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Abstract
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'!* ħ/ħ*ħ�#õ/0!.!�!'0ħ.Ł�jÃ�#õÃ�ħ(!��ħ.(ħ'0!�+(1Ā�*�'!*0�)!.'!6(!.ħ�2!�Ã!-
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,!.(!.ħ� �.�/ß* �� Ã�0ßĀ)�� ħ(!� '!*0ő'�/����2!� 'õ5ő'!*0� �.�/ß* ��5�Ā�*�*�
Ã�0ßĀ)���1�*+'0� �� !Ô!.(!* ħ.ħ(!�ħ(ħ.�ş�+(�'ŀ�:89=ŀ�/Ł�=<šŁ

�č.'� /ħ5�/ħ� 2!� /+/5�(� $�5�0ß* �� $!,� #č* !) !� +(�*� �1� Ã�0ßĀ)��
/č.!�ħ* !ŀ� �!.�!/0� �ß.'��  !*!5ħ)ħ� 0�Ā.�*ß*� '!* ħ/ħ*ħ� )!.'!6!� 0�Āß)��
Ã���/ß*ß*�ħ('�� ß)ß�+(�.�'�#õ.č(!�ħ(ħ.Ł��ħ0!'ħ)�)!.'!6!�)1$�(ħ"�#.1,(�-
.ß*�,�.0ħ�!0.�"ß* ��0+,(�*)�/ßŀ�,�.0ħ*ħ*�'!* ħ*ħ�"!/$ħ�ħ(!�/+*1Ã(�*)ßĀ0ß.Ł�
�*��'�9A<>�5ß(ß* ��Ã+'�,�.0ħ(ħ�$�5�0��#!Ãħ()!/ħ�ħ(!��ħ.(ħ'0!�0�Ā.��/ħ5�/!00!�
5!.ħ*ħ��()ßĀ�2!�#č*č)č6!�'� �.�Ã!Āħ0(ħ�/ħ5�/ħ��'0õ.(!.(!�)!.'!6 !�2�.�+(-
)�5��Ã�(ßĀ)ßĀ0ß.Ł��1�*! !*(!�0�Ā.�ŀ�Ƈ9A<>ƍ �*��1�5�*���#č�čŀ�!0'ħ/ħ� !ÔħĀ-
)!'(!��ħ.(ħ'0!ŀ���Ā(ß���Āß*���ħ.�"�'0õ.�+(�.�'�!(!��(ß*)�/ß*ß�#!.!'0ħ.!�!'�
'� �.�ħ(#ħ*Ã�2!�õ*!)(ħ ħ.Ł���*! !*(!�0�Ā.�ŀ�0�Ā.�(ß�+()��'�2.�)ßŀ��č.'ħ-
5!ƍ*ħ*�/ħ5�/�(ő0+,(1)/�(� 0�.ħ$ħ*ħ*�/!5.ħ*ħŀ��1�/č.!�ħ*���6ß�õ6#č((č'(!.ħ-
*ħ��*�(ħ6�! !.'!*���Ā21.1()�/ß�#!.!'!*��*�$0�.(�. �*��ħ.ħ ħ.Ɖ�ş��Ãħ*!.ŀ�
:88=ŀ�/Ł�9<ő9=šŁ��+,(1)/�(ŀ�/ħ5�/ħ�2!�!'+*+)ħ'�0�.ħ$ħ)ħ6 !�õ*!)(ħ��ħ.�5!.�
010�*�0�Ā.��'�2.�)ßŀ��ħ.�Ãõ6č)�+(�.�'�+.0�5��Ãß'�*ŀ��/)�*(ß��č.+'.�/ħ-
*ħ*� !2(!0�'�0ß* ��5č.č00čÔčŀ��1)$1.ħ5!0��č.+'.�/ħ/ħ*ħ*�ħ/!�0+,(1)1*�
0�)�)ß*ß� õ*čĀ0č.)!5ħ�$! !Ɲ! ħÔħ�)+ !.*(!Ā)!�/č.!�ħ* !ŀ�)!.'!6ħ*�
��0ß(ß�)�*� ���( ßÔß��ħÃħ)�2!� !ÔħĀħ)(!��ħ.(ħ'0!��*(�)(ß�$�(!�#!(ħ.Ł��!.'!-
6ħ*� !ÔħĀħ)ħ�2!��1� !ÔħĀħ)ħ�'!* ħ� ßĀß*��51'�.ß �*��Ā�Ôß5�� +Ô.1�5�5)��
Ã���/ßŀ��1�Ã���*ß*�5�.�00ßÔß�#!.ħ(ħ)ŀ�'(�/ħ'�'õ5�2!�)�$�((!�)!'¹*(�.ß*ß*�
 ßĀß* �� "�.'(ß��ħ.��*(�)�0�Āß5�*ŀ� "�.'(ß� �2.�*ßĀ(�.�+.0�5��'+5�*ŀ� ħÃħ* !�
5�Ā�5�*� �ħ.!5(!.ħ*�  č*5�5�� ħ(ħĀ'ħ*� "�.'(ß� �*(�)(�.� #!(ħĀ0ħ. ħÔħ� 5!*ħ� �ħ.�
0+,(1)/�(�)!'¹*ß*ŀ�0�Ā.�*ß*�+.0�5��Ãß'ßĀß�ħ(!�/+*1Ã(�*)ßĀ0ß.Ł

�+,(1)/�(� �ħ.� /č.!�ħ*� /+*1�1� +(�.�'� +.0�5�� Ãß'�*� 0�Ā.�� +(#1/1-
*1*��ħ.!5/!(� �+5101*1*�2!�#č* !(ħ'�$�5�0�� !0'ħ(!.ħ*ħ*� !*� ħ5ħ� ħ6(!* ħÔħ�
5!.�! !�ħ5�0�2!�/ħ*!)� ß.Ł�
!* ħ/ħ� !�0�Ā.��#ħ�ħ�)+ !.*(!Ā)!�/č.!�ħ*ħ*�
č.č*č��ħ.�0č.�+(�*�.+)�*�ß(ßÔß)ß6ß*�0�Ā.�5�� ħ(#ħ/ħ���*6ħ)�0� ħ(!��ħ.(ħ'0!�
��Ā(�.Ł��/)�*(ß��5 ß*ß�ħÃħ*�0�Ā.��(Ħ''Û�#�4�/� !)!'0ħ.Ł��ħ((Ü�$�5�0� !*ħ( ħ-
Ôħ* !�ħ/!�Ƈ�/)�*(ß�6ħ$*ħ5!0ħ�ħ(!��č5č)čĀ��5 ß*ß*��'(ß*���*��'��*� +(1�
'õ5(!.ħ�#!()!'0! ħ.Ɖ�ş��.(ßŀ�:89;Ł�/Ł�:A=šŁ��1)$1.ħ5!0�.+)�*�ß(ßÔß*ß*�ħ('�
 õ*!)ħ�ħ/!� !2.ħ*�ħ !+(+&ħ'�5�,ß/ß*��,�.�(!(�+(�.�'�0�Ā.�5���5 ß*(�0ß()�-
/ß�#!.!'!*��ħ.�5!.�+(�.�'���'�.Ł���'1,�
� .ħ�
�.�+/)�*+Ô(1ŀ��!Ā�0��1.ħ�
	č*0!'ħ*�2!�
�(ħ !�� ħ,�� ß2�.�#ħ�ħ��1� õ*!)ħ*�.+)�*�ß(�.ß*ß*�0�Ā.�5ß�
!(!��(ßĀ(�.ß* ���1)$1.ħ5!0�)+ !.*(!Ā)!/ħ*ħ*�$! !Ɲ!.ħ�2!��1�$! !Ɲ!.(!�
#ħ ħ(!*�0�Ā.� �'ħ�$�5�(�'ß.ß'(ß'(�.ß��Ãß'Ã�� ħ6(!*ħ.Ł� ƇNč*'č�����)ƍß*ŀ�� ÿĦ'�
� � ƍ*ħ*��0-0)���#+ 4 ƍ*ħ*� 0�Ā.�5��#ħ !*� �5 ß*(�.ß� $!)� Ƌč('č�čƍ č.(!.�
$!)� !�5+Ô1*���ß(�.�5�Ā�.(�.Ł��('č(!.ħ�0�Ā.�5ß��5 ß*(�0)�'0ß.ń���ß(�.ß*ß*�
'�5*�Ôß�ħ/!� !ÔħĀ0ħ.)!'�ħ/0! ħ'(!.ħ�0�Ā.� ��#õ. č'(!.ħ�#!(!*!'/!(� ħ.!*Ã�
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2!��!$�(!00ħ.Ɖ�ş��.(ßŀ�:89;ŀ�/Ł�;9;šŁ��+)�*�ß(ßÔß)ß6ß*�/+*.�'ħ� õ*!)(!.ħ*-
 !� !�0�Ā.��/č.!'(ħ�#č* !) !�+()1Ā01.Ł��!.'!6ħ*�0�Ā.�5��)+ !.*(!Ā0ħ.-
)!�ħ��ħ.�#õ6(!���'ßĀß*��!(!Ā0ħ.!(�)!0ħ*(!.�õ6!((ħ'(!���.ß'��1Ô.��2!�
!)�(�
��$ħ.ƍ !*� #!(ħ.Ł� 	č*č)č6!� '� �.�  �� ! !�ħ5�0ß)ß6 �� 0�Ā.�� "�.'(ß� ��'ßĀ�
�Ãß(�.ß5(��!(!��(ß*)ßĀ0ß.Ł���Ā.� �� +Ô.1 �*��ħ.!5!�2!��ħ.!5ħ*��Ã)�6(�.ß-
*��5õ*!()!/ħŀ��1�'+*1 ��/+*� õ*!)��č.'�/ħ*!)�/ß*ß*�0�Ā.�5����'ßĀß*��
'�5*�'(ß'�!0)!/ħ��Ãß/ß* �*��1/1"��0ß(#�*�õ*!)(ħ��ħ.�ħ/ħ) ħ.ń��1�'+*1 ��
�ħ.�'ħ(+)!0.!�0�Āß�+(�.�'�/�5ß(ß.Ł��)�40-/��/ 'Ħ�.+)�*ß*ß*�5�*ß�/ß.��õ5'č-
(!.ħ* !� !�0�Ā.� ���ħ.!5!�5õ*!(ħ.��1/1"��0ß(#�*Ł�Ƈ
!)!*�$!,/ħŀ�'!/ħ*�/ß-
*ß.(�.(��'1Ā�0ß()ßĀ� �.� č*5�(�.ß*ŀ��1� č*5�(�.�ħÃħ* !� �.�(�*�ħ*/�*(�.ß*�
õ5'č(!.ħ ħ.Ł�|5'č�'�$.�)�*(�.ß�$!,� �.(ßÔß*�õ0!/ħ* !'ħ� č*5�*ß*�$�5�(ħ-
*ħ�'1.�.Ɖ�ş	č.�ħ(!'ŀ�9AA<ŀ�/Ł�?AšŁ

