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���i/867��C � C �)�!"%���+*,�S& �	"2.1���@/I6L��C � � ������0K�,����67� 6L-<��.#.)6#��6L��- C 6#���K���)�9� ! �	��6%��" �5!���6L�	�����j!)�+��/I62.)�
���)��"%� ��*,�U& �	"2. "L�	��.)�D��� ��67*,-)6X& � ��-�� /�� ��6%� ��6L��-)� 6L-1���)� !)6 $���"(�+� ��"7��� C � �)�?���)���+����-#. � � .U: � � & �	"2.
�	��"L62J)��� ��6L�,- "L�	��.)����� �(/ ����6L� ��67�,- � �����)� ���	�+�9!(�,67-�� �:��!���)67����������6L�,- C 67"L" ���)� C = �1�	��"L62J)��� ��6L�,-
������! �)��67-)*<H8�#! �	�UG "L� ��� �	��- �+�	0K��/,����)67� �93(�	�/� �
H8�,!(��� G "L� ��� CD�	���J�	���	� ���'. J0R �	�,0fJ�6L-)67-)* �5J?Z+�	�/���4����0<���!� � ���)� -)67*,�����	= C �)67��� .)�1-��������,-�����67-
���8�.0<��-0R � $I���	-,.)��. �5J?Z+������� � -#. ���)��6L�P&)�	"I. 67��-)� �����I� �	�+� C_.)��. � 35- ���)67��� � ��� � � ���:.������������,�
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G 6L*��)���H)I� L � � �	�+�)"7� � � ���)�2: � �S& ��"I. �	�,�+���������'. 0K�,��� 6L��6701��*�� 2eG 67*,�)�+�H)8� D ADC 67��� 0K��� $
� 30RI���#J ��-#. ���)� �,��� !)��� +��

!)6X$8��"��+�)�,�)"2. 0<��! 6L- 0<�,���J� �;�����1� � ���	� ���)�<� 30R:J ���43 *,�+�,�)-#. �+� ���)� � � �	��0fJ)6L-)� ��67�,- ���?�����
6L0<��*,��� ���,*,�/���)��� C 67��� ��- ��!,!)���5!���6%� �����	"L62!#!)67-)*!0<��3 �	� ���)�?� $I�������/��6L��- ���)���)�?-)67*,��� � 30R !(������62J)"L�
�)��67-)* ���)� 0<�'.)6%� - ��� ���)�E!)6X$8��"=/ ��"7�)�	�9��� ���)� �+�����43 � � �5J?Z+�����!�4����0K�	��� C �)6L�96L�_.)��-)� ����6L-�*<�����
�����K3 d � 8,���5��,+��e�=> = C �)67��� 6L�J�+6L0K6L"L������ ���)�1��� � 3 � 8,���5��,+��e�=> = C �)6L��� C;��� ������. ����� � ��6L-�*
k �������	�fG "%� ��� J���� 6L-��	"L�,.)�	� ���)� !)������0K�����	� �����*� � C �)� � ��� � ! ������0K�������J��� d � 8,���5��,+��e�=>
!)����/I6I.��	� � �+� Z+�	�/��67�,- ���V.)6L�)�D�4�,�?��"7"@!�6X$8�	"7�D���)� � ���+�!������� C - �,��� ��� ���)�����,0fJ)67-)6L-)* !)���I�	��������:!"L"
!)6X$8��"L� ���+�,�)-#..�����E!�6X$8�	"7�9��-)�	"7�,���'. J0R ���)� ����.�6L�)�9���+���� Z+��������. = ���I�)�
35- ���)6L� C;��R �+� � �+���	�+��. "76L*,��� �4�+�,0 J)�+6L*,���K�+�������K�������)� &)�	"I. �,� "%� ��*,� � $I���	-#.)�'. �5J?Z+�������KC?� �
���[Z+�	������. � G 67*,�)�+� )I�*l ���)� C � � - � $���0"!)"7�K� � ���)��� � .)����62/���. HI�#!(���fG "L� � 6L- ����� �J)��-#. �.:!�
H8�#! �	� G "L� ��� C;����� � $I�������/����. �4����0 ���)�.����6L�	-��	� � $B! �,���)�+�	� �����'R � �V. ��� J(�1��� � "L��. �����	�,�K.)6L-�*
���K���)��6L�90<�	��- / ��"7�)�	�!��-#. �V!#!)"L67��. ���E: � � &)�	"I.��!���K���)� �5J?Z+�������4����0K�	�	�UG 67*,�)�+�f)8�O1<�+�)� C �������
�5J?Z+����� �4����0K���4����0 G 67*,�)��� )8� D �	��������������. C 67��� �����JHI�#!(���UG "%� �	�
C �)�U.)6L����.,/ ��-�����*��!��� H8�#! �	� G "%� ����6L� ����� ! �8�����	���+6L*,-)��")��� -)�,6L�+� ��� ��6L�H.)�)�9��� ���)��6L����!#! � ������-)���
�4���,0 �5J?Z+����� � $,! �,�+�)�����	�DE!�	-��	��= � �?01� - R<�4����0K�	�?��� ! �,���+6IJ)"7��C;��������,0fJ)67-)��. � C ��� ��.,/ ��-�����*��
���?H8�#! �	� G "%� ���6L����)� � ���)� R ���,-�����67- ���)� ���+�)�<�K!(����������" ��� �����������	�+6L�+��6L��� ���D���)� -)67*,�����K3 R ��� �)�
�	�+���,�+�����,-)���	��-�6L-)* C?� /��	"L��-)*���� .)�'!(��-#.)�	-��	����� �����	���9�93(�	�/�����	�,��"I."J(�9� /,�,62.)��.<��-#.1H8�#! �	� G "L� ���
�	�,��"I. J � /��	�\R C;��"L"��)�+��. �4�,�����,���+�	����6L�,-�� ���,-)���	��-�6L-)* 6L-����	�+�4������-)�	� ! � �+������-)�H.)�)� ��� -�6L*,����K3 R
�	0K6L�+��6L��- "76L-)���	� C � ���)���43 ���)� � � ��"767�[R �������)� �������)"#��67-)*16701��*��	�	= ���)�fJ ���43 *,�+�,�)-#. "7�'/��	"L�!���������
�	67*,���  S � 6L0<��*,������D���)�K� $I����-)��67�,-)� C;����� � /��	��� *,��. � C �)�"J ���43 *,�����)-#. / ��"7�)�	� / ���KR J R "7�	�+�
��� � - D < � G �)�+���)�	� ���)� �5J?Z+�	�/� �4����0K�	� ���,���+�	������. C 67��� H8�,!(��� G "%� ��� ���)� CD��. -��<*,����.)67�	-������
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G 67*,�)��� )8� M � ��683(�	�+�	-)��� J(�/�5C;���	- ���)�2: � �S& ��"I. �	��������������. 6L0<��*,� 2 G 6L*��)���H)I� D A?� -#..���)�
&)�+����. � 30RmJ0R 0K���	�K30R8�+�#J 2 G 6L*,�����H)8� L A

� ()( (�� < 7�7�H � 2*0CB 46- D�B��+2�%CH%B 462*7)0

F �)67"L� 67�967�967-����	-,.)��. ���1���,0fJ)67-)� 0 �)"#��6I!�"L��� $,! �,�+�)����������� .)6#���)���!�+������-#. C ��6L"L� 6#� 6L� �4�)�+���)�	��$
0K�,���<6L-�����-#.)�'. ��� �5J�����6L- �	�I�,� .�6L- � ���167-��4�,��0<� ��6L�,- = ���)� �	��"L���+��6L��" F �,�+"I.  �I�,�K.)6L- � ���.H R8������0
2gF  H)A?��� ����� . � ��� � � �?��� J � �	��"L62J)��� ����. � C �)67�967�?-)���	�	�+�����\RmJ(��� ����������)� ���,0fJ)67- � ��67�,- ��� ���)�
� $,! �,�+�)���������/�4�	�+� ���<���8��� .)67- � ����� ��-#. -)��� ��� ���)�H.)�����	�/���,�_!)6 $���" �
G 67����� � � ��"7" ���)� �	�I�,�K.)6L- � ���	� � ��. ��� J �"&,$8�'. ��� � ���	�+� ! �,6L-�� �<: �+��� -#. ���K. �	�I�,�K.)6L- � ��� � ��"76#$
J)��� ��67�,- 67��� �����,0<� ��6L� � "L"2R<6L-����	�����'. 6L-����<�����j. � ���(.)����6L-�*<�����J�5J)�+�	�\/�� ��6L��- C �)67��� 6L- *,�	-��	��� " 67�
�����	�)��� ����"2R.��-)�,�)*�� �4�,�;01��-0R !)�)� ! �,�+�	�	� C �)� ����������-)�,0K6L� � " � � "L6IJ���� ��6L�,-<�)�����9���)� F  H = C ��6L���
67�����	*�6L�+���	�+��.K6L- ���)� �)�	��.)����� � �	�����<� $I���	-���6L��-1��-,.K������-)���4�,��0K� !)6 $���")�	�I�,�K.)6L- � ���	��� �(���)� 0<�,����6L�
. � ������ �	��"L�	����6L��")�	�I�,�K.)6L- � ���	���+�	"L� ��6X/,�;���J����/�4�	�+�	-)��� ! �,6L-�����-K���)� � 30R,� C �)� �+���4�	�+�	-)��� ! �,67- � ���
���	���9! �,67- �9C �)67��� 6L�!���)� ����0<� �4�,�!��"L" �	67*,���  S � 6L0<��*,���	= 6L�U.)�����	�+0<67-)��. ����6L-�*1���)� ���	"7�	�+�	�5! �
! �,6L-���6L-)* �	�I�,� .�6L- � ���	����-#.<"L67�	� �,-<���)����!���67� ��" �%$867��� � ���)� ����"L�����	��!(�!6L- ���)�!�	�	-����	�;� � �����P.)�/���	� $
���,��� ��� �8� 35- *,�	-��	��� " ���)� ���	"7�	�����5! ��N � !(��6L-���67-)* 6L�9�h3:J R �K��0<��"L" � 0<�,��- �	� C �)�j.���������0K6L- � ��6L��-
��� �	�I�,� .�6L- � ���	� ��� �,-)�9�+��� ���+�	��- �,-K� �����<� $B!(�����)�+����� � .)6#���)�������/�;�+�)� C;�'..��0<��"L"#J�����-)����-)�	*�"L6#$
*,62J)"L� / ���+6%� ��6L�,-��	�^G �)�����)����0K�,��� = � ��0K�,�K!)�)�	�+6L� ���/�4�����/��67�,-<�	��-K6L-����+�B.)���	�!�%$86L� ���	��"L�9��� ��-)*��	�D��-#.
�+����� ��6L�,-��	=�C �)6L���1�����9��67*,-)6X& � ��-�� .)�)� ��� ���)�9"%� ��*,� & ��"I.<���i/I6L�/C ���(���)�90<������67��� C �J���,0"!(��-)��� ���
�4�,� ���)�����9.)67�+���,�+��6L�,-)� �����1�	�I�,�K.)6L- � ���1�\RI�+����0FC;���j&,$8�'. ��� ���)� �+�������J6L- ���)�1�4����0<���	� G 6X$86L-�*
���)�J���8�,�K.)6L-)� �����!67- �����j.)6#���)������. � $B!(�����)�+�	�P& �+�+�!���)� �	�	�+� ! �,6L-�� C?� �����)�	�43 ��. ��-#. &,$8��. �4�,�!�
�+��� ���?�+�	�����	-)�'. � $B! �,�������	���135- �,� .��	���� 3�����! ���)� �	���+�,� 6L- �����K���8��� .)67- � ��� .���������0K6L- � ��6L��- ���
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G 6L*��)���E)8�Ol�� HI�#!(���UG "%� �?6L-.���)� HT J ��-#. �	�+� � ����. �,��� ��� ��"L" �)���/�4�)" �5J?Z+�	�/�96L0<��*,�	�

��0<��"L" ��� !(������62J)"L� =)���D���/�4�	����-)�	�� $B!(�,�+�)�������)���,-���C 67���1���)�!��0<��"L"7�	���;�+�	�	67-)* C;���?���)�,�+�	- = 6#� �����
�����	6L-�*1��� ��-�*,�	� J(�/�5C;���	- �����J� $B! �,�������	��6L- ���)�E.)67���)�	�9���/� �9@ Rm.)��6L-)* ���)67�	= ����� ��� � 3 ��d � � > ���
C?� �D�)�+��.1��� 67-����	��������62/��	"2Rj&,$ ���)���	����� !(�,67-��D� � �����!���8�,�K.)6L-)� �������\RI�+����0 ��� � "76L�+� � � � $B! �,�������	���
C �)� ���	���m! �,6L-��������D��"7" � $,! �,�+�)��������D�1�������	��-)��. ���/�C;����� ��"7" �+������1���)� ����0K� �	�I�,� .�6L- � ���	�!���
�1�	��0<0K�,- �+���4�����	-��	� �+�����	� C �)�	�+���4�,�+� �1���	�����,-)��J)"L� =iJ)�+6L*,���	= �)-)��� ������� ����. �+�����	=(C �)6L��� �	��- J �
�4�,�)-#. 67- ��"L"(� $B!(�����)�+�	�!��-#..C �)�,�+� ���8��� .)67- � ����� ����� 3 -)� C - J0R � � � ����"L�,*.2 ��� *)��HB30RI� � � " A/=�CD�	�+�
&,$8��. �
���)�!��� ��� ��-)*��	� 6L-<���)��������-)�K! ���+�	-)� R ��� ������� 30R,= ��-)��� � ��" 6L-�����-)��6#�[R1�+� ��"7�	�?��� ���)� .)6#���)������..� $ $
!(�����)�+�	�������������^G ���+�����	��0K�,�+��=,�����_F  HK67- ���)�_.)6#���)������.K� $B! �,�������	��0<��R �+��67"L"8-)��� J �9�+�	*,67�+���	���'.
���	�+�,���!���)�JC ���,"L�E& �	"2. ��� /I6L��C .��)� ��� �+���4��������6L�,- �53 �������	� C �)����� �5C;� �4�	� �������	������� �	��"L62J)��� ����.
J0R 0<� ������6L-)* �������+���������,�)*��)�,�������)�j& ��"I. 67- !(����67��6L�,- ��-#. J)�+6L*,����-)�	�+�	� C �)6L������� �)67������ "L67�+�!���
�	�I�,� .�6L- � ���	�9��6L�'. ��� ���)� �+���4�	�+�	-)��� � $B! �,���)�+�	���� C ��6L��� ����� �������	��� $,! �,�+�)����� CD�	�+� ����*,6L�����	�+��. �
C �)��"76L�+�;���)���)"I..� � "L�	���+�;�	�,-���� 6L-.���;01��-0R<�+������� � � !(������62J)"L�9�4���,0 � � ���  S � �4����0<� =B.��	��67����J�"2R
�,- ���)�H& �	"2. �'.)*,�	��� C � J � �)�+���4�)" �4�,� 6L-����	-)�+67�[R 0<� �����)67-)*)= �������+�!�+�)�,�)"2. � � /�� ��- 6L-�������0K��.)6L� ���
����-�*,�1���UJ)�+6L*,����-)�	�+� ��-#. �+�)�,�)"2. J(� 0K�,����"2R 67���,"L� ���'. � � �	� 0K�,����67�16701��*��<�+�,�)*,�)"XR )�Y5Y �������+�
C;����� �����,����- � H8�)��� �1�	�I�,�K.)6L- � ���J"76L���!C;��������� � ����. �)�+6L-)*<���)�J����� 3 ��d � � > ��� ��:9� ���	�����)�8����6L-�*
� ������� � �	�	-����	��67-)* � "L*,�,�+67���)0 ����������� ��-#. �+6L*,��� ���+�	�	-���6L��- ��-#.�.)�	��"L67- � ��67�,- ���;���)�K� ��"7�	�)"L� ���'.
�	��- ���	� 6L� ��- ���	�+��. 67-���� ���)� "76L�+�	�
+!� C �����J�	�I�,�K.)6L- � ��� �KRI�+���	0 �	�,�)"2. J �J��"76L*,-���. � $8�	�	�8��6L-�*1���)� �����K3 ��d �0��� 8,��� 3 = ���)� *,�	�,0K�/$
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G 67*,�)��� )8�O1��;G "%� �K& �	"2.K���,���+�	�/����.1�5J?Z+�	�/�;6701� *,� 2eG 67*,�)�+�P)I� D A ���,���+�	������.1C 6#���K���)��H8�#! �	�
G "L� � 2eG 6L*,�)�+�H)8�Ol�A

���KR ��� ���)�f.������������,���-#. ��!���67� ��"=.)67�+�����+��67�,-)�9C;����� �	��-)��62.)�	�+��. C �)67"L� �V.%Z+�)�+��6L-)*<�4�,����� � -)*,�	�67-
��!,! ������-�� � 30R ! �,��6#��67�,- �+�)��� ��� !)�+�B.)���	��. J0R � ��0K�,� !)���	��67�J�+���4��� ����67�,- ��-,. ���	"7�	�+�	�5! �f! �,��6#��6L��-
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group member, Hickson et al. (1989)

member galaxies, de Carvalho et al. (1997)

background galaxies, de Carvalho et al. (1997)

dE candidates
dIrr candidates

HCG 16
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original HCG galaxies, Hickson et al. (1989)

member galaxies, de Carvalho et al. (1997)

background galaxies, de Carvalho et al. (1997)

dE candidates
dIrr candidates

HCG 19
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4:35:304:36:004:36:304:37:004:37:30
RA

-3:00:00

-2:50:00

-2:40:00
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original HCG galaxies, Hickson et al. (1989)

member galaxy, literature

dE candidates
dIrr candidates

HCG 30
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RA

-4:30:00

-4:20:00

-4:10:00

-4:00:00

D
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original HCG galaxies, Hickson et al. (1989)

member galaxy, literature

non member galaxies, literature

dE candidates
dIrr candidates

HCG 31
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9:59:3010:00:0010:00:3010:01:0010:01:30
RA

-19:30:00

-19:40:00

-19:50:00

D
E

C

original HCG galaxies, Hickson et al. (1989)

member galaxies, literature

background galaxies, literature

dE candidates
dIrr candidates

HCG 42
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number of all HCG member gal. per mag. interval

Schechter fit to SDSS galaxies  (Blanton et al. 2001)

Schechter fit to all gal. in Virgo (Sandage et al. 1985)

Schechter fit to dE in Virgo (Sandage et al. 1985)
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WaDdIg]H]H=)C AE<JIMG��ÏMÏ-Ï
opD � W'FHG�CE=�O-IMCE?[AEL\AE<>=Uv-=)]HLcZ�FrA�b�LgN
AB<>=�O-CELMQ>R�Z�=)GfAB=�C)j6; <>=Y]XFHG>= �cLMN �cWaFHO-<fAPv-=)]HLcZ�FrA�b�?>FX�V=�C¥x=)G>Z�=%LMN|OfIM]hI}i@FX=�W�FXG�I�O-CEI:vmFrA�IgAEFHL-G>IM]H]rb�TVL-Q@G>?�WabcWaAE=�D FHW�I�D%=:IMWaQ>CE=�LMN8AB<>=)FHC�Ca=�]hIKABFXvM=uRV=)Z�Q>]XFhIMCvM=�]HLcZ�FrA�b-jUÇ'FHZ�opWaL-G	=yA�IM]zjd~l�:�-�fË-�PFHGfv-=)WaABFXOfIgAE=�?2AB<JIKA�AB<>=uD%=�?>FHIMG2CBIg?>FhIM]¤v-=)]HLcZ�FrA�b�?>FXWERw=�CEWaFHL-G2FXGÇ{� ��WnIMD%L-Q>GfABW�L-G>]Xb\ABL �ÈËMÏMÏ(opD �gW�j"; <pQ>WPZ�<>LcL-WaFHG>O%ØMÏMÏ(opD �gW�NtL-C|AB<>=�Ç{� ��WBIMD%R>]X=6FHW ]HIMCEO-=

