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�(�)*+(,����)-�./�0/1/02-1*3/4,�5,1�-(�01-0*6*-72,�4-�(/�5,8(/0*97:�-(�1;5*4,�4-)/11,((,�-7�

(,)�)-02,1-)�*74<)21*/(�=�4-(�21/7)5,12-�=�(/�6->,1/�4-�(/�0/(*4/4�4-�?*4/�-7�-(�)-02,1�1-)*4-70*/(:�

@<-�./7�51,?,0/4,�<7�41/6;2*0,�/<6-72,�-7�-(�01-0*6*-72,�4-(�0,7)<6,�4-�-7-1+A/�B�*+�����C��

�,6,� 0,7)-0<-70*/� 4-(� /<6-72,� 4-� (/� -)5-1/73/�4-�?*4/� D�E:�=�4-(� *701-6-72,� 4-(� 0,7)<6,�

-7-1+F2*0,�5,1�(/�/02*?*4/4����	�������B�*+�����C:�-)5-0*/(6-72-�-7�-(�;68*2,�4,6F)2*0,�=�-7�-(�

21/7)5,12-:�)-�./0-�7-0-)/1*,�<7�0/68*,�*65,12/72-�-7�-(�6,4-(,�-7-1+F2*0,�4-(�)*+(,���
�@<-�

0,6-73/6,)��

�-8*4,� /(� -(-?/4,� 0,7)<6,� -7-1+F2*0,:� (/)� -6*)*,7-)� 4-� +1/74-)� )<6/)� 4-� +/)-)� 4-�

0,68<)2*97�/�(/�/269)G-1/�./7�0/<)/4,�<7�/<6-72,�-7�(/�0,70-721/0*97�4-�+/)-)�0,72/6*7/72-):�

5/12*0<(/16-72-����:� 1-)5,7)/8(-� -7� +1/7�6-4*4/� 4-(� 0/(-72/6*-72,� +(,8/(� @<-� )<G1-� 7<-)21,�

5(/7-2/��

�7�(/��*+������)-�1-51-)-72/�(/�-?,(<0*97�4-�(/)�-6*)*,7-)�6<74*/(-)�4-�����/�(/�/269)G-1/�

D�E���-�,8)-1?/�@<-�-7�(,)�H(2*6,)����/I,)�)-�./7�6<(2*5(*0/4,�5,1� :�5/)/74,�4-������/�%����

6*(-)�4-�6*((,7-)�4-�2,7-(/4/)�6F21*0/)�4-�0/18,7,�B���6�4-�0/18,7,�-@<*?/(-�/����% ��6�4-�

���C���

�-4*/72-� <7� -)2<4*,� 4-� 51,)5-02*?/� -7� G<70*97� 4-(� 01-0*6*-72,� 4-6,+1;G*0,� =� 4-� (/�

2-07,(,+A/:� )-� ,82*-7-7� (/)�51,=-00*,7-)� 4-� -6*)*97� 4-� ����5/1/� (,)�519J*6,)� ���� /I,)� D�E�

B�*+�� �� C�� �)A:� )*� -(� 01-0*6*-72,� 4-6,+1;G*0,� =� -(� 0/68*,� 2-07,(9+*0,� )*+<-7� (/� 2-74-70*/�

/02</(:�-7�(,)�519J*6,)�����/I,)�)-�6<(2*5(*0/1A/7�5,1��:��(/)�-6*)*,7-)�4-������

�(� /<6-72,� 4-(� ���� /26,)GF1*0,:� 4-)4-� 2*-65,)� 51-*74<)21*/(-)� ./)2/� -(� 51-)-72-:� ./�

)<5<-)2,�<7�*701-6-72,�4*1-02,�4-�(/�2-65-1/2<1/�6-4*/�+(,8/(�4-�<7,)��:��K�����(/1+,�5(/3,:�

-J*)2-7� 6,4-(,)� @<-� 51-4*0-7� @<-� -7� -(� /I,� ����� (/� 2-65-1/2<1/� 6-4*/� -J5-1*6-72/1;� <7/�

)<8*4/�4*1-02/�4-��:��K����-1,:�4-8*4,�/�0;(0<(,)�1-/(*3/4,)�5,1�4*?-1),)�6,4-(,)�0(*6;2*0,):�)-�

-)2*6/�@<-�(/�)<8*4/�2F16*0/�-721-��''��=�-(������-)2/1;�0,651-74*4/�-721-��: �K��=��:��K����/�

*70-12*4<681-�),81-�(,�@<-�/0,72-0-1;:�/�@<F�1*26,�=�0,7�@<F�*72-7)*4/4�-)�/H7�6<=�+1/74-�D E��

�/)� -6*)*,7-)� 4-� ���� 5<-4-7� )-1� /21*8<*4/)� -7� +1/7� 6-4*4/� /� (/� 0,68<)2*97� 4-�

0,68<)2*8(-)�G9)*(-)���*7�-68/1+,:�(/)�1-)-1?/)�4-�5-219(-,�)-�-)2*6/�@<-�5<-4-7�/+,2/1)-�-7� ��

/I,)� =� (/)� 1-)-1?/)� 4-� +/)� 7/2<1/(� -7� %�� /I,):� 1-)5-02*?/6-72-:� )*� )-� 6/72*-7-� -(� 0,7)<6,�

/02</(:� (,� @<-� 51,?,0/1;� <7� -70/1-0*6*-72,� 51,+1-)*?,� ./)2/� 7*?-(-)� 2/(-)� @<-� /G-02-7� -(�

4-)/11,((,�-0,796*0,�+(,8/(�D�E��

�
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�/�51,4<00*97�4-�-7-1+A/�51*6/1*/�-7��<1,5/�B�*+�����C�-)2;�8/)/4/�-7�-(�5-219(-,�B�%LC:�

0/1897�B��LC:�+/)�7/2<1/(�B��LC�=�-7-1+A/�7<0(-/1�B�'LC:�-65-3/74,�/�2-7-1�<7/�0,721*8<0*97�

/0-52/8(-� (/)� G<-72-)� 4-� -7-1+A/� 1-7,?/8(-� B��LC� D�E�� �(� 5-219(-,:� 0/1897� =� +/)� 7/2<1/(� ),7�

*65,12/72-)�G<-72-)�4-�-7-1+A/�7,�1-7,?/8(-):�/<7@<-�(/)�1-)-1?/)�),7�(*6*2/4/):�5,1�(,�@<-�)<�

<2*(*3/0*97�7,�1-)<(2/�),)2-7*8(-�/�6-4*,�5(/3,:�/5<72/74,�4-�G,16/�*7)*)2-72-�/�(/�7-0-)*4/4�4-�

51-5/1/1�<7/�21/7)*0*97�0,721,(/4/�./0*/�<7/�7<-?/�G,16/�4-�51,4<00*97�=�0,7)<6,�-7-1+F2*0,�

@<-� )-/� (*65*,:� )-+<1,�=�G*/8(-� D�E�� �)5/I/:� /� 21/?F)� 4-(� M�(/7� 4-� -7-1+A/)� 1-7,?/8(-)� ����N

����O:�./�G*>/4,�0,6,�,8>-2*?,)�5/1/�-(�/I,������,82-7-1�-(���L�4-�(/�-7-1+A/�51*6/1*/�/�5/12*1�

4-�-7-1+A/)�1-7,?/8(-):�51,4<0*1�-(��'L�4-�(/�-7-1+A/�-(F021*0/�/�5/12*1�4-�G<-72-)�1-7,?/8(-)�=�

<2*(*3/1�-7�-(�)-02,1�21/7)5,12-�-(��:�L�4-�8*,0/18<1/72-)�D'E��
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�
�/)� �/0*,7-)� �7*4/):� /� 21/?F)� 4-� <7� *7G,16-� 2*2<(/4,� M�<-)21,� �<2<1,� �,6H7O:� 4-G*7-�

0,6,�M4-)/11,((,�),)2-7*8(-O�/@<F(�@<-�)/2*)G/0-�(/)�7-0-)*4/4-)�4-(�51-)-72-�)*7�0,651,6-2-1�

(/)� 5,)*8*(*4/4-)� 4-� (/)� +-7-1/0*,7-)� G<2<1/)� /� /2-74-1� )<)� 51,5*/)� 7-0-)*4/4-)� D��E�� �(�

4-)/11,((,� ),)2-7*8(-�4-(� )*)2-6/�-7-1+F2*0,�-)2;�-7G,0/4,�/�6->,1/1� (/� 0/(*4/4�4-�?*4/�4-� (,)�

./8*2/72-)�4-�(/��*-11/:�4-)/11,((/74,�6-0/7*)6,)�4-�51,4<00*97�4-�-7-1+A/�4-�/(2/�-G*0*-70*/�=�

)*)2-6/)� 4-� <2*(*3/0*97� @<-� )-/7� 6;)� (*65*,)� =� 1-)5-2<,),)� 0,7� -(� 6-4*,� /68*-72-�� �)2,�

1-@<*-1-�-70,721/1�<7/�)*2</0*97�4-�0,651,6*),�-721-�(/�51,4<00*97�4-�-7-1+A/�4-6/74/4/:�5,1�

(/�-(-?/4/�5,8(/0*97:�0,7�(/)�6A7*6/)�0,7)-0<-70*/)�0/<)/4/)�5,1�-(�*701-6-72,�-7�(/�/269)G-1/�

4-�+/)-)�5-1><4*0*/(-)�5/1/�-(�6-4*,�/68*-72-���/�),0*-4/4�-)2;�*4-72*G*0/74,�=�-)2/8(-0*-74,�

G,16/)� *77,?/4,1/)� 5/1/� )/2*)G/0-1� (/)� 7-0-)*4/4-)� 4-� -7-1+A/� )*7� /<6-72/1� -(� 0,7)<6,� 4-�

1-0<1),)� 7,� 1-7,?/8(-)P� 5/1/� -((,� )-� 1-@<*-1-7� 0/68*,)� -7� (/� -)21<02<1/� *7)2*2<0*,7/(� =� 4-(�

0,65,12/6*-72,� *74*?*4</(�� �(� 4-)/11,((,� ),)2-7*8(-� ./� 5/)/4,� 4-� )-1� <7/� *4-/� 4-� 6<0./)�

0<(2<1/)�/�<7/�7-0-)*4/4�@<-�1-@<*-1-�/16,7A/�-721-�6-4*,�/68*-72-:�),0*-4/4�=�-0,7,6A/�D�E���

�7/�4-�(/)�1-)5<-)2/)�/�-)2/�7-0-)*4/4�-)�-(�<),�4-(�.*419+-7,�0,6,�?-02,1�-7-1+F2*0,�=�)<�

21/7)G,16/0*97�-7�-7-1+A/�5,1�6-4*,�4-�)*)2-6/)�-G*0*-72-):�0,6,�(/)�5*(/)�4-�0,68<)2*8(-���

�/1/�)/0/1�/��<1,5/�4-�(/�4-5-74-70*/�4-�(,)�0,68<)2*8(-)�G9)*(-)�@<-�./�6/72-7*4,�4<1/72-�

-(�)*+(,���:�=�((-?/1(/�/�(/�7<-?/�-1/�4-�(,)�?-02,1-)�-7-1+F2*0,)�0,65(-6-72/1*,):�-(-021*0*4/4�-�

.*419+-7,:�./0-�G/(2/�<7/�0<*4/4,)/�5(/7*G*0/0*97�-)21/2F+*0/���/�.,>/�4-�1<2/�-<1,5-/�-)2/8(-0-�

<7� 51,0-),�51,+1-)*?,�5/1/� (/� *721,4<00*97� 4-(� .*419+-7,� =� (/)� 5*(/)� 4-� 0,68<)2*8(-� @<-� )-�

/><)2/�/�(/)�)*+<*-72-)�+1/74-)�(A7-/)�D��E!�

�
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 ��
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��0,12,�=�6-4*,�5(/3,�B./)2/�����C!�

• 
72-7)*G*0/1�-(�<),�4-�G<-72-)�4-�-7-1+A/)�1-7,?/8(-)�5/1/�+-7-1/1�-(-021*0*4/4�@<-�5<-4-�

<2*(*3/1)-� 5/1/� 51,4<0*1� .*419+-7,� 5,1� -(-021,(*)*)� ,� *721,4<0*1(/� -7� (/)� 1-4-)� 4-�

)<6*7*)21,�-(F021*0,��

• �->,1/1� (/� -G*0*-70*/� 4-� (/)� 2-07,(,+A/)� 8/)/4/)� -7� 0,68<)2*8(-)� G9)*(-)� =� (,)�

0,68<)2*8(-)�(A@<*4,)�4-�,1*+-7�G9)*(��

• 
701-6-72/1�-(�<),�4-�0,68<)2*8(-)�(A@<*4,)�)*72F2*0,)�51,4<0*4,)�/�5/12*1�4-�+/)�7/2<1/(�

,�4-�8*,6/)/:�@<-�5<-4-7�<2*(*3/1)-� 2/72,�-7� )*)2-6/)�4-� 0,68<)2*97�0,7?-70*,7/(-):�

0,6,�-7�)*)2-6/)�4-�5*(/)�4-�0,68<)2*8(-��

• 
721,4<0*1�/5(*0/0*,7-)�8/)/4/)�-7�-(�.*419+-7,�=�(/)�5*(/)�4-�0,68<)2*8(-�-7�7*0.,)�4-�

6-10/4,�*65,12/72-)�0,7�-(�G*7�4-�-)2*6<(/1�-(�6-10/4,:�(/�/0-52/0*97�5,1�(/�5,8(/0*97�

=�(/�-J5-1*-70*/�/�21/?F)�4-�(/�4-6,)21/0*97��

• �-)/11,((/1�6,2,1-)�4-�0,68<)2*97�*72-17/�/(*6-72/4,)�5,1�.*419+-7,�5/1/�/5(*0/0*,7-)�

-)2/0*,7/1*/)�=�4-�21/7)5,12-:�G/?,1-0*-74,�-(�1;5*4,�4-)5(*-+<-�4-�(/�*7G1/-)21<02<1/�4-�

.*419+-7,:�)*-651-�@<-�7,�0,721*8<=/�/�*701-6-72/1�(/)�-6*)*,7-)�2,2/(-)�4-������

�<1/72-� 2,4,� -)2-� 5-1*,4,� )-1;� 7-0-)/1*/� <7/� *72-7)/� *7?-)2*+/0*97� G<74/6-72/(� ),81-�

0,74*0*,7-)� 2-07,(9+*0/)� 0(/?-:� 0,6,�),7� (/�51,4<00*97:�/(6/0-7/6*-72,�=�)-+<1*4/4�4-(�

.*419+-7,:�/)A�0,6,�51-)2/0*,7-):�0,)2-)�=�4<1/0*97�4-�(/)�5*(/)�4-�0,68<)2*8(-��

��6-4*,�5(/3,�B./)2/�����C!�

• �-+<*1�*701-6-72/74,�(/�<2*(*3/0*97�4-�0,68<)2*8(-)�(A@<*4,)�4-1*?/4,)�4-�(/�8*,6/)/��

• �-+<*1� <2*(*3/74,� 0,68<)2*8(-)� (A@<*4,)� =� +/)-,),)� 4-� ,1*+-7� G9)*(� -7� 5*(/)� 4-�

0,68<)2*8(-�4*1-02/6-72-�=�1-G,16/74,�0,68<)2*8(-)�G9)*(-)�5/1/�-J21/-1�.*419+-7,��

• �-)/11,((/1�-�*65(/72/1�)*)2-6/)�4-�51,4<00*97�4-�.*419+-7,�/�5/12*1�4-�(/�-(-021*0*4/4�

1-7,?/8(-�=�(/�8*,6/)/P�51,)-+<*1�(/�*7?-)2*+/0*97�=�-(�4-)/11,((,�-7�1-(/0*97�0,7�,21/)�

G<-72-)�(*81-)�4-�0/18,7,�2/(-)�0,6,�(/�-7-1+A/�2F16*0/�),(/1�=�(/�7<0(-/1�/?/73/4/��

• �J*)2*1;� <7� 7H6-1,� 01-0*-72-� 4-� ?-.A0<(,)� 4-� -6*)*97� 7<(/� 0*10<(/74,� 5,1� 7<-)21/)�

0*<4/4-):�@<-�/4-6;)�4-�(/�1-4<00*97�4-(�0,)2-�4-(�51,5*,�?-.A0<(,:�-(�4-)/11,((,�4-�(/�

2-07,(,+A/� 4-(� /(6/0-7/6*-72,� 4-� .*419+-7,� /� 8,14,:� )-1;� <7� G/02,1� 0(/?-� 5/1/� -(�

-)2/8(-0*6*-72,�4-�(,)�?-.A0<(,)�4-�-6*)*97�7<(/�-7�-(�6-10/4,��

��(/1+,�5(/3,�B4-)5<F)�4-�����C!�

• �/� 4-6/74/� 4-� -(-021*0*4/4� )-+<*1;� /<6-72/74,� =� -(� .*419+-7,� ?-741;� /�

0,65(-6-72/1(/:� 0,7� (/� 51,4<00*97� 4*1-02/� 4-� .*419+-7,� /� 5/12*1� 4-� -7-1+A/)�

1-7,?/8(-)��

• �-�-)5-1/�@<-�01-30/7�(,)�)*)2-6/)�4-�51,4<00*97�4-�.*419+-7,�4*1-02/6-72-�4-)4-�-(�

/+</�=�-7-1+A/�),(/1��
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• �/�51,4<00*97�4-�.*419+-7,�0,7�0*0(,)�2-16,@<A6*0,)�8/)/4,)�-7�-7-1+A/�),(/1�4-�/(2/�

2-65-1/2<1/�-)�<7�0/65,�4-�/02</0*97�@<-�51-)-72/�+1/74-)�-J5-02/2*?/)��

• �)2/1;7� *65(/72/4/)� (/)� 5*(/)� 4-� 0,68<)2*8(-� 2/72,� -7� /5(*0/0*,7-)� 69?*(-)� 0,6,�

-)2/0*,7/1*/)��

�

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

�(� 2F16*7,� M-0,7,6A/� 4-(� .*419+-7,O� 1-)5,74-� /� <7/� ?*)*97� 4-� G<2<1,� 4,74-� -)2-� +/):�

+-7-1/4,� 4-�G,16/� (*65*/�=� -0,796*0/:� )-1?*1A/�5/1/� /(*6-72/1� -(� +1<-),� 4-� (/)� 7-0-)*4/4-)�

-7-1+F2*0/)� 4-� (/� ),0*-4/4:� 1-4<0*-74,� (/� 4-5-74-70*/� /02</(� 4-� (,)� 0,68<)2*8(-)� G9)*(-):�

4*)6*7<=-74,�(/�0,72/6*7/0*97�/26,)GF1*0/�=�(/�-6*)*97�4-�+/)-)�4-�-G-02,�*7?-17/4-1,��

�/�*65(/72/0*97�4-�(/�-0,7,6A/�4-(�.*419+-7,�7,�-)� *76-4*/2/�=�1-@<*-1-�4/1�1-)5<-)2/�/�

*65,12/72-)�1-2,)�2-07,(9+*0,):�-0,796*0,)�=�),0*/(-)��

�(�.*419+-7,�-)�-(�0,68<)2*8(-�5,1�-J0-(-70*/�5/1/�(/)�5*(/)�4-�0,68<)2*8(-P�7,�,8)2/72-:�(/�

51*70*5/(� (*6*2/0*97�4-(�.*419+-7,�-)�@<-�7,� )-� 21/2/�4-�<7/�G<-72-�4-� -7-1+A/�51*6/1*/� /(� 7,�

-70,721/1)-�-7�-)2/4,�(*81-�-7�7<-)21,�5(/7-2/:�)*-74,�7-0-)/1*,:�5,1�2/72,:�)<�,82-70*97�/�5/12*1�

4-(�51,0-)/4,�4-�0,65<-)2,)�@<-�(,�0,72*-7-7��

�-)4-�-(�5<72,�4-�?*)2/�4-�(/�51,4<00*97�4-�.*419+-7,:�./=�@<-�0,7)*4-1/1�@<-�(,)�6F2,4,)�

/02</(-)� )-� 8/)/7� -7� 51,0-)/4,� 4-� 0,68<)2*8(-)� G9)*(-)�� �,)� 51,0-),)� 8/)/4,)� -7� -7-1+A/)�

1-7,?/8(-)�7,�)-�-70<-721/7�)<G*0*-72-6-72-�4-)/11,((/4,):�=�/�7*?-(�*74<)21*/(�)<�0,)2-�-)�/H7�

-(-?/4,��

�/�6->,1�0/1/02-1A)2*0/�@<-�,G1-0-� -(�.*419+-7,�-)� )<�5,4-1�0/(,1AG*0,�5,1�<7*4/4�4-�5-),�

B�����$QR+�G1-72-�/����=�  :���$QR+�4-(�6-2/7,�=�(/�+/),(*7/:�1-)5-02*?/6-72-CP�)*7�-68/1+,:�

)<�8/>/�4-7)*4/4� ./0-�@<-� -(�5,4-1� 0/(,1AG*0,�5,1�<7*4/4� 4-�?,(<6-7� )-/� 8/>,� B��:�'��$Q6��

G1-72-�/���:'�=��������$Q6��4-(�6-2/7,�=�(/�+/),(*7/:�1-)5-02*?/6-72-C:�(,�@<-�./0-�@<-�-J*)2/7�

4*G*0<(2/4-)� 2F07*0/)� =� -0,796*0/)� -7� )<� /(6/0-7/6*-72,� D��E�� �)� 7-0-)/1*,� /<6-72/1� )<�

4-7)*4/4� -7-1+F2*0/�5,1�<7*4/4� 4-�?,(<6-7�5/1/� ,G1-0-1� (/�6*)6/� /<2,7,6A/� @<-� ,G1-0-�5,1�

->-65(,:� <7� 4-59)*2,� 4-� 0,68<)2*8(-� (A@<*4,� -7� /5(*0/0*,7-)� 4-� 21/7)5,12-�� �,1� ,21,� (/4,:�

2/68*F7�-)�7-0-)/1*,�/<6-72/1�-)2-�?/(,1�5/1/� ((-+/1� /�<7,)� 0,)2-)� /0-52/8(-)�4-� 21/7)5,12-�=�

4*)21*8<0*97�G*7/(�4-�.*419+-7,���,�,8)2/72-:�-)�6;)�G;0*(�/(6/0-7/1�.*419+-7,�@<-�-(-021*0*4/4:�

5,1�(,�@<-�)-�/81-7�*72-1-)/72-)�5-1)5-02*?/)�5/1/�-(�/(6/0-7/6*-72,�4-�-7-1+A/:�0,721*8<=-74,�

/� 1-),(?-1� -(� 51,8(-6/� 4-� (,)� 5*0,)� =� (,)� ?/((-)� @<-� 5/4-0-� (/� *74<)21*/� +-7-1/4,1/� 4-�

-(-021*0*4/4�� �7� (/� /02</(*4/4� )-� *7?-)2*+/� -7� -(� 4-)/11,((,� 4-� 2/7@<-)� 4-� /(2/� 51-)*97:�

/4),18-72-)� 5,1,),)� -� .*41<1,)� 6-2;(*0,)� @<-� 5-16*2/7� /(6/0-7/1� 0/72*4/4-)� )<G*0*-72-)� 4-�

.*419+-7,�-7�-)5/0*,)�1-4<0*4,)���(��-5/12/6-72,�4-��7-1+A/�4-�(,)��)2/4,)��7*4,)�-)2/8(-0-�

0,6,�,8>-2*?,)�/�0,7)-+<*1�/(�6-7,)�<7/�-G*0*-70*/�-7�5-),�4-(�%L�B1-(/0*97�-721-�.*419+-7,�

/(6/0-7/4,� =� 5-),� 4-(� )*)2-6/� 4-� /(6/0-7/6*-72,C:� =/� @<-� <7� ?-.A0<(,� 0,7� <7/� 5*(/� 4-�
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%�

0,68<)2*8(-�5,(*6F1*0/�7-0-)*2/1A/�6;)�4-���R+�4-�.*419+-7,�5/1/�<7/�/<2,7,6A/�4-�����R6�

D��N� E��

�,7� 1-)5-02,� /� (/� 4*)21*8<0*97� 4-� .*419+-7,� 5/1/� 4/1� 1-)5<-)2/� /� (/� 4-6/74/� /02</(:� )-�

1-@<*-1-�4-)/11,((/1�<7�)*)2-6/�4-�4*)21*8<0*97�)*6*(/1�/(�@<-�-J*)2-�.,=�4A/�5/1/�(/�+/),(*7/��

�21,�4-�(,)�/)5-02,)�/�)<5-1/1�-)�-(�4-�(/�)-+<1*4/4:�=/�@<-�-(�.*419+-7,�-)�<7�0,65<-)2,�

/(2/6-72-� *7G(/6/8(-�=�5,2-70*/(6-72-�-J5(,)*?,�-7�0,72/02,�0,7�-(�,JA+-7,�4-� (/�/269)G-1/��

�,1�-((,:�)-�4-8-7�/4,52/1�7,16/2*?/)�4-�)-+<1*4/4�-)5-0AG*0/):�4*G-1-72-)�/�(/)�@<-�.,=�4A/�)-�

/5(*0/7�/�,21,)�0,65<-)2,)�0,6,�(/�+/),(*7/:�-(�8<2/7,�,�+/)�7/2<1/(��

�7/�4-�(/)�/5(*0/0*,7-)�4-(����-)�)<�<),�-7�(/)�5*(/)�4-�0,68<)2*8(-�5/1/�+-7-1/1�-7-1+A/��

�/� 5*(/� 4-� 0,68<)2*8(-� -)� <7� 4*)5,)*2*?,� -(-021,@<A6*0,� -7� -(� 0</(� (/� -7-1+A/� @<A6*0/�

/(6/0-7/4/�-7�<7�0,68<)2*8(-�-)�0,7?-12*4/�4*1-02/6-72-�/�-(-021*0*4/4�D�E���,)�51,4<02,)�4-�

-)2-�51,0-),�0/2/(A2*0,�),7�51*70*5/(6-72-:�-7-1+A/�=�/+</P�/<7@<-�4-5-74*-74,�4-(�2*5,�4-�5*(/�

4-�0,68<)2*8(-:�=�-(�0,68<)2*8(-�@<-�)-�<2*(*0-:�5<-4-�@<-�)-�+-7-1-7�,21,)�)<851,4<02,)���

�/� /(2/� -G*0*-70*/� 4-� (/)� 5*(/)� 4-� 0,68<)2*8(-� 1/4*0/� -7� @<-� -)2,)� 4*)5,)*2*?,)� 7,� -)2;7�

(*6*2/4,)�5,1� -(� 0*0(,� 4-� �/17,2:� 0,6,� (,� -)2;7� (/)� 2<18*7/)� 4-� +/)�=�?/5,1�=� (/)� 6;@<*7/)�

2F16*0/)�� �/� -G*0*-70*/� 4-� (,)� 0,68<)2*8(-)� 0,6,�+/),(*7/� -7�?-.A0<(,)� -)� /51,J*6/4/6-72-�

4-(���L�=�4-(�4*-)-(�/(1-4-4,1�4-(���L:�5,1� (,�@<-�-)2/)� 0*G1/)� *74*0/7�@<-� (/�6/=,1A/�4-� (/�

-7-1+A/�)-�4-)/51,?-0./�D�E���,1�-((,:�(,)�G/81*0/72-)�4-�/<2,69?*(-)�-)2;7�*7?-)2*+/74,�7<-?,)�

6-0/7*)6,)�4-�+-7-1/0*97�4-�-7-1+A/�B6;)�-G*0*-72-)�=�(*65*,)C:�=�-7�-)2/�4*1-00*97:�(/)�5*(/)�

4-� 0,68<)2*8(-� 2*-7-7� <7� -7,16-� 5,2-70*/(� D��EP� (,)� /<2,69?*(-)� 51,5<()/4,)� 5,1� 5*(/)� 4-�

0,68<)2*8(-�)-�-)5-1/�@<-�)-/7�4,)�/�21-)�?-0-)�6;)�-G*0*-72-)�@<-�(,)�/02</(-)�4-�+/),(*7/�=�

4*-)-(�D�%E��

�/)� 5*(/)� 4-� 0,68<)2*8(-� G1-72-� /� ,21,)� )*)2-6/)� 0,7?-70*,7/(-)� 4-� 21/7)G,16/0*97� 4-�

-7-1+A/�51-)-72/7�(/)�)*+<*-72-)�?-72/>/)�D�:���E!��C�/(2/�-G*0*-70*/�-7�0,7?-1)*97�4-�-7-1+A/P��C�

-J21-6/4/6-72-� 8/>/)� -6*)*,7-)� 4-� 0,72/6*7/72-)P� �C� 1-4<0-7� (/)� -6*)*,7-)� 4-� ���P�  C�

)*(-70*,)/)P��C�51,0-),�)*65(-�5/1/�0,7?-12*1�(/�-7-1+A/�@<A6*0/�-7�-(F021*0/���-5-74*-74,�4-(�

2*5,�4-�5*(/�4-�0,68<)2*8(-:�)-�5<-4-7�*70(<*1�,21/)�?-72/>/)�0,6,�G(-J*8*(*4/4�4-�0,68<)2*8(-�=�

(/� 5,)*8*(*4/4� 4-� )<6*7*)21/1� .*41,0/18<1,)P� 0/5/0*4/4� 4-� 0,+-7-1/0*97P� 4*)-I,� 6,4<(/1P�

/11/70/4/�1-(/2*?/6-72-�1;5*4/��

�/)�5*(/)�4-�0,68<)2*8(-�0<-72/7�0,7�<7�/65(*,�/8/7*0,�4-�/5(*0/0*,7-)�D�:��E:�2/72,�-7�(/�

51,4<00*97�4-�-7-1+A/�-)2/0*,7/1*/:�0,6,�-7�51,5<()*97�4-�?-.A0<(,)�=�/5(*0/0*,7-)�5,12;2*(-)��

�/8-�4-)2/0/1�@<-�-(� 1-74*6*-72,�4-� (/)�5*(/)�4-�0,68<)2*8(-�,)0*(/�-721-���L�=�-(�%�L��

�*7� -68/1+,:� (/�?-72/>/� 4-(�<),� 4-�<7/�5*(/� 4-� 0,68<)2*8(-������� -)� (/� -(-?/4/� 4-7)*4/4�

-7-1+F2*0/�B����6SQ06�C�G1-72-�/�(/)�5*(/)�4-�0,68<)2*8(-������BT����6SQ06�C:�(,�@<-�(/)�

./0-� /4-0</4/)� 5,1� )<� 1-4<0*4,� 2/6/I,� 5/1/� /5(*0/0*,7-)� -7� -(� 21/7)5,12-� =� 69?*(-)�� �21/�

0/1/02-1A)2*0/�4-�(/)�5*(/)�4-�0,68<)2*8(-�2*5,�����-)�(/�8/>/�2-65-1/2<1/�4-�,5-1/0*97�B%�N���

U�C:� 5,1� (,� @<-� 7,� 1-@<*-1-� /)*(/6*-72,� 2F16*0,� 4-� (,)� ,0<5/72-)� 4-(� ?-.A0<(,� <� ,21,)�
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0,65,7-72-):�=� )-� -)2*6/� @<-� -(� 2*-65,� 4-� /11/70/4/�=�G<70*,7/6*-72,� 0,65(-2,� -)� 4-� 21-)�

6*7<2,)���/)�5*(/)�4-�0,68<)2*8(-�5<-4-7�)-1?*1�2/68*F7�0,6,�G<-72-�4-�-7-1+A/�/�8,14,�5/1/�

<7*4/4-)�/<J*(*/1-)�4-�5,2-70*/�B���C�@<-�0,721*8<=-7�/�1-4<0*1�(/)�-6*)*,7-)�/(*6-72/74,�(,)�

-@<*5,)� 4-� /0,74*0*,7/6*-72,� 4-� /*1-:� 1-G1*+-1/0*97� ,� -(F021*0,):� -)5-0*/(6-72-� 0</74,� -(�

?-.A0<(,� -)2;� 5/1/4,�� �,7� /5(*0/8(-)� *+</(6-72-� /(� 21/7)5,12-� 5,1� /+</:� 4,74-� -J*)2-7�

*65,12/72-)�51,8(-6/)�4-�-6*)*,7-)�=�1<*4,):�)<6*7*)21/7�<7/�-7-1+A/�)*(-70*,)/�/�)<86/1*7,)��

�,�,8)2/72-:�(/�(*6*2/0*97�4-(�G<70*,7/6*-72,�4-�(/)�5*(/)�4-�0,68<)2*8(-�2*5,�����-)�(/�5<1-3/�

4-(����/�/(*6-72/1�5<-)2,�@<-�-(�0,72-7*4,�4-����7,�5<-4-�)<5-1/1�7*?-(-)�4-�(/)���N���556�����

D�'E��

�(�51-0*,�/02</(�4-�(/)�5*(/)�4-�0,68<)2*8(-�D�E�=�)<�G*/8*(*4/4�)<5,7-7�-7�(/�/02</(*4/4�<7/�

8/11-1/�/�(/�/5(*0/0*97�6/)*?/�4-�-)2/�2-07,(,+A/���/1/�(/)�/5(*0/0*,7-)�4-�5*(/)�4-�0,68<)2*8(-�

-7� /<2,6,0*97:� -(� ,8>-2*?,� -)� 6->,1/1� (/� 4<1/8*(*4/4� -7� 0,74*0*,7-)� 1-/(-):� 4*)6*7<*1� (,)�

1-@<-1*6*-72,)� 4-� 2-65-1/2<1/� =� .<6-4/4:� =� 1-4<0*1� 0,)2-)� 6/72-7*-74,� (/� 4-7)*4/4� 4-�

0,11*-72-:�/4-6;)�4-�0,7)-+<*1�6/=,1�2,(-1/70*/�/(����=�/�0,65<-)2,)�4-�/3<G1-��

�

���� ����	�������	�����������
�����

�/� G<70*97� 4-� <7� 51,0-)/4,1� 4-� 0,68<)2*8(-� 0,7)*)2-� -7� (/� 21/7)G,16/0*97� 4-� <7�

0,68<)2*8(-�-7�.*419+-7,�=�)<�5,)2-1*,1�5<1*G*0/0*97�./)2/�/(0/73/1� (,)�7*?-(-)� 1-@<-1*4,)�-7�

)<)�/5(*0/0*,7-)�G*7/(-)���/��*+����%�6<-)21/�<7�-)@<-6/�0,70-52</(�4-�,82-70*97�4-�-7-1+A/�

-(F021*0/�/�5/12*1�4-�4*G-1-72-)�0,68<)2*8(-)�-7�-(�@<-�)-�*72-+1/�(/�,82-70*97�4-�.*419+-7,�4-(�

51,0-)/4,�4-�0,68<)2*8(-�=�)<�/5(*0/0*97�-7�(/)�5*(/)�4-�0,68<)2*8(-�D�E��

�/1/�<7�)*)2-6/�4-�0,68<)2*97�0,7?-70*,7/(�-J*)2-�<7/�/65(*/�+/6/�4-�0,68<)2*8(-)P�-7�

0/68*,:�5/1/�/(*6-72/1�(/)�5*(/)�4-�0,68<)2*8(-�2*5,����:�)9(,�-)�/0-52/4,�0,6,�0,68<)2*8(-�

-(�.*419+-7,�0,7�7*?-(-)�4-�556�4-�����

�/)� -2/5/)� 4-� 5<1*G*0/0*97� 4-� (/)� 0,11*-72-)� 1*0/)� -7� ��� ,82-7*4/)� 4-� (,)� 51,0-),)� 4-�

0,7?-1)*97�4-�0,68<)2*8(-:�1-)<(2/7�-)-70*/(-):�5<-)2,�@<-�-7�-(�-)2/4,�/02</(�4-�(/�2-07,(,+A/:�

(,)�7*?-(-)�4-����/46*2*4,)�5,1�5*(/)�4-�0,68<)2*8(-�4-�8/>/�2-65-1/2<1/�),7�-7�2,17,�/���N���

556���-721,�4-�-)2/)�-2/5/)�4-�5<1*G*0/0*97�1-)<(2/7�4-�+1/7�*72-1F)�51,0-),)�0,6,�(/�1-/00*97�

4-� 4-)5(/3/6*-72,� 4-� +/)� 4-� /+</� B0����	 #�"	 "(�,�1	 S��C� =� ,J*4/0*97� )-(-02*?/� 4-� ���

B���	��C��

�7� -)2-� /5/12/4,� 7,)� ?/6,)� /� 0-721/1� -7� (/� ,82-70*97� 4-� ��� /� 5/12*1� 4-(� 1-G,16/4,� 4-�

0,68<)2*8(-):�=�-7� (/)� )<0-)*?/)� -2/5/)�4-�5<1*G*0/0*97�5/1/�,82-7-1�<7/�0,11*-72-� 1*0/� -7����

@<-�5<-4/�/(*6-72/1�<7/�5*(/�4-�0,68<)2*8(-�2*5,�������

�

�

�
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�(� 1-G,16/4,� -)� (/� 2F07*0/� 6;)� ./8*2</(� 5/1/� (/� 51,4<00*97� 4-� +/)� -71*@<-0*4,� -7�

.*419+-7,:�5<72,�4-�5/12*4/�-7�6<0.,)�51,0-),)� *74<)21*/(-)���(� 1-G,16/4,�4-�.*41,0/18<1,):�

4-5-74*-74,�4-(�,J*4/72-�@<-�)-�<2*(*0-:�5<-4-�((-?/1)-�/�0/8,�4-�4*G-1-72-)�G,16/)!�1-G,16/4,�

0,7�?/5,1�4-�/+</:�1-G,16/4,�)-0,�,�0,7����:�,J*4/0*97�5/10*/(�=�1-G,16/4,�/<2,2F16*0,���21,�

6F2,4,�4-�1-G,16/4,�-)�-(�1-G,16/4,�0,7�5(/)6/���

�
�
� ������� ��!"#���

�0,74*0*,7/6*-72,�
4-(�0,68<)2*8(-�

�1,0-)/4,�4-(�
0,68<)2*8(-�

�*(/�4-��
0,68<)2*8(-�

�,11*-72-��
0,72*7</�

�����
���N����U��

�����
%��N���U��

�����
���N���U��

������
%�U��

����
V���U��

�����
���U��

�
�-)<(G<1/0*97�

�
�-)<(G<1/0*97�

�,68<)2*8(-�(A@<*4,�

�,68<)2*8(-�)9(*4,�
�

�
�/)*G*0/0*97�

�
�-)<(G<1/0*97�

�
	�#$�%�&$��

�/)�4-�)A72-)*)�
��Q���

�,68<)2*8(-�+/)-,),�

�
���	�'� �����
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�����

�����
�-2/7,(�

�*)0.-1N�1,5)0.�
�A72-)*)�=�
)-5/1/0*97�

�-2/7,(�
�A72-)*)�=�
)-5/1/0*97�
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�(���,�� ���	��	�����	��	�#���B�0�����C�-)�<7/�1-/00*97�-74,2F16*0/:�G/?,1-0*4/�/�<7/�

2-65-1/2<1/� 4-� ���N'��� U�� =� /� 8/>/� 51-)*97�� �<7@<-� 0</(@<*-1� .*41,0/18<1,� 5,41A/� )-1�

-65(-/4,:�0,7�-(�@<-�)-�,82*-7-�6/=,1�1-74*6*-72,�/����-)�0,7�-(�+/)�7/2<1/(:�0<=,�51*70*5/(�

0,65,7-72-�-)�-(��� :�)*-74,�(/�1-(/0*97�6,(/1�7,16/(6-72-�-65(-/4/����Q�� �4-��:�N���

*���   �+ ����� �*�
 

 ++ �C
�

B ��������������������B���C�

�
�(���,�� ���	��	�*+�B�0�����C�0,7)*)2-�-7�(/�1-/00*97�4-(�.*41,0/18<1,�0,7�-(�����5/1/�(/�

,82-70*97�4-����-���P�-)�<7/�1-/00*97�6;)�-74,2F16*0/�@<-�-(�1-G,16/4,�0,7�?/5,1�4-�/+</�=�

(/�2-65-1/2<1/�4-�,5-1/0*97�)<-(-�-)2/1�/(1-4-4,1�4-�(,)�'���U����)�<7/�1<2/�/(2-17/2*?/�5/1/�(/�

,82-70*97� 4-�<7� +/)� 4-� )A72-)*):� )*-74,� )<� /5(*0/0*97� *72-1-)/72-� 0</74,� )-� @<*-1-7� ,82-7-1�

0,11*-72-)� 0,7� <7/� 1-(/0*97� ��Q��� 0-10/7/)� /� (/� <7*4/4:� 0,6,� -7� (/)� )A72-)*)� 4-� �*)0.-1N

�1,5)0.�5/1/�+-7-1/1�.*41,0/18<1,)�4-�0/4-7/�(/1+/�=�/(0,.,(-)��

��*��   + ��� ��
� �

 
�* + ���������������������������B���C�

�
�/��4������	��������B�0�����C�5-16*2-�,82-7-1�+/)�4-�)A72-)*)�)*7�/5,12-�4-�-7-1+A/�-J2-17/P�

-)� <7/� 1-/00*97� /(2/6-72-� -J,2F16*0/:� /(0/73/74,� 2-65-1/2<1/)� 4-� ����N� ��� U�P� )-� )<-(-�

1-/(*3/1�0,7�,JA+-7,�5<1,�=�/�<7/�51-)*97�4-���N���8/1��

��
*


��   + ����� ��
�

 
�* + ����������������������������B���C�

�
�(���,�� ���	�����'� ����B�0���� C�-)�0,68*7/0*97�4-(�1-G,16/4,�0,7�?/5,1�4-�/+</�=�(/�

,J*4/0*97� 5/10*/(�� �/� -7-1+A/� 5/1/� -(� 1-G,16/4,� )-� ,82*-7-� 4-� (/� ,J*4/0*97� 5/10*/(� 4-� (,)�

.*41,0/18<1,)�@<-�,0<11-�-7�(/�51*6-1/�5/12-�4-(�(-0.,�0/2/(A2*0,���/�2-65-1/2<1/�/�(/�-721/4/�-)�

4-(�,14-7�4-�����N� ���U�:�=�/� (/�)/(*4/:�4-�'��N�����U�:�21/8/>/74,�/�<7/�51-)*97�4-���N%��

8/1:�<7/�1-(/0*97����Q��4-��N��=�<7/�1-(/0*97����B*721,4<0*4,�0,6,�/*1-CQ��4-��:�N�:���

*�44*��   �� C��B −++ ����� �� C
�

��B �
 

4�* +−+ �����������B�� C�

�
�(���,�� ���	��	���" ��)-�8/)/�-7�-(�/<6-72,�4-�1-/02*?*4/4�4-�(/)�-)5-0*-)�@<A6*0/)�-7�

-(� -)2/4,� -J0*2/4,� @<-� -)2;7� 51-)-72-)� -7� -(� 5(/)6/P� -)2/� 2-07,(,+A/� ,G1-0-�<7� 2/6/I,�6;)�

0,65/02,�0,7�1-)5-02,�/�(/�2-07,(,+A/�0,7?-70*,7/(���(�5(/)6/�)-�5<-4-�+-7-1/1�/�5/12*1�4-�<7/�

?/1*-4/4�4-�6F2,4,)�0,6,�-(�/10,�-(F021*0,:�5<(),)�4-�6*01,,74/)�,�6F2,4,)�4-�*74<00*97���/�

?-72/>/�4-�-)2-�51,0-),�-)�(/�?/1*-4/4�4-�0,68<)2*8(-)�@<-�5-16*2-�51,0-)/1:�)-�./�*7?-)2*+/4,�

0,7� /(0,.,(:� 4*-)-(:� 1-)*4<,)� 4-� 8*,6/)/� =� +/)� 7/2<1/(�� �-1,� <7� G/02,1� 0(/?-� @<-� /G-02/� /(�

1-G,16/4,�0,7�5(/)6/�-)�)<�4-5-74-70*/�4-�(/�-7-1+A/�-(F021*0/�D��E��

�,)�51,0-),)�4-�1-G,16/4,�4-�.*41,0/18<1,)�+-7-1/7�0,11*-72-)�1*0/)�-7�.*419+-7,:�0,7�<7/�

)-1*-�4-�)<851,4<02,)�?/1*/8(-:�2/(-)�0,6,�6,79J*4,�4-�0/18,7,:�4*9J*4,�4-�0/18,7,:�6-2/7,:�

-721-�,21,):�-7�G<70*97�4-�(/�0,74*0*,7-)�4-�1-/00*97���-5-74*-74,�4-�(/�<2*(*3/0*97�G*7/(�/�(/�



����������	

���

@<-�)-�4-)2*7-�-(�.*419+-7,�51,4<0*4,:�F)2-�4-8-1;�)-1�),6-2*4,�/�51,0-),)�4-�5<1*G*0/0*97�0,7�

-(�G*7�4-�-(*6*7/1�(,)�)<851,4<02,)�@<-�(-�/0,65/I-7��

������ 	����
�����������	���	������

�/�1-/00*97�S���B�0�����C:�5,1�(/�@<-�)-�1-4<0-�(/�0,70-721/0*97�4-����./)2/�7*?-(-)�4-(�

�L� /(� 5/),� @<-� 51,4<0-� <7� /<6-72,� -7� (/� 51,4<00*97� 4-� ��:� -)� <7/� 1-/00*97� (*+-1/6-72-�

-J,2F16*0/� @<-� )<-(-� ((-?/1)-� /� 0/8,� -7� 4,)� -2/5/):� <7/� /� /(2/� 2-65-1/2<1/� B���N ��� U�C:�

)-+<*4/� 4-� ,21/� /� 8/>/� 2-65-1/2<1/� B���N���� U�C:� 5/1/� /0-10/1)-� /(� -@<*(*81*,� =� ,82-7-1� (/�

6;J*6/�0,7?-1)*97�4-�6,79J*4,�4-�0/18,7,���

*��* �+ ����� �� �*� + ��B∆���W�N� �:��R$Q6,(�C������B���C�

������ ��
���
���������
���������

�/�1-/00*97����	���B�0����%C:�4-�(/�@<-�./8(/1-6,)�0,7�4-2/((-�6;)�/4-(/72-:�2*-7-�5,1�

,8>-2,� 4*)6*7<*1� (/� 0,70-721/0*97� 4-� ��� /� 7*?-(-)� 4-�556�6-4*/72-� ,J*4/0*97� )-(-02*?/� 4-�

6,79J*4,�4-�0/18,7,�0,7�,JA+-7,���

��

�
*�* + ���� ��* �B∆��W�N����:%�R$Q6,(C���������������B��%C�

�
�7�(/�,J*4/0*97�)-(-02*?/�4-����-)�7-0-)/1*,�/4*0*,7/1�<7/�5-@<-I/�0/72*4/4�4-�,JA+-7,�/(�

+/)�51,0-4-72-�4-�(/�0����	#�"	"(�,�:�-(�0</(�5/)/�/�21/?F)�4-�<7�0/2/(*3/4,1�@<-�/4),18-�-(����

4-�G,16/�)-(-02*?/�0,7�1-)5-02,�/(�.*419+-7,:�4,74-�-(����1-/00*,7/�0,7�-(�,JA+-7,��

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

�J*)2-7�4*G-1-72-)�5,)*8*(*4/4-)�5/1/�(/�-(*6*7/0*97�4-���:�=/�)-/�5,1�51,0-),)�@<A6*0,)�N

6-2/7/0*97N:� 0,6,�5,1�51,0-),)�GA)*0,)� N1-/02,1-)�4-�6-681/7/�,� )*)2-6/)�4-� /4),10*97�5,1�

0/68*,)�4-�51-)*97�M���""���	"0�#	��"������O�B���CN��

�/� �������� -)� (/� .*41,+-7/0*97� 4-� ��� B�0�� ���C:� 1-/00*97� *7?-1)/� /(� 1-G,16/4,� 4-�

6-2/7,���(�6-2/7,�51,4<0*4,�7,�5-1><4*0/� (,)�-(-021,4,)�4-� (/�5*(/�4-�0,68<)2*8(-:� )*7,�@<-�

/02H/�0,6,�4*(<=-72-���*7�-68/1+,:�(/�4-)?-72/>/�4-�-)2-�6F2,4,�-)�-(�0,7)<6,�4-�.*419+-7,�

D��E!�5,1�0/4/�6,(�4-����)-�0,7)<6-7���6,(-)�4-������,1�,21,�(/4,:�-)2/�1-/00*97�2*-7-�(<+/1�/�

-(-?/4/�2-65-1/2<1/:�/(1-4-4,1�4-����N����U�:�(*+-1/6-72-�)<5-1*,1�/�(/�2-65-1/2<1/�4-�)/(*4/�

4-(�1-/02,1�4-�0����	#�"	"(�,���

�

����* + ����� *��� � + �B∆���W�N��%:��R$Q6,(C����B���C�

�,)���������"	��	 � ����� )-� 8/)/7� -7� (/� 4*G<)*97� )-(-02*?/� /� 21/?F)�4-�<7/�6-681/7/�

6-2;(*0/� ,� 0-1;6*0/�� �,7� <7/� /(2-17/2*?/� *72-1-)/72-� -7� 0</72,� @<-� 0,7)*+<-7� )-5/1/1�

)-(-02*?/6-72-� -(� .*419+-7,� 4-(� 1-)2,� 4-� (,)� +/)-)�� �*G-1-72-)�6-2/(-)� )-�5<-4-7�<)/1� 0,6,�
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�����������������������������������������������������������������������������������������������������������������������������

6-681/7/:�5-1,�-)�-(�5/(/4*,�-(�6;)�-G-02*?,�=:�4-)/G,12<7/4/6-72-:�-(�6;)�0/1,���7�(/�51;02*0/�

)-� <)/7� /(-/0*,7-)� 4-� �4� 0,7� �+:� �<� =� �*:� =� )-� -)2;� *7?-)2*+/74,� -7� 6-681/7/)� 4-� �4�

),5,12/4/)�-7�6-2/(-)�5,1,),)�=�)<)21/2,)�0-1;6*0,)�0,7�-(�G*7�4-�1-4<0*1�-(�0,72-7*4,�4-��4�

D��E���4-6;)�4-(�-(-?/4,�51-0*,:�<7�1-/02,1�4-�6-681/7/�0<-72/�0,7�-(�*70,7?-7*-72-�4-�@<-�

)<�0,65,12/6*-72,�-)2;�(*6*2/4,�=�0,721,(/4,�5,1�7<6-1,),)�5/1;6-21,):�0,6,�(/�-)2/8*(*4/4�

2F16*0/� 4-� )<)� 0,65,7-72-):� (/� 1-)*)2-70*/� 6-0;7*0/:� )<� +-,6-21A/:� (/� 5-16-/8*(*4/4� =�

)-(-02*?*4/4� 4-� (/� 6-681/7/�� �7� (/� /02</(*4/4:� )<� /5(*0/0*97� -)2;� 1-)21*7+*4/� /� 5-@<-I/)�

/5(*0/0*,7-):� 5,1� (,� @<-� )-� 0,7)*4-1/7� *7?*/8(-)� -7� (/� *72-+1/0*97� 4-(�51,0-)/4,1� G*7/(� D��E��

�21,)�/<2,1-)�D��E�*70*4-7�-7�G/02,1-)�@<-�/G-02/7�/�(/�)-+<1*4/4�=�G*/8*(*4/4�4-�(/)�6-681/7/)�

4-��4�5/1/�5<1*G*0/1���:�0,6,�-(�4*GA0*(�0,72/02,�-721-�-(�/0-1,�4-(�1-/02,1�=�(/�6-681/7/�=�(/�

4*G<)*97�*72-16-2;(*0/��

�(������"�	5.��6�5<-4-�5<1*G*0/1� (/� 0,11*-72-�4-���� ./)2/�'':'''�L���)�<7/� )-5/1/0*97�

GA)*0/� 8/)/4/� -7� (/� 0/5/0*4/4� 4-� 0*-12,)� 6/2-1*/(-):� 0,6,� 0/18,7-)� /02*?,)� =� 3-,(*2/):� 5/1/�

/4),18-1�=�4-),18-1�+/)-)�5,1�0/68*,�4-�51-)*97�B�N���8/1CP�)-�21/2/�4-�<7�51,0-),�1-+-7-1/2*?,�

0A0(*0,:� -7� ?/1*/)� -2/5/):� 5,1� (,� @<-� )<� 2/6/I,� -)� 0,7)*4-1/8(-:� (,� @<-� <7*4,� /(� )*)2-6/� 4-�

2<8-1A/)�=�0,721,(:�)-�21/4<0-�-7�<7�51,0-),�4-�0,)2-�-(-?/4,��

�

�,7)*4-1/74,�(/)�0,74*0*,7-)�4-�,5-1/0*97�=�(/)�0,74*0*,7-)�-J*+*4/)�-7�(/�0,11*-72-�G*7/(:�

-(�6A7*6,�0,7)<6,�4-����=�-(�6A7*6,�0,)2-:�2,4,�/5<72/�/�@<-�-(�51,0-),�6;)�51,6-2-4,1�4-�

5<1*G*0/0*97�4-�(/�0,11*-72-�4-���:�5/1/�(/�-(*6*7/0*97�4-���:�-)�(/�,J*4/0*97�)-(-02*?/�4-����

D��:�� N��E��

��(� �'
���
���������
��������)��������������*���	�����
����

�� ��� 	����
��������
���
���������

�/� ,J*4/0*97� )-(-02*?/� 4-� ��� B�0�� ���C:� 2/68*F7� 0,7,0*4/� 0,6,� ���	��:� -)�

5,)*8(-6-72-�-(�51,0-),�6;)�/4-0</4,:�5/1/�*72-+1/1(,�-7�<7�51,0-)/4,1�4-�0,68<)2*8(-�0,7�-(�

G*7�4-�5<1*G*0/1�(/�0,11*-72-�1*0/�-7����=�-(*6*7/1�-(������)2,�-)�4-8*4,�/�@<-�(/)�0,74*0*,7-)�4-�

,5-1/0*97�4-(� 1-/02,1�4-� ,J*4/0*97� )-(-02*?/:� -7� 0</72,� /� 2-65-1/2<1/�=�51-)*97:� -)2;7� -7�<7�

*72-1?/(,� -721-� (/)� 4-� (/� 0,11*-72-� 4-� )/(*4/� 4-(� 1-/02,1� 4-� MS��O� =� (/)� 4-� <7/� 5*(/� 4-�

0,68<)2*8(-�2*5,����P�7,�0,7)<6-����=:�-7�-(�1-/02,1�-7�-(�@<-�)-�((-?/�/�0/8,�(/�1-/00*97:�-)�

4-�G;0*(�0,7)21<00*97:�,5-1/0*97�=�6/72-7*6*-72,���

�/�,J*4/0*97�)-(-02*?/�4-����2*-7-�5,1�,8>-2,�4*)6*7<*1�(/�0,70-721/0*97�4-����/�7*?-(-)�

4-�556�6-4*/72-�,J*4/0*97�)-(-02*?/�4-�6,79J*4,�4-�0/18,7,�0,7�,JA+-7,:�5/1/�51,4<0*1�������

��

�
*�* + ���� ��* �B∆��W�N����:%�R$Q6,(C�������B���C�

�
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���

�7� (,)�H(2*6,)� /I,)� ./� ./8*4,�<7� *72-1F)� 01-0*-72-� -7� -(� 4-)/11,((,� 4-� 0/2/(*3/4,1-)� @<-�

,J*4-7�4-�G,16/�)-(-02*?/�-(����-7�51-)-70*/�4-����D��E���

�� ��� �����
#���	��������
���
���������
���������

�(�0/2/(*3/4,1�4-�,J*4/0*97�)-(-02*?/�4-���:�0,7�,8>-2,�4-�*72-+1/1(,�-7�<7�51,0-)/4,1�4-�

0,68<)2*8(-:�4-8-�0<65(*1�(/)�)*+<*-72-)�0,74*0*,7-)�D��N�'E!��

• /(2/�/02*?*4/4�4-�,J*4/0*97�4-�����

• /(2/�)-(-02*?*4/4�./0*/�(/�G,16/0*97�4-�����0,7�1-)5-02,�/�(/�G,16/0*97�4-�����

• 2-65-1/2<1/� 4-� ,5-1/0*97� -721-� -(� /72-1*,1� 51,0-),� 0/2/(A2*0,� =� (/� 2-65-1/2<1/� 4-�

,5-1/0*97�/+</)�/8/>,�

• /(2/�1-)*)2-70*/�/�(/�4-)/02*?/0*97�5,1�����=�����51-)-72-)�-7�(/�0,11*-72-�4-�+/)-)�4-�

(/�/(*6-72/0*97�

�)� 7-0-)/1*,� ,52*6*3/1� (/)� 0,74*0*,7-)� 4-� ,5-1/0*97� D��E� 0,6,� 2-65-1/2<1/:� 1-(/0*97�

��Q��:� 1-(/0*97� 6/)/� 4-� 0/2/(*3/4,1Q0/<4/(� /(*6-72/4,:� 5/1/� -(*6*7/1� (/� 5,)*8*(*4/4� 4-� @<-�

,0<11/7� 5/1/(-(/6-72-:� ,� 4-� G,16/� 0,7)-0<2*?/:� (/� ,J*4/0*97� 4-� ��� B�0�� ��'C� =� (/� 1-/00*97�

*7?-1)/�4-�4-)5(/3/6*-72,�4-(�+/)�4-�/+</�B�0������C��

�� �

�
*� + ���� *� � ��B∆���W�N�� ��R$Q6,(C���������������B���'C�

*��* �+ ����� �� �*� + ���B∆���W�N� �:��R$Q6,(C���B�����C�
�

�/� -J,2-16*0*4/4� 4-� (/)� 1-/00*,7-)� 4-� ,J*4/0*97� 4-� ��� -� ��� ./0-� @<-� )-� G,16-7�

4-2-16*7/4,)� 5<72,)� 0/(*-72-)� -7� -(� (-0.,� 0/2/(A2*0,:� G/?,1-0*-74,� (/� 0*7F2*0/� 4-� (/� 1-/00*97�

*7?-1)/�4-�4-)5(/3/6*-72,�4-(�+/)�4-�/+</�D��E�=�4*)6*7<=-74,�(/�0,7?-1)*97�7-2/�4-������,1�

-)2/�1/397�-)�4-�)<6/�*65,12/70*/�<7�0,721,(�/4-0</4,�4-�(/�21/7)6*)*97�4-�0/(,1���

�1/4*0*,7/(6-72-:�(,)�0/2/(*3/4,1-)�<2*(*3/4,)�-7�,J*4/0*97�)-(-02*?/�4-����-7�51-)-70*/�4-�

/(2/)�0/72*4/4-)�4-����)-�./7�0(/)*G*0/4,�-7�21-)�2*5,)�D��:���E!�

• 0/2/(*3/4,1-)�8/)/4,)�-7�,1,��

• 0/2/(*3/4,1-)�8/)/4,)�-7�6-2/(-)�4-�21/7)*0*97��

• 0/2/(*3/4,1-)�8/)/4,)�-7�6-2/(-)�7,8(-)���

��(����� ����+",�&$�� �-� �&$ ��.�$�$�

�7�-)2-� 2*5,�4-�0/2/(*3/4,1-):� -(�,1,�-)� ),5,12/4,�6/=,1*2/1*/6-72-� ),81-� (,)� ),5,12-)�αN

�-���:� �*��:� �,�J:� �*�J:� �+B��C�:� �-��:� �7��:� �7�J:� γN�(���� =� #7��� �,16/(6-72-� )-�

,5-1/7�-7�-(�*72-1?/(,�4-�2-65-1/2<1/)���N����U�:�)-�/(*6-72/7�0,7���:����-�*7-12-�B���,��-C�

0,7�1-(/0*97�4-�0,70-721/0*97���Q���-721-��Q��=���Q����7�/(+<7,)�-)2<4*,)�/4*0*,7/7����B�N���

LC�=�-7�6-7,)�,0/)*,7-)�*721,4<0-7�����=�����D��N %E��



����������	

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

�/�?-72/>/�4-(�<),�4-�0/2/(*3/4,1-)�4-�,1,�G1-72-�/�(,)�4-�5(/2*7,�-)�(/�1-4<00*97�4-(�0,)2-�=�

(/�-(-?/4/�/02*?*4/4�-7�(/�,J*4/0*97�4-����/�2-65-1/2<1/�/68*-72-�D��E���-1,�/02</(6-72-�(,)�

0/2/(*3/4,1-)�4-�,1,�0<-72/7�0,7�-(� *70,7?-7*-72-�4-�@<-� )-� 1-@<*-1-�,52*6*3/1�-(�6F2,4,�4-�

51-5/1/0*97�5/1/� 0,721,(/1� -(� 2/6/I,� 4-� 5/12A0<(/� B�� 76C� =� (/� 1-51,4<0*8*(*4/4� 4-(� 6F2,4,:�

/4-6;)�4-�4-2-16*7/1�(/�-)2/8*(*4/4�0,7�1-)5-02,�/�(/�)*72-1*3/0*97�=�4-)/02*?/0*97�D� :��%N �E��

�21/�4*G*0<(2/4�@<-�51-)-72/7�(,)�0/2/(*3/4,1-)�4-�,1,�-)�-(�4-)0-7),�4-�/02*?*4/4�0/2/(A2*0/�

-7� 51-)-70*/� 4-� ���� =� ���� D� :�   N �E�� �/� 7/2<1/(-3/� 4-(� ),5,12-� -)� 4-2-16*7/72-� -7� (/�

/02*?*4/4:� )-(-02*?*4/4� =� -)2/8*(*4/4� 4-� 0/2/(*3/4,1-)� 4-� ,1,� ),5,12/4,)�� �)2-� /)5-02,� (,�

*7?-)2*+/��0.<8-12�=�0,(�� D��E�@<-�-)2<4*/� (/� *7G(<-70*/�4-� (,)�),5,12-)�αN�-���:��*��:��,�J:�

�*�J:� �+B��C�:� �-��:� �7��:� �7�J:� =� γN�(���:� =� 0,70(<=-� @<-� (,)� ),5,12-)� G;0*(6-72-�

1-4<0*8(-)�),7�(,)�@<-�51-)-72/7�6->,1�/02*?*4/4��

�(�6-0/7*)6,�4-�1-/00*97�-7�(/�,J*4/0*97�)-(-02*?/�4-����0,7�(,)�0/2/(*3/4,1-)��<Q#7�:�=�

�<Q�*���)-�((-?/�/�0/8,�4-�4,)�G,16/)���7�(/�51*6-1/:�-(����=�-(����)-�/4),18-7�/�(/�?-3�-7�(/�

)<5-1G*0*-�4-�(/)�5/12A0<(/)�4-�,1,�4-�G,16/�1;5*4/�=�4*1-02/���7�(/�)-+<74/:�(-72/�-�*74<0*4/�5,1�

-(�,JA+-7,�51-)-72-�-7�(/�G/)-�+/):�)-�*7?,(<01/7�(,)�,JA+-7,)�4-�(/�)<5-1G*0*-�4-(�),5,12-�=�4-�

(/�)<5-1G*0*-�4-�(/)�5/12A0<(/)�4-�,1,���/�51*6-1/�-)�6;)�)*+7*G*0/2*?/�-7�(/�/02*?*4/4�0/2/(A2*0/��

�7� (,)� -7)/=,)� -7� (,)� @<-� ./=� .<6-4/4:� )-� ,8)-1?/� @<-� -(� /+</� )-� /4),18-� 4-� G,16/�

4*),0*/2*?/:�-7�G,16/�4-�51,2,7-)�,�4-�+1<5,)�.*41,J*(,�4-5-74*-74,�4-� (/�/0*4-3�4-(�),5,12-�

D %E��

�/2/(*7/�=� 0,(�� D �E� 4-)/11,((/7�<7�6F2,4,� 4-�51-5/1/0*97� 4-� 0/2/(*3/4,1-)� 4-��<� ),81-�

�(���� =� �*���� �.*7+� =� 0,(�� D �E� 5/2-72/7� <7� 51,0-),� 5/1/� (/� )A72-)*)� 4-� 0/2/(*3/4,1-)� 4-�

7/7,5/12A0<(/)�4-��<:�/)5-02,�0(/?-�-7�(/�51-5/1/0*97�4-�0/2/(*3/4,1-)�/02*?,)�8/)/4,)�-7�,1,��

��(����� ����+",�&$�� �-� �&$ ��.�%���+� �&�����. "/"0.�

�,)�0/2/(*3/4,1-)�8/)/4,)� -7�6-2/(-)�4-� 21/7)*0*97�-)2<4*/4,)�51-)-72/7�7,16/(-6-72-� (/�

0,65,)*097� �<�JQ�-��:� �,�JQ�-��:� �<�Q#7�� =� �<Q�-Q�(����� �,1� (,� @<-� 1-)5-02/� /� (/)�

0,74*0*,7-)�4-�,5-1/0*97:�,5-1/7�/�2-65-1/2<1/)�-721-����=��%��U�:�/(*6-72/4,)�0,7���:���:�

���-�*7-12-:�0,7�1-(/0*97�4-�0,70-721/0*97���Q���-721-��Q��=���Q��-���� �N���L�=�)*7�/4*0*97�4-�

����=�����D 'N��E��

�,7� 1-)5-02,� /� (,)� 0/2/(*3/4,1-)� 8/)/4,)� -7� 6-2/(-)� 4-� 21/7)*0*97:� �/18;7� =� 0,(�� D 'E�

-J5,7-7�-(�51,0-4*6*-72,�5/1/�51-5/1/1�-(�0/2/(*3/4,1��<�JQ�-��:�/(2/6-72-�/02*?,�=�)-(-02*?,�

/��%��U����,)�6->,1-)�1-)<(2/4,)�)-�,82*-7-7�0</74,�-(�0,81-�-)�.,6,+F7-/6-72-�4*)21*8<*4,�

),81-�-(��-�����/�1-/00*97�-)�0/2/(*3/4/�5,1�(,)�0-721,)�4-�(/�*72-1G/)-�4-��<�JQ�-��:�-7�(,)�

0</(-)�-(��-���51-)-72/�<7�+1/7�7H6-1,�4-�?/0/72-)�4-�,JA+-7,�@<-�5-16*2-7�/(2/�6,?*(*4/4�

4-(�,JA+-7,�5/1/�1-/00*,7/1���,)�-(-6-72,)�4,5/72-)�/G-02/7�/�(/�0-(4/�<7*4/4�4-��-�����7�(,)�

0/2/(*3/4,1-)� 4,5/4,)� 0,7� 0,81-:� -(� /<6-72,� -7� -(� 0,72-7*4,� 4-� 0,81-� ./0-� @<-:� 4<1/72-� (/�

0/(0*7/0*97� 4-(� 0/2/(*3/4,1:� -(� 9J*4,� 4-� 0,81-� /02H-� 4-� /+-72-� 5<-72-� -721-� (,)� 01*)2/(-)�
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/4=/0-72-)�4-��-���=�4*G*0<(2-�)<�01-0*6*-72,:�(,�@<-�)-�21/4<0-�-7�(/�4*)6*7<0*97�4-(�2/6/I,�

4-(�01*)2/(�=�/<6-72-�-(�7H6-1,�4-�01*)2/(-)�5,1�5/12A0<(/�-?*2/74,�(/�/+(,6-1/0*97��

�/12A7-3N�1*/)� =� 0,(�� D��E� -65(-/� 0/2/(*3/4,1-)� 4-� �<�Q�-��� =� �<�QB�-:�C�J:� )*-74,�

�W#1� ,� �8:� 5/1/� (/� ,J*4/0*97� )-(-02*?/� 4-� ��� -7� 51-)-70*/� 4-� /(2,� 0,72-7*4,� 4-� ���� �,7�

1-)5-02,�/�(,)�1-)<(2/4,)�4-�/02*?*4/4�0/2/(A2*0/:�-(�)*)2-6/�6;)�/02*?,�-)��<�Q�-���B0,7?-1)*97�

4-� ��� -)� ���LC� -721-� � �� =� �%�� U�� 4-� 2-65-1/2<1/�� �*<� =� 0,(�� D��E� -)2<4*/� -(� -G-02,� 4-(�

0,72-7*4,�-7�0,81-:�-7�-(�0/2/(*3/4,1��<�Q�-��:�-(�2*-65,�4-�0,72/02,�=�(/�51-)-70*/�4-�����=�

������(�0,72-7*4,�4-�0,81-�4-8-�)-1���L:�=�(/�2-65-1/2<1/�4-�0/(0*7/0*97�952*6/�-)�4-�%���U��

4<1/72-� .�-7�/*1-�5/1/�,82-7-1�<7/�0,7?-1)*97�4-����4-�'%L�/�� ��U����

X/7+� =� 0,(�� D��E� *7?-)2*+/7� 4*G-1-72-)� 0/1+/)� 4-� 0,8/(2,� -7� <7� 0/2/(*3/4,1� �,�JQ�-�����

S *(R-)� =� 0,(�� D��E� /7/(*3/7� (/� /02*?*4/4� 4-(� 0/2/(*3/4,1:� -(� 2/6/I,� 4-� (,)� 01*)2/(-)� =� (/�

0,65,)*0*97�4-�(/�)<5-1G*0*-:�*4-72*G*0/7�(/�-)21<02<1/�M8<(RO�=�-)8,3/7�(/�-0</0*97�0*7F2*0/�4-(�

0/2/(*3/4,1� �-�NJ�/J��NJQ��� �.--R/2/6/1(-� =� 0,(�� D� E:� -)2<4*/7� 4*G-1-72-� 0,65,)*0*97� 4-(�

0/2/(*3/4,1��<Q�-Q�(����=�(/�2-65-1/2<1/�4-�,5-1/0*97�-)���N����U���$<7+�=�0,(��D��E�/7/(*3/7�

-(�-G-02,�4-� (/� 2-65-1/2<1/�4-� 0/(0*7/0*97�-7� -(� 0/2/(*3/4,1��<�N�-���5/1/� 0,7)-+<*1�6/=,1�

/02*?*4/4�0/2/(A2*0/�-7� (/� 1-/00*97�4-�,J*4/0*97�)-(-02*?/�4-����/� 2-65-1/2<1/�4-�����U����/�

G,16/0*97�4-��<N�-N��-)2/8(-� -)� (/� 1-)5,7)/8(-�4-� (/� /(2/�/02*?*4/4�0/2/(A2*0/���,-1R-�=� 0,(��

D�%E� 0,65/1/7� (/� 0,7?-1)*97� 4-� ��� -7� G<70*97� 4-� (/� 2-65-1/2<1/� 0,7� (,)� 0/2/(*3/4,1-)�

�<�Q�-��:��<Q�-����=��<Q�-���5/1/�(/�,J*4/0*97�)-(-02*?/�4-����-7�51-)-70*/�4-������,7�-(�

0/2/(*3/4,1� �<�Q�-��� ),5,12/4,� ),81-� <7� )<8)21/2,� 4-� /0-1,� *7,J*4/8(-� 0,7)2*2<=-74,� <7�

6*01,1-/02,1:�-7�(,)�@<-�)-�5<-4-�,5-1/1�/�����U��=�0,7�<7�2*-65,�4-�1-)*4-70*/�*7G-1*,1�/�� �

6):�)-�5<-4-7�0,7)-+<*1�0,7?-1)*,7-)�4-����4-(�''L���/=(,1�=�0,(��D��E�-7)/=/7�-(�6F2,4,�4-�

51-5/1/0*97� =� ,82*-7-7� (/� /02*?*4/4� 4-(� 0/2/(*3/4,1� �<�Q#7�:� 5/1/� (/� ,J*4/0*97� 4-� ��� /�

2-65-1/2<1/�/68*-72-��

#.-75*7+�=�0,(��D��E�,52*6*3/7�(/�)A72-)*)�4-�0/2/(*3/4,1-)�4-��<�,��+�),81-��*��:��(����=�

�*��:�=�X(/<)�=�0,(��D�'E�4-)/11,((/7�0/2/(*3/4,1-)�4-��<:��7�=��-��

�/� 4*G*0<(2/4� @<-�51-)-72/7� (,)� 0/2/(*3/4,1-)� 8/)/4,)� -7�6-2/(-)� 4-� 21/7)*0*97� -)� @<-� (/�

/4*0*97� 4-� ���� =� ���� 4*)6*7<=-� 4-� <7/� 6/7-1/� *65,12/72-� (/� /02*?*4/4� 0/2/(A2*0/� 5/1/� (/�

,J*4/0*97�4-���:�5,1�(,�@<-�)-1A/�7-0-)/1*,�/<6-72/1�(/�2-65-1/2<1/�4-�,5-1/0*97�=�-(�2*-65,�

4-�0,72/02,�5/1/�,82-7-1�(/�6*)6/�/02*?*4/4���/1/�@<-�2-7+/�(<+/1�(/�1-/00*97�4-����	���/�

8/>/)�2-65-1/2<1/):�-(����-)�@<*6*),18*4,�),81-�(/�)<5-1G*0*-�4-(�0/2/(*3/4,1����6-4*4/�@<-�(/�

2-65-1/2<1/� /<6-72/:� 0,6*-73/� /� 4-),18-1)-� -(� ��:� 4->/74,� 0-721,)� /02*?,)� (*81-)� 5/1/� (/�

/4),10*97�4-�,JA+-7,�=�@<-� )-� ((-?-�/� 0/8,� (/� 1-/00*97���,1�-70*6/�4-� 0*-12/� 2-65-1/2<1/:� (/�

G1/00*97�4-����4-01-0-�/H7�6;)�=�)-�G/?,1-0-�(/�/4),10*97�4-���:�@<-�1-/00*,7/�0,7�-(�,JA+-7,�

/4),18*4,:�0,65*2*-74,�0,7�-(���:�0,7�(,�@<-�(/�)-(-02*?*4/4�/�����4-(�0/2/(*3/4,1�4-)0*-74-��

�,1� 2/72,:� )-� 4-8-� 21/8/>/1� /� 2-65-1/2<1/�5/1/� (/� 0</(� (/� /4),10*97�4-���� 7,� 0,65*2/�5,1� (,)�

0-721,)�/02*?,)�0,7�-(������
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��(����� ����+",�&$�� �-� �&$ ��.�%���+� �.$-+� �

�,)�0/2/(*3/4,1-)�4-�6-2/(-)�7,8(-)�)-�51-5/1/7�<2*(*3/74,��2:�
1:��4:�	<�=�	.�),5,12/4,)�

-7��-��:��(���:��*��:��*��N�(���:��/���:��+�:��-��:��-J#1B�NJC��:��*��:�6,14-1*2/�=�0/1897�

/02*?,���5-1/7�-7�<7�6/=,1�1/7+,�4-�2-65-1/2<1/)�-721-����=�����U�:�/(*6-72/4,)�0,7���L���:�

�N �L���:���N���L���:���N���L�����=���N���L�����D%�N��E��

�/=�<7� /65(*,� 7H6-1,� 4-� *7?-)2*+/4,1-)� @<-� )-� 4-4*0/7� /(� -)2<4*,� 4-� 0/2/(*3/4,1-)� 4-�

6-2/(-)�7,8(-)�),5,12/4,)���/1*I,�=�0,(��D%�E�51-5/1/7�4,)�)-1*-)�4-�0/2/(*3/4,1-):�(/�51*6-1/:�

�2:��4�-�
1� ),81-��-���=��-J#1B�NJC��:�=� (/� )-+<74/��2� ),81-��-��:��*��N�(���:��(���:��*��:�

�/����=��+����)2<4*/7�(/�*7G(<-70*/�4-(�6-2/(�-7�(/�0,7?-1)*97�4-����=����=�(/�)-(-02*?*4/4�/�

���:� -7� G<70*97� 4-� (/� 2-65-1/2<1/�� �,7� -(� 0/2/(*3/4,1� @<-� 0,72*-7-� �4:� 7,� )-� ,8)-1?/�

0,7?-1)*97�4-���:�5<-4-�)-1�4-8*4,�/�)<�8/>,�0/(,1�4-�,J*4/0*97�B%��U�C���(��2�6<-)21/�6/=,1�

/02*?*4/4� /� 6-7,1-)� λ, 4-G*7*-74,� λ� 0,6,� 4,)� ?-0-)� (/� 0,70-721/0*97� 4-� ��� /(*6-72/4,�

4*?*4*4,� 5,1� -(� ��� /(*6-72/4,�� �,)� 6->,1-)� 1-)<(2/4,)� )-� ,82*-7-7� 0,7� ),5,12-)� 8;)*0,):�

-J0-52,�0,7�(/��(����@<-�)-�0,7)*4-1/�<7�),5,12-�M7,�/02*?,O�5/1/�(/�6,?*(*4/4�4-�,JA+-7,���(�

,14-7� -7�G<70*97�4-(� ),5,12-�5,1�6/=,1� /02*?*4/4� -)!��-��V�(���V�+�V�/���V�*��V�*��N

�(������*�=�0,(��D%�E�0,65/1/7�(/)�G/)-)�/02*?/)�4-��2�=��4:�),81-�),5,12-)�4-��(����=��*��:�)*7�

51,6,?-1�=�51,6,?*4,)�0,7�4*G-1-72-�0/72*4/4�4-��-�����--�=�0,(��D%�E�51-5/1/7�<7�0/2/(*3/4,1�

�2N	<Q�(����5/1/�,J*4/0*97� )-(-02*?/�@<-� -)� -?/(</4,�-7�<7� )*)2-6/�4-���=�4-����RS-�5/1/�

/5(*0/0*,7-)� -7� ?-.A0<(,)�� X,1,2R*R.� =� 0,(�� D%�E� 51-5/1/7� �2QγN�(���� ),81-� <7� 6,7,(*2,� =�

51,5,7-�@<-�-(�6-0/7*)6,�4-�1-/00*97�0,7)*)2-:�-7�@<-�-(����)-�/4),18-�),81-�-(��2�=�-(����)-�

/4),18-� 4-�G,16/� 4*),0*/2*?/� ),81-� -(�9J*4,� 4-(�6-2/(�� �/� 1-/00*97� ,0<11-� -721-� -(� ���=� -(�

,JA+-7,� /4=/0-72-�� �3R/1/� =� 0,(�� D% E� *7?-)2*+/7� )-1*-)� 4-� 0/2/(*3/4,1-)� �2N�-� =� �2N�7�

),5,12/4,)�-7�0/1897�/02*?/4,��S /2/7/8-�=�0,(��D%�E�-)2<4*/7�-(�0/2/(*3/4,1��2N�-Q6,14-7*2/���

�.,*�=�0,(��D��E�)-�4-4*0/7�/(�-)2<4*,�0*7F2*0,�4-(�0/2/(*3/4,1��2N�-QγN�(����4-��.+-(./14�

�-(-02,J,:� /7/(*3/74,� (/� *7G(<-70*/� 4-� (/� 1-(/0*97� ��Q��:� (/� /4*0*97� 4-� /+</� =� 6,4,)� 4-�

,5-1/0*97� 7,� *),2-16,)�� �<+*-1-7� @<-� (/)�6->,1-)� 0,74*0*,7-)� 4-� ,5-1/0*97� )-� /(0/73/7� 0,7�

1-(/0*97���Q����:��/��:�:�-7�*),2-16,�/����N����U��=�0,7�<7�0,72-7*4,�4-�/+</�4-(���L:�0,7�-(�

0/2/(*3/4,1� �2QγN�(���� �/� )-(-02*?*4/4� 4-(� 0/2/(*3/4,1� -)� G<70*97� 51*70*5/(6-72-� 4-� (/�

2-65-1/2<1/�=�(/�0,65,)*0*97�4-�(/�/(*6-72/0*97���9(,�(/�51-)*97�5/10*/(�4-����=����*7G(<=-7�

-7�(/�1-/00*97:�5,1�(,�@<-�)-�5<-4-�/)<6*1�@<-�(/�0*7F2*0/�-)�4-(�2*5,!�N1��WRY5
α
��Y5

β
����

�0.<8-12�=�0,(��D%�E�0,65/1/7�(,)�0/2/(*3/4,1-)��2QγN�(����=��<QαN�-����./0*-74,�<),�4-�

6-4*4/)�4-�
	�B�	
���N��,,�"�	��,����������
	C�),81-�(/�/4),10*97�4-(����/�(/)�2-65-1/2<1/)�

4-�,5-1/0*97�B����=����U�:�1-)5-02*?/6-72-C�=�-J5(*0/7�(/�1/397�5,1�(/�@<-�(/�0*7F2*0/�-7�-)2,)�

4,)�0/2/(*3/4,1-)�5/1/�(/�,J*4/0*97�)-(-02*?/�4-����-7�51-)-70*/�4-����-)�4*G-1-72-���*-721/)�

@<-�0,7�-(�0/2/(*3/4,1��<QαN�-����4*)6*7<=-�(/�)-(-02*?*4/4�/(�4*)6*7<*1�(/�51-)*97�5/10*/(�4-�

��:� 0,7� -(� 0/2/(*3/4,1� �2QγN�(���:� (/� )-(-02*?*4/4� -)� 0,7)2/72-�� �)2,� -)� 4-8*4,� /� @<-� -(�



����������	

�%�

0/2/(*3/4,1��<QαN�-����21/8/>/�0,7�5,0,�0<81*6*-72,�4-����=:�-(�0/2/(*3/4,1��2QγN�(����21/8/>/�

/�7*?-(-)�4-�)/2<1/0*97�4-������,7�-(��2QγN�(���:�(/�)<5-1G*0*-�4-��2�-)�0<8*-12/�0,65(-2/6-72-�

5,1�-(���:�0,7�/4),10*97�4*),0*/2*?/�4-����B)*-74,�F)2-�-(�5/),�(*6*2/72-CP�(/�,J*4/0*97�4-(����

0,N/4),18*4,�-)�2/68*F7�(*6*2/4/�5,1�(/�/4),10*97�4*),0*/2*?/�4-(���:�5,1�(,�@<-�(/�,J*4/0*97�4-�

��� =� 4-(� ��� -)2;7� /0,5(/4/)�� �,)� 914-7-)� 4-� 1-/00*97� 5/1/� 5��� =� 5��� ),7� N�: � =� Z�:�:�

1-)5-02*?/6-72-���,7� -(� 0/2/(*3/4,1��<QαN�-���:� (,)�914-7-)� 4-� 1-/00*97�5/1/�5���=�5��� ),7�

Z�:���=�Z�:��:�(,�@<-�*74*0/�@<-�7,�./=�4-)/02*?/0*97�4-(�0/2/(*3/4,1�5,1�/4),10*97�4-������(�

,14-7�5,)*2*?,�4-�1-/00*97�0,7�1-)5-02,�/(����*65(*0/�@<-�-(�0<81*6*-72,�4-����-)�6-7,1�@<-�

-(� 4-� )/2<1/0*97:�=�<7/� 4*)6*7<0*97� 4-� (/�51-)*97�5/10*/(� 4-���� )*+7*G*0/� @<-� 4*)6*7<=-� (/�

,J*4/0*97�4-������

�?+,<1,5,<(,)�=�0,(��D��E�./0-7�<7�-)2<4*,�0,65/1/2*?,�4-�(,)�21-)�2*5,)�4-�0/2/(*3/4,1-)!�

�2QγN�(���:��<QαN�-����=��<�N�-��:�-7�-(�@<-�)-�4*)0<2-�@<-�(/�)-(-02*?*4/4�-7�G<70*97�4-�(/�

2-65-1/2<1/�4-5-74-�4-� (/�7/2<1/(-3/�4-�0/4/�0/2/(*3/4,1�4-8*4,�/(�6-0/7*)6,�5,1�-(�0</(� )-�

((-?-�/�0/8,�(/�1-/00*97����8/>/)�2-65-1/2<1/)�B��N����U�C:�-(�6;)�/02*?,�-)��<QαN�-���:�5-1,�

-)�-(�@<-�6;)�1;5*4,�)-�4-)/02*?/���7�2,4,�-(�1/7+,�4-�2-65-1/2<1/):�-(�6;)�)-(-02*?,�-)��<�N

�-�����(�6;)�1-)*)2-72-�/(�-G-02,�4-�4*)6*7<0*97�4-�/02*?*4/4�=�)-(-02*?*4/4�0</74,�)-�/4*0*,7/�

��L�����-)��2QγN�(������/�/4*0*97�4-���L�����=���L�����4*)6*7<=-�(/�/02*?*4/4�4-��<QαN

�-����=��<�N�-��:�5-1,�-)�8-7-G*0*,),�-7�(/�/02*?*4/4�4-(��2QγN�(�����

�21,)� /<2,1-):� @<-� 0,65/1/7� (/� /02*?*4/4� 4-� (,)� 0/2/(*3/4,1-)� 4-�6-2/(� 7,8(-� ),5,12/4,�

),81-��(���� =� ,1,� ),81-� �-���� D%�E:� ,82*-7-7� @<-� (/� ,J*4/0*97� 4-� ��� 4-01-0-� -7� -(� ,14-7�

	<Q�(���V�2Q�(���V	.Q�(���V�4Q�(���V�<Q�-���:�5-1,�	<Q�(����51,4<0-�5F14*4/�4-����5,1�

6-2/7/0*97���,65/1/74,� (/�5F14*4/�4-���:�4-�6-7,1�/�6/=,1�)-�5<-4-�,14-7/1�4-(�)*+<*-72-�

6,4,� �2Q�(���W�<Q�-���T	<Q�(���W	.Q�(���V�4Q�(����� �-� -)2<4*/� (/� *7G(<-70*/� 4-� (/�

/4*0*97�4-�51,6,2,1-)�0,6,��,:��*�=��7�/��2Q�(������2N�,Q�(����-)�0,7�-(�@<-�)-�0,7)*+<-�

6/=,1�0,7?-1)*97�4-����-7�<7�1/7+,�4-�2-65-1/2<1/)�6;)�/65(*,�B��N����U�CP�(/�-J5(*0/0*97�

)-�,82*-7-�4-�<7���	�-7�@<-�7,�)-�,8)-1?/�-(�5*0,�4-�1-4<00*97�4-(�0,8/(2,:�(,�@<-�)<+*-1-�@<-�

(/� 6/=,1A/� 4-� (,)� ;2,6,)� 4-� 0,8/(2,� -)2;7� )*2</4,)� /(1-4-4,1� 4-� (/)� -)5-0*-)� 4-� �2:�

*72-1/00*,7/74,�G<-12-6-72-�0,7��2���)2/�*72-1/00*97�4*)6*7<=-�(/�*72-1/00*97�-721-�-(�),5,12-�=�

-(�5(/2*7,��

�/�/4*0*97�4-�<7�51,6,2,1:�0,6,��-:�),81-��2Q�(����D%'E:�51,?,0/�@<-�-(�9J*4,�4-�.*-11,�)-�

)*2H-� ),81-� -(� �2� ,� *76-4*/2/6-72-� /4=/0-72-:� 51,5,10*,7/74,� )*2*,)� /(2-17/2*?,)� 5/1/� (/�

/4),10*97�4-����=�7,�8(,@<-/74,�2,4/�(/�)<5-1G*0*-�0,7�-(����/4),18*4,���7/(*3/7�(/�-J*)2-70*/�

4-�(/�1-/00*97�S���*7?-1)/�=�0,70(<=-7�@<-�(/�0,721*8<0*97�4-�(/�S���*7?-1)/�-)�)*+7*G*0/2*?/�

0</74,�)-�G,16/7�5<72,)�0/(*-72-)�-7�-(�0/2/(*3/4,1��

�/�4-)/02*?/0*97�4-(�0/2/(*3/4,1��2QγN�(����/�2-65-1/2<1/)�*7G-1*,1-)�/�����U��-)�-)2<4*/4/�

5,1��,7�=�0,(��D��E:�4-2-16*7/74,�(/�/0<6<(/0*97�4-�/+</�0,6,�0/<)/�4-�(/�4-)/02*?/0*97�4-(�
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�����������������������������������������������������������������������������������������������������������������������������

0/2/(*3/4,1:�5,1�(,�@<-�-)�/0,7)->/8(-�21/8/>/1�/�����U����4*0*,7/74,����4<1/72-��.:�)-�1-+-7-1/�

-(�0/2/(*3/4,1���(�5/5-(�4-(�/+</�/�/(2/)� 2-65-1/2<1/)�-)�8-7-G*0*,),�5,1@<-�/5,12/� (,)�+1<5,)�

.*41,J*(,�5/1/�(/�,J*4/0*97�4-(�����

�21,)� /<2,1-)� @<-� *7?-)2*+/7� ),81-� (/� 4-)/02*?/0*97� 4-� (,)� 0/2/(*3/4,1-)� 4-� �2QγN�(����

4<1/72-� (/� ,J*4/0*97� )-(-02*?/� 4-� ��� -7�51-)-70*/� 4-� ��� D%�E:� ,8)-1?/7� @<-� -)� 4-8*4/� /� (/�

4*)6*7<0*97� 4-� *72-16-4*,)� 4-� ���� )<5-1G*0*/(-)� 5,1� (/� 4-5,)*0*97� 4-� 0/1897:� /<7@<-� -(�

0/2/(*3/4,1�)-�1-+-7-1/�5/)/74,�<7/�0,11*-72-�4-����/�����U��4<1/72-���.,1/��

�(+<7/)� 5/2-72-)� )-� 4-4*0/7� /(� 4-)/11,((,� 4-� 0/2/(*3/4,1-)� =� ,52*6*3/0*97� 4-� (/)�

0,74*0*,7-)�4-�,5-1/0*97�4-�0/2/(*3/4,1-)�4-��2:�	<:�	.�),81-�4*G-1-72-)�),5,12-)�0,6,�3-,(*2/)�

D���=���E:�8,.-6*2/�,�.*41,2/(0*2/�D� E:��(����D��N���E:��-���D��E:��*���D�'E:�6,4*G*0/4,�5,1�

�-:��,:��*:��<�,�#7�),81-�#1���,��*���D��E�,�),81-��(����D���=���E:�6,4*G*0/4,)�5,1��-:��*:�

#1:��7:�S :�#7:��,:��-�,��/�D��:�� :����=��%E��

�7� (,� @<-� )-� 1-G*-1-� /� 5/2-72-)� 8/)/4/)� -7� -(� 4*)-I,� 4-(� 1-/02,1:� (,)� /)5-02,)� 0(/?-)� /�

1-),(?-1�)-�0-721/7�-7�-(�0,721,(�4-�(/�2-65-1/2<1/�4-8*4,�/�(/�+1/7�-J,2-16*0*4/4�@<-�51-)-72/�

(/�,J*4/0*97�4-������/1/�1-),(?-1�-)2,)�/)5-02,)�/(+<7,)�/<2,1-)�./7�21/8/>/4,�),81-�-(�4*)-I,�

+-,6F21*0,� 4-(� 1-/02,1� =� -7� (/� /(*6-72/0*97� 4-� ,JA+-7,:� 8*-7� -7� <7/� H7*0/� -721/4/:� ,� -7�

4*G-1-72-)�3,7/)�4-(� (-0.,���/8-�4-)2/0/1� (/)�1-/(*3/4/)�5,1��/R/-�=�0,(�� D��N��E�=�$<7�=�0,(��

D�'E�-7�(/)�@<-�)-�4*)-I/�<7�1-/02,1�4-�,J*4/0*97�)-(-02*?/�21/8/>/74,�-7�6,4,�*),2-16,���6*�=�

0,(�� D'�E� 4*)-I/7� <7� )*)2-6/� 4-� 6-30(/4,� 4-(� /*1-� 0,7� -(� ��� -7� -(� 1-/02,1� 4-� ,J*4/0*97�

)-(-02*?/��"<2/R/�=�0,(��D'�E�=�X*=,).*�=�0,(��D'�E:�6,4*G*0/7�-(�1-/02,1�5/1/�1-4<0*1�-(�2*-65,�

4-� /11/70/4/� =� -)2/8*(*3/1� (/� 2-65-1/2<1/� 4-� ,5-1/0*97� 4-(� 0/2/(*3/4,1� -7� <7� )*)2-6/� @<-�

51,4<0-� .*419+-7,� 5/1/� /(*6-72/1� <7/� 5*(/� 4-� 0,68<)2*8(-�� �/� 5/2-72-� 4-)/11,((/4/� 5,1�

�*2)<2/R/�=�0,(��D'�E�)-�0-721/�-7�(/�1-4<00*97�4-(�2/6/I,�4-(�1-/02,1��

��

�02</(6-72-:�(/�6/=,1�5/12-�4-�(/�8*8(*,+1/GA/�1-G-1-72-�/�,J*4/0*97�4-����-7�51-)-70*/�4-�

+1/74-)�0/72*4/4-)�4-���:�1-0,+-�(/�G,16<(/0*97�=�0/1/02-1*3/0*97�4-�0/2/(*3/4,1-):�/)A�0,6,�-(�

0,65,12/6*-72,�G1-72-�/� (/�/02*?*4/4�=�)-(-02*?*4/4�4-�(/�,J*4/0*97�4-���:�5-1,�)-�-70<-721/�

5,0/� *7G,16/0*97� 0,7� 1-)5-02,� /� (/)� -J51-)*,7-)� 0*7F2*0/)� 4-� (/)� 1-/00*,7-)� @<-� *72-1?*-7-7���

�21/� � 4-� (/)� (*6*2/0*,7-)� -70,721/4/)� -7� (/� 8*8(*,+1/GA/� )-� 4-8-� /� @<-� (/�6/=,1�5/12-� 4-� (,)�

0/2/(*3/4,1-)� 1-@<*-1-7� 21/8/>/1�/�-(-?/4/)� 1-(/0*,7-)���Q��:� (,�@<-�)<5,7-�<7�0,)2-� -(-?/4,�

4-8*4,�/� (/�7-0-)*4/4� -7� (/�<2*(*3/0*97�4-�,JA+-7,�4-� -(-?/4/�5<1-3/���-� 0/1/� /� )<�5,)2-1*,1�

<2*(*3/0*97� 0,6,� /(*6-72/0*97� /�<7/�5*(/� 4-� 0,68<)2*8(-:� <7� -J0-),� -7� (/� 0,70-721/0*97� 4-�

,JA+-7,�1-)*4</(�51,0-4-72-�4-�(/�1-/00*97�4-�,J*4/0*97�)-(-02*?/:�5,41A/�51,4<0*1�-(�4-2-1*,1,�

4-�(/�6-681/7/�5,(*6F1*0/�4-�(/�5*(/�4-�0,68<)2*8(-�����0,6,�0,7)-0<-70*/�4-�(/�1-/00*97�

4-�,J*4/0*97�4-����),81-�-(�-(-021,0/2/(*3/4,1�/794*0,��
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��1� ��2��
����

�(� ,8>-2*?,� 4-� -)2/� �-)*)� )-� 0-721/� -7� (/� 51-5/1/0*97:� 0/1/02-1*3/0*97� =� -?/(</0*97� 4-�

7<-?,)�0/2/(*3/4,1-)�4-��2�),5,12/4,�@<-�51-)-72-7�<7/�6/=,1�/02*?*4/4�=�)-(-02*?*4/4�5/1/�(/�

1-/00*97�4-�,J*4/0*97�4-����-7�51-)-70*/�4-������/� 0(/?-�-)� -(� 4-)/11,((,�4-�<7�0/2/(*3/4,1�

0/5/3�4-�,5-1/1�/�8/>/�1-(/0*97���Q��:�/�<7/�2-65-1/2<1/�-7�(/�@<-�)-/�/02*?,�=�)-(-02*?,�=�@<-�

)-/�-)2/8(-�5/1/�*721,4<0*1(,�-7�-(�1-/02,1�4-����	���-7�<7�51,0-)/4,1�4-�0,68<)2*8(-��

�(�5(/7�4-�21/8/>,�/�1-/(*3/1�5/1/�(/�0,7)-0<0*97�4-�(,)�,8>-2*?,)�)-�-)21<02<1/�4-(�)*+<*-72-�

6,4,!�

• �A72-)*)� 4-� 0/2/(*3/4,1-)� 4-� �2� ),81-� 4*G-1-72-)� ),5,12-)� B�(���:� �+�N�(���:� �*��N

�(����=��/���N�(���C�0,7�-(�G*7�4-�-?/(</1�(/�*7G(<-70*/�4-(�),5,12-�B�/5A2<(,��C��

• �)2<4*,�4-(�-G-02,�51,6,2,1�4-(�9J*4,�4-�0-1*,�B�/5A2<(,� C��

• �82-70*97�4-(�6-0/7*)6,�4-�1-/00*97�-7�(/�,J*4/0*97�)-(-02*?/�4-����-7�51-)-70*/�4-�

���0,7)*4-1/74,�0,6,�),5,12-�(/�/(H6*7/:�/(H6*7/�0,7�,21,�9J*4,�6-2;(*0,:�/)A�0,6,�

(/�/4*0*97�4-�9J*4,�4-�0-1*,�B�/5A2<(,)��N C��

• �-(-00*97�4-(�0/2/(*3/4,1�@<-�51-)-72-�6/=,1�/02*?*4/4�=�)-(-02*?*4/4��

• �7;(*)*)�=�0</72*G*0/0*97�4-(�-G-02,�4-�(/)�?/1*/8(-)�4-�,5-1/0*97�),81-�(/�0,7?-1)*97�4-�

��:�/)A�0,6,�4-�)<�-G-02,�0,68*7/4,�<2*(*3/74,�2F07*0/)�-)2/4A)2*0/)�0,7�-(�0/2/(*3/4,1�

)-(-00*,7/4,���/(*4/0*97�-J5-1*6-72/(�4-�(,)�1-)<(2/4,)�B�/5A2<(,��C��

• �)2<4*,�4-�(/�*7G(<-70*/�4-�(/)�0,74*0*,7-)�4-�51-21/2/6*-72,�4-(�0/2/(*3/4,1�=�-(�-G-02,�

4-(�0,72-7*4,�4-��2�B�/5A2<(,�%C��
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