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!2-)3)10702-8)39�07:53530+�:-2;-1-<065.40=�,-4)7)(515>�10.()�0�?15:53(3-<-�.-.()8)�3)@75:A
39=�-2<)3-8�2).(530>	E=DC?D+,,*	F2.D+B=@*�B	��,2-072).()CD0=�8�/.1-80+=�(2)3.,-2(3-A,2-:9E1533-A
<-�7)<2+73530+�<	�&-8-.0F02.4)	��.()3-8153-��6(-�.-@52G)305�(+G519=�:5()11-8�H�G5157)��30451+�
8)3)@0+� 0� (0()3)� H� 8� 3)75:39=� -2<)3)=� 2).(530>� 07� /1063->� ,-.)@40� 8-72-.1-� 8� ���HI��� 2)7)� ,-
.2)83530C� .� 4-3(2-15:	� �� -(85(� 3)� (5=3-<533-5� 8-7@5>.(805� /� 2).(530>	 E%	 F2.D+B=@*� /:53*E010.*
2)7:529�)..0:01+J0-339=�-2<)3-8�10.()��8-72-.1-�73)65305�,-4)7)(51+�;1/4(/02/CD5>�).0::5(A
200�4-3563->�@-10�10.()�,-�.2)83530C�.�;-3-89:0�2).(530+:0	�!-�,-4)7)(51C�;1/4(/02/CD5>�).0:A
:5(200�4-3563->�@-10�10.()	E%	F2.D+B=@*�4)65.(8-�-42/G)CD5>�.25@9�/2F)30702-8)33->�(5220(-200
.--(85(.(8/5(�89.-4-:/�/2-83C�7)<2+73530+��;-3-8->�H�3074-:/	

"�#�����������$�E=DC?D+,,*	F2.D+B=@*	B	��(2)3.,-2(3-A,2-:9E1533-5�7)<2+735305��?15:53(39>�.-A
.()8��:-2;-1-<065.405�,-4)7)(510��;1/4(/02/CD)+�).0::5(20+	

&-8-.0F02.4�H�-@03�07�42/,35>E0=�<-2-A
@-8A:0110-3304-8�#-..00�.-�.1-G3->�?4-1-A
<065.4->� -F.()3-84->�� <@5� -@30:�07�;)4(-A
2-8�� 35F1)<-,20+(3-�810+CD0=�3)� ?4-1-<0A
65.4/C�.0(/)J0C��+81+5(.+�7)<2+735305�8-7A
@/E3->�.25@9�0�,-689�(+G519:0�:5()11)A

:0�0�,-11C()3():0�K'1*03���9.-����L�!08A
403�� %03@+58)�� ��L� �-./@)2.(85339>� @-A
41)@M�����N	�'785.(3-��6(-�0=�07F9(-4�8�.25A
@5�,208-@0(�4�3)4-,1530C�8�2).(530+=�0��4)4
.15@.(805��4�,-825G@530C�,-.15@30=��89,)A
@530C� 6/8.(80(51*39=� 80@-8� 0� 3)2/E530C

O �/<-8.4)+��	��	��"2):-8)� 	�!	��%)3403)��	��	�����
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2).(0(51*39=� .--FD5.(8� K�.(->608-.(*M�
�II�N	� !2-F15:)� ./D5.(8-8)30+� 2).(530>� 8
/.1-80+=�(5=3-<533-<-�7)<2+73530+�)4(/)1*3)
@1+� 42/,39=� ,2-:9E15339=� <-2-@-8	� !20
?(-:�<-2-@.4)+�2).(0(51*3-.(*�:-G5(�0.,-1*A
7-8)(*.+�8�4)65.(85�03@04)(-2)�7)<2+73530+
.25@9	�!-.(/,)CD05� 8� 2).(0(51*39>� -2<)A
307:�825@395�4-:,-353(9�89F2-.-8�,2-:9EA
15339=� ,25@,20+(0>� 0� )8(-(2)3.,-2()� 89A
798)C(�E02-40>�.,54(2�07:53530>��4-(-295
:-G3-�=)2)4(5207-8)(*�4)4�.(25..A03@/J0A
2/5:95	��1+�0..15@-8)30+�2).(530>�8�/.1-A
80+=� (5=3-<533-<-� 8-7@5>.(80+� ,20:53+C(
2)7106395� ,-@=-@9�� 8� (-:� 60.15�� 07/65305
07:53530+�:-2;-1-<065.40=�,-4)7)(515>��8
4)65.(85�03@04)(-2-8�.(25..-8-<-�.-.(-+30+
0.,-1*7/C(� ,-4)7)(510� ;1/4(/02/CD5>
).0::5(200�PGHQ	��F3)2/G5305�0�-J534)�?(0=
07:53530>�@)5(�@-.(-8523/C�4)2(03/�/.1-A
80>�:5.()� ,2-072).()30+� 2).(530>� 0� -(2)A
G)5(�.-.(-+305�<-2-@.4->�.25@9	

"-2-E-�0785.(3-��6(-�+815305�;1/4(/0A
2/CD5>�).0::5(200�.8+7)3-�.�3)2/E5305:
.()F01*3-.(0�2)780(0+�-2<)307:)�8�257/1*A
()(5�8-7@5>.(80+�835E30=�;)4(-2-8��8�,52A
8/C�-6525@*�H�)3(2-,-<533-<-�KR)=)2-8���I�
L
STUVWXVYXZW�����N	��(5,53*�892)G533-.(0�GH
7)80.0(� -(� .019� 8-7@5>.(80+�;)4(-2)�� 65:
.01*355� 5<-� 8-7@5>.(805�� (5:� F-1*E55� -(A
41-35305�-(�3-2:9�0:55(�,-4)7)(51*�GH��6(-
,-78-1+5(�3)�:)42-.4-,065.4-:�/2-835�0.,-1*A
7-8)(*�5<-�8�4)65.(85�:529�@1+�-J5340�.()A
F01*3-.(0�2)780(0+�-2<)307:)	