ÍM�



���������
	  	���� ���� 	 
 ����	 Ê@j×É�� =�CaL �pvM=�]HLcZ�FrA�bdWaQ>CaNeIgZ�=�Õ-*

Ç6� � ��� #������ 	 #����
� Õ-* 	%Õ *� � � �a���� � � � �E����� � � � � $ � opRwZ�� � � � � $ � ocRwZ��
��Í ��Ø Í@Ð×Ë-Øm�:Ï-�-� ����Ï � � ØmÐX�:Í-Ï@�-� �5�:Ï�� ��ÍgÎfÍ Ïmj×�MÎ��� �M� �-Ðr��ÏfÉKÎfÍMÎ ����Ï � 
 ËmÐ �-ÊfØ-ÉMÊ ���:Ï � * ÎpËg�fË ÏmjÑÉM�Ê-Ï ��Ë Î>Ð×Ë-ÉMÏ-Ëm�}É ����Ï � � �-Ð×Ø-ØMÏ-Ê-� ���:Ï � * Ê@��ËgÎ ÏmjÑÉM�Ê@� �:Ï �-Ð×Øm�-�:Í-�MÎ ����Ï � 
 Ê@Ð×Ø-ËMÍ ���:Ï � * ÎpÉgÍ-Ï ÏmjÑÉ-ÉÎpË Ê-É Í@Ð×�M�MÎpË ����Ï � � �@Ð×É-ÉM� �5�:Ï�� Ê-ÍM�-Ï Ïmj×Ê-Í

;*IgT>]H=2ÊmjX���> {bmG>IMD\FXZ:IM]'DdIgWEWk~$#����
�p���nAE<>=2=�CaCEL-Ck~�	 #������f�y�'AE<>=2CBIg?>FHQ>W�LgN�AE<>= ��=)CEL �fv-=�]XLmZ)FXA�bWEQ>ClNeIMZ�=\~eÕ-*y�y�JIgG>?�AE<>=�WaABIgABFXWaABFXZ:IM] =�CECaL-C�~�	�Õ-*y�|NtLMCPAE<>=�WBIMD%R>]X=�Ç6� ��WY~s^PFXAE<�D%=�DUTV=)C OfIM]hI}i@FX=�W~�������FXG�IMGUIgCE=:I LMN>Ë"��RwZ8IMCEL-Q@G>?�AE<>=(Z�=)GpAE=�C IMG>?�I v-=�]XLmZ)FXA�b{?>FHWaRV=)CEWEFXL-G�WED\IM]H]X=�CwAB<JIMGUØMÏ-Ï
opD � W��
=�G>LMQ>O-<�ABL�FHG>Z)]HQ>?@=�I�]HIMCEOM=6NtCBIMZyABFHLMG�LMN*R@<pbcWaFHZ:Ig]H]XbqIMWEWaLmZ)FhIgAE=�?�OfIM]HIKimFH=�W)j; <>=�CBIM?@FHQ>W LMN AB<@=1�)=�CaL%vM=�]HLcZ�FrA�b�WEQ@CaNeIMZ)=d~t=��pQJIgAEFHL-G�Ê@j �f�|^�IMWnZ:IM]XZ�Q>]HIgAB=)?�vcFHI Æ IMG>?JIMOM=%~l���-�MÍf�yj

#����
� " #�� � "
ÊfË ��������� � Õ �� ~�����Ôµ�-Ð×Ø-� ~¡Êmj×�f�

^PFXAE< �
#�� � �(R>CaLKÌa=�ZyAB=)?[D\IMWEW =)WaABFXDdIKABL-C���%�(GpQ>DYTw=�CPLMN OfIM]hI}i@FX=�W�Q@WE=�?� � �"CBIM?@FhIM] vM=�]XLmZ)FXA�bqLgN AE<>=�OfIM]hI}imbÕ � �"CEIM?>FHIM]�R>CaLKÌa=�ZyAB=�?�?>FHWlA�IMG@Z�=�NtCEL-D AB<>=�O-CaL-Q>R�Z�=)GfAB=�C

Õ-*+" � � ��! �� �
#����
�#" ($ ~¡Êmj×�f�

^PFXAE< �� �"OMCBI:vcFXA�IKABFHLMGJIM]wZ�L-G>WlA�IMGfA! "¢�:Î8��bcC
#�������" ?@bcGJIMD%FHZ�IM]�D\IMWEWPLMN AB<>=�O-CaL-Q>R
£JL-C\AB<>=�Z:Ig]HZ�Q@]hIgAEFHL-GÖLgN�AE<>=�?@bcGJIMD%FHZ:Ig]6DdIgWEWk~e= �pQJIgABFXL-G¾Ê@j �f�qIMG>?µAB<@=kCEIM?>FXQ>W�LMN�AB<>=	� ��W~e= �cQ>IgABFXL-GkÊ@j×�-��O-IM]hIKimFX=�W���^P<@FHZ�<�IgCE=�]HFXWaAB=)?�FHGk;*IMT@]H=�W��{jr�%AEL �{jÑØ�^�=)CE=%Q>WE=)?�j���IM]HIKimFH=�W6^|=�Ca=Z�<>L-Wa=�G���^P<@FHZ�<�]HFH=dFHG�IMG�FHGfAB=)CavgIM]�LMN%�'&#$�ØgÏ-Ï"ocD �gW)�(^P<@=�CE=(�)&UFHWYAE<>=�v-=�]XLmZ)FXA�b5LMN'AE<>=�O-CEL-Q@RZ�=)GpAE=�C)�J?>=)AE=�CED%FHG@=�?�Tfb�ÇnFHZ�opWEL-G	~¥���-�fË-��j
; <>=)WE=�OfIM]HIKimFH=�W8^�=)CE=�R>Ca= �cWa=�]X=�Z)AE=�?�FHG 	'Ä(  ]rbcFHG>OY]X=�WaWAB<JIgG�Ë\��RVZuIgCEL-Q>G@?[AB<>=YÇ6� � � W'Z�=�GfAE=�CEW)j�£�LMCnAE<>=U�>vM=YWBIMD%R>]X=YÇ6� ��W6£ FHO-Q>Ca=YÊ@jr���%WE<>L�^PW6AB<@=v-=)]HLcZ�FXA�b5?>FHWaRV=)CEWaFHL-G`LMN'OfIM]HIKimFH=�WY^PFrAB<`CE=)WERw=�ZyA\AELkAE<>=�D\=)?>FhIMG�vM=�]XLmZ)FXA�bSLMNnAB<@=�LMCEFHOMFHGJIM]|Ç6� �OfIM]HIKimFH=�W�FH?>=)GpAEFX�J=)?�Tpb�ÇnFHZ�opWELMG�~¥���-�fË-��j(£JL-C Ç6� �`��Í%�-�� LMN AB<>=�WaRV=)Z)ABCaL-WEZ)L-R>FXZ:IM]X]XbqFX?>=�GfAEFX�J=)?D\=)DYTw=�CUO-IM]hIKimFX=�WU?@L2G>LMAuL-G@]Xb	]HFH=\FHGSIgG�FXGfAB=�ClvgIM]�WaDdIM]X]H=)C�AE<JIMG $�ØMÏMÏ
ocD � WUAE<>=)b�IM]HWaL2]HFX=\FXGIMG�FXGpAE=�ClvMIg]|WaDdIM]X]H=)C�AE<JIMG $	Ê-Ï-Ï
opD � W�j��gÎ� LMN�AB<>=qWaRV=)Z)AECEL-WaZ�L-R>FXZ:IM]X]XbkFH?@=�GfABFr�J=�?�O-IM]hIKimFX=�W�LMN

ÉMÏ



���������
	  	��.� ���� 	 
 ����	 Ê@j×É�� =)CEL �pvM=�]XLmZ)FXA�b\WEQ>ClNeIMZ�=�Õ-*