�č.'�! !�ħ5�0ß�#ħ�ħ��č.'�/ħ*!)�/ß* �� ����Ā(�*#ß�ß* �*�ħ0ħ��.!*�
0�Ā.��2!�0�Ā.�(ß(ß'��ħ.��ħÃħ) !�5!.��()ßĀ0ß.Ł��č.'�/ħ*!)�/ß*ß*�$!)!*�$!.�
0č.č* !�0�Ā.��2!�0�Ā.�(ß(ßÔ���ħ0�/ħ)#!�2!�'�.�'0!.(!.ŀ�0�Ā.�(ß�'!*0(ħ��5.ß)ß�
2!�Ã�0ßĀ)�/ß�ħ6(!*!�ħ()!'0! ħ.Ł��ħ.� 1.#1*(1'� õ*!)ħ*ħ*��. ß* �*�9AA>�
5ß(ß* ���ÿ&Þ4�� ş��216��1.#1(ŀ�9AA>š� "ħ()ħ� ħ(!�$�.!'!0(!*!*��č.'�/ħ*!)�-
/ß* ��0�Ā.�ŀ�:888ƍ(ħ�5ß((�. �*�/+*.���Ħ5*)/ ' �ş�ß()�6��. +Ô�*ŀ�|)!.���-
.1'��+.�'ŀ�:889šŀ��*)�0-(�(���4(�&�ş�č'/!(��'/1ŀ�:88>šŀ��41�#��41�#�
ş
�'�*��(#č(ŀ�:898šŀ��)/ '&ô4��! &ô4ƌ ���-ÿÞ�ş�č'/!(��'/1ŀ�:899šŀ�	Č&Č( /�
���Þ)�ş�!.)ħ5�*��ħ 5�0ŀ�:89;šŀ��ČÓČ)�� -) &�ş�!(Ã1'��5 !)ħ.ŀ�:89;šŀ�i!-
/�-'Þ&���5*5�ş�č'/!(��'/1ŀ�:89>š�#ħ�ħ�'+)! ħ�0č.č�ħ(!�#!*ħĀ�'ħ0(!(!.!�1(�Ā�*�
"ħ()(!.!�'+*1�+()1Ā01.Ł��1�"ħ()(!. !�#!*!( !�0�Ā.�ŀ�0�.0ßĀß()�/ß�5�� ��$!-
/�,(�Āß()�/ß�#!.!'!*��ħ.�5!.� !Ôħ(� �$��Ã+'�)10(1(1'�)!'¹*ß�+(�.�'�.!/-
)! ħ()ħĀ0ħ.Ł��*��'�5!*ħ� õ*!)��č.'�/ħ*!)�/ß* ��0�Ā.�5ß�)!'¹*�+(�.�'�
/!Ã!*�0č.�/� !�!�'+)! ħ�+()�)ßĀ0ß.Ł���Ā.�5ß�"�.'(ß��ħ.���'ßĀ��Ãß/ß5(���*�-
(ħ6�! !*�'ħ)ħ�6�)�*�)�/�((�Ā0ß.�*��)��Ã+Ô1�6�)�*��ħ.�$!/�,(�Ā)�*ß*�
+( 1Ô1ŀ��ħ.!5�2!��ħ.!5ħ*��Ã)�6(�.ß*ß*�õ*�,(�*��Ãß'�.0ß( ßÔß�"ħ()(!.� !�/ħ-
*!)�*ß*�#č* !)ħ* !�+()1Ā01.Ł���.����ş�1.ħ��ħ(#!��!5(�*ŀ�9AA?šŀ���4Þ.�
�Þ&Þ)/Þ.Þ�ş�1.ħ��ħ(#!��!5(�*ŀ�9AAAšŀ�����(�1 ��Ó'0(�şN�Ô�*��.)�'ŀ�:88=šŀ�
� ÿ���&Ħ/�ş�!$���. !)ŀ�:88>šŀ��0(0-/��ş�!)ħ$�
�,(�*+Ô(1ŀ�:88?šŀ���1Ħ ) 
ş��Ô)1.���5(�*ŀ��1.1(���5(�*ŀ�:88@šŀ��Č/�ş�!)ħ$�
�,(�*+Ô(1ŀ�:88@šŀ���-
/Ħ'��Ħ/��Þ� ş�!5"ħ��!+)�*ŀ�:88@šŀ��ô'" .Ħ5' -�ş�)ħ0��*�(ŀ�:88@šŀ��Þ5���-� -
ÿĦ(��*((*�ş�0�(�5���Ā ħ'!*ŀ�:88Ašŀ���Ħ-���(�)'�-��)��*'0ƌ���ş�1.ħ��ħ(#!�
�!5(�*ŀ�:899šŀ�� + )Ħ)��-�Þ�ş�)ħ*��(,!.ŀ�:89:šŀ��*5"�/��'0 .�ş��$)10���6ß(�
�+Ā'1*ŀ�:89;šŀ��Þÿ��4&0.0�ş�1.ħ��ħ(#!��!5(�*ŀ�:89<šŀ��0./�)"�ş�!*ħ6�	�)-
6!��.#č2!*ŀ�:89=š��1��(�* ��õ*!)(ħ�õ.*!'(!. ħ.Ł�� !�ħ5�0ß)ß6 �ŀ��1/1"�
�0ß(#�*�ħ(!���Ā(�5�*�0�Ā.�*ß*� �.�$�5�0ß*ß*��*(�0ß()�/ß�2!��1� �.�$�5�0��
ħ(ħĀ'ħ*��ħ.� ħ(�#!(ħĀ0ħ.ħ()!/ħ�/+*� õ*!)�/ħ*!)�)ß6 �� !2�)�!0)ħĀ0ħ.Ł
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�1.ħ� �ħ(#!� �!5(�*� /ħ*!)�/ß� �1� �*(�) �� !*� õ*!)(ħ� õ.*!'(!. !*�
�ħ.ħ/ħ*ħ� +(1Ā01.)�'0� ß.Ł� |6!((ħ'(!���.���� ş9AA?šŀ���4Þ.� �Þ&Þ)/Þ.Þ� ş9AAAšŀ�
�5�&�ş:88:šŀ��Ħ-���(�)'�-��)��*'0ƌ���ş:899š�2!��Þÿ��4&0.0�ş:89<š�"ħ()(!.ħ�
0�Ā.�ŀ�0�Ā.�(ß(ß'ŀ�0�Ā.�*ß*�0!'� č6!(ħÔħ�2!� �.(ßÔß�ħ(!�0�Ā.��)!.'!6�#!.ħ(ħ)ħ-
*ħ*�0�.0ßĀß( ßÔß�"ħ()(!.�+(�.�'�õ*!�Ãß')�'0� ß.ŀ���#'�/��Ó��Þ�"ħ()ħŀ�0�Ā.� ��
)!.'!6(!�$!/�,(�Ā)�ŀ�0�Ā.� ��)!.'!6ħ��.�)��2!�0�Ā.� ��5�Ā�*�*� õ*č-
Āč)�0!)�(�.ß*ß*�ħĀ(!*)!/ħ��*(�)ß* ���1�0�.0ßĀ)�5��5!*ħ��ħ.��+510�#!0ħ.-
)!'0! ħ.Ł��1�Ã�(ßĀ)� ���#'�/��Ó��Þ�"ħ()ħ�č6!.ħ* !*��1.ħ��ħ(#!��!5(�*ƍß*�
0�Ā.� ��5�Ā�*�*� õ*čĀč)���Ô(�)ß* ��0�Ā.� �'ħ�5!*ħ� ħ(ħĀ'ħ(!.ħ�2!�0�Ā.��
)!.'!6�#!.ħ(ħ)ħ*ħ�!(!��(ßĀ��ħÃħ)ħ�ħ*�!(!)!�'+*1/1�5�,ß(���'0ß.Ł�

��Ā.�5ß���*ß)(�)�'

��Ā.�ŀ�'�.Āß/ß* ��'+*1)(�*�*�)!.'!6�'�2.�)ß�+()�'/ß6ß*��ħ.��*(�)�0�-
Āß)�5�*��*��'�)!.'!6�'�2.�)ß�ħ(!��ħ.(ħ'0!�'1((�*ß( ßÔß* ���*(�)(ß�$�(!�
#!(!*��ħ.�'�2.�) ß.Ł��ħÔ!.�0�.�"0�*�)!.'!6�ħÃħ*� !��5*ß� 1.1)�#!Ã!.(ħ-
 ħ.Ł�Ƈ�!.'!6ħ*�õ6*!�+( 1Ô1� 1.1) ��)!.'!6ħ�0�*ß)(�5�*�õ0!'ħ� !�0�Ā.��
+()�'0� ß.Ɖ� ş�Āß'ŀ�:89=ŀ�/Ł�;;šŁ��č.'��ħ(�
1.1)1ƍ*1*�5�5ß)(� ßÔß��Č)� '�
�Č-&Â ��ô5'Č&ƍ0!�5�,ß(�*�Ƈ�ħ.�č('!*ħ*���Ā'!*0ħ�2!5��!*�õ*!)(ħ�Ā!$ħ.(!.ħ� ß-
Āß* �'ħ�5!.(!.ħ*�$!,/ħƉ�ş��
ŀ�:89Aš�0�*ß)ß�!*� �.��*(�)ß5(��0�Ā.�5ß��+Ô.�-
"ħ�2!�ħ �.ħ��ħ.��ħ.ħ)�+(�.�'�0�*ß)(�.Ł��*��'�5�,ß(�*�0�*ß)ß*� !2�)ß* �'ħ�
Ƈ ßĀ�.(ß'Ɖ�ş��
ŀ�:89Aš�'!(ħ)!/ħ�0�Ā.�5ß�0!'��ħ.�'!(ħ)!�ħ(!�!*�#!*ħĀ��*(�) ��
0�.ħ"�! !.Ł���Ā.��$!.��*(�) �� ßĀ�. ��+(�* ß.Ł��'+*+)ħ'ŀ�/+/5�(ŀ�'č(0č.!(�
2!��ħ.!5/!(��*(�) �� ßĀ�. ��+()�5ß�/ħ)#!(!.Ł��ßĀ�. ��+()�'ŀ���Ôß)/ß6ŀ�
'�,�(ß�5�� ��'!* ħ�$�(ħ* !�+()�'��*(�)ß*��#!()!6Ł��!.'!6ħ*� ßĀß* � ß.�
�*��'�)!.'!6!���Ô(ß��ħ.�Ā!'ħ( !�0�*ß)(�*)�'0� ß.ŀ�Ƈţłť�5�*ħ�)!2�1 ħ5!-
0ħ*ħ�'!* ħ� ßĀß* �'ħ��ħ.�)!.'!6ħ*�)!2�1 ħ5!0ħ*!��+.Ã(1 1.Ł�ţŁŁŁť���Ā.��ħÃħ*�
!*�15#1*�*ħ0!(!)!ŀ�+*1*�,�.� +'/�(��ħ.��ħÃħ) !�ƋħÃ!.ħ !'ħ� ßĀ�.ßƍ�+( 1-
Ô1*1�/õ5(!)!'0ħ.Ł� Ƌ��5ħ*�! ħ()ħĀƍŀ�5�*ħ��5.ß()ßĀ��*��'��5*ß�6�)�* �� ��
2�6ħ"!(!* ħ.ħ()ħĀ��ħ.�/0�0č5!�/�$ħ,0ħ.�0�Ā.�Ł��!5ħĀ�5!.ħ* !5/!ŀ�Ƌ�+51*�!Ô-
 ħ.ħ()ħĀƍŀ�Ƌ!2�ħ((!Ā0ħ.ħ()ħĀ�õ0!'ħƍ ħ.Ɖ�ş�.#ß*ŀ�:88=ŀ�/Ł�:?@šŁ

�!.'!6ħ*�0�Ā.� �'ħ�/ħ)#!(!.ħ�)!'¹*ß*�0�Ā.�(�Ā0ßÔß*ß*�2!�)!.'!6!�
��Ô(ßÔß*ß*�#õ/0!.#!/ħ ħ.(!.Ł���*6ħ)�0(���ħ.(ħ'0!�0�Ā.� ��'1.1(�*�.! ħ"�0�-
�1.(�.ßŀ��/'!.Ü�#�.*ħ6+*(�.ŀ�0�Ā.���č.+'.�/ħ/ħ*ħ*� !ÔħĀ!*� !)+#.�"ħ'�2!�
'č(0č.!(�5�,ß/ß�)!.'!6ħ*�0�Ā.� �'ħ�ħ('�/ħ)#!(!.ħ�2!��(�*(�.ß�+(�.�'�#õ.č(!-
�ħ(ħ.�ş�('�*ŀ�:88=ŀ�/Ł�>AšŁ��/)�*(ß�)+ !.*(!Ā)!/ħ�ħ(!���Ā(�5�*��1� 1.1)�
�1)$1.ħ5!0��+ !.*(!Ā)!/ħ�ħ(!� !2�)�!0)ħĀ�2!�5!*ħ�)!'¹*(�.�ħ(!�0�Ā.� ��
)!.'!6� �$��#čÃ(č��ħ.��ħÃħ) !�0!)/ħ(�! ħ()ħĀ0ħ.Ł��!5 �*(�.ŀ�$!5'!((!.ŀ�
$�('!2(!.ħŀ�Ā!$ħ.�'1(č,(!.ħŀ�õÔ.!0)!*�!2(!.ħŀ��/'!.Ü�#�6ħ*+(�.�)!.'!6ħ*��ħ-
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.!.�0!)/ħ(ħ�+(�.�'�0�Ā.� ��5!.(!.ħ*ħ��()ßĀ(�. ß.Ł��!.'!6ŀ�0�Ā.� ��'!* ħ/ħ*ħ�
/� !�!��č.+'.�0(�.ß�ħ(!� !Ôħ(�)!'¹*�2!�5�,ß(�.(��0!)/ħ(�!0)!'0!�2!�0�Ā.�-
5��0�Ā.�(ßÔß*ß�/č.!'(ħ�$�0ß.(�0)�'0� ß.Ł��1#č*��1*(�.ß*�5!.ħ*ħ�)!.'!6ħ*�
0�'(ħ ħ��(ßĀ2!.ħĀ�)!.'!6(!.ħŀ�)�.'��)�Ô�6�(�.�2!�'�"!(!.�#ħ�ħ�'č.!/!(�0!)-
/ħ((!.��()�5����Ā(�)ßĀ0ß.Ł�

��Ā.�*ß*�  ħÔ!.� 0!)!(� õ6!((ħÔħŀ� )!.'!6� '�.Āß/ß* �� $!,� ħ'ħ*�ħ(�  1-
.1) �� �1(1*)�/ß ß.Ł� Ƈ�!.'!6� *!5ħ� ħ"� !� ! ħ5+./�ŀ� 0�Ā.�� +*�� ħ'ħ*�ħ(� +(-
)�*ß*�'��1/1*1�5�Ā�.Ɖ� � şNħÔ !)ŀ�:88=ŀ�/Ł� 98<šŁ��.'!*�/��0(!. !���/ß(ß,�
/+*�$��!.(!.ħ�ħÃ!.)!5!*�0�Ā.����/'ß/ß�#�6!0!(!.�0�Ā.�*ß*��1�ħ'ħ*�ħ(�+()��
 1.1)1*1*�#!Ã)ħĀ0!'ħ�!*�#č6!(�õ.*!'(!.ħ* !*��ħ.ħ/ħ ħ.Ł�
��!.(!Ā)!�2!�
1(�Āß)ß*� #!(ħĀ)!/ħŀ� 'č.!/!(� /+/5�(� �Ô(�.ß*� $!.� �(�*�� !.ħĀ)!/ħ� 5!*ħ� 0�Ā-
.��0�*ß)(�.ß*��5+(��Ã/�� ���1�ħ'ħ*�ħ(�+()�� 1.1)1*1� !ÔħĀ0ħ.)!6Ł��5*ß�
�* ��$��!. �.�+()��0�Ā.�5ß�)!.'!6ħ*�0�$�''č)č* !*�'1.0�.)�6Ł�Nč*'č�
)!.'!6� !ÔħĀ!*� !Ô!.(!.ħŀ�/ħ)#!(!.ħŀ�)!'¹*(�.ß�2�Ł�ħ(!�)!.'!6�+( 1Ô1*1�
/č.!'(ħ�21.#1(�.�2!��1� !ÔħĀħ)� +Ô.1(01/1* ��0�Ā.�5ß�0�'(ħ !�6+.(�.Ł���Ā-
.��/č.!'(ħ�+(�.�'�)!.'!6ħ*�$ß6(ß� !ÔħĀ!*�5�,ß/ß*ß�5�'�(�)��Ã���/ß* � ß.Ł�
�č'!0ħ)ħ*�$ß6(��$�5�0ß*�$!.��(�*ß*��5!.(!Ā0ħÔħ�#č*č)č6�0+,(1)1*1�*!/-
*!(!.� Ã�Ôß� +(�.�'� � (�* ß.�*���1 .ħ((�. � �1� Ã�Ôßŀ� Ƈ#!Ã)ħĀ� 15#�.(ß'(�.ß*�
0č)č* !�  �5�*ß'(ß� *!/*!(!.ŀ� �.�Ã(�.� 2!5�� �ħ*�(�.� '1Ā�'(�.��� ħ*/�* �*�
 �$��161*�5�Ā�)ßĀ'!*ŀ��1#č*�+*(�.ß*� +Ô)�/ß*ßŀ�#!(ħĀ)!/ħ*ħ�2!�õ()!-
/ħ*ħ�ħ6(!5!*Ɖ�ş��1 .ħ((�. ŀ�9AA?ŀ�/Ł�9>š���ħ.�Ã�Ô�+(�.�'�0�*ß)(�)�'0� ß.Ł���-
)�*ß*�5�2�Ā��'0ßÔß� ħ)#!/ħ*ħ*�$�'ħ)�+( 1Ô1� 0�Ā.� ��)!.'!6ħ�5�'�(�)��
Ã���/ßŀ�*!/*!(!.ħ*� +Ô1)1*1�2!�õ(č)č*č�+( 1'Ã��$ß6(�* ß.ß.Ł��!.'!6�5��
 ��0�Ā.�ŀ�0+,(1)1*�0�)�)ß*��5�5ß(�*�0č'!0ħ)!� �5�(ß�!'+*+)ħ�0č'!0ħ�ħ�
ħ(!�0č'!0ħ)�*!/*!/ħ��.�/ß* �'ħ� +51)�ħ(ħĀ'ħ/ħ*ħ*�$ß6(ß�+()�/ß*�� �5�*ß.Ł�
Ƈţłť�0č'!0ħ(!�!'�)�((�.ŀ�161*�$�6ß.(ß'�Ã�(ßĀ)�(�.ß*ßŀ��ħ.��!�!.ħ�õÔ.!*)!5ħ�
#!.!'0ħ.)!)!(ħŀ��*ß* �� +51)�/�Ô(�)�(ß ß.ń��)�� +51)� ��/+*��1()�-
(ß ß.ń�$!)� !� 0č'!0ħ)�)�((�.ß*ß*� 0č'!0ħ()!/ħ� ħÃħ*�#!.!'!*�6�)�*� Ƌ +(�.�
 +()�6ƍƉ�ş��1)�*ŀ�:88>ŀ�/Ł�A:šŁ��+ �/ß�#!Ã)ħĀ��ħ.�*!/*!*ħ*�'1((�*ß)ß�ħ/!�
'ħĀħ*ħ*� 0+,(1)/�(�'ħ)(ħÔħ*ħ�6! !(!)!'0! ħ.Ł��1�6! !(!*)!�#čÃ(č��ħ.��ħ-
Ãħ) !�0�'ħ,�! !* !ŀ�ħ'ħ*�ħ(�+(�* ��5�*ħ�0�Ā.� ��5�Ā�*ß.Ł�
!)!*�$!.�Ā!5ħ*�
�ħ.�0č'!0ħ)�*!/*!/ħ*!� õ*čĀ0čÔč�#č*č)č6 !�*!/*!(!.ħ*�)+ �/ß�)!.'!6�
0�.�"ß* �*��!(ħ.(!*)!'0!�2!�0�Ā.��/č.!'(ħ��1*1�0�'ħ,�!0)!'0! ħ.Ł

