
%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

�CEU4F=@�C64:3:5@�6=�
�56�>2CK@ 56�
������46AE25@�A2C2�AF3=:424:X?�6= 
� 56 28@DE@ 56�
���

�5.71A7.(& 4&5&�(31*5(.&27*6�;�1*5(&)*5*6 *2�*0 �5&,D2 )*0
6.,03�$#���� 1*75303,B& *2�0& ���
�	�
������
�����
������
���
���

�������)*0 /*68.7&��36*4-��.*0

�5.7-1*7.(�+35�75&)*56�&2)�1*5(-&276�.2��5&,D2�)85.2,�$#����(*2785;�
1*75303,;�.2�7-* ���
�	�
������
�����
������
���
��� �������';�7-*�/*68.7

�36*4-��.*0

-:46?E6�%62G:==2�*68FU �

�?E@?:@ %	 '==6C�%2C4T? 


�*681*2

 2DE2�BF6�6=�*:DE6>2�%TEC:4@��64:>2=�?@�D6�25@AEX�56�7@C>2�F?:G6CD2=� =2�>2J@CU2�56 =@D�>2?F2=6D 565:425@D
2� =2� 6?D6W2?K2� 56� =2D�>2E6>QE:42D� 6=6>6?E2=6D� :?4=FU2?� 42AUEF=@D� 4@?D28C25@D� 2� =2D� 6BF:G2=6?4:2D� 6?EC6� =2D
>@?652D��A6D@D�J�>65:52D�56�=2D�5:DE:?E2D C68:@?6D�56�F?�>:D>@�A2UD�@�56�=@D�5:76C6?E6D�A2UD6D	�'3G:2>6?E6��6=
@3;6E:G@� 56� 6DE@D� 42AUEF=@D� 6C2� 6=� 56� 724:=:E2C� =2D� EC2?D244:@?6D� 4@>6C4:2=6D� 6?EC6� =2D� 5:DE:?E2D� 4@>2C42D� J
C68:@?6D	��?�6DE6�2CEU4F=@ AC6D6?E2>@D�=@D�4@?E6?:5@D�56 42CQ4E6C�>6EC@=X8:4@� C6DEC:?8:5@D�2=�Q>3:E@�86@8CQ7:4@
56��C28X?� :?4=F:5@D 6?�=2 �6.8-1*8.(&�*74*(90&8.:&��=�46&(8.(& ����
� 56 "@D6A9 �:6=	 �56>QD�56�DF�:??6823=6
:?E6CTD 9:DEXC:4@��5:492 :?7@C>24:X? AF656�C6DF=E2C YE:=�A2C2 =2�6?D6W2?K2	

�&0&'5&6�(0&9*� %6EC@=@8U2� �C28X?� "@D6A9��:6=� �5F424:X?�%2E6>QE:42��*:8=@�/-!!!	

�'675&(7

,?E:=�56�F?:G6CD2=�25@AE:@?�@7�E96��64:>2=�%6EC:4�*JDE6>��>@DE�@7�E96�E6IE3@@<D�56G@E65�E@�E96�E6249:?8�@7
6=6>6?E2CJ�>2E96>2E:4D�:?4=F565�D@>6�492AE6CD�562=:?8�H:E9�6BF:G2=6?46D�2>@?8�E96�4FCC6?4J��H6:98ED�2?5
>62DFC6D�@7�5:776C6?E�C68:@?D�H:E9:?�2�4@F?ECJ�@C�@7�5:776C6?E�4@F?EC:6D	 '3G:@FD=J��E96�8@2=�@7�E96D6�492AE6CD
H2D�E@�724:=:E2E6�E96�4@>>6C4:2=�EC2?D24E:@?D 36EH66?�E96D6�5:776C6?E�C68:@?D�2?5�4@F?EC:6D	�!?�E9:D�A2A6C��H6
AC6D6?E�E96�>6EC@=@8:42=�4@?E6?ED�:?4=F565�:?�E96 �6.8-1*8.(&�*74*(90&8.:&��=�46&(8.(& ����
� 3J "@D6A9��:6=	 !?
255:E:@?�E@�:ED�F?56?:23=6�9:DE@C:42=�:?E6C6DE��E9:D�:?7@C>2E:@?�42?�36�FD67F= 7@C�E6249:?8	 �56>QD�56�DF�:??6823=6
:?E6CTD 9:DEXC:4@��5:492�:?7@C>24:X?�AF656�C6DF=E2C YE:=�A2C2 =2�6?D6W2?K2	

�*;:35)6�%6EC@=@8J���C28X?��"@D6A9��:6=��%2E96>2E:4D��5F42E:@?��/-!!! 46?EFCJ	

� �@4E@C� 6?� �:=@D@7U2� �(6528@8U2�	 �2E65CQE:4@� 56� �?D6W2?K2� *64F?52C:2� ;F3:=25@	� +6CF6=�� �DA2W2	� �>2:=�
G>62G:==�9@E>2:=	4@>

 �@4E@C�6?��:5Q4E:42�56�=2�%2E6>QE:42	 (C@76D@C�56=��6?EC@�,?:G6CD:E2C:@�56�=2��676?D2�56�12C28@K2	�12C28@K2�
�DA2W2	��>2:=� @==6C�F?:K2C	6D



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

��

�����!���"���?�

�4EF2=>6?E6�6D�F?�9649@�246AE25@�BF6�=2D >2E6>QE:42D��4@>@�24E:G:525�9F>2?2��?@�AF656?

D6C� 4@?463:52D� 2=� >2C86?� 56� =2� 4F=EFC2� 6?� BF6� D6� 56D2CC@==2?� ��:D9@A�� �����	 *68Y?

�\�>3C@D:@� �������� A2C2� 6?E6?56C� BFT� >2E6>QE:42D� E:6?6?� =F82C� 6?� F?2� 56E6C>:?252

D@4:6525�6D�?646D2C:@�2?2=:K2C�=@D�AC@3=6>2D 56E6C>:?25@D BF6�>@E:G2�=2�4C624:X?�56�6D2D

96CC2>:6?E2D� >2E6>QE:42D� 4@?4C6E2D	 �25@� BF6�� 86?6C2=>6?E6�� 6DE@D� AC@3=6>2D� 6DEQ?

U?E:>2>6?E6�C6=24:@?25@D�4@?�2DA64E@D�4F=EFC2=6D��6DE6 AC@8C2>2�56�:?G6DE:824:X? 92�525@

6?�==2>2CD6�6E?@>2E6>QE:42	

�@>@ D6W2=2 6= AC@A:@��\�>3C@D:@��������A	�
���� ]=2�6E?@>2E6>QE:42�6DEQ�>FJ�46C42?2�2

=2�9:DE@C:2�56�=2D�>2E6>QE:42D^	 �6�9649@��"2?<G:DE��
�����A@?6�56�>2?:7:6DE@�BF6�6=�FD@�56

=2�9:DE@C:2�56�=2D�>2E6>QE:42D�6?�6=�2F=2�A6C>:E6�2�=@D�6DEF5:2?E6D�2AC64:2C�6=�42CQ4E6C�4F=EFC2=

56�=2D�>2E6>QE:42D	 �?�A2CE:4F=2C��6=�FD@�56�7F6?E6D�@C:8:?2=6D�6D�F?�:>A@CE2?E6�C64FCD@�2�=2

9@C2�56�EC232;2C�6?�6=�2F=2�56�>2E6>QE:42D��"29?<6���C42G:���2C3:?���6<<6?���FC:?896EE:���=

!5C:DD:��*:=G2�52�*:=G2�J�.66<D� 
����	 �6D56�F?�AF?E@�56�G:DE2 4F=EFC2=��=@D�=:3C@D�565:425@D

2�=2�6?D6W2?K2�D@?�F?�:?E6C6D2?E6�@3;6E@�56�6DEF5:@�AF6DE@�BF6��4@>@�%2K�J�):4@��
�����A	

����A@?6?�56�>2?:7:6DE@��]6=�2?Q=:D:D�56�E6IE@D�6D4@=2C6D�AC@A@C4:@?2�:?7@C>24:X?�D@3C6�=@D

4@?E6?:5@D��=@D�4@?@4:>:6?E@D�EC2E25@D�J�E2>3:T?�D@3C6�2DA64E@D�A6528X8:4@D��4FCC:4F=2C6D�@

D@4:2=6D^	

�?�6DE6�EC232;@�?@D�46?EC2>@D�6?�6=�E6>2�56�=2�>6EC@=@8U2	��?�4@?4C6E@�6?�=2D�>@?652D�A6D@D

J�>65:52D�FE:=:K252D�6?�F?2�A2CE6�56� =2�24EF2=��DA2W2�5FC2?E6�6=�D:8=@�/-!!!	 �?������D6

23@C5X�6?��DA2W2�F?2�F?:7:424:X?�56� =@D� D:DE6>2D�56�A6D2D�J�>65:52D	��?E6C:@C>6?E6� =2D

5:DE:?E2D� C68:@?6D� FE:=:K232?� F?:5256D� EC25:4:@?2=6D� BF6� 5:76CU2?� :?4=FD@� 6?EC6� AF63=@D

46C42?@D	� �?� ����� D6� 6DE23=646� A@C� =6J� 6?� �DA2W2� 6=� FD@� 56=� *:DE6>2�%TEC:4@��64:>2=

��K?2C�� �����	� 2DE2� 6D6�>@>6?E@� 42D:� E@5@D� =@D� E6IE@D� 56� 2C:E>TE:42� :?4=FU2?� 2A2CE25@D

6DA64U7:4@D�565:425@D�E2?E@�2�56D4C:3:C�=2D�F?:5256D�56�5:76C6?E6D�C68:@?6D��4@>@�2�6?D6W2C�2

@A6C2C�4@?�6==2D�J�2�56E6C>:?2C�=2D�5:DE:?E2D�6BF:G2=6?4:2D�6I:DE6?E6D	 !?4=FD@�6I:DEU2?�E6IE@D

565:425@D�6?�6I4=FD:G2�2�6DE2D�4F6DE:@?6D�4@>@�A@C�6;6>A=@�6?�=:3C@�56�(@J�J��@>6D�������	

� �F?BF6��4@>@�6D�?2EFC2=��=2D�F?:5256D�EC25:4:@?2=6D�D6�D:8F:6C@?�FE:=:K2?5@�>F49@�E:6>A@�56DAFTD	��6�9649@�
2Y? 9@J�6?�5U2�D6�FE:=:K2?�>65:52D�EC25:4:@?2=6D�6?�2=8F?@D�AF63=@D	



