$/ �
"
!$)%��) / �>,����;� # %	� ���0+&%`*3+<) *=".)�7 (^�$/ % 5G) / *02��>7-) / %	��!G) �)( %6.A.-(��>,<%D�.� � � "�XK(?)���)DC��



� � 
��.�����	�8����� � � � �����2��� � � � ���	� �K� ���
�-* / ��� � .'% / �1" �)( � # ) ""*]""�.)%+ � # %	�3% / )P+ �$/ )�"�.<)�,H�0*8,=� � + � �-��� �$/ ����! %Ch � 2 �)((?)1+	.'%$!$)#"�X � �k� # )\��)1C��+".)�,H�.� � � � 2L) , � �=""�>7&) / � # )�"�*A+ "�, / �/.-�"� � �C( %	��!6*'%$!G)��'%	�87���X� # ) (^� (�( � 2����-! � ��) � � # ) "@.K)9,%�0*A, %	(�) / �@) / "42L)�* "")eX

����� ���	� 
���
�
���������������� �����	���	��� �

� �C� # �
"2"")�,%�"� � � � 2L) + / �9)%h&* 7-)#"�, / �/+<)\� # ) "�*A+="-, / �/.-�"� � � ( %D��!)*'%$!$)eX! "32L) # %<5$)�"")e)%� ��� ! �9!)* / ) V�X � � % "�*A+="-, / �/.-�"� � � , � � ""�0""�5" �6( � # ) (^� (�( � 2�����!
.'% / �5"#G � � � + � �-��� �$/ ����! � *�) / ��)#" � � ���

� , � �,�.����* � * " �?*-) / ��)#" � � �����
� / )9. �$/ �K"@.K)9,%�0*A,<%	�"� � � �%	�87 � � 5 � / ) ( / )#" # ""� %	�@)H+P)H���5" � %	�87d�0" �)( � # ) (^� (�( � 2�����! (^�	/ +�G

"$#&%'"&(*)'+�,.-'+0/*12143*576
5'/$18+$-7/9):+�1<;>=&=&= ?A@�+.B
(C/$1.-8+�1&#:/$#8"�=&=&= ?A@�+&+.B
)D69,:/E)C-GFCH4691I=.=&= ?A@�+&+&+.B
)D60J&)<6<"KHI=&=.= ?A@�+KL8B

(?)0��)DC#� , � � ""�/7-) / � � � ��� � �����
� ���W�-* / � � � �/5 � # %)"�� � � +<)e)H� ��+:.-(�)%+=)%�,�@)97�X "�� , � �A,%(/*A7-)

� # �0"H".)�,H�.� � � 2I) , � � "B�>7-) / � # )0�
"�"�*�) �)( , � ��� /@� (�(�����!�"�*!+ "-, / �/.&�.� � � "�� � +-( � ,1b / )
� *�)#"B�1"
� # %	��2 � *-(/7 / )
� *-� / )�� ��� + %D��* / )#" � * / ,e)#"EX
���NM �PO Q �$�  SR � )  �UTWV � ' )<X
! + � �&��� �	/ ���-! � *�) / * # %)"�� # )\!G)H��) / %	( (^�$/ + G
"06DY06<($- )<6<"K#:Y*-
@�J&)4/K5 J.)4/K57Z<(&Y039#'"E6:B
F&H460)D6 (&/$1D[:+K-8+0/$1

� � l]\0^E_7` � i�k t�f#l "$# �
";,%(>%6* ".)�+&%`* +K) � +;���"�@)�7 +<)�,�%6* ".) 2L) b,� � 2M� # ) 78%	� %
� # %	�W�
" +K)H����!`*-(��.) / )�7 � �#X )�X � � # )&7 � ,1*-+=)%�,� � # %	�W�
" ,1* /./ )%�,�.(�* +K)H����!	. /@� ,e)#"�".)97�X"$# �
" ,1* /./ )%�,� 7 � ,1*-+P)H�,���
" 7-)H� � �@)97 a h p aT���]� # )��?*-) / *eX ! a j�n*b ,%(>%6* ".)N+&%`*	+<)
* ".)97 � � %	�"� %), # 56% / � %6+-(�)#" � � )H(9)H+P)H���5" �)( � # )�,9* /"/ )H��� 7 � ,9*-+=)%�,��X
� � ldc.eCfNe*g&h � itk t�f#l "$# �0" ,%(>%6* ".)$7-)#"�, / � +K),"0� # )�78%D� %j� # ) / )#"@*-(��"����!Z� � �.�M*8,<%D�.� � �" #�� *&(>7 , � �,� %	��� +'%)"")�7 � � , � � "B� %	�,�5" � � ]Ki U �	/ 5)% / � % +-(9)," 7-),*-�-)�7 ��� � # )ja j�n*b
,%( % * ".)�X "$# )E� � �.�0*A,<%	�"� � � ���1"")%( ( �0" %	�g3 � � )%(�)%+=)%�,�_X !��$/ � # )E+ � +=)%�,� � 2I)# %<5G) � � �W��+:.-(9)H+P)H���.)�7]� # �
" .'% / � �6( � # )F"B* "B�@)H+'X �T� �.�M*8,<%D�.� � � "�""��+�.-(�* / )%�-* / �
� # ) � 2 � �)( � # ) 7 � ,1*-+P)H�,�Y� # %D�P� / �9!G!$) / )97�� # )k+ � �-��� �$/ ����!��?*-) / * %	�87 +8%)""�/,
��� (^�$/ + %D�.� � � "4%6+ � *-��� # )�7 � ,9*-+=)%�,�_X