�)G39:�?15:53(-:�-75153530+�8�@54-2)A
(083-:�/F2)3.(85�<-2-@)�89@51+C(.+�4/.()2A
3040��89,-13+CD05�,20�?(-:�7)D0(3/C�2-1*
-(�825@3-<-�8-7@5>.(80+�89=1-,39=�<)7-8	
E=DC?D+,,*	F2.D+B=@*	B	�P1),6)(4)�4/.()230A

4-8)+�010�4/201*.40>�6)>�4/.()2304-89>Q�07
.5:	� [\]^_X^X� H� -@03� 07� 42).08-J85(/D0=
4/.()2304-8�� ,208154)CD0>� 830:)305� .8-A
5>�@54-2)(083-.(*C��4-(-2)+�E02-4-�0.,-1*A
7/5(.+� 8� 75153-:� .(2-0(51*.(85� 8-� :3-<0=
2-..0>.40=�<-2-@)=��8�(-:�60.15��8�&-8-.0A
F02.45�K!08403��%03@+58)����L��-2-,)603A
.40>�� �.(-8.4)+�� ��N	

`51*�2)F-(9�H�.2)830(51*39>�)3)107�:-2A
;-1-<065.40=�,-4)7)(515>�10.()�0�?15:53(A
3-<-� .-.()8)�E=DC?D+,,*	 F2.D+B=@*	 8� /.1-80+=
,2-:9E1533-A(2)3.,-2(3-<-� 8-7@5>.(80+� 0
-J5345�.-.(-+30+�<-2-@.4->�.25@9�8�<	�&-8-A
.0F02.45	

%��&' �(� �%&��)*

�1+�0..15@-8)30+�F2)10�2).(530+�E%	F2.D+(
B=@*	07��-85(.4-<-��a51573-@-2-G3-<-���4A
(+F2*.4-<-�0��5303.4-<-�<-2-@.40=�2)>-3-8
<	�&-8-.0F02.4)��2)7106)CD0=.+�,-�/2-83C
(2)3.,-2(3-A,2-:9E1533-<-� 7)<2+73530+	
�-<1).3-�?4-1-<-A;0(-:510-2)(083-:/�2)>-A
302-8)30C�4�(25(*5:/�;0(-:510-2)(083-:/
2)>-3/� -(35.53� �5303.40>�� =)2)4(5207/CA
D0>.+�420(065.4->�?4-1-<065.4->�.0(/)J0A
5>L��4(+F2*.40>� 0�a51573-@-2-G39>�H� 4-
8(-2-:/��010�35F1)<-,20+(3-:/L��-85(.40> H
4�,528-:/��010�.�-(3-.0(51*3-�F1)<-,20+(A
3->�.0(/)J05>�K!08403��%03@+58)����N	

�F2)7J9�2).(530>�E%	F2.D+B=@*�.-F2)39�8
.48525�b�5.3)c�8-715��!&de����#�&��2).A
,-1-G533-:�8���:�-(�,2-57G5>�6).(0�/1	 �0A
2-8)�0����:�-(�&-8-.0F02.4-<-� );;03)GA
3-<-� 7)8-@)� P�4(+F2*.40>� 2)>-3QL� 8� .48525
$5:-20)1��1)89�,-�/1	��()30.1)8.4-<-�8�� :
-(�,2-57G5>�6).(0�P�5303.40>�2)>-3Q��3)�<)A
7-35� ,-� /1	�f):E/203)� P8-47)1� &-8-.0A
F02.4A�1)839>Q�8���:�-(�@-2-G3-<-�,-1-(3)
Pa51573-@-2-G39>� 2A3Q�� 3)� 03(2-@/4J0-3A
3-:�/6).(45�`�e�����#�&��2).,-1-G533-:
.25@0�15.3-<-�:)..08)��,203+(-:�7)�4-3(2-1*
P�-85(.40>� 2A3���4)@5:<-2-@-4Q	� �� 4)G@-<-
2).(530+�2)83-:523-�,-�8.5>�42-35�-(F02)A
10�,-��H��<-@0639=�,-F5<-8�8�;)75�3)6)1)
,1-@-3-E530+�0�2)7@51+10�3)�-2<)39�H�10.A
(*+�0�.(5F10�P�	�	����<	Q	��Fg5:�89F-240�.-A
.()81+1���H���-.-F5>�07�4)G@->�07�65(925=
(-654�-(F-2)	��@3-825:533-�87+(9�-F2)7J9
,-68�.�4)G@-<-�/6).(4)�:5(-@-:�b4-3852()c	

&)85.4/� 8-7@/E3-A./=-<-� 2).(0(51*3-<-
.92*+� 0� ,-68� P�� <Q� 07:51*6)10� 8� )<)(-8->
.(/,45	�R)(5:�-F2)7J9�,25..-8)10�8�;-2:5
()F15(40�@0):5(2-:�h��.:��85.-:�H���:<�P.
,-852=3-.(3->�,1-(3-.(*C����<�.:�Q	��,25A
@515305�?15:53(-8�,2-8-@010�:5(-@-:�#i�
�'�3)�.()3J00�?15:53(3-<-�)3)107)��0F02A
.4-<-�J53(2)�.03=2-(2-33-<-�0�(52)<52J-8-A
<-� 071/6530+� '�i� ��� #�&� P3)4-,0(51*
�j!!A�Q� Kk^Zl]mXn� Xo� ^T	�� �II�N	� �.3-8395
=)2)4(520.(040�?4.,520:53()1*3->�.()3J00
0� :5(-@065.405� ).,54(9� 2)F-(9� -,0.)39� 8
2)F-()=�K�)2*03��#)4E/3�����L�j4.,520:53A
()1*3)+�.()3J0+M�����N	�'7:52530+�-F2)7A
J-8�,2-8-@010�,20�?352<00�8-7F/G@)CD5<-
071/6530+� ��� 4?��� 825:+� 4)G@-<-� 07:525A
30+� .-.()81+1-� -(� �� @-� �� .� @1+�2).(0A



