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Abstract
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*+)� ħ/)��(ħ2!��1(01.�((5Ł��$!� !)�* �"+.�2ħ((�#!ő.!(�0! ��* �!/,!�ħ�((5��õ.č'�

"ħ()/�ħ*�N1'1.+2��ħ/��+**!�0! �3ħ0$�0$ħ/�,.��0ħ�!Ł���/! �+*�0$!��,,.+��$�'*+3*�

�/��!3��ħ*!)��
ħ/0+.5ŀ�3!�ħ*0!.,.!0�0$!�"ħ()/�.!��((! ��5��1 ħ!*�!/�ħ*���1.1/�
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��/! �+*�0$!�/0+.ħ!/�+"�3.ħ0!./�3$+�3!.!��+.*��* �.�ħ/! �ħ*�0$!/!�2ħ((�#!/Ł��$1/ŀ�

0$!�*�..�0ħ2!/��* �*�..�0ħ2!�/0.1�01.!/�+"� 0$!/!� "ħ()/��.!� (+��(Ł��1.0$!.)+.!ŀ�
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0!Ā2ħ'�! ħ(ħ.Ł���0�'(ß'(�.ß*�'1.101()�/ß*ß*��. ß* �*�'+*�.ő#õÃ!.��Āħ.!0-
(!.� ,!5 !.,!5�5!.(!Āħ)!� #!Ã!.Ł� �1� /ß.� �� #!.Ã!'(!Ā0ħ.ħ(!*� �ħ.�  ħ6ħ� ħ �.ħ�
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9@>?ƍ !�� �*��2ħ(�5!0ħ*ħ*�ħ �.ħ� č6!*ħ�'1.1(1.ń�9@=8œ9@@8�5ß((�.ß��.�/ß*-
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*! !*ħ5(!� /-�).#Č(�).� !0'ħ*(ħÔħ� ħÃħ*� )č'!))!(� �ħ.� �(�* ß.Ł� �õ.č'(!.ŀ�
 !*ħ6�2!5�� !*ħ6!�5�'ß*�+2�(�.(�ŀ� !*ħ6(!.ħ*�2!5���1�0č.�+2�(�.ß*�$!)!*�
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(�).�5�,)��#!(!*!Ôħ*ħ�/č. č.)čĀ(!. ħ.Ł��1ŀ��' !*ħ6�0ħ,ħ�'+*�.ő#õÃ!.(ħ'�
+(�.�'�� (�* ß.ß(�*�2!�ħ('�Ã�Ô(�. �*��!.ħ��(,�/ħ/0!)ħ�č6!.ħ* !�15#1(�*�*�
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'�#Ħ4 ƍ*ħ*�ħ/'¹*� �5�0)�/ßŀ� ħÔ!.�5�* �*�,�)1'�č.!0ħ)ħ*ħ*�0�(!,�!00ħÔħ�
)!2/ħ)(ħ'�ħĀÃħ(ħÔħ*�'+*�.ő#õÃ!.(!.ħ*�5�Ā�)�0�.6(�.ß*��15#1*��ħ.�!0'ħ*(ħ'�
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 ß*ŀ�:88>ŀ�/Ł�9;;šŁ��1#č*�$!.�*!�'� �.�'+*�.ő#õÃ!.�$�52�*�ß(ß'�!0'ħ*(ħ'(!.ħ�
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�+.+/(�.�� +Ô.1�œ5�� ��0�)�0!./ħ�5õ* !'ħœ�)!2/ħ)(ħ'�$�.!'!0(!.�$�(!*�
 !2�)�!0)!'0!�2!��õ.č'(č'�'č(0č.!(�+(�.�'�5�Ā�0ß()�5��Ã�(ßĀß()�'0� ß.9Ł

	č*č)č6 !��õ.č'(!.��!./ħ*ƍ !�#!*!((ħ'(!��' !*ħ6�'ß5ß/ß*��5�'ß*�
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�2ħ*ŀ�9A>:šŀ���Ó'�-���#Ħ)Ħ�� #( /��! �ş�!)ħ$��2ħ*ŀ�9A>;šŀ�M�+&Þ)��! �ş�!-
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�! )Ħ)�i)/Ħ&�(Þ�ş��216���(ß*'ß(ßÃŀ�9A>?šŁ
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�Ā)�'��)��ß5(��:888ƍ(!.�/+*.�/ß* ��5�5#ß*(�Ā)ßĀ0ß.Ł��1�5�'(�Āß)�#õ/0!-
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Ãħ(!.ħ5(!�2!�/!5ħ.�ħ(!.(!�#!.Ã!'(!Ā0ħ. ħÔħŀ�� �Ħ)�Ħ���)�/� !.#ħ/ħ* !�5�5ß*(�-
*�*�Ƈ�+.+/���Ô(�.ßƍ* ���ħ*!)���+.1Ā01.)�/ßƉ�� (ß�/õ5(!Āħ/ħ�!/ħ*�'�5*�Ôß�
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�1�'�0ß(ß)�ß(�.ß*� +Ô1)�0�.ħ$(!.ħ� 9A;;ƍ(!� 9A?8��.�/ß* �� !ÔħĀħ.'!*ŀ�5�Ā�
+.0�(�)�(�.ß��(0)ßĀ�čÃ0č.Ł�
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5õ*!(ħ'���'ßĀ(�.ß*ß��*(�)�)ß6��+(�*�'�2!.!*��1(#1(�.��!.ħĀ)!)ħ6ħ�/�Ô-
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"ħ()(!. !�/1*1)15(��#!.Ã!'(!Ā!*���Ô(�)(�.��Ãß/ß* �*�ħ. !(!*)!'0! ħ.Ł�
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*��ş�.61��'�5š�¹Āß'�+(1,ŀ�!2(!*)!/ħ5(!�#!(ħĀ!*�+(�5(�.��'0�.ß(ß.Ł�CĀß'�j$/�-
*ħ�"ħ()��+51*����1�+51*�1(�.��$!)�+51*15(��$!)� !�0č.'č(!.ħ5(!�!Ā(ħ'�
! !.Ł��ħ(#!��(#�Ã��1�"ħ() !*�/+*.���./(�*'õ5ƍ!� !"�0!*�#!.ħ� õ*!�!'ŀ��./-
(�*'õ5(č�5�6�.�2!�/!*�.ħ/0��/)�*���$ħ*ƍ(!��ħ.(ħ'0!�Ã�(ßĀ�.�'��.�(�.ß* ��
j,!'Ã!�ş9A@?šŀ��ô(' &�ş9A@Ašŀ��ÿ&Þ)�� .Ħÿ( ��*&/�.Þ�ş9AA8š�2!��0-ÿ0)���- .�
�*-(�5ƍß*�ş9AA:š� ��+( 1Ô1�,!'�Ã+'�"ħ()�Ã!'!�!'0ħ.Ł��1�"ħ()(!. !*��Č'Č-
ÿ�)�ş9A@=š�Ã�(ßĀ)�)ß6�ħÃħ*�õ6!((ħ'(!�õ*!)(ħ ħ.ń�Ãč*'č�"ħ()�Ã!'ħ)ħ��./(�*-
'õ5ƍ !�#!.Ã!'(!Ā0ħ.ħ()ħĀ0ħ.�2!�$!)�5õ*!0)!*�$!)� !�"ħ()ŀ��.�Ā0ß.)�*ß*�
'�0ß(ß)�ß(�.ß�0�.�"ß* �*��*ß)/�*)�'0� ß.Ł��/)�*���$ħ*ƍħ*��ô-��Č'Čÿ�) 
� (ß�õ5'č/č* !*�15�.(�*�*ŀ��1�*! !*(!�'ħ)ħ�6�)�*��1�ħ/ħ)(!���6!*� !�
��-���Č'Čÿ�)�� ß5(���*ß)/�*�*�"ħ() !�ħ'ħ�!Ā(ħ� !Ôħ.)!*�ħ��!/0�*ƍß*�ş
�-
(ħ(��.#č*š�õ5'č/č�ħĀ(!*ħ.Ł��!/0�*�ħ'ħ�!Āħ* !*� !�Ã+�1'�/�$ħ�ħ�+(�)�)ßĀ0ß.�
2!�Ã+�1'�õ6(!)ħ5(!�5�*ß,�0101Ā)�'0� ß.Ł��ħ.�#č*ŀ�'�.Āß/ß*��Ãß'�*�	č(č-

�!/ħ)�:Ń��ħ.��õ.č'�"ħ()ħ*ħ*�0č)�õ6!((ħ'(!.ħ*ħ�0�Āß5�*��*ÿ�� ÿĦ&ƍ0!*�ş�č.!55���1.1ŀ�
9A>Aš���6ß�,(�*(�.Ń��ħ.��õ.č'�'!.2�*ßŀ��ħ.��õ.č'�+��/ßŀ�ħ,�!Ôħ.!*��õ.č'�'� ß*ßŀ��+-
.+/�)�*6�.�(�.ß�õ*č* !�/�6�Ã�(ß,�0č.'č�/õ5(!5!*��õ.č'��!5ħŁ
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Ā�*ƍß� ş��,.�'�|6 !)ħ.+Ô(1š� '�Ãß.ß.Ł��!�2�.� 'ħ�	č(čĀ�*ƍß*� 'õ.� +( 1Ô1*1�
�*��'�+*1�!2ħ*!�#!0ħ. ħ'0!*�/+*.���*(�5���'0ß.Ł��./(�*'õ5�/�'ħ*(!.ħ*ħ*�
"ħ#č.�*�+(�.�'�5!.��( ß'(�.ß��1�"ħ()ŀ�/� !�!�'õ5č*�)!.'!6ħ* !��1(1* 1Ô1�
�+.+/(�.� +Ô�/ß*ß� !Ôħ(ŀ��5*ß�6�)�* ��5�Ā�)ß*ß� ��õ.*!'(!.Ł