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

$2�AC6D6?4:2�56�6DE@D�4@?E6?:5@D�6?�=:3C@D�56�E6IE@�565:425@D�2�=2�7@C>24:X?�56�=2�;FG6?EF5

@�2=�FD@�56�>6C4256C6D�J�4@>6C4:2?E6D�D6�;FDE:7:4232�6?�=2�:?>6?D2�FE:=:525�ACQ4E:42�56�5:49@D

4@?@4:>:6?E@D	� �� ?:G6=� 4@>6C4:2=�� A@C� 6;6>A=@�� D6� 924U2� ?646D2C:@� 4@?@46C� =2D� 5:DE:?E2D

5:G:D2D�J� DFD�6BF:G2=6?4:2D	�$2�G:52�6?�42>A@� :>A=:4232�6=�FD@�4@E:5:2?@�56�F?:5256D�56

=@?8:EF5�J�DFA6C7:4:6��56�A6D@��56�42A24:525� 6E4	�AF6DE@�BF6�4@?�6==2D�D6�>65U2�6=�EC232;@�J

=2� AC@5F4E:G:525� 56� E:6CC2D� J� 2?:>2=6D�� =2D� 42A24:5256D� 56� E@?6=6D	� �=� D6C� =2D� F?:5256D

5:76C6?E6D� 6?� 5:DE:?E@D� E6CC:E@C:@D�� 6C2� ?646D2C:@� 4@?@46C� =2D� 6BF:G2=6?4:2D� 2� =2� 9@C2� 56

:?E6C42>3:2C�AC@5F4E@D�@�C62=:K2C�4@>AC2�G6?E2D�6?�76C:2D�J�>6C425@D	

�?� =2� 24EF2=:525� >F492D� 56� 6DE2D� ?646D:5256D� 92?� 56D2A2C64:5@� AF6DE@� BF6� 6=� *:DE6>2

%TEC:4@��64:>2=�6DEQ�A=6?2>6?E6�6DE23=64:5@�J��256>QD��6=�FD@�56=�5:?6C@��BF6�24EY2�4@>@

6=6>6?E@�9@>@86?6:K25@C��6DEQ�4@>A=6E2>6?E6 6IE6?5:5@	��=�ECF6BF6�92�56D2A2C64:5@�J�E2?

DX=@� 4F2?5@� D6� G:2;2� 2� A2UD6D� 4@?� F?2� 5:G:D2� 5:76C6?E6� 2� =2� AC@A:2� DFC86?� D:EF24:@?6D� 56

42CQ4E6C�D:>:=2C	

�?� 4F2=BF:6C� 42D@�� DFC86� =2� AC68F?E2� D:8F:6?E6� L�FQ=� AF656� D6C�� =2� 2A@CE24:X?� 56� 6DE@D

4@?E6?:5@D >6EC@=X8:4@D 2� =2� 6?D6W2?K2�2AC6?5:K2;6�56� =@D� 6DEF5:2?E6D 24EF2=6D� �@?�6DE6

EC232;@� AC6E6?56>@D� 2G2?K2C� 6?� =2� C6DAF6DE2� 2� 6DE2� AC68F?E2	� (2C2� 6==@� 2?2=:K2C6>@D� F?

EC2E25@�2C:E>TE:4@�56�42CQ4E6C� =@42=�AF3=:425@�5FC2?E6� =2� D68F?52�>:E25�56=� D:8=@�/-!!!� J

EC2E2C6>@D�56�6IEC26C�A@D:3=6D�:>A=:424:@?6D�5:5Q4E:42D�2�A2CE:C�56�=@D�C6DF=E25@D�@3E6?:5@D	

�����!������>�

�=� 6DEF5:@� BF6� C62=:K2>@D� D6� EC2E2� 56� F?� 2?Q=:D:D� E6IEF2= ��X>6K�� 
���� J� 2� AC:@C: �-2?

�@C>@=6?�� ����� 56� =2 �6.8-1*8.(&� *74*(90&8.:&�� = 46A(8.(&	� *6� 6?>2C42� 56?EC@� 56=

A2C25:8>2�>6E@5@=X8:4@�56=�2?Q=:D:D�56=�4@?E6?:5@�6?�D6?E:5@�86?TC:4@�6?E6?5:5@�4@>@�F?

4@?;F?E@�56�:?DECF>6?E@D�>6E@5@=X8:4@D�2A=:425@D�2�5:D4FCD@D���2C5:?�������	

$2D� F?:5256D� 56� 2?Q=:D:D� D@?� =@D� 42AUEF=@D� 56=� =:3C@� J�� >QD� 6? A2CE:4F=2C�� 2BF6==@D� BF6

4@?E:6?6?�4@?E6?:5@D�C6=24:@?25@D�4@?�=2�>6EC@=@8U2	 $@D�7@4@D 6?�E@C?@�2�=@D�BF6�D6�@C82?:K2

6=�2?Q=:D:D�D@?�=@D�D:8F:6?E6D�

� !56?E:7:424:X?�56�=@D 42AUEF=@D�56=�E6IE@�BF6�:?4=FJ6? 4@?E6?:5@D�C6=24:@?25@D�4@?�=2

>6EC@=@8U2�56=�)6:?@�56��C28X?	

� �6D4C:A4:X?�56�=2D�>@?652D��A6D@D�J�>65:52D�2C28@?6D2D�56=�D:8=@�/-!!!	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

��

� !56?E:7:424:X?��56D4C:A4:X?�J�2?Q=:D:D�56�=@D�6;6C4:4:@D�J�AC@3=6>2D�A=2?E625@D�A@C�6=

2FE@C�6?�=@D�BF6�:?E6CG:6?6?�>@?652D��A6D@D�J�>65:52D�2C28@?6D2D�56=�D:8=@�/-!!!	

�? 4@?4C6E@��6?�6DE6�AF?E@�AC6DE2C6>@D�6DA64:2=�2E6?4:X?�2�

� (C@465:>:6?E@�FE:=:K25@�A@C�6=�2FE@C�A2C2�=2�C6D@=F4:X?	

� �@?E6IE@�6?�6=�BF6�D6�AC@A@?6�6=�AC@3=6>2	

� *:8?:7:425@�BF6�D6�@E@C82�2�=2D�5:DE:?E2D�@A6C24:@?6D�2C:E>TE:42D	

�=�6;6>A=2C�FE:=:K25@�A2C2 ==6G2C�2�423@�6=�6DEF5:@�D6�4@CC6DA@?56�4@?�=2�AC:>6C2�65:4:X?�56

=2�@3C2�J�6DEQ�5:DA@?:3=6�6=64ECX?:42>6?E6�	��6�6DE6�>@5@��=@D�4C:E6C:@D�56�42=:525�D6W2=25@D

A@C�*4@EE������� 56�2FE6?E:4:525��4C65:3:=:525��C6AC6D6?E2E:G:525�J�D:8?:7:425@�D6�D2E:D7246?