���

(51*39=�3)85.-4�0� -(� ��@-��� .�@1+�-FA
2)7J-8�,-68	�!528063/C�:)(5:)(065.4/C�-FA
2)F-(4/�,-1/65339=�.,54(2-8�P0@53(0;04)A
J0+�?15:53(-8�0�-,25@515305�,1-D)@5>�,0A
4-8Q�,2-8-@010�,20�,-:-D0�,2-<2)::9�pq�B
@1+�;1/-25.J53(39=�.,54(2-8	��-3J53(2)J0+
?15:53(-8�-,25@5153)�.�,20:535305:�:5(-@)
b835E35<-�.()3@)2()c	��.3-839:�(25F-8)30A
5:� ,20� 0.,-1*7-8)300� 835E35<-� .()3@)2()
+81+5(.+�F107-.(*�=0:065.4-<-�.-.()8)�:)(A
20J�0..15@/5:-<-�0�.()3@)2(3-<-�-F2)7J)��)
()4G5�/2-835>�.-@52G)30+�?15:53(-8�8�30=	
�� 4)65.(85� -F2)7J-8� .2)83530+� 87+(9� 2-.A
.0>.405�.()3@)2(9�(2)8-A71)4-8->�.:5.0����
��#$��0�F)>4)1*.4-<-�01)�e'�A��4)4�3)0A
F-155� F107405� ,-� .-.()8/� 4� -,25@51+5:9:
-F2)7J):�K�23)/(-8���IIN	��510603)�-(3-.0A
(51*3-<-� .()3@)2(3-<-� -(41-3530+� P�Z��rQ H
8-.,2-078-@0:-.(*�257/1*()(-8�)3)107)��,-A
1/6533)+�,/(5:���,)2)1151*39=�07:52530>
-F2)7J)�.2)83530+��@1+�F-1*E03.(8)�?15:53A
(-8�8�2).(0(51*39=�0�,-685339=�,2-F)=�4-A
15F15(.+�8�,25@51)=��H���r��7)�0.41C6530A
5:�J024-30+�H���r�8�-F2)7J)=�2).(530>�0
��r�@1+�,-685339=�-F2)7J-8	�!25@51�-F3)A
2/G530+�.-.()81+1�-(��H
�<�<�8�7)80.0:-.(0
-(�?15:53()	

�1+�07:52530+�:-2;-:5(2065.40=�,)2)A
:5(2-8� .� 4)G@-<-� <-@063-<-� ,-F5<)� F2)10
30G30>�10.(�0�3)�.85G5.-F2)33-:�:)(520)A
15�,2-8-@010�:5(2065.405�07:52530+�:5(-A
@-:� 4-:,*C(523-<-� )3)107)� 07-F2)G530>	
�1+�07:52530+�:5(2065.40=�,)2):5(2-8�10A
.()�,2-8-@010�.g5:4/�J0;2-8->�4):52->�8
25G0:5�b:)42-c	��F2)F-(4/�.30:4-8�,2-8-@0A
10�.�,-:-D*C�,2-<2)::3-<-�,2-@/4()�s^t�Vu\
.�03(52,25()J05>�257/1*()(-8�8��v_XT�Kd2/A
F03)�� �wN	

�1+� 8960.1530+�;1/4(/02/CD5>� ).0:A
:5(200�4-3563->�@-10�10.()�E%	F2.D+B=@*	07A
:52+10� :-2;-1-<065.405� ,2073)40�� ()405
4)4�E0203)�158->�0�,2)8->�,-1-803-4�10.()
P-(�<2)30J9�J53(2)1*3->�G0140�@-�42)+�10A
.()QL� @103)�G0140� 8(-2-<-� ,-2+@4)�� 8(-2->
-(�-.3-8)30+�10.()L�2)..(-+305�:5G@/�-.3-A
8)30+:0�,528->�0�8(-2->�G01-4�8(-2-<-�,-A
2+@4)L� 2)..(-+305�:5G@/�4-3J):0� ?(0=�G5
G01-4	

#).65(�03(5<2)1*3-<-�,-4)7)(51+�;1/4(/0A
2/CD5>�).0::5(200�PGHQ�4-:,154.)�:-2;-A
1-<065.40=� ,2073)4-8� 10.(-8->� ,1).(0340
,2-8-@010�.�0.,-1*7-8)305:�)1<-20(:)�3-2A
:02-8)33->�2)73-.(0�KR)=)2-8�0�@2	���N�

= =

−
= ⋅

⋅ +∑ ∑
� �

x x�
�

� �

� �
�I �I

�I

�I �I� I

J K
GH

� � J K

<@5�J+��0�K+��H�73)65305��(<-�,2073)4)�/� +A<-
10.()�.--(85(.(8533-�.158)�0�.,2)8)�-(�,1-.A
4-.(0�.0::5(200L�)�H�4-1065.(8-�)3)1070A
2/5:9=�,2073)4-8L�?�H�-Fg5:�89F-240�10.A
(*58	