��Ā.��)+ !.*(!Ā)!� /č.!�ħ� ħ(!� �ħ.(ħ'0!�)!.'!6(!�5�Ā� ßÔß� #!.ħ(ħ)-
(ħ� ħ(ħĀ'ħ� ħÃ!.ħ/ħ* !�Ã!Āħ0(ħ� !ÔħĀħ)(!.�#!Ãħ.)ħĀ0ħ.Ł� j('�5�Ā�*�*� "�.'(ß(�Ā)��
)!'¹*/�(��ħ.� !ÔħĀħ) ħ.Ł��+ !.*(!Ā)!� ħ(!��ħ.(ħ'0!�)!.'!6ħ� ħ �.!*ħ*� ß-
Āß* ��'�(�*�2!�Ã+Ô1�6�)�*�č�.��+(�.�'�*ħ0!(!* ħ.ħ(!*� 0�Ā.�� 9A=8ƍ(!. !*�
ħ0ħ��.!*�ħÃ�#õÃ(!��ħ.(ħ'0!�'!*0!� !�0�Āß*)ßĀ�2!�)!.'!6ħ*�$!)!*�5�*ß��Āß*-
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 ��'+*1)(�*)ßĀ0ß.Ł�jÃ�#õÃ(!��ħ.(ħ'0!��5*ß�5ß((�. ����Ā(�5�*�51.0� ßĀß*��ħĀÃħ�
#õÃč�0�Ā.�*ß*�)!.'!6(!ŀ�)!.'!6ħ*� ħ)'¹*(�.ß5(��2!�'!* ħ�5+'/1*(1Ô15(��
0�*ßĀ)�/ß*ß� /�Ô(�)ßĀ0ß.Ł� Ƈ�+'/1*(1'Ɖ� '�2.�)ßŀ� 0�Ā.�5ß� 0�*ß)(�)�'0��
čÃč*�č��ħ.��*�$0�.�'�2.�) ß.Ł��č.'ħ5!�õ6!(ħ* !*���'ß( ßÔß* ��9A@8ƍ(ħ�5ß(-
(�. �*�ħ0ħ��.!*�0č'!0ħ)ħ*�6ħ.2!5!�Ãß'0ßÔß�*!+(ħ�!.�(� õ*!)ŀ�5!*ħ�ħ(!0ħĀħ)�
0!'*+(+&ħ(!.ħ�ħ(!��ħ.(ħ'0!�+.0�5��Ãß'0�. ßÔß�5+'/1*(1'� 15#1/1*1*�)!'¹*�
/ß*ß.ß�0�*ß)�'/ß6ß*�$!.��(�*��5�*/ß)�/ß*��2!��õ5(!�!�0�Ā.��+(#1/1*1*��ħ-
.!5/!(��ħ.� �2.�*ßĀ�2!� čĀč*čĀ��ħÃħ)ħ�$�(ħ*!�#!()!/ħ*!�5+(��Ã)ßĀ�2!�Ƈ�ħ.!-
5ħ*�0�Ā.�/ßƉ�5�� ��Ƈħ*/�*ß*�0�Ā.�/ßƉ�+(�.�'�ħ"� !�! ħ(!*��1� 1.1)�! !�ħ5�0�
2!�/ħ*!)�*ß*�0!)!(�'+*1(�.ß* �*��ħ.ħ/ħ�$�(ħ*!�#!()ħĀ0ħ.Ł��č0č*��1� !Ôħ-
Āħ)(!.�0�Ā.�*ß*�*!�+( 1Ô1�2!�*!.!/ħ�+( 1Ô1*1�0�.0ßĀ)�(ß�$�(!�#!0ħ.)!'0!-
 ħ.Ł�Ƈ��)�*����Ô(ß�+(�.�'�#!(ħĀ!*�2!� !ÔħĀ!*�ħ*�*Ã(�.�ŀ�/ħ5�/�(�#õ.čĀ(!.!ŀ�
"!(/!"ħ�'1.�)(�.��#õ.!� !Ɖ�ş��.(ßŀ�:89;ŀ�/Ł�:@?š� !ÔħĀ!*�2!��*(�)�'�6�*�*�
�ħ.�0�Ā.��+(#1/1�/õ6�'+*1/1 1.Ł��!.'!6��ħ.���Ā'��5!.ħ*�0�Ā.�/ß�+(�.�'� č-
Āč*č(!�ħ(ħ.'!*��5*ß� Ā!'ħ( !� 0�Ā.�*ß*� ���ħ.���Ā'��5!.ħ*�)!.'!6ħ� +( 1Ô1�
 čĀč*č(!�ħ()!'0! ħ.Ł�Ƈ�1�ħ(ħĀ'ħ*ħ*�5�.�00ßÔß�0+,(1)/�(�#!.ħ(ħ)ŀ�)!'¹*/�(�
��Ô(�)ß*ß�5ħ0ħ.ħ,ŀ��ħ.!5/!(��+510��0�Āß*)ßĀ0ß.Ł��1#č*�j/0�*�1(ƍ1*��ħ.�/+'�-
Ôß�)!.'!6/!ŀ��.'��/+'�Ôß�0�Ā.� ß.Ł��!.'!6ħ*�ħÃħ* !�0�Ā.��� ��ß'(�.ßŀ�0�Ā.�-
*ß*�ħÃħ* !�)!.'!6�� ��ß'(�.ß�+(1Ā01Ɖ�ş�.��Ā�ř�2 Łŀ�:89=ŀ�/Ł�9;šŁ

�Ã�0!)!(�'�2.�)ŀ�Ƈ ßĀ�.(ß'�+()�'ŀ�ħ'ħ*�ħ(�+()�'�2!�5+'/1*(1'Ɖ�)+-
 !.*(!Ā)!�/č.!�ħ��+51*��� !ÔħĀħ)(!.�5�Ā�5�*�2!�"�.'(ß��*(�)(�.��1(�Ā�*�
0�Ā.��ħ(!�ħ(#ħ(ħ�#!*!(��ħ.�0�*ß)(�)��5�,)�)ß6ß�/�Ô(�.Ł���Ā.��!*�#!*!(��ħÃħ-
)ħ5(!��ħ.�)!.'!6!�#õ.!� ßĀ�.ß ��+(�*ŀ�ħ'ħ*�ħ(��ħ.�Ā!'ħ( !�)!.'!6ħ*ħ�0�'ħ,�
2!�0�'(ħ0�! !*ŀ�)!.'!6ħ*�ħ)'¹*(�.ß* �*�5+'/1*�+(�*��ħ.�+(#1�+(�.�'�0�-
*ß)(�*��ħ(ħ.Ł�

��Ā.� ����Ā.�(ß��()�)�'�5�� ���(�)�)�'

��Ā.��2!�0�Ā.�(ß(ß'�č6!.ħ*!� čĀč*)!'�2!�0�Ā.� ��+()�� 15#1/1*1�5�Ā�-
)�'�0�Ā.�5�� ßĀ�.ß �*���')�'(��ħ(#ħ(ħ��ħ.� 1.1) 1.Ł��1� 1.1)�5��0�Ā.��
ħ*/�*ß*ß*�)!.'!6(!�'�.Āß(�Ā)�/ß�5�� ��)!.'!6�ħ*/�*ß*ß*��ħ.�Ā!'ħ( !�5+(1-
*1*�0�Ā.�5�� čĀ)!/ħ�ħ(!�)č)'č*�+()1Ā01.Ł��
!.�ħ'ħ� 1.1) �� ���ħ.!5ħ*�
5�Ā� ßÔß�+.0�)��5���*�ß(�Ā)�/ß�2!�+.�5�� ßĀ�. �*���')�/ß�/õ6�'+*1/1-
 1.Ł�Nč*'č�Ƈ�Ƌ0�Ā.�ƍ�'�2.�)ßŀ�0�Ā.�5�� ßĀ�.(ß'(ß ß.Ł��ßĀ�.ß �*��ħ.� ħ(ŀ��*��'�
�1�'�2.�)(��'+*1Ā��ħ(ħ.�0�Ā.�ŀ�'!* ħ/ħ*!�Ƌ0�Ā.�ƍ� !)!5!�!'0ħ.Ɖ�şNħÔ !)ŀ�
:88=ŀ�/Ł�98;šŁ���Ā.�(ß(ß'� 1.1)1�)!.'!6�0�.�"ß* �*�0�*ß)(�*)�'0� ß.Ł��1�
*! !*(!��ħ.�Ā!'ħ( !�)!.'!6!�0!)�/�!0)ħĀ�5�� ��0�Ā.�5��)!.'!6 !*�#!()ħĀ�
�ħ.!5ŀ�5+'/1*(1'� 15#1/15(���ħ.(ħ'0!ŀ�0�Ā.�*ß*�'!* ħ�ħĀ(!5ħĀħ*ħ*�2!�.10ħ*ħ-
*ħ*� ßĀß* ��'�(���'0ß.Ł
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�+ !.*(!Ā)!�/č.!�ħ)ħ6 !�0�Ā.�*ß*�)!.'!6(!ŀ�0�Ā.� �'ħ��č.+'.�0-
(�.�2!�)!.'!6ħ*�� ��ß'(�.ß�+(�*�)!'¹*(�.� ßĀß* �� +Ô.1 �*�'�.Āß(�Ā)�/ßŀ�
�ħ.��'0õ.�+(�.�'�/ħ5�/!0�/�$*!/ħ*!�Ãß')�/ß5(���5*ß� õ*!) !�#!.Ã!'(!Ā-
)ħĀ0ħ.Ł�9A<>�5ß(ß* ��Ã+'�,�.0ħ(ħ�$�5�0��#!ÃħĀ�2!��. ß* �*�#!(!*�9A=8�/!-
Ãħ)(!.ħŀ�$!.�*!�'� �.��!)+'.�0���.0ħ� !�)!.'!6ħ*��'0õ.(!.ħ� 0�.�"ß* �*�
'1.1()1Ā/�� ��0�Ā.�*ß*��ħ.��'0õ.�+(�.�'�/ħ5�/!0�/�$*!/ħ*!�Ãß'0ßÔß�5ß((�.-
 ß.Ł��5*ß�5ß((�.ŀ� '!*0!�#õÃč*�5+Ô1*(�Ā0ßÔß�5ß((�. ß.Ł��1�#õÃ�2!��1�#õÃč*�
0�Ā.��ħ(!�ħ(ħĀ'ħ(!.ħ�0�Ā.�*ß*�)!.'!6ħŀ�0č)�Ü)'�*�2!�+(�*�'(�.ß�ħ(!�0�*ß)�-
/ß*��5+(��Ã)ßĀ0ß.Ł��+*.�'ħ� õ*!) !�5�Ā�*�*�51.0� ßĀß*��ħĀÃħ�#õÃč� !�0�Ā-
.���Ãß/ß* �*�õ*!)(ħ ħ.Ł���Ā.���1�'!6�#õ* !. ħÔħ�#1.�!0Ãħ(!.��.��ß(ßÔß5(��
1(1/(�.�.�/ß��ħ.�)!.'!6(!ŀ�'!* ħ�)!.'!6(!.ħ*ħ*�Ƈ�2.1,�Ɖ� ħ5!�5!.!�#õÔ!�
/ßÔ ß.�)� ß'(�.ß��ħ.�)!.'!6(!�0!)�/�'1.)�'0� ß.Ł