8C24:2D�2�BF6�D6�92?�4@?DF=E25@�=2D�7F6?E6D�@C:8:?2=6D	

�������"!���%� "�����

*6� 5:DA@?6?� >FJ� 6D42D@D� 52E@D� D@3C6� =2� G:52� 56=� ;6DF:E2� "@D6A9� �:6=	� �56>QD� 56� DF

A6CE6?6?4:2�2�=2��@>A2WU2�56�"6DYD��56�=2�BF6�7F6�4@25;FE@C�56D56��������D6�D236�BF6�?24:X

6=��� 56�@4EF3C6�56=� 2W@����
�6?� =2�G:==2�56�%@?E2=3Q?��BF6� 7F6�>26DEC@� 6?� =2D� 6D4F6=2D

AY3=:42D�56�=2�4:F525�56�+6CF6=�J�BF6�>FC:X�6?�������*Q?496K����
���'36D@����
��  6CGQD�


����	

�@>@�Y?:42�@3C2�6D4C:E2��'36D@����
���D6W2=2�EC6D�65:4:@?6D�56�DF �6.8-1*8.(& 56�=@D�2W@D

���
�������J�����	�(2=2F �������>6?4:@?2� 65:4:@?6D�56������������ J�����	 $2�AC:>6C2

65:4:X?� 7F6�AF3=:4252� 6?�-2=6?4:2�32;@�5@D� EUEF=@D�5:DE:?E@D� �%62G:==2� J�'==6C�
����	�$2D

C6DE2?E6D�7F6C@? E@52D�6==2D :>AC6D2D�6?�=2�4:F525�56 12C28@K2 �G6C �:8FC2���	

$2 �6.8-1*8.(&�*74*(90&8.:&��=�46&(8.(& 6DEQ�5:C:8:52�2�=@D�?:W@D��AC:?4:A:2?E6D��>6C4256C6D�J

4@>6C4:2?E6D��E2=�4@>@�D6�:?5:42�6?�=2�565:42E@C:2�2=�=64E@C�BF6�D6�AC6D6?E2�6?�=2D�AQ8:?2D

AC6=:>:?2C6D�56�=2�@3C2�

0�2F?BF6�>:�AC:?4:A2=�>:C2�6?�6DE2�'3C2��A@C�C2KX?�56�>:�6>A=6@��92�D:5@�6=�2E6?56C�2
=2�:?DECF44:X?�56�=@D�&:W@D��J�AC:?4:A:2?E6D��A6C@�6D�E2>3:T?�:8F2=>6?E6�:?DECF4E:G2�A2C2
=@D�%6C4256C6D���@>6C4:2?E6D�� J� @EC@D�� A@C� 4@?E6?6CD6� 6?� 6==2� E@52D� 2BF6==2D�)68=2D
4@?46C?:6?E6D�A2C2�D242C�6?�=:>A:@�DFD�4@>AC2D��G6?E2D��J�56>QD�4F6?E2D��2W25:T?5@D6
A2C2� 6DE@� =2� ?@E:4:2�� J� 4@CC6DA@?56?4:2� 56� %@?652D�� (6D@D�� J� %65:52D�� D68Y?� DF
5:G6CD:525�6?�6DE@D�)6J?@D��D2425@�56�=@D��FE@C6D�>QD�>@56C?@D��J�6IA6C:6?4:2D�BF6�96
9649@�2�6DE6�7:?	���:6=�����
��A	�I:G�	

� 9EEAD�

95=	92?5=6	?6E

�
�
F4>	��

������



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

�.,85&��� �:DE:?E2D�A@CE252D�56�=2�@3C2	
�8*27*� ,?:G6CD:525��@>A=FE6?D6�56�%25C:5�J �:3=:@E642�&24:@?2=�56��DA2W2	

�F?BF6�4@>@�96>@D�D6W2=25@�2?E6C:@C>6?E6��=2�AC:>6C2�65:4:X?�52E2�56=�2W@����
��6=�E6IE@

7F6�6D4C:E@ AC@323=6>6?E6�6?������	��A2CE6 56�=@D�2A2CE25@D�AC6=:>:?2C6D�AC@A:@D�56�6DE6�E:A@

56 E6IE@D ��65:42E@C:2�2�=2�)6:?2�56�=@D�M?86=6D %2CU2�*2?EUD:>2��@=@C@D2��$:46?4:2�56�=2

C6=:8:X?� �AC@324:X?� 56=��C	��2D:=:@�)@>O� $:46?4:2� 56=��@?D6;@�� �6� 56� 6CC2E2D�� +2D2� J

(CX=@8@�2=�$64E@C� J�56�=2�E23=2�56�4@?E6?:5@D�7:?2=� =2�@3C2 4@?DE2�56 ����AQ8:?2D 56�E6IE@

>2E6>QE:4@ J�4@?D:DE6�6? G6:?E:@49@�42AUEF=@D 4FJ@D�4@?E6?:5@D�D6�C6D6W2?�6?�=2�+23=2��	

�2AUEF=@�!
�*�0&�).+.2.(.32�)*�0&��6.8-1*8.(&��)*�0&�"2.)&)��)*0��91*63��)*

037��9&6.7137��= )*�0&��91*6&(.32 �AA	�Z��

�2AUEF=@�!!
�*0�:&036��=�(366*7432)*2(.&�)*��32*)&7���*737��=��*).)&7 �AA	�Z
���

� �? =2�AQ8:?2����56=�42AUEF=@�!!�=66>@D� ],?��@3=@?�6?�'C@�G2=6�6?�6=�AC6D6?E6�2W@�56 ����	���	�)62=6D�56
�C28@?^	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

��

�2AUEF=@�!!! �*0�791&6�00&23 �AA	�
�Z
��
�2AUEF=@�!- �*0�791&6�(3149*783 �AA	�
�Z���
�2AUEF=@�- �*0�6*78&6�00&23 �AA	���Z���
�2AUEF=@�-! �*0 6*78&6�(3149*783 �AA	���Z���
�2AUEF=@�-!! �*0�1908.40.(&6�00&23 �AA	���Z���
�2AUEF=@�-!!! �*0�1908.40.(&6�(3149*783 �AA	���Z����
�2AUEF=@�!/ �*0�4&68.6 �AA	���� Z ����
�2AUEF=@�/ �*0�4&68.6�(3149*783��=�436�*28*63 �AA	����Z����

�2AUEF=@�/!
�*�0&�469*:&�)*�0&7�59&863�34*6&(.32*7�)*�0&��6.8-1*8.(& �AA	����
Z����

�2AUEF=@�/!! �*�6*)9(.6�132*)&7 �AA	����Z
�
�
�2AUEF=@�/!!! �*�037�59*'6&)37 �AA	�
�
Z
�
�
�2AUEF=@�/!- �*�791&6��6*78&6��1908.40.(&6��=�4&68.6�59*'6&)37 �AA	�
�
Z

��
�2AUEF=@�/- �*�0&�6*,0&�)*�86*7��=�79�).:.7.I2 �AA	�

�Z
���
�2AUEF=@�/-! �*�0&�6*,0&�)*�86*7�7.140*�).6*(8& �AA	�
��Z
���

�2AUEF=@�/-!!
�*�6*)9(.6�132*)&7��4*737��1*).)&7��=�1*2796&7�436�6*,0&�)*�86*7

�AA	�
�� Z 
���
�2AUEF=@�/-!!! �*�0&�6*,0&�)*�86*7�7.140* .2).6*(8& �AA	�
��Z
���

�2AUEF=@�/!/
�*�0&�6*,0&�)*�86*7�(3149*78&�).6*(8&��59*�*7 59&2)3�(32(966*2

1&7�)*�86*7�291*637 �AA	�
��Z
���
�2AUEF=@�// �*�0&�6*,0&�)*�86*7�(3149*78&�.2).6*(8& �AA	�
��Z
���
�2AUEF=@�//! �*�,&2&2(.&7��=�4C6).)&7�?�8&283�436 (.*283 �AA	�
��Z
���
�2AUEF=@�//!! �*�0&�6*,0&�)*�86*7�436�59*'6&)37 �AA	�
��Z
���
�2AUEF=@�//!!! �*�0&�6*,0&�)*�+&07&�437.(.32 �AA	�
��Z
���
�2AUEF=@�//!- �*�0&�6*,0&�)*��314&F.&7�7.140* �AA	�
��Z
���
�2AUEF=@�//- �*�0&�6*,0&�)*��314&F.&7�(32�8.*143 �AA	�
��Z����
�2AUEF=@�//-! �*�0&�6*,0&�)*��0.,&(.32*7��H�1*>(0&7 �AA	����Z����
�2AUEF=@�//-!! �*�'&6&8&6��H�863(&6�1*6(&)*6D&7 �AA	���Z�
��
�2AUEF=@�//-!!! �*�0&��*,0&�)*��63,6*77.32*7 �AA	��
�Z����

!&'0&��� �@?E6?:5@D�56 =2�@3C2�56�"@D6A9��:6= ����
�	

 6>@D�56E64E25@�4@?E6?:5@D�C6=24:@?25@D�4@?�=2�>6EC@=@8U2�2C28@?6D2�56=�D:8=@�/-!!!�6?��

42AUEF=@D�56�=2�@3C2	 �?�6=�42AUEF=@�!!�6?4@?EC2>@D�F?2�56D4C:A4:X?�56�=2D�>@?652D��A6D@D�J

>65:52D� FE:=:K252D� 6?� =2� �DA2W2� A6?:?DF=2C� 56=� D:8=@� /-!!!� ��2DE:==2�� �C28X?� -2=6?4:2�

�2E2=FW2��&2G2CC2�J�%2==@C42�	�&@�@3DE2?E6��J�4@>@�4@CC6DA@?56�2�F?�=:3C@ 6D4C:E@ 6?�+6CF6=�

D6�AC6DE2�6DA64:2=�2E6?4:X?�2�=2D�FE:=:K252D�6?�6=�2?E:8F@�)6:?@�56��C28X?�	 (@DE6C:@C>6?E6

�42AUEF=@D�!-��-!��-!!!��/��/!��/!!��/-!�J�/-!!�� 6?�6=�4@?E6IE@�56�=2D�5:DE:?E2D�@A6C24:@?6D

2C:E>TE:42D��E2>3:T?�D6�EC232;2�4@? =2D >@?652D��A6D@D�J�>65:52D AC6D6?E252D 2?E6C:@C>6?E6

6?�F?�4@?E6IE@�>QD�ACQ4E:4@	

� �F?BF6��4@?�=@D��64C6E@D�56�&F6G2�(=2?E2�AC@>F=825@D�A@C�6=�C6J��6=:A6�-�6?�6=�AC:>6C�5646?:@�56=�D:8=@
/-!!!��=@D�2?E:8F@D�E6CC:E@C:@D�56�=2��@C@?2�56��C28X?���C28X?��-2=6?4:2���2E2=FW2�J�%2==@C42��923U2?�BF6525@
C65F4:5@D 2�>6C2D�AC@G:?4:2D�56=�)6:?@�56��DA2W2���==:@E��
����	