Ç{� ������]HFX=�FHGYAE<>= $�ØMÏ-Ï
opD � W(FHGfAB=)CavgIM]z�@��Ï-Ï��LgNVAE<>=POfIM]hI}i@FX=�W
FX?>=�GfAEFX�J=)?\FXG�Ç6� �	ÊMÏ�]XFH=�^PFrAB<>FXG
$�Ê-Ï-Ï
opD � W�j8�@�  LMN¤AB<>={OfIM]hI}i@FX=�W|FHG�Ç6� �kÊ@��]HFX='^PFrAB<>FXGdAB<>= $�ØMÏ-Ï
opD � W�FHGfAE=�CavgIM] IMG>?��@�  LMNAE<>=�OfIM]hI}i@FX=�W LMN*Ç6� ��ÎpËY]HFX={^PFXAE<>FHG $�ØMÏMÏ
ocD � W)j; IMT>]X=6Ê@jr�{Wa<>L�^PW�AB<>='?@bcGJIMD%FHZ:Ig]wD\IMWaW #����
��~tZ�L-]XQ>D\GdÊf�(IMG>?dAE<>={CEIM?>FHQ@W�Õ-*�~tZ�L-]XQ>D%GqØ-�(LMN�AE<>=� ��WUNtL-C�OfIM]HIKimFH=�W�^PFXAE<5v-=)]HLcZ�FrA�b�?>FHWaRV=)CEWEFXL-G>W�LMNPDdI}i@FXDYQ>D $�ØMÏ-Ï"opD �gW�j��{WUD%L-Ca=%AE<JIMGS�-Ï�LMN AB<>=�WaRV=)Z)ABCaL-WEZ)L-R>FXZ:IM]X]XbqFX?>=�GfAEFX�J=)?�D%=�DUTV=)C OfIM]hI}i@FX=�W�Wa<>L�^ v-=)]HLcZ�FrA�bq?>FXWERw=�CEWaFHL-G@WnWaDdIg]H]H=)C|AE<JIMGØMÏMÏ
ocD � W)� AB<>=u?mbmG>IMD\FXZ:IM] D\IMWEW�IgG>?�AB<>=uCEIM?>FXQ>W6LMN"AE<>= ��=)CELqv-=)]HLcZ�FrA�b[WaQ>CaNeIMZ)=�IMCE=UD\L-Ca=Y]HFXoM=)]XbQ>WaFHG>OYvM=�]XLmZ)FXA�b\?>FHWaRV=)CEWEFXL-G>W|WED\IM]H]X=�C(AB<JIMG�ØgÏ-Ï
opD � W|AB<JIMGdFHG>Z)]HQ>?>FXG>OUO-IM]hIKimFX=�W|^PFrAB<qvM=�]HLcZ�FrA�b%?>FHW¥xRw=�CaWEFHLMG>WuWED\IM]H]X=�C�AB<JIgGµ��Ï-Ï-Ï
opD � W�j	��L-]XQ>D\Gµ~eÎp�UIgG>?«~¡Íf��WE<>L�^�AE<>=qWlA�IgAEFHWaAEFHZ�IM]�=)CECELMCEWYLMNPAE<>=D\IMWEW�	 #����
��IMG>?2AB<@=uCBIM?>FXQ>W 	�Õ-*�j�Å¿N8Nt=y^»OfIg]hIKimFH=)W6IMCa=�I:vMIgFH]hIgT>]H=�]HFXoM=YFXG�AB<>FXW6Z:IMWa=YAB<>=�=)CECELMCZ�IMG�Tw=�?>=yAB=�CaD\FXG>=�?�^PFXAE< 	%� ����� �È���	� ��
 	�«~¡Çn=�FHWa]H=)C =)AnIM]¡j����-�fØM�yj"Å�G�IM]H]VZ:IMWa=�WPAB<>=�CEIM?>FHQ@WFXW6DYQ>Z�<2]HIMCEO-=)CnAE<JIMG � Ë(��RwZuIMG>?�AB<>=Y?mbmG>IMD\FXZ:IM] D\IMWEW6?@FX�V=�CEW'Tfb�D%L-CE=�AB<JIMG�A�^�L�L-Ca?>=�CaW6LMND\IMO-G>FrABQ>?@=Mj

Éc�



���������
	  	���� ���� 	 
 ����	 Ê@j×É�� =�CaL �pvM=�]HLcZ�FrA�bdWaQ>CaNeIgZ�=�Õ-*

Ç{� ����Í Ç6� �`���

��������� �	���
���

�����
��

�������������������� �!	��"$#����&%���#'�&(�)*(�+��-,�./,103254��6.&(378�&#����6":9;��#'<=���6"$>?�878#@#'(A#'<��CB@�8D��/,E)=4��6.�(F76��#G2*(�+H,E.�.
7I,E#',�.�(����6DJ���$(���>�BK�6BL%M�6�$"ONP�Q�&7SRF"$(�)
����T-��U

V �



� � ��� �	�� �

� �
���Á� �	�	�	��� ��� � �
��� �Á�"� �	�	�/� �

 {^�IMCaN�OfIM]hI}i@FX=�W"FXGdÇ{� ��W)�m=)WERw=�Z�FHIM]H]rbuFHGuAE<>='LMQ@AB=)C|Ca=�O-FXL-G>W��cIMCa='CEIMCE=)]XbuWlABQ>?@FH=�? j Æ ABQ@?>FH=)W|D%L-WaAE]XbZ)L-G>Z�=)GfABCBIKAB=�L-GqAB<>=6Nt=y^ ]HIMCEO-='OfIM]HIKimFH=�W�FHGdAE<>=�O-CEL-Q@R�Z�=�GfAE=�C�j8; <>=�D\IMFHGdO-LfIM]VLMN AE<>FHW|^�L-Cao\^�IMWAE<>=uFH?>=)GfABFX�>Z:IgAEFHL-G�LgN|?m^�IMClN�O-IM]hIKicb�O-CELMQ>R2D\=)DYTw=�CEW{FHG�AB<@=uZ�=�GfAE=�CEW�IMG@?kFXG[AB<@=uL-Q@AB=)C�CE=)O-FHL-G@WLMN"Ç6� ���:Í@� �:�@� ÊMÏ@�wÊ@�-�wIMG>?�ÎfË�NtL-CPA�^�LdCE=:IgWEL-G>W)j{£ FHCEWlAPAB<>=�GJIgABQ@CE=�LMN(Ç6� ��W'^�IMW6?@=)AB=)CED%FHG>=)?Q>WaFHG>O2?m^�IMClNnOfIM]hI}i@FX=�W)�
TV=)Z:IMQ@WE=qAB<@=)bSIgCE=qI�OMLmLc?	AECBIMZ)=�CYLMNPAE<>=�FXCU=�GfvcFHCaL-G>D%=�GfA�IMG@?�AB<>=yb�IMCa=NeIMFXCE]rb�IMT>Q>G>?>IMGfA:j Æ =)Z�L-G@?ÖAB<>=�=�icAB=�G@WEFHLMGµLMN�Ç6� ��WdZ)L-Q>]H? TV=�?@=)AB=)CED%FHG>=)?ÖFHG CE=)OfIMCE? ABL5AE<>=?>FXWaAECEFHT@Q@ABFXL-G�LMN"?@^�IMCaN
OfIM]hI}i@FX=�W)�JFXN*AE<>=)b�IgCE=�Z�L-G>Z)=�GfABCEIgAB=)?�ABL�AB<>=�O-CaL-Q>R[Z)=�GfAB=)CEW6LMCnFrN*AE<>=)b�IMCa=?>FXWaAECEFHT@Q@AB=)?�AE<>CEL-Q@O-<>L-Q@A AE<>=�L-T>Wa=�CavM=�?[�>=�]H? j
� FX?>=��J=�]X?µD\LMWBIMFXZ�?JIKA�I5NtL-CdAE<>=2FH?@=�GfABFr�JZ:IgAEFHL-G IMG>? =yi@IMD%FHG>IgABFXL-G LMN�OMCEL-Q>RµD%=�DUTV=)Cq?@^�IMCaNOfIg]hIKimFH=)W'^|=�Ca=uQ>WE=)?�j�; <>=YL-TcÌa=)Z)A�?>=yAB=)Z)ABFXL-G2IMG@?2=yicABCEIMZ)AEFHL-G�^�IMW6Rw=�ClNtL-CED%=�?�Q@WEFHG@OqAB<>= Æ L-Q>CEZ)=Ä*icABCEIMZ)AEL-CPR>CEL-OMCBIMD�j"�{R>R@CEL:imFHD\IgAB=)]XbdÊ-Ï-Ï6Ô�ØMÏ-ÏMÏYOfIM]hI}imbdZ:IMG@?>FH?JIKAB=�WPFXG�AE<>=�D\LMWBIMFXZ6FHD\IMO-=)W�LMNAE<>=\WEIMD%R>]H=�Ç{� ��W�^|=�CE=%FH?@=�GfABFr�J=�?�j�Å�GkL-CE?@=�C�ABL�WE=)]H=)Z)A�AB<>=�?@^�IMClN OfIM]HIKicb�Z:IgG>?>FH?>IgAB=)W Æ L-Q>CEZ)=Ä*icABCEIMZ)AEL-C
FHW ]HFXD\FrAB=)?�AEL'�JG@?uL-TcÌa=�ZyABW
]HIMCEOM=�C¤AB<JIMG�AB<>=�R><fbmWaFHZ�IM]mWaF �)=�LMN>AE<>=�WaDdIM]X]H=)WaA.��LmZ�IM]>��CELMQ>R?@^�IMClN'O-IM]hIKicbMj��nNsAB=)C�AB<@FHW�WE=�]X=�ZyABFHLMG�D\LMCE=�AB<JIMG�ËMÏ-Ï�?@^�IgCaNnOfIM]HIKicb�Z:IMG>?@FH?JIgAE=�W�FHG5=�IMZ�<SÇ{� �^|=�Ca=�FX?>=�GfABFr�J=�? jÆ FXG>Z�=uNtL-C{L-G>]Xb[IqNt=)^ÃZ:IMG>?@FH?JIgAE=YOfIM]HIKimFH=)W6CBIM?@FhIM] v-=�]XLmZ)FXAEFH=�W{=yimFHWlA�FHG�AB<@=%]XFXAE=�CBIKABQ>Ca=M�VAE<>=�O-CELMQ>RD%=�DYTw=�CaWE<>FXR2^�IMW�?>=yAB=)CED%FHG>=)?kQ@WEFHG@O�Wa=�]X=�Z)AEFHL-G�Z)CEFXAE=�CaFhIdNtCELMD�TwLMAB<	� �[ 6W�IMG>?�WlABCEQ@Z)ABQ@CBIM]"RJI}xCEIMD\=yAB=)CEWPLMN AB<>=�OfIM]HIKimFH=)W�j; <>FXW�Z�]hIgWEWEFr�JZ:IKABFHLMG2DdIM?@=uQ>WE=%LMN8AB<>=YNeIMZyA:��AB<>IgA�?JÄÁOfIg]hIKimFH=)W{NtL-CaD_I�?>FHWlABFHG@Z)A�WaAECEQ>ZyABQ>Ca=�~eCE=)? �Wa=��pQ>=�G@Z�=��[FXG¾AE<>=S� �� Yjn; <@=5WE=)]H=)Z)ABFXL-G«^�IMW��JGJIM]XF ��=)?«Tfb¾=yi@IMD%FHG@FHG>O`D%L-CER><@L-]HL-Ogb-�6WaQ>CaNeIMZ)=T>CaFHO-<fAEG>=�WaW��fIMG@?UCBIg?>FhIM]f]XFHO-<fA¤R>CaLM�J]X=8LgN>AB<>=8Z:IgG>?>FH?>IgAB=(A�IMCaO-=)A OfIg]hIKimFH=)W¤]XbcFHG>OPFXG�AE<>=|Ca=�? �pWE=��pQ>=)G>Z�=~tWE=�ZyABFXL-G[ÊmjX�-j×Ë-���JIM]H]XL�^PFHG>O�ABL�=yimZ�]XQ>?>=�D%L-WaAPTJIgZ�ocOMCEL-Q>G@?�L-TpÌa=�Z)AEWnNtCaL-D AE<>=�WBIMD%R>]X=Mj
; <>=�?>FXWaAECEFrxT>QmABFHLMGdLMN�AE<>={Wa=�]H=)Z)AE=�?q?@^�IMClN¤OfIM]hI}i@FX=�W8FHG%AB<>='Z�=�GfAECBIM]VIMG>?qFXG\AE<>={L-QmAB=�C|CE=)O-FHL-G@W8^�IMW�=�i>IgD\FXG>=�?�j; <>=)FHC�Z�L-]XL-CEW)� A�bcRw=�W)�"IMG>?kWEF���=�W�^�=)CE=\WaABQ@?>FH=)?	ABL�WE=)=dFrN�AB<@=\<>FXO-<k?>=�G>WaFXA�bk=�GfvcFHCaL-G>D%=�GfA�LMN�AE<>=� ��WdFXG��JQ>=)G>Z�=)W\AB<@=�D%L-CER@<>L-]HLMOMb-�(]HQ@D\FXG>L-WEFrA�b-�|IMG>?�T>CEFXO-<fABG>=)WEW\R>CELM�>]H=�W%LMN'AB<>=�?@^�IMCaN�O-IM]hIKicbRwL-R>Q>]HIgABFXL-G�j � FrAB<2AB<@FHW�RwL-R>Q>]HIgABFXL-G�NtL-C6AB<@=��>CEWaA�AEFHD%=UAB<>=��¤£ÖNtL-C6AB<@=\Ç{� ��WBIMD%R>]X=Y^�IMW�?>=�xAE=�CED%FHG@=�?�FHG>Z)]HQ>?@FHG>OdNeIgFHGfA�OfIM]HIKimFH=�W)jY£*FXGJIM]X]Xb�AB<>=uD\IMWaW�IMG>?k=yicAB=)G>WEFXL-Gk^�IMW�Z:Ig]HZ�Q@]hIgAE=�?�NtL-C6AE<>=WEIMD\R@]H=�Ç6� ��WPQ>WEFXG>O%]HFXAE=�CEIgABQ>Ca=6?JIgABI@j