�!56ħ��1*�ƍ*ß*�9A?;ƍ0!�#!.Ã!'(!Ā0ħ. ħÔħ��Þ5"Þ)��*+-�&�ħ/!��/(ß* ��õ.-
*!'(! ħÔħ)ħ6�õ.č*0č5!�15)�5�*��)���/)�*���$ħ*ƍħ*��0.�'Ħ(�Ħ' ��0ÿ�  
� (ß�õ5'č/č* !*�15�.(�* ßÔß�ħÃħ*��õ(#! !'ħ�/ħ*!)�(�. ��5+Ô1*�ħ(#ħ�#õ.!*�
2!��*ß)/�*�*��ħ.� ħÔ!.�"ħ() ħ.Ł��!/0!.*�0č.č*č�õ.*!'(!5!*��Þ5"Þ)��*+-
-�&ƍ0��	č*!5 +Ô1��*� +(1ƍ*1*�2!.ħ)/ħ6�0+,.�'(�.ß* ��'ßĀß�#!Ãħ.!�ħ()!'�
ħÃħ*�/+*�Ā�*/(�.ß�/�(�ß(ß'0�*�'�6�*���'(�.ß�,�.��+(�*��ħ.2�*ƍ(��ş��)!.��ħ-
Ôħ0š��1(0�*ƍß*�ş��0)��	ħ.ħ'š�õ5'č/č��'0�.ß(ß.Ł�	č*!5 +Ô1��*� +(1� č6(č'-
(!.ħ* !�#!Ã!*ŀ�"ħ6ħ'Ü�+(�.�'�ħ/!��/'ħĀ!$ħ.ƍ !��+./1'�N�5ß��ħ2�.ß* ��Ã!'ħ(!*�
"ħ()ħ*ŀ�/!*�.5+/1*��'�5*�'(ß'�! !*�õ5'č/č� ßĀß* ���+.+/(�.(��2!��õ.č'�
'č(0č.č5(!���Ôß�5+'01.Ł�N!0ħ*�j*�*Ãƍß*�9A?;ƍ0!�#õ/0!.ħ)!�#ħ.!*�"ħ()ħ�� .0-�
1 ���Ó-0-�ħ/!ŀ��Ãß'��ħÃħ) !�'õ5�2!5���õ.č'�'č(0č.č*č�õ.*!'(!)!)!/ħ*!�
'�.Āß*�'+*1/1ŀ�+51*�1(�.ß�2!�)!'¹*(�.ß5(���.�Ā0ß.)�*ß*�#!.Ã!'(!Ā0ħ.ħ( ħ-
Ôħ��õ(#!�ħÃħ*�/+*� !.!�!�0�*ß ß'0ß.Ł�� .0-�1 ���Ó-0-ƍ ��5ħ*!�N!0ħ*�j*�*Ãƍß*�
5õ*!00ħÔħ�M &*ƍ5(�� ş9A?8š��õ(#! !��č5č'�č*�'�6�*�*��ß()�6�õ'/�(ŀ� /+-
'�'(�. ��5�Ā�5�*��ß()�6�� (ß�$ß./ß6ß���*(�* ß.)�'0� ß.Ł��ħ() !��ß()�6ƍ(��
+*1*��Āß'�+( 1Ô1�2!�� �*�ƍ ���ħ.�,�25+* �� Ā�.'ß�ß(ß'�5�,�*�
č(5�ƍ*ß*�
ş��0)���!(#!*š�õ5'č/č�ħĀ(!*)!'0! ħ.Ł�N!'ħ)(!.ħ*ħ*�0�)�)ß*ß*��!./ħ*ƍ !�
5�,ß( ßÔß�"ħ()!ŀ� õ*!)ħ*�,�.(�5�*�5ß( ß6(�.ß* �*��ħ.ħŀ��.$�*�	!*�!��5� ��
Ā�.'ß(�.ß5(��!Ā(ħ'�!0)!'0! ħ.Ł��.$�*�	!*�!��5�2!�Ā�.'ß(�.ß*ß*�2�.(ßÔßŀ��+-
.+/(�. ��/!5.! ħ(!*�2!��*ß)/�*�*�"ħ()(!.!� �ħ.�õ*!)(ħ��ħ.�+(#151�ħ)(!.Ń�
�*ß)/�*�*�"ħ()(!.ħ*�*!.! !5/!�0�)�)ß* ��Ā�.'ß(�.�2!Ś2!5��0č.'č(!.�5+-
Ô1*��ħÃħ) !�'1((�*ß()�'0� ß.Ł���,ß(�*�Ã�(ßĀ)� ��1(�Āß(�*�"ħ()(!. !*��ħ.�
 ħÔ!.ħŀ���-���01�&� ���1�õ.č*0č5!�15�.Ł��!$)!0��+6'1Āƍ1*�5õ*!00ħÔħ�2!�
9A?:ƍ !�#õ/0!.ħ)!�#ħ.!*�"ħ() !��0!Ā+Ô1((�.ß�2!��.� �5ß(�.�� ß* �'ħ�ħ'ħ�
�ħ(!��.�/ß* �'ħ�'�*� �2�/ß�ħĀ(!*)!'0! ħ.Ł��0!Ā+Ô1((�.ßƍ* �*���$ħ*ƍħ*�ş�ß(-
 ß.�5�Nß*�.šŀ��.� �5ß(�.ƍ �*�	č(+ƍ5�� ş�* !.�N!.Ãħš� ¹Āß'�+(1,�!2(!*)!'�
ħ/0!)!/ħ��ħ(!(!.��.�/ß* �'ħ�Ã�0ßĀ)�5ß��ħ0ħ.)!'��ħ.�5�*�ŀ�Ã�0ßĀ)�*ß*� �$��
 ���č5č)!/ħ*!�*! !*�+(���'0ß.Ł��õ*!)ħ*�)!Ā$1.�$�('�)č6ħÔħ�/�*�0Ãß/ß�
�ß( ß.�5�Nß*�.ŀ���Ā.+(č*č�+5*� ßÔß�"ħ()ħ*�,!'�Ã+'�/!'�*/ß* ��/�6�Ã�(�.�2!�
0č.'č�/õ5(!.Ł��.�Ā0ß.)� ����6ß�'�0ß(ß)�ß(�.ß*���-����ÿ�� ß5(���*ß)/� ß'-
(�.ß� "ħ()ħ*�/ħ*!)�/�(�)!'¹*(�.ß*ß��+.+/(�.�+(1Ā01.)�'0� ß.Ł��ħ()ŀ�õ6!(-
(ħ'(!�õ5'č/č5(!� 0ħ,ħ'��ħ.�'õ5� "ħ()ħ ħ.Ł��.�Ā0ß.)� ��1(�Āß(�*� /+*� "ħ()� ħ/!�
�*ÿ�� ÿĦ&ƍħ�9A>Aƍ ��15�.(�5�*�5õ*!0)!*��.$�*��()�/ƍß*� ħÔ!.��ħ.��õ.č'�
"ħ()ħŀ�9A?A�5�,ß)ß���-��M��Þ-Þ)��Þ5Þ�� 4) +ƍ0ħ.Ł��0ß(ß)�ß(�.ß*�Ã+Ô1*(1'(��
��-��M��Þ-Þ)��Þ5Þ� � ß5(���*ß)/� ß'(�.ß� "ħ() !��ħ.�ħ.(!.ħ*ħ�$ħÃ�#õ.)! ħ'-
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(!.ħ�$�( !�/� !�!�+6�*(�.ß*��*(�00ß'(�.ß*ß� ħ*(!5!.!'�¹Āß'�+(�*�ħ'ħ�'ħĀħ*ħ*�
şj�.�$ħ)���0(ß/!/�2!��!.ħ$�*���2�Āš�õ5'č/č��'0�.ß(ß.Ł��1� õ*!)ħ*�5ß( ß6(�-
.ß* �*�j�.�$ħ)���0(ß/!/ƍħ*ŀ�"ħ()!�� ß*ß� ��2!.!*���-��M��Þ-Þ)��Þ5Þ�0č.'č/č�
��Ā0��+()�'�č6!.!ŀ�,!'�Ã+'�0č.'č5č�/!/(!* ħ. ħÔħ�"ħ() ħ.Ł