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

	�������� ���� � �%������� ��������?� ������ �����$#���

�@>@�J2�96>@D�>6?4:@?25@��6?�6=�D68F?5@�42AUEF=@��AQ8:?2D ����� D6�C62=:K2�F?2�2>A=:2

6IA@D:4:X?�56�5:DE:?E2D >@?652D��A6D@D�J�>65:52D�56 �DA2W2�J�56�2=8F?@D�A2UD6D�6FC@A6@D�J

56=�?@CE6�56�M7C:42��4@?�DFD�DF35:G:D:@?6D�J�>F=E:EF5�56�6BF:G2=6?4:2D�6?EC6�6==2D	��=�42D@�56=

)6:?@� 56 �C28X? D6� 23@C52� 4@?� 6DA64:2=� 56E2==6� �AQ8:?2D� ���
�	 �:6=� ;FDE:7:42� 6=� 6DA24:@

56DE:?25@�2�6DE2�6?F>6C24:X?��4FJ2�=64EFC2�C6DF=E2�4:6CE2>6?E6�4@DE@D2��56=�D:8F:6?E6�>@5@�

%@?652D��(6D@D��%65:52D��J�%6?DFC2D��D6�A@5CQ?�DF>2C��C6DE2C��>F=E:A=:42C��J�A2CE:C��=@
BF6�?@�D6�A@5CU2�9246C��:8?@C2?5@�6=�G2=@C�56�6==2D��J�A@C�6DE2�42FD2�=2D�96�AF6DE@�2BFU�2=
AC:?4:A:@��J�=2 4@CC6DA@?56?4:2�6?EC6�DU��D6CG:CQ�A2C2�=2�C65F44:X?�56�F?2�2�@EC2D��A@C�=2
)68=2�56�+C6D��@�FD2?5@�D@=2>6?E6�56�=2�56�%F=E:A=:42C��BF6�6D�>QD�7Q4:=��4@>@�256=2?E6
D6�G6CQ	 ��:6=�����
��A	����	

�=�2FE@C�4@>:6?K2�AC6D6?E2?5@� =2D�F?:5256D�>@?6E2C:2D�4@?�DFD�DF3F?:5256D��2DU�4@>@�=2

6BF:G2=6?4:2�4@?�=2�>@?652�56=�)6:?@�56��2DE:==2��]=2�=:3C2�"2BF6D2�E:6?6�
��DF6=5@D�56�A=2E2	

�=�DF6=5@����5:?6C@D��@�>6?F5@D	��@CC6DA@?56�=2�=:3C2�2����C62=6D��J�
��>2C2G65UD�56�G6==X?

�2DE6==2?@^ ��:6=�� ���
�� A	� ����	 � 4@?E:?F24:X?�� D6� 56E2==2?� =2D� F?:5256D� J� DF3F?:5256D

FE:=:K252D�A2C2�>65:C�A6D@D��]=2�42C82� E:6?6���BF:?E2=6D	��=�BF:?E2=���2CC@32D	�$2�2CC@32���

=:3C2D��J�����J�
��D68Y?�7F6C6?	�$2�=:3C2� �
�@?K2D��J�D:6?5@�56�42C?6��@�A6D425@���	�$2�@?K2

��4F2CE@D	��=�4F2CE@���2C:6?K@D�@�252C>6D	��=�2C:6?K@��
�8C2?@D^ ��:6=�����
��A	���	

$2D�F?:5256D�56�=@?8:EF5 6C2?�]=2�G2C2� E:6?6���A2=>@D	��=�A2=>@���4F2CE@D^��>:6?EC2D�BF6

A2C2�>65:C�42A24:5256D�6?�6=�42D@�56�=UBF:5@D� ],?�?:6EC@�� 56�G:?@�E:6?6����4Q?E2C@D	�,?

4Q?E2C@ 
��=:3C2D^ ��:6=�����
��A	���	

�?�6=�42D@�56�=2D�>65:52D�56�42A24:525�A2C2�QC:5@D��=2�F?:525�AC:?4:A2=�FE:=:K252 6? �C28X?

6C2�6=�429UK��	��=�429UK�D6�5:G:5U2�923:EF2=>6?E6�6?�72?682D��2�G646D�6?�32C4:==2D�@�6?�>65:2D��

=2D�72?682D�D6�5:G:5U2?�6?�4F2CE2=6D J�=@D�4F2CE2=6D�6?�2=>F56D��@�4F2CE:==2D�	�(6D6�2�BF6�=@D

?@>3C6D�56�=2D�F?:5256D�6C2?�=@D�>:D>@D�A@C�E@5@�6=�E6CC:E@C:@��=2D�5:G:D:@?6D 6?�DF3F?:5256D

?@�=@�6C2?	 +2>A@4@�6C2�9@>@8T?6@�6=�G2=@C�56�F?�429UK	

� �?�6=�D:DE6>2�>TEC:4@�564:>2=�6BF:G2=6�2�����<8	
� �BF:G2=6?E6�2�=2�=:3C2�C@>2?2	
� �BF:G2=6�6?�6=�D:DE6>2�>TEC:4@�564:>2=�2�F?@D����4>	
�� �?�7F?4:X?�56�=2D�C68:@?6D��6DE2�>65:52�6BF:G2=6�2�F?@D���� @ ����=	
�� �@?�=2D�G2C:24:@?6D�BF6�4@>6?E2>@D�>QD�256=2?E6��F?�429UK�6BF:G2=6�2�F?@D����=:EC@D�2AC@I:>252>6?E6	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

�


�?�6=�E6IE@���:6=�C64@86�4@?�F?�8C2?�56E2==6��D68FC2>6?E6�563:5@�2�DF�@C:86?�2C28@?TD��6DE2

:?7@C>24:X?	� �?� 4@?4C6E@� D6� 4@?D:56C2?� ��:6=�� ���
�� A	� ���
�� E@5@D� =@D 4@CC68:>:6?E@D

2C28@?6D6D�
�� 12C28@K2��  F6D42�� �:?4@� -:==2D�� "242�� �2C32DEC@�� �=42W:K�� �=32CC24U?�

�6?232CC6���@C;2���2=2E2JF5���2C@42��+6CF6=�J�+2C2K@?2	��56>QD��56?EC@�56=�4@CC68:>:6?E@

56� +6CF6= �5X?56 G:GU2� 6=� 2FE@C� D6� 5:DE:?8F6?� =@D� 42D@D� 6DA64:2=6D� 56� =2� (=6G2?U2� 56

%@?E2=3Q?��56�=2D�==2>252D �2:=U2D��� J�56�=@D�56?@>:?25@D ?F6G6 =F82C6D�56= CU@�%2CEU?��	

�?�=2�+23=2�
 C64@86>@D�56�7@C>2�D:?ETE:42�=2�:?7@C>24:X?	

����?� "������ 
%&6&,3>&���9*7(&�

�.2(3�#.00&7���&(&�

�&6'&7863��=��0(&F.>

��429UK ��72?682D 
��4F2CE2=6D ���2=>F56D
��� 46=6>:?6D
42DE6==2?@D

�0'&66&(D2 ��429UK ��72?682D �� 4F2CE2=6D ���4F2CE:==2D
��� 46=6>:?6D
42DE6==2?@D

�&.0D&7 ��429UK �
�32C4:==2D 
��4F2CE2=6D ���2=>F56D
��� 46=6>:?6D
42DE6==2?@D� J� �
4F2CE:==@

�*2&'&66* ��429UK ��72?682D ���4F2CE2=6D ���2=>F56D
��� 46=6>:?6D
42DE6==2?@D

�36/& ��429UK ��72?682D ���2=>F56D
��� 46=6>:?6D
42DE6==2?@D

�&0&8&=9) ��429UK
��72?682D
��>65:2D

���4F2CE2=6D
���4F2CE:==2D
��
�2=>F56D

��� 46=6>:?6D
42DE6==2?@D

�&63(& ��429UK
��72?682D
��>65:2D

���4F2CE2=6D
���4F2CE:==2D
���2=>F56D

��� 46=6>:?6D
42DE6==2?@D

�0*:&2D&�)*

�328&0'A2�= 09,&6*7

)*0�6D3��&68D2

��429UK ��72?682D 
��4F2CE2=6D ���2=>F56D
��� 46=6>:?6D
42DE6==2?@D

!*69*0 ��429UK ��72?682D 
��4F2CE2=6D ���4F2CE:==2D
��� 46=6>:?6D
42DE6==2?@D

!&6&>32& ��429UK ��>65:2D ���4F2CE2=6D ���2=>F56D
��� 46=6>:?6D
42DE6==2?@D

!&'0& �� ,?:5256D�A2C2�=2�>65:52�56�QC:5@D�6?��C28X?�5FC2?E6�6=�D:8=@�/-!!!	