ÉgÊ



�  	 � 
 	 	 �� � �.� � ��� � � � 
 	 �� ��	 Î>jr�  {^�IgCaN OfIM]hI}i@FX=�W FXG[� ��W
����� ����+Y&",¾.�+Y��+ ��!���7_!:$ � � 7
�n=)WEQ>]rABWPNtCEL-D AB<>=�]HFrAB=�CEIgABQ@CE=%~eWa=�=�WE=�ZyABFXL-G5�-j×Ëmj×ËuNtLMCnD%L-Ca=�?@=)A�IgFH]s��WaQ>O-O-=)WaA��wAE<JIgAnAB<>=�GpQ>DYTw=�CnLMND\=)DYTw=�CnOfIM]hI}i@FX=�WnFHWn]hIMCaO-=�CPAB<>IMG�AB<>=�GpQ>DYTw=�C6LMN*AB<>=YLMCEFHOMFHGJIM]X]Xb\?>=)�>G>=�?kÊ%AEL�ØdÇ{� �¢D%=�DYTw=�COfIM]HIKimFH=�W)j���L-GfAECBIMClb�AELqAB<>=YOM=�G>=)CBIM]*IMWEWaQ>D\RmABFHLMG[AB<JIKA�� ��W6]hIMZ�o�NeIMFXGpA{OfIM]HIKimFH=�WnFHG�AB<>FXW'^|L-CEo[IWEFXO-G>FX�>Z:IMGfA GpQ>DYTw=�C LMN>G>=y^S<>FXO-<�R@CEL-TJIgT>FH]XFXA�b6?>Ä(W�~zØM�PFHG�Ç6� �`��Í@�MËMÏPFHG�Ç6� ���:�@�gÎMÎ{FHG�Ç6� �kÊ-Ï@�ÊMÎ�FHG	Ç6� �kÊ@�dIgG>?�ËMØ�FXG	Ç{� �kÎpËM��IgG>?	<@FHO-<kR>CELMTJIMT>FX]HFXA�b�?>Å�CaCd~e��FXG5Ç{� ����Ím� Î�FHG	Ç6� �`���@�ÍqFHG�Ç{� �	Ê-Ï@�*�-�uFHG�Ç{� �	Ê@��IMG@?	�qFXG�Ç6� ��ÎpË-�'OfIg]hIKimFH=)W{FXG�AB<>=�Ç{� � WBIMD%R>]X=�^�IMW�NtL-Q>G>?2FXGIM?>?>FrABFXL-GqABLuAB<@=�Nt=y^ T>CaFHO-<fAPD%=�DYTw=�CPOfIM]HIKimFH=)W�j��	��
��������������� ������������������� ��!"�$#��$�%���
���&�('*)&�+�$��'�,-�+)/.����0�21&'0�+34'*�5�6��7�5���8���&�(39��!":-�0�<;(=%>?��
��()&@A3\~¡�fÉ� LMN*AE<>=�FX?>=�GfAEFX�J=)?OfIM]HIKimFH=�W�FHG�Ç6� �`��Í\IgCE=�?JÄ"W����-Ê� FXG�Ç{� �����m���-�� FHG�Ç{� �	Ê-Ï@�JÉ-Ø� FHG�Ç{� �	Ê@��IMG>?��-Í�FHG�Ç{� �kÎpË-��j; <>=qD%=�DYTw=�CaWE<>FXR5LMN AE<>=d<@FHO-<	R>CEL-T>IMT>FH]XFXA�b�?@^�IMClNPOfIM]hI}i@FX=�W�^�IgWY?>=)AE=�CaD\FXG>=�?�Q@WEFHG@O[AB<>=q� �[ IMG>?\WaABCaQ>Z)AEQ>CBIg] RJIMCEIMD%=)AB=)CEW8LMN�AB<@={?@^�IMCaN¤O-IM]hIKimFX=�W�j Å¿A�FXW|opG>L�^PGqNtCELMD OfIM]hI}imb�Z)]HQ>WlAB=)CEW��mAB<JIgA|?JÄZ�]XQ>WaAE=�C�D%=�DYTw=�C6O-IM]hIKimFX=�W{NtL-CaD/Iq?>FXWaAEFHG>ZyA�WaABCaQ>Z)AEQ>CE= ��AE<>=�CE=�? �cWE= �cQ@=�G>Z)=dFHG�AE<>=%� �[ �~z��L-GmxWE=)]HFHZ)=\=yAuIM]¡j�ËgÏ-ÏfËm�*ËMÏ-Ï@�M� Æ =)Z�oM=�Cu=yAuIM]¡j	�:�-�fÉ-��j�; <@FHW�Nt=�IgABQ@CE=\^�IMWYQ@WE=�?SFXG�L-Ca?>=�C�ABL[FX?>=�GfAEFXNsbÇ6� ��D\=)DYTw=�CEW)j�Å¿NnÇ6� ��WuIMCa=dR><fbcWEFXZ:IM]X]XbkTwL-Q>G>?�FrAYFXWU=yimRw=�ZyAB=�?SAEL[�JG>?S?JÄÈOfIg]hIKimFH=)WUFXG	AB<@=CE=)? �cWE= �pQ>=�G>Z)=Mj8; <>=�� ��  FHG\£*FHO-Q@CE=PÎ>jr�{WE<@L}^PW|AB<>='WEQ>D¢LMN¤Ig]H]�Ç6� � � �[ 6W6~¡£*FXO-Q>Ca='ÊmjÑË ��Ê@j Íf�yj; <>=%?JIMWE<@=�?5]XFHG>=)W�CE=)R>CE=)WE=�GfAYAE<>=�CE=)? �cWE= �pQ>=�G>Z)=�IMG>?kFXAEW%� ��=�CaCEL-C)j\; <@=\OfIg]hIKimFH=)W�FHG�AB<>FXW�IMCE=�I^�=)CE= FXGpvM=�WlABFHO-IgAB=)?%Z)L-G>Z)=�CEG@FHG>O�AB<@=�FHC*D\=)DYTV=)CEWa<>FHR�~tD\LMCER><>LM]HL-OMbM�MWaQ>CaNeIMZ)= T>CEFXO-<fABG>=)WEW)�mIgG>?�CBIM?>FHIM]]HFXO-<fA*R>CaLM�J]X=�� IgW
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number of all HCG member gal. per mag. interval