� ���<� �	�+�g�����2� 
���� ��� ��� � �	��� � �
� � � � �
� � l �F� l
Y@l � itk t�f#l "$# �0" ,H( %6* "")I�0" %�, � �87&���.� � � � # %	� , � � "B�
""�5" �)( % \�n i ��� i \@l b#n i
�6(gkelCn*bJb \�\�n i X b3l b#n i&a X ! �	%	� � +;�>, , � �A7&���"� � �d+&%`* +K) �)(�� ��) �)( � # ) (^� (�( � 2�����!=G
� 2 �;l � p l]e�j�f "B� / ����! � 2 � Q ""� / ���-!� " � � � Q ���,�@)e!$) / � " � Q "B� / ����!� 7!� � � Q �����.)e!G) / 7 � + %	��� Q "B� / ����!*&(9)%�8%	+P) Q ""� / ���-!
2 # ) / ) X n*b:k$b3i �0" � ��) �)( � # )>".)%+&%	�,�.�/,B7 � +&%	��� "�� # %	� 3j*,(�)%+=)B*=".)#"W� � ,%(>%)"5"B� ( *
7 � ,1*-+P)H�,�1" � )�X !�X � +-� � ( � !	*

�
����
 m�� ���
����� � � % / )����,�@) / �'%D(��>7-)H���"�0*�) / " � %	�87��\p h��i7kEb h �
"I� # )Z� %	��( �)( %D� � 2 � � )eX !�X � ���87-)1CqX # �.+;( � X<7�� # ) / %	� � +=�/,;, � �87&���.� � � " 7-)<%	(2���� # ��� (^�	/ +&%	�.� � � %6+ � *-� 7 � ,9*&+P)H���5"�� # %	�W)H��� # ) / �
"�+&%	���,� %	����)97 +,*v3j*,(9)H+P) �$/

,�%	� +K) � +-� %	���-)�7 +,*Y� # ) %	(�) / �@) / "�2 # )%� � # )�7 � ,9*&+P)H���:�0" ( )%� , # )�7 G[)eX !�X �
��� kDa@l��+\|\�h a a h X�� , � +:.'% / %D� �$/� 78%	�@)
��� kDa@l"! o=X kel h � , � +:.'% / %	� �	/" 78%D�@)
� a h p a \�n i l&k$b3i&a ""� / ����!
� � �#� ` �$# �  :a h p a

2 # ) / )�� �#� `:�$# �  �0"�7-),*-�-)�7 %c" � ��) �)( G idh�% � � i \'&bkei�c h X � � o=X kel h X � X h p h@lCh Xe5_X"$# )�+ � "B�L���,�.) / ),""�"����!0%D� � +;�>,;, � �A7&���"� � � "�7-)<%D( 2���� # )%(�)%+=)%�,�456%	( *�)#"[��� "B�>7-)�%
7 � ,1*-+P)H�,� %	�87 % / )\+P)�%	�-����! ( *-( � �&(�* (^�$/ 3 � � 7 � ,9*-+=)%�,�5"�X "$# )%� / "B*��,� % CE�0"�%)"
(^� (�( � 2�" F G
� � � } `)(�*5]  � �#]Ki ],+ ],( � /-(q`)+ ]  !�+\�n i l&k$b3i&aja@l j b3i�c �
"$# ).� � } `)(/* ]  bG)H*�2 �$/ 7=+=)<%	� "^" � +=)�, # %	��!G)�.'%D�.�@) / � �)( � # ):)H(9)%+=)%�,�5" �)( %�!$� 5G)H�
�8%	+P) � � %$! � 2���(�(�+<)l+ � �&��� �	/ )�7 � )eX !�X � 2I)�% / ) � �-(�*����,�@) / )#"B�@)97 ��� 7 � ,9*-+=)%�,�5"
, � �,� %	���-���-!�%��-)92 )H(9)H+P)H��� 2���� # � # )�� %$!Oo j�n X � \@l X�(�)�+ %`* %	(
" � ��+:. � "")L� # %	� � # )
)H(9)H+P)H��� , � �,� %D��� "=%�!$� 5G)H��""� / ����! � )eX !�X � 2L) % / ) � �-(�* �����.) / )#""�.)�7J���B7 � ,1*-+P)H�,� 2���� #%D�])%(�)%+=)%�,� , � ��� %	���&����!;� # ) 2 �$/ 7 h p h|\@l j�n i�b \ %	�87 *-�87-) / � # ) � %$! \�kelCh c n j W�X "$# )"")%+&%	�,�.�/, �)(�\�n i l&k$b3i&a �
"Z� # %	��� # �
"+""� / ����! � ,�,1* / "�2���� # ���]� # )J)H(9)%+=)%�,��X (?)B%D(
" �"@*A.A. �$/ � a@l j b \@l+\�n i l#k$b3i&a a@l j b3i�c � # %	�+"�.<)�,%�M*�)#"�� # %	�Z� # )�"B� / ����!P+ * ""��+<) . / )#"")%�,�
7#� / )9,%�"(�*P���X� # )��@)DC�� �6( � # )\)%(9)H+P)H�,�_X
! %�& h@j�h ,H( %6*=".)��
" %0, � ��
 *-�8,H�.� � � �6( %	� � +=�/,j)15G)%�,�5" � )eX !�XMG
� idh�%�a h p a
kei X !/0 � h21rl h@i X a435& l l o7698:8 %;%;%=<>1 W�p h b h?<�\�n*b 8:8A@
� ��)12 7 � ,9*-+=)%�,�5";2���� # %0,e) / � %	��� � 2 � .'%	�"�@) / � �

B$C.D;E ' �A� !��(" ��')$GF 
 $B$ � D �HD "%'A�#!�$ + D � D ( � " ')$ !��(" 
 ! � � �#'*� 
 $1!��(",'*�6! $%'*!IF D � D �HD "%'A�#! ')$ � 
 � D � &
D � ��� 'HF 'A" �#! "B+ D;CJD�� (

K-L 
 � D !#"%+ D $,')$ � D !��6" DG
 ! � � ",'*�6! 
(� ��
 � 
(�MD " D �



��� ��� �������
	���� �4� � ��� ��	�� � � � ���	� �
� ���

� i���% � j�n X � \@l
kei X !�0 � �21rl��@i X a 35& l l o7698:8 %;%;%=<3kEb:k�� n i <�\�n*b 8 \�kel#k p n.c 8A@
� 7 � ,9*&+P)H��������� %3.'% / �"�>,1*-( % / ,<%	� %	( � !0, � �,� %	���-���-!B%J�-)92 . /.� 7 *8,%� �

� � o=X kel�� X � j�n X � \@l�\�n i l&k$b3i&a43 \�kEb��@j�k @
kei X � ����� 35& l l o7698:8 %;%;%=<3kEb:k�� n i <�\�n*b 8 X l X�8 \�kel#k p n.c:< X l X�@
� 7 � ,9*&+P)H����� 2���� # % .'% / �.�>,1*-( % / � " � , � �,� %	���-����! %	� *A. 78%	�.)�7 . /@� 7!*8,%� , � ���
� %	���-���-! � # ) 2 �$/ 7 ,<%D+P) / % � X

� %), # %	� � +=�/, , � �87#���.� � � ���J+&%6.A.<)�7 � � %	� %D� � +;�>,d)15G)%�,��X �Z� �.)X� # %	�;���J���
(��0b$)%(�* � # %	�J)�%), # 7 � ,1*-+=)%�,�02L) / )<%)7 2���(�( / %	���.) � �-) %	� � +;�>,=)95$)%�,� ���?5 � ( 5G)97 ���
%	� (9)<%��"� � ��)���*A+���, / �/.-�"� � � � �&X )eX � � ��)X��� i���% � � i \'&bkei�c � X � � o=X kel�� XeX � � � � ( 2I)% / )X� � ��,<% / ) ( *-(;2I) 2 � *-(>7 # %<5G) � ��/ %	���") � ��)	%D(9) / � (^�	/ )�%), # 7 � ,9*&+P)H��� � � # %D���� � 2L):2 � *-(>7 # % 5$)P� � �.)H�87 %��")%� �)( %	� � +;�>, )15G)%�,���N� � � # ) � � �-��� �$/ ����!  �*-) / *� /.� ,%)!�"� �$/0(^�$/ )�%), # 7 � ,9*-+=)%�,�_X "�� %<5 � �>7�� # ��� � 2I) 7&���B�.����!)*-��� # +<)%� 2I)e)%� %#��k%$
)95G)H�,�&� �ai���% � b n X b � � X � � i \'&bkei�c � X