'3D6CG2>@D�6?�=2�Y=E:>2�4@=F>?2��:?7@C>24:X?�BF6�E2>3:T?�AC@A@C4:@?2�6=�2FE@C�56=�=:3C@�

BF6� =2� >65:52� 56� 42A24:525� 56� QC:5@D� 56?@>:?252� [429UK\� A@5U2� E6?6C� 92DE2� �� G2=@C6D

�
 $2�5:G:D:X?�25>:?:DEC2E:G2�56=�E6CC:E@C:@�6?�4@CC68:>:6?E@D�D6�6DE23=64:X�6?������2�C2UK�56=��64C6E@�56�?F6G2
(=2?E2�J�D6�>2?EFG@�G:86?E6�92DE2������������,3:6E@��
����	
�� $2D��2:=U2D�6C2?�28CFA24:@?6D�56�AF63=@D�56A6?5:6?E6D�56�F?2�@C56?�C6=:8:@D2��6?�6DE6�42D@�=2�56=� @DA:E2=	
$2D�EC6D�BF6�?@D�@4FA2?��=2�56��2DE6==@E6��=2�56��2?E2G:6;2�J�=2�56��=:282�D6�F3:4232?�6?�6=�24EF2=�%26DEC2K8@
�*2?49UD����63C6C��
����	
�� &F6G6�A@3=24:@?6D�D:EF252D�2�=@�=2C8@�56=�4:E25@�CU@�J�BF6�E@52GU2�6I:DE6?��-:G6=�56�CU@�%2CEU?��-:==2?F6G2
56=�)63@==2C�56�=2�*:6CC2���F6?76CC252��$2�)2>3=2�56�%2CEU?��$2D�(2CC2D�56�%2CEU?��-2=564@?6;@D��%2CEU?�56=
CU@���C>:==2D�J�$2� @K�56�=2�G:6;2



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

5:76C6?E6D�6?�7F?4:X?�56�=2�C68:X?	 $2D�5:76C6?4:2D�6I:DE6?E6D�6?EC6�E6CC:E@C:@D�A6CE6?64:6?E6D

2�F?�>:D>@�C6:?@�J��6?�@42D:@?6D��>FJ�46C42?@D�86@8CQ7:42>6?E6�� C6DF=E2?�==2>2E:G2D	

+2>3:T?�C6DF=E2� C6D6W23=6� =2�8C2?�G2C:6525�56� 7@C>2D�6?�BF6�D:�DF35:G:5U2?� =2D�F?:5256D	

�F?BF6� AC65@>:?2� =2� DF35:G:D:X?� 6?� 4F2CE@D� �GT2D6� 6=� 42D@� 56��=32CC24U?�� A@C� 6;6>A=@�

2F?BF6�E2>3:T?�@3D6CG2>@D�42D@D�56�5:G:D:X?�6?�E6C4:@D �F�@EC@D�>Y=E:A=@D�56����4@>@���@

�
���6?�BF:?E@D��42D@�56�+6CF6=��@��D@CAC6?56?E6>6?E6��:?4=FD@�6?�DTAE:>@D��A2D@�56�4F2CE2=6D

2�2=>F56D�6?��2=2E2JF5�	


������������ ������@���� ��������� 

�?�=@D�42AUEF=@D�!-���*0�791&6�(3149*783���-!���*0�6*78&6�(3149*783���-!!!���*0�1908.40.(&6

(3149*783�� / ��*0� 4&68.6� (3149*783�� =� 436� *28*63� J� /!� ��*� 0&� 469*'&� )*� 0&7� 59&863

34*6&(.32*7� )*� 0&� �6.8-1*8.(&� D6� 6DEF5:2?� =2D� @A6C24:@?6D� 2C:E>TE:42D� 6=6>6?E2=6D� 4@?

?Y>6C@D� 4@>A=6;@D	 )64@C52>@D� BF6� D6� ==2>2 923:EF2=>6?E6 ?Y>6C@� 4@>A=6;@ 2� F?2

42?E:525� 6IAC6D252 6?� F?:5256D� 56� 5:76C6?E6D� XC56?6D� A6C@� 56� =2�>:D>2� 6DA64:6	��DU� =2

42?E:525 � <> � 52> �> 6D�F?�?Y>6C@�4@>A=6;@	 �?�4252�F?@�56 6DE@D�42AUEF=@D D6�AC@A@?6?

5:G6CD@D�6;6>A=@D� 2=8F?@D�56�=@D�4F2=6D�D6�C67:6C6?�6IA=U4:E2>6?E6 2 �C28X?	

�?�6=��2AUEF=@�!-�2A2C646?�F?�E@E2=�56���6;6>A=@D�6?�=@D�BF6�6=�2FE@C�C62=:K2�5:G6CD2D�DF>2D

FE:=:K2?5@� 2=8F?2D� 56� =2D� F?:5256D� 56D4C:E2D� 6?� 6=� �2AUEF=@� !!	� �6� 6==@D�� �� 6DEQ?

4@?E6IEF2=:K25@D�6?�6= )6:?@�56��C28X?	��?�=2��:8FC2�
 2A2C646�6=��;6>A=@�-	

�� �C28X?�E:6?6�F?2�DFA6C7:4:6�56�>6?@D�56���	����<>
 J��A@C�6;6>A=@��=2�5:DE2?4:2�6?EC6�+6CF6=�J�%@?E2=3Q?
6D�:?76C:@C�2����<>	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

��

�.,85&��� �;6>A=@�-�56=��2AUEF=@�!-	
�8*27*� �:6=� ���
��A	 ��	

�=�AC@465:>:6?E@�BF6�56E2==2�6=�2FE@C�A2C2�C62=:K2C�6DE2�DF>2�4@?D:DE6�6=�DF>2C�A@C�D6A2C25@

4252�F?:525��4@>6?K2?5@�A@C�=2�>QD�A6BF6W2��6�:C�E6?:6?5@�6?�4F6?E2�A2C2�=2D�==6G252D�BF6

D6 EC232;2�6?�32D6D�5:76C6?E6D�A2C2�4252�F?:525� �32D6���A2C2� =@D�2=>F56D��32D6���A2C2� =@D

4F2CE2=6D��32D6���A2C2�=2D�72?682D�J�32D6����A2C2�=@D�429:46D�	��DU��=2�DF>2�56�=2�4@=F>?2

4@CC6DA@?5:6?E6�2�=@D�2=>F56D�6D���2=>F56D��BF6�6BF:G2=6?�2�
�4F2CE2=6D�J���2=>F5	��=�2FE@C

6D4C:36�6=���6?�=2�A@D:4:X?�4@CC6DA@?5:6?E6�J�==6G2�
�2�=2�DF>2�56�=2�4@=F>?2�4@CC6DA@?5:6?E6

2�=@D�4F2CE2=6D��J�2DU�DF46D:G2>6?E6	

(2C2�=2�4@>AC@324:X?��6=�2FE@C�C64FCC6�2�F?�AC@465:>:6?E@�32D25@�6?�=2�AC@A:6525�2D@4:2E:G2

56�=2�DF>2	�(C:>6C@�C62=:K2�A@C�F?�=25@�=2�DF>2�56�=2D�EC6D�42?E:5256D�:?:4:2=6D�>QD�A6BF6W2D	

��4@?E:?F24:X?��2�6DE6�C6DF=E25@�=6�DF>2�=2�42?E:525�:?:4:2=�>2J@C�BF6�92�56;25@�2?E6D�D:?

DF>2C	� �:?2=>6?E6�� 4@>ACF632� D:� =2� DF>2� 2DU� @3E6?:52� 4@:?4:56� 4@?� =2� @3E6?:52

2?E6C:@C>6?E6	��?�567:?:E:G2��A2C2�4@>AC@32C�=2�4@CC644:X?�56=�C6DF=E25@���:6= ����
��A	�
��


�� 4@>ACF632 BF6�D6�G6C:7:42 =2 :8F2=525�

&���'���(���)���&����'���( ��)��



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

�?�6=��2AUEF=@�-!�2A2C646?����6;6>A=@D�56�C6DE2D�:?G@=F4C2?5@�?Y>6C@D�4@>A=6;@D	��6�6==@D�

��D6 4@?E6IEF2=:K2?�6?��C28X?	��?�=2��:8FC2�� D6�>F6DEC2�6=��;6>A=@�!!!	

�.,85& �� �;6>A=@�!!!�56=��2AUEF=@�-!	
�8*27*� �:6=� ���
��A	���	

&F6G2>6?E6� 6=� AC@465:>:6?E@� A2C2� C6DE2C� :>A=:42� EC232;2C� D6A2C252>6?E6� =2D� 5:DE:?E2D

F?:5256D��E6?:6?5@�6?�4F6?E2D�=2D�5:DE:?E2D�32D6D�6?�=2D�BF6�D6�EC232;2�6?�4252�42D@��32D6���

A2C2�=@D�5:?6C@D��32D6�
��A2C2�=@D�DF6=5@D�J�32D6����A2C2�=2D�=:3C2D�	�$2�4@>AC@324:X?��6?�6DE6

42D@� D6�==6G2�2�423@�DF>2?5@�6=�DFDEC26?5@�2=�C6DF=E25@�56�=2�C6DE2�J�4@>A2CQ?5@=@�4@?�6=

>:?F6?5@	

�?�6DE6�6;6>A=@��=2�C6DE2�D6�AC6D6?E2�2�A2CE:C�56=�A28@�A2C4:2=�56�F?2�56F52	��?�@EC@D�6;6>A=@D

=2�C6DE2�2A2C646�C6=24:@?252�4@?�6=�82DE@�56�A2CE6�56�F?2�42?E:525�C64:3:52�@�56�=2�BF6�D6�J2

D6�5:DA@?6	

�=��2AUEF=@�-!!!�6DEQ�565:425@�=2�>F=E:A=:424:X?�56�?Y>6C@D�4@>A=6;@D�6?�6=�4@?E6IE@�56�=2D

F?:5256D�56�>65:52�AC6D6?E252D�6?�6=��2AUEF=@�!!	�$2�>2J@C�5:7:4F=E25�56�6DE2�@A6C24:X?�D6

A@?6�56 >2?:7:6DE@�6?�6=�9649@�56�BF6�6DE6�42AUEF=@�4@?E:6?6�
��6;6>A=@D��56�=@D�BF6���D6

4@?E6IEF2=:K2?�6?��C28X?	��?�=2��:8FC2�� D6�>F6DEC2�6=��;6>A=@�/!!	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