number of  Leo I gal. per mag. interval (Flint et al. 2001)
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AB<JIKA�AB<>=)FHC Wa=�]H=)Z)AEFHL-G�FXW ]HFHD%FXAE=�?%TfbqAB<>=�Ê
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AE<>=UNeIMFXGpAnOfIg]hIKicbRVLMR>Q>]hIKABFHLMG�j�; <>=�Z�LMD\RJIgCEFHWaL-G`LMNnAB<>=�WBIMD%R>]X=�� £ ^PFrAB<SAB<>=�L-G>=)W�LMN Æ IMG>?JIMOM=�=yAqIg]zj¾~l�:�-�fØ-�
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Ç'=�G@Z�=�AB<>=�?JIgCEoq<JIg]HL-W�FXG�=)v-LM]Xv-=)?[=)GpvcF xCaL-G>D%=�GfABW)�cWaQ>Z�<qIgW
AB<>= �6FXCEO-L���]XQ>WaAE=�C)�cZ)L-Q>]X?uZ�L-]X]H=�ZyA(OfIMW
AE<JIgA(Z�LMQ>]H?�]hIKAB=�C*TV=�AEQ>CEG>=)?\FXGfABL�WaABIMCEW)�T>QmA{?JIgCEo�<JIM]XL-WPFHG�Q>G>=yv-L-]rv-=�?[=�GfvcFHCELMG>D\=)GfABWnZ�L-Q>]X?�G@LMA:j|�{W6I�CE=)WEQ>]rAnD\L-Ca=�?@^�IgCaN"OfIg]hIKimFH=)W RV=)CQ>G@FXA{AELMA�Ig] D\IMWaW{FHG[=)v-LM]Xv-=)?2=�GfvcFHCaL-G>D%=�GfABW6Z)L-Q>]X?[Tw=�NtL-Q>G@?�AB<JIMG[FHG[Q@G>=)vML-]XvM=�?�=�GfvcFHCaL-G>D%=�GfABW)j£JQ>ClAB<>=)CY; Ca=�GfAB<>IMD ��; Q>]H]rb ~zËMÏMÏfË-��?>=)AE=�CED%FHG@=�?5AE<>=qOfIM]HIKicb �¤£ÁFHGk�>v-=q?@FX�V=�CE=)GfAu]HLcZ:IM](=)GpvcF xCaL-G>D%=�GfABW)j�; <>=yb[NtL-Q@G>?�� AE<JIgA�FXG2IM]H] Z:IgWE=�W�Nt=y^�=)C�?@^�IgCaNtW6^|=�CE=u?@=)AB=)Z)AE=�?�AB<JIMG�AE<>=YGpQ>DYTw=�CaW�LMN]XL}^+�pDdIMWaW'<>IM]HL-W'IMGfABFXZ�FXRJIgAB=)?[Tfb[�� �� AB<@=�L-Clb-jn; <>=UWlAB=�=)R2CEFXWE=�LMN
AB<@=YÇ6� � D%=�DYTw=�CnOfIM]HIKimFH=�W?JIKA�I[RwL-FHGfAEW�~¡£ FHO-Q>Ca=dÊmjX����IMG>? Î>j×Ë-���*^P<>FHZ�<5FHWU?@Q>=\AEL[AB<>=\]hIMCaO-=%GcQ@DYTV=)CYLMN FX?>=�GfAEFX�J=)?�?@^�IMCaNOfIg]hIKimFH=)W��mWaABCa=�G>OgAB<>=)G>WnAE<>=�R>Ca=�?>FXZ)AB=)?�vMIg]HQ>=6LgN � " Ô��-Ð �uTfb��� ��/D\Lc?>=�]XW�IMW�AE<>=)bqIMCE=�WlAB=)=�Rw=�CAE<JIMG�AB<>=�?JIgABIuRVL-FXGfABW LMN AB<>= �¤£SLMN AE<>= �6FXCEO-L%��]XQ>WaAE=�C�jÅ�G�NeIMZ)A�AE<>=�]HL-O-IMCEFrAB<>D%FHZ�WE]XL-Rw=uLMN|AE<>=%IMGJIM]rbpABFHZ�IM]H]rb�?>=�CaFXvM=�?k]HL�^+�cD\IMWEW�=)G>?	LgN8AE<>=\�� �� DdIMWaWNtQ>G@Z)ABFXL-G��c^P<>FHZ�<�FHW�=��pQ>FXvgIM]X=�GfA�AELYAB<>= �¤£5?@=�CEFrv-=)?�FXGqWE=)Z)AEFHL-G�Ê@j Í@�@FXW�Z)]HL-Wa={ABL � "�Ô��-Ð �@j( 6=)AE=�C¥xD%FHG>FXG>O6AB<@FHW(WE]XL-RV=PFXW(vM=�Clb\FXD\RwL-ClA�IMGfA(FHGuvM=�CEFrNsbcFHG>O�Z�L-WaD\LM]HL-O-FXZ:IM]mD\Lc?>=)]HW
AB<>IgA8DdIMog='R@CE=�?@FHZ)AEFHL-G@WIMTwL-Q@APAE<>=�GcQ@DYTV=)CPLMN
OfIg]hIKimFH=)W�LMN vgIMCEFXL-Q>W�A�bcRV=)W6IgA AE<>=�Z�Q>CaCE=)GpA'=�RwLcZ�<�j�£JCaL-D AE<>FHW AB<@=�L-Ca=)ABFXZ:IM]RwL-FHGfA{LMN
vcFH=y^�� FXA{FHWn<>FHOM<>]Xb�FXGpAE=�Ca=�WaAEFHG>O\ABLdWlABQ>?mb[AB<@=YIMD%L-Q>GfA6LgN"?@^�IMCaNtW{vM=�CaWEQ>W�]hIgCEO-=�OfIM]HIKimFH=�WFXG�AB<@=�?>=)G>WE=U=�GfvcFHCELMG>D\=)GfA{LMN(� ��W'WEFHG@Z�=�AB<>=�ABFH?>IM]��J=�]X?�IMG@?[OfIM]HIKicb�D%=�CEOM=�CEW{IMCE=�=yimRw=�ZyAB=�?�AELD%Lm?@FXNsb\FHG�RJIMClABFHZ)Q>]hIgC�AB<>=�NeIMFXGfAP=�G>?�LMN AB<>=�OfIM]HIKicb �¤£¾~ ��=)G>WELMG[=)AnIg]zj8ËMÏ-ÏMÊf�yj
£JCELMD�AB<>=�R>Ca=�Wa=�GfAB=)?�FHGfv-=)WaAEFHOfIgAEFHL-G�LMN AB<@= �¤£`LMN*Ç6� ��W'FrAPFHW Z�LMG@�JCED%=�? �>AB<JIgA'Ç{� ��WnIMCa=�D%L-Ca=WaFHD%FH]hIgC�ABLdO-IM]hIKicb�Z)]HQ>WlAB=)CEW'AE<JIMG[AEL\AE<>=��J=)]H?�FHG�CE=�O-IMCE?[AEL\AE<>=U?>FXWaAECEFHT@Q@ABFXL-G�LMN"OfIM]HIKimFH=)W'IKA'AE<>=NeIMFXGfAP=�G>?�LMN AB<>= �¤£�j>; <>FXWPCE=�R@CE=�Wa=�GfABW{IYNtQ>CaAE<>=�CnIMCaO-Q>D%=�GfA NtL-CPÇ6� ��WPTV=)FHG>OuR@<pbcWaFHZ:Ig]H]XbdTVLMQ>G>?WlbmWlAB=)D\W'CBIgAE<>=�C�AE<JIMG�Z�<JIMG>Z)=�Z)L-G@�JO-Q@CBIgAEFHL-G>W LgN ~s�J=�]X?���FHG>?@FXvcFH?>Q>IM] OfIg]hIKimFH=)W�j
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; <>CaL-Q>O-<�AE<>=dFXGfv-=�WlABFXOfIgABFXL-GkLMN�AB<@=q?>=�G@WEFXA�bk?>FXWaAECEFHT@Q@ABFXL-G5IgG>?5AB<@=dWER>IgABFHIM](?>FHWlABCEFXT>Q@AEFHL-GkLMN�AE<>=Ç{� �¾D%=�DYTw=�C OfIM]hI}i@FX=�W FXA FHW RVL-WaWEFXT>]H=8ABL6O-=yA
FXG@NtL-CED\IgAEFHL-G�IMTwL-Q@A AB<>=�=�icAB=�G@WEFHLMGuLMNJAB<>=�Ç6� � IMG>?WaQ>T>WaAECEQ>ZyABQ>Ca='^PFrAB<>FXG%FrA(IMG>?�AB<@=�CE=)TfbuABL�IMZ�<>FX=)v-=n?>=)=�Rw=�C8FHG>WaFHO-<fA"FXG�AE<>=�FXC
NtL-CED\IgAEFHL-GYD%=�Z�<>IMG>FHWaD�j; <>=�WaAEQ>?@b�LgN AE<>=�I���FXDYQ@AB<>IM]H]rb%I�vM=�CEIMO-=�?�?>=�G@WEFXA�bq?>FHWlABCEFXT>Q@AEFHL-GdNtLMCPIM]H]VD\=)DYTV=)C OfIM]HIKimFH=�W�~eWERw=�Z�xAECEL-WaZ�L-R>FXZ:IM]X]Xb�FX?>=�GfABFr�J=�?dL-G>=�W)�@?JÄ"W)�JIMG>?q?@Å�CECEW)�J£*FXO-Q>CE=nÎ>j Êf�"WE<>L�^|=�?��>AE<JIgA�NtLMC�IM]X]wWEIMD%R>]H='Ç6� ��WI�?>FHWlABFXG>Z)AP?>=)G>WEFrA�b�RV=�IMoq=�i@FXWaAEW'FXG�AE<>=�Z�=)GpAE=�Cn?>=�Z)CE=�IMWEFXG>O%AEL�^�IMCa?>WPAB<>=�]HFXD\FrA�LMN AB<@=�D%L-WEIMFHZ�FXD�xIMOM=�W�j%; <>=)CE=%FHW�L-G>]rb�L-G>=�Z�IMWE=[~¡Ç{� ����Íf�6FXG�AE<>=�WBIMD%R>]X=M��^P<>=�Ca=%AE<>=�?>=�G@WEFXA�b�Rw=:Igo2FHW�WE]XFHO-<fAE]Xb