�1+� =)2)4(520.(040� /2-83+� 7)<2+73530+
-42/G)CD5>�.25@9�8�(-64)=�-(F-2)�-F2)7J-8
,2-8-@010�/65(�)8(-(2)3.,-2()��,2-=-@+D5A
<-�,-�)8(-:)<0.(2)10��,-�-@3-:/�6)./�35,25A
2983-�(20�2)7)�8�@53*�.�
	�@-��	L�.���	
@-���	L�.���	�@-��I	�6).-8�8�(565305�35A
@510	��5<4-895�0�<2/7-895�)8(-:-F010�/60A
(98)10�-(@51*3-	�!-.15@/CD0>�2).65(�,2-F5A
<-8-<-�89F2-.)�0�2).65(�4-3J53(2)J00�7)<2+7A
30(515>�,2-8-@010�8�.--(85(.(800�.�:5(-@0A
4->� -,25@51530+� 89F2-.-8� )8(-(2)3.,-2()
K$5(-@04)M���IIIN	���(2)3.,-2(3-:�,-(-45�3)
0..15@/5:9=�/6).(4)=�,25-F1)@)10�15<4-895
)8(-:-F010��3)�@-1C�4-(-29=�,20=-@01-.*���H
Iw�r�8.5<-�,-(-4)�P()F1	��Q	��15@/5(�-(:5(0(*�

dy)yFy1y0yJy)yy�

�+,�����	��������	-�	
����
	������	���.���	/�

�30�35@510
#)>-3

a51573-@-2-G39>�P/1	�f):E/203)Q �5303.40>�P/1	��()30.1)8.4-<-Q �4(+F2*.40>�P/1	��02-8)Q

!-35@51*304 �� ��� ���

�(-2304 ��I� ��� ���

�25@) ��I� ���I ����

%5(852< ���� ���� ����

!+(30J) ���
 �
� ����

�/FF-() Iw� �
� ����

�-.425.53*5 Iw� �
�� ����



���

6(-� 89F2)3395� /6).(40� /10J� 6257896)>3-
,525<2/G539�8�(565305�8.5<-�@3+��-�65:�.80A
@5(51*.(8/5(�.25@3++�.4-2-.(*�)8(-(2)3.,-2A
()�P()F1	��Q	

!-1/653395� @)3395� -F2)F-()39�:5(-@)A
:0�8)20)J0-33->�.()(0.(040�.�0.,-1*7-8)30A
5:�,)45(-8�,2041)@39=�.()(0.(065.40=�,2-A
<2)::��v_XT�0��o^oU]oU_^	��1+�89+81530+�73)A
60:-.(0� 257/1*()(-8� 0.,-1*7-8)10� 35,)2)A
:5(2065.40>� 420(520>�$)33)� H��0(30� PLQ
,20�/2-835�73)60:-.(0���≤���	

'&01(2���*� � 3��4516)&� &

�3)107�89F2-.-8�)8(-(2)3.,-2()�,-4)7)1�
6(-�/6).(40�:)<0.(2)15>�/1	��()30.1)8.4-<-
P�5303.40>�2A3Q�0�/1	��02-8)�P�4(+F2*.40>
2A3Q�8�(-64)=�-(F-2)�-F2)7J-8�-(3-.+(.+�4�4)A
(5<-200� 73)60(51*3->� .(5,530� 7)<2+73530+
)(:-.;523-<-�8-7@/=)��/1	�f):E/203)�H�4
/:52533->���-85(.40>�2A3�H�4�15<4->�K$5(-A
@04)			���IIIN	��9F2-.9�-4.0@)�/<152-@)�8�5@0A
30J/� 825:530� .-.()8010� 3)� /1	� �()30.1)8A
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dy)yFy1y0yJy)yy��

5
�7�������
��	-�	
����
	������	���.���/�

�30�35@510
#)>-3

a51573-@-2-G39>�P/1	�f):E/203)Q �5303.40>�P/1	��()30.1)8.4-<-Q �4(+F2*.40>�P/1	��02-8)Q

!-35@51*304 ��� ��� �
��

�(-2304 �I�� �
�I ����

�25@) ���w �w�
 ����

%5(852< ���� ���� �I��

!+(30J) ���
 ���� ����

�/FF-() ��� ���� ���

�-.425.53*5 ��� ��� ����



���

�15@/5(� -(:5(0(*�� 6(-� .-@52G)305� {Y�
�\�� �U�� ���� zV� 8� ,-68)=� 8.5=� 0..15@/5:9=
/6).(4-8�,2589E)5(�!����6(-�.8+7)3-�.�,-A
10:5()11065.40:� 7)<2+735305:� ,-68533-<-
,-42-8)�<	�&-8-.0F02.4)��+81+CD0:.+�.15@A
.(805:�:3-<--(2).158->�.(2/4(/29�:5.(3->
03@/.(200�0�2)73--F2)705:�,2-078-@.(853A
39=�3),2)81530>�K'1*03���9.-����N	

�1+� -J5340�/2-83+� (5=3-<533-<-� 7)<2+7A
3530+� ,-689�� 87+(->� .� <)7-3)� 8�:5.(5� ,2-A
072).()30+�E%	 F2.D+B=@*�� 2)..60()3� ./::)2A
39>�,-4)7)(51*�7)<2+73530+�MB	,-�;-2:/15
�	  	��)5()�

MB���ΣNB�H�P?�H��Q�

<@5�N��H�4-?;;0J053(�4-3J53(2)J00�+A<-�=0A
:065.4-<-�?15:53()��8960.15339>�4)4�-(3-A
E5305�4-3J53(2)J00�@)33-<-�?15:53()�8�7)A
<2+73533->� ,-685� 4� 5<-�;-3-8->� 4-3J53(2)A
J00L�?�H�60.1-�-.3-839=�:5()11-8�K�)5(���IIN	

�.()3-8153-��6(-�8��5303.4-:�2A35�73)A
65305�MB�2)83+5(.+�����8�a51573-@-2-G3-: H
����6(-�.--(85(.(8/5(�3074-:/�7)<2+73530C
,-68�� )� 8� �4(+F2*.4-:� -3-� :)4.0:)1*3-

PMB����IQ�0�-J5308)5(.+�4)4�.25@355�7)<2+7A
35305�K$5(-@065.405�/4)7)30+M���I�
N	�!-A
89E533-5�3)4-,15305�(+G519=�:5()11-8�0
:9E*+4)�8�,-685�07�(-640�-(F-2)�8�.48525
b�5.3)c�� .4-255� 8.5<-�� -Fg+.3+5(.+� 89F2-A
.):0�8�)(:-.;52/�7)<2+73+CD0=�85D5.(8�.
&-8-.0F02.4-<-�);;03)G3-<-�7)8-@)��8�.-A
.()8�,910�4-(-29=�:-</(�8=-@0(*�354-(-295
:5()119�0�0=�15(/605�.-5@03530+��{Y���W�
���� �X�� zV�� �U�� p]� K'd�M�� ��wN	

d)40:� -F2)7-:�� /2-853*� 7)<2+73533-.(0
,-68�/F98)5(�8�2+@/���4(+F2*.40>���a5157A
3-@-2-G39>����5303.40>����-85(.40>�2A39	