��

�.,85&�	� �;6>A=@�/!!�56=��2AUEF=@�-!!!	
�8*27*� �:6=� ���
��A	����	

�?�6=�6;6C4:4:@�D6�D@=:4:E2 42=4F=2C�6=�AC64:@�56�F?2�56E6C>:?252�42?E:525�56�A2D2D����2CC@32D

��=:3C2D���@?K2D��4@?@4:6?5@�6=�G2=@C�56�F?2�2CC@32�����DF6=5@D���5:?6C@D��J�C64@C52?5@�=2D

6BF:G2=6?4:2D�6?EC6�6DE2D�F?:5256D�BF6�2A2C646?�6?�6=��2AUEF=@�!!� ���DF6=5@�6BF:G2=6�2���

5:?6C@D����2CC@32�D@?����=:3C2D�J���=:3C2��
�@?K2D�	

$2� C6=2E:G2� 4@>A=:424:X?� 56=� AC@46D@� D6� A@?6� 56� >2?:7:6DE@� 6?� BF6� 6=� 2FE@C� 6>A=62

2AC@I:>252>6?E6�
�AQ8:?2D�6?�6IA=:42C=@�56E2==252>6?E6	��6�9649@���:6=�FE:=:K2�F?�>TE@5@

32DE2?E6�6IEC2W@�A2C2�C62=:K2C�6=�AC@5F4E@�D@=:4:E25@�

� �?�AC:>6C�=F82C��D6�>F=E:A=:42?�=2D���2CC@32D�A@C�6=�AC64:@�56���2CC@32�J�D6�@3E:6?6

4@>@�C6DF=E25@����DF6=5@D���5:?6C@D	

� � 4@?E:?F24:X?� D6�42=4F=2�6=�AC64:@�56���=:3C2D�56=�D:8F:6?E6�>@5@	�*6�56D4@>A@?6?

=2D���=:3C2D�6?�=2�DF>2�56���=:3C2D�>QD�
�=:3C2D	��9@C2����=:3C2D�D@?�=2�D6IE2�A2CE6�56��

2CC@32�A@C�=@�BF6�DF�AC64:@�6D�=2�D6IE2�A2CE6�56=�AC64:@�56���2CC@32����DF6=5@��
�5:?6C@D

J��

��
�56�5:?6C@�	 (@C�@EC@�=25@��=2D�
�=:3C2D C6DE2?E6D�D@?�=2�E6C46C2�A2CE6�56���=:3C2D

J��A@C�E2?E@��DF AC64:@�6D�=2�E6C46C2�A2CE6�56=�AC64:@�56���=:3C2D����5:?6C@D�J����
��


56�5:?6C@�	

� (2C2�4@?E:?F2C� D6�42=4F=2�6=�AC64:@�56�=2D���@?K2D�4@>@�D:8F6	�*6�56D4@>A@?6?�=2D��

@?K2D�4@>@�=2�DF>2�56���@?K2D�>QD���@?K2	��9@C2����@?K2D�D@?�=2�4F2CE2�A2CE6�56�


=:3C2D A@C�=@�BF6�DF�AC64:@�6D�=2�4F2CE2�A2CE6�56=�AC64:@�56�
�=:3C2D��
�5:?6C@D�J����
��




%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

56�5:?6C@�	��:?2=>6?E6����@?K2�6D�=2�D6IE2�A2CE6�56���@?K2D�A@C�=@�BF6�DF�AC64:@�6D�=2

D6IE2�A2CE6�56=�AC64:@�56���@?K2D�����
��
�56�5:?6C@�	

� �:?2=>6?E6�D6�DF>2?�E@5@D�=@D�C6DF=E25@D�A2C4:2=6D�2?E6C:@C6D�FD2?5@�=2D�ET4?:42D�56=

�2AUEF=@�-!	

$2�E@E2=:525�56�=@D�6;6>A=@D�AC6D6?E25@D�6?�6DE6�42AUEF=@�AC6D6?E2?�=2�>F=E:A=:424:X?�6?�F?

4@?E6IE@�56�4@>AC2�G6?E2�6?�6=�BF6�D6�4@?@46�6=�AC64:@�56�F?2�F?:525�J�D6�56D62�4@?@46C�6=

AC64:@�E@E2=�56�=2�>6C42?4U2�:>A=:4252�6?�=2�EC2?D244:X?	

�?�6=��2AUEF=@�/ D6�23@C52 =2 5:G:D:X?�56�?Y>6C@D�4@>A=6;@D 2�EC2GTD�56 �� 6;6>A=@D	��6

6?EC6 6==@D� ��D6�4@?E6IEF2=:K2? FE:=:K2?5@�F?:5256D�56=�)6:?@�56 �C28X?	��?�=2��:8FC2�� D6

>F6DEC2�6=��;6>A=@ !/	

�.,85& 
� �;6>A=@�!/�56=��2AUEF=@�/	
�8*27*� �:6=� ���
��A	����	

�=�6;6>A=@�AC6D6?E25@�D6�C6DF6=G6�2A=:42?5@�6D6?4:2=>6?E6�6=�>:D>@�2=8@C:E>@�BF6�D6�FE:=:K2

A2C2� C62=:K2C� =2� 5:G:D:X?� 56� ?Y>6C@D� 564:>2=6D	� $2� 5:76C6?4:2�� 4@>@� 6?� E@5@D� =@D� 42D@D

2?E6C:@C6D��C25:42�6?�6=�FD@�56�32D6D�?@�564:>2=6D�2�=2�9@C2�56�EC232;2C	�(@C�6;6>A=@��6?�6DE6

42D@�6=�2FE@C�4@>:6?K2�5:G:5:6?5@�=2D������2CC@32D�6?EC6�=@D��
��4@>A2W6C@D��@3E6?:6?5@�F?

4@4:6?E6�56��
�J�F?�C6DE@�56����2CC@32D	�(2C2�A@56C�4@?E:?F2C��=2D��� 2CC@32D�D6�EC2?D7@C>2?

6?������=:3C2D��AF6D���2CC@32�6BF:G2=6�2����=:3C2D��BF6�D6�2W256?�2�=2D���=:3C2D�@C:8:?2=6D�A2C2

@3E6?6C������=:3C2D	��DE2D������=:3C2D�D6�5:G:56?�56�?F6G@�6?EC6�=@D��
��4@>A2W6C@D�A2C2

@3E6?6C�F?�4@4:6?E6�6I24E@�56���=:3C2D	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

��

�56>QD 56=�AC@46D@�BF6�24232>@D�56�56D4C:3:C�6=�2FE@C�AC6D6?E2�@EC@�>TE@5@�BF6�4@?D:DE6

6?�6IAC6D2C�6=�5:G:56?5@�FE:=:K2?5@�F?2�D@=2�F?:525	��?�6DE6�42D@� 6=�5:G:56?5@�D6�4@?G6CE:CU2

6?���
���� =:3C2D�� 4@?G:CE:T?5@D6�6=�AC@3=6>2�6?�F?2�5:G:D:X?�6?EC6�?Y>6C@D�?2EFC2=6D	��=

C6DF=E25@������=:3C2D�D6�4@?G6CE:CU2�6?�2CC@32D�5:G:5:6?5@�6?EC6���	

�?�6DE6�6;6>A=@�=2�5:G:D:X?�2A2C646�6?�F?�4@?E6IE@�56�C6A2CE@�56�F?2�42?E:525�6?EC6�G2C:2D

A6CD@?2D��5:G:D:X?�A2CE:E:G2�	��56>QD�56�6DE2D�D:EF24:@?6D��E2>3:T?�6?4@?EC2>@D�=2�5:G:D:X?

FE:=:K252�A2C2�6?4@?EC2C�6=�AC64:@�56�F?2�F?:525�2�A2CE:C�56=�AC64:@�56�F?2�4:6CE2�42?E:525�56

>6C42?4U2��5:G:D:X?�A2CE:E:G2��@�A2C2�D236C�4FQ?E2�>6C42?4U2�D6�AF656�4@>AC2C�4@?�F?�4:6CE@

5:?6C@�4@?@4:6?5@�6=�AC64:@�56�F?2�F?:525��5:G:D:X?�4F@E:E:G2�	

�?�6=��2AUEF=@�/!�D6�AC6D6?E2?����6;6>A=@D	�(@C�=2�?2EFC2=6K2�56�=@D�4@?E6?:5@D�BF6�D6�EC2E2?