�.�Ā0ß.)�� '�,/�)ß* �� Ãõ6č)(!*!*� �1� "ħ()(!. !� 0!'!..č.� ! !*�
��6ß�+(#1(�.ß*�õ.č*0č(!.�+(1Ā01. 1Ô1�#õ.č(č.Ł��1�"ħ()(!.ħ*�õ5'č(!.ħ���6!*�
�õ.č'�)ħ0�2!�/õ5(!*�!(!.ħ*!� �5�*)�'0����6!*� !��/)�*���$ħ*�õ.*!Ôħ*-
 !�+( 1Ô1�#ħ�ħŀ��õ(#! !�5�Ā�5�*�5�6�.(�.ß*�!/!.(!.ħ* !*�15�.(�*)�'0�-
 ß.Ł��1���Ô(�) �ŀ��1� "ħ()(!.ħ*��*(�0ß(�.ß*ß*�5!.!(�+( 1Ô1*1�/õ5(!5!�ħ(ħ-
.ħ6Ł��5*ß�Ā!'ħ( !��1� "ħ()(!.ħ*�)!'¹*(�.ß� ��5!.!( ħ.ń� "ħ()��+Ô.�"5�(�.ß*ß�
�+.+/(�.�5�� ���+.+/(�.���!*6!5!*�)!'¹*(�.�+(1Ā01.1.Ł��!'�Ã+'� "ħ() !�
 �Ô� )�*6�.�(�.ß*ßŀ�  +Ô�5ßŀ� 5�5(�(�.ß� �* ß.�*�  č6(č'(!.ħŀ� +.)�*(�.ß� 2!�
�'�./1(�.ß�#õ.č.č6Ł��1�)�*6�.�(�.� +Ô�(�+(�.�'�Ā!$ħ.ő ßĀß�5�Ā�)ß�ħ)(!.Ł�
�1�õ.č*0č*č*� ßĀß*��Ãß'�*�� .0-�1 ���Ó-0-�"ħ()ħ* !�ħ/!ŀ�Ā!$ħ. !�#!Ã)!-
/ħ*!�'�.Āß*��.�Ā0ß.)�*ß*�'�0ß(ß)�ß(�.ß*ß*�$ħÃ� !�5���*�ß�+()� ß'(�.ß��!.-
/ħ*ƍħ*�)!'¹*�+(�.�'�'1((�*ß()�/ßŀ��+Ô.�"ħ�5�'ß*(ß'���Ô(�)ß* ��õ*!)(ħ ħ.Ł�
�č)��1�"ħ()(!. !�+6�*(�.ß*ŀ�¹Āß'(�.ß*�#õ.č()!/ħ�2!�Ā�.'ß(�.ß*ŀ�0č.'č(!.ħ*�
 !"�0!*�/õ5(!*)!/ħ� !� ħ''�0�Ã!'ħ�ħ ħ.Ł��1�2ħ��5 ß*ŀ�� �*��2!�Ã!2.!/ħ*ħ*�
¹Āß'(ß'�#!(!*!Ôħ*ħ�$¹(!*�/č. č.!*�*� ħ.�5!.(!. !*�+()�/ß*ß�'+*�.ő#õÃ!.-
(ħ'(!�ħ(ħĀ'ħ(!* ħ.)!'0! ħ.Ń�Ƈ�.���+Ô(�*ŀ��� �(+Ô(1ŀ�	č* !Ā(ħ+Ô(1ŀ�j(�!5-
(ħ+Ô(1ŀ��!(ħ�+.�*�#!(!*!'(!.ħŀ�#õÃ!.(!.(!��ħ.(ħ'0!��1��õ(#!5!�#!(!*�¹Āß'(�.-
���0�Āß*)ßĀ�2!�5�Ā�0ß()ßĀ0ß.Ł��ħ($�//��:8Ł�5č65ß(ß*�ħ'ħ*�ħ�5�.ß/ß* ��5õ.!5!�
#!(!*�	¹21. �Ô(ß�¹Āß'(�.��1�#!(!*!Ôħ*�/+*�0!)/ħ(�ħ(!.ħ ħ.Ɖ�ş�5 ß*ŀ�:88>ŀ�
/Ł� 99=šŁ���-��� 1��ŀ� 0č.'č�2!�Ā�.'ß(�.(��õ.č()čĀ0č.ń�õ6!((ħ'(!��&ÿ�(��'0-�
��-�)'ÞÓ����'Þ-.Þ)� � (ß� 0č.'č�õ*!�Ãß'�.Ł��'��� 4Ħ&� '+*1/1*1�$�(ħ$�6ß. ��
)�*61)!�+(�.�'�+'1*�*��ħ.�/õ5(!*�! !*��(ß.�2!��1�0č.'čŀ���Ā'��0č.'č-
(!.(!��ħ.(ħ'0!�"ħ() !�/õ5(!*ħ.Ł��*ÿ�� ÿĦ&ƍ0!��ħ6�0ħ$ħ��!5��(ħ�+6�* ß.�2!�"ħ(-
)ħ*�"�.'(ß�/!'�*/(�.ß* ���+.+/�)�*6�.�(�.ß*ß*�õ*č* !�/�6�Ã�(�.ŀ�0č.'č�
/õ5(!.Ł���-�"Č)ƍ !�CĀß'�j$/�*ħŀ�� .0-�1 ���Ó-0-ƍ ���.$�*�	!*�!��5ŀ���-��
�01�&ƍ ���ß( ß.�5�Nß*�.�2!�/+*�+(�.�'���-��M��Þ-Þ)��Þ5Þ�� 4) +ƍ !�j�.�$ħ)�
��0(ß/!/�0č.'č(!.ħ�2!Ś2!5��+51*(�.ß5(��"ħ()!�!Ā(ħ'�! !.(!.Ł��č.'č(!.(!�"ħ()-
(!.ħ*�ħ(ħĀ'ħ/ħŀ�"ħ()ħ*�!2.!*ħ*ħ*� !� ßĀß*��Ãß'�.�'�/ħ*!)�(�.�ŀ�/!5ħ.�ħ(!.!�2!�
/!5ħ.� !*!5ħ)(!.ħ*!�/ħ.�5!0�! !.Ł��!('ß/��''�(!ŀ��ß( ß.�5�Nß*�.ŀ��!Ā�0��.-
0�Āŀ�CĀß'�j$/�*ħŀ��1.ħ��!/ħ#č6!(ŀ�
č(5���č!.�2!��č'/!(�|6'�/�,�#ħ�ħ��č.'�
$�('�)č6ħÔħ�/�*�0Ãß(�.ß*ß*���Ā0���./(�*'õ5�+()�'�č6!.!��1��õ(#! !�'+*-
/!.(!.�2!.)ħĀ� +()�/ß� õ*!)(ħ ħ.Ł��/0!(ħ'��./(�*'õ5ƍ !'ħ��-Þ� �Ħ) (�.Þƌ)Þ) 
�Ãß(ßĀß*ß*��ħ.�"ħ()�#õ/0!.ħ)ħ5(!� !Ôħ(� !��!Ā�0��.0�Ā�'+*/!.ħ5(!�5�,ß()�/ßŀ�
�1��õ(#! !'ħ�/ħ*!)��2!�0č.'č(!.ħ*�/ħ)�ħ5+0ħ'�ħ(ħĀ'ħ/ħ*!� �ħ.�õ*!)(ħ�#õ/-
0!.!* ħ.Ł� �ħ*!� �.�Ā0ß.)�*ß*� #!.Ã!'(!Ā0ħ.ħ( ħÔħ� �+.+/� 5�5(�� 'õ5(!.ħ* !'ħ�
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/�(+*� /ħ*!)�(�.ß* �� 5��  �� /!55�.� /ħ*!)��)!'¹*(�.ß* �ŀ� "ħ()� #õ/0!.ħ-
)ħ* !*�/��0(!.�õ*�!�)č6ħ'�5�5ß*ß*ß*���Ā(�)�/ßŀ��.�(�.ß* ���4&0���(ß/ß*�
�!2#ħ(ħ��¹.ħ)Ņŀ�� 4�5��/'Þ� �Ħ(�Ħ�� Â/Ħ��0-���)�2!���#Ħ� (ƍħ*� !�+( 1Ô1�
0č.'č(!.ħ*�Ã+'��ħ(ħ*)!/ħ*!�2!���6!*�"ħ()(!. !*� �$��Ã+'��*ß)/�*)�/ß*��
5+(��Ã)ßĀ0ß.Ł