��3)@75:3->�6).(0�E%	F2.D+B=@*	07�2)739=
(-654�-(F-2)�-F3)2/G53-��I�?15:53(-8�P()F1	 �Q	
!20�?(-:��X�-(:5653�(-1*4-�8�10.(*+=�0�.(5FA
1+=�2).(530>�07��4(+F2*.4-<-�2A3)��6(-��,-A
80@0:-:/�� .8+7)3-� .� 2).,-1-G5305:� (-640
-(F-2)�8�35,-.25@.(8533->�F107-.(0�-(�);A
;03)G3-<-� ,2-078-@.(8)	

�/::)23-5� 3)4-,15305� :)42-?15:53(-8
PS����^Q�8�10.(*+=�2).(530>�E%	F2.D+B=@*�	,2-A
072).()CD0=� 8�a51573-@-2-G3-:�� �5303A
.4-:� 0� �4(+F2*.4-:� 2)>-3)=� 89E5� 8� ���H

dy)yFy1y0yJy)yy�

5�7�
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j15:53(
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��� 2)7)�� 65:�8� 4-3(2-15	�&),2-(08�� 8� .(5FA
1+=� 0=� .-@52G)305� 30G5� H� :)4.0:/:�S� 0
�^�P�� ��
�:4<�<Q�89+8153�8�2).(530+=�07��-A
85(.4-<-�2A3)�P4-3(2-1*Q��:030:/:�H�07�a5A
1573-@-2-G3-<-�P�
 ��w�:4<�<Q	

&)0F-155�89.-40:�.-@52G)305:�S�89@5A
1+C(.+�10.(*+�2).(530>�P�
�:<�<Q�07��4(+F2*A
.4-<-� 2A3)� 0� .(5F10� 4-3(2-1*39=� -.-F5>
P�� :<�<Q�P20.	��Q	�!-89E533-5�3)4-,15305��^
8�10.(*+=�0�.(5F1+=�2).(530>�07�a51573-A
@-2-G3-<-�0��5303.4-<-�2A3-8�.8+7)3-��,-A
80@0:-:/�� .� 5<-� 89.-40:� .-@52G)305:� 8
,-68)=�(-654�-(F-2)	�!20�?(-:�-(:5653-��6(-
8� 10.(*+=� 2).(530>� 07�a51573-@-2-G3-<-
2A3)�.-@52G)305��^�3)���r�89E5��65:�07
�5303.4-<-�� <@5� .-@52G)305� 8� ,-68)=� 8
� 2)7)�89E5	
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:042-?15:53(-8�8�2).(530+=��2).(/D0=�,-@
(5=3-<533->� 3)<2/74->�� /.()3-8153-� 8� -.-A
F+=�07��5303.4-<-�2A3)� P�����0� �I�:4<�<Q�

6(-�� 8-7:-G3-�� -F/.1-8153-� ,-89E5339:
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K�154.558)A!-,-8)�� �2-7@-8)�� ���N	�$030A
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J53(2)=� 0:55(.+� @8)� -.3-839=� .,-.-F)� ,-A
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(-8�H�07�8-7@/=)�0�,-689	
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.)@4)=�,-�.2)83530C�.�4-3(2-15:	��/D5.(853A
3-�8-72).()5(�8�30=�4-3J53(2)J0+�p]��8�10.A
(*+=�0�.(5F1+=�5<-�4-1065.(8-�/8510608)5(A
.+�8���H��2)7	��-@52G)305�|U��~X���\����
zZ��{Y���U�0�kZ�8�<-2-@.40=�2).(530+=�8��H
I���2)7)�89E5��65:�8�4-3(2-15	��-1065.(8-
}�� sV�� ���� zV�� [Y� 0� �Z� 8-72).()5(� 8� �H
��� 2)7)	�d-1*4-�.-@52G)305�s\�0�S�8�F�1*A
E0=� 4-1065.(8)=� 3)4),108)5(.+� 8� .(5F1+=
4-3(2-1*39=�2).(530>	

�15@/5(� -(:5(0(*�� 6(-� ,-� 3)0F-1*E5>
4-3J53(2)J00�F-1*E03.(8)�(+G519=�:5()1A
1-8�0�:9E*+4)�89@51+C(.+�2).(530+�E%	F2.D+(
B=@*�� ,2-072).()CD05� 8�a51573-@-2-G3-:

6��%	 �%��-@52G)305�S�0��^�8�10.(*+=�0� .(5F1+=�E=DC?D+,,*	 F2.D+B=@*�	,2-072).()CD5>�8�2)710639=
2)>-3)=�<	�&-8-.0F02.4)�8�����<	���5303.40>�P�Q��a51573-@-2-G39>�PaQ���4(+F2*.40>�P�Q�0��-85(A

.40>� P�Q
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2A35��6(-��852-+(3-��.8+7)3-�.�2).,-1-G530A
5:�(-640�-(F-2)�-F2)7J-8�8�35,-.25@.(8533->
F107-.(0�-(�@-2-G3-<-�,-1-(3)�,-�.2)83530C
.�@2/<0:0�/6).(4):0	�!-89E533-5�3)4-,15A
305�zV��[Y�8�10.(*+=�0�.(5F1+=	E%	F2.D+B=@*�
)�()4G5������U�8�.(5F1+=�0�zZ��{Y�8�10.(*+=
2).(530>�07��4(+F2*.4-<-�2A3)� -Fg+.3+5(.+
F107-.(*C�);;03)G3-<-�,2-078-@.(8)	�'7/A
6)5:95�2).(530+�07��5303.4-<-�2A3)�.-@52A
G)(� :)4.0:)1*3-5� 4-1065.(8-� �Z�� ,-A80@0A
:-:/�� ,-89E533-5� .-@52G)305� �)� 8� ,-685
?(->�(-640�-(F-2)�.30G)5(�,-@80G3-.(*�0�@-A
.(/,3-.(*�F-1*E03.(8)�:042-?15:53(-8�K�154A
.558)A!-,-8)�� �2-7@-8)�� ���N	