�+ !.*(!Ā)!� /č.!�ħ* !� )!.'!6ħ(!Ā)!*ħ*ŀ�  �$�� #!*ħĀ� �ħ.� �(�*��
*č"16�!0)!�Ã���/ß*ß*��ħ.�č.č*č�+(�.�'�1(�Āß)�2!�ħ(!0ħĀħ)��.�Ã(�.ß* �'ħ�
$ß6(ß� #!(ħĀ)!� 0�Ā.�ő)!.'!6� '�.Āß(�Ā)�/ß*ß� $ß6(�* ß.)ßĀ0ß.Ł� �ħ.� 0�.�"0��
,+/0��2!�0!(#.�Ɲ����Ā(�5ß,�.� 5+�2!�0!(!2ħ65+*(�� !2�)�! !*�#č*č)č6 !�
ħ/!�/+/5�(�)! 5��ħ(!��ħ.!5ħ�'1Ā�0�*�ħ(!0ħĀħ)ń� ħÔ!.�0�.�"0�*�)+ !.*(!Ā)!-
*ħ*�õ*!)(ħ��ħ.�/ħ)#!/ħ�+(�*� !)ħ.5+(1�ħ(!���Ā(�5ß,�#č*č)č6�1Ã�'�0!'*+-
(+&ħ/ħ*!�'� �.�#!(!*�1(�Āß)�ħ)'¹*(�.ßŀ�0�Ā.��ħ(!�)!.'!6��.�/ß* ��6�)�*�
2!�)!'¹*ß��Ā�*��*(ß'��ħ.�0!)�/�/�Ô(�)�'0� ß.Ł�9A=8ƍ(!. !���Ā(�5�*�0�Ā.��
)!.'!6�'�.Āß(�Ā)�/ß*ß*�5+Ô1*(1Ô1� ħ(!0ħĀħ)�2!�1(�Āß) �'ħ�#!(ħĀ)!(!.ħ*�
$!.�#!Ã!*�#č*� �$�� ���.0)�/ß�ħ(!��1#č*!�#!()ħĀ0ħ.Ł�	!(ħ*!*�*+'0�5ß���-
2ħ �
�.2!5�6�)�*�2!�)!'¹*�/ß'ßĀ)�/ß�+(�.�'�'�2.�)/�((�Ā0ß.)�'0��2!�
Ƈ)!'¹*ß*ŀ�6�)�*��.��ß(ßÔß5(��5+'�! ħ()!/ħƉ� ş
�.2!5ŀ�9AA?ŀ�/Ł�;:?š�+(�.�'�
0�*ß)(�)�'0� ß.Ł� 
�.2!5ƍ!� #õ.!ŀ� 9=88ő9@<8� �.�/ß� 5ß((�.ß*� �0(ß� �.���(�-
.ß* �*��1$�.(ß�(+'+)+0ħ"!ŀ�,!.2�*!(ħ�1Ã�'(�.��2!�9A>8ƍ(�. ��&!0�1Ã�'(�.��
 +Ô.1�$ß6(��#!(ħĀ!*�1(�Āß)�0!'*+(+&ħ/ħ�)!/�"!(!.ħ�5�'ß*(�Ā0ß.)ßĀŀ� 9A?8ƍ(ħ�
5ß((�. �*�ħ0ħ��.!*�'1((�*ß()�5����Ā(�5�*�15 1�ħ(!0ħĀħ)�/ħ/0!)(!.ħ�ħ/!�6�-
)�*ß�)!/�"! !*���Ôß)/ß6�$�(!�#!0ħ.)ħĀ0ħ.�ş9AA?ŀ�/Ł�;:?šŁ�j(!0ħĀħ)�2!�1(�-
Āß)�$ß6ß�ħ(!��5*ß�6�)�*ßŀ��5*ß��* �ŀ�)!'¹*/�(���Ô(�)ß*ß*� ßĀß* ��5�Ā�)��
+(�.�'�õ6!0(!5!�ħ(!�!Ôħ)ħ6��1� 1.1)�0�Ā.��2!�)!.'!6(!.ħ*�+.0� �*�'�('-
0ßÔß��*(�)ß*��ħ/!�#!()!)!'0! ħ.Ł��.0ß'�0�Ā.�� ßĀ�.(ß'(ßÔß*ßŀ�ħ'ħ*�ħ(ħÔħ*ħ�2!�
5+'/1*(1Ô1*1� �$��$ß6(ß�$ħ//!0)!'0!�2!�)!.'!6ħ�0�'(ħ0�!0)!�$ß6ß*ß��.0-
0ß.)�'0� ß.Ł��ħ.!5/!(��Ãß �*�ħ/!��ħ.!5ħ�)!'¹* �*�'+,�.)�'0��2!� ßĀ�.(ß'-
(ß�+(�.�'�5�Ā� ßÔß�)!'¹*����')�/ß*��5+(��Ã)�'0� ß.Ł

�ħ.!5ħ*ŀ� '!* ħ/ħ*ħ*� 5+'/1*� +( 1Ô1ń� ��Ā'�� �ħ.� 5�Ā�*0ß*ß*� "�.'ß*��
2�.)�/ß*ß�2!��1�"�.'ß* �(ßÔß*�'!* ħ�5�Ā�)ß*��5���*�ß(�Ā)�5ß�#!0ħ.)!/ħ-
*ħ�0�Ā.��'+*1/1���Ô(�)ß* ��'ß/���ń�0�Ā.� ��0�Ā.�(ß�+()�)�'ŀ�+(�)�)�'�
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+(�.�'� 0�*ß)(�)�'�)č)'č* č.Ł��!.'!6(!� '�.Āß(�Ā)�� 0�Ā.�5��5!*ħ� �ħ.�
5�Ā�)�1ơ1��Ã)�'(���!.��!.ŀ��1�1"1'�0�Ā.�(ß��ħ.!5ħ*�/� !�!�õ6(!)� 15-
 1Ô1ŀ�'!* ħ/ħ*ħ�!'/ħ'�2!�5+'/1*�$ħ//!000ħÔħ��ħ.�1"1'�+()1Ā01.Ł��1�õ6(!)ŀ�
!'/ħ'(ħ'�2!�5+'/1*(1'�ħ/!�!*�ħ5ħ��ħÃħ) !�! !�ħ5�0�2!�/ħ*!)� ��ħ"� !�! ħ(-
)ħĀ0ħ.Ł

��Ā.�*ß*�)!.'!6(!� '�.Āß(�Ā)�/ß� 0�Ā.� �� �ħ.!5ħ*� '!* ħ� ��Ô(�)ß*-
 �*�'+,)�/ß*ßŀ�5�Ā� ßÔß�)!'¹*�� ßĀ�.(ß'(ß�+()�/ß*ßŀ�+*��ħ'ħ*�ħ(�+( 1Ô1*1�
/č.!'(ħ�$�0ß.(�0�*�)!.'!6ħ*�"�.'ß*��2�.)�/ß*ß�2!�)!.'!6�'�.Āß/ß* ��#čÃ-
(č��ħ.�5+'/1*(1'� 15#1/1*1��!.��!.ħ* !�#!0ħ.)!'0! ħ.Ł���Ā� ßÔß�)!'¹-
*ß*�#č*(č'�.10ħ*ħ*ħ*� ßĀß*��Ãß'�*ŀ� ßĀ�. �*���'�*ŀ�5���*�ß(�Ā�*��ħ.!5ħ*�
Ãß')�6ß*ß�ħ/!��1. �*�	č.�ħ(!'ƍħ*�(ħ0!.�0č.!�'�6�* ß. ßÔß�Ƈ/�ÿ-��.Þ&Þ)/Þ.ÞƉ�
'�2.�)ß�*!0��ħ.��ħÃħ) !�'�.Āß(ß5+.Ł�	č.�ħ(!'ŀ��1/1"��0ß(#�*�õ5'č�2!�.+-
)�*(�.ß*ß� !Ô!.(!* ħ. ħÔħ���ÿ-���Þ&Þ)/Þ.Þ�)�'�(!/ħ* !��1�'�2.�)ßń�

��Ā.��/ß'ß*0ß/ßŀ�� ß*ß�2!.!(ħ)��1*�ń�0�Ā.��/õ6�čÔč*!�5�(*ß6���)!'¹*��
ħ(ħĀ'ħ*��ħ.��*(�)�5č'(!)! !*ŀ�5�(*ß6���'õ5č�5�� ��'�/���5ß�'�/0!0)!-
 !*ń�+*(�.ß� �ŀ��)��+*(�.ß*�õ0!/ħ* !ŀ�Ā!$ħ. !� !�5�Ā�*��ħ(!�!'��ħ.� !-
*!5ħ)ħń��ħ.� ßĀ0��'�()�ŀ��ħ.� �.�()�ŀ��ħ.�!2 !�'�()�� !*!5ħ)ħ*ħŀ��õ5(!�
5�Ā�*)ßĀ�$�5�0(�.ß�ħ"� !�!0)!'�ħÃħ*Ł�ł�*��'�0�Ā.� ���1(1*)1Ā(�.ß*ŀ�
$�5�0(�.ß*ß*�Ā1�5�� ���1��Ā�)�/ß* ��0�Ā.�*ß*� �.(ßÔß*ß�$ħ//!0)ħĀ(!.ħ*ŀ�
$�5�0ß��ħ.� 0�Ā.��+(�.�'�5�Ā�)ßĀ(�.ß*ŀ�'!* ħ� ħÃ(!.ħ* !��ħ.� Ā!5ħ*� �.�(-
 ßÔß*ßŀ� �!*(ħ'(!.ħ*ħ*��ħ.� ,�.Ã�/ß*ß*� /�,��2!�#č č'�'�( ßÔß*ßŀ� #ħ !.!'�
�ħ.�0�Ā.� �*� ħ��.!0�'�( ßÔß*ß�$ħ//! !*(!.ħ*��*(�5��ħ(!�!Ôħ��ħ.�/ß'ß*0ßŁ�
��Ā.� ��$!.�#č*�5�Ā�*�*ŀ�Ā!$ħ.(ħ(!.ħ*/!�!*�Ã+'�,�6�.�õÔ(! !*�/+*.�(�-
.ß* �*�0�*ß5���Ôß��ħ.�/ß'ß*0ß�ş9AA<Ł�/Ł�@8š�

/õ6(!.ħ�ħ(!�0�*ß)(ß5+.Ł�
!* ħ/ħ*ħ�2!�5�Ā�)ß*ß��ħ.�)!.'!6ħ*�#õ6č5(!�
#õ.)!5!���Ā(�5�*ŀ��1�#õ6(!���'0ßÔß* ��'!* ħ/ħ*ħ�5+'/1*�2!�!'/ħ'�$ħ//!-
 !*��ħ.!5�ħÃħ*�0�Ā.�ŀ��.0ß'�+*1�'1Ā�0�*ŀ�5�Ā�)ß* �'ħ� �.(ßÔß*�/!�!�ħ�+(�*�
�ħ.� *!/*!� $�(ħ*!� #!()!'0! ħ.� ş	č.�ħ(!'ŀ� 9AA<ŀ� /Ł� @9šŁ� ��Ā.�5ßŀ� 0�Ā.�� +(�-
.�'�0�*ß)(�5�*�Ƈ ßĀ�.(ß'ŀ� ħ'ħ*�ħ(�2!�5+'/1*�+()�Ɖ� 1.1)1*1*��ħ.!5 !'ħ�
'�.Āß(ßÔß�Ƈ0�Ā.�� �.(ßÔßŀ� 0�Ā.��/ß'ß*0ß/ßƉ�+(�.�'�+.0�5��Ãß')�'0� ß.Ł���Ā.��
č6!.ħ*!�5�,ß(�*� !Ô!.(!* ħ.)!(!.�0�Ā.�*ß*��ħ.�)!'¹*�+()�*ß*�5�*ß�/ß.��
�ħ.� 1.1)1�0�*ß)(�5�*�'�2.�)�+(�.�'� ��'1((�*ß( ßÔß*ß�#õ/0!.)!'0! ħ.Ł�
�(�Āß)�2!�ħ(!0ħĀħ) !'ħ�#!(ħĀ)!(!.(!��ħ.(ħ'0!�0�Ā.���.0ß'�/� !�!�)!.'!6ħ*�
16�Ôß* �'ħ�)!'¹*ß� !Ôħ(��5*ß�6�)�* ��)!.'!6ħ*�ħÃħ* !�5�Ā�*�*��ħ.� 1-
.1)1�ħ"� !�!0)!'0! ħ.Ł�
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�$(�0��Ô��ßŃ��51)/16ŀ���(*ß6ŀ��!'ħ(/ħ6

��$��õ*�!� !��!(ħ.0ħ( ħÔħ�č6!.!��č.'�/ħ*!)�/ß*ß*�0�Ā.�5����'ßĀß* �� õ-
*!)/!(� "�.'(�.� +( 1Ô1� #ħ�ħ� '+*151� !(!� �(�*ß*� ��'ßĀ� �Ãß/ß* �*� '�5*�'-
(�*�*� "�.'(�.� ���1(1*)�'0� ß.Ł��1�/!�!,(!ŀ� 0�Ā.��'+*1/1*1*� ħĀ(!* ħÔħ�
!/!.(!. !ŀ�)10(1(1'�5�� ��)�/�(/ß�$ħ'¹5!(!.ħ*�5�*ß�/ß.��5+'/1*(1'�2!�5+'-
/1((1Ô1*�.!/)! ħ( ħÔħ�$ħ'¹5!(!.!� !�.�/0(�*)�'0� ß.Ł��1.ħ��ħ(#!��!5(�*�
/ħ*!)�/ß� ħ/!�#!.!'�0�Ā.�5ß�)!'¹*�+(�.�'�'1((�*)�/ß�#!.!'/!�0�Ā.�(ß��ħ-
.!5ħ*��Ã)�6(�.ß�2!�)!.'!6(!�ħ(ħĀ'ħ/ħ*!�5õ*!()!/ħ���'ß)ß* �*�õ*!)(ħ��ħ.�
õ.*!'0ħ.Ł�

�1.ħ��ħ(#!��!5(�*ƍß*��#'�/��Ó��Þ�"ħ()ħŀ�0�Ā.�5ßŀ�0�Ā.� ��5�Ā�*�*� õ-
*čĀč)(!��!.��!.� !ÔħĀ!*�0�Ā.�ő)!.'!6�#!.ħ(ħ)ħ*ħŀ� 0�Ā.�� ħ*/�*ß*�'!* ħ-
*ħ��1()�ŀ�'!* ħ�+()��Ã���/ß�Ƈ� !�ħ5�0ß*���Ā.� �*���*ħ"!/0+/1Ɖ* ��ƇţŁŁŁť
! !�ħ5�0ß*�)!.'!6ħŀ�0�Ā.�/ß�5+'01.Ł��(/��+(/�ŀ�0č)�2�.(ßÔß5(�ŀ�'¹Ôß ß*�5č-
6!5ħ ħ.ń�'�(!)ħ*�'¹Ôß �� !Ô ħÔħ�5!. ħ.�! !�ħ5�0ß*�)!.'!6ħŁ�Nč*'č�)�/�-
/ß*ß*���Āß* �ŀ�'!(ħ)!(!.ħ*��.�/ß* ��5�Ā�.� 1.1.�5�6�.Ɖ�+(�.�'�ş�.��Ā�2 Łŀ�
:89=ŀ�/Ł�9=š��č)(!(!.ħ* !��!(ħ.0ħ(!*�0!)��Ã!.Ã!2!/ħ* !�'+*1�! ħ*)!'0! ħ.Ł�
�!5(�*ŀ�! !�ħ5�0ß*�)!.'!6ħ�0�.0ßĀ)�/ß�č6!.ħ* !*�ħ*/�*ß*�)!.'!6ħ�0�.0ßĀ-
)�/ß*��#ħ.)!'0!ŀ�Ƈ'�(!)ħ*�'¹Ôß �� !Ô ħÔħ�5!.Ɖ�ħ"� !/ħ�č6!.ħ* !*�ħ*/�*ß*�
$�5�0��  !Ô ħÔħ� 5!.!� + �'(�*)�'0� ß.Ł� �1� 0�.0ßĀ)�*ß*� �.'�� ,(�*ß*ß� ħ/!�
0�Ā.� ��5�Ā�*�*� õ*čĀč)�+(1Ā01.)�'0� ß.Ł

�ħ() !�0�Ā.� ��+(1,�'!* ħ/ħ*ħ�+.�5���ħ0�$ħ//!0)!5!*ŀ� ßĀ�.(ß'ŀ�ħ'ħ*-
�ħ(�+()��2!�5+'/1*(1'� 15#1(�.ß*ß�5�Ā�5�*�2!���Ā'��$�5�0(�.�1)10�! !*ŀ�
	č.�ħ(!'ƍħ*�Ƈ0�Ā.��/ß'ß*0ß/ßƉ�+(�.�'�� (�* ß. ßÔß� �.�()�5ß��ħ*�*ŀ��/1)�*�
2!�
�0ħ�!�+()�'�č6!.!�čÃ�'�.�'0!.�5�Ā�)�'0� ß.Ł

�ħ()ħ*�)!.'!6ħ* !�5!.��(�*��ħ*�*ŀ�/ß*ß"�õÔ.!0)!*(ħÔħ* !*�5!*ħ�)!-
61*ŀ��0�)���!'(!5!*��)��õÔ.!0)!*(ħ'(!�ħ(#ħ(ħ�/+.1�ħĀ�.!0(!.ħ*ħ�'�"�/ß* ��
0�Āß5�*��ħ.�õÔ.!0)!*�Ã+�1Ô1 1.Ł���$��/+*.�� �� !Ôħ*ħ(!�!Ôħ�#ħ�ħŀ�)!.-
'!6ħ*� 0�Ā.� �'ħ� õ*!)(ħ� /!)�+((!.ħ* !*� �ħ.ħ� +(�*� õÔ.!0)!*� "ħ#č.č*č*�
�ħ(ħ*Ã(ħ� �ħ.� /!Ãħ)� +(�.�'� "ħ()ħ*�)!.'!6ħ* !� 5!.� �()�/ß� /õ6� '+*1/1 1.Ł�
�ħ*�*ƍß*�0�Ā.� �*�'+,�*��ħ.�0�Ā.�(ß�+( 1Ô1�õ*�!(ħ'(!�#õ./!(�+(�.�'�21.#1-
(�*)�'0� ß.Ł��ħ()ħ*���Āß* ���ħ*�*ƍß*�ħÃħ* !�+( 1Ô1�N�*�''�(!ƍ !*�N�*ƍ��
#ħ !*�+0+�č/č*�N�*ƍ��#ħ.ħĀħ�/ß.�/ß* ��2!.ħ(!*ŀ���6ħ�!/ħ�+()�5�*ŀ� ħ0ħ�ħ�2!�
Ãħ.'ħ*ŀ�N�*�#õ.č*0č/č��ħ.'�Ã�"�.'(ß�6�)�* �� �$��'�)!.�5��5�*/ß)�'0��
2!��ħ*�*ƍß*�5�Ā� ßÔß�5!.ħ�*�/ß(� #õ. čÔč��ħ(#ħ/ħ*ħ� /!5ħ.�ħ5!�2!.)!'0! ħ.Ł�
�ħ0!'ħ)��ħ*�*ƍß*��.'� �Āß5(��0!(!"+*�#õ.čĀ)!/ħ* !�5�Ā� ßÔß�ħ(Ã!5!�5õ*!-
(ħ'�'č"č.(!.ħ�2!�Ƈ ħ'0�0õ.�+(/�)��1.�5���0+)��+)��/ß��0�.ß)�/!2��ß*�Ɖ�
/õ6(!.ħ�2!.ħ(!*�#õ.č*0č5č�,!'ħĀ0ħ.)!'0!ŀ�+'1)1Āŀ�)!.'!6!�0!)�/�!0)ħĀ�
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2!��1�*! !*(!�5�Ā� ßÔß�5!.!�5���*�ß(�Ā)ßĀ��ħ*�*ƍß*� 15#1(�.ß*ß� +.0�5��
'+5)�'0� ß.Ł���**!�ħ(!�!2(ħ(ħ'�č6!.ħ*!�#!Ã!*� ħ5�(+# ��Ƈ!2(!*!�!'�+(/�)�
�1.�(�. �*��ħ.ħ5(!�!2(!*!�!'�$�(ħ)�5+'�$!.$�( !Ɖ�2!��.'� �Āß*��5�Ā� ßÔß�
5!.�ħ(!�ħ(#ħ(ħ�Ƈ/!2)ħ5+.1)��1.�(�.ßŀ� �.�'�"�(ßŀ�$+Ā#õ.č/č6ŀ��!6!(5!�0�*!-
(!.ħ�#ħ�ħ��ħ.�ħ.ħ*!��!*6!5!*��ħ.�/č.č�ħ*/�*Ɖ�/õ6(!.ħ* !� !��1� 15#1�5�*-
/ß0ß()�'0� ß.Ł��(�Ā)�'�ħ/0! ħÔħ�5�6�.(ß'�$! !"ħ* !� !�5!.!(ħ��Ā)��Ã���/ß�
õ5'č !�/č.!'(ħ�21.#1(�*�*�0!)�(�.��.�/ß* � ß.Ł��!.!(!��ħ0ŀ�5�Ā� ßÔß�5!.(!-
.ħ�0�*ß0ß�ß�Ā!5(!.�5�6)� ßÔß*ß�/č.!'(ħ�21.#1(�)�'0�ŀ��1�0ħ,�5�6ß*ß�'čÃč)-
/!)!'0!�2!� �$��)!.'!6 !*���')�'0� ß.Ł�Ƈ��Ā.�(ß��ħ.�5�6�.(�Ɖ�'+*1Ā)�-
/ß* ��Ƈ6ħ$*ħ)ħ�2!�!)!Ôħ)ħ�+� !*(ħ�5!.!(!�/�,(�5���'��ħ.ħ� !Ôħ(ħ)Ɖ� ħ5!.!'�
'!* ħ/ħ*ħ�)!.'!6!�0�Āß)��Ã���/ß* � ß.Ł

�ħ*�*ƍß*��1� 15#1(�.ßŀ�'1((�* ßÔß� ħ( !� !�'!* ħ*ħ�#õ/0!.)!'0! ħ.Ł�
��6�.�+(�.�'�)!.'!6!�1(�Ā)��Ã���/ß* �'ħ��ħ*�*ŀ�5�Ā� ßÔß�)!'¹*��2!�0+,-
(1)���ħ0�+()�5�*��ħ.� ħ(ħŀ�+'1)1Ā�+( 1Ô1*1��!((ħ�! !*��ħ.� ħ(ħŀ�6+.(�5�.�'�
'1((�*)�'0� ß.Ł��ħ(!�ħÃħ�ħ(ħĀ'ħ(!. !� !ŀ�'ħ0��ß*��/,+*/+.��.�5ßĀß5(����Ā21.-
 1Ô1��!(! ħ5!���Ā'�*ß�2!�5!.!(��ħ.�ħĀ� �)ß�ħ(!�+(�*� ħ5�(+Ô1* �� �ŀ��Ā'�
��ß/ß�Ã!'!*�0�Ā.��#!*�ħ*!� õ*č'�/õ6(!.ħ* !� !ŀ�'õ5�ħ)�)(�.ß�ħ(!�5�,0ßÔß�
'+*1Ā)� �� ���1� ħ(��Ãß'Ã��'!* ħ*ħ��!((ħ�! !.Ł��ħ*�*ŀ�'1((�* ßÔß��1� ħ(�ħ(!�
+.�(�.���ħ0�+()� ßÔß*ß�ħÔ*!(!5ħ�ħ��ħ.��ħÃħ) !�21.#1(�)�'0� ß.Ł��5*ß�Ā!'ħ(-
 !�ħ(ħĀ'ħ�'1. 1Ô1�ħ*/�*(�.� ���ħ*�*ƍß*�+.�5���ħ0�+()� ßÔß*ß�0�/ ħ'�!0)!'-
0! ħ.Ł�N�*ƍ��#!(!*��ħ*�*ƍ��5!.!(�!/*�"�'151)�1*1*�Ƈ�!�2�.ŀ�*!�5+'�+.�-
(�. ��$�5�0�2�.�)ßŅƉ�/+.1/1ŀ�(ħ/!��.'� �Āß�
�0ħ�!ƍ*ħ*�Ƈ�!'ħ�+�6�)�*�/õ5(!�
��'�5ß)�+�'� �.�'ħ0�,�+'15+./1*�)� !)ŅƉ�Ā!'(ħ* !���Ā(�5�*�/+.1/1�2!�
Ƈ�!*� !���5��1'�(��+()1Ā1*Ɖ�Ãß'ßĀß�2!�!*��Ãß'��ħÃħ) !�ħ/!��**!��/1)�*�
ħ(!�5�5ß)(�*�*�'ħ0�,�č6!.ħ*!��.�(�.ß* ��#!Ã!*� ħ5�(+# ���ħ*�*ƍß*ŀ�5�Ā� ß-
Ôß�0+,(1)/�(�Ã!2.!5!�+(�*�5���*�ß(ßÔß�2!�"�.'(ß(ßÔß�21.#1(�)�'0� ß.Ń

Anne:�|5(!�/!2ħ* ħ)�'ħŁ�
!.�6�)�*�/!*ħ*��ħ.�Ā!5(!.ħ���Ā�.���Ôß*ß��ħ-
(ħ5+. 1)�6�0!*Ł��1*��ħ*�*�ß)ß�$ħÃ�ħ.�6�)�*�'�5�!0)! ħ)�$ħÃ�ħ.�6�-
)�*Ł���6!*� ħ(!.ħ�#!.ħ�'+*1Ā�*(�.�+( 1�/!*ħ*�$�''ß* �Ł��)���1*(�.��
$ħÃ�ħ.�6�)�*�'1(�'��/)� ß)Ł��!*ħ*�ħÃħ*�*+.)�(� !Ôħ(� ħ5!*(!.�$�00��
 !(ħ�+( 1Ô1*1�ħ)��! !*(!.��ħ(!�+( 1Ł��ħ()ħ5+./1*�/!*�*!(!.�ħ(!�1Ô.�Ā-
0ßÔß)��!*Ņ�

�ħ*�*Ń��*(�Āß()�5�*�� !(ħ� !)!'�� !00ħ.�6�0!*Ł��+Ā�2!./!*!ł��

AnneŃ��((�$��!(�(�.ß*ß�2!./ħ*�ħ*�*)� ß)�$ħÃ�ħ.ħ*!Ł��ħ(ħ5+. 1)�Ãč*'č�
�ħ(ħ5+. 1)�õ6!(�+( 1Ô1*�ħÃħ*�/!*ħ*���6ß�õ5(!� !ÔħĀħ'�$15(�.ß*�Ā!5(!.ħ*�
+( 1Ô1*1Ł�

�ħ()ħ*�)!.'!6ħ* !�5!.��(�*��ħ*�*�'�.�'0!.ħ�0�2ß.ŀ� �2.�*ßĀ�2!�/õ5-
(!)(!.ħ* !�#õ.č(!*��1�"�.'(ß(ßÔ��.�Ô)!*�)!.'!6 !� !�5!.��(�)�)�'0�-
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 ß.Ł��!�0�)�)!*�0�Ā.�(ß ß.�*!� !�)!.'!6 ! ħ.Ł��1�#!.ħ(ħ)�"ħ()ħ*�0�)�-
)ß* ���ħ*�*�'�.�'0!.ħ�č6!.ħ* !*�5�*/ß0ß()�'0� ß.Ł���Ā� ßÔß�+.0�)ßŀ�0�Ā-
.�5ß�2!�5!.!((ħÔħ� 'čÃč)/!5!*��ħ*�*ŀ�)!.'!6�'�.Āß/ß* ��'!* ħ/ħ*ħ�#čÃ(č�
�ħ.��ħÃħ) !�!'/ħ'�$ħ//!0)!'0! ħ.Ł��2(!*)!�č6!.ħ*!�#!Ã!*�'+*1Ā)� ��'ß6�
�.'� �Āß�+()�)�/ß*ß*�#!.!'Ã!/ħ*ħ�Ƈ
õ5(č5č)ŀ� "�'ħ.ħ)ŀ� ħĀ/ħ6ħ)� �$��*!�
+(/1*ŅƉ� Ā!'(ħ* !��Ãß'(�)�/ß�2!� "ħ()ħ*� "ħ*�(��õ(č)č* !�����/ß� ħ(!��.�(�-
.ß* ��#!Ã!*�'+*1Ā)� ��Ƈ�!*ħ� !�'!* ħ)ħ� !�$�00����6ß��Ãß(�. �*� ! !)ħ�
�ħ(!��1��$(�0��Ô��ß*���!*6!00ħÔħ)�+(15+.���6!*Ł���õ5(!�*!��ħ(!5ħ)�151)-
/16ŀ�5�(*ß6ŀ�Ā!'ħ(/ħ6łƉ�/õ6(!.ħ* !��1�!'/ħ'(ħ'�$ħ//ħ�#čÃ(č��ħ.��ħÃħ) !�21.-
#1(�*)�'0� ß.Ł�

�ħ()ħ*�õ*!)(ħ�'�.�'0!.(!.ħ* !*��**!��/1)�*� ��5�Ā� ßÔß�+.0�)��
5���*�ß ß.�2!�'!* ħ/ħ*ħ�+.�5���ħ0�$ħ//!0)!)!'0! ħ.Ł��**!�'�.�'0!.ħ*ħ*�
5���*�ß(ßÔß�õ6!((ħ'(!�)!'¹*/�(�+(�.�'�21.#1(�*)�'0� ß.Ł��**!�"ħ()ħ*�0�-
)�)ß* ��/� !�!�!2�ħÃ!.ħ/ħ* !�#õ.č*0č(!*)!'0! ħ.Ł��!�'�/���5(��*!� !�
'�/���5����Ô(ß�'õ5(!��1��*(�) ��$ħÃ�ħ.�ħ(ħĀ'ħ/ħ�5+'01.Ł�Ƈ�1.�(�. ��$!.'!/�
'õ5(č�6�0!*Ɖ�/õ6(!.ħ� ħ(!��ħ0�+( 1Ô1�0���'�5ß�'��1(�!0/!� !�'!* ħ/ħ*ħ�#!.ħ�
Ã!')ħĀ�2!�5���*�ß(�Ā)ßĀ0ß.Ł��**!*ħ*�0�Ā.� �*�'+,1Ā1ŀ��ħ*�*�2!������'�-
.�'0!.ħ* !*�"�.'(ß�+(�.�'ŀ�)!.'!6!�0!)�/�!0)!'(!� !Ôħ(�0�Ā.� �'ħ�)!.'!6�
0!)/ħ(ħ*ħ*�õ*!)(ħ�"ħ#č.(!.ħ* !*��ħ.ħ�+(�*�õÔ.!0)!*(!�!2(ħ(ħÔħ�ħ(!�#!.Ã!'-
(!Ā)ħĀ0ħ.�2!��1�!2(ħ(ħÔħ�5�,)��#!.!'Ã!/ħ�õÔ.!0)!*ħ*�"�.'(ß(ßÔß ß.Ł��1� 1-
.1)1�Ƈ���*!�5�,/�5 ß)Ņ���Ā'���ħ.ħ*!�2!.)!'�ħ/0ħ5+.(�. ß��!*ħŁ�����*/��
#!*Ã0ħŀ�5�'ßĀß'(ß5 ßŀ�#č6!(�'+*1Ā15+. 1Ł��'1)1Ā� ��č/0!(ħ'Ł���'� �.�#č-
6!(�'+*1Ā15+. 1�'ħŀ�õ5(!���'�'�(ß5+. 1�ħ*/�*Ł�
!.'!/�,�.� �*�,1( �*�/õ6�
! !.'!*�)�(�)č('�$!/��ß�5�,�.'!*�+�0+,.�Ôß*�'+'1/1* �*ŀ�'161(�. �*ŀ�
Ã�5ß.(�.ß*�.!*#ħ* !*�"�(�*���$/! ħ5+. 1Ɖ�/õ6(!.ħ�ħ(!��Ãß'(�.��**!Ł���Ā.�(ß�
#ħ�ħ�+()� ßÔßŀ�"�.'(ß�+( 1Ô1ŀ�Ƈč/0!(ħ'�+'1)1ĀƉ�2!��1�*! !*(!�+*1� ��)!.-
'!6!�0�Āß)�/ß*ß��!'(! ħÔħ�!Āħ*�ħÃħ*!� čĀ0čÔč� 1.1)1*ŀ��+.Ã���0�Ôß*ß*�2!�
0�Ā.�5��/�,(�*)�/ß*ß*�#!.ħ(ħ)ħ*ħŀ�!/'ħ�#č*(!.ħ*�õ6(!)ħ�ħ(!��ħ.(ħ'0!�5�Ā�-
)�'0� ß.Ł��**!*ħ*�#õ6č* !�+'1)�'ŀ�+'1)1Ā�+()�'�0�Ā.� �*�)!.'!6!�
1(�Ā)�*ß*�5+(1 1.Ł��ħ0!'ħ)�'ß6ß*ß*� ��"ħ() !�/č.!'(ħ� !./�Ã�(ßĀ�*��ħ.�Ā!-
'ħ( !�#õ.č*0č(!*)!/ħ��1� 1.1)1�,!'ħĀ0ħ.)!'0! ħ.Ł�

�ħ()ħ*� �ħ.�  ħÔ!.� '� ß*� '�.�'0!.ħŀ� �ħ*�*ƍß*� (ħ/! !*� �.'� �Āß� 
�0ħ-
�!ƍ ħ.Ł� 
�0ħ�!ƍ*ħ*� (ħ/! !*� /+*.�� +'1)�)ßĀ� +()�/ß*ß*� #!0ħ. ħÔħ� ħ'ħ*�ħ(�
+()�� 15#1/1ŀ�6�)�*�6�)�*ŀ�+'1)1Ā��ħ*�*ƍ��'�.Āß�0!,'ħ5!� õ*čĀ)!'-
0! ħ.Ł��ħ()ħ*�0�)�)ß* ��#õ.č()!/!� !� "ħ()ħ*��č0č*č� ħÃ!.ħ/ħ* !��č5č'�
�ħ.� õ*!)!� /�$ħ,� +(�*� 
�0ħ�!� '�.�'0!.ħŀ� �ħ*�*� ħ(!�  ħ5�(+Ô1* �� 0�Ā.� ��
/ß'ßĀ)ßĀ�'� ß*�,.+"ħ(ħ*ħ�*!0��ħ.��ħÃħ) !�Ãħ6!*��ħ.�'�.�'0!.�+(�.�'�#õ.č(-
)!'0! ħ.Ń
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�0ħ�!Ń�j*/�*�*! !*�ħ((��!*�5�'ß*ß* �'ħ�$�5�0ß�/!Ãħ,�+*1�5�Ā�)�'�6+-
.1* ��'ħŅ�

�ħ*�*Ń��õ5(!��ħ.�Ā!5�5+'Ł�	!.Ã!'0!*�ħ/0!5!*ŀ��ħ.�Ā!'ħ( !�#ħ !.�ħ/0! ħÔħ�
$�5�0ß�5�Ā�.�5�*ħŁ�


�0ħ�!Ń�
�(�1'ħ�$�5�00��+�'� �.�#č6!(�Ā!5(!.�2�.�'ħŁ�

�ħ*�*Ń��!�2�.Ņ


�0ħ�!Ń��!�)ħ�2�.Ņ��!��ħ(!5ħ)Ņ��!� !)!'�*!�2�.Ņ��ħ.�/č.č�Ā!5�2�.Ł

�ħ*�*Ń��!/!(�Ņ�


�0ħ�!Ń��!/!(��'�(���(ß'�ßĀß'(ß���  !(!.ŀ�.č6#�.(ß�0!,!(!.ŀ�#č6!(�5!)!'-
(!.ł�

�ħ*�*Ń��!*�$!,/ħ*ħ�#õ. č)��ħ.�*1)�.��5+'�$ħÃ�ħ.ħ* !Ł���Ā'�Ņ�


�0ħ�!Ń� �6�'(�.�� #ħ !*� #!)ħ(!.ŀ� ß(ß'� �'Ā�)(�.ŀ� �Ā'(�.ŀ� /�.$+Ā(1'(�.ŀ�
5�Ô)1.1*��(0ß* �� ß/(�*)�(�.Ł��!/!(�� Āħ) ħ�5�Ô)1.���/0ß./���ħ. !*�
�ħ6ħ�ß/(�0/�Ł��+*.�� ���ħ.�5ß( ß.ß)� čĀč,��ħ6ħ�õ( č./!�*!�#č6!(�+(1.Ł


�0ħ�!ŀ�$�5�((!.ħ� ħ(!� 0�Ā.�*ß*�#!.Ã!'(!.ħ� �.�/ß* ��#ħ ħ,�#!()!'0!-
 ħ.Ł��ħ.�'151)�15(��!2(!* ħ.ħ()!/ħ�/õ6�'+*1/1 1.�2!��1� 1.1)�ħ(!�ħ(#ħ(ħ�
Ƈ�(0ß*(�.ŀ�#č)čĀ(!.ŀ�"�(�*�"ħ(�*�õ5(!��ħ.�5!.(!.!�ħĀ0!Ɖ� ħ5!�0�*ß)(� ßÔß�'1-
51)�15(��!2(ħ(ħÔħ�ħÃħ*�Ƈ�!'ħŀ�+�6�)�*�/õ5(!���'�5ß)�+�'� �.�'ħ0�,�+'15+-
/1*�)� !)Ņ��'.!,�)�'.!,�2�.�)ß ß.�+��(0ß*(�.ß*�ħÃħ* !ŅƉ�/+.1/1�
�0ħ�!�
'�.�'0!.ħ*ħ*�5�Ā� ßÔß�ħ'ħ(!)ħ�2!�#!.ħ(ħ)ħ�#õ/0!.)!'0! ħ.Ł

�1.ħ��ħ(#!��!5(�*ń��ħ*�*ŀ��**!��/1)�*�2!�
�0ħ�!�'�.�'0!.(!.ħ�č6!-
.ħ* !*�2!. ħÔħ�/ß'ßĀß,�'�()�ŀ� �.�()�� 15#1/1*1*��.'��,(�*ß*��ħ/!�0�Ā-
.� ��5�Ā�*�*� !ÔħĀħ)�2!� õ*čĀč)č�5!.(!Ā0ħ.)!'0! ħ.Ł��1�čÃ�'�.�'0!.ħ*�
5�Ā� ßÔß�#!.ħ(ħ)�0�Ā.�*ß*� !ÔħĀ!*�5�,ß/ß* �*�'�5*�'(�*)�'0��2!��1�*+'-
0� ��'�.Āß)ß6��|Ô.!0)!*� j .ħ/�'�.�'0!.ħ� õÔ.!0)!*�����ŀ� õÔ.!0)!*�!Ā�
+(�.�'�Ãß')�'0� ß.Ł���Ā�*�*� !ÔħĀħ)ħ*�0+,(1)/�(�/+*1Ã(�.ß��1�'�.�'0!.�
ħ(!�/+)10(�Ā)�'0� ß.Ł�

��Ā.�*ß*��õ*čĀč)čŃ��ħ5�/�(�Ā)��2!��!.'!6ħ*��/'ħ��!)/ħ((!.ħő
*ħ*�Nõ'čĀč

�ħ()ħ*���Āß* ��/!5ħ.�ħ5!��+.Ã���0�Ôß*��2!�'1)�.�� čĀ)čĀŀ��ħ(!/ħ5(!�ħ(#ħ-
(!*)!5!*�2!�$ħÃ�ħ.�Ā!5ħ�1)1./�)�5�*�õÔ.!0)!*��ħ.������,.+"ħ(ħ�Ãħ6!*�j -
.ħ/�'�.�'0!.ħ*ħ*ŀ�"ħ()ħ*�/+*1* ���/(ß* ��0+,(1)/�(� !ÔħĀħ)ħ*��ħ.�/+*1�1�
+( 1Ô1*1ŀ�0�Ā.� �'ħ�)!.'!6ħ*�!*�õ*!)(ħ�0!)/ħ((!.ħ* !*�+'1)1Āŀ��5 ß*ŀ�
õÔ.!0)!*�"ħ#č.č*č*�,ħ5�/�(�Ā)�ŀ�,�.��2!�)č('�'�.Āß/ß* ��Ãõ'čĀč�0!)/ħ(�
!00ħÔħ�#õ.č()!'0! ħ.Ł�
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õ5 !��ħ(ħ)/!(��ħ.��ħ(#ħ5!ŀ�'1.��Ô��2�./��/1� ��2�. ß.��ħ(#ħ/ħ*!� �-
5�(ß�+(�.�'�'151 ��/1��.�5�*�õÔ.!0)!*ħ*�'151 �*�/1�Ãß')�)�/ß�č6!.ħ-
*!�/õ5(! ħÔħ�Ƈ�1�/!"!.�'õ5(č(!.�$�'(ß�Ãß'0ß�#�(ħ��ŀ�Ãß')� ß�/1�"�(�*Ł�ł0��ħħ�
$�'(ß�Ãß'/�'ŀ�$ħÃ�+()�6/���1�'+*1 ��$�'(ß�Ãß'��ħ(/!'���5�Ôß�ħ5ħ�+(���'0ß� ��
*!�5�,�(ß)�+()� ßŀ�#!*!�+*(�.�$�'(ß�Ãß'0ß�5�*ħƉ�/õ6(!.ħ* !'ħ�Ƈ$ħÃ�+()�6-
/���1�'+*1 ��$�'(ß�Ãß'��ħ(/!'Ɖ�Ā!'(ħ* !'ħ��ħ(#ħ5!�5�,ß(�*�21.#1�5�Ā�*�*�
 !ÔħĀħ)ħ�#õ/0!.)!/ħ��Ãß/ß* �*�+( 1'Ã��õ*!)(ħ ħ.Ł��1�/õ6(!.ħ�'1)�+��Ôß�
/�$ħ�ħ�5!.!(� �ħ.� ħĀ� �)ß*ß*� /õ6(!.ħ� ħ(!� �ħ.(ħ'0!� +'1 1Ô1)16 ��5�Ā�*�*�
 !ÔħĀħ)�2!�õÔ.!0)!*�'�.�'0!.ħ* !�ħ"� !/ħ*ħ��1(�*�Ãõ6č()!� �$��*!0�#õ-
.č(!�ħ()!'0! ħ.Ń