Ég�



�  	 � 
 	 	 �� � �.� � ��� � � � 
 	 �� ��	 Î>j Ê  6=)G>WEFrA�b�IMG@?�WaRJIgABFHIM]�?>FXWaAECEFHT@Q@ABFXL-G

LM�VWE=)A(NtCaL-DÃAB<@='Ca=�O-FXL-G�DdIMCaoM=)?dTfbuAB<>=nL-CaFHO-FXGJIM]H]rb�?>=)AE=�ZyAB=�?dD\=)DYTV=)C(OfIM]hI}i@FX=�W)j��P=�WaQ>]XAEW8NtL-C(=�IMZ�<LMN
AE<>=��>vM=YWBIgD\R>]X=�Ç6� ��W6IMCa=UWE<@L}^PG2FXG�£*FXO-Q>Ca=�Î@j×Ê@��^P<>=)CE=YL-G�AB<>=�<>L-CaF ��LMGpABIM] IKimFHWnAB<>=�CBIM?>FHIM]?>FHWlA�IMG@Z�=�NtCEL-D/AE<>=\OMCEL-Q>R	Z�=)GpAE=�CuIgG>?5L-GkAB<>=�v-=)CaAEFHZ:Ig]�IKimFXW�AE<>=dGpQ>DUTV=)C�LMN�OfIM]hI}i@FX=�W�Rw=�C�Q>G>FXAIMCE=�I�FXW�R>]HLgAEAB=)?�j%; L�IM]H]XL�^»I�Z�L-D%RJIMCaFHWaL-G2^PFXAB<kR>Ca=)vcFHL-Q@W�Ca=�WEQ@]XABW�AE<>=\GpQ>DUTV=)C�LMN|OfIM]HIKimFH=)W�RV=)CQ>G>FrA IMCa=:IU^�IMWPG>L-CED\IM]XF ��=)?\AELYAB<>=�GpQ>DYTw=�C�LMN¤AB<>=�L-CaFHO-FXGJIM]X]XbYFX?>=�GfAEFX�J=)?�Ç{� ��D%=�DYTw=�C�OfIM]hI}i@FX=�W~¡ÇnFHZ�opWEL-Gk���-�-Ë-�yjÅ�G\AE<>={Z�IMWE=6LgN¤Ç6� �`��Í@�w���@�mIMG>?qÇ{� �	Ê@�'AB<>='Z�=�GfAECBIM]VIMCE=�I�FXW�?>L-D%FHG>IgAB=)?\Tfb�AB<>='L-CEFXO-FHG>IM]JÇ6� �OfIM]HIKimFH=�W)�VTw=�Z�IMQ>Wa=YAB<>=)CE=uFHW'G>L�Z�<JIMG@O-=YFHG2?@=�G>WaFXA�b�ABLqAB<@=UvgIM]HQ>=�R>CE=)Z�=)?>FHG>OqAE<>=uWaAEQ>?@bMj�; <@=u?>FrxIMO-CEIMD\W'NtL-C�Ç6� �kÊ-Ï�IMG>?kÎpËqWE<>L�^��¤AB<JIgA�Ig?>?>FXAEFHL-G>IM]H]rb�NtQ>CaAE<>=�C�OfIM]HIKimFH=)W���GJIgD\=)]Xb�?>Ä IMG>?�?>Å�CaCOfIM]HIKimFH=�W)�
^�=)CE=�NtL-Q>G>?�FHGSAE<>=�Z�=�GfAECBIM]PIMCa=:I�LMNnAB<>=)WE=�Ç6� ��W�j`; <>Ca=�=�Ç6� ��W[~¥��Í@�|Ê-Ï@�8IMG>?�ÎpË-�Z:IMG�TV=�O-CELMQ>RV=)?�AEL-O-=)AE<>=�C{IMWPAB<>=yb[<JI:vM=YIdWa]HL�^È?>=)Z�CE=�IMWE=UFHG�AE<>=U?@=�G>WaFXA�b�?>FHWlABCaFHT>Q@AEFHL-G�AEL}^�IMCa?>WAB<>=�L-QmAB=�CPRJIgCaABWPLMN AB<>=�Ç{� ��jJÅ�G�Z�L-GfABCEIMWaA'Ç{� �����%IMG>?�Ê@��=yim<>FHT@FXAnI�G>=:IMCa]Xb�Z)L-G>WlA�IMGfA'?>=�G>WaFXA�b?>FHWlABCaFHT>Q@AEFHL-G�IMR>IMCaA'NtCEL-D�AE<>=UWlABCELMG>OqRw=:IMo�FHG�AB<>=�Z�=�GfAE=�C�j{Ç'L�^|=)v-=)C���AE<>=U?>=)G>WEFrA�b[?@FHWaAECEFXT>Q@ABFXL-G>WO-FXvM=�=)vcFH?>=)G>Z�=�AB<JIKA{Ç{� �ÃD\=)DYTw=�CPOfIM]HIKimFH=�W Wa<>L�^ FHG>?@=�=�?[I%Z)L-G>Z)=�GfABCEIgABFXL-G�AEL�^�IMCa?>W'AE<>=�O-CEL-Q@RZ�=)GpAE=�CaW�j 6Q>='AELYAB<>={]hIMZ�o%LMN¤CBIg?>FhIM]JvM=�]HLcZ�FrABFX=�W��cAB<>={D\=)DYTV=)CEWa<>FHRqLgN�AB<>=6O-IM]hIKicb%Z:IgG>?>FH?>IgAB=)W�LMN¤AB<>=6Ç6� ��WZ�L-Q@]H?kG>LMA�TV=%Z�L-Gm�JCED%=�?�?@=)�JG>FrAB=)]Xb-j�£JL-C�Ç{� �kÎpË�I�D%FHG>FXDYQ>D GcQ@DYTV=)CULMN{�}Ë $ÁÊ�IM?>?>FrABFHLMGJIM]O-CELMQ>R�D\=)DYTV=)CEW FXW ?>=)AE=�CED%FHG@=�?�Q>WEFXG>OuAB<>= ��IgAn?>=)G>WEFrA�b�?>FXWaABCaFHT>QmABFHLMG�LMN*T>IMZ�opO-CEL-Q@G>?[OfIg]hIKimFH=)W�j��L-D%RJIMCEFXG>OqAB<@=\Ca=�WEQ@]XABW�LMN|AB<>=%?>=�G@WEFXA�b�?@FHWaAECEFXT>Q@ABFXL-G�LMN Ç{� ��W�^PFrAB<	AE<>=�CE=)WEQ>]rABW�L-T@A�IgFHG>=)?kNtL-COfIM]HIKicb2Z�]XQ>WaAE=�CEW)�*FrA�FXW�NtL-Q>G>?kAB<JIgA�AE<>=\?@=�G>WaFXA�bk?>FHWlABCaFHT>Q@AEFHL-G@W�LMNPÇ6� �`��Í@� Ê-Ï@� IMG>?	ÎpË�Tw=�WlA��@A^PFXAE<�AE<>=�Ca=�WaQ>]XA'LMN
O-IM]hIKicb�Z)]HQ>WlAB=)CEW�j Å�G�TVLgAB<�Z:IMWa=�W{?m^�IMClN"OfIM]HIKimFH=)W'IgCE=�D\L-Ca=�GcQ@D\=)CEL-Q>WnFHG�AB<@=O-CELMQ>R[Z)=�GfAB=)CEW{AE<JIMG[FXG[L-QmAB=�CnCE=)O-FHLMG>W�j �'W{?>FXWEZ�Q@WEWE=)?2FHG�WE=�ZyABFXL-G[Î>jr�YIg]HD%L-WaA'�-Ï��LMN AB<>=�?@^�IgCaNOfIM]HIKimFH=�W8FHGqIM]H]wIMGJIg]Xb#��=)?�Ç6� ��W�Z:IMGdTV=6Z)]hIMWaWEFr�J=�?�IMW|?JÄ"W Z�L-Gm�JCED%FHG>O�WaAECEL-G>OM]Xb�AB<>=6IMWEWaQ>D\RmABFHLMGAB<JIKAuÇ6� ��WYIgCE=dR@<pbcWaFHZ:Ig]H]XbkTwL-Q>G>?5WabcWaAE=�D%W�j�Ä*i@IMD\FXG>FHG@O�AB<@=d?>FXWaABCaFHT>QmABFHLMG	LMNP?m^�IMClNnOfIM]hI}i@FX=�WFHG`AB<>=���L-D\I5��]XQ>WaAE=�C2~t; <>L-D%R>WELMGÖ� ��CE=�OML-Cab ���M�-Êf��IMG>? AE<>= �{FHCaO-L���]XQ>WaAE=�C[~¡£J=�CaO-Q>WaL-Gµ�
��FHG@O-O-=�]XF
���-�gÎ>� ��FHG>OMO-=�]XF�=)A�Ig]zj����-�MÊ@�¤���-�fÉ-��FrA'^�IMW'NtLMQ>G>?[AE<JIgA'?JÄ"W6IM]XWELdZ)L-D%RVL-Wa=�AE<>=U]HIMCEOM=�WaAGpQ>DYTw=�C NtCBIMZyABFXL-G�LMN OfIM]hI}i@FX=�W�FXG�AB<>=�Z�]XQ>WaAE=�CPZ�LMCE=Mj