�õ.č'�"ħ()(!.ħ*ħ*��*(�0ß�5�,ß/ßŀ��1�"ħ()(!.ħ*� �5�* ßÔß�)ħ0�2!�/õ5-
(!*�!(!.ħ*� !�!0'ħ/ħ5(!�#!(!*!'/!(�čÃ�,!. !(ħ'��*(�0ß�5�,ß/ß*���!*6!.Ł�	!-
(!*!'/!(� ħ'ħ(ħ'(!.ŀ� Ħ4Ħ�2!�&ô/Č5!� �ħ.�'!/'ħ*��5.ß)(�.ŀ�6�)�*�6�)�*�'�.ħ-
'�0č.(!Ā!*�0ħ,(!.�5�� ��+(�5�Ãħ6#ħ/ħ* !�0.�&ħ'� õ*čĀč)(!.�$¹'ħ) ħ.�2!��1�
��'ß) �*� #!(!*!'/!(�)!(+ .�)�5�,ß/ß*��  �� �!*6!)!'0! ħ.Ł� �ħ*!)� ��
0č.ŀ��ħ.� ħ6ħ�'+  �*�+(1Ā1.�2!�0č.�"ħ()(!.ħ�õ6#č(�'+ (�.ß5(��0�*ß*ß.�2!�0�-
*ß)(�*ß.�ş�'�1(10ŀ�:88@ŀ�/Ł�:AšŁ��õ.č'�"ħ()(!.ħ� !��ħ.� ħ6ħ�'+  �*�+(1Ā1.�
ş��'ß*ß6����(+�9š��)���5*ß�6�)�* ��0ß,'ß� ħÔ!.�0č.(!.�#ħ�ħ���Ā'��0č.(!.ħ*�
õ6!((ħ'(!.ħ*ħ� 0�Āß.Ł� �1� Ã�(ßĀ)�� ��Ô(�)ß* ���õ.č'� "ħ()(!.ħ*ħ*�)!(+ .�)�
õ6!((ħ'(!.ħ*ħ�0�Āß ßÔß��)���5*ß�6�)�* ��0.�&! ħ(!.ħ*ŀ��!/0!.*(!.ħ*�2!�'õ5�
"ħ()(!.ħ*ħ*�õ6!((ħ'(!.ħ*ħ� !�ħÃ!. ħÔħ�#õ.č()čĀ0č.ń��1���'ß) �*�)!0ħ*(!.�-
.�/ß ß.Ł��/(ß* �ŀ��1�"ħ()(!.ħ*ŀ�'!* ħ(!.ħ*!�!*�5�'ß*�0č.(!.�+(�.�'�#õ/0!.!-
�ħ(!�!Ôħ)ħ6�'õ5�2!�!"!�"ħ()(!.ħ5(!�+.0�'�*+'0�(�.ß* �*��ħ.ħ*ħ*��č.'�/ħ*!-
)�/ß*ß*�#!(!*!'/!(ŀ�Ƈ��5�ÔßƉ�)!(+ .�)��*(�0ß/ß�+( 1Ô1*1�/õ5(!5!�ħ(ħ.ħ6Ł�
�ħ&�0�|6õ*ƍč*�ħ"� !/ħ5(!�ş:88@ŀ�/Ł�::<œ::=šŀ�)!(+ .�)�Ƈħ6(!5ħ�ħ5ħ�!*�'+(�5�
5+( �*�!0'ħ(!)!'�!.!Ôħ5(!�!*�1�16�Ã�.!(!.!���Ā21.�*ń�+(�Ô�*č/0č� 1.1)-
(�.ŀ�+(�Ô�*č/0č�.�/0(�*0ß(�.ŀ�Ã�,.�Āß'�+(�5(�.� č6!*(!5!*ń�5�(ß*ŀ�'����Ãħ6-

�!/ħ)�;Ń��*� +(1�)ħ0�2!�/õ5(!*�!(!.ħ* !*�15�.(�*�*�čÃ�"ħ()ŀ��*ÿ�� ÿĦ&� ş�.$�*�
�()�/ŀ�9A>Ašŀ��Þ5Þ'Þ-(�&Ő��-�&*40)�ş�č0"ħ��'� ŀ�9A>?š�2!��'��� 4Ħ&�ş�č.!55���1.1ŀ�
9A>Ašŀ�5!.!(�õ#!(!.!� �5�*�*�/ħ*!)�*ß*�/!5ħ.�ħ !�#õ. čÔč��č5č'�ħ(#ħ5ħ�õ.*!'(!-
)!'0! ħ.Ł
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#ħ(!.(!�õ65�,ß�Ãħ6)!5!�'�('ßĀ�*ń�'ħĀħ(!.ħ*ħ�'1'(��#ħ�ħ�'1((�*�*ń�0õ.!� !./(!.ħ�
2!.!*�5�,ß0(�.ß*�/ß"�0ß ß.ŁƉ��(ħ)��!.ħ"��*�.�*� �� ş9AA<ŀ�/Ł� 9@Aœ9A8š��!*6!.�
�ħÃħ) !�)!(+ .�)ß�Ƈ��5�Ôß�õ#!(!.!� �5�*�*Ɖ��ħ.�"ħ()�0č.č�+(�.�'�0�*ß)(�.Ł�
�1���'ß) �*��õ.č'�"ħ()(!.ħ*ħ� !�)!(+ .�)(�.�#ħ�ħŀ�'�(ħ0!(ħ�"ħ()(!.�ş,0�'Ħ/4�
!Ħ'(.š�+(�.�'� !Ôħ(� !�Āħ,Ā�'ŚÃß.,ßĀ0ß.)��"ħ()(!.�ş,0Ħ&Ħ .š�ş�./(�*ŀ�:899š�+(�-
.�'�0�*ß)(�)�'�#!.!'ħ.Ł

�+.+/�5�5(��'õ5(!.ħ* !�/!5.! ħ(!*�2!��*ß)/�*�*��1�"ħ()(!.ħ*�/� !�!�
�*(�0ß�5�,ß(�.ßŀ�õ5'č(!)!(!.ħŀ��õ.č'�'č(0č.!(�õÔ!(!.ħ�2!��+.+/(�.ß*�)�*6�.�-
(�.ß5(��/0ħ(ħ6!�! ħ(!*��ħÃħ)(!.ħ�5�� ��0č.'č(!.ħ*�5+Ô1*��ħÃħ) !�'1((�*ß)ß5-
(���!(ħ.(!*!*�)č6ħ'�(�5�,ß(�.ß� !Ôħ(ŀ�č.!0ħ)ŀ� �Ôß0ß)�2!�#õ/0!.ħ)�,.�0ħ'(!.ħ�
 !�'!* ħ*!�õ6#č č.�ş��'ß*ß6����(+�9šŁ���Ā(�*#ßÃ0���1�"ħ()(!.� !� ħÔ!.�$!.�
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>ºWÀP�RNYQJWN��Xº^QJSHJQJWN�
[J�[J^F�^JWJQ�MNP¦^JQJWQJ�
PZWZQFS�FSQFYõ