��'� !(ħ'�*(ß��!*�+'1)� ß)Ł��ħ/!��ħ. !*� 0!.'ħ)Ł��)���õ5(!�+( 1Ô1�
ħÃħ*� !�$ħÃ�ħ.�6�)�*�,ħĀ)�*�+()� ß)��! !*Ņ�Nč*'č��!*�$ħ/(!.!�Ã+'�
 !Ô!.�2!.ħ.ħ)Ł��+(1)1�$!,�$ħ/(!.(!�/!6#ħ(!.(!�Ãħ6)ħĀħ) ħ.Ł�
ħÃ�ħ.�6�-
)�* �� 5�*ß( ßÔß)ß� $�0ß.(�)ß5+.1)� �1#č*!� '� �.Ł� �)�� č*ħ2!./ħ0!�
+'15�*�+� õ*!)��.'� �Ā(�.ß)ß*�$!,/ħ�#ħ0��ħ.���'Ł��.� ���1.� ��/č-
.č*č5+.(�.�Āħ) ħŁ�
ħ)ħ��!*ħ)�5�*ß) ��Ã�(ßĀß5+.Ł�
ħ)ħ�čÃ�'1.1Ā�)�-
�Ā(���ħ.�5!.(!. !Ł�
ħ)ħ*ħ*��ħ(!/ħ�,�.Ã�(�* ßŁ�
�00��'!* ħ*ħ�õ( č.!*��ħ(!�
+( 1�5�Ł��Ôħ0ħ)�#č6!(�0��ħħ� !��1.�/ß��č.'ħ5!��1�č('! !��5�'0��'�()�'�
ħ/0ħ5+./�*� !ÔħĀħ)!��5�'�15 1.���'/ß*Ł��'1( ���ħ.�Ā!5(!.�õÔ.!*ħ./ħ*�
0�)�)��)��/+'�'�õ5(!� !Ôħ(�'ß,ß.�'ß,ß.Ł��1#č*�õÔ.!* ħÔħ*�5�.ß*�ħĀ!�
5�.�)ß5+.Ł��*1*�ħÃħ*�/�$�5��Ãß'ß*��� 10�5!)ħĀ��č(�č(�#ħ�ħ�'�(�'�(ß5+.�
�1*(�.�151)�/�Ô(�5�)ß5+.(�.Ł�
�('0�*�16�'(�.�+*(�.ß��Ā�Ôß�#õ.č5+.-
(�.Ł��ħ5�/����ß)�/ß6Ł�
ħ)/!*ħ*�#õ6č*č*�5�Āß*����')�6Ł��ħ) ħ�5ß((�.�
#!Ã0ħ�*!�+( 1Ł��*(�.�/�2.1( 1ŀ�5+'�+( 1�#ħ00ħ��)���!*��1.� �5ß)�$¹(¹Ł�

ħÃ�ħ.� Ā!5ħ� $�6ß.� �1()� ß)��!*Ł��!�5�,0ß5/�)� 0ß.*�'(�.ß)(�ŀ� '�*(�ŀ�
0!.(!ŀ�#õ65�Āß5(��5�,0ß)Ł�

��$�� õ*�!�)!.'!6ħ� 0!)/ħ(� ! !*ŀ� 0�Ā.�(ß �*� "�.'(ß� +(�*ŀ� "�.'(ß� '+-
*1Ā�*ŀ� "�.'(ß�  čĀč*!*ŀ� "�.'(ß� 5�Ā�5�*�2!� �1� "�.'(ß(ßÔß5(�� /�5#ß�  151(�*ŀ�
)!.'!6!�1(�Ā)��2!�0�Ā.� ��+()�5�*(�.��/�$ħ,�+()��ħ)'¹*ß�+(�*�+'1)1Āŀ�
�5 ß*ŀ�õÔ.!0)!*�,.+"ħ(ħ*ħ*�Ãõ'čĀč�"ħ()ħ*�0+,(1)/�(��.'��,(�*ß*ß�+(1Ā01.-
)�'0� ß.Ł���ħÔ!.�'�.�'0!.(!.ħ*�+(�5(�.�'�.Āß/ß* �'ħ�0�2ß.�2!� �2.�*ßĀ(�.ß*-
 ��ħ/!��1�Ãõ'čĀ�'ħ)ħ�6�)�*�!/'ħ5!�õ6(!)(!�'ħ)ħ�6�)�*�ħ/!�5!*ħ�0+,(1)/�(�
'+Ā1((�.��151)�/�Ô(�5�*� �2.�*ßĀ(�.(��+.0�5��Ãß')�'0� ß.Ł

��ħ*�*ƍß*ŀ�+'1(1��ħ0ħ.ħ,�ħ(Ã!/ħ*!� õ* čÔč* !�ħ('�'�.Āß(�Ā0ßÔß�'ħĀħ�+(�*�
'151)�1�ħ(!��.�(�.ß* ��#!Ã!*� ħ5�(+# �'ħ�,�.��21.#1/1�"ħ()ħ*�#!*!(��'ß-
Āß*ß*� 5�*ß� /ß.�� �ħ*�*ƍß*�  �2.�*ßĀ(�.ß*ß� �Ãß'(�)�� '+*1/1* ��  �� õ*!)(ħ�
ħ,1Ã(�.ß�2!.)!'0! ħ.Ń��
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KuyumcuŃ��!�2�.�*!�5+'�+.�(�. ��$�5�0�2�.�)ßŅ��*1�/õ5(!�/!*Ł��

�ħ*�*Ń�
�5�0�5+'���ħŁ���.�/ß6�� �)��$�5�0�*!. !�5�Ņ�

KuyumcuŃ����ħŁ���.��+()� ß�)ß�$�5�0�+()�6Ł�
ħÃ�ħ.�5!. !�$�5�0�+(-
)�6�6�0!*Ł� ���.�/ß6�$�5�0�+()�6� čĀč*�!/ħ��ħ*�*ƍß*�#!(!�!Ô!� õ*č'�
1)10/16(1Ô1*1*� ��/!�!�ħ ħ.Ł����õÔ.!0)!*�+(1,�/!*ħ*�#ħ�ħ� +Ô1�#õ-
.!2ħ5(!�#!*Ã(ħÔħ�5�'���Ôß6�5�� �� ħĀ0!��1.�(�. ���(�'�/ß6��ħ.� ħĀ!�#ħ.ħ,�
#!*!�#!*Ã(ħÔħ�5�'���Ôß6Ł�  ħ5!.!'�+'1)1Ā�+()�*ß*�#!Ã!./ħ6(ħÔħ*ħ��!-
(ħ.0)!'0! ħ.Ł�

��Ā.� ��5�Ā�*�*� õ*čĀč)�0�Ā.��'�.�'0!.(!.ħ*!�ħ'ħ�"�.'(ß�'1Ā�Ôß*�
��'ßĀß�ħ(!� �$��*!0�2!.ħ()!'0! ħ.Ł������ħ(!�ħ(#ħ(ħ��**!�+Ô1(��.�/ß* ��#!Ã!*�
'+*1Ā)�� õ*čĀč)č�+.0�5��'+5)�/ß��Ãß/ß* �*�+( 1'Ã��Ã�.,ß�ß ß.Ł��**!-
*ħ*� Ƈ�/'ħ !*�*!� '� �.� õ*!)(ħ� Ā�$/ħ5!0(!.(!� #õ.čĀč5+.)1Āŀ� ! ħ5+.)1ĀŁ�
�ħ) ħ���'ß*���Ã+'�!/'ħ(!. !�'�()ßĀ��ħ.�$�5�(�#ħ�ħ�#!(ħ5+.Ɖ�/õ6(!.ħ*ħ*� !-
2�)ß* ���ħ*�*ƍß*�/+.1/1�č6!.ħ*!��1�õ*!)(ħ�Ā�$/ħ5!0(!.ħ�Ƈ�!��ħ(!5ħ)�ħĀ0!ŀ�
+'1(�)č č.(!.ħŀ�)ħ((ħ�!Ôħ0ħ) !*�)!)1.(�.�Ā1*(�.��1*(�.łƉ�+(�.�'�/ß.�(�.Ł�
�ħ*�*ƍß*� � Ƈ�1*(�.�)ß�õ*!)(ħ� ! ħÔħ*�Ā�$/ħ5!0(!.ŅƉ�/+.1/1�2!� 0!,'ħ/ħ� ħ/!�
0�Ā.�*ß*� õ*!)� 2!.ħ(!*� '�.�'0!.(!.ħ* !'ħ�  õ*čĀč)č� �Ãß/ß* �*� õ*!)(ħ-
 ħ.Ł��**!*ħ*�õ*!)(ħ�'ħĀħ��(#ß/ß� ħ(!��ħ*�*ƍß*�õ*!)(ħ�'ħĀħ��(#ß/ß��.�/ß* �'ħ�
"�.'�0�Ā.� ��5�Ā�*�*� õ*čĀč) !*�2!�)!.'!6ħ�0!)/ħ(�! !*�!/'ħ�"ħ#č.(!.ħ*�
Ãõ'čĀč* !*�'�5*�'(�*)�'0� ß.Ł��**!�!/'ħ�#č*(!.ħŀ�!2(ħ(ħ'�ħ(!�5�'(�Ā0ßÔß�
)!.'!6ħ*�+*��/1* 1Ô1�ħ)'¹*(�.ß�õ6(!)!'0!�2!��*)�'0� ß.Ł�Ƈ
õ5č*��č-
0č*�Ã+�1'(�.ß� +(1Ā1. 1�!2!�/!*ħ*�+51*��'(�.ß*(��+5*�)�'�ħÃħ*Ł��+((1'�
ħÃħ* !�.�$�0��č5č č*č6Ł�
!.�ħ/0! ħÔħ*��(ß* ßƉ�/õ6(!.ħ* !�!/'ħ�/0�0č�2!��1�
/0�0č*č*�#!0ħ. ħÔħ�)�  ħ�ħ)'¹*(�.��õ6(!)�#õ.č()!'0! ħ.Ł

��Ā.� �� õ*čĀč)č*�21.#1(�*)�/ß��Ãß/ß* �*�õ*!)(ħ��ħ.�*+'0�� ��
�ħ.ħ� #!*Ã� '1Ā�'�  ħÔ!.ħ� ħ/!�  �$�� õ*�!'ħ� '1Ā�Ô�� �ħ0� ħ'ħ� '� ß*� '�.�'0!.ħ*�
!2(!*)!� 0!.�ħ$(!.ħ ħ.Ł��**!��/1)�*ƍß*� !2(!*)!� 0!.�ħ$ħŀ� '�Ã)��#ħ�ħ� �ħ.�
��Ā'�( ß.ß5(���ħ.(ħ'0!ŀ�õÔ.!0)!*�+(1.'!*�#!*Ã�'1Ā�Ôß� 0!)/ħ(� ! !*�
�0ħ-
�!ƍ*ħ*�0!.�ħ$ħ�'151)�1�+()1Ā01.Ł���Ā.� �ń�+'1)1Āŀ��5 ß*ŀ�"�.'(ß�2!�)!.-
'!6�+()�5ß�/ħ)#!(!5!*�õÔ.!0)!*�"ħ#č.č�#!.ħ(!.'!*ŀ�6!*#ħ*(ħÔħ�/ħ)#!(!-
5!*�'151)�1ŀ�ħĀ� �)ß�#ħ�ħ�"ħ#č.(!.ħ*�5č'/!(ħĀħ�/õ6�'+*1/1 1.Ł��ħ() !��1�
 !ÔħĀħ)ħ*�/�*�ß(�.ß�2!�#!.#ħ*(ħÔħ� �$��Ã+'��**!�č6!.ħ* !*�2!.ħ()!'0! ħ.Ł�
�**!*ħ*�5�Ā� ßÔß�5+Ô1*�#!.#ħ*(ħÔħ*�*! !*ħ�ħ/!�õÔ.!0)!*�!Āħ*� !ÔħĀ)!-
/ħ* !*� !Ôħ(ŀ�õÔ.!0)!*�!Āħ*�!/'ħ�/0�0č/č*č�2!�)�  ħ�ħ)'¹*(�.ß*ß�'�5�!0-
)!/ħ* !*�'�5*�'(�*)�'0� ß.Ł��ħ0!'ħ)��**!ŀ�!2(ħ(ħ'�#!.!'Ã!/ħ*ħ��*(�0ß.-
'!*�!Āħ*ħ*��/(ß* �� !ÔħĀ)! ħÔħ*ħ� Ƈ
!.'!/�,�.� �*�,1( �*�/õ6�! !.'!*�
)�(�)č('�$!/��ß�5�,�.'!*�+�0+,.�Ôß*�'+'1/1* �*�'161(�. �*ŀ�Ã�5ß.(�.ß*�
.!*#ħ* !*�"�(�*���$/! ħ5+. 1Ł�
¹(¹� ��õ5(!�5�Ł��ħ) ħ�'ß6ß5+.16�/ħ*ħ.�+(1-
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5+.16��õ5(!�'+*1Ā)�(�.ß*���!('ħ��.0ß'��)�Ł���6�)�*�+�'� �.�#č6!(�#!-
(ħ5+. 1�'ħŊƉ�/õ6(!.ħ�ħ(!��!(ħ.0)!'0! ħ.Ł��**!�'�.�'0!.ħ�0�Ā.� ��!Ôħ0ħ) !*�
)�  ħ� 2�.(ßÔ��  +Ô.1� #!.Ã!'(!Ā!*�  !Ô!.(!.�  õ*čĀč)č* !*� !0'ħ(!*)ħĀ�
+(1,�!Āħ*ħ*�Ƈ,�.��#!0ħ.!�!'Ɖ�)!Ā#�(!(!.ħ�+()�)�/ß* �*� +(�5ß� 15 1Ô1�
č6č*0č�2!�'ß6#ß*(ßÔß��Ãß'Ã��ħ"� !�! !.�$�(!�#!()ħĀ0ħ.Ł��**!*ħ*� �2.�*ßĀ�2!�
+(�5(�.�'�.Āß/ß* �'ħ�0�2ß.(�.ß*ß��!(ħ.(!5!*�/0�0č�2!�)�  ħ�ħ)'¹*(�. ß.Ł��ħ-
0!'ħ)��1�*+'0� �ŀ��ħ*�*ƍß*�5�6 ßÔß�'ħ0�,�'�.Āß/ß* ��5�Ā� ßÔß�)10(1(1Ô��
.�Ô)!*�'ħ0��ß�+'1)�)ßĀ�+()�/ß�2!�!Āħ*�!)!'(ħ(ħÔħ�/+*.�/ß�!2 !'ħ�!Ā5�(�-
.ß*�5!*ħ(!*)!/ħ*ħ�)10(1(1'(���*(�0)�/ß� ħ''�0�Ã!'ħ�ħ ħ.Ł

