
,JQNĢ�9FWNMN�a�7JHJN[JI�������������Ŧ�0FGZQ�9FWNMN�a�&HHJUYJI������������
)T«��)W��ġÀPWÀ�8NR��ôXYFSGZQ� SN[JWXNYJXN��ôQJYNĢNR�+FPÀQYJXN

47(.)�.)��MYYUX���TWHNI�TWL������������������������*�5TXYF��XZPWNXNR%NXYFSGZQ�JIZ�YW
ŦŦ

8JRNM�,ºSHÀ��ôXYFSGZQ� SN[JWXNYJXN�8TX^FQ�'NQNRQJW�*SXYNYÀXÀ�)TPYTWF�5WTLWFRõ
47(.)�.)��MYYUX���TWHNI�TWL����������������������*�5TXYF��XLTSHZ��%LRFNQ�HTR

�i��������{��������	��	��
�
�����
�����
{���^i�����i�����i���
�����i

�č'.č��ħ)�ř��!)ħ$�	õ*�č

)4.�����������XNSJHNSJ���������Ŧ��&WFĢYõWRF�2FPFQJXN�a�7JXJFWHM�&WYNHQJ

[ƪşˮ͂^˳͂Τ͂$ūŠīƉˮ͂[˳͂̆ʏʍʏʍ̇˳͂[ƪŠĵşĝıĝ͂9ūƁƉŠƉŠ͂9ĝņŗĝņĝźŊŠŊŠ͂�Ŷŧř͂bĝŽ͂LŶŠĵłƪ͂jƦĵŶƪŠıĵŠ͂
2ŠīĵřĵŠşĵźƪ. .Ħ) �Ħ) , 11̆ʎ̇ˮ͂ʎʍʒ̘ʎʑʑ˳

Öz

�ħ*!)��0�.ħ$ħ* !�'õ0č*č*�'�$'�$�/ß�$!.� �ħ)�'õ0č�'�.�'0!.�ħ(!�õ6 !Ā(!Ā!*�2!�
'õ0č5č�'�$.�)�* �*�'!/'ħ*��ħ.�Ā!'ħ( !��5ß.�*�õ*!)(ħ��ħ.�+(#1�+(�.�'�2�.�+()1Ā-
01.Ł��*��'��1�'�$'�$�*ß*�*�/ß(��ħ.�/!�!,0!*�2!5��)+0ħ2�/5+* �*� +(�5ß�"ħ()(!.-
 !�0!6�$č.�!00ħÔħŀ��'� !)ħ'���Ô(�) ��5!0!.ħ*�!�č6!.ħ* !� 1.1()�)ßĀ�2!� čĀč-
*č()!)ħĀ��ħ.� 1.1) 1.Ł��1�Ã�(ßĀ)� ���č.'�/ħ*!)�/ß* ��'õ0č�'�.�'0!.(!Ś0ħ,(!�
õ6 !Ā(!Ā)ħĀ��ħ.��'0õ.�+(�*��.+(���Āƍß*� õ.0�"�.'(ß�"ħ() !���*(�* ß. ßÔß�'�.�'0!.�
2!� 0ħ,(!.ħ*� '�$'�$�/ß� č6!.ħ* !*� �ħ.� ħ*�!(!)!� 5�,ß()�5�� Ã�(ßĀß(���'0ß.Ł� �!+.ħ'�
Ã!.Ã!2!/ħ*ħ�#č()!�0!+.ħ(!.ħ*ħ*�+(1Ā01. 1Ô1�Ã�(ßĀ)� �ŀ��č.'�/ħ*!)�/ß* ���1(1-
*�*�'�.�'0!.Ś0ħ,��5.ß)ß�ħÃħ*� !�0!+.ħ'��ħ.�,!./,!'0ħ"�+.0�5��'+*1()1Ā�2!���Āƍß*�
/!Ãħ(!*�"ħ()(!. !���*(�* ß. ßÔß�'ħĀħ(ħ'(!.ħ*�'�.�'0!.�2!�0ħ,��5.ß)(�.ß�5�,ß()ßĀ0ß.Ł�
N�(ßĀ)� ���.+(���Āƍß*�õ*�,(�*��Ãß'0ßÔß*ß�2�./�5 ßÔß)ß6� õ.0�"�.'(ß�"ħ()ħ�/!Ãħ()ħĀ-
0ħ.Ń��0.05���5�ş�!0ħ*��.'/�*ŀ�9A>;šŀ��.'�)�� 4�ş��216���(ß*'ß(ßÃŀ�9A>@šŀ�M &*�şN!-
0ħ*�j*�*Ãŀ�9A?8šŀ��Þ'(�4�)�� 4/�)�ş�ß()�6��0� !*ħ6ŀ�9A?:šŁ��j*�!(!*!*�"ħ()(!. !'ħ�
'õ0č�'�.�'0!.(!.�2!�0ħ,(!.�#!*!((ħ'(!�č/0č*(č'�0!+.ħ/ħ*ħ*�õ*�#õ. čÔč�/!�!,(!. !*�
 +(�5ß�'�$'�$���0)�'0� ß.(�.Ł��1*1*(���ħ.(ħ'0!���6ß� 1.1)(�. ��'õ0č�'�.�'0!.-
(!.ħ*�'�$'�$���0)��/!�!�ħ�151)/16(1'�2!�.�$�0(�)��0!+.ħ(!.ħ5(!��ħ.(ħ'0!�
!*.ħ�
�!.#/+*ƍ1*� ��#č()!�0!+.ħ/ħ*ħ� +Ô.1(�)�'0� ß.Ł�N�(ßĀ)� ���.+(���Āƍß*���*(�*-
 ß. ßÔß� 'õ0č�'�.�'0!.� '�$'�$�(�.ß*ß*�'�.)�Āß'��ħ.�5�,ß� �.6� !00ħÔħń� õ0!�5�* �*�
'õ0č�0ħ,(!.ħ*�ħ/!�*ħ/,!0!*� �$����/ħ0��ħ.� č6(!)�č6!.ħ* !*�Ā!'ħ((!*!*�'�$'�$�(�-

.��/�$ħ,�+( 1Ô1�#õ.č()čĀ0č.Ł� 
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Abstract

�2ħ(� (�1#$0!.� $�/� �(3�5/� �!!*� �� /ħ#*ħ"ħ��*0� !(!)!*0� 0$�0�  ħ/0ħ*#1ħ/$!/� 0$!�
2ħ((�ħ*� ".+)� 0$!� $!.+� ħ*� �ħ*!)�0ħ�� *�..�0ħ2!/Ł� 
+3!2!.ŀ� 0$!� +*0+(+#5� +"� 0$ħ/�
!2ħ(�(�1#$0!.ŀ��* �/,!�ħ"ħ��((5�3$5��* �$+3�!2ħ(�(�1#$0!.�+��1./ŀ�$�/�*!2!.��!!*�
� !-1�0!(5�!4�)ħ*! �ħ*�"ħ()�/01 ħ!/Ł��$ħ/�/01 5�/!!'/�0+�!4�)ħ*!�0$!�+*0+(+#5�
+"�!2ħ(�(�1#$0!.�ħ*�0$!��+*0!40�+"�"ħ()/�"!�01.ħ*#��.+(���Ā�3$+�3�/���,.+)ħ*!*0�
��0+.� ħ*��1.'ħ/$��ħ*!)��.!*+3*! � "+.� 0$!�2ħ((�ħ*/�$!�,(�5! Ł��$ħ/� /01 5� 0$1/�
!),(+5/� �$�.��0!.� �* � 05,!� 0$!+.ħ!/� 0+�  ħ/0ħ*#1ħ/$� 0$!� �$�.��0!./� �* � 05,!/�
ħ*���Āƍ/�"ħ()/Ł��0/�)�ħ*�0$!+.!0ħ��(�".�)!3+.'ŀ�$+3!2!.ŀ�ħ/�0$!+.ħ!/�+"�(�1#$0!.Ł�
�$ħ/�/01 5�"+�1/!/�+*�"+1.�"ħ()/�0$�0�"!�01.!�$ħ)��/���(!� ħ*#�2ħ((�ħ*Ń��-4��0(( - 
ş�!0ħ*��.'/�*ŀ�9A>:šŀ��.'�)�� 4�ş��216���(ß*'ß(ßÃŀ�9A>@šŀ�M &*�şN!0ħ*�j*�*Ãŀ�9A?8šŀ�
�* � �# � � �/#' ..� � 1Ħ'� ş�ß()�6� �0� !*ħ6ŀ� 9A?:šŁ� �*�(5/ħ/� +"� 0$!� "+1.� "ħ()/�
/!(!�0! �$!.!�.!2!�(/�0$�0�0$!�/1,!.ħ+.ħ05�0$!+.5�ħ/�0$!�0$!+.5�0$�0��!/0��(�.ħ"ħ!/�
!2ħ(�(�1#$0!.ŀ�0$+1#$�0$!�ħ*�+*#.1ħ05��* �.!(ħ!"�0$!+.ħ!/�$�2!�2�(1!�0++ŀ��/� +!/�

!*.ħ��!.#/+*ƍ/�(�1#$0!.�0$!+.5Ł��$!�/01 5��(/+�"ħ* /�0$�0�0$!�!2ħ(�(�1#$0!.�+"�
�$�.��0!./�ħ/�)+.!�/+,$ħ/0ħ��0! �0$�*�0$!�!2ħ(�(�1#$0!.�+"�05,!/Ł
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�Ħ-�!Ħ'(� �&ô/Č�&�-�&/ -�) �&���-�Ħ4Ħ4. Ŀ�!Ħ'(�� �*�&���-�Ħ4Ħ�Ħ-ŀ�

�'!- ��	Ħ/�#�*�&


õ0č�'�.�'0!.(!.ħ5(!�ş2ħ((�ħ*š�õ*�,(�*��Ãß'�*�2!��1�õ6!((ħÔħ�ħ(!�/!5ħ.�ħ5ħ��č-
5č(!5!*��ħ.Ã+'�"ħ()��1(1*)�'0� ß.Ł�|.*!Ôħ*��(".! �
ħ0�$�+�'ƍ1*���Ā5�-
,ß0ß�+(�*��.4�#*�ş��+Þ&ŀ�9A>8š�"ħ()ħ* !��*0$+*5��!.'ħ*/ƍħ*���*(�* ß. ßÔß�
�+.)�*���0!/�'�.�'0!.ħ�$!)�/ħ*!)��+0+.ħ0!(!.ħ�$!)� !�/!5ħ.�ħ�0�.�"ß*-
 �*�õ2#č5(!��*ß(ß.Ł��ħ0!'ħ)��+.)�*���0!/�'�.�'0!.ħ��)!.ħ'�*��ħ()��*/-
0ħ0č/č�ş�)!.ħ��*��ħ()��*/0ħ010!š�0�.�"ß* �*�5č6�5ß(ß*�!*�ħ5ħ�'�$.�)�*(�.ß�
2!� 'õ0č(!.ħ� (ħ/0!/ħ* !� ş���ƍ/� 988��!�./ł� 988�
!.+!/�ř��ħ((�ħ*/šŀ� 'õ0č(!.�
�õ(č)č* !�ħ'ħ*�ħ�/ß.� ��5!.��(ß.�ş���šŁ��$.ħ/0+,$!.��+(�*ƍß*���0)�*�čÃ-
(!)!/ħ*!� �ħ.�'ß/���ħ.��.�Ā0ß.)��5�,ß( ßÔß* ��ħ/!�!*�Ã+'�/!2ħ(!*�"ħ()ħ*��# �
��-&��)Ħ"#/�ş��-���ô1�'4 ŀ�:88@š�+( 1Ô1�#õ.č(!�ħ(ħ.Ł�
1Ā'1/16�
!�0$��! -
#!.ƍß*�!"/�*!2ħ��+'!.�,!."+.)�*/ß��1� !*(ħ�!0'ħ(ħ�+()�/�5 ßŀ�"ħ()ħ*�/!5ħ.�ħ�
0�.�"ß* �*��1�'� �.�/!2ħ(!�!Ôħ*ħ�/õ5(!)!'�6+. 1.Ł��ħ*!��č0č*�õ5'č/č*č�
'õ0č�'�.�'0!.�č6!.ħ* !*� ħ*Ā��! !*��# ��Ħ' )� �*!��# �
�(�.� ş�050'�-Þ)�
� ..Ħ5'ĦÓĦŀ� �+*�0$�*��!))!ŀ� 9AA9šŀ�	�))Ħ��'� ş�ħ (!5���+00ŀ� :889š�2!�Red 
�-�"*)�ş
ß6ß(��& !.ŀ��.!00���0*!.ŀ�:88:š�"ħ()(!.ħ* !��*0$+*5�
+,'ħ*/ƍħ*�
+(�Ô�*č/0č��ħ.�Ā!'ħ( !���*(�* ß. ßÔß�
�**ħ��(�'�.�'0!.ħ*ħ*�õ6#č*�0�2ß.�
2!�$�.!'!0(!.ħŀ�$ħÃ�Āč,$!/ħ6�/!5ħ.�ħ�č6!.ħ* !��č5č'��ħ.�!0'ħ��ß.�')ßĀ0ß.Ł 
�č*5��/ħ*!)�/ß* ��+( 1Ô1�#ħ�ħ��č.'�/ħ*!)�/ß* �� ��'õ0č�'�.�'0!.ħŚ0ħ,ħ�
��*(�* ß.�*��ħ.Ã+'�"�.'(ß�+51*�1�+()1Ā01.Ł�
�00����6ß�+51*�1(�.ŀ��č.'�
/!5ħ.�ħ/ħ�*!6 ħ* !�'õ0č�'�.�'0!.(!Ś0ħ,(!�õ6 !Ā(!Ā)ħĀ� 1.1) � ß.Ł�|.*!-
Ôħ*��.+(���Āŀ�
�5�0ħ�
�)6�+Ô(1�2!��(ħ5!��+*���1�.+((!�õ6 !Ā(!Ā)ħĀ�+51*-
�1(�. ß.Ł 