�ACF632D�56�=2D�5:DE:?E2D�@A6C24:@?6D�2C:E>TE:42D���42D:�E@5@D�2A2C646? 56D4@?E6IEF2=:K25@D�

6D�564:C��D6�A=2?E62?�=2D�@A6C24:@?6D�2�C62=:K2C�D:?�F?2�>@E:G24:X?�4@?4C6E2	 *X=@�F?@�56�6==@D

�G6C��:8FC2����A=2?E62�=2�D:EF24:X?�6?�F?�4@?E6IE@�C62=�6>A=62?5@�F?:5256D�2C28@?6D2D�56

>65:52�56�QC:5@D	

�.,85& �� �;6>A=@�/�56=��2AUEF=@�/!	
�8*27*� �:6=� ���
��A	����	



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

�� ���������!�� �% ���"���?����������� 

$@D� 42AUEF=@D� /!! ��*� 6*)9(.6� 132*)&7� J� /-!! ��*� 6*)9(.6� 132*)&7�� 4*737�� 1*).)&7�� =

1*2796&7� 436� 6*,0&� )*� 86*7� 6DEQ?� 565:425@D� 2=� >:D>@� AC@3=6>2�� A6C@� FE:=:K2?5@� ET4?:42D

5:76C6?E6D	

�?� 6=� �2AUEF=@� /!!� 2A2C646?� F?� E@E2=� 56� �� 6;6>A=@D� 6?� =@D� BF6� F?2� 42?E:525� 56� 5:?6C@

6IAC6D252�6?�F?2�4:6CE2�F?:525�>@?6E2C:2�D6�6IAC6D2�6?�ETC>:?@D�56�@EC2�5:G:D2�5:76C6?E6	��?

6DE6�42AUEF=@�D6�C6DF6=G6?�6DE@D�AC@3=6>2D�>65:2?E6 F?2�D6C:6�56�C68=2D�6DA64U7:42D�A2C2�4252

E:A@�56�4@?G6CD:X?	�$2�>:E25�56�6DE@D���6;6>A=@D�:>A=:42?�F?:5256D�>@?6E2C:2D�2C28@?6D2D

56�=2�TA@42	�$2��:8FC2�� >F6DEC2�F?@�56�5:49@D�6;6>A=@D	

�.,85& �� �;6>A=@�-!!!�56=��2AUEF=@�/!!	
�8*27*� �:6=� ���
��A	�
�
	

�@>@�G6>@D�� 6=� 2FE@C AC@A@C4:@?2�Y?:42>6?E6�F?2� C68=2�>6>@CUDE:42�A2C2� =2� 4@?G6CD:X?

�D242C� =2�BF:?E2�A2CE6�J� C6DE2C�	��DE2� C68=2�D6�32D2�6?� =2� :?7@C>24:X?�AC@A@C4:@?252�A@C�6=

2FE@C�6?�6=��2AUEF=@�!!��5X?56�D6�:?5:42�BF6����F?:5256D�56�>@?652�"2BF6D2�G2=6?�=@�>:D>@

���5@3=X? 56�@C@��BF6����F?:5256D�56�>@?652�56�-2=6?4:2	

�=��2AUEF=@�/-!!�6D�6=�>QD�6IE6?D@�56�E@52�=2�@3C2��A@?:6?5@�56�>2?:7:6DE@�DF�:>A@CE2?4:2	

�?� T=� 2A2C646?� 
�� 6;6>A=@D� 6?� =@D� BF6� D6� FE:=:K2� =2� )68=2� 56� +C6D� �D:>A=6� 5:C64E2�� A2C2

C6D@=G6C�AC@3=6>2D�56�4@?G6CD:X?�56�5:G:D2D	��56>QD��=2�>:E25�56�5:49@D�6;6>A=@D�D6�52?�6?

F?�4@?E6IE@�56�5:G:D2D�2C28@?6D2D	�(@C�6;6>A=@��=2��:8FC2�� >F6DEC2�6=��;6>A=@�/-!	

�.,85& 
� �;6>A=@�/-!�56=��2AUEF=@�/-!!	
�8*27*� �:6=� ���
��A	�
��	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

��

�=��2AUEF=@�/-!� ��*� 0&� 6*,0&� )*� 86*7 7.140*� ).6*(8&� 6DEQ� 565:425@� 2� =2� C6D@=F4:X?� 56� �

AC@3=6>2D� >65:2?E6� 6=� FD@� 56� =2� )68=2� 56� +C6D	� +@5@D� 6==@D� :?G@=F4C2?� D:EF24:@?6D� 56

4@>AC2�G6?E2�56�>6C42?4U2D	�,?@�56�6==@D��BF6�>@DEC2>@D�6?�=2��:8FC2����:?G@=F4C2�F?:5256D

2C28@?6D2D	

�.,85& �� �;6>A=@�-�56=��2AUEF=@�/-!	
�8*27*� �:6=� ���
��A	�
��	

*6�@3D6CG2�BF6��A2C2�A@56C�2A=:42C�6=�2=8@C:E>@�56�=2�)68=2�56�+C6D��2=�2FE@C�4@?G:6CE6�=2D

42?E:5256D� 6IAC6D252D� >65:2?E6� ?Y>6C@D� 4@>A=6;@D 6?� 42?E:5256D� D:>A=6D� FE:=:K2?5@� =2

F?:525�>QD�A6BF6W2��6?�6DE6�42D@��=2D�=:3C2D�J�DF6=5@D�D6�4@?G:6CE6?�6?�5:?6C@D�	

�� ���"�� ������������ ����<�!��� �

,?2� G6K� C62=:K25@� F?� 2?Q=:D:D� 56� =@D� 4@?E6?:5@D� >6EC@=X8:4@D� BF6� D6� 4@?E:6?6?� 6?� =2

�6.8-1*8.(&� *74*(90&8.:&�� =� 46&(8.(& 56 "@D6A9� �:6=�� A@56>@D� A=2?E62C?@D� BFT� A@D:3=6

FE:=:525�AF656�E6?6C�6=�5:D6W@�56�24E:G:5256D�32D252D�6?�6DE2�@3C2	

�?�AC:>6C =F82C� @3D6CG2>@D�BF6��A6D6�2�EC2E2CD6�56�4@?E6?:5@D�>2E6>QE:4@D��6=�EC232;@�4@?

6DE6�E6IE@�A@5CU2�4@?EC:3F:C�2�56D2CC@==2C�@EC2D�4@>A6E6?4:2D	�(@C�6;6>A=@�

� �=�E6IE@�6DEQ�6D4C:E@�6?�F?�42DE6==2?@�BF6�?@�D:8F6�=2D�?@C>2D�@CE@8CQ7:42D�24EF2=6D	

�DE6�9649@��BF6�A@?6�56�>2?:7:6DE@�=2�6G@=F4:X?�56=�=6?8F2;6�6D4C:E@��E:6?6�F?�?@E23=6

:?E6CTD� 5:5Q4E:4@� A2C2� =2D� 4=2D6D� 56� $6?8F2� J� $:E6C2EFC2� �DA2W@=2� J� AF656

2AC@G6492CD6�6?�F?2�6?D6W2?K2�56�42CQ4E6C�:?E6C5:D4:A=:?2C	

� $2�@C82?:K24:X?�E6CC:E@C:2=�56��C28X? BF6�D6� C64@86�6?�6=� =:3C@�56��:6=� A@5CU2�D6C

FE:=:K252�A@C�=@D�56A2CE2>6?E@D�5:5Q4E:4@D�56��6@8C27U2�6  :DE@C:2	



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

�?�4F2?E@�2�=@D�4@?E6?:5@D C6=24:@?25@D�5:C64E2>6?E6�4@?�=2D�>2E6>QE:42D��A@56>@D�9246C

5:G6CD2D�2AC64:24:@?6D�

� $@D 4@?E6?:5@D�4@?46C?:6?E6D�2�=2�>6EC@=@8U2�9:DEXC:42�2C28@?6D2�E2>3:T?�D6�AF656?

FE:=:K2C�A2C2 BF6�=@D�6DEF5:2?E6D�4@?@K42?� 2AC64:6?�J�G2=@C6?�6=�A2EC:>@?:@�4F=EFC2=

2C28@?TD�J�2?2=:46?�=@D�6=6>6?E@D�J C2D8@D�3QD:4@D�56=�>:D>@	

� $@D� 5:G6CD@D� G2=@C6D� 2D:8?25@D� 2� =2D�>:D>2D� F?:5256D� 56�>65:52� 6?� =2D� 5:DE:?E2D

C68:@?6D�2�=@�=2C8@�56�=2�9:DE@C:2��AF656?�D6CG:C�A2C2�BF6�=@D�6DEF5:2?E6D�56D4F3C2?�=2

?646D:525� 56� F?� D:DE6>2� F?:G6CD2=� �*:DE6>2�%TEC:4@� �64:>2=�� J D62? 42A246D� 56

G2=@C2C=@	

� $@D�AC@3=6>2D�BF6�2A2C646?�6?�6=�E6IE@�A6C>:E6?�:?EC@5F4:C�D:EF24:@?6D�>FJ�G2C:252D

BF6�5@E2?�56�5:DE:?E@D�D:8?:7:425@D�2�=2D�@A6C24:@?6D�2C:E>TE:42D	

� $2D�@A6C24:@?6D�4@?�?Y>6C@D�4@>A=6;@D� ?@�D@?�24EF2=>6?E6�@3;6E@�56�6?D6W2?K2	

*:?�6>32C8@��DF�FD@�AF656�DFA@?6C�F?�:?E6C6D2?E6�C64FCD@�5:5Q4E:4@�A2C2�724:=:E2C�F?2

>6;@C� 4@>AC6?D:X?� 56=� D:DE6>2� 56� ?F>6C24:X?� 564:>2=� J� A2C2� 4@>AC6?56C� 6=

7F?4:@?2>:6?E@�56�D:DE6>2D�56�?F>6C24:X?�6?�32D6�?@�564:>2=�4@?�=@D�BF6�DU�BF6�D6

EC232;2�6?�6=�2F=2�4@>@��A@C�6;6>A=@��6=�>2?6;@�56 2>A=:EF56D�56�Q?8F=@D�6IAC6D252D

6?�6=�D:DE6>2 D6I286D:>2=	

� $@D�AC@3=6>2D�56��:6=�BF6�FE:=:K2?�=2�C68=2�56�EC6D�AF656? 2JF52C� 2� =@D� 6DEF5:2?E6D

6? =2�:56?E:7:424:X?�J�FE:=:K24:X? 56 =2D�>28?:EF56D 5:C64E2>6?E6�AC@A@C4:@?2=6D�6?