- + + - + - + + +

>ºWÀP�LJQJSJP�LºWJSJPQJWN-
SNS�FSQFYõ^F�YJ_FMÀWÀ - + + - - - - + -

>ºWÀP�PÀQYÀWJQ�ºLJQJWNSNS�
XNSJRFYTLWFƛ^J�YJ_FMÀWÀ - + + - - - - + -

�ĢõP�LJQJSJãNSNS�[J�[J^F�
YÀWPÀQJWNS�RÀ_NPFQ�ºLJQJWJ�
YJ_FMÀWÀ

+ + + + + - + + -

9TWTXQFWõS�[J�[J^F�HTãWFƛ�
GJS_JWQNãN�TQFS�RJP¦SQFWõS�
PZQQFSõRõ

- + + + + - + + +

9TWTX�^F^QF�Pº^QJWNSNS�[J�
[J^F�>ºWÀP�TGFQFWõSõS�PZQ-
QFSõRõ

- + + + + - - - +

+NQR�^FUõRõ��IFãõYõRõ�[J�
LºXYJWNRNSNS�'ºQLJ�ôĢQJYRJ-
HNQNãN�2TIJQN�LNGN�^JWJQ�ºLJQJWN�
N«JWRJXN

- + - + + + + + +

+NQR�XÀWJXN�cIFPNPF� ��ş ��ş ��ş ��ş ��ş ��ş ��ş ��ş ��ş

���(+�9Ń��.�Ā0ß.)��'�,/�)ß* �� !Ô!.(!* ħ.ħ(!*�"ħ()(!.ħ*��õ.č'ş(č'šŀ�5!.!(-
(ħ'�2!�õ6#č*(č'�*ħ0!(ħ'(!.ħŁ
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"ħ()�#ħ�ħ��!Āħ(Ã�)ƍ ��č.!0ħ()!'0! ħ.Ł��*��'�õ*�!�'õ5�2!�!"!Ś6!5�!'ŀ� �$��
/+*.�� ���õ.č'� "ħ()(!.ħ*ħ*�č.!0ħ( ħÔħ�5ß((�. �ŀ� $!.�*!�'� �.��!Āħ(Ã�)ƍß*�
0!'!(ħ� !2�)�!0/!� !��ô'" �Ħÿ' /( �Ħ'ĦÓĦ�(*� 'Ħ�*! !*ħ5(!�"ħ()(!.ħ*�ħÃ!.ħ'�2!�
�ħÃħ)(!.ħ�5!.!( !*�#!(!*�0�(!,(!�Ā!'ħ((!*)!5!���Ā(�)ßĀ0ß.Ł��õ(#!�ħĀ(!0)!-
�ħ(ħÔħ�)+ !(ħ�9A>8� �.�!/ħ5(!���Ā(�0ß(�*�2!�$!)!*�$!)!*�9A?=ƍ0!����ƍ*ħ*�
č('!�#!*!(ħ* !�5�5ß*��#!Ã)!/ħ5(!� /+*(�* ß.ß(�*� Ƈ�!Āħ(Ã�)ƍß*��(0ß*�5ß((�-
.ß*ß*Ɖ�0!)!(�č.!0ħ)�)+ !(ħ ħ.Ł��1�)+ !(!�#õ.!��č.'ħ5!ŀ�)!.'!6ħ* !��(0ß�
Ā!$.ħ*��1(1* 1Ô1�ş� �*�ŀ��*'�.�ŀ�j/0�*�1(ŀ�j6)ħ.ŀ���)/1*�2!��+*#1( �'š�
"ħ()�ħĀ(!0)!��õ(#!(!.ħ*!��5.ß()ßĀ0ß.�2!�j/0�*�1(ƍ ��õ.#č0(!*!*�5�,ß)�ß(�.�
ħ'ħ�5�5#ß*�)+ !((!�"ħ()(!.ħ*ħ��1��õ(#!(!.!�/�0)�'0� ß.Ń�ş9š��ħ()ħ*ŀ�$�/ß(�0-
0�*��!(! ħ5!�.č/1)1*1*�2!���6!*� !�.!'(�)�)�/.�Ɲ�.ß*ß*�Ãß'�.ß()�/ß�
/+*.�/ß* ��'�(�*�#!(ħ. !*��(ß*�*ŀ��!((ħ�'+)ħ/5+*�'�.Āß(ßÔß* ��ħĀ(!0)!5!�
2!.ħ()!/ħŁ�ş:š��ħ()ħ*�#õ/0!.ħ)�$�''ß*ß*�/��ħ0�"ħ5�0�'�.Āß(ßÔß* ��0�)�)!*�
 !2.! ħ()!/ħ�şN�)ŀ�:89@ŀ�/Ł�9?œ9AšŁ�
!.�ħ'ħ�)+ !( !� !��!Āħ(Ã�)�)!.'!6(ħ�
Āħ.'!0(!.ħ*�5!.!(�"ħ()�ħ�2!�/ħ*!)��ß�+.0�'(�.��ħ$0ħ5��ß��1(1*)�'0� ß.�2!�
�ħ.�/č.!�/+*.��5!.!(�+.0�'(�. �*�#!(!*�0�(!,ŀ�č.!0ħ(!*�"ħ()(!.ħ*��ħÃħ)�2!�
ħÃ!.ħ'(!.ħ*ħ��!(ħ.(!)!5!���Ā(�.Ł

�!.!(�ħĀ(!0)!(!.ħ*�+.0�5��Ãß'ßĀß�2!�#čÃ(!*)!/ħ5(!��ħ.(ħ'0!ŀ��č.'�/ħ-
*!)�/ß*ß*� ��Ā(�*#ß�ß* �*� ħ0ħ��.!*� č.!0ħ)ħ� !(ħ* !� 010�*�� (�'ŀ��-(�) 
2!5��	�Ő����Ħ'(�#ħ�ħ�)�&õ.�Āħ.'!0(!.!�õ*�!�����ÿŀ���"�'ŀ��)��*'0�2!5����-�
�Ħ'(�#ħ�ħŀ��*� +(1�/!5ħ.�ħ/ħ*ħ*�0�(!,(!.ħ*!���Ô(ß�č.!0ħ)�5�,�*�Āħ.'!0(!.ŀ�
 �$��/+*.�� ��� �*���õ(#!/ħƍ* !*�j."�*ŀ��(0/ŀ��Č) 4��Ħ'(�5�� ��� .&Ħ) -�
��-� ÿ' -�#ħ�ħ�5!.!(�Āħ.'!0(!.�2!�#ħ.ħĀħ)(!.�!'(!*)ħĀ0ħ.Ł��1�Ã�(ßĀ)����Ô(�-
)ß* ��ħ*�!(!*!*�"ħ()(!. !*���-���01�&�2!���-��M��Þ-Þ)��Þ5Þ�� 4) +�"ħ()-
(!.ħ*ħ*�5�,ß)�ß/ß� ���� 1..�$)�*�!/'ħ*!.ƍ ħ.Ł�!/'ħ*!.ŀ��5*ß�6�)�* ��
9A?8ƍ(!.ħ*�/+*1* ��/� !�!�� �*���õ(#!/ħ* !� !Ôħ(ŀ��č.'ħ5!ƍ*ħ*�$!.�5!.ħ*-
 !���Ā�.ß�'�6�*�*��.��!/'� õ*!)ħ*ħ*�õ*!)(ħ�5�,ß)�ß(�.ß* �* ß.Ł�� *�*�
�!*/!/ŀ��)!(���5ß*ŀ��(���(0ß*�2!�j�.�$ħ)���0(ß/!/�#ħ�ħ�Ā�.'ß�ß�2!�0č.'č�č-
(!.(!�,!'�Ã+'�"ħ()�5�,�.�ş�.�0�Āŀ�:89?ŀ�/Ł�9?>šŁ�
�00��j�.�$ħ)���0(ß/!/ƍħ*�
č('!�Ã�,ß* ��č*(!*)!/ħ*ħ*�5+(1*1��Ã�*�ħ('�"ħ()ħ��4�ÓÞ)����0)�0-��Œ�� 4-
'�)ƍß*�ş9A?@š�5�,ß)�ß/ß� ���� 1..�$)�*�!/'ħ*!.ƍ ħ.Ł��1��č5č'�0ħ��.ħ���-
Ā�.ß(�.ß5(���ħ.(ħ'0!��õ(#!�ħĀ(!0)!�ħ(ħÔħ�2!�5!.!(�0�(!,(!.�9A?8ƍ(!. !�õ5(!/ħ*!�
��/'ß*�$�(!�#!(!�!'0ħ.�'ħŀ�,+,č(!.��č.'�/ħ*!)�/ß*ß*�!*�õ*!)(ħ�õ.*!'(!-
.ħ* !*��ħ.ħ�+(�*�� '1Ħ��*4'0(��'���5(�'Þ(�ş�0ß"��ß()�6���0ß�!'ħŀ�9A?@š��1�
č.!0ħ)��ħÃħ)ħ��.��ß(ßÔß5(��#!.Ã!'(!Ā!�!'0ħ.Ł��ħ()ħ*�5õ*!0)!*ħ��0ß"��ß()�6�
��0ß�!'ħƍ*ħ*��!./ħ*(ħŀ��!*#ħ6��50)�0+2ƍ1*�!/!.ħ* !*�/!*�.5+(�Ā0ß.�*��(ħ�
|6#!*0č.'ƍč*�� �*�(ß�2!�5�,ß)�ß/ß��.ħ"�!/'ħ*!.ƍħ*��/)�*ħ5!(ħ�şĀ!$ħ.�+�
 õ*!) !�� �*�ƍ*ß*�ħ(Ã!/ħ ħ.š�+()�/ß� ħ''�0�Ã!'ħ�ħ ħ.Ł��ħ*!��1� õ*!) !�
"ħ()�č.!0ħ)ħ�'� �.� �Ôß0ß)ß� ��õ6#č*(!Ā)ħĀ0ħ.Ł�N�(ßĀ)��'�,/�)ß* ��#õ-
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.čĀč(!*�/ħ*!)��/�(+*1�/�$ħ,(!.ħ�2!�/!55�.�/ħ*!)��ß(�.��1�"ħ()(!.ħ�#!*!(-
(ħ'(!ŀ�� �*�ƍ ��"��(ħ5!0�#õ/0!.!*���-��Ħ'(ƍ !*��( ß'(�.ß*ß�ħ"� !�!0)ħĀ(!. ħ.Ł�
��-��Ħ'(ŀ� #!*ħĀ� �Ôß0ß)��Ôß5(�� /!55�.� /ħ*!)��)�'ħ*!(!.ħ* !�'1((�*ß(�*�
9>))ƍ(ħ'� "ħ()�,ħ5�/�/ß*ß� !(ħ* !� 010)�'0� ß.Ł���-��Ħ'(ƍħ*� Ā!$ħ.�)!.'!6-
(!.ħ* !�"��(ħ5!0�#õ/0!.!*�/�(+*�2!��Ãß'�$�2��/ħ*!)�(�.ß�'� �.�Ā!$ħ.ő ßĀß�
�õ(#!(!. !'ħ�/ħ*!)�(�.ß*�2!�/!55�.�/ħ*!)��ß(�.ß*�0�(!,(!.ħ*!� !��!2�,�2!-
.!�!'��ħ.�ħĀ(!0)!�,+(ħ0ħ'�/ß*ß�15#1(� ßÔß�/õ5(!*!�ħ(ħ.Ł��1���'ß) �*ŀ�0ß,'ß�
�1�"ħ()(!.�#ħ�ħ� �Ôß0ß)�,+(ħ0ħ'�(�.ß� ��5!.!(�2!�õ6#č* č.Ł