� %	�87 a@l j�n i�c )95$)%�,�&� � %	(�( � � # ) / %	� � +=�/, )95$)%�,�&� � X
' ) 7&���-%	(�( � 2 %�&��@j&� ,%(>%6*��.)(� , � +�. � �")�7)� � (9)H(�* �6( %;2I)<%@b %D� � +;�>,=, � �87&���"� � ��X "$# *�� �%�7 � ,9*-+=)%�,�Z���;7-)%�.)�,%�.)�7 %*�;. � �@)%�,�"� %	(�(�*P���,�@) / )!�B�.���-!P� ( %	�Z(�)<%*�B��%+�"� /.� ��!&%	� � +;�>,
)95G)H�,� �)( �����.) / )!�"� (^�$/ %,��*A+-�-, / �/.-�"� � ����� 7-)%�.)�,H�@)�7dX � ��� # ��� ,<%*�") � �-(�* � %	� k p �@j!l �, � ���B���B�.���-! �)( � # )��.)H� �)( %D� � +;�>,T)95$)%�,�&��7-)H�@)9,%�@)97 .-(/*��#� � +=)j)DC#� / % 7A%	� % � 7-)(.&��)�7
+�*P� # ) a�� p �|\@l ,H( %6*��") � �����")%�,�T� � � # ) � n i�b3l n j b3i�c �����@j W � j�n�\/� a a n j X
���NM �10 ����� RA � � � ���32;� ' )  ' �
! � +=)%�,�.� � ��)97?������)�,%�"� � � V�X2
 � %4��*A+-�-, / �/.-�"� � �?+ %`*�%	(�� � ���A,%(/*A7-) � �-) �$/ + �$/ )
, � �,�.���?* � *�� �?*-) / ��)!�L� # %	��2���(�('.'% / �.�/,%� .'%	�@):���=� # )T� � �"��.8,�%	�.� � �5�B� / )�%	+ X ! , � �,�.�����
* � *�� � *�) / *�, � ���"���"��� �)( %��"� %	�878% / 776Z*,(9)%+=) �?*-) / * x98 
 ~ .-( *�� % , � �A7&���"� � � � # %D�
��.<)�,%�:.�)!� 2 # )%� � � %6.!.-(�*]� # ) � *�) / *rX " *�.&�>,<%D(�(�* � � # ��� , � �87&���"� � � ���?5 � (/5$)!�3% ( / );��?*-)%�8,H* � )eX !�X � )95$) / * 2I)e)�b

� X "$# )�, � �,�.���?* � *�� � *�) / *Y+&%7* %	(�� � +K)�� / �9!$!G) / )�7 +,* %
� � �.�:.8,<%D�.� � �<�.)%�,� +,*d� # )=�@*A+��-, / � .-�.� � � . /@� ,e)(��� �	/ X

� � ���"�/7-) / � # ) , � �,�.����* � *�� � *�) / *?>
(&/$1.-'+�1.#:/$#'" [D6<Y*-<3A@E58"$-<6C)&[D3*5�B434+�1.-'+K1D;7"
"E6DY064($- ,DC*-'+K-:Y06
J&)4/K5 (K#:Y*-C#<)D6�CK5.#8"E69#C5 5FEj5GC*,434+�1.-8+�1D; ,
FCH460)<6 5GC030[&[.)D6<"&"2(C/*1.-<34+�18"IH!@E58"$-<6C)&[D3*5�H
FCH4691 %8+KF<6&6*J:Y�K

� # %	�0%*��b � (^�$/ � # )Y�'%	+=)!� �)( %	(�( .'%	�����"����!*� (^� *-�87���� %	� ! ++�"�.) / 78%	+ +3*��.)1*-+ X
L ) / ) \�� p l � j/� ����%	� kNMHa@l jGk]\@l 7 � + %D���E� # %	��. /.� 5��/7-)!� %	�]���,�@)e! / %	�.)�7 5,�9)12 �)( +3*��
�.)9*&+ / )(� � * / ,e)(��X ' )�%*��b=� # )O�B*��B�@)H+ � � )15)%D(/*'%	�.)Z� # ) � *�) / *P� 2��>,%)�% 2L)%),b7X "$# )
/ )9. �$/ ��2���(�(<� # ) / ) (^�$/ ) , � �,� %	��� %N(����"� �)(�/ )(��*-(��&�(>



� ���<� ��� � � ��� � ��	�� ��� ��� � �	��� � �
� � � �
8

� @058"$-<60).[D3*5�B<37+�1.-'+�1<;7"�� =.=&= � C�@E58"$-460)&[D3*5 B<34+�1.-8+�1D;7"��
� @058"$-<60).[D3*5�B<37+�1.-'+�1<;7"�� =.=&= � C�@E58"$-460)&[D3*5 B<34+�1.-8+�1D;7"��

"$# ) *��.) �6( � # ) b$)%*?2 �$/ 7�X � p l#k ��.<)�,H��.�)(�j� # %	��2I)0% / ) ���,�@) / )!�B�@)97 +�* , # %	�-!G)!��� �
� # ) / )(��*-(��;%	�87d� � �$+�*P� # ) / )!��*&(�� o �@jja�� � %	�A7X� # %	�42I) % / )����,�@) / )!�B�@)�7X���<�B� �$/ ����!
� # ) 7-)%(�� % �)( � # ��� 7 � ,9*-+=)%�,� x ��� ~ X2� � � # )=. / �B�Z�"��+=)�� # ) � *�) / *X���:)956%	( *'%	�.)�7 � 2I)!$)%�L���&�$%	����2I) / � +A*-�I( %	�.) / � 2I) � �-(�* / )�,e)H�/5$)j� # )Z+ � 7&��.A,<%	�"� � ��� �)( � # ) / )!��*&(��F�@*8, #%��!>
� @058"$-<60).[D3*5�B<37+�1.-'+�1<;7"EZ0[D6<Y*-<3�� =&=&=
� +K1'"E60)C-460[��	��
�H
�����?H ,430)<691.-�
�H	�����?H ,:/D".+K-'+0/*1�
�H�� H	�

� -'+K-7Y06�� =.=&= � C*-'+K-7YC6��
� -'+K-7Y06�� =.=&= � C*-'+K-7YC6��

� #.,D[D3E-<6C[�����
�H������?H 1:/*-<6�
 H 1:/*- 3EL434+0Y039%'Y06
Z&Z L8+C".+K-'+K1D;������ @ H	�

� C*@E58"$-<6C)&[D3*5�B434+�1.-'+K1D;7"EZ0[<6DY*-<3��
� 7&)%�,�.�:.�) / �O��*8, # %*� � ���&% / ) *-�.)�7 # ) / )B%*�j� # ) (^� *-�A78%	�.� � � �)( %P�'%D+=����!5�-, # )%+=)
(^�	/ 6/� � 7 � ,9*-+=)%�,���W� # %	�\+ %��G)!�\� # ) �@.K)9,%�:.8,<%	�"� � � �)( , # %	��!G)(� )�%*�"��) / X � � p l#kDa
+8%*�.)97 � ��6 � � ��. /.� 5��/7-)�%B, � +:.'%),H���'%	+;����! �6( � # )\)%(9)H+P)H�,�&� �)( � # )�7 � ,9*-+=)%�,���
� # %	������� # ) +'%*�"��� �6( � # )�5G) / �"� � �-���-!Z+=)�, # %	�&���"+ �)( � # ) �"* �"�.)%+ X � �3.'% / �.�/,9*-(>% / � � # )�-)92 5G) / �"� � � �)( %�7 � ,1*-+=)%�,��,�%	� +K) , � �-�"� / *8,%�.)�7 +'%*�")�7 � � %	� � (/7 5G) / �B� � � %	�A7
� # ) 7&)%(�� %bX ' ) %	(�� � . /.� 5��/7-)3%B. / %6,%�.�/,<%	( , # %D��!G) )97&��� �$/;(^�$/ � # ) 5,����*'%	(��>��%	�.� � � �)(
, # %	��!G)(�[���+6/� � 7 � ,9*-+=)%�,��� �$/ � *�) / * / )(��*-(��&�0��� � # ) �@.-� / ��� �)( , # %	�-!G)Z)97&��� �$/ � %*�
(^� *-�87 � (^�$/ �����B� %	�8,%) � ��� � � � '��$/ 7�X ! �G)H* , � +:. � ��)%�,� (^�$/ 7-)(.-�&����!T� # )(�.) , # %	��!G)(����j� # ) � b � .'%6,!�)%	!G) (^�$/ 6/� � � # %	� 2I)07-)95$)%( � .K)97�X ! 7-)H� %	��(9)�7 . / )(�.)%�,� %	�.� � � �)(
� # )!�")W+=)�, # %	�-���B+���,�%	� +K) (^� *-�A7X��� x ��� ~ X

� � � # )0. / )95,� � *��\)1C!%	+:.-(9) � � # )B, � �,�"���?* � *�� � *�) / *]����%��"�G)97�2���� # � � +=)N�.��+P)
( / )
� *�)H�8,%*eX � �T���;%	(�� � . � �"�"�/+&(9)�� � � / �9!G!G) / � # )W)956%	( *'%	�"� � � �)( %:, � �,�.����* � *��-�?*-) / *
2���� # � � �"��.8,�%	�.� � ��� ( /.� + %N+ � �-��� �$/ ����! � *�) / * %*� ��� >
"K#.%'"&(*):+K,.-'+0/$1$# K4Y06*576�%</K5.,460-'+K-7/9):"

5'/*18+K-7/9)'+�1D;
"E6<Y06<($- � %EH43E1D;D6&��1�� KNB.)4/E[0#'($-:" C'�
FCH760)D6)(�*�+,
.-�-PF&F&F =0/ K4Y06*576 = (C/K5GC*,D)4/9[0#8($-:"�=1/E5'Y32�2

391D[ 5'/9[:+$J'+960[ "E6DYEJ

(C/*1.-'+�1&#'/$#'")� K�%</$5.,46E-'+$-7/9)7"
"E6<Y06<($- =&=&=
FCH7691 # K4Y069576�%</K5D,46E-'+K-:/9)7"�=4%0H4391D;46&��1�� KNB.)4/0[0#'(*-'"