��35F1)<-,20+(39=�/.1-80+=�,2-072).()A
30+�2).(530>�:-G5(�.80@5(51*.(8-8)(*�.@80<
8�.--(3-E530+=�:5G@/�-(@51*39:0�?15:53A
():0�K�)F)()A!53@0).��!53@0).�"	���I�IL�'1*A
03���9.-����N	��3�89+8153�8�.--(3-E5300
~X�sV�8�,-1*7/�~X�@1+�<-2-@.40=�2).(530>	
 <-�8510603)�.-.()801)�@1+�10.(*58�2).(5A
30>�07��4(+F2*.4-<-�2A3)��w��a51573-@-2-GA
3-<-� H� ���� �5303.4-<-� H� ��� 0� �-85(.4-<-
P4-3(2-1+Q� H� �	� !-@-F395� .@80<0� 8� .--(3-A
E5300�~X�sV�0785.(39�0�8�F-1*E03.(85�.1/A
6)58�.8+7)39�.�,-89E5305:�.-@52G)30+�G5A
157)�3)�;-35�2574-<-�,)@530+�/2-83+�:)2A
<)3J)�K�.(->608-.(*M���II�L��^ZZXZ^]��{UWV)A
o^����L��UVUl^o�TTUV�Xo�^T	����L�"2):-8)�0
@2	�� �
N	� �2-:5� (-<-�� @-.(/,3-.(*�sV� @1+
2).(530>��,2-072).()CD0=�3)�<-2-@.40=�,-6A
8)=�,-@�(5=3-<5339:�8-7@5>.(805:��.30G53)

07A7)�,-30G533->�81)G3-.(0�,-689�0�F-155
D51-63->�25)4J00�.25@9�8�.8+70�.-�73)60A
(51*39:�.-@52G)305:��^�0��Z�K!)20F-4�0�@2	�
�I��N	

�3()<-30.(065.405�87)0:--(3-E530+�:5GA
@/�J034-:�0�:5@*C�,2-+81+C(.+�8�(-2:-G5A
300�,-<1-D530+�-@3-<-�?15:53()�@2/<0:�K�)A
F)()A!53@0).��!53@0).�� �I�IN	�R3)65305� -(A
3-E530+�J034)�0�:5@0�8�10.(*+=�8)2*02/5(
-(�����@-������.(5F1+=�H�-(�����@-�w��	�$)4.0A
:)1*3-5�73)65305�.--(3-E530+�zV����-(:5A
653-� 8� .(5F1+=� 2).(530>� 07� �4(+F2*.4-A
<-�2A3)�0�.-.()801-�w����)�:030:)1*3-5�H�8
10.(*+=�E%	F2.D+B=@*	07��-85(.4-<-�2A3)�P4-3(A
2-1+Q�H����	

�7)0:-@5>.(805�J034)�0�:9E*+4)�()4G5
3-.0(�)3()<-30.(065.40>�=)2)4(52	��51060A
3)�0=�-(3-E530+�8�10.(*+=�2).(530>�07��5A
303.4-<-�2A3)� .-.()81+5(� �������4(+F2*.4-A
<-�H�������a51573-@-2-G3-<-��H������0��-A
85(.4-<-�2A3)�H���	

'7/65305� :-2;-1-<065.40=� ,-4)7)(515>
2).(530>	E%	F2.D+B=@*	89+801-��6(-�,1-D)@*
0� ,520:5(2� 10.()� 8� -F2)7J)=�� .-F2)339=� 8
�5303.4-:�2A35��.-42)(010.*�8�����0�����2)7)
,-�.2)83530C�.�4-3(2-15:��a51573-@-2-GA
3-:� H� 8� ��I� 0� ���� 2)7)�� �4(+F2*.4-:� H� 8
��� 2)7)	��103)�0�E0203)�10.()�E%	F2.D+B=@*
07�<-2-@.40=�,-.)@-4�8��5303.4-:�2A35�:53*A
E5�8�����2)7)��8�a51573-@-2-G3-:�H�8����H
���� 2)7)�� 8� �4(+F2*.4-:� H� 8� ���H���� 2)7)�
65:�8�4-3(2-15	��3)107�.--(3-E530+�@1039�

6��%	�%��/::)23-5�.-@52G)305�:042-?15:53(-8�8�10.(*+=�0�.(5F1+=�E=DC?D+,,*	F2.D+B=@*�	,2-072).()CA
D5>�8�2)710639=�2)>-3)=�<	�&-8-.0F02.4)�8�����<	���5303.40>�P�Q��a51573-@-2-G39>�PaQ���4(+F2*A

.40>� P�Q�0��-85(.40>� P�Q
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E02039� 10.()� 0� @1039�E02039� 4-3563->
@-10� ,-4)7)1�� 6(-� 3)0F-1*E55� 5<-� 73)65A
305�P�Q�-(:5653-�/�2).(530>�07��4(+F2*.4-<-
2A3)�� )� 3)0:53*E55� P���Q H� 07� �-85(.4-<-
P4-3(2-1+Q�P()F1	�wQ	�&)�-.3-8)300�,-1/653A
39=�@)339=�:-G3-�7)41C60(*��6(-�3)0F-1*A
E5:/�/<35(530C�8�/.1-80+=�(5=3-<533-<-�8-7A
@5>.(80+�,-@852<)C(.+�2).(530+�E%	F2.D+B=@*�
,2-072).()CD05�8�.48525�b�5.3)c�P�4(+F2*A
.40>�2A3Q	