��2�Ā��./(�*�ş:899ŀ�/Ł�98Ašŀ��!Āħ(Ã�)ƍß*��(0ß*� õ*!)ħ* !��č.'�/ħ*!-
)�/ß* �ŀ�j0�(5�*�/ħ*!)�/ß* ��+( 1Ô1�#ħ�ħŀ�"ħ()(!.ħ*�#!*!(�+(�.�'ŀ�'�(ħ0!-
(ħ� "ħ()(!.�2!� Āħ,Ā�'ŚÃß.,ßĀ0ß.)�� "ħ()(!.� +(�.�'� ħ'ħ� /ß*ß"�� �5.ß(��ħ(!�!Ôħ*!�
 ħ''�0ħ)ħ6ħ�Ã!'!.Ł��(ħ0!(ħ�"ħ()(!.��ħ.��ħÃħ) !�/�*�0�/ħ*!)�/ß*��5�'(�Ā�*�
"ħ()(!. ħ.�2!�#!.!'�j/0�*�1(ƍ ��#!.!'/!��*� +(1ƍ �'ħ�Ā!$ħ.�)!.'!6(!.ħ* !�
�ħ.ħ*�ħ� /ß*ß"� /ħ*!)�(�.ß* ��#õ/0!.ħ()!'0! ħ.Ł� �ħ,Ā�'ŚÃß.,ß0)�� "ħ()(!./!ŀ�
�ħ(ħ)œ'1.#1�5�� ���2�*0č.�/ħ*!)� ��õ.*!'(!.ħ*ħ�Ã+'(1'(��#õ. čÔč)č6�
#ħ�ħŀ�$ß6(ß���č.!0ħ()ħĀ�"ħ()(!. ħ.Ł��õ.č'�"ħ()(!.ħŀ�/� !�!�č.!0ħ)�,.�0ħ'(!.ħ�
��'ß)ß* �*� !Ôħ(ŀ�#õ/0!.ħ)��Ãß/ß* �*� ��$ß6(ß ß.��/(ß* ��2!��1� ��5!.!(�
,.�0ħ'(!.(!� ħ(#ħ(ħ ħ.Ł��1�õ*!.)!)ħ6!�õ*�č(�+(�.�'��ß()�6�	č*!5ƍħ*� "ħ()-
(!.ħ*ħ*�5!.!(�#õ/0!.ħ)�,.�0ħ'(!.ħ5(!� ħ(#ħ/ħ*ħ�/1*��ħ(ħ.ħ6Ł��ß()�6�	č*!5ƍħ*�
'�.ħ5!.ħ*ħ*� ħ('�  õ*!)ħ* !'ħ� "ħ()(!.ħ� 5!.!(� ,.�0ħ'(!.� *! !*ħ5(!� $ß6(ß ß.Ł�
	ħĀ!���Ā�.ß/ß*ß*�õ*�,(�* ��+( 1Ô1�5ß((�. ��5�,0ßÔß� "ħ()(!.ħ*�/č.!/ħŀ� õ-
*!)ħ*�5!.!(�/ħ*!)��ß(ß'�!'+*+)ħ/ħ*ħ*�0�(!,�!00ħÔħ�ħ !�(�õ(Ãč0(!. ! ħ.Ł��1�
 õ*!) !�5�,0ßÔß���6ß�"ħ()(!. !*�õ.*!'�2!.)!)ħ6�#!.!'ħ./!ń�� 4�5��/'Þ-
)Þ)��ô)ČÿČ�ş�1.ħ��'ß*�ßŀ�9A>=š�=9� �'ħ'�ŀ��Ħ- ��0-Ħ�ş9A>@š�?=� �'ħ'�ŀ�� 44Ħ/�
	�)�Œ��*+-�ÓÞ)�� 'Ħ)Ħ�ş9A>Aš�@9� �'ħ'�ŀ���-Þ)��*)��Č)�Č-�ş9A>Aš�?=� �'ħ'��
2!��Ħ4�� ��.(�)�ş9A?8š�?:� �'ħ'� ß.Ł<��1�"ħ()(!.ħ*�/č.!(!.ħŀ�� �*��Ā!$ħ.�
)!.'!6ħ���Ā0��+()�'�č6!.!ŀ�N1'1.+2���õ(#!/ħ* !'ħ��Ãß'�$�2��/ħ*!)�(�.ß-
*ß*�Ħ&Ħ�!Ħ'(��Ħ-� )�,.+#.�)(�.ß�ħÃħ*�ħ !�(�õ(Ãč(!.��.�/ß* � ß.Ł���6��5(�.ß* ��
"��(ħ5!00!��1(1*�*ŀ�$�2��'�.�. ß'0�*�/+*.��/��0�:9Ł88�#ħ�ħ�,.+#.�)����Ā-
(�5�*�2!�5�'(�Āß'�+(�.�'�#!�!�5�.ß/ß�/+*��!.!*�+.0�(�)��čÃ�/��0(ħ'��ħ.�#õ/-
0!.ħ)� ħÃħ*ŀ�2!.ħ(!*��.�(�.ß� ��#õ6�õ*č* !��1(1* 1. 1Ô1)16 �ŀ�$!.��ħ.�
"ħ()ħ*�ħ !�(�/č.!/ħ��ħ.�ħ(!��ħ.��1Ã1'�/��0��.�/ß* ��+()�(ß ß.Ł��1�Ã�(ßĀ)� ��
 !Ô!.(!* ħ.ħ(!*� "ħ()(!.ħ*� !��5*ß�õ(Ãč0!�15)�/ß� ħ''�0� Ã!'ħ�ħ ħ.Ł��.'!*�

4 9A?8ƍ(!.%*�+.0�/ß* ��/%*!)�*ß*�'.%6!�#%.)!/%5(!��!.��!.��ß()�6�	č*!5ƍ%*�Ɯ()-
(!.%*%*�/� !�!�%Ã!.%'(!.%� !Ô%(ŀ��%Ã%)�2!��%Ã!)%� !� !Ô%Ā)!5!���Ā(�5���'0ß.Ł��1�
��Ô(�) �ŀ��ß()�6�	č*!5ƍ%*�5��/!*�.5+/1*1�5�6 ßÔß�5�� ��5õ*!00%Ô%�Ɯ()(!.%*�
/č.!/%� !�16�)�5����Ā(�.Ł�|.*!Ô%*��)�$ÿ �ş�!.%"�	õ.!*ŀ�9A?<š�?A� �'%'�ŀ��-&-
���ÿ� ş�ß()�6�	č*!5ŀ�9A?<š�A=� �'%'�ŀ��Č-Č� ş�!'%�|'0!*ŀ�9A?@š�9:A� �'%'�ŀ��*' 
ş�!.%"�	õ.!*ŀ�9A@:š�99<� �'%'��2!��01�-�ş�ß()�6�	č*!5ŀ�9A@;š�A:� �'%'� ß.Ł
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 õ*!) !�5�,ß(�*���-��� 1���ş5�'(�Āß'�@@� �'ħ'�š�2!��'��� 4Ħ&ƍ0!*�ş5�'(�-
Āß'�A8� �'ħ'�š�/+*.��č.!0ħ()ħĀ�+(�*� ħÔ!.�"ħ()(!.ħ*�+.0�(�)��/č.!/ħ�/� !�!�
?:ŀ<� �'ħ'� ß.�ş��'ß*ß6����(+�9šŁ��1*1*(���!.��!.��õ.č'�"ħ()(!.ħ��ħ.��2�*-
0č.��ħ.�)!(+ .�)ß*�#õ/0!.ħ( ħÔħ�Ħ&Ħ�!Ħ'(��Ħ-� )�,.+#.�)(�.ß* ��$!)��2�*-
0č.�$!)� !�)!(+ .�)�"ħ()(!.ħ�ħ'�)!�!0)!'0! ħ.�'ħ��1� �ŀ��õ.č'�"ħ()(!.ħ�
ħÃħ*�5!.!(�'+Ā1((�.ß*��!(ħ.(!5ħ�ħ�+( 1Ô1*1�#õ/0!.!*� ħÔ!.��ħ.�õ.*!'0ħ.Ł