��Ā.� ��5�Ā�*�*��1� õ*čĀč)�2!� õ*čĀč)č*�#!0ħ. ħÔħ�#!.#ħ*(ħÔħ*�
+.0�/ß* ��č*ħ2!./ħ0!�+'1)1Āŀ�õÔ.!0)!*�� �5ß��ħ*�*�'�.�'0!.ħ�#!(#ħ0(!.ħ�
ħÃħ* !� ��.ß* ß.�*� �ħ.� '�.�'0!.� +(�.�'� #õ.č()!'0! ħ.Ł� |Ô.!0)!*� /0�0č-
/č*č*� õ*čĀč)č*č�#õ.!*�2!��1* �*� +(�5ß�1)10/16�+(�*ŀ�5�6�.�+()��
Ã���/ß*ß�'1.01(1Ā1�+(�.�'�#õ.!*�'�.�'0!.��1�1Ô1. ���ħ.Ã+'�Ā!5ħ�"! ��!0-
)!5!�$�6ß. ß.Ł�
ħ0��ß*ß���/0ß.)�'�ħÃħ*��!(! ħ5!���Ā'�*ß*��Ãõ,Ãč(č'��ħ(!�
5�,��ħ(!�!Ôħ*ħ� /õ5(!)!/ħŀ� �ħ(!/ħ* !'ħ� 5�Ā(ß(�.��� '10/�(� #õ.č()čĀ� �)��
1*101()1Ā�!/'ħ��ħ.�'ħ0��ß�2!�����/ß*ß*���Ô(�* ßÔß��ħ.�'õ,!Ôħ��1�1Ô1. ��
/�0ßĀßŀ� �ħ*�*ƍß*�5�6�.(ß'�$! !"ħ*!�*�/ß(���Ô(�* ßÔß*ß�#õ/0!.)!'0! ħ.Ł��ħ-
*�*��ħ.�5�* �*�$! !"!�1(�Ā)�5��Ã�(ßĀß.'!*��ħ.�5�* �*�5�,0ß'(�.ß*ß*�#!-
.ħ(ħ)ħ*ħ�5�Āß5+.�+(�.�'�.!/)! ħ()!'0! ħ.Ł�	õ. čÔč�'¹�1/(�.ß*�5�*ß�/ß.��
5�6�.��č(!5)�*ƍ��/+. 1Ô1�/+.1� ħ6(!5ħ�ħ5!��1�*+'0� ��'!* ħ/ħ*ħ� /č.!'(ħ�
/+.#1(�5�*��ħ.�'�.�'0!.ħ�/1*)�'0� ß.Ń

�ħ*�*Ń��!/!(��/ħ6ħ*��.0ß'�#õ6 !*�Ãß'�. ßÔß*ß6��ħ.�!Ā5�*ß6�2�.Ł�j*/�*-
(�.ß*�Ã+Ô1�+*��'10/�(�#õ6č5(!���'ß5+.��)��*!0ħ�! !�+��ħ.�!Ā5�Ł��ħ) ħ�
/ħ6ħ*� �.0ß'� #õ6 !*� Ãß'�. ßÔß*ß6� �1� !Ā5�� �ħ.ħ*ħ*� õ5(!� ħĀħ*!�5�.�5���'�
'ħ��!('ħ�ħ*/�*(ßÔß*��ħ.�� ß)�ß'�ħ(!.(!)!/ħ*!��ħ(!�'�0'ß�/�Ô(�5��ħ(!�!'Ł�
�ħ) ħ��)��ß*��1(�Ā��ħ()!'�ħÃħ*�/�$ħ�ħ*ħ*�"�.'ß* ��+()� ßÔß�+�!Ā5�5��
!(�'+5)�'��(Ã�'(ß'�)ß ß.ŀ� !Ôħ(�)ħ ħ.�/ħ6�!Ņ�

�ħÔ!.�0�.�"0�*�5�6�.�+()��Ã���/ß� ���ħ*�*ƍ��0�Ā.�5���ħ0��ħ.�#!.ħ(ħ)ħ�
5č'(!)!'0! ħ.Ł��ħ*�*�'�.�'0!.ħ�,ħ5�/�*ß*�2!�)!.'!6ħ*�0�Ā.�(ß�5�6�. �*�
�!'(!*0ħ/ħ�+(�*�5!.!(ħ�5�6)�ŀ�0�*ß0)��2!�+0�*0ħ'(!Ā0ħ.)!5!� ħ.!*!*��)��
/+*1���1(�Ā�)�5�*��1��*(�) �� ��,ħ5�/�(�Ā)��'�.Āß/ß* ��'�5�! !*��ħ.�
'�.�'0!. ħ.Ł���Ā.� �� õ*čĀč)č��.'��,(�*ß*���(�*�2!��1� õ*čĀč)č*�5�-
.�00ßÔß�#!.ħ(ħ)ħ�'�.�'0!.(!.�č6!.ħ* !*� ħĀ(!5!*� "ħ()ŀ�õ5'č*č*�õ*!)(ħ��ħ.�
'ß/)ß*ß� +(1Ā01.�*�2!�)!0�"+.(�Ā0ß.ß(�*� '151� ħ(!� /+*� �1()�'0� ß.Ł��'1-
)1Ā�õÔ.!0)!*�j .ħ/ƍħ*�Ƈ
1.��Ô��2�./��/1�2�. ß.Ɖ��ħ(#ħ/ħ*!� �5�(ß�+(�.�'�
'!* ħ*ħ�� � ßÔßŀ�'õ5(č(!.�0�.�"ß* �*/��+* �*�/1�Ãß'�.)�5��1Ô.�Ā)�*ß*�
�+Ā��ħ.�Ã����+(�.�'�#õ.č( čÔč�'151ŀ�"ħ()ħ*�/+*1* ���ħ*�*ƍß*�/!Ã!�!Ôħ�ħ'ħ�
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5+(1*� ��Ãß'0ßÔß�5!. ħ.Ł��ħ.ħ*�ħ�5+(ŀ��ħ*�*ƍß*�'151 �'ħ�ħ*0ħ$�.ßń�ħ'ħ*�ħ�5+(�
ħ/!ŀ� ����/ß*ß*���Ā(� ßÔß� ħĀ!�  !2�)�!0)!/ħ ħ.Ł� �ħ*�*� ħ'ħ*�ħ�5+(1� /!Ã!.!'�
����/ß*ß*�2!. ħÔħ�)č�� !(!5ħ� !2�)�!00ħ.ħ,ŀ��ħ(#ħ*ħ*�ħ/,�0ß� ħÃħ*�'151 ��
/151��.�)�5�� !2�)�! !.Ł��ħ.��*(�) ��5�Ā�*�*�,ħ5�/�(�Ā)�5��'�.Āß�2!-
.ħ(!*�)č�� !(! ħ.��1��ħ(#ħ5ħ�ħ/,�0(�)��Ã���/ßŁ���1� 1.1)��$(�0��Ô��ß�+(-
)�5ß�'��1((!*)!�+(�.�'� ��+'1*��ħ(ħ.Ł��õ5(!��ħ.�+'1)���Ãß/ß* �*�|Ô.!0-
)!*�j .ħ/ƍħ*��$(�0��Ô��ß�ħ(!�ħ(#ħ(ħ�/õ6(!.ħ�õ*!)(ħ ħ.Ń�Ƈ
!.'!/ħ*��ħ.�0��ħ�0ß�
2�.�0��ħħ�+* �*�'�ÃßĀ�5+'Ł�jĀ�+*1�'��1((!*ħ,�/!2!�ħ()!'0!��$(�0ß*�)!52!/ħ�
 !�Ā!'ħ(/ħ6�)!/!(�� ! ħÔħ*�#ħ�ħ�Ã+'Ł��)����6!*�+*1*(��'�$2�(0ß�! ħ2!.ħ5+-
.1)��1.� ��+�'� �.�#č6!(�#!(ħ5+.�'ħŁƉ��ħÔ!.�0�.�"0�*�'151�)!0�"+.1�0�Ā.��
! !�ħ5�0ß� 0�.0ßĀ)�(�.ß* �'ħ� Ƈ'�(!)ħ*�'�Ôß �� !Ô ħÔħ�5!.Ɖ��č)(!/ħ*!� !�
�ħ.�#õ* !.)! ħ.Ł���1��*(�) ��"ħ() !� !�ħ*/�*ß*�)!.'!6ħ*ħ*�Ƈ'�6)�*ß*�
0+,.�Ô�� !Ô ħÔħ�5!.Ɖ�5�� ��Ƈħ*/�*ß*�$�5�0�� !Ô ħÔħ�5!.Ɖ�+(�.�'�#õ.č( č-
Ôč*č�5+.1)(�)�'�  ��)č)'č* č.Ł� �ħ()ħ*� #!*!(ħ* !� 0+,.�Ô�ŀ�  +Ô�5�ŀ�
$�52�*(�.�� 5�,ß(�*� 21.#15(�� �ħ.(ħ'0!�  čĀč*č( čÔč* !� �1� 5+.1)(�)��
�*(�)(ß�$�(!�#!()!'0! ħ.Ł

�+*1Ã

�+ !.*(!Ā)!�/č.!�ħ)ħ6ħ*��ħ.�č.č*č�+(�*�0�Ā.��'�2.�)ß��*��'�'�.Āß/ß*��
)!.'!6�'�2.�)ß�'+*1(�.�'� 0�*ß)(�*��ħ(!*��ħ.�'�2.�) ß.Ł���Ā.�ŀ�'ß.�5��
 ��'õ5 !*�"�.'(ß��ħ.��*(�)��/�$ħ,��ħ.�)!'¹*�2!��1�)!'¹*���ħ0� �2.�*ßĀ�
�ħÃħ)(!.ħ�+(�.�'�+.0�5��Ãß')�'0� ß.Ł��+/5�(��ħ(ħ)(!. !'ħ�0č)�'�2.�)(�.�
#ħ�ħ�0�Ā.��'�2.�)ß*ß*�ħÃ!.ħÔħ� !�6�)�*(�� !ÔħĀ)!'0!�"�.'(ß��*(�)(�.�'�-
6�*��ħ()!'0! ħ.Ł� �*��'� #!*!(� �ħ.� 0�*ß)(�)�� 5�,ß( ßÔß* �� 0�Ā.�*ß*� čÃ�
õ6!((ħÔħ�õ*!�Ãß')�'0� ß.Ń��ßĀ�.(ß'(ß�+()�'ŀ�ħ'ħ*�ħ(�+()�'�2!�5+'/1*�+()�'Ł�
��Ā.��!*�#!*!(��ħÃħ)ħ5(!�)!.'!6!�#õ.!� ßĀ�.(ß'(ßŀ�ħ'ħ*�ħ(�2!�)!.'!6ħ*�ħ)-
'¹*(�.ß* �*�5+'/1*�+(1*�*�5!. ħ.Ł���Ā.�(ß� �2.�*ßĀß� ���1�õ6!((ħ'(!.� +Ô-
.1(01/1* ��Ā!'ħ((!*)!'0! ħ.Ł�

�č.'�/ħ*!)�/ß* ��0�Ā.��"�.'(ß��ħÃħ)(!. !�/č.!'(ħ�5!.��()ßĀ0ß.Ł���.'-
(ß���'ßĀ��Ãß(�.ß� ħ(!�+(/�� ���č.'�/ħ*!)�/ß* ��0�Ā.�*ß*ŀ�0�Ā.�5���ħ0�/ħ)#!�
2!�  !Ô!.(!.ħ*� 2!� 0�Ā.�ő� )!.'!6� ħ(ħĀ'ħ/ħ*ħ*� /č.!'(ħ� 5!.� �( ßÔß*ß� #õ.)!'�
)č)'č* č.Ł��#'�/��Ó��Þ�"ħ()ħ�0�Ā.��ħ(!�)!.'!6��.�/ß* �'ħ�#!.ħ(ħ)(ħ�ħ(ħĀ'ħ�
0č.č*č�!(!��(�*���'ßĀ��Ãß/ß*��õ*!)(ħ��ħ.�õ.*!'0ħ.Ł��ħÔ!.�0�.�"0�*�"ħ()ħ*�
0�Ā.� �'ħ� õ*čĀč)!�+ �'(�*)�/ß�2!�)!.'!6ħ*�!/'ħ�0!)/ħ((!.ħ*ħ*��1� õ-
*čĀč)(!� �ħ.(ħ'0!� 5�Ā� ß'(�.ß� /č.!�ħ� .!/)!0)!/ħŀ� 0�Ā.�*ß*� #č*č)č6 !�
#!( ħÔħ�*+'0�*ß*�0�.0ßĀß()�/ß���'ß)ß* �*�õ*!)(ħ ħ.Ł

�!5(�*ƍß*��#'�/��Ó��Þ�"ħ()ħ�#!*!(�+(�.�'�0+,(1)/�(� !ÔħĀ)!�ħ(!��ħ.-
(ħ'0!�0�Ā.� ��5�Ā�*�*� õ*čĀč)!�2!��1� õ*čĀč)č*�/+*1�1* ��0�Ā.� ��
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)!.'!6ħ� 0!)/ħ(� ! !*� "ħ#č.(!.ħ*� Ãõ'čĀč*!�+ �'(�*)�'0��2!��1� õ*čĀč-
)č*�0�Ā.� ��5�.�00ßÔß�#!.ħ(ħ)ħ�ħĀ(!)!'0! ħ.Ł��+ !.*(!Ā)!�/č.!�ħ� ħÃ!.ħ-
/ħ* !�)!.'!6ħ*�0�Ā.� ��+(1Ā01. 1Ô1�� ��ß'(�.�0�Ā.� �� ßĀ�.(ß'(ßŀ� ħ'ħ*�ħ(�
2!�5+'/1*(1'� 15#1(�.ß*ß�,!'ħĀ0ħ.)ħĀ0ħ.Ł��!$ħ.�'1(č,(!.ħŀ��/'!.Ü�#�6ħ*+-
(�.ŀ�õÔ.!0)!*!2(!.ħŀ�)!5 �*(�.�2!�$!5'!((!.�#ħ�ħ�)!'¹*/�(�� ��ß'(�.ß*� ß-
Āß* ��õ6!((ħ'(!�+'1)1Ā��č.+'.�0(�.�0�Ā.� ��)!.'!6ħ�/ħ)#!(!5!*�"ħ#č.(!.�
+()1Ā01.Ł��!5(�*ŀ� "ħ()ħ*ħ*�)!.'!6ħ*!��1� "ħ#č.(!.ħ*�!*�õ*!)(ħ� 0!)/ħ((!-
.ħ* !*��ħ.ħ�+(�*�õÔ.!0)!*ħ��()�'0��2!�0�Ā.� �� !ÔħĀħ)ħ�2!�!/'ħ�"ħ#č.(!-
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