"$# ��� / )
� *�)(�"��� � # ) �"* �"�.)%+_� �T/ )%)956%	(/*8%	�@) � # ) � *�) / *�2 # )%��)15G) / ��� 7-)%�.)�,H�&� %;, # %	��!$)
���X� # ) o j�n � �65@l a?<>10b p?.'%$!G)�X



� 
 ��� �������
	���� �4� � ��� ��	�� � � � ���	� �
� ���

���NM ��� � ' & � ) RA �UT
"$# ) / )9. �$/ �;.8% / � �)( % ��*A+-�-, / �/.-�"� � � # %*��� # ) (^� (�( � 2�����! (^�$/ +,>
"06DY06<($- =&=&= ? )<69,:/9)C-��E#760) K
F&H4691 =&=&= ? )<69,:/9)C-8+�1D; (C/$1<[:+K-'+0/*1
@ 3E-05'/."*-8B =&=&= ?2Y<+�5 +K-'+K1D; (C/$1D['+K-'+0/$18"
@ 30)7(KH8+$L<67B =&=&= ? 3C)7(KH8+KL8+�1D;�+�1DJ7/9)E573E-8+0/$1
"$# ) / )9. �$/ � � *�) / * ��� %=�"� %D�878% / 7+6j*,(�)%+=)-� *�) / * � # %	� � % �$)!�4%��[���A.A*-� � # );,1* /./ )%�,�
�.)%� �)( � � �"��.8,�%	�.� � ��� � �#X )�X � %	� 6/� � 7 � ,9*&+P)H��� � %	�A7 . /.� 7 *8,e)(� %D� � � # ) / 6 � �
7 � ,1*-+=)%�,�_X "$# ) %�&��@i ,H( %6*-�.)��@)H(�(���2 # )%�C� � .-(�(O��� %J�-)92 / )9. �$/ ��X � � (^� (�( � 2 �L� # )
�"*,�,� % C?>

��� } ],( � i `)# � ]  >�� 	G+ + ] �
	 `:�a]��
� ��
 ],( �  ��� ^�� ��
5],(9�  ���

� ��
 ],(9�  >�� � U7^e]�� #7],( ���  ��]_` � } � �
`:�a](��� `:� �a]_^ (  �
� � � # (9�  � 	 (9�a],* ]_^��
�G( � ��	 U�	 � `:��	 � ( (d`)+ ]  

� Uq^�]�� #7],( ���  >�� �
` � i � ���W] ]��<i � �! �	�� ] ]��<i � �I+ � (9� } i �
� � � # ( �  >�� � � # (9�"�� � # (9�$� � � �G( � ��	>U�	 � `:��	 � ( (q`)+ ]  � � �
� �
`:�a](��� `:� �a]_^ (  >�� + � ( �
` � ���$#7]r� � ` � 1 1�1#�$ ` (�#v` ^ � 8 �#�%� $ ` (�#v` ^ � 
 ( �-1 1 1

2 # ) / ) ( � ��	>U�	 � `:��	 � ( (q` + ]����[� # )��8%	+P) �)( % + � �-��� �$/ ����! �?*-) / * � )�X !�X � � . 78%D�@)�7 ��
%$!G) � X "$# )��.)H+ %	�,�"�>,!� �)( � # )(�.) / )9. �$/ � , � �87#���.� � ��� 2���� # % ( )92 )1C ,%)9.-�"� � ��� � #�� *-(/7

+K) ,H(9)<% / X ! , � �A7&���"� � � �)( � # ) (^�	/ + � � # (9� � �*��� +=)<%	����� # %	�;% / )1. �$/ ������!G)H��) / �
%	�@)97�2 # )%��)15G) / �*���L� � �.�:.8,<%	�"� � �-� # %<5G)�% /"/ �/5$)�7�X ! , � �87&���.� � � � � # ( � ��& � �
`:�a] �
'c`)* ] � �8 �L+P)�%	���O� # %	��� # ) / )9. �$/ �����O!G)H��) / %	�@)97 2 # )H� 8 � ! o&� kel�� � � k7c � � � �.��.A,<%	�"� � ��� # %<5G)
% /./ �/5G)97�X � +;+P)97&� %	�.) +=)<%	����� # %	� %*�O� �#� ��%*�O� � +P)H� # ����!d����%)7!7-)�7l� � � # ���O��*!+ �
�-, / �/.-�"� � � � % / )9. �$/ � ���L!G)H��) / %	�@)97�X "$# ) 7&��� 
 *-�8,H�.� � � �)( �.)15G) / %	( , � �87&���.� � ���I+=)<%D���� # %	� % / )9. �$/ �W��� !G)%��) / %	�.)�7�2 # )%��)15G) /;� �-) �)( � # ) / )9. �$/ �"����! , � �A7&���"� � ��� #�� (/7-��X
"$# )X!G)%��) / %	�"� � � �)( % / )9. �$/ � (^�	/ % �@*A+��-, / � .-�.� � �A)H+�.&�.�9)(�N� # )X!$( � +'%	($+A*�x<) /;�)(
� � �.�:.8,<%D�.� � � %	����2I) / ��X