�./(�*ŀ�  ħ''�0� Ã!'ħ�ħ� �ħ.� �ħÃħ) !� Āħ,Ā�'ŚÃß.,ß0)�� "ħ()(!.ħ� #õ/0!-
.ħ)�)!'¹*(�.ß�2!�#õ/0!.ħ)�,.�0ħ'(!.ħ5(!� !�ħ(ħĀ'ħ(!* ħ.ħ.�ş�./(�*ŀ�:899ŀ�/Ł�
98Aœ998šŀ�'ħ��1� ���ħ6ħ��õ.č'�"ħ()(!.ħ*ħ*�#õ/0!.ħ( ħÔħ�)!'¹*(�.��2!�/!5ħ.�
 !*!5ħ)(!.ħ*!���Ô(�.Ł��1���'ß) �*��õ.č'�"ħ()(!.ħ*ħ*�#õ/0!.ħ)�2!�/!5ħ.�
,.�0ħ'(!.ħ�0č)��1�õ#!(!.��.�/ß* ��!*�õ6#č*�*ħ0!(ħ'(!.ħ�0�Āß5�* ß.Ł��+.+/�
5�5(��'õ5(!.ħ* !�/!5ħ.ŀ�)!0.+,+(�2!5��Ā!$ħ.�)!.'!6(!.ħ* !'ħ�#ħ�ħŀ� /�(+*�
2!5�� �Ãß'� $�2�� /ħ*!)�(�.ß* �*� ħ��.!0� )!'¹*(�. �� #!.Ã!'(!Ā)!)ħĀ0ħ.Ł�
	õ/0!.ħ)(!.�/ħ*!)��/�(+*(�.ß*ß*�5�*ß�/ß.�ŀ�Ā!$ħ.(!. !�õ.*!'(!.ħ*!�*� ħ.�
.�/0(�*ß.��ħÃħ) !ŀ�0!.�/Ś �)�/ħ*!)�(�.ß* �ŀ���$Ã!(!. !ŀ�5�5(�(�.��'1.1-
(�*�#!Ãħ�ħ�#õ/0!.ħ)�)!'¹*(�.ß* �ŀ�'õ5�)!5 �*(�.ß* �ŀ�'�$2!$�*!(!. !ŀ�
Ã�5���$Ã!(!.ħ* !�2!�+'1((�. ��5�,ß()ßĀ0ß.Ł�	õ/0!.ħ)(!.�ħÃħ*�Ã+Ô1�6�)�*�
/��ħ0ŀ�5!.(!Āħ'�/ħ*!)��)!'¹*(�.ß� !Ôħ(ŀ�/č.!'(ħ� !ÔħĀ!*�5!.(!.�2!�)!'¹*(�.�
'1((�*ß()ßĀ0ß.Ł�	õ/0!.ħ)ħ�#!.Ã!'(!Ā0ħ.!*(!.� !�$�.!'!0(ħ ħ.ń��õ(#! !'ħ�,!'�
Ã+'�'õ5 !�2!�5�5(� �� /ħ*!)��ß(ß'� /!55�.��ħÃħ) !� ħ�.�� ! ħ()ħĀ0ħ.Ł��+.+/�
5�5(�� 'õ5(!.ħ* !'ħ� /ħ*!)�� !*!5ħ)ħŀ� #!(!*!'/!(Ś'+*2�*/ħ5+*!(�5�'(�Āß-
)ß*�õ*!.)!(!.ħ* !*�"�.'(ß�+(�.�'�$!)!*�$!.�õ#!/ħ5(!�$�.!'!0(ħ(ħÔ!�#õ*-
 !.)! !��1(1*)�'0� ß.Ń�ş9š�	õ/0!.ħ(!*�"ħ()ħ*�'!* ħ/ħ�ħ('�!( !*�$�.!'!0!�
#õ* !.)! !��1(1*1.Ł�ş:š�	õ/0!.ħ)ħ�#!.Ã!'(!Ā0ħ.!*�/ħ*!)��ß� ��$�.!'!0-
(ħ ħ.ń��ħ.�)!'¹* ��5!.(!Ā)!'�5!.ħ*!��!((ħ� ħ6(!'(!.�č6!.ħ* !�#õ/0!.ħ)(!.ħ�
#!.Ã!'(!Ā0ħ.ħ.Ł��1��Ãß �*�/!55�.�/ħ*!)��ß�'õ5(!.ħ��ħ.�ħ.ħ*!���Ô(�5�*��ħ.�
�Ô�+(1Ā01.1.Ł�ş;š��ħ$�5!0ħ* !�/!5ħ.�ħ� !�$�.!'!0(ħ ħ.ń�#õ/0!.ħ)ħ*�#!.Ã!'-
(!Ā0ħ.ħ(!�!Ôħ�'õ5!ŀ�5�'ß*�'õ5(!. !*ŀ�)�$�((!(!. !*�5�� ��5�5(�(�. �*�#!-
(ħ*ħ.Ł�+*�.ő#õÃ!.�'č(0č.!(�õ#!(!.� /� !�!� "ħ()(!.ħ*��ħÃħ)�2!� ħÃ!.ħ'(!.ħ*ħ�
+(1Ā01.)�6ŀ��ħ.���'ß)��#õ/0!.ħ)�2!�/!5ħ.�,.�0ħ'(!.ħ*ħ� !��ħÃħ)(!* ħ.ħ.Ł