D:EF24:@?6D�56�=2�G:52�4@E:5:2?2��J�6? =2 FE:=:K24:X?�56�=2�AC@A@C4:@?2=:525�56�7@C>2

4@>A6E6?E6�6?�F?�4@?E6IE@�56 C6D@=F4:X?�56 AC@3=6>2D	

������������!� 

�DE6� EC232;@� D6� 92� C62=:K25@� 2=� 2>A2C@� 56=� AC@J64E@� 56� :?G6DE:824:X?� 56=� (=2?� !���:� 56=

%:?:DE6C:@� 56� �4@?@>U2� J� �@>A6E:E:G:525� ��,
����������(	 +2>3:T?� 92� D:5@

A2C4:2=>6?E6�7:?2?4:25@�A@C�6=��@3:6C?@�56��C28X?�J�6=��@?5@�*@4:2=��FC@A6@���CFA@ *����

!?G6DE:824:X?�6?��5F424:X?�%2E6>QE:42�	



)6G:DE2�$2E:?@2>6C:42?2�56��E?@>2E6>QE:42������������������������������-@=	�����&@	����D6AE:6>3C6 �5:4:6>3C6�56�
���

�


���������� 

�K?2C��"	�-	�������	 �&�92.+.(&(.I2�)*�037�4*737�=�1*).)&7�*2��74&F&�)96&28*�*0�7.,03�$�$	
�+6D:D�5@4E@C2=�	 ,?:G6CD:525�56�-2=6?4:2���DA2W2	

�2C5:?��$	�������	 �0�&2A0.7.7�)*�(328*2.)3	�%25C:5���<2=	

�:6=�� "	� ����
�	 �6.8-1*8.(&� *74*(90&8.:&�� =� 46&(8.(& 4&6&� 03� 1*6(&28.0�� (32� *0� :&036�� =

(366*7432)*2(.&� )*� 0&7� �32*)&7�� �*737�� =� �*).)&7� )*� *7837� �*=237	 -2=6?4:2�
"@D6A9��DE6G2?��@=K	

�:D9@A���	� "	� ������	 �&8-*1&8.(7� *2(90896&8.32�� �� (90896&0� 4*674*(8.:*� 32�1&8-*1&8.(7

*)9(&8.32	 �@C5C649E��#=FH6C	

�\�>3C@D:@��,	�������	 �8231&8*1A8.(&	 *R@�(2F=@���5:E@C2�ME:42	

�\�>3C@D:@��,	� ������	 �E9?@>2E96>2E:4D���?� 6IA=2?2E:@?	� �?��2=:?86C��)	� ��5	�� #.8&
1&8-*1&8.(&���.7836.(&0� 6*7*&6(-� &2)� .28*,6&8.32�;.8-� 8*&(-.2,�� �AA	� 
�� Z 
���	
.2D9:?8E@?������+96 %2E96>2E:42=��DD@4:2E:@?�@7��>6C:42	

�==:@EE��"	  	��
����	 ,?2 �FC@A2�56�>@?2CBFU2D�4@>AF6DE2D	 �74&F&���9634&�=�*0�192)3�)*
9086&1&6��	����	
���	�%25C:5��+2FCFD	

�X>6K���	��
����	��=�2?Q=:D:D�56�>2?F2=6D�J�=2�:56?E:7:424:X?�56�AC@3=6>2D�56�:?G6DE:824:X?
6?��:5Q4E:42�56�=2D�%2E6>QE:42D	 ���� ��
��������	

 6CGQD��$	��
����	 �.'0.38*(&�/*79D8.(&�*74&F30&��	����	����	�%25C:5��$:3C:D	

"29?<6�� 	 &	���C42G:���	���2C3:?���	���6<<6?��'	���FC:?896EE:���	���=�!5C:DD:���	��*:=G2��2
*:=G2���	%	����.66<D���9	 �
����	 +96�FD6�@7�@C:8:?2=�D@FC46D :?�E96�>2E96>2E:4D
4=2DDC@@>	��?��2FG6=� "	 ��-2?�%22?6?� "	 ��5D	� �.7836=�.2�1&8-*1&8.(7�*)9(&8.32�
8-*������789)= �AA	�
�� � �
��	��@C5C649E��#=FH6C	

"2?<G:DE�� ,	+	� �
����	� �� 42E68@C:K2E:@?� @7� E96� �H9JD�� 2?5� �9@HD�� @7� FD:?8� 9:DE@CJ� :?
>2E96>2E:4D�65F42E:@?	 �)9(&8.32&0�789).*7�.2��&8-*1&8.(7� �	���� 
���
��	

%2K���	� ��):4@��$	��
����	 (C:?4:A:@D�5:5Q4E:4@D�6?�E6IE@D�6DA2W@=6D�56�>2E6>QE:42D�6?�=@D
D:8=@D� /-!!!� J� /!/	 �*:.78&� �&8.23&1*6.(&2&� )*� �2:*78.,&(.I2� *2� �&8*1A8.(&

�)9(&8.:&� 	
���� �����	

%62G:==2��-	����'==6C�%2C4T?���	%	� �
����	 �DA64E@D�9:DEXC:4@D�56�+6CF6=�2�A2CE:C�56�F?
AC@3=6>2� 2C:E>TE:4@� 56=� D:8=@� /-!!!	� ,?2� AC@AF6DE2� >F=E:5:D4:A=:?2C	  89).91�

�*:.78&�)*��91&2.)&)*7� 
����������	

'36D@�� "	� %	� ���
��	 (2A6=6E2D� 3:3=:@8CQ7:42D	 �*:.78&� �&8*1A8.(&� �.74&23��1*6.(&2&�
E@>@�!!!	

(2=2F�� �	� ������	 �&29&0� )*0� 0.'6*3 -.74&23&1*6.(&23�� �.'0.3,6&+D&� ,*2*6&0� *74&F30&� *

-.74&23&1*6.(&2&�)*7)*�0&�.2:*2(.I2�)*�0&�.146*28&�-&78&�29*78637�8.*1437�(32�*0

:&036� (31*6(.&0� )*� 037� .146*737� )*7(6.837 �-@=F>6?� !!�	� �2C46=@?2�� $:3C6CU2
�?E:4F2C:2�56��?E@?:@�(2=2F	



%62G:==2 *68FU��-	���'==6C�%2C4T?���	 %	��
����	��C:E>TE:42�A2C2�4@>6C4:2?E6D�J�>6C4256C6D�6?�6=��C28X?
56=�D:8=@�/-!!!��>6EC@=@8U2�6?�=2 �6.8-1*8.(&�*74*(90&8.:&�=�46&(8.(& ����
��56=�;6DF:E2�"@D6A9��:6=	 �*:.78&
�&8.23&1*6.(&2&�)*��8231&8*1A8.(&�������� �����	

��

(@J�J��@>6D��%	�������	 !6&8&)3�,*2*6&0�)*�(&1'.37��9737�=�*78.037�73'6*�*0�4&,3�)*�0&7
0*86&7��132*)&7��4*737�=�1*).)&7�)*�83)&7�0&7�2&(.32*7�(31*6(.&28*7��=�*2�4&68.(90&6

)*��74&F&��(32�79�1J89&�(366*7432)*2(.& �D68F?52�:>AC6D:X?�	��2C46=@?2���C2?4:D4@
�2CC:82	

*Q?496K� �	����
��	 �&7��&8*1A8.(&7�*2�0&�'.'0.38*(&�)*0��7(36.&0� %25C:5��%6>@C:2D�56�=2
)62=��4256>:2�56��:6?4:2D��I24E2D���UD:42D�J�&2EFC2=6D	

*2?49UD��)	 � �63C6C��%	-	 �
����	 �&�(32+.,96&(.I2�)*0�)31.2.3�+*9)&0�)*�0&��6)*2�)*� &2
�9&2�)*0��374.8&0�*2�0&7��&0D&7�)*��0.&,&���&28&:.*/&�=��&78*0038*�� .,037�$��� $�$	
-:==2CC@J2�56�=@D�(:?2C6D���JF?E2>:6?E@�56�-:==2CC@J2�56�=@D�(:?2C6D	

*4@EE� "	� ������	 ��1&88*6�3+� 6*(36)��)3(91*28&6=� 7396(*7� .2� 73(.&0� 6*7*&6(-	 �2>3C:586�
(@=:EJ�(C6DD	

,3:6E@���	��
����	 �0�0&6,3�(&1.23�-&(.&�0&7�(31&6(&7�*2��6&,I2 ��463<.1&(.I2�).)A(8.(&�	
12C28@K2���:AFE24:X?��6?6C2=�56��C28X?	

-2?��@C>@=6?��"	� ������	�+6IEF2=�2?2=JD:D	 �?��	��9C:DE:2?D6?���	��	� @HD@?�J�%	�'EE6
��5D	�� �*674*(8.:*7� 32� �&8-*1&8.(7� �)9(&8.32 �AA	� ��������	� �@C5C649E� +96
&6E96C=2?5D��)6:56=	

View publication statsView publication stats

https://www.researchgate.net/publication/334587455