�@30:�07�,-@=-@-8�4�)3)107/�.()F01*3-A
.(0�.0.(5:9�:-2;-1-<065.40=�,2073)4-8�+8A
1+5(.+�:5(-@�-,25@51530+�;1/4(/02/CD5>
).0::5(200�PGHQ	��2)830(51*39>�)3)107�GH
89+801�@-.(-852395�-(1060+�8�-J5345�.()A

F01*3-<-� 2)780(0+� 4-3563->� @-10� 10.()
E% F2.D+B=@*	8�/.1-80+=�(2)3.,-2(3-A,2-:9EA
1533-<-�7)<2+73530+	

$)4.0:)1*3-5� 73)65305� ,-4)7)(51+� GH
P���Q� /.()3-8153-� /� -F2)7J-8�E%	 F2.D+B=@*�
,2-072).()CD0=�8��4(+F2*.4-:�2A35� P.4852
b�5.3)cQ� 8F1070� );;03)G3-<-� ,2-078-@.(8)
0�8@-1*�3)0F-155�7)<2/G533->�)8(-(2)3.,-2A
(-:�:)<0.(2)10�/1	��02-8)	�&5.4-1*4-�30G5
?(-(�,-4)7)(51*�/�-F2)7J-8�E%	F2.D+B=@*�07��5A
303.4-<-�2A3)�H���Iw	��9.-4-5�73)65305�/.()A
3-8153-�P��
�Q�8�-F2)7J)=�07�a51573-@-2-GA
3-<-�2A3)��6(-�:-G3-�-Fg+.30(*�,20:94)30A
5:�(-640�-(F-2)�4�@-2-G3-:/�,-1-(3/	���4-3(A
2-15�73)65305�GH�2)83+5(.+���w�P()F1	�
Q	

dy)yFy1y0yJy)yy
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$5.(-� ,2-072).()30+ �510603)�03(5<2)1*3-<-�,-4)7)(51+�i� e)11

�-3(2-1*�P�-85(.40>�2A3Q ��w������ �

�1063)+�,-.)@4)�P�5303.40>�2A3Q ��Iw����� �

Pa51573-@-2-G39>�2A3Q ��
������ �
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$-2;-1-<065.40>� ,-4)7)(51*
d-64)� -(F-2)

� a � �

!1-D)@*�10.()��::� ��w��������� �����w�
 I
���

w ��
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!520:5(2� 10.()�� :: �w������ �
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�103)�10.()��:: �I���
 ������
 �����Iw ����


f0203)�10.()��:: ������� �I���w
 �����Iw ������

!1-D)@*�4-3563->�@-10��::� 
������ �����
� ������I �
������

!520:5(2� 4-3563->� @-10�� :: ������� �����w���
 �����
 �I���


�103)�4-3563->�@-10��:: �w�������� �w�������
 ����������w �
����

f0203)�4-3563->�@-10��:: ������ I����
 ����� ������

�103)�6525E4)��:: I����� I����
 ������w ������

�103)�10.()�E0203)�10.() ��� �w� ��� �I�

�103)�4-3563->�@-10��E0203)�4-3563->�@-10 ��w ��� � ���

!y2y0y:y5y6y)y3y0y5	� ���25@355�73)65305���.()3@)2(3-5�-(41-35305L� ��2)71060+�.()(0.(065.40�3573)60:9
:5G@/�89F-24):0�/1063->�,-.)@45�P�5303.40>�2A3Q�0�4-3(2-15:�PL?:,2	�������L420(	����,20�O	≤���QL�

��2)71060+
.()(0.(065.40�3573)60:9�:5G@/�89F-24):0�/1063->�,-.)@40�Pa51573-@-2-G39>�2A3Q�0�4-3(2-15:�PL?:,2	�����H
������L420(	����,20�O	≤���QL���2)71060+�.()(0.(065.40�3573)60:9�:5G@/�89F-24):0�/1063->�,-.)@40�P�4(+F2*A
.40>�2A3Q�0�4-3(2-15:�PL?:,2	�������L420(	����,20�O	≤���QL�

��2)71060+�.()(0.(065.40�3573)60:9�:5G@/�89F-24):0
/10639=�,-.)@-4���5303.40>�0�a51573-@-2-G39>�2A39�PL?:,2	����H����L420(	����,20�O	≤���QL�w 2)71060+�.()(0.(0A
65.40�3573)60:9�:5G@/�89F-24):0�/10639=�,-.)@-4���5303.40>�0��4(+F2*.40>�2A39�PL?:,2	�� ��H����� L420(	���
,20�O	≤���QL�
�2)71060+�.()(0.(065.40�3573)60:9�:5G@/�89F-24):0�/10639=�,-.)@-4���4(+F2*.40>�0�a51573-A
@-2-G39>�2A39�PL?:,2	�����H����L420(	����,20�O	≤���Q	
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�1+�-,25@51530+�/2-83+�7)<2+73530+�-42/A
G)CD5>�.25@9�0.,-1*7-8)3)��AF)11*3)+�E4)A
1)�-J5340�.()F01*3-.(0�2)780(0+�+F1-30�K�/7A
35J-8�� �-19E403�� ��N�� .-<1).3-� 4-(-2->
7)�3-2:/�,2030:)5(.+�GH������ P��F)11Q�
,525=-@�-(�3-2:9�4�7)<2+73530C������GH �
�����I�P��F)11)Q��7)<2+735305�������GH��
� ���I�P��F)11)Q��.01*3-5�7)<2+735305���� �
��GH������I�P��F)11)Q��420(065.4-5�7)<2+7A
35305�GH������I�P��F)11-8Q	

d)40:� -F2)7-:�� 73)65305�GH� 8� 4-3(2-15
2)83+5(.+�-@3-:/�F)11/�P3-2:)Q��8�<-2-@.40=
/.1-80+=�H�,+(0�F)11):��6(-�.--(85(.(8/5(
420(065.4-:/�/2-83C�7)<2+73530+	