Sonuç: Yörük Filmlerinin Sonu ve |6#č*(čÔč*��5�ß

�õ.č'�"ħ()(!.ħ�2!�õ6#č*(č'�)!/!(!/ħ��ħ6ħŀ�/ħ*!)�)ß6ß*��č5č'�0�.0ßĀ)�-
(�.ß* �*��ħ.ħ*!���Ô(�)�'0� ß.Ń�	�'&��Ħ) (�.Þŀ��'0.�'��Ħ) (�ŀ��Ħ''Û��Ħ) -
(��2!��*+'0(�0�� -Â &ÂĦ��Ħ) (��0�.0ßĀ)�/ßŁ�
�(ħ0��!"ħÔŀ�9A>8ƍ(�.ß*�ħ'ħ*�ħ�
5�.ß/ß� 2!� 9A?8ƍ(!.ħ*� $!)!*� ��Āß* �'ħ� �1� 0�.0ßĀ)�(�.� /ß.�/ß* �ŀ� 0�(!�ħ*�
$�('� 0�.�"ß* �*�5�.�0ß()�/ß*��2!�õ6!((ħ'(!� !��õ(#!� ħĀ(!0)!�ħ(ħÔħ�)+ !-
(ħ5(!�œ'!* ħ� ħ"� !/ħ5(!��*)*� .Ħ./ (Ħ� �.��ß(ßÔß5(�œ� "ħ()�č.!0ħ)ħ*ħ*�$�('ß*�
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'.! ħ/ħ5(!�'�.Āß(�*)�/ß*�� �5�*�.�'ŀ� /ħ*!)�)ß6ß*��ħ.� Ƈ
�('��ħ*!)�/ßƉ�
+( 1Ô1*1�ħ"� !�!0)!'0! ħ.�ş�!"ħÔŀ�9A?9ŀ�/Ł�@?šŁ��1*1*(���!.��!.�5ħ*!��!-
"ħÔƍ!�#õ.!�5���*�ß�/!.)�5!5!ŀ�)ħ((Ü�'�,ħ0�(ħ6)!�5�� �� !2(!0�/!.)�5!/ħ*!�
5�/(�*)�5�*� !'+*+)ħ'� 5�,ß/ß� 2!� '!* ħ*!� 5!0!*� 'õ5� !'+*+)ħ/ħ� õ.*!Ôħ�
*! !*ħ5(!��č.'� /ħ*!)�/ß��*� +(1� $�('� .!/ħ)(!.ħŀ� �č.'� $�('� $ħ'¹5!(!.ħŀ�
)!  �$ŀ�+.0�+51*1�2!��.�#õ6�#ħ�ħ�#!(!*!'/!(�/�*�0(�.ß�!/�/��(�.�'�"ħ()�
č.!0)!(ħ ħ.Ł�
�(ħ0��!"ħÔƍ(!��!.��!.��!0ħ*��.'/�*ŀ��č0"ħ��'� ŀ��0ß"��ß()�6�
��0ß�!'ħ�#ħ�ħ�5õ*!0)!*(!.ħ*�)!.'!6ħ* !��1(1* 1Ô1��1� 0�.0ßĀ)�ŀ� "�.'(ß�
,+(ħ0ħ'�0101)(�.(���ħ.(ħ'0!ŀ���0ß(ß�/ħ*!)��5�,)���ħÃħ)(!.ħ*ħ�.!  ! !.!'ŀ�
�ħ.�$�('�/ħ*!)�/ßŀ�1(1/�(�/ħ*!)��5�� ��)ħ((Ü�/ħ*!)��5�,)���ħÃħ)ħ*ħ*�0!-
)!(� �(ß*)�/ß*ß� õ*!.)!'0! ħ.Ł� ��.0ßĀ)�*ß*� 2!.ħ)(ħ(ħÔħ*!� '�.Āß*� +.0�5��
Ãß'�*�5�,ß0�/�5ß/ß�/ß*ß.(ß ß.Ł�	�- (� ��ô-/����Þ)� ş
�(ħ0��!"ħÔŀ�9A>=šŀ�� 1-
( &���(�)Þ� ş�!0ħ*��.'/�*ŀ� 9A>=šŀ��040� ş�!0ħ*��.'/�*ŀ� 9A>@šŀ��Ħ-��Č-&ƌ �
�ô)Č'�� -�Ħ(�ş
�(ħ0��!"ħÔŀ�9A>Aš�2!�� �Ħ��*��'Þ�	Č-(Č5�ş�0ß"��ß()�6���0ß�!-
'ħŀ�9A?9š�"ħ()(!.ħ* !��ħÃ!)�2!�ħÃ!.ħ'�+(�.�'�#!(!*!'��!(ħ.(!5ħ�ħ�+()1Ā01.Ł�
�ħ6��1�0�.0ßĀ)��!'/!*ħ* !ŀ�5�,ß0�/�5ß/ß*ß*�/ß*ß.(ß�'�()�/ß*ß*�*! !*ħ*ħ*�
/ħ*!)��0�.ħ$ħ*ħ*�/� !�!��č5č'�Ś�'�(ħ0!(ħ�"ħ()(!.(!�5�6ß()�/ß�!Ôħ(ħ)ħ* !*�
'�5*�'(�* ßÔß*ß� čĀč*)!'0!5ħ6Ł��ß*ß.(ß�/�5ß �'ħ�/�*�0�/ħ*!)�/ß�Ś�'�(ħ0!-
(ħ�"ħ()�õ.*!Ôħ*ħ*�5�*ß* �ŀ��!"ħÔƍħ*�õ*!.)!(!.ħ*!� !*'ŀ�5č6(!.�!�'õ5ŀ�!"!Ś
6!5�!'�2!Ś2!5���õ.č'�"ħ()ħ�+( 1Ô1*1��1#č*�#õ.)!'0!5ħ6Ł��1*1*(���!.�-
�!.��ħ6ŀ�5ħ*!��!"ħÔƍħ*�õ*!.)!(!.ħ*ħ�õ5(!�5�� ���õ5(!�/ħ*!)�(�.ß*��!/�/��(�*�
2!��1���'ß) �*�#!(!*!'/!(�$�('�/�*�0(�.ß*��5�/(�*�*��ħÃ!)�2!�ħÃ!.ħ'0!�
"ħ()�5�,)�5��Ã�(ßĀ�*��!.2ħĀ���ħ)ŀ��!ħ/�N!(ħ'ŀ��6!(��'�5�2!��$)!0��(1Ã�5�
#ħ�ħ� 5õ*!0)!*(!.!�  �5�*�.�'ŀ� #!(!*!'/!(� �ħÃħ)(!.ħ*� �1#č*!� 15�.(�*�-
.�'�5!*ħ !*�č.!0ħ()!/ħ*!ń�$�('�! !�ħ5�0ß*ß*ŀ�'� ħ)�$ħ'¹5!(!.ħ*ŀ�)ħ0(!.ħ*�
2!5�� /õ5(!*�!(!.ħ*� /ħ*!)�5�� '�5*�'(ß'� ! !�ħ(!�!Ôħ*!ń� 5!.!(� ,.�0ħ'(!.!�
õ6#č�"ħ()�"ħ*�*/)�*ŀ�5�,ß)ŀ� �Ôß0ß)�2!�#õ/0!.ħ)ħ*ħ*�õ*!)ħ*!ń�5!.!((ħ'ŀ�
5!.(ħ(ħ'�2!�õ6#č*(čÔč*�/ħ)�ħ5+0ħ'��ħ.�ħ(ħĀ'ħ� ħÃħ* !�+( 1Ô1*�� ħ''�0�Ã!'-
)!5!� Ã�(ßĀ)�'0�5ß6Ł��ħ$�5!0ħ* !��õ.č'� "ħ()(!.ħŀ� �1#č*��!.2ħĀ� ��ħ)ƍħ*�
0č)�"ħ()+#.�"ħ/ħ��+51*���'�2.�)/�((�Ā0ß.)�5��2!�15#1(�)�5��Ã�(ßĀ0ßÔßŀ�
5!.!((ħÔ!�2!�#!(!*!Ô!� �5�*�*�/ħ*!)�/ß*ß�õ.*!'(!)!'0! ħ.Ł��õ*!0)!*ħ*�
*/�)/Ħ&�/ (.Ħ'� ħ5!.!'�'�2.�)/�((�Ā0ß. ßÔß�õ6#č*(čÔč*�)!.'!6ħ* !� !�5!-
.!((ħ'�2!�#!(!*!'�5!.��(ß.Ł��õ*!0)!*�*/�)/Ħ&�/ (.Ħ'Ħŀ�Ƈ�ħ.��+Ô.�"5�*ß*�'!* ħ�
'č(0č.č* !*ŀ�'!* ħ�0+,.�Ôß* �*�'�5*�'(�*�*��ħ.�0�'ß)�5!.(!.ħ�!(!��(ß,ŀ�
/ħ*!)�� ħ(ħ*ħ��1�2!.ħ(!.ħ*�ßĀßÔß* ��6!*#ħ*(!Ā0ħ.)!�Ã���/ßƉ�+(�.�'�0�*ß)(�.�
ş��ħ)ƍ !*��'0�.�*��+6 !)ħ.ŀ�:88@ŀ�/Ł�9<œ9=šŁ��*��#õ.!���0ß(ß��ħ.�/ħ*!)��
�ħÃħ)ħ*ħ��(ß,�č6!.ħ*!�ħÃħ* !��1(1* 1Ô1)16��+Ô.�"5�5ß�2!��1��+Ô.�"5�*ß*�
)!/!(!(!.ħ*ħ�5!.(!Ā0ħ.!.!'�/ħ*!)��5�,)�'�5!.ħ*!ŀ��ħ.�5�* �*��1��+Ô.�"-
5� �'ħ�ħÃ!.ħ'(!.ħ*�*�/ß(��ħ.��ħÃ!)(!�ħ"� !�! ħ(!�!Ôħ*!ŀ� ħÔ!.�5�* �*� ���1�
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�+Ô.�"5� �*� #!(ħĀ!�ħ(!�!'� �ħÃ!)(!.ħ*� *!� +(��ħ(!�!Ôħ*!� ħ(ħĀ'ħ*�  čĀč*�!�
č.!0)!'�õ*!)(ħ ħ.Ł� 9A>8ƍ(�.ß*�+.0�/ß* �*� ħ0ħ��.!*�/č.!#ħ !*��1� 0�.0ßĀ-
)�*ß*�0!)!(�õ*!.)!(!.ħ* !*��ħ.ħŀ��*��'�#č�č*č�#!(!*!'0!*�2!�5!.!((ħ'-
0!*��(�*�õ6#č*��ħ.�/ħ*!)�*ß*�!2.!*/!(!�1(�Ā��ħ(!�!Ôħ ħ.Ł��1���Ô(�) �ŀ�
0č)��1�õ*!.)!(!.ħ*�'�.Āß/ß* ��5!.��(�*��*+'0(�0�� -Â &ÂĦ��Ħ) (��5�'-
(�Āß)ß*ß*� �č.'ħ5!ƍ !'ħ� !*� õ*!)(ħ� õ.*!Ôħ*ħ� +(1Ā01.�*� �ß()�6� 	č*!5ƍħ*�
$!)�5õ*!0)!*�$!)� !�5�,ß)�ß�+(�.�'��5*ß��+Ô.�"5� ��œ� �*��2!�N1-
'1.+2�ƍ �œ��!*6!.�5�,ß)�,.�0ħ'(!.ħ5(!ŀ��!*6!.��ħÃħ)ŀ��ħÃ!)�2!� ħÃ!.ħ'0!�
"ħ()(!.�č.!0)!/ħń�)ħ0(!.ħ�2!�/õ5(!*�!(!.ħ�'1((�*)�/ßń�5!.!(�"ħ()� �Ôß0ß)�2!�
#õ/0!.ħ)�'+Ā1((�.ß*��õ*!)�2!.)!/ħ�2!� �$�/ß�� 44Ħ/�	�)�Œ��*+-�ÓÞ)�� 'Ħ)Ħ 
ş9A>@šŀ��(0/�ş9A?8š�5�� ���)�Ħÿ �ş�!.ħ"�	õ.!*ŀ�9A?<š�#ħ�ħŀ��5*ß��+Ô.�"5� ��
�5*ß�,.�0ħ'(!�č.!0ħ()ħĀ��)���1�!'+(č*�)!.'!6ħ* !�5!.��(�*���6ß�"ħ()(!.ħ�
/ħ*!)�)ß6��'�6�* ß.)�/ß� ħ''�0�Ã!'ħ�ħ ħ.Ł

�!�2�.�'ħŀ� 9A?8ƍ(!.ħ*���Āß* �*� ħ0ħ��.!*�1(1/�(�2!�5!.!(�õ(Ã!'0!�5�-
Ā�*�*��ħ.� ħ6ħ�#!(ħĀ)!*ħ*��. ß* �*�č.!0ħ)ŀ� �Ôß0ß)�2!�#õ/0!.ħ)�,.�0ħ'-
(!.ħ* !�'õ'(č� õ*čĀč)(!.�5�Ā�*ß.�2!�$!)��õ.č'� "ħ()(!.ħ�$!)� !��+.+/�
5�5(��'õ5(!.ħ* !'ħ�/ħ*!)��,.�0ħ'(!.ħ��ħ.���'ß)��0�.ħ$!�'�.ßĀß.Ł��1��č5č'�
 õ*čĀč)č*�ħ('�*! !*ħŀ�9A?8ƍ(!.ħ*���Āß* �*�ħ0ħ��.!*�0!(!2ħ65+*�5�5ß*(�-
.ß*ß*� 5�5#ß*(�Ā)�/ß5(�� �!.��!.� č('!� Ã�,ß* �� /!5ħ.�ħ*ħ*� /ħ*!)�(�. �*�
Ã!'ħ()!/ħ*!�'+Ā10��ħ.��ħÃħ) !�N1'1.+2���õ(#!/ħƍ* !� !�:?����'�9A?<ƍ0!�
��Ā(�5�*�0!(!2ħ65+*�5�5ß*(�.ß*ß*�/ħ*!)�5��ħ(#ħ5ħ��6�(0)�/ß ß.Ł��1�0�.ħ$0!�
���)�ŒiÂ '����2!5��5�5#ß*��ħ(ħ*!*�� ß5(��N1'1.+2����ƍ*ħ*�5�5ß*(�.ß�,�-
'!0�,.+#.�)(�.(����Ā(�)ßĀ0ß.Ł���Ā(�*#ßÃ0��#õ.!�!(ħ�+(�.�'� �.��ħ.��(�* ��
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