"$# ) %�&��@i ,%(>%6*��")Z����, � +:.A*-(�� �$/ *02 # ) / )<%*� � # )Z(>%*�"�[� 2 � ,%( % *��.)(��% / ) � .-�"� � �'%D(&X
"$# ) kel b n7a@l ,%(>%6*��.))�.)%����%P(���+=����� � � # ) / )1. �$/ �.����! � *�) / *rX�( �$/ �����"� %	�8,e) � kel b n7a@l)
*+*\+P)�%	���Z� # %	��% ( �@) / �*���;� � �.�:.8,<%D�.� � ��� � 2L)32���(�(��"� � . / )%!$���B�@) / ���-!=� # ) ��)92_� � �
�.��.A,<%	�"� � ���4*&���"��(�� # )W�-)1C�� / )9. �$/ ��X ! (�� � � kel b n7a@l %#�/�/$ p-,�+=)<%D���T� # %	� � 2I) 7 � � � ��.)%�A7�% / )9. �$/ ��+ �	/ ) ( / )
� *�)H���"(�*C� # %	� � �8,e)0%&2I)e) �])95$)%�l� ( � # ) %�&��@i , � �87&���.� � �

 � / �9!G!G) / ���N+ �$/ ) �)( �@)H�zX

(����'%	(�(�*N� # ) kej!5'&�b/.*� ,%(>%6*��.) / )
� *�)(�"���:� # ) / )!��*&(��&� �6( � # ���$.'% / �.�>,1*-( % / �@*A+��-, / � . �
�.� � � � � +<):% / , # �/5G)97 (^�$/ � � +P)0.<) / � � 7 �6( �.��+P)�>0( �$/ �����B� %	�8,%) � kej!5'&�b/.*� b n i l & p-,



� ���������
�
	 ���
	 � �$�

/ )
� *�)(�"�&� � � % / , # � 5G) � # ) / )1. �	/ �&� (^�$/ � # ��� .'% / �.�/,9*-(>% / ��*A+-�-, / �/.-�"� � � (^�$/ %d+ � �,� #
+<) (^�	/ )E! % / +'%$!$) , � (�(9)9,%�.����!�� # )%+ X ' ) / ) ( ) / � ��� �eV ~ (^�	/ + �	/ )	7&)%� %D��(�� � � � # )
j&� o n j!l��@j X

� �NM � � ���$� R )A� -,-@ �UT �!����� � )  & R8 ��� �
� � � #-� *-(>7�+K) � � �.)�7?� # %	�W� # )�, � �B� �)( � � +=)=+ � �-��� �$/ ����! �$/ , � ���"���?* � *-� � *�) / �9)(�
+&%`*3+<)-� *-���@)�. /.�)# �/+&���.� 5G)�X "$# ��� ��� � # ) / )�%*� � ��2 # *B2L) � �-(�*0%	(�( � 2 � # ) , � �87&���"� � �
�21rl��@i � !�0 � � %	�87 � � �W� # ) + %D� , # ����! �6( %	� % / +-��� / % / * .'%D�.�@) / �zX`�,��+;��( % / (�* � � ��)2 � *-(/7C(�� �G)\� � . / )15G)H���j� # )�*��.) �)( 5�n i l#k$b3i&a , � �87&���"� � �-� � �k� ��� , � +;+ � � %B2 �$/ 7
�@*8, # %*� 
 l &�� � �	/ %	�"�@)%+:.-�"����!;� �P/ ) ( / )(� # )15G) / * 78%`*	%	(�( 7 � ,9*-+=)%�,���j���C� ��� 2��>7-)
% 7 � +&%	���7��*A, # %*� Meb#n p n.c , X ! �3%X( %*�B� )DC!%	+�.&(9) � 2L)�7 � � � � 2$%	�,�N� � � / �9!G!G) / %, � �,�.����* � *�� � *�) / *B2���� # � �#��( / )��?*-)%�,��%	�P)95$)%�,� � )�X !bX � %	�Y)15G)H���L� # %	� 2 � *-(>7 � ,9,9* /)15G) / * +=���?*-�@)�X "�� , � ��� /@� (�� # ��� � 2I);, � *-(/7:*-�.) % , � �"�[+ � 7-)H(�� � )!�"�"��+&%	�@) k o j b#n j b� # ) , � �"� �)( %4��*!+��-, / �/.&�.� � � %D�87�� �]/ )(�"� / �>,H�N� # ) / �9! # � �)( ��.<)�,%� ( *,����!])DC .<)%�-�"�/5$)
�@*A+���, / � .-�.� � ����� � *��") / � 2���� # %6.A. /.� . / � %	�.) . / �/5,��(�)e!G)(��X � ) /-# %6.-� % �"��+�.&(9) / � � (/*-�"� � �
2 � *-(/7�+<);� � %	(�( � 2 % / +-��� / % / * �@*A+���, / � .-�.� � ��� � +A*-� ��� # �/+-����� # )H+ k o n7a@l��@j b#n j b � � (� # )=�"* �"�.)%+ .-�87 � � *-�:� # )H* / )��?*&� / )�� �#� +3*8, # / )(� � * / ,e)(��X