1Ā'1/16�/ħ*!)� ��'õ0č�'�.�'0!.(!.ħ��5ß.�*�Ã!Āħ0(ħ�õ6!((ħ'(!.��1-
(1*)�'0� ß.Ł��1�õ6!((ħ'(!. !*�õ*!�Ãß'�*��ħ.�+(#1�ħ/!�$ħÃ�Āč,$!/ħ6��ħ.Ã+'�
'õ0č�'�.�'0!. !�#õ.č(!*�'�$'�$� ß.�ş�1Ħ'�
�0"#/ -šŁ��õ6�'+*1/1�'�$'�$��
'õ0č�'�.�'0!.(!�õ6 !Ā(!)ħĀ��ħ.�+(#1 1.Ł��*��'��1�'�$'�$�*ß*�*! !*�2�.�
+( 1Ô1�2!5��$�*#ħ�)+0ħ2�/5+*�ħ(!�0!6�$č.�!00ħÔħŀ�"ħ()�Ã�(ßĀ)�(�.ß��Ãß/ß*-
 �*��č5č'��*(�) ��)1�((�'��ħ.� 1.1) � ß.Ł��1�Ã�(ßĀ)� ��#č()!�0!+.ħ-
(!.ħ�Ã!.Ã!2!/ħ* !�/ħ*!)� ��'õ0č*č*�'�$'�$�/ß�ħ. !(!*)!5!�Ã�(ßĀß(���'-
0ß.Ł��ħ.��'õ0č*č*�'�$'�$�/ß� ��0!)!( !�ħ*/�*ß*�*! !*�2!5��*!5!�#č( čÔč�
ħ(!�5�'ß*��ħ.�ħ(ħĀ'ħ�ħÃ!.ħ/ħ* ! ħ.Ł��ħ0!'ħ)�#č()!�0!+.ħ(!.ħ�ħ(!�0!Ā!''č(�! !*�
(ħ0!.�0č.ŀ�0!)!( !�ħ*/�*ß*�*! !*�2!5��*!5!�#č( čÔč�ħ(!��(�'�(ß ß.Ł��č,$!-
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/ħ6�#č()!�!5(!)ħ�Ã+'�161*��ħ.�6�)�* ß.�ħ*/�*ħ�ħ(!0ħĀħ)ħ*�!*�õ*!)(ħ�+(#1-
(�.ß* �*��ħ.ħ ħ.Ł�	!.!'�0+,(1)�ħ(!�+(�*�/+/5�(�ħ(ħĀ'ħ(!. !�#!.!'/!�ħ*/�*ß*�
'!* ħ�5�'ß*�Ã!2.!/ħ�ħ(!�+(�*�ħ(ħĀ'ħ/ħ* !ŀ�#č()!�!5(!)ħ�$!.� �ħ)�ħ(ħĀ'ħ(!.ħ*�
'1.1()�/ß* ��2!� !2�)�!00ħ.ħ()!/ħ* !�õ*!)(ħ��ħ.�.+(�+5*�.Ł��1�0č.��ħ.�
õ*!)ħ*!�.�Ô)!*ŀ�#č()!�!5(!)ħ�$!.���Ô(�) ���*(�Āß()�/ß�2!�ħ. !(!*)!-
/ħ�/+*� !.!�!�6+.�2!�'�.)�Āß'��ħ.�5�,ß5��/�$ħ,0ħ.Ł��!/!(��#č()!'�ħ*/�*ħ�
ħ(ħĀ'ħ(!. !ń��(�5�!0)!ŀ�'čÃč)/!)!�#ħ�ħ��*(�)(�.��#!(!�ħ( ħÔħ�#ħ�ħ��č5č'�
�ħ.�/!2ħ*Ã� 15#1/1*�� ��!Ā(ħ'�! !�ħ(ħ.Ł��5.ß���$!.$�*#ħ��ħ.�!/,.ħ5!�2!5��
Ā�'�5��0!,'ħ�+(�.�'� ��+.0�5��Ãß'��ħ(ħ.Ł�|0!�5�* �*�ħ*/�*(�.�$!.�0č. !*�
'+*1Ā)�5��#č(!�ħ(ħ.�2!�#č()!(!.ħ*ħ*�/!�!�ħ��ħ.�!/,.ħ� !�+()�5��ħ(ħ.Ł��õ6�
#!(ħ)ħ�ħ*/�*(�.�#!.#ħ*�$ħ//!00ħ'(!.ħ* !� !�#č(!�ħ(ħ.�2!5���ħ.�0+,(1(1'�ħÃħ*-
 !�*!6�'!0!*�#č()!�!5(!)ħ*!�ħĀ0ħ.�'�! !�ħ(ħ.(!.Ł��+(�5ß/ß5(��#č()!5!� �ħ.�
�'� !)ħ'�Ã�(ßĀ)�(�.ß*�'!* ħ)ħ6(!�2!5��ħ(!0ħĀħ)ħ)ħ6(!��(�'�(ß��ħ.Ã+'�Ā!5ħ�
+.0�5��Ãß'�. ßÔß�/õ5(!*!�ħ(ħ.�ş	(!**ŀ�:88;ŀ�/Ł�9ő:šŁ�

	č()!�+(#1/1��1� !*(ħ�õ*!)(ħ�+()�/ß*��.�Ô)!*ŀ�/ħ*!)� ��'õ0č-
*č*�'�$'�$�/ß�5!0!.ħ*�!�ħ*�!(!*)!)ħĀ��ħ.�'+*1 1.Ł��1�Ã�(ßĀ)�*ß*��)�-
�ß� ��#č()!�!5(!)ħ*ħ�/ħ*!)��,!./,!'0ħ"ħ* !*ŀ��ħ($�//��'õ0č�'�.�'0!.Ś0ħ,�
č6!.ħ* !*�ħ. !(!)!5!�Ã�(ßĀ)�'0ß.Ł��1�ħ. !(!)!�Ã���/ß�ħ/!��.+(���Āƍß*�+5-
*� ßÔß�"ħ()(!.�č6!.ħ* !*�5�,ß()�5��Ã�(ßĀß(���'0ß.Ł��.+(���Āƍß*�/!Ãħ()!�*!-
 !*ħ�ħ/!ŀ�+*1*��č.'�/ħ*!)�/ß�õ(Ã!Ôħ* !�'õ0č�'�.�'0!.(!Ś0ħ,(!�õ6 !Ā(!Ā)ħĀ�
+()�/ß ß.Ł��1'�.ß �� ��ħ"� !�! ħ( ħÔħ�#ħ�ħ��č.'�/ħ*!)�/ß* ��'õ0č�'�.�'-
0!.(!Ś0ħ,(!��ħ.(ħ'0!� �*ß(�*� "�.'(ß� +51*�1(�.��1(1*)�'0� ß.Ł��*��'�$ħÃ�ħ.�
+51*�1��.+(���Ā�'� �.��1�.+((!�õ6 !Ā(!Ā)ħĀ� !Ôħ( ħ.Ł��č.'�/ħ*!)�/ß* ��
Ƈ'õ0č�� �)Ɖ� !*ħ( ħÔħ�2�'ħ0ŀ�$!)!*�$!.'!/ħ*� ħ('� �'(ß*��#!(!*� ħ/ħ)��.+(�
��Āƍ0ß.Ł���Ā�/ħ*!)�5��ħ('�#ħ. ħÔħ�#č* !*��1�5�*��ş�ħ.'�Ã�ħ/0ħ/*��"ħ()�$�.ħ-
�ħ* !š�$!.� �ħ)�'õ0č�'�.�'0!.ħ�+5*�)ßĀ0ß.Ł��1���Ô(�) ��Ã�(ßĀ)� ���.+(�
��Āƍß*� ħÔ!.�"ħ()(!.ħ*!�#õ.!�õ*!�Ãß'0ßÔß�2�./�5ß(�*� õ.0�"�.'(ß�"ħ()ħ�/!Ãħ(-
)ħĀ0ħ.Ł��1*(�.Ń��0.05���5�ş�!0ħ*��.'/�*ŀ�9A>;šŀ��.'�)�� 4�ş��216���(ß*'ß(ßÃŀ�
9A>@šŀ�M &*� şN!0ħ*� j*�*Ãŀ� 9A?8šŀ��Þ'(�4�)�� 4/�)� ş�ß()�6��0� !*ħ6Ŀ� 9A?:š�
"ħ()(!.ħ ħ.Ł� N�(ßĀ)� �� #č()!� 0!+.ħ(!.ħ� !Ā(ħÔħ* !� �1� "ħ()(!. !� 5!.� �(�*�
'õ0č*č*�'�$'�$�/ß�ħ. !(!*!�!'�2!�'õ0č�'�.�'0!.ħ*Ś0ħ,ħ*�0!)!( !�*! !*�
'�$'�$���00ßÔß*�� �ħ.��ħ.��Ãß'(�)��#!0ħ.ħ()!5!�Ã�(ßĀß(���'0ß.Ł�N�(ßĀ)� �ŀ�
�!Āħ(Ã�)� õ*!)ħ*ħ*� #!*!((ħ'(!� 'õ0č� '�.�'0!. !*� Ã+'� 'õ0č� 0ħ,!�5�/(�*-
)�/ß* �*� +(�5ß�0!+.ħ'�+(�.�'�0ħ,�2!�'�.�'0!.��5.ß)ß*��#ħ ħ(!�!'0ħ.Ł���1�
��Ô(�) ��/õ6�'+*1/1�'�$'�$�*ß*�$!)�0ħ,�$!)� !�'�.�'0!.�č6!.ħ* !*�ħ'ħ�
"�.'(ß�ħ. !(!)!/ħ�2!�'�.Āß(�Ā0ß.)�/ß�5�,ß()�5��Ã�(ßĀß(���'0ß.Ł�
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Gč()!��5(!)ħ��6!.ħ*!��!+.ħ'��ħ.�ÇerÃ!2!

�Ħ-�� )�5 4 �4 /Ħÿ( &�ĦÂĦ)��� ' ��Ħ-��ĦÂĦ(� �/�&.Ħ��-Þ4*-�0(ŀ���&'�ÿ�)�/�&.Ħ4 �
�Ħ-�4�)��)��0-(�.Þ�ĦÂĦ)�Ħÿ�- /� � -& )��Ħ-�4�)��)����4Č-Č( 4 �� 1�(� �Ħ4*-Ő
�0(ŀ��Ħ-��)���&�!�(���. -/��Ħ-�ÿ 4�+�/'��Þŀ���!�(��&Ħ�(0�55�(���Þ)Þ)�4�)Þ�
.Þ-�Ŀ�"ô-ČÿČ(�#�!Ħ!��Ħ-�ÿ &Ħ'� �&�-�-�Þ�1 �� )" (��*50'�0ŀ���&.Ħ4Ħ��0-�0-(�Ő
4�� Â�'ÞÿÞ-& )Ŀ�4*'0)� & )�-Þ)����0'0)�)� /-�!Ħ&� Ħÿ�- /Ħ) � Â�-+(Þÿ/Þ(ŀ���!�(Ő
��&Ħ���Þ��Č/Č)�ÿĦ�� /Ħ4' �� 1�(� /( .Ħ) �-�Ó( )�4�1�ÿÂ��& )�Ħ( �" '( 4 �
��ÿ'��Þ(ŀ��/-�!Þ(����0'0)�)�Ħ).�)'�-�&�#&�#�'�-� ÿ'ĦÓĦ)� ���)��"Č'( &/ 4Ő
�Ħ' -ŀ��0-�0-(�4��Â�'Þÿ/ÞÓÞ(�/�&.Ħ)Ħ)�ÿ*!ô-Č���#Ħ�"Č'Č4*-�0ŀ1

�1'�.ß ���*(�0ß(�*��1�+(�5�"ħ6ħ'/!(��Ãß �*���ß�2!.ħ�ħ��ħ.�+(�5�+()�-
/ß*��.�Ô)!*ŀ�+(�5��Ā�$ħ0�+(�*��ħ.!5(!.�'�$'�$���0)ßĀ(�. ß.Ł��1���/ħ0�+(�5�
 �$ħ�#č()!�"!*+)!*ħ*��Ãß'(�*)�/ß�/+*� !.!�!�'�.)�Āß'�2�.+(1Ā1*��ħĀ�-
.!0�!0)!'0! ħ.Ł��!('ħ� !��1�/!�!,0!*�+(/��#!.!'ŀ�#č()!�+(#1/1� ħ(!� ħ(#ħ(ħ�
(ħ0!.�0č.�ħ*�!(!* ħÔħ* !�"�.'�! ħ(!�!Ôħ�č6!.!ŀ��1�"!*+)!*!� �ħ.�Ã+'�#!*ħĀ�
�ħ.��'� !)ħ'�(ħ0!.�0č.�+()� ßÔß�#õ.č(!�!'0ħ.Ł��ħ0!'ħ)�'+*1�č6!.ħ*!�Ã�(ß-
Ā�*��.�Ā0ß.)��ß(�.� ��161*��ħ.�6�)�* ß.��1� 1.1)��ħĀ�.!0�!0)!'0! ħ.(!.�
ş�+..!�((ŀ� 9AA?ń��1*��.�2 Łŀ�:899ń��.'!'ŀ�:89?ń��!*0č.'ŀ�:89>šŁ��1� 1.1-
)1*�+(1Ā)�/ß* �ŀ�51'�.ß �'ħ�+(�5 �� ��#õ.č(!�!Ôħ�č6!.!ŀ�#!.!'�#č()!�
+(#1/1*1*� 0�*ß)(�*)�/ß�2!5���Ãß'(�*)�/ß*ß*�6+.�+()�/ßŀ�#!.!'/!�#č(-
)!*ħ*�Ã!Āħ0(ħ� čĀč*č.(!.�0�.�"ß* �*ń���5�Ôß�2!���/ħ0�#õ.č()!/ħ*ħ*�!0'ħ-
/ħ�+(��ħ(ħ.Ł��1*1*(���ħ.(ħ'0!ŀ�/+*�5ß((�. ��#č()!�+(#1/1�!0.�"ß* ��#ħ !.!'�
#!*ħĀ(!5!*��ħ.��'� !)ħ'�(ħ0!.�0č.�+( 1Ô1*1��!(ħ.0)!(ħ5ħ6Ł��ħ0!'ħ)�/+/5�(�
�ħ(ħ)(!.�Ã!.Ã!2!/ħ* !�'+*15�� �ħ.��ħ.Ã+'�Ã�(ßĀ)��5�,ß( ßÔß�#ħ�ħŀ� +Ô���ħ-
(ħ)(!.ħ* !� !�#č()!*ħ*��ħ5+(+&ħ'�5�,ß/ß*��2!�!2.ħ)ħ*!� �ħ.�Ã!Āħ0(ħ��.�Ā0ß.-
)�(�.�+.0�5��Ãß')�5����Ā(�)ßĀ0ß.Ł��ħ5+(+&ħ'��Ãß �*�ħ*�!(!* ħÔħ* !�#č()!�
+(#1/1*1*�5�Ā�)ß*�ħ('�5ß((�.ß* ��ş#õ.)!�2!5��ħĀħ0)!�!*#!(ħ�+(�*��ħ.!5(!.�
 !� �$ħ(�+()�'�č6!.!š�+.0�5��Ãß'0ßÔß��ħ(ħ*)!'0! ħ.Ł�	č()!�!5(!)ħ� ħÔ!.�
)�5)1*�0č.(!.ħ* !� !�#õ.č()!'0!�2!�!2.ħ)/!(��Ãß �*�#č()!*ħ*�'õ'!*-
(!.ħ�98ő9>�)ħ(5+*�õ*�!/ħ*!�'� �.�0�'ħ,�! ħ(!�ħ()!'0! ħ.Ł���'ß*�6�)�* ��
5�,ß(�*� �.�Ā0ß.)�(�.�� #õ.!� #č()!� +(#1/1*1*� !Ô(!*�! !*� Ã+'ŀ� $�5�00��
'�()��ħ(!�ħ(ħĀ'ħ(ħ�+(�.�'�!2.ħ)(!Ā0ħÔħ�#õ6(!*)!'0! ħ.Ł��0�(�.ß)ß6�$�5�00��
'�()�'�ħÃħ*�/+/5�(�ħ(ħĀ'ħ(!.ħ*ħ�#čÃ(!* ħ.)!'�6+.1* �5 ßŁ�	č()!'�ħ/!�/+/-
5�(���Ô(�.ß*�'1.1()�/ß�2!� !.ħ*(!Ā0ħ.ħ()!/ħ* !�!0'ħ(ħ��ħ.��.�Ã�+(�.�'�õ*�
,(�*��Ãß')ßĀ0ß.Ł�	č()!'ŀ��č5č'��ħ.� ħ$0ħ)�((!ŀ�#ß ß'(�)��#ħ�ħ�+51*(�. ��
*!"!/��()��Ã���/ß* �*�!2.ħ)(!Ā)ħĀ0ħ.Ł��õ5(!��ħ.�! ħ)ħ*�ħ/!�#!*Ã�)!)!-
(ħ(!. !�.!'��!0ħ�2!�ħĀ��ħ.(ħÔħ*ħ�0!Ā2ħ'�!00ħÔħ� čĀč*č()!'0! ħ.Ł��1�5�Ā�*�*�

9���*(�0ß(�*��1�+(�5�5�6�.(�. �*��ħ.ħ*ħ*���Āß*��#!()ħĀ0ħ.Ł�
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+.0�'�0!�.č�!*ħ*�ħ/!ŀ�/+/5�(���Ô(�.ß*�#!(ħĀ)!/ħ* !�õ*!)(ħ��ħ.�.+(�+5*� ß-
Ôß�ħ"� !�! ħ()!'0! ħ.�ş��ħ*!ŀ�:89>ń��+//�2 Łŀ�:898šŁ��1��ħ(#ħ(!.ħ*�5�*ß�/ß.��
#č()!5!� �ħ.��ħ.Ã+'�*+'0��#č*č)č6 !�$�(!*��!(ħ./ħ6(ħÔħ*ħ�'+.1)�'0� ß.�
ş�$.ħ/0ħ�*/!*ŀ�:89@ŀ�/Ł�9:9@šŁ��1*1*(���ħ.(ħ'0!�/+/5�(��ħ(ħ)(!.�Ã!.Ã!2!/ħ* !�
#!(ħĀ0ħ.ħ(!*���6ß�#č()!�0!+.ħ(!.ħ�ħ(!��1� �2.�*ßĀ��*(�Āß()�5��Ã�(ßĀß()ßĀ0ß.Ł�


č(0č.!(��*(�) ��#č()!� ħ(!� ħ(#ħ(ħ�+(�5(�.��2!�+(#1(�.�ŀ��*0ħ'� ħ*/�*�
)! !*ħ5!0(!.ħ* !� �$ħ� 0č)���*(ß(ßÔß� ħ(!� .�/0(�)�'�)č)'č* č.Ł��+(�5ß-
/ß5(��)ħ0+(+&ħ(!. !� 2!�  ħ*(!. !� #č()!� "ħħ(ħ� õ*!)(ħ� �ħ.� 5!.� ħĀ#�(� !0)ħĀ0ħ.Ł�
|.*!Ôħ*��ß/ß.�)ħ0+(+&ħ/ħ* !� �č0č*�2�.+(1Ā���*.ßƍ*ß*�#č()!/ħ� ħ(!� ��Ā(�.�
ş��* !./ŀ�:889ŀ�/Ł�9?šŁ��ħ0+(+&ħ(!. !� �$ħ�'!* ħ*!�5!.��1(�*�#č()!�!5(!)ħ-
*ħ*�ħ. !(!*)!/ħ*!ŀ� +Ô�(�+(�.�'��*0ħ'�6�)�*(�. �*�ħ0ħ��.!*�#õ.)!'0!5ħ6Ł�
�(�0+*�� 1' / ve ��.�'�-� ħ/ħ)(ħ�!/!.(!.ħ* !�#č()!�!5(!)ħ�$�''ß* �'ħ�#õ-
.čĀ(!.ħ*ħ� ħ(!�#!0ħ.ħ.Ł��*��#õ.!��Āß.ß�#č()!'�ħ*/�*ß*�ħÃħ* !��Āß.ß�0!,'ħ(!.�
5�.�0ß.Ł�
!(!� !���*.ß(�.ß�'�$'�$���0�.�Ā!'ħ( !�0�/2ħ.�!0)!'�15#1*� !Ôħ(-
 ħ.Ł��(�0+*ƍ1*�#č()!5!�2!5��#č(č*Ã�+(�*�� �ħ.�2!. ħÔħ�õ.*!'(!. !*��*(�Āß-
(���Ôß�č6!.!ń�#č()!�!5(!)ħ�'čÃč'� čĀč.č�čŀ��Ā�Ôß(�5ß�ßŀ��(�5�! ħ�ħ� 1.1)-
(�.(��õ.*!'(!* ħ.ħ(ħ.�ş:898ŀ�/Ł�?@ŀ�9=;ŀ�9@:ŀ�:9:ŀ�:;<šŁ��ħ0!'ħ)���.�'�-�ħ/ħ)(ħ�
!/!.ħ* !�  !� �!*6!.� õ.*!'(!.� č6!.ħ* !*� #č()!� !5(!)ħ*ħ� ħ. !(!.� ş�(�0+*ŀ�
:88?ŀ�/Ł�:<Aŀ�:?=šŁ��(�0+*�#č()!�!5(!)ħ*ħ�/�5#ß*(ß'0�*�16�'��ħ.� �2.�*ßĀ�
+(�.�'�#õ.)!'0! ħ.Ł�
!.�ħ*/�*ß*��ħ.�!"!* ħ��ħ.� !�'õ(!�5�*ß�+( 1Ô1*1�ħ"� !�
! !*��(�0+*ƍ��#õ.!�+*1.(1� �2.�*ßĀ(�.�!"!* ħ�5�*ß)ß6ß�#õ/0!.ħ.'!*ŀ�+*1.-
/16� �2.�*ßĀ(�.�'õ(!�5�*ß)ß6��ħĀ�.!0�! !.Ł�
�.Āß0(ß'(�.�č6!.ħ* !*�ħ*/�*ß*�
�1�ħ'ħ�5�*ß*ß�0�.0ßĀ0ßÔß�'ß/ß) ��#č()!�!5(!)ħ*!� !� !Ôħ*ħ.�2!�/�5#ß*��ħ.�
ħ*/�*�+()�'�ħÃħ*��Āß.ß�#č()!5ħ���/0ß.)�'�#!.!'0ħÔħ*ħ�ħ"� !�! !.Ł�j*/�*ß*�
/�Ô 151(1� +()�/ß� ħÃħ*� �ħ  ħ5!0ħ� �ħ()!/ħ� #!.!'0ħÔħ*ħ�2!� �ħ  ħ5!0ħ*� �*��'�
#č(č*Ã(čÔč*�2�.(ßÔß�ħ(!��*(�Āß(��ħ(!�!Ôħ*ħ�/�21*1.Ł��*��#õ.!�Ā�5!0�ħ*/�*�
!. !)�/�$ħ�ħ�+()�'�ħ/0ħ5+./��$!)�#č(č*Ã�$!)� !��ħ  ħ�+(�)�6Ł��(�0+*��ħ(-
#ħ/ħ6(ħÔħ*�#č(č*Ã�+(�*ß�#!0ħ.!�!Ôħ*ħ�2!��1* �*�'�Ãß*)�'�ħÃħ*�ħ/!��ħ(#ħ*ħ*�
#!.!'(ħ�+( 1Ô1*1�21.#1(�.�ş:88?ŀ�/Ł�9@>ŀ�9A;ŀ�:A?ő:A@šŁ���ß 2�*��!*0č.'ƍe 
#õ.!��(�0+*ŀ�$+��/ß��+'.�0!/�#ħ�ħ�'+)! ħ�2!�0.�&! ħ*ħ*�ħ*/�*ß�!*�5č�!5!�
1(�Ā)�/ß�'+*1/1* ���ħ.�!*#!(�0!Ā'ħ(�!00ħÔħ*ħ� čĀč*č.Ł��(�0+*ƍ��#õ.!�'+)!-
 ħ���Ā'�/ß*ß*���ß/ß* �*�2!5��0!�.č�!�!00ħÔħ�'õ0č��ħ.� 1.1) �*�6!2'��()��
č6!.ħ*!�'1.1()1Ā01.Ł��1��*(�) ��'+)! ħ*ħ*�ħ*/�*ß���ß(�.��'�.Āß�6�5ßƝ�-
0��ħ(!�!Ôħ*ħ� čĀč*!*��(�0+*ŀ�#č()!*ħ*�*!/*!/ħ*ħ*�ħ/!��,0�((ß'ŀ��1 �(�(ß'�
2!�'õ0č(č'�+( 1Ô1�#õ.čĀč* ! ħ.� ş�!*0č.'ŀ�:89>ŀ� /Ł�<?šŁ��1*1*(���ħ.(ħ'0!�
�(�0+*ŀ���..5���* !./ƍ��#õ.!�#č()!*ħ*�#č�č*!�/�5#ß� 15)�'0�5 ßŁ��(�-
0+*ƍ��#õ.!�#č()!*ħ*ń�ħ'0ħ �.ßŀ�5!.(!Āħ'� č6!*ħ�/�./ß�ß��ħ.�!0'ħ/ħ�2�. ß.Ł�Nč*-
'č�#č()! !'ħ�0!$(ħ'!*ħ*��Āß.ß(ß'(��ħ(ħĀ'ħ/ħ�2�. ß.Ł��*��'��(�0+*ŀ�#č()!�!5-
(!)ħ*ħ*�*!�õ(Ãč !��Āß.ß�$�(!�#!(!�ħ(!�!Ôħ*ħ�$ħÃ�ħ.�6�)�*��Ãß'(�)�)ßĀ0ß.Ł�
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�(�0+*�'+*1�$�''ß* ��ħ('� !"��"ħ'ħ.�5č.č0!*�ħ/ħ)(!. !*��ħ.ħ�+( 1Ô1�#ħ�ħŀ�
��Ā'�/ß*ß*� 0�(ħ$/ħ6(ħ'(!.ħ*!�*! !*�#č( čÔč)č6č� !� ħ('�  !"�� /+.#1(�5�*�
'ħĀħ(!.ħ*���Āß* ��#!()!'0! ħ.�ş��* !./ŀ�:889ŀ�/Ł�999ŀ�99Aŀ�9:<šŁ�

�.ħ/0+0!(!/� !�$+��/ß��(�0+*ƍ���!*6!.�Ā!'ħ( !�'+)! ħ5ħ�$+.�#õ.)čĀ-
0č.Ł��*1*�'+)! ħ�2!�#č()!�!5(!)ħ�č6!.ħ*!�+(�*� čĀč*�!(!.ħ�"�.'(ß�!/!.-
(!.ħ*!�5�*/ß)ßĀ0ß.Ł��!/!(���* /Ħ&��ħ/ħ)(ħ�!/!.ħ* !��.ħ/0+0!(!/ƍħ*�'+)! ħ5ħ�
0�*ß)(�)��Ā!'(ħ� ħÔ!.�/�*�0(�. ��+( 1Ô1�#ħ�ħ�0�'(ħ0�!0)!�ş)ħ)!/ħ/š�č6!-
.ħ* !*�Ā!'ħ((!*ħ.Ł��1��*(�) ���.ħ/0+0!(!/�'+)! ħ*ħ*ŀ�0.�#! 5�*ß*��'/ħ*!ŀ�
'õ0č�2!���5�Ôß�ħ*/�*(�.ß�0�'(ħ0�!00ħÔħ*ħ� čĀč*č.Ł��*��'�+*��#õ.!�'+)! ħ�
'õ0č(čÔč*�$!.�Ā!'(ħ*ħ�0�'(ħ0�!0)!6ń�#č(č*Ã�+(�*ß�5�*ħ�Ãħ.'ħ*(ħÔħ*��ħ.�'ß/-
)ß*ß�0�'(ħ0�! !.Ł�	č(č*Ã�+(�*�ħ/!ŀ�ħ*/�*��.�$�0/ß6(ß'�5�� ��6�.�.�2!.)!5!*�
�ħ.�'1/1.�2!5��Ãħ.'ħ*(ħ'0ħ.Ł�|.*!Ôħ*�#č(č*Ã�)�/'!(!.�Ãħ.'ħ*�2!�Ã�.,ß'0ß.�
�*��'�ħ*/�*�� +Ô.1 �*��ħ.�6�.�.�2!.)!6Ł�
+)! ħ*ħ*���Āß* �*��!.ħ��ħ -
 ħ5!��(ß*)� ßÔß*ß�ħ"� !�! !.Ł��/�/ß* �ŀ�'+)! ħ�ħ(!�ħ(#ħ(ħ�#õ.čĀ(!.ħ* !*� !�
�*(�Āß(���Ôß�č6!.!��.ħ/0+0!(!/ƍħ*�'!* ħ/ħ� !�'+)! ħ5ħ�,!'��ħ  ħ5!��()�-
)ßĀ0ß.� ş:89>ŀ� /Ł� 9ŀ� >ŀ� 9;šŁ� �1*1*(�� �!.��!.� #č()!*ħ*� ħ*/�*� ħÃħ*� õ*!)ħ*ħ�
 !�5� /ß)�6Ł��*��#õ.!�#č()!'ŀ� ħ*/�*(�.�2!�$�52�*(�.��.�/ß* �'ħ�0!)!(�
�5.ß)� *+'0�(�.ß* �*� �ħ.ħ ħ.Ł� �ŀ� ħ*/�*ß*� õ6č*č� 0�*ß)(�)�5�� Ã�(ßĀß.'!*�
#č()!��*ß* �*�5�.�.(�*ß.�2!� ħ*/�*ß��)Ħ(�'�-Ħ� ).� ş#č(!*�$�52�*š�+(�.�'�
'��1(�! !.�ş��* !./ŀ�:889ŀ�/Ł�::šŁ�

�(�0+*�2!��.ħ/0+0!(!/ƍħ*�#č()!5!� �ħ.�#õ.čĀ(!.ħŀ�#č()!�0!+.ħ(!.ħ*-
 !�Ƈč/0č*(č'�0!+.ħ/ħƉ�ş�# ��0+ -Ħ*-Ħ/4��# *-4Š�Ā!'(ħ* !�� (�* ß.ß(ß.Ł��ħ''�0�
! ħ(ħ./!�$!.�ħ'ħ�ħ/ħ)� !�#č(č*!*�Ā!5ħ�Ƈ�Ā�ÔßƉŀ�Ƈ'õ0čƉ�#ħ�ħ�/ß"�0(�.(���ħ.(ħ'0!�
�*�.(�.Ł�
�00��51'�.ß ��ħ"� !�! ħ( ħÔħ�č6!.!��(�0+*ŀ�#č(č*!*�Ā!5ħ*���Ā'�-
/ß*ß*���ß/ß* �*�6!2'��()��ħ(!�ħ(ħĀ'ħ(ħ�+( 1Ô1�#õ.čĀč* ! ħ.Ł��1�#õ.čĀ!�#õ.!�
ħ*/�*(�.�'!* ħ/ħ* !*��Ā�Ôß�+(�.�'�#õ. čÔč�ħ*/�*��#č(!.!'ŀ� ħÔ!.�ħ*/�*(�.�
č6!.ħ* !��ħ.�Ã!Āħ0�č/0č*(č'� 15#1/1�$ħ//! !.�ş�+..!�((ŀ�9AA?ŀ�/Ł�98šŁ 

�.ħ/0+0!(!/ƍħ*�#č()!5!� �ħ.�#õ.čĀ(!.ħ���0ß�)! !*ħ5!0ħ* !�+.0��Ã�Ô-
(�.��+51*���'��1(�! ħ()ħĀ0ħ.Ł��!('ħ� !��1* �*� +(�5ß�"ħ(+6+Ɲ�.�0�.�"ß* �*�
161*��ħ.�/č.!�#č()!5!� �ħ.��ħ.�ħ. !(!)!�5�,ß()�)ßĀ0ß.Ł��(�0+*�2!��.ħ/0+-
0!(!/ƍ0!*�/+*.��#č()!5!� �ħ.�161*��ħ.�/!//ħ6(ħÔ!��č.č*!*�"ħ(+6+Ɲ�.ß*�/1/-
'1*(1Ô1*1��$+)�/�
+��!/� �+6)1Ā01.Ł� 
+��!/ƍ!� #õ.!� #č()!ŀ� ħ*/�*ß*�
'!* ħ/ħ*ħ� 0�/ ħ'� !0)!� 1.1)1 1.Ł��*�� #õ.!� ħ*/�*(�.�� #č()!)ħ6ŀ� ��6ß�
"ħ((!.ħ�+*(�. �*� �$��ħ5ħ�5�,0ßÔß)ß6�� �ħ.�5�.#ß)ß6(��ħ(#ħ(ħ ħ.Ł�	č()!�!5-
(!)ħ*ħ*�#!.Ã!'(!Ā)!/ħ�ħÃħ*�+.0� ���ħ.�$�0�*ß*�+()�/ß�#!.!'ħ.Ł���5!0�'ħĀħŀ�
$!.$�*#ħ��ħ.�/õ6�2!5��!5(!) !*� +(�5ß�'!* ħ/ħ*ħ���Ā'�/ß* �*�č/0č*�$ħ/-
/! !./!�#č()!5!� �ħ.�!Ôħ(ħ)�#õ/0!.ħ.Ł��*��'�#č()!� 15#1/1*1*�+(1Ā)�-
/ß�ħÃħ*�č/0č*(č'� 15#1/1*1*��*/ß6ß*ŀ��!'(!*)!5!*��ħ.��* ��+(1Ā)�/ß�#!-
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.!')!'0! ħ.Ł�Nč*'č�+*��#õ.!��5*ß�*!/*!(!.�2!5��Ā�'�(�.�č6!.ħ*!�0!'.�.�
#č(č*)!6�ş�!*0č.'ŀ�:89>ŀ�/Ł�<@ő=9šŁ��/(ß* ��
+��!/ƍħ*ŀ��(�0+*�2!��.ħ/0+-
0!(!/ƍħ*�č/0č*(č'�0!+.ħ/ħ*ħ�#!(ħĀ0ħ. ħÔħ�/õ5(!*!�ħ(ħ.Ł�
+��!/ƍħ*�#!(ħĀ0ħ. ħÔħ�
č/0č*(č'�0!+.ħ/ħ*ħ*� +Ô.1��ħ.�5�*ß�+( 1Ô1�ħ  ħ��! ħ(!�ħ(ħ.Ł��ħ.�� ħ*/�*(�-
.ß*�'ħ)ħ� 6�)�*���Ā'�/ß*ß*���ß� Ã!')!/ħ* !*�2!5�� 6+.��ħ.� 1.1)�� čĀ-
)!/ħ* !*� +(�5ß�/!2ħ*Ã� 15 1Ô1�2!�#č( čÔč��Āħ'¹. ß.Ł��1*1*(���ħ.(ħ'0!�

+��!/ƍħ*�5�*ß( ßÔß�*+'0�(�. �*��ħ.ħ/ħ��5*ß�*!/*!(!.!�2!�Ā�'�(�.��0!'.�.�
0!'.�.�ħ*/�*(�.ß*�#č()!5!�!Ôħ*ħ�/�21*)�/ß ß.Ł�
�(�1'ħ�#č*č)č6 !� !-
"�(�.��� ħ6(!*!*��ħ.�'+)! ħ� "ħ()ħ* !�5!.��(�*�!/,.ħ(!.!� ħ*/�*(�.ß*�0!'.�.�
0!'.�.�#č( čÔč*č�#õ.!�ħ(ħ.ħ6Ł��1� 1.1) ��#č()!'� ħÃħ*�$!.�Ā�.00���!'-
(!*)!5!*��ħ.�+(�5ß*�#!.Ã!'(!Ā)!/ħ*ħ*�#!.!'0ħÔħ� ħ  ħ�� ! ħ(!)!6Ł�Nč*'č�
/õ6� '+*1/1� '+)! ħ� "ħ()(!.ħ* !ŀ� /!5ħ.�ħ� 0�.�"ß* �*��ħ(ħ*!*� !/,.ħ(!.� 0!'-
.�.(�*/�� �$ħ�$!.�/!"!.ħ* !�5!*ħ !*�#č(č* čÔč*č�#õ.!�ħ(ħ.ħ6Ł��/0č*(č'�
0!+.ħ/ħ*!�#!0ħ.ħ(!�ħ(!�!'���Ā'���ħ.�!(!Ā0ħ.ħ5!�ħ/!��+$*��+..!�((�ħĀ�.!0�! !.Ł�
�+..!�((ƍ��#õ.!�#č( čÔč)č6�Ā!5(!.ħ� čĀč* čÔč)č6 !ŀ�#č( čÔč)č6�$!.�
Ā!5ħ*�'!* ħ)ħ6ħ���Ā'�(�.ß* �*�č/0č*�$ħ//!0)!)ħ6(!�ħ(#ħ(ħ�+()� ßÔß*ß�.�-
$�0(ß'(���*(�5��ħ(ħ.ħ6Ł��!/!(��#ß ß'(�* ßÔß)ß6 �ŀ��ħ.�/ħ$ħ.��6(ß'�*1)�.�/ß�
#õ. čÔč)č6 !�2!5��!/'ħ��ħ.��.'� �Āß)ß6(��'�.Āß(�Ā0ßÔß)ß6 ��#č(!�ħ(ħ.ħ6Ł�
�1� 1.1)(�.ß*�ħ/!�ħ*/�*ß*�'!* ħ/ħ*ħ�č/0č*�$ħ//!0)!/ħ�ħ(!�ħ(#ħ/ħ��1(1*)�-
)�'0� ß.�ş9AA?ŀ�/Ł�9AšŁ���


+��!/ƍħ*�#õ.čĀ(!.ħ* !�#čÃ(č� 0�.�Ɲ�.�+( 1Ô1�#ħ�ħ� 6�5ß"�5�*(�.� ��
�1(1*)�'0� ß.Ł��1*1*(���ħ.(ħ'0!�
+��!/ƍħ*�#č()!�!5(!)ħ*ħ�5!*ħ !*�"!(/!-
"!*ħ*�.� �.ß*��/+')�/ßŀ�#č()!�č6!.ħ*!��ħ.Ã+'�5!*ħ�#õ.čĀ!�'�,ß��.�(�)ßĀ-
0ß.Ł��ħ0!'ħ)�)!261ŀ��))�*1!(�
�*0�2!��.0$1.���$+,!*$�1!.�#ħ�ħ�)!Ā$1.�
"ħ(+6+Ɲ�.ß*� �� ħ''�0ħ*ħ�Ã!')ħĀ�2!�Ƈ151)/16(1'�0!+.ħ/ħƉ�ş�# �
)�*)"-0Ħ/4�
�# *-4š� Ā!'(ħ* !� � (�* ß.ß(�*� #č()!� 0!+.ħ/ħ� +.0�5�� Ãß')ßĀ0ß.� ş�+..!�((ŀ�
9AA?ŀ�/Ł�:=šŁ�
�*0ƍ��#õ.!�'+)ħ'�+(�*�Ā!5��ħ.�0č.�,�.� +'/��ħĀ�.!0�!0)!'0!-
 ħ.Ł��*��#õ.!�#č()!�!5(!)ħ��!'(!*0ħ*ħ*��+Ā��Ãß')�/ß�ħ(!��(�'�(ß ß.Ł��!/!(��
#!.#ħ*��ħ.��!'(!5ħĀħ*��*/ß6ß*��+Ā��Ãß')�/ß�ħ*/�* ��#č()!5!�*! !*�+(1.Ł�
�ħ.� Ā�'�5�� #č(č*)!/ħ� ħÃħ*� !Ô(!* ħ.ħ�ħ� �*(ß'� 5�*ß(#ß(�.� ħÃ!.)!/ħ� #!.!'ħ.Ł�
��*ħ��ħ.� 0č.�151)/16(1'�#!.!'ħ.Ł��1��*(�) ��
�*0ŀ�
+��!/ƍħ*�#õ.čĀ(!-
.ħ*ħ� !�!(!Ā0ħ.ħ.�2!�#č()!�!5(!)ħ*ħ*���Ā'�/ß*ß*�'1/1.1* �*�'�5*�'(�*�*�
�ħ.�č/0č*(č'�$ħ//ħ5�0ß�+()� ßÔß*ß��!(ħ.0ħ.Ł���$+,!*$�1!.� !��!*6!.�Ā!'ħ( !�
#č()!*ħ*��*ħ !*�#!.Ã!'(!Ā!*�151)/16(1'�ħ(!�ħ(#ħ(ħ�+( 1Ô1*1�ħ  ħ��! !.Ł�
|.*!Ôħ*� čĀč*č(!*�ħ(!�/!5.! ħ(!*��.�/ß* ���ħ.�151)/16(1'�"�.'�! ħ( ħ5/!�
#č()!�!5(!)ħ�#!.Ã!'(!Āħ.Ł��+(�5ß/ß5(����$+,!*$�1!.� !�
�*0�#ħ�ħ��ħ.�0č.�
,�.� +'/�� ħĀ�.!0� ! !.Ł��*�� #õ.!� '+)ħÔħ*� Āħ  !0ħŀ� ,�.� +'/�(�  1.1)1*�
#č�č5(!�  +Ô.1� +.�*0ß(ß ß.Ł� ��'�(�.ŀ� ��Ā'�/ß*ß*� '�2.�)(�.ß5(�� #!.Ã!'(ħ'�
�.�/ß* �'ħ�ħ(ħĀ'ħ !ŀ�ħ'ħ/ħ* !*��ħ.ħ*ħ�'�5 ß.)��5+(15(��010�./ß6(ß'�+(1Ā01.-
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)�� 1.1)1 1.Ł� �1� ħ'ħ� ħ/ħ) !*� ��Ā'�ŀ� 151)/16(1'� 0!+.ħ/ħ*!�5�'ß*� #õ-
.čĀ(!.�/!. ! !*�"ħ(+6+Ɲ�.� ���1(1*)�'0� ß.Ł��!/!(��
!#!(ƍ!�#õ.!�$!.�Ā!5�
#č(č*Ã�+(��ħ(ħ.Ł��*��#õ.!�'+)ħ'ŀ�#!.Ã!'� č*5��ħ(!�ħ*/�*ß*�!( !�!0)!5!�Ã�-
(ßĀ0ßÔßŀ�#!.Ã!'(ħÔħ�+()�5�*� č*5��ħ(!��.�/ß* ���1(1*�*�6ß0(ß'0�*� +Ô)�'-
0� ß.Ł�
!6��
ħ!.'!#��. � ��'+)ħ'�+(�*ß*�$�5�0ß*�$!.�*+'0�/ß* ��+(��ħ(!-
�!Ôħ*ħ�Ãč*'č�$�5�0ß*�$!.�*+'0�/ß* ���ħ.�Ã!(ħĀ'ħ�+( 1Ô1*1��!(ħ.0ħ.Ł�
+)ħ'�
+(�*�Ā!5��/(ß* ��Ã!(ħĀ'ħ5ħ�+.0�5��Ãß'�.)�'0� ß.�ş�!*0č.'ŀ�:89>ŀ�/Ł� �=9ő>;šŁ�
�51)/16(1'� 0!+.ħ/ħ� #č()!� !5(!)ħ*ħ� �Ãß'(�)�� ��'ß)ß* �*� ħ/��!0(ħ� �ħ.�
*+'0�� 0!Ā'ħ(� !0)!'0! ħ.Ł��čĀč*č( čÔč* !��ħ.Ã+'�151)/16(1Ô1*� ħ*/�*-
(�.ß�#č( č. čÔč��Ãß'0ß.Ł�|.*!Ôħ*��ħ.�5!0ħĀ'ħ*ħ�0�'(ħ0�!0)!5!�Ã�(ßĀ�*��ħ.�Ã+-
�1'�#õ.č( čÔč* !ŀ��č5č'�ħ$0ħ)�((!�#č()!� 1.1)1�+.0�5��Ãß'���'0ß.Ł��!�
2�.�'ħ��+..!�((ƍß*� ��ħĀ�.!0�!00ħÔħ�#ħ�ħ�ş9AA?ŀ�/Ł�:@šŀ�$!.�0č.(č�151)/16(1Ô1*�
ħ*/�*(�.ß�#č( č. čÔč*č�ħ  ħ��!0)!'ŀ��1�0!+.ħ*ħ*�/ß*ß.(�.ß*ß�6+.(�)�'0ß.Ł�
Nč*'č�'ħ)ħ�6�)�*�ħ*/�*(�.�0�.�"ß* �*�5�Ā�*ß(�*���6ß�151)/16(1'(�.�ħ*-
/�*(�.ß�#č( č.)!'0!*�Ã+'�+*(�.����ß�2!.!�ħ(ħ.ŀ�$�00��+*(�.ß�'+.'10��ħ(ħ.Ł�

	č()!�!5(!)ħ*ħ�.1$/�(��Ãß �*�ħ('� !"��!(!��(�*�2!�)!2615��õ*!)-
(ħ��ħ.��Ãß'(�)��#!0ħ.)!5!�Ã�(ßĀ�*�'ħĀħ(!.ħ*���Āß* �� ħ/!�$ħÃ�Āč,$!/ħ6��ħ#-
)1* ��.!1 �#!()!'0! ħ.Ł��.!1 �'+*151�õ6!(��(�.�'��.+-Ħ' -�1 ��Ħ'Ħ)Â�'/Þ�
Ħ' �i'Ħÿ&Ħ' -Ħ�ş�*& .��)���# Ħ-�� '�/Ħ*)�/*�/# ��)�*).�Ħ*0.š�ħ/ħ)(ħ�'ħ0��ß* ��!(!�
�()ßĀ0ß.Ł��.!1 ƍ1*�'+*15�� �ħ.�0!+.ħ/ħ�/+*� !.!�!�'�.)�Āß'��ħ.�5�,ß��.6�!0-
)!'0! ħ.Ł��*1*�č*(č�.1$��õ(č)(!.ħń�ħ ŀ�!#+�2!�/č,!.!#+�#č()!*ħ*�õ6č*č�
0!Ā'ħ(�! !*�$�6�2!�+0+.ħ0!��.�/ß* �'ħ��ħ(ħ*!*�/�2�Āß)ß� ħ(!�#!0ħ.ħ.�ş��* !./ŀ�
:889ŀ�/Ł�:@?šŁ��.!1 ƍ1*�0!+.ħ/ħŀ���/0ß.ß()ßĀ� 15#1(�.ß*�+.0�5��Ãß')�/ß� ħ(!�
#č()!�!5(!)ħ*ħ*�+(1Ā01Ô1*�� ħĀ�.!0�! !.Ł��*��#õ.!���/0ß.ß()ßĀ� 15#1(�-
.ß*ŀ�$�6(�.ß*ŀ��ħ*/!((ħ'�2!�Āħ  !0��.61(�.ß*ß*��+Ā�()�/ß� 1.1)1* ��#č()!�
!5(!)ħ�+.0�5��Ãß'�.Ł�	č()!�!/*�/ß* ���+Ā�(�*�,/ħĀħ'�!*!.&ħ(!.ń� �$��õ*�!�
��/0ß.ß()ßĀŀ�!*#!((!*)ħĀ�2!5��/�'(�*)ßĀ�$�6(�. �*� +(�5ß�)!5 �*��#!(ħ.Ł�
	č*(č'�$�5�0(�.ß* ���ħ.!5(!.�.1$/�(�!*!.&ħ(!.ħ*ħŀ��ħ*/!(�2!�/�( ß.#�*� č-
Āč*�!(!.ħ*ħ���/0ß.)�'�ħÃħ*�'1((�*ß.Ł��*��'�Ā�'���*ß* ���1� čĀč*�!(!.�2!�
 15#1(�.���/0ß.ß()�6�2!�/1�5č6č*!�Ãß'�.Ł��č5�(�.���!*6!.�Ā!'ħ( !�#č()!�
!5(!)ħ�)č/0!$�!*(ħ'�2!5��Āħ  !0�ħÃ!.!*�'+*1(�. �� �$��#čÃ(č��ħ.�Ā!'ħ( !�
�ÃßÔ��Ãß'�.Ł��.!1 ƍ��#õ.!�'+)ħ'�+(�*�ħ/!�'�.Āß(�Ā0ß.)� �*� +Ô�*��ħ.�Ā!5-
 ħ.Ł��õ6�#!(ħ)ħ��ħ.!5ŀ�'+)ħ'�$�.!'!0(!.(!�'�.Āß(�Ā0ßÔß* ��õ*�!(ħ'(!�$�.!'!-
0ħ*��)��ß*ß��*(�)�5��Ã�(ßĀß.Ł��. ß* �*�'!* ħ*ħ��5*ß� 1.1) ��$�5�(�! !.�
2!� '!* ħ/ħ*ħ*� 5�,)�5���Ôß*ß�  čĀč* čÔč� $�.!'!0(!.� *!0ħ�!/ħ* !ŀ� /ħ*ħ.�
1Ã(�.ß�15�.ß( ßÔß�ħÃħ*�#č(!.!'�!*!.&ħ/ħ*ħ��+Ā�(0ß.Ł��.!1 ƍ1*�0!+.ħ/ħŀ�č/0č*-
(č'�0!+.ħ/ħ*!�5�'ß*��ħ.�'+*1) ��5!.��()�'0� ß.Ł��1*1*(���ħ.(ħ'0!ŀ�+*1*�
0!+.ħ/ħ�#č()!�0!+.ħ(!.ħ* !� Ƈ.�$�0(�)��0!+.ħ/ħƉ� ş�# �� 'Ħ !��# *-4š� Ā!'(ħ*-
 !�� (�* ß.ß(�*ń���/0ß.ß(�*� 15#1(�.ß*�2!� čĀč*�!(!.ħ*��ÃßÔ��Ãß')�/ß� ħ(!�
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#č()!*ħ*�+(1Ā01Ô1*1�/�21*�*�'�*� ß�0!)/ħ(�! !.� ş�+..!�((ŀ�9AA?ŀ�/Ł�;<ŀ�
<>ń��!*0č.'ŀ�:89>ŀ�/Ł�@;ő@>šŁ�	č()!*ħ*ŀ���/0ß.ß(�*���6ß�Ā!5(!.ħ��ÃßÔ��Ãß'�.-
)�/ß���'ß)ß* �*�.�$�0(�0ß�ß��ħ.�!0'ħ/ħ�+( 1Ô1��ħ(ħ*!*��ħ.�#!.Ã!'0ħ.Ł��*��'�
/� !�!�.�$�0(�)�'�2!5��$!.�#č( čÔč)č6 !�.�$�0(� ßÔß)ß6ß�ħ  ħ��!0)!'ŀ�
#č*(č'�$�5�0ß)ß6����'0ßÔß)ß6 ��,!'�+(�/ß�#õ6č')!)!'0! ħ.Ł��ħ(�'ħ/���6ß�
 1.1)(�. ���Āß.ß��ħ.�.�$�0(�)�5(���ħ.(ħ'0!��Ô(�)�� 1.1)1� ��+.0�5��Ãß-
'��ħ()!'0! ħ.Ł����

	č()!�!5(!)ħ�č6!.ħ*!�õ*�,(�*��Ãß'�*��ħ.� ħÔ!.�ħ/ħ)�ħ/!�
!*.5��!.-
#/+*ƍ 1.Ł��!.#/+*��Č'( ł��*(ĦÓĦ)��)'�(Þ��./Č) �� ) ( �ħ/ħ)(ħ�!/!.ħ* !�
#õ.čĀ(!.ħ*ħ��Ãß'(�)�5��Ã�(ßĀ)ßĀ0ß.Ł��!.#/+*ŀ��č0č*č5(!�ħ*/�*��õ6#č�+(�*ß*�
 ßĀß* ��'+)ħ'��ħ.�Ā!5�+()� ßÔß*ß��!(ħ.0ħ.Ł��+(�5ß/ß5(�� +Ô� ��'+)ħ'��ħ.�Ā!5�
5+'01.Ł���5!0� +Ô� ���ħ.�Ā!5!�#č(č5+./�'��1�ħ*/�*ß*�+*��2!. ħÔħ��*(�)(��
ħ(#ħ(ħ ħ.Ł��!/!(�� +Ô� �'ħ��ħ.�$�52�*�ħ*/�*���!*6!.��ħ.�$�.!'!0�5�,�./�ŀ�
ħ*/�*(�.��1*��#č(!�ħ(ħ.Ł��!.#/+*�#č()!*ħ*�/+/5+(+&ħ'�5�*ß*��ħĀ�.!0�! !.Ł�
�*1*�ħÃħ*�#č()!�!5(!)ħ�0+,(1)/�(��ħ.�+(#1 1.Ł�Nč*'č�ħ*/�*ŀ�'+)ħÔħ*�0�-
 ß*ß�0!'���Āß*���(�)�6Ł�	č()!*ħ*��ħ.�5�*'ß5��ħ$0ħ5��ß�2�. ß.Ł��1�/!�!,0!*�
 +(�5ß�#č()!�+(#1/1�ħÃħ*��ħ.�#.1,�#!.!'(ħ ħ.Ł��õ6�#!(ħ)ħ��.'� �Ā(�.ß)ß6(��
�1(1Ā01Ô1)16 ��2!5���ħ.�'+)! ħ�"ħ()ħ*ħ�/ħ*!)��/�(+*1* ��ħ6(! ħÔħ)ħ6 !�
 �$��Ã+'�#č( čÔč)č6č�#õ6(!)(!5!�ħ(ħ.ħ6Ł��!.#/+*� ��0ħ5�0.+ ��/�(+*�*!�
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�.�'0!.!�5�'ß*�6�)�* ��5!*ħ !*���*�2!.!*��+�-1ħ*��$+!*ħ4�
ħ/!��+'!.ƍħ*�'�$'�$�/ß*ß�5�.�0ß.'!*�õ6!(�+(�.�'��1�'+*15��!Ôħ( ħÔħ*ħ�ħ"� !�
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���$+3/'ħ�
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=� �č.'Ã!�+(�.�'�Ƈ�!50�*ħ�
�$'�$�Ɖŀ�Ƈ
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,ºWXJQ����/TPJW’NS�0FMPFMFQFWõ�

8õWFXõ^QF�XTQIFS�XFãF�PFWFPYJWN�
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7TRJWT��/FHP�3NHMTQXTS��-JFYM�
1JILJW��/FWJI�1JYT��/TFVZNS�
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'�.Āß(ßÔß* ���/)�*ƍ �*�/1��()�5��'�.�.�2!.ħ.(!.�2!��1*1*�ħÃħ*��/)�*ƍß*�
5�*ß*��#ħ !.(!.Ł�
õ5(č(!.�#!(!.!'�Ƈ�ħ6!�/1�2!.��/)�*Ɖ� !.(!.Ł��1*1*�č6!-
.ħ*!��/)�*�Ƈ/1�)1� ! ħ*ħ6�,!'ħ��(ß*�/ħ6!�/1Ɖ� !.�2!��5�Ôß*ß�5ß'�00ßÔß�ħÃħ�/1�
 +(1�(!Ô!*ħ�'õ5(č(!.ħ*�č6!.ħ*!��0�.Ł��. ß* �*��/)�*��č5č'��ħ.�'�$'�$��
�0�.Ł��/)�*�'�$'�$�/ß*ß��0�.'!*ŀ�!2ħ*ħ*�Ã�0ß/ß* �� 1.)�'0� ß.Ł�
õ5(č(!.�
ħ/!��Ā�Ôß �*��/)�*ƍ����'�.(�.'!*ŀ��/)�*�+*(�.��51'�.ß �*���'�.Ł�

�1�čÃ�"�.'(ß�'�$'�$���(�0+*ŀ��.ħ/0+0!(!/�2!�
+��!/�ħ(!��ħ.(ħ'0!��*ß-
(�*�č/0č*(č'�0!+.ħ/ħ�ħ(!��Ãß'(�*��ħ(ħ.Ł�
�0ß.(�*���Ôß�č6!.!��1�0!+.ħ5!�#õ.!�
ħ*/�*(�.�'!* ħ/ħ* !*��Ā�Ôß�+(�.�'�#õ. čÔč�ħ*/�*��#č(!.!'ŀ� ħÔ!.�ħ*/�*(�.�
č6!.ħ* !��ħ.�Ã!Āħ0�č/0č*(č'� 15#1/1�$ħ//! !.Ł�
�00���(�0+*�#č(č*!*�Ā!-
5ħ*���Ā'�/ß*ß*���ß/ß* �*�6!2'��()��ħ(!�ħ(ħĀ'ħ(ħ�+( 1Ô1*1� čĀč*)!'0!5 ħŁ�

+��!/� ħ/!� #č()!� !5(!)ħ*ħ*� #!.Ã!'(!Ā)!/ħ� ħÃħ*� č/0č*(č'�  15#1/1*1*�
�*/ß6ß*� +(1Ā)�/ß� #!.!'0ħÔħ*ħ� �!(ħ.0)ħĀ0ħ.Ł� �/)�*ŀ�)1$0�.�2!� 'õ5(č(!.!�
'�.Āß�'�$'�$���0�.�Ãč*'č�+*��#õ.!�/1��.'ß*ß�'�,�0)��5!0'ħ/ħ*ħ�'!* ħ/ħ*-
 !*��()ßĀ0ß.Ł��1$0�.ß*�2!5��'õ5(č(!.ħ*��1� 1.1) ��+*��'�.Āß�5�,���Ôß�
"ħħ((!.�/ß*ß.(ß ß.Ł��1� 1.1) ���/)�*� ��'!* ħ/ħ*ħ�'õ5(č(!.!�2!�)1$0�.��
'�.Āß�č/0č*�$ħ//! !.�2!�'�$'�$���0�.Ł��/)�*ŀ���$�.ƍß� '+.'1001Ô1�/�$-
*! !ŀ� č/0č*(č'�  15#1/1� ħ(!� �Ãß'(�*��ħ(!*� ħ'ħ� "�.'(ß�)+0ħ2�/5+* �*�  +-
(�5ß� '�$'�$�� �0�.Ł� �ħ.ħ*�ħ/ħ���$�.ƍß*� '+.'1/1* �*ŀ� +*1*� ħÃħ*!� čĀ0čÔč�
'+.'1 �*�5�*ħ���ß �*�6!2'��()�/ß�ħ(!��(�'�(ß ß.Ł���$�.ƍß*�'+.'1/1��*ħ !*�
#!(ħĀħ.Ł�
+��!/ƍħ*�#õ.čĀč*č� +Ô.1(�.�Ā!'ħ( !ŀ��/)�*ƍß*�'�$'�$�/ß� ���*ħ-
 !*�#!(ħĀ!*�+(�5��0!,'ħ�+(�.�'�21'1��1(1.Ł��/)�*ƍß*�'�$'�$�/ß*ß*�ħ'ħ*�ħ�
/!�!�ħ�ħ/!�)�$'!)!*ħ*�'!* ħ�(!$ħ*!�'�.�.�2!.!�!Ôħ* !*�!)ħ*�+()�/ß ß.Ł�
Nč*'č�)�$'!)!�'�.�.ß�ħ(!��/)�*ŀ�'õ5(č(!.!�'�.Āß�č/0č*�'+*1)��#!(!-
�!'0ħ.Ł��ħ()ħ*�/+*�'ß/ß)(�.ß* ���00ßÔß�/+*�'�$'�$� ��ħ/!�5ħ*!��!*6!.�Ā!-
'ħ( !��ħ.�č/0č*(č'� 15#1/1��1(1*1.Ł��/)�*ŀ�'õ5(č(!.ħ*�/1�0�(!�ħ*!�'�.Āßŀ�
'�$'�$���0�.�'��5�Ôß*ß�5ß'�00ßÔß�/151�+*(�.ß*�č6!.ħ*!��0�.Ł��*(�.��.!2��
#õ. čÔč�/1ŀ��5�Ôß*ß�5ß'�00ßÔß�'ħ.(ħ�/1 1.Ł��/)�*ƍß*��1�/�$*! !�'õ5(č(!.!�
!2ħ*ħ*�Ã�0ß/ß* �*ŀ�5č'/!'��ħ.�*+'0� �*���')�/ßń�'õ5(č(!.ħ*� ħ/!�)!��1-
.!*�51'�.ß5�� +Ô.1���')�/ßŀ��/)�*ƍß*�č/0č*(č'� 15#1/1*1�,!'ħĀ0ħ.ħ.Ł�
�Ã�"�.'(ß�'�$'�$� �*�õ*�!�#!.Ã!'(!Ā!*�+(�5(�.��/)�*ƍß*��!'(!)! ħÔħ��ħ.�
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6�)�*� ħ(ħ)ħ* !ŀ��*/ß6ß*�#!(ħĀ!*� 1.1)(�. ß.Ł��!/!(��/+*�'�$'�$�/ß* ��
�/)�*ŀ�'õ5(č(!.!�Ƈ�ħ*!�)ħ�/1�)!261/1ŅƉ� ħ5!.!'��1� 1.1)1��!'(!)! ħ-
Ôħ*ħ�ħ"� !�!0)ħĀ�+(1.Ł��1�/!�!,(!��/)�*ŀ�
+��!/ƍ1� +Ô.1(�5���'�Ā!'ħ( !ŀ�
�*/ß6ß*�#!(ħĀ!*�č/0č*(č'� 15#1/1�ħ(!�'�$'�$���0)ßĀ0ß.Ł��/)�*ƍß*��1�čÃ�
"�.'(ß�'�$'�$�/ß��$.ħ/0ħ�*/!*ƍħ*�'+*1�$�''ß* �'ħ�#õ.čĀ(!.ħ5(!� !�151Ā-
)�'0� ß.Ł�Nč*'č��/)�*ƍß*�'�$'�$�(�.ßŀ�'õ0č(č'�5�,�.'!*�2!5��,(�*(�.-
'!*�+.0�5��Ãß')�'0� ß.Ł�

�/)�*ƍß*�"ħ()��+51*����00ßÔß�'�$'�$�(�.ß*�ħ'ħ�"�.'(ß�#č()!�0!+.ħ/ħ�
č6!.ħ* !*��Ãß'(�*)�/ß�+*1*��č.'�/ħ*!)�/ß* ��#õ.)!5!��(ßĀ'ß*�+( 1Ô1-
)16�'õ0č�0ħ,(!. !*��ħ.ħ�+()� ßÔß*ßń��ħ(�'ħ/��ħ.�'�.�'0!.�+( 1Ô1*1� +Ô-
.1(�.� *ħ0!(ħ'0! ħ.Ł� �ħ.�� "�.'(ß� )+0ħ2�/5+*(�. �*�  +(�5ß� '�$'�$�� �0)�/ß�
�/)�*ƍß*�ş�ħ.�'�.�'0!. !�+()�/ß�#!.!'0ħÔħ�#ħ�ħš�Ã+'��+510(1�5�,ß/ß*ß�#õ/-
0!.ħ.Ł��+(�5ß/ß5(���/)�*ƍß*�"ħ()��+51*����00ßÔß�'�$'�$�(�.ß��ħ.�'�.�'0!.!�
15�*�Ā!'ħ( !�'�.)�Āß'��ħ.�5�,ß��.6�!0)!'0! ħ.Ł�

�/(�*��!5�

�.'�)�� 4�"ħ()ħ*ħ*���Ā.+((!.ħ*ħ��ß()�6�	č*!5�ş�/(�*��!5š�2!��.+(���Ā�ş	!-
*!.�(�j(5+/ħ*š�,�5(�Āß.Ł��ħ() !��1/(�.��'�.Āß�)č�� !(!�! !*�
�ơ�/��č.'-
(!.ħ*ħ*� õ5'č/č� �*(�0ß(ß.Ł� 
�ơ�/� �č.'(!.ħ*ħ*� (ħ !.(!.ħ* !*� 
�)6�� �!5ŀ�
	!*!.�(� j(5+/ħ*�õ* !.(ħÔħ* !'ħ��1/�+. 1/1� 0�.�"ß* �*�õ( č.č(č.Ł�N+�1'�
5�Ā(�. ������/ß*ß*�õ( č.č()!/ħ*!�Ā�$ħ0�+(�*��/(�*��!5�5!0ħĀ'ħ*(ħÔ!�!.ħĀ-
0ħ'0!*�/+*.��j(5+/ħ*�2!��1/�+. 1/1*��'�.Āß�/�2�Ā�*�!"/�*!2ħ��ħ.�'+)10�*�
$�(ħ*!�#!(ħ.Ł��1*1*�5�*ß* ��'+.'�'�2!���!)ħ��ħ.��/'!.�#õ.č*0č/č�Ãħ6!.!'ŀ�
�!Ô)!*��(� ħ)ħ.�.+(č* !�j(5+/ħ*ƍħ*�!*�5�'ß*ß*��'� �.�/ß6�*��/(�*��!5ŀ�"ħ(-
)ħ*�/+*1* ���1/�+. 1/1*1��+6#1*��1Ô.�0ß.�2!�j(5+/ħ*ƍħ� !�õ( č.č.Ł�	!*!-
.�(�j(5+/ħ*�"ħ() !��č0č*č5(!�'õ0č��ħ.�'�.�'0!. ħ.Ł�
�ơ�/��č.'(!.ħ*!��Ôß.�
2!.#ħ(!.�5č'(!.ŀ�2!.#ħ(!.ħ*ħ�õ !5!)!5!*(!.ħ�ħ/!��č5č'��ħ.�'!5ħ"�ħ(!�õ( č.č.Ł�
�ħ.� '� ß*ß� õ( č. č'0!*� /+*.�� +*1*(�� ħ(ħĀ'ħ5!� #ħ.!.� ş*!'.+"ħ(ħšŁ� j(5+/ħ*ƍħ*�
"ħ() !�#õ.č(!*�0!'�ħ5ħ�5�*ß�'ß6ß�j(+*'�ƍ5��ş�1.�*��'/+5š� 15 1Ô1�/!2#ħ ħ.Ł�
j(5+/ħ*ƍħ*�'ß6ß*��'�.Āß�+(�*�/!2#ħ/ħ�+*1*�0ħ,�+()� ßÔß*ßń��'/ħ*!�'�.�'0!.�
+( 1Ô1*1�'�*ß0(�.��ħ.�*ħ0!(ħ'0!�0!6�$č.�! !.Ł��ħ.��51'�.ß �� ���!(ħ.0ħ( ħÔħ�
#ħ�ħ��+�!.0���
!!ƍ5��#õ.!�'�.�'0!.ħ*�*ħ0!(ħ'(!.ħ�+*1*���/'ß��(0ß* ��5�,0ß-
Ôß�/!Ãħ)(!.�ħ(!�+.0�5��Ãß'�.Ł��ħ()��+51*�����ß)�/ß6��ħ.�'õ0č�'�.�'0!.�+(�-
.�'�#õ6č'!*�j(5+/ħ*ŀ�'ß6ß*��'�.Āß��č5č'��ħ.�/!2#ħ� 15�.�2!�'ß6ß��/(�*��!5�
0�.�"ß* �*�.!$ħ*��(ß* ßÔß* �ŀ�'ß6ß*ß�'1.0�.)�'�ħÃħ*�+*1*�0�(!,(!.ħ*ħ�'��1(�
! !.Ł���/'ß��(0ß* ��5�,0ßÔß��1�/!Ãħ)�j(5+/ħ*ƍħ�/�(0�'õ0č��ħ.�0ħ,0!*�16�'(�Ā-
0ß.)�'0��2!�*ħ$�5!0ħ* !�'ß6ß*�� ��/!2#ħ� 15�*��ħ.������'+*1)1*��5!.-
(!Ā0ħ.)!'0! ħ.Ł��+(�5ß/ß5(��j(5+/ħ*�"�.'(ß��+510(�.ß�+(�*�'õ0č��ħ.�'�.�'0!.�
+(�.�'�"ħ() !�.!/)! ħ(ħ.Ł�
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j(5+/ħ*� 'õ0č� '�.�'0!.ħ*ħ� #õ/0!.ħ.�!/ħ*!� "ħ()� �+51*���  !"�(�.���
'�$'�$���0�.�ş	õ./!(�@šŁ�j(5+/ħ*ŀ�"ħ()ħ*���Ā(�.ß* �ŀ�2!.#ħ/ħ*ħ�õ !5!)!5!*�
�č.'(!.ħ�'!* ħ�!((!.ħ5(!�õ( č.č.'!*��ħ.'�Ã� !"��#č(č)/!.ŀ�$�00���'��ħ* !�
Ã+'�'ß/���ħ.�'�$'�$���0�.Ł��!2�)ß* ���ħ.'�Ã��č.'� �$��õ( č.č.Ł��1�+(�5-
 �*�/+*.���ħ.�5č6��Āß�Ƈ�ħĀ�*�ß(ßÔß*ß6��$�5.�*ß)�#!*!.�(ħ)Ɖ� !.Ł��1*1*�
č6!.ħ*!�j(5+/ħ*�'čÃč'��ħ.�'�$'�$���0�.Ł��!2�)�! !*��ħ.'�Ã�/�$*!�/+*-
.��j(5+/ħ*�5ħ*!�ħ'ħ��č.'�'� ß*ß�õ( č.č.�2!��. ß* �*�'�$'�$���0�.Ł�|( č.-
)! ħÔħ� ħ*/�*(�.�� �� Ƈ�����*�� ħ0��0�! !./ħ*ħ6�5�� ��$!,ħ*ħ6�õ(č./č*č6ŊƉ�
 !.�2!�'�$'�$�(�.���+Ô1(1.Ł��ħ()ħ*� ħ(!.(!5!*�'ß/ß)(�.ß* ���/(�*��!5ƍħ*�
5+( �Ā(�.ß*ß�5�'�(�00ßÔß* �ŀ�+*(�.� ħÃħ*� ħ �)�)�*#�/ß*ß*�$�6ß.(�*)�/ß*ß�
!).!00ħÔħ* !�0!'.�.�'�$'�$�(�.���+Ô1(1.Ł��1*1*�č6!.ħ*!��/(�*��!5ŀ� j(-
5+/ħ*ƍħ*�'ß6ß�j(+*'�ƍ5ß�'�Ãß.ß.�2!�5+( �Ā(�.ß*��'�.Āß�0�'�/�! ħ()!/ħ*ħ�ħ/0!.Ł�
j(5+/ħ*��1�ħ/0!Ôħ*ħ�5!.ħ*!�#!0ħ.ħ.Ł�
ß6ß*��'�21Ā�*�j(5+/ħ*�Ã+'�)10(1 1.Ł��1�
 1.1)1�5!)!'�!Ā(ħÔħ* !�'10(�.(�.Ł��!)!'�!/*�/ß* ��j(+*'�ŀ��/(�*��!5ƍħ*�
Ã+'�ħ5ħ��ħ.�ħ*/�*�+( 1Ô1*1�/õ5(!.Ł��1*1*�č6!.ħ*!�j(5+/ħ*�'�$'�$���0�.�2!�
Ƈ�*1�Ã+'��!Ô!*)ħĀ!��!*6ħ5+./1*��)��5�'ß* ��+*1*��ħ.�/��1*�'õ,čÔč�
+( 1Ô1*1��*(�5���'/ß*ŊƉ� !.Ł��ħ()ħ*�/+*�'ß/ß)(�.ß*�� +Ô.1��/(�*��!5ŀ�j(-
5+/ħ*�0�.�"ß* �*�5�'�(�*ß.Ł�Ƈ�1*1*�č6!.ħ*!�j(5+/ħ*ŀ�Ƈ�!)!'��ħ6ħ)�6č,,!�
0!Ô)!*ħ)ħ6��(� ħ)ħ.�)!Ā$1.��/(�*��!5�ħ)ħĀ�$�ŊƉ� !.�2!��č5č'��ħ.�'�$'�-
$���0�.Ł��. ß* �*��/(�*��!5ƍħ�ħ �)�!00ħ'(!.ħ* !�ş/+*.�/ß* ��õ( č.!)! ħ'-
(!.ħ�+.0�5��Ãß'���'0ß.š�j(5+/ħ*��č5č'��ħ.�'�$'�$�� �$���0�.Ł�

�ħ()ħ*�ħ('�2!�/+*�'ß/ß)(�.ß* ��#!.Ã!'(!Ā!*��1�#č(č)/!)!�2!�'�$-
'�$�(�.�č/0č*(č'�0!+.ħ/ħ�6�2ħ5!/ħ* !*��Ãß'(�*��ħ(ħ.Ł�j(5+/ħ*�)1$0�Ã��č.'�
$�('ß*ß�õ( č.č.'!*ŀ���Ā'�/ß*ß*���ß/ß* �*�6!2'��(ß.�2!��1* �*� +(�5ß�#č-

(č)/!.� 2!5�� '�$'�$�� �0�.Ł� Nč*'č�
+*(�.�� '�.Āß� '!* ħ/ħ*ħ� č/0č*� $ħ//!-
 !.�2!�ħ/0! ħÔħ�6�)�*�+*(�.��ħĀ'!*�!�
!0)!�2!5�� õ( č.)!�5!0'ħ/ħ*ħ� '!* ħ-
/ħ* !� #õ.č.Ł� �).ħ* !'ħ� 5č6��Āß*ß*ŀ�
*ħĀ�*�ß(ßÔß*�� $�5.�*� +( 1Ô1*1� /õ5-
(!)!/ħ� 2!� j(5+/ħ*ƍħ*� �1*�� #č()!/ħ�
 !� 5ħ*!� '!* ħ/ħ*ħ� č/0č*� �ħ.� *ħĀ�*�ß�
+(�.�'�#õ.)!/ħ* !*�'�5*�'(�*)�'-
0� ß.Ł� �/(�*� �!5ƍħ� 2!5�� 5+( �Ā(�.ß*ß�
5�'�(�00ßÔß* �ŀ�+*(�.ß*� ħ �)�!).ħ*ħ�
2!. ħÔħ* !� 2!� õ( č. čÔč* !� 5ħ*!�
'�$'�$�(�.�� �+Ô1(1.Ł� Nč*'č� j(5+-
/ħ*� 6�"!.� '�6�* ßÔß*ß�  čĀč*)!'0!-
 ħ.Ł� j(+*'�ƍ*ß*��/(�*��!5ƍħ� õ2)!/ħ*!�,ºWXJQ�����,JSJWFQ�ôQ^TXNSşNS�PFMPFMFXõ
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'�$'�$�(�.(��'�.Āß(ß'�2!.ħ.�Ãč*'č��/(�*��!5ƍħ�'čÃč)/!.Ł��1*1�Ƈ��'ß* ��
+*1*��ħ.�/��1*�'õ,čÔč�+( 1Ô1*1��*(�5���'/ß*Ɖ�ħ"� !/ħ* !*��*(�5��ħ(ħ-
.ħ6Ł��/0č*(č'�0!+.ħ/ħ*ħ*�õ0!/ħ* !ŀ� j(5+/ħ*ƍħ*�/�(0�Āħ  !0� ħÃ!.!*�"ħħ((!.ħ* !�
�00ßÔß�'�$'�$�5ß�.�$�0(�)��0!+.ħ/ħ�ħ(!��Ãß'(�)�'� ��)č)'č* č.Ł��ħ.��.�-
$�0(�)��0!+.ħ/ħ*!�#õ.!�'�$'�$��Āħ  !0�ħÃ!.!*�"ħ((!.ħ*�+.0�5��Ãß')�/ß* ��
 ��)!5 �*��#!(ħ.Ł��1'�.ß �� ��ħ"� !�! ħ( ħÔħ�#ħ�ħ��.!1 ƍ1*�0!+.ħ/ħ*ħ*�č/-
0č*(č'�0!+.ħ/ħ*!�5�'ß*�+( 1Ô1� 1.1)(�.��1(1*)�'0� ß.Ł��ħ() !�#õ.č(!*�
Āħ  !0� 1.1)(�.ß* ��#!.Ã!'(!Ā!*�'�$'�$�(�.� ��.�$�0(�)��0!+.ħ/ħ*ħ*�č/-
0č*(č'�0!+.ħ/ħ*!�5�'(�Ā0ßÔß� 1.1)(�.(���Ãß'(�*��ħ(ħ.Ł��+(�5ß/ß5(��j(5+/ħ*ƍħ*�
�1�'�$'�$�(�.ß*ß�ħ'ħ�"�.'(ß�0!+.ħ5!�#õ.!� !��*(�)(�* ß.)�'�)č)'č* č.Ł�
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ħ(ħ��# ��4./ -Ħ*0.���/�)�ş�Ħ5 ('Ħ�� 4/�)ŀ��+$*��*#(ħ/$�ř��ħ((ħ�)��ħ0*!5ŀ�
9A<8š�ħ/ħ)(ħ� ħ6ħ*ħ*���Ā0��'�.�'0!.(!.�+()�'�č6!.!�0�'(ħ ħ ħ.�ş��+#*�)ħ((+�
2!��!)ħ.$�*ŀ�:88=ŀ�/Ł�<>šŁ��ħ0!'ħ)��.Ł��!50�*� ��'õ0č�'�.�'0!.� !Ôħ(�'õ0č�
0ħ,0ħ.Ł�

�.Ł��!50�*�"ħ() !'ħ�ħ('�'�$'�$�/ß*ß��!'ħ*ƍħ�6!$ħ.(ħ��ħ.�ħÔ*!��0�*�0�-
��*��5(��21.�.�'ŀ���5ß(00ßÔß* ���0�.Ł��ħ()ħ*�+.0�(�.ß*�� +Ô.1��.Ł��!50�*�
Ã�(ßĀ)�(�.ß* �� 5�. ß)�ß� +()�/ß� ħÃħ*� �.+"!/õ.� �+Ô�*ƍß� '�Ãß.ß.Ł� �.+"!/õ.�
�+Ô�*� ħ/!ŀ��.Ł� �!50�*ƍß*� � �)(�.ß* �*� �ħ.ħ*ħ� '!* ħ/ħ*!�5�. ß)� !0)!/ħ�
ħÃħ*�ħ'*��! !.Ł��.Ł��!50�*�� �)ß*�č6!.ħ*!��ħ.��+)���5!.(!Ā0ħ.)ħĀ0ħ.Ł��1�
Ā!'ħ( !�+*1�'+*0.+(�!0)!'0! ħ.Ł��.+"!/õ.��+Ô�*�ħ/!�� �)��5�. ß)�! !.�
2!��+)��5ß�č6!.ħ* !*�Ãß'�.ß.Ł��1*(�.�5�Ā�*ß.'!*��.Ł��!50�*�+ �5��#ħ.!.�
2!�� �)ß*�'!* ħ/ħ*!�/ħ(�$� +Ô.1(001Ô1*1�#õ.č*�!�'�$'�$���0)�5����Ā-
(�.�2!��. ß* �*�Ƈ�*(� ß)� !)!'�'ħ�+*1�/ħ6�'1.0�. ß*ß6Ɖ� !.�2!�'�$'�$��
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�0)�5�� !2�)�! !.Ł��1�!/*� ���.'�/ß* ���1(1*�*�,�*!( !'ħ��ħ.� čÔ)!-
5!���/�.Ł��1(1* 1'(�.ß�+ �5���*ħ !*��ħ.�.+�+0�#ħ.!.�2!��.Ł��!50�*ƍ��/ħ(�$�
 +Ô.1(0�*�� �)ß�5�'�(�5�.�'�õ( č.č.Ł��1�!/*� ���.�(ß'(�.(���.Ł��!50�*�
'�$'�$���0)�5�� !2�)�! !.Ł��!2�)�! !*�'ß/ß) ���.Ł��!50�*ŀ��.+"!/õ.�
�+Ô�*ƍß�151Ā01.)�'�ħÃħ*�ħÔ*!�5�,)� �*�$!)!*�õ*�!��č5č'�'�$'�$�(�.�
�0�.Ł��ħ()ħ*�ħ(!.(!5!*�'ß/ß)(�.ß* ���.Ł��!50�*ŀ��.+"!/õ.��+Ô�*ƍß*�'ß6ß��!2-
#ħƍ5ħ�'�Ãß.ß.�2!��!2#ħƍ*ħ*��ħ.� !,+5��'�,�0ß()�/ß*ß�ħ/0!.Ł��1� 1.1)�č6!.ħ*!�
�.+"!/õ.��+Ô�*���Ôß.�.�'�'ß6ß*ß��ß.�')�(�.ß*ß�ħ/0!.Ł��1*1*�č6!.ħ*!��.Ł�
�!50�*��č5č'��ħ.�'�$'�$���0�.Ł��1.� ���.Ł��!50�*�$!)��.+"!/õ.��+Ô�*�
2!��!2#ħƍ*ħ*� 1.1)1*��$!)� !���'ß.��Āƍß�016�Ôß*�� čĀč.!�!Ôħ* !*�!)ħ*�
+( 1Ô1� ħÃħ*� '�$'�$�� �0�.Ł� Nč*'č� õ*�!/ħ* !� �!2#ħƍ5ħ� '�/0! !.!'� Ƈ��/ß(�
+(/����'ß.��Ā�+*1�'1.0�.)�5��#!(!�!'0ħ.Ɖ� !.Ł��ħ0!'ħ)���'ß.��Āŀ��!2#ħ�
2!��.+"!/õ.��+Ô�*ƍß�'1.0�.)�5��#!( ħÔħ* !��.Ł��!50�*ƍß*�016�Ôß*�� čĀ!.Ł�
�.Ł��!50�*��ħ.���)ß*��.'�/ß* �*���'ß.��Ā�ħ(!�'+*1Ā1.Ł���'ß.��Ā�/ħ(�$ß5(��
�0!Ā�! !.��*��'�'1.Ā1*�#!Ãħ.)!5!*���) �*� +(�5ß�$ħÃ�ħ.�6�.�.�2!.!)!6Ł�
�1*1�#õ.!*��.Ł��!50�*��č5č'��ħ.�'�$'�$���0�.ŀ��. ß* �*�Ƈ�!*ħ)(!���Ā��
Ãß'�)�6/ß*Ɖ� !.�2!���'ß.��Āƍß*��1(1* 1Ô1�6!)ħ*��ħ.��* ���Ãß(ß.�2!���-
'ß.��Ā��Ā�Ôß5�� čĀ!.Ł��1(1* 1Ô1�+ � �� 12�.(�.���'ß.��Āƍß�!6)!'�č6!.!�
$�.!'!0�!0)!5!���Ā(�.Ł��.Ł��!50�*ŀ���'ß.��Āƍß�016�Ô�� čĀč.)!*ħ*�$!5!��-
*ß5(��/č.!'(ħ�+(�.�'�'�$'�$���0�.Ł��ħ()ħ*�/+*�'ß/ß)(�.ß* �� ���.Ł��!50�*ŀ�
'�$.�)�*(�.ß)ß6ß�016�Ô�� čĀč. č'Ã!�2!5��+*(�.����/'ß*�+( 1Ô1*1� č-
Āč* čÔč� �'ħ'�(�. ��'�$'�$���0�.Ł��!/!(���.Ł��!50�*ƍß*�.+�+01��!2#ħƍ5ħ�
5�'�(�.ŀ���'ß.��Āƍß*�ħ/!�õ( čÔč�6�**! ħ(ħ.Ł��+�+01�ħ*/�*(�.ß�õ( č.č.Ł��1�
/�$*!(!. !��.Ł� �!50�*�  �ħ)�� '�$'�$�� �0�.Ł� �+(ħ/(!.ħ*� +*1�5�'�(�)�5��
#!( ħ'(!.ħ*ħ�#õ. čÔč�6�)�*�ħ/!�Ƈ�!*ħ�5�'�(�)�5��#!( ħ(!.��)���!*�'+(�5�
'+(�5�"�'����/)�)Ɖ� !.�2!�'�$'�$�(�.ß-
*�� !2�)�! !.�ş	õ./!(�98šŁ�

�1'�.ß �� �*(�0ß(�*� �.Ł� �!50�*ƍß*�
"ħ()� �+51*��� �00ßÔß� �č0č*� '�$'�$�(�.�
č/0č*(č'� 0!+.ħ/ħ� ħ(!� �Ãß'(�*��ħ(ħ.Ł� �.Ł�
�!50�*�$!.� �ħ)���Ā'�(�.ß*����ß�Ã!'0ħ.-
)! !*� õ*�!� 2!5�� Ã!'0ħ.ħ.'!*� '�$'�$��
�0)�'0� ß.Ł� |.*!Ôħ*� ��'ß.��Āƍß� 016�Ô��
 čĀč. čÔč* !� 2!5�� +*1� õ( č. čÔč*č�
 čĀč* čÔč* !� '�$'�$�� �0)�/ß� '!* ħ-
/ħ*ħ�č/0č*�2!���/'ß*�$ħ//!0)!/ħ�ħ(!�ħ(#ħ-
(ħ ħ.Ł��1�'ß/ß) ��#!(ħĀ!*�'�$'�$�ŀ�
+�-
�!/ƍ1� +Ô.1(�5���'� Ā!'ħ( !ŀ� �*ħ !*�#!-
(ħĀ!*��ħ.�+(�5�č6!.ħ*!�0!6�$č.�! !.Ł��.Ł� ,ºWXJQ������)W��ġJ^YFSõS�0FMPFMFXõ�
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�!50�*�$!.� �ħ)�'!* ħ/ħ*ħ�č/0č*�#õ.)!'0! ħ.Ł��1� 1.1)��.Ł��!50�*ƍß*�
 ħ5�(+#(�.ß* �� ��#õ.č(č.Ł�|.*!Ôħ*� /ß'� /ß'�'!* ħ/ħ*ħ*��/(��5!*ħ(!)!5!-
�!Ôħ*ħ� /õ5(!.�2!� �1� 'ß/ß)(�. ��  �ħ)�� '�$'�$�� �0�.Ł��/0č*(č'� $ħ//ħ5�0ß�
�.Ł��!50�*ƍß*��č5č'�,(�*ß* ��ş)�/0!.�,(�*š� �$ħ�'!* ħ/ħ*ħ�#õ/0!.)!'0!-
 ħ.Ł�Nč*'č�#õ.!�!�'čÃč'��ħ.��)�Ã�,!Āħ* !� !Ôħ( ħ.ń��ħ(�'ħ/�.+�+0(�.ß5(��
 č*5�5ß�$č')č��(0ß*���()�'�ħ/0!)!'0! ħ.Ł��1*1*(���ħ.(ħ'0!��.Ł��!50�*ƍß*�
Āħ  !0�ħÃ!.!*�"ħħ((!.ħ* !�'�$'�$���0)�/ßŀ� ħÔ!.�"ħ()(!. !� !�+( 1Ô1�#ħ�ħŀ�
.�$�0(�)��0!+.ħ/ħ5(!� !��Ãß'(�*��ħ(ħ.Ł��*��'� +Ô.1 �*�Āħ  !0�ħÃ!.)!5!*�
'�$'�$�(�.ß*ß�/� !�!�č/0č*(č'�0!+.ħ/ħ��Ãß'(�5��ħ()!'0! ħ.Ł��.Ł��!50�*ƍß*�
"ħ() !��00ßÔß��č0č*�'�$'�$�(�.��$.ħ/0ħ�*/!*ƍß*�'õ0č�'�.�'0!.ħ*�'�$'�$�-
/ß*�� �ħ.�#õ.čĀ(!.ħ5(!� !�151)(1(1'�#õ/0!.ħ.Ł�Nč*'č��.Ł��!50�*�5��'õ0č�
�ħ.�Ā!5�,(�*(� ßÔß* ��5�� ��'õ0č��ħ.�"ħħ(ħ*�"�ħ(ħ�+( 1Ô1�6�)�*�'�$'�$���0-
)�'0� ß.Ł�

�.Ł��!50�*ƍß*�'�$'�$�(�.ß�'�.)�Āß'(ß'��.6�!0)!6Ł��� !�!�č/0č*(č'�
0!+.ħ/ħ�č6!.ħ* !*��Ãß'(�*��ħ(ħ.Ł��*��'�/�(0�Āħ  !0�ħÃ!.!*�"ħħ((!.ħ�!/*�/ß* ��
�00ßÔß�'�$'�$�(�.ß�.�$�0(�)��0!+.ħ/ħ�ħ(!�ħ(ħĀ'ħ(!* ħ.)!'� !�)č)'č* č.Ł�

�+*1Ã�2!���.0ßĀ)�

�.+(���Āƍß*���*(�* ß. ßÔß�ħ'ħ�"�.'(ß�'õ0č�'�.�'0!.�2!�ħ'ħ�0ħ,ħ*�'�$'�$�(�-
.ß*ß�ħ. !(! ħÔħ)ħ6��1�Ã�(ßĀ)� �ŀ�$!)�'õ0č�0ħ,(!.ħ*�$!)� !�'�.�'0!.(!.ħ*�
#!*!((ħ'(!��!*6!.�)+0ħ2�/5+*(�. �*� +(�5ß�'�$'�$���00ßÔß*ß�0!/,ħ0�!00ħ'Ł�
�*��'���6ß� 1.1)(�. �ŀ��ħ($�//��'�.�'0!.�2!�0ħ,�!'/!*ħ* !� !Ô!.(!* ħ-
.ħ( ħÔħ* !ŀ� '�$'�$���0)��*! !*(!.ħ*ħ*� "�.'(ß(�Ā0ßÔß� 1.1)(�.� ��#õ.č(-
)čĀ0č.Ł�|.*!Ôħ*��0.05���5� "ħ()ħ* !��/)�*ŀ��.!1 ƍ1*�+.0�5��'+5 1Ô1�
.�$�0(�)��0!+.ħ/ħ*ħ*�õ*#õ. čÔč�Ā!'ħ( !ŀ���/0ß.ß()ßĀ� 15#1(�.ß*�ş�ħ*/!(-
(ħ'š��ÃßÔ��Ãß'ßĀß�!/*�/ß* ��'�$'�$���0�.Ł��1*1*�5�*ß* ���/)�*�'!* ħ/ħ-
*ħ�č/0č*�$ħ//!00ħÔħ* !ŀ���Ā'�(�.ß*����ß�Ã!'0ħ. ħÔħ* !� !�'�$'�$���0�.�'ŀ�
�(�0+*ŀ��.ħ/0+0!(!/�2!�
+��!/�#ħ�ħ� čĀč*č.(!.ħ*�/�21* 1Ô1�č/0č*(č'�0!-
+.ħ/ħ*ħ� +Ô.1(�.Ł��.'�)�� 4�"ħ()ħ* !� õ.0�"�.'(ß�#č()!�0!+.ħ/ħ*ħ*�ħĀ�.!0�!0-
0ħÔħ�Ā!'ħ( !ŀ�'�$'�$��+(#1/1*1*�0!6�$č.�!00ħÔħ*ħ�#õ.č.č6Ł��1.� �'ħ�'õ0č�
'�.�'0!.�	!*!.�(�j(5+/ħ*ŀ� ħÔ!.�"ħ()(!. !�+( 1Ô1�#ħ�ħŀ�'!* ħ/ħ*ħ�č/0č*�$ħ/-
/!00ħÔħ* !�2!5����Ā'�(�.ß*����ß�Ã!'0ħ. ħÔħ* !�'�$'�$���0)�'0� ß.Ł��5.ß���
.�$�0(�)��0!+.ħ/ħ*ħ*�õ*�#õ. čÔč�Ā!'ħ( !�	!*!.�(�j(5+/ħ*�Āħ  !0�15#1(� ß-
Ôß* ��2!5���ħ.ħ*ħ�õ( č. čÔč* !� !�'�$'�$���0)�'0� ß.Ł��1*1*(���!.��!.�

�*0ŀ���$+,!*$�1!.ŀ�
!#!(�2!�
ħ!.'!#��. �ħ(!��ħ.(ħ'0!��*ß(�*�151)/16(1'�
0!+.ħ/ħ*ħ� +Ô.1(�.� Ā!'ħ( !� j(5+/ħ*ƍħ*� "ħ() !�'�$'�$���00ßÔß*ß�#õ.č5+.16Ł�
Nč*'č�j(5+/ħ*ƍħ*�#č( čÔč�+(#1ń���!)ħŀ�'+.'�'�2!�/�'�.��ħ.��/'!.�0�'(ħ ħ�
5�,�*ŀ�151)/16(1'�2!�Ã!(ħĀ'ħ*ħ*��č0č*č5(!�0!6�$č.�!00ħÔħ��!Ô)!*��(� ħ-
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)ħ.ƍ !*���Ā'�/ß� !Ôħ( ħ.Ł�|0!�5�* �*�j(5+/ħ*ƍħ*��1.� �'ħ�'�$'�$�/ß��!.#-
/+*�1��ħ.��*(�5ßĀ�ħ(!� čĀč*č(č./!ŀ��!.#/+*ƍ1�$�'(ß�Ãß'�.0�*��ħ.� 1.1)1*�
 ��+.0�5��Ãß'0ßÔß�/õ5(!*!�ħ(ħ.Ł�Nč*'čŀ�51'�.ß �� ��ħ"� !�! ħ( ħÔħ�#ħ�ħŀ��!Ô-
)!*��(� ħ)ħ.ƍħ*�$�.!'!0(!.ħ��č0č*č5(!�)!'�*ħ'0ħ.Ł��/ß(�+(�*�Ā!5ħ*�ş�/'!.-
(ħ'š���/ħ0��ħ.�0�'(ħ ħ ħ.Ł�
ß/���/ß�$!.�ħ'ħ�"ħ() !� !�'õ0č�'�.�'0!.�#!*!((ħ'(!�
č/0č*(č'�0!+.ħ/ħ*ħ*�ħ(!.ħ�/č. čÔč�#!.!'Ã!(!. !*� +(�5ß�'�$'�$���0�.'!*ŀ�
 ħÔ!.� 0!+.ħ(!.�  !� "ħ()(!.� ħÃħ* !'ħ� "�.'(ß�  1.1)(�. ��  +Ô.1(�*)�'0� ß.Ł�
M &*� ve� �Þ'(�4�)� � 4/�)� "ħ()(!.ħ* !� ħ/! �č0č*č5(!� č/0č*(č'� 0!+.ħ/ħ� ħ(!�
�Ãß'(�*��ħ(!�!'�'�$'�$�(�.��1(1*)�'0� ß.Ł��1�ħ'ħ�"ħ() !�5!.��(�*���)+*�
2!��.Ł��!50�*�0ħ,(!.ħ�0�)�)!*�'!* ħ(!.ħ*ħ�č/0č*�#õ. č'(!.ħ* !*� +(�5ßŀ�
��Ā'�/ß*ß*� ��ß/ß* �*� 6!2'� �( ß'(�.ß� ħÃħ*�'�$'�$�� �0)�'0� ß.(�.Ł��1*1*�
5�*ß* ��#!.!'���)+*ƍ1*�#!.!'/!��.Ł��!50�*ƍß*�/�(0�Āħ  !0�ħÃ!.!*�"ħħ((!. !�
 !�'�$'�$���0)�/ß��.!1 ƍ1*�.�$�0(�)��0!+.ħ/ħ�ħ(!� !��Ãß'(�*��ħ(ħ.Ł��õ.0�
"ħ() !� !�'õ0č�'�.�'0!.(!.ħ*�#!*!((ħ'(!�č/0č*(č'� 0!+.ħ/ħ*ħ*� ħ(!.ħ� /č. č-
Ôč�#õ.čĀ(!. !*� +(�5ß� '�$'�$�� �00ßÔß*ß� /õ5(!5!�ħ(ħ.ħ6Ł� �� !�!� "ħ()(!. !�
��6ß�*+'0�(�.� !ÔħĀħ'(ħ'�#õ/0!.)!'0! ħ.Ł�|.*!Ôħ*�Āħ  !0�ħÃ!.!*�"ħħ((!.�15-
#1(�* ßÔß* ���0ß(�*�'�$'�$�(�.ŀ�č/0č*(č'�0!+.ħ/ħ� ħ(!��Ãß'(�*��ħ( ħÔħ�#ħ�ħ�
.�$�0(�)��0!+.ħ/ħ�ħ(!� !��Ãß'(�*��ħ(ħ.Ł��ħ()(!. !�
+��!/ƍħ*�č/0č*(č'� 1.1-
)1*1*��*ħ !*�#!(ħĀ)!/ħ�#!.!'0ħÔħ*!� �ħ.�#õ.čĀč�ħ/!��*��'���6ß� 1.1)-
(�. �� +Ô.1(�*)�'0� ß.Ł��+(�5ß/ß5(��č/0č*(č'� 1.1)1�/+*1�1* ��#!(ħ-
Ā!*�'�$'�$�(�.ß*�$!.� 1.1) �ŀ�
+��!/ƍħ*�ħ  ħ��!00ħÔħ�#ħ�ħŀ��*ħ !*�#!(ħĀ!*�
�ħ.�č/0č*(č'� 15#1/1*��ħ$0ħ5��ß�+( 1Ô1�ħ  ħ��! ħ(!)!6Ł��

�.+(���Āƍß*���*(�* ß. ßÔß�'�.�'0!.(!.ħ*�ş�/)�*�2!�	!*!.�(�j(5+/ħ*š�
'�$'�$���0)��)+0ħ2�/5+*(�.ßŀ�#õ.č( čÔč�č6!.!ŀ�'�.)�Āß'0ß.Ł��1�/!�!,(!�
'�$'�$�(�.ß*ß��Ãß'(�)�'�ħÃħ*�"�.'(ß�#č()!�0!+.ħ(!.ħ*!���Ā21.)�'�#!.!'-
)!'0! ħ.Ł��0.05���5ƍ ��ħ'ħ�"�.'(ß�#č()!�0!+.ħ/ħ*!���Ā21.)�'�#!.!'ħ.'!*ŀ�
�.'�)�� 4�"ħ()ħ* !�ħ/!� õ.0�"�.'(ß�#č()!�0!+.ħ/ħ*!���Ā21.)�'�#!.!')!'-
0! ħ.Ł��*��'�M &* ve �Þ'(�4�)�� 4/�)�"ħ()(!.ħ* !�0!6�$č.�! !*�'�$'�$�(�-
.ß�/� !�!�č/0č*(č'�0!+.ħ/ħ�ħ(!��Ãß'(�)�'�)č)'č* č.Ł��1�"ħ()(!. !�/� !�!�
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0!6�$č.�! !*�'�$'�$�(�.ß*ŀ���*(�* ß.ß(�*�0ħ,(!.!�15#1*�+(�.�'�'�.)�Āß'�
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 čÔč�'�$'�$�*ß*�+(1Ā)��/!�!�ħŀ�+*1*�#õ.čĀ(!.ħ� ħ(!�151)(1 1.Ł�Nč*'č�
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�Ãß'(�)�*ß*�ħÃħ*!�$�,/!0)!'�)č)'č*� !Ôħ( ħ.Ł�|0!�5�* �*�'õ0č�0ħ,(!.ħ*�
'�$'�$�/ß� !Ô!.(!* ħ.ħ( ħÔħ* !ŀ��$.ħ/0ħ�*/!*ƍħ*�0�)�)!*�$�'(ß�+( 1Ô1-
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/*�
Ħ/ -�-4��)���Ħ'(Ħ���Ħ''�Ħ)4Ł��Ł���$.�!1/�ř��Ł��Ł�N�)+Ô(1�ş� Łšŀ�
�ħ((�ħ*/��* ��ħ((�ħ*5��)�+ ħ)!*0/�+"��2ħ(�ħ*��ħ0!.�01.!ŀ��+,1(�.�
�1(01.!��* ��! ħ��ş;ő:?šŁ���!3��+.'Ń��+ +,ħŁ�
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�/(�*ŀ��Ł� ş:88?šŁ�@7��*)-�.Þ��Č-&��Ħ) (�.Þ)����Ħ+���-�&/ -� i&Ħ' (ĦŁ�
ş��5ß)(�*)�)ßĀ��č'/!'��ħ/�*/��!6ħšŁ��+'16��5(č(��*ħ2!./ħ0!/ħ�	č-
6!(���*�0(�.��*/0ħ0č/čŀ�j6)ħ.Ł�

�0� !*ħ6ŀ� �Ł� ş�õ*!0)!*šŁ� ş9A?:šŁ� �Þ'(�4�)� � 4/�)� ţ�ħ()ťŁ� �č.'ħ5!Ń�
�0� !*ħ6��ħ()Ł�
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Ł� ş:89@šŁ��+�ħ�(��ħ#*�(/��* ��*0ħ/+�ħ�(��//!*�!/Ń�
�$!��1*�0ħ+*�+"��2ħ(���1#$0!.�ħ*��+,1(�.��1(01.!Ł���$ ��*0-)�'�*!�
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