£JCEL-D/AE<>=dWaRJIgABFHIM](?>FHWlABCaFHT>Q@AEFHL-GkLMN ?>Ä(WYIMG>?�?>Å�CaCEW�FXA�FHW�RVL-WaWEFXT>]H=�ABL�?@CBI:^¢Z�L-G@Z�]HQ@WEFHLMG>W�NtL-C�AB<@=R>CELcZ�=)WEW|CE=�WaRVLMG>WEFXT>]H=nNtL-C8AE<>=�FXC"NtL-CED\IgABFXL-G�j ; <>=6WlABQ>?@b\LMN�AE<>={WaRJIgAEFhIM]J?>FXWaAECEFHT@Q@ABFXL-G\LgN�OfIM]HIKimFH=�W(FXGAB<>=�Ç{� �ÃWBIMD%R>]H=�Wa<>L�^�=)?���AB<JIgAPFXG�A�^�Lq� ��W�~¡Ç{� ����Ím�JÎpË-��?JÄ"W'IMG>?�?>Å�CECaWn<>I�vM=UIgG�=)]HL-G>O-IgAB=)??>FHWlABCaFHT>Q@AEFHL-G%AB<>CaL-Q>O-<@L-Q@A�AE<>=6�J=�]X?�j"; <>FXW CE=�WaQ>]XA�FHW IYZ)L-G@�JCaDdIgAEFHL-GdLMN¤AB<>=�L-T@WE=�ClvgIgABFXL-G�WE<>L�^PFXG>OAB<JIKA AB<>=�WERJIKABFhIg]�?>FHWlABCaFHT>Q@AEFHL-G�LgN*AB<@=�OMFhIMGfAnOfIM]HIKicbqD%=�DYTw=�CaWnFXG�AB<>=�Ç6� �ÃWa<>L�^ IMG�=�]HLMG>OfIgAE=�?��Z�<JIMFXG�]XFHog=�WE<JIMRw=d~e; L}vcD\IMWEWaFhIMG�=yA{Ig]zj ���-�M�f�yj(; L}vcD\IMWEWaFhIMG�=yA{Ig]zjn~l�:�-�-�f��Ca=)v-=�IM]H=)?�NtQ>ClAB<>=)C AB<JIgACBIM?@FhIM]pv-=)]HLcZ�FXA�bU?>FHWaRV=)CEWaFHL-G>W*LMN�Ç{� ��W"Z)L-CECa=�]HIgAB=�^PFrAB<YAE<>= =�]XL-G>OfIgAEFHL-GULMNwO-CEL-Q@R>W�j
; <@=n<@FHO-<>=)C*AB<@==�]XL-G>OfIgAEFHL-G[LMN|AE<>=�O-CELMQ>R���AB<>=�WaDdIM]X]H=)C{AB<>=�CEIM?>FhIg]*v-=)]HLcZ�FXA�b[?>FHWaRV=)CEWaFHL-G>W�IMCa=Mju; <>=%?>=)RV=)G>?>=�G@Z�=LMN
AE<>=�CEIM?>FHIM]�v-=�]XLmZ)FXA�b�?>FXWERw=�CaWEFHLMG>W{LMN"Ç6� ��W{L-G�AB<>=)FHCn=�]HLMG>OfIgAEFHL-G�R>CaLmLMNtWPAB<>IgA�Ç{� ��W{IMCE=�CE=�IM]z�R><fbcWEFHZ�IM] TwL-Q>G>?`WabcWlAB=�D%Wu^PFXAE<`AE<>=�FXCuD\=)DYTw=�CEWuCaLMA�IKABFHG@O2IMCELMQ>G>?SAB<>=�O-CEI:vmFrA�IgAEFHL-G>IM]|Z)=�GfAB=)C�LMNAB<>='O-CELMQ>R�j
; <>={=�]HLMG>OfIgAEFHL-GuNtL-Q>G@?qFHGdÇ6� ���:ÍUIMG>?dÎpË�IM]XWEL�Z�L-CaCE=�]HIgAB=)W|^PFrAB<\AE<>={?@FHWaAECEFXT>Q@ABFXL-G%LMN
�%�cCEI:bu=�D%FXAaABFHG@O�O-IMW"^P<>=�Ca=6IMGdIMZ�Z)L-CE?JIgG>Z�=nTV=yA�^�=)=�GqAE<>='RwL-WaFXABFXL-G�LMN�?m^�IMClN�OfIM]HIKimFH=)W(IMG>? �,�cCBI:b=�D%FHWaWEFHLMG\^�IMW�NtL-Q>G@?�j(£JL-C|AE<>=6CE=)DdIgFHG>FXG>O�WEIMD%R>]H=6� ��W�G@L �%�cCEI:bdD%=:IMWaQ>CE=)D\=)GfABW IMCa=�I:vgIMFH]HIMT>]H=gj��Q>]XZ�<JIM=)b	=)AuIM]zj`~¡ËMÏ-Ï-Ê-��NtL-Q@G>?�AB<JIKAYAB<>=dD\L-CaR><>L-]XL-OMb�LMN AE<>= �,�cCBI:b	=�D%FHWEWaFHL-G	LMNnÇ6� �`��Í�FHWFHCaCE=�OMQ>]hIMC(IgG>?qG>LMA|Z�=)GfAB=�Ca=�?�L-GqI�RJIMClABFXZ�Q>]HIMC"OfIM]HIKicb-�cT>Q@A|WE<>L�^PW IUWa]HFXO-<fA�Ig]HFHOMG>D\=)GfA(FHGd?@FhIMO-LMGJIM]
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FXW
RwL-WEWaFHT>]X=AEL%Z�IM]HZ)Q>]hIKAB=�IuD%L-CE=�IMZ)Z�Q>CEIgAB=6vgIM]XQ>=6NtL-C�AE<>=�Ç6� ��D\IMWaWPIMG>?�IYCBIM?>FXQ>W �pQJIMGfABFrNsbcFHG>OuAB<@=�WERJIgAEFhIM]=�imAE=�G>WaFHL-G j'Å�G[AE<>=�G>=yicA�WlAB=�R�AB<>=)WE=UWlABQ>?@FH=�W'Z�L-Q@]H?[Tw=UZ)L-D%R>]H=yAB=�?�^PFXAE<[WEFXDYQ>]HIgABFXL-G>W =�WlABFXDdIgAEFHG>OAE<>=URwL-WEWaFHT>]X=�?@bcGJIMD%FHZ:Ig]�WaA�IKAB=ULgN"Ç6� ��W�j ; <@=U?JIgABI\Z�IMG�NtQ>ClAB<>=)C'Tw=�Q>WE=)?�ABL�v-=�CaFXNsb�Z�LMWED%L-]HL-OMFrxZ�IM]�	 x�TwLm?@b�WaFHDYQ@]hIgAEFHL-G>WPLMN
O-CEL-Q@R[NtL-CED\IgAEFHL-G�IMG>?[AE<>=UR@CEL-TJIgT>FH]XFXA�b�LMN(opFXG>=�D\IgABFXZ�WEQ>T>WlABCaQ>Z)AEQ>CE=L-TmA�IMFXG>=�?�AB<>CaL-Q>O-<	FXA\~t=Mj O>j ��G>=)TV=d��� �Q>]H]X=�C�ËgÏ-Ï-Ï@�(���-�M�f�yj%� ?@=)A�IgFH]H=)?�ocFXG>=�D\IgAEFHZ:Ig]
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R>F i@=)]z�ËMÊmÐ×Ê� � ��ËgÊ@Ð×Ê�� � ���¤IMG>?2AB<>=YAE<>FHCa?2Z�L-]XQ>D%G2FH]H]XQ>WaAECBIgAE=�WnAB<>=�CBIg?>FhIM] ]HFXO-<fA�R>CaLM�J]H=�~eWE=)Z)AEFHL-GkÊ@jr�-j×ËqIMG>?Ëmj×Ømj Êf�yj£*FXO-Q>Ca=6�Ujr��ABL�£*FXO-Q>CE={�Uj ÊYCE=�R@CE=�Wa=�GfAnAB<>= �&� ����! �+!�� �6
 .����0�21&'0�+3Mj(£*FHOMQ>CE='�Ujr��Wa<>L�^PWP=yi@IMDuxR>]X=�W¤NtL-C�TJIMZ�opO-CaL-Q>G>?�=�]X]HFHRmABFHZ�IM]KOfIM]hI}i@FX=�W)�g£ FHO-Q>Ca="�Uj×ËPWa<>L�^PW*TJIgZ�ocOMCEL-Q>G@?U=�?@O-= �cLMG�WaR>FHCEIM]fOfIM]HIKimFH=�WIMG@?q£*FXO-Q>CE= ��j×Ê�Wa<>L�^PW�TJIMZ�opO-CaL-Q>G>?\WER>FXCBIM]>NeIgZ�= �pL-G\O-IM]hIKimFX=�W�j £*FXO-Q>CE= ��j Î�IMG>?\£*FXO-Q>CE= ��jÑØ�WE<@L}^=�i>IgD\R>]X=�W NtL-C FX?>=�GfABFr�J=�? ! �+!�� �6
 .����0�21&'0�+3Mj

F



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

Ç{� ����Í �m�fØM�MÎfÉ ��~eÇ6� ���:Í �w�}Ém� � "¾ÎpËKÎf�-Ê,$Á���MopD �gW��@?>=���IMCavgIM]X<>L�=)A'IM]zj�~l���M�fÉ-�E�

Ç{� ����Í �w�}Ø-ÉMÊMÍ

£*FHOMQ>CE=n�Ujr��� ��IgZ�ocOMCEL-Q>G@?�=�]H]XFHR@AEFHZ�IM]>OfIM]HIKimFH=)W(x
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