"�� � # )=� %D+P)�)H�87 �)( %<5 � �>7&����!N� # )�24%*�B�@) �)(�/ )(� � * / ,e)(� � 2L)�+=)%�,�.� � ��)97Y���d� # )���,� /@� 7!*8,H�.� � �Y� # )�. � ���"� +-��(����>* �)( *-�"���-!N�@)�, # �-� � *�)(� %��L��� ��� � � V
8 ~ � �3( %),H� �$/ �>�%)Z� # )

2 �$/ �����W+ � �&��� �	/ ���-!�%	�87 , � �,�.���?* � *�� � *�) / �9)!�EX ! (�� #-� *�! # 2L) # %<5G) � � �����,� /.� 7 *8,e)97
�@*8, #X� .-�"��+;�>��%	�.� � ��� *G)H� � 2L)�7 � #�� 2I)95G) / (9)H�#� � +P) ��*A+-�-, / �/.-�"� � �-�#� # % / )T+ � �&��� �	/ �����! %	�87:, � �,�.���?* � *�� �?*-) / ��)!� ( /@� + � � # ) / �@*A+���, / � .-�.� � ���EX "$# )!�") % / );,�%	(�(�)�7 .7b3j!l �bk p
a�� MHa	5@j b o l b#n i&a X ( �$/ �����"� %	�8,e) � % *-�.) / +&%`* / )
� *�)!�B� � # ) (^� (�( � 2����-!,��*!+��-, / �/.&�.� � �
� .A* / )%(�*&5�� / ��*'%	( � >

"K#.%'"&(*):+K,.-'+0/$1 ��K	�'+$)C-&#43DY # K7Y06*576
L'+*)C-C#43DY � K�# K4Y06*5:6�= �<6*5D%460)

! *��") / �@.K)9,%� ( *,����!+�@*8, # %+�@*A+���, / � .-�.� � �k��� �B��+:.-(�* / )e!	���"�.) / ����! � � %+��*!+��-, / �/.&�.� � �
� 2���)97�+,*:%	� � � # ) / *��.) / X � � � � # ) / 2 �$/ 7-� � 2I);7#���"�"����!6*-��� #:# ) / )�+<)%� 2I)e)H�Y� # )�. � � ��B�/+-��(����>* �)( , / )�%	�.����!j+ � �-��� �$/ ����!�%	�870, � ���"���?* � *-� �?*-) / ��)!� � )1C�.K)H���"� 5G) (^�$/ 6Z*,(9)%+=) �
2���� # � # %	� �)( �@*A+���, / � +-���-! � � � # )H+ � � # %	� � �-(�*&.A*-��� �"� / )!�"� � �X� # ) 0 � o n j!l��@j � X

�	��
 � � � ����� ��


� p �@j!l��@j@a % / )X� # ) . / �"�+�"�@)1. �)( � # )X� � �"��.8,�%	�.� � � , # %	���zX ' # )%� % 7 � ,9*-+=)%�,� ���
+<)%����! / )H� / �9)95$)�7 � ��� ���). / �"� # %D�87&(9)97 +�*�� # ) � 2 � + %D�'%$!G) / X � ( ���N���0%D� 6 � �
7 � ,1*-+P)H�,� � ��������+&%	�'%	!G)�7 +,*E� # )�6 � � ( � %67-) / X � ( �$/ L�" � � 7 � ,1*-+P)H�,�&� � � # )�B� �$/ *P��� % +-����7#�yx<) / )H�,��+A*-� �"��+=��( % / %	�87 2���(�( � � ��+<) , � ���B�>7-) / )97 ��� 7-)%� %	��( # ) / )eX �
! (9) / �@) / � % / );��� , # % / !G) �)( 7-)H�@)�,H�.����! %	� � +=�/, )95G)H�,�&�B%	�87 �.)%�A7&����!C� # )H+ � � � # )



�eV ��� �������
	���� �4� � ��� ��	�� � � � ���	� �
� ���
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World Wide Web

Monitoring Query  Processor

XML Alerter HTML Alerter

Alerts + InformationsAlerts + Informations

HTML Alert
URL Alerter
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The 2-uple is inserted in this table.
For condition ’SELF\\tag CONTAINS word’
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