0�"(KL&� &

��257/1*()(5�,2-85@533-<-�0..15@-8)30+
-,25@5153�?15:53(39>�.-.()8�1),6)(40�4/.A
()2304-8->�E%	 F2.D+B=@*�� ,2-072).()CD5>� 8
/10639=�,-.)@4)=�8�42/,3-:�,2-:9E1533-:
<-2-@5�P<	�&-8-.0F02.4Q�0�8�;-3-89=�/.1-80A
+=�P03(2-@/4J0-339>�/6).(-4�`53(2)1*3-<-
.0F02.4-<-� F-()3065.4-<-� .)@)Q	� �9+81539
-.-F533-.(0�3)4-,1530+�?15:53(-8�8�2)7106A
39=�-2<)3)=�2).(530>�8�7)80.0:-.(0�-(�/.1-A
80>�,2-072).()30+	

!-4)7)3-�� 6(-� 2).(530+�E%	 F2.D+B=@*�� 3)A
=-@+D05.+�8F1070�@-2-G3-<-�,-1-(3)�0�,2-A
:9E1533-<-�,25@,20+(0+��3)4),108)C(�(+A
G5195�:5()119�0�:9E*+4�8��HI���2)7)�F-1*A
E5�,-�.2)83530C�.�;-3-89:0	

�.()3-8153-�� 6(-� 8� /.1-80+=� (2)3.,-2(A
3-A,2-:9E1533-<-�7)<2+73530+�/:53*E)5(A
.+�,1-D)@*��,520:5(2��@103)�0�E0203)�10A
.(-8->�,1).(0340�8��H��2)7�,-�.2)83530C�.
4-3(2-15:	�'7:53+5(.+� .--(3-E5305� @1039
0�E02039�10.()�0�4-3563->�@-10	

#)..60()3� ,-4)7)(51*� ;1/4(/02/CD5>
).0::5(200�PGHQ��.-<1).3-�4-(-2-:/�?4-1-A
<065.4)+�.0(/)J0+�8�-F.15@-8)339=�/6).(A
4)=�<	�&-8-.0F02.4)�-J5308)5(.+�4)4�420(0A
65.4)+	

j15:53(39>� .-.()8� 0� :-2;-1-<065.405
,-4)7)(510�10.()�E%	F2.D+B=@*	8�/.1-80+=�<-A
2-@)�:-</(�0.,-1*7-8)(*.+�@1+�;0(-03@04)A
J00�7)<2+73530+�.25@9�(+G519:0�:5()11)A
:0�0�:9E*+4-:	

'.,-1*7-8)3�2).(0(51*39>�:)(520)1�07�4-1A

154J00�`�e�����#�&	

( �&'��1'�

�154.558)A!-,-8)�&	��	���2-7@-8)�'	��	�$042-?15:53(A
39>�.-.()8�2).(530>�,-1+23-<-��2)1)�8�4-3(2).(A
39=�<5-=0:065.40=�/.1-80+=����j4-1-<0+	����	�� �	
�	�IHI�	

�154.5534-��	��	��5-=0:0+�1)3@E);()�0�-42/G)CD)+
.25@)	�$	��&)/4)���II	�����.	

�23)/(-8�&	��	��()3@)2(395�-F2)7J9�=0:065.4-<-�.-A
.()8)�,202-@39=�:0352)1*39=�85D5.(8��:5(-@065A
.405�254-:53@)J00	�&-8-.0F02.4���II	����.	

�&��	�	
	���Hw	�!25@51*3-�@-,/.(0:95�4-3J53(2)J00
P!��Q�=0:065.40=�85D5.(8�8�,-685	�$	��i5@52)1*A
39>�J53(2�<0<0539�0�?,0@5:0-1-<00�#-.,-(25F3)@A
7-2)���w	��	��	

�-./@)2.(85339>�@-41)@�-�.-.(-+300�0�-F�-=2)35�-42/A
G)CD5>�.25@9�&-8-.0F02.4->�-F1).(0�8�����<-@/	
&-8-.0F02.4�����	�����.	

�)2*03��	��	��#)4E/3��	��	�$5(-@04)�89,-13530+�07A
:52530>�,20�-,25@515300�?15:53(3-<-�.-.()8)�-FA
2)7J-8�<-239=�,-2-@�:5(-@-:�253(<53-;1/-25.J53(A
3-<-�)3)107)�.�0.,-1*7-8)305:�.03=2-(2-33-<-�07A
1/6530+� 07� 3)4-,0(51+� �j!!A�� ��� &)/6	� 85.(3	
&�d�	����	�����P��Q	��	����H���	

R)=)2-8��	�$	��%/F030E8010��	�d	���:0(2058��	��	��e)A
2)3-8��	� �	� R@-2-8*5� � .25@9�� � ,2)4(04)� � -J5340	
$	�� `53(2� ?4-1-<065.4->� ,-10(040� #-..00�� �	
���.	

R)=)2-8��	�$	��.0::5(20+�G08-(39=	�$	��&)/4)���I�
	
��w�.	

'1*03� �	� e	�� �9.-� �	� '	�$042-?15:53(9� 0� (+G5195
:5()119�8�,-68)=�0�2).(530+=�&-8-.0F02.4->�-FA
1).(0	�&-8-.0F02.4����	�����.	

'd����A��w	�!2-078-@.(8-�@2)<-J5339=�:5()11-8	�$	�
eC2-�&�d����w	�����.	

�)F)()A!53@0).��	��!53@0).�"	�$042-?15:53(9�8�,-6A
8)=�0�2).(530+=	�$	���I�I	���I�.	

�-2-,)603.40>�'	��	���.(-8.4)+�d	�&	��2585.395�2).A
(530+� �70)(.4->� #-..00	� &-8-.0F02.4�� '7@A8-
�� #�&����	�
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