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2. Material and methods
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Fig. 1. !HEC B;<JJEH?=>JF7D;B� I>EMI 7 I9>;C7J?9H;FH;I;D J7J?ED�DEJ:H7MD?DI97B;� E<J>; FHE9; :KH;I H;FEHJ;:?D"KO ;J 7B	�
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Table 2
!EH ;79> 97J; =EHOJ>; 7L;H7=; DKC8;H E<JH?7BI9EDI?: ;H;: <EHJ>; 7D7BOI;I ?I H;FEHJ;:
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� ��	�� �
	��

12
months

��	�� ��	�� 
�	�� 
�	�� ��	��

JHEB<EHJ>; FEJ;DJ?7B;<<;9JE<IBEMM7L;I � �EDJ; ;J 7B	�
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Fig. 4. +� H;IFEDI; JE<79;I 7D: E8@;9JIEL;H?D<;H?EHE99?F?J7B9>7DD;BI 79HEII7=;I	 +7D;B� I>EMI I97BFJEFE=H7F>?97BC7FI 7JJ>; +� F;7A I;F 7H7J;BO<EH<79;I 7D: E8@;9JI�JEF��  -+
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9;DJ;H;: 7JJ>; F;7A E<+� �<HEC�' �� JE��� CI� I;F 7H7J;BO<EHJ>; J;IJ?D=7=;I 7JJ>; '?D=K7B"OHKI�7D: ��- L7BK;I ?DH;IFEDI; JE<79;I 7JJ>; J>H;; 7D7BOP;:-*$I	 />; GK7:H7J?9F7JJ;HD

E<79J?L7J?ED?I L?I?8B;?D8EJ>'?D=K7B"OHKI7D: +EIJ;H?EH�?D=KB7J;�8KJDEJ?DJ>; �D J;H?EH/;C FEH7BFEB;	
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Fig. 5. )
�� H;IFEDI; JE<79;I 7D: E8@;9JIEL;H?D<;H?EH�B7J;H7BE99?F?J7B�J;C FEH7B9>7DD;B79HEIIJ>; J;IJ;: 7=;I	 +7D;B� I>EMI I97BFJEFE=H7F>?97BC7FI 7JJ>; )
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FB; ;<<;9JI M;H; <KHJ>;H;N7C?D;: J>HEK=>J>; 97B9KB7J?EDE<J>; ;<<;9J
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7 FH;B?C?D7HO7D7BOI?I ED9KHH;DJ:;D I?JO7CFB?JK:;I 7HEKD:J>; F;7A
E<J>; )
��� ?DEH:;H JEI; B;9JJ>; -*$I JE?D9BK:; ?DJ>; 7D7BOI;I ;N�
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Fig. 9. )9 H;IFEDI; J>; #- �:; UD;: F; H?E:I E<7JJ;DJ?EDJE<79;I� 7JJ;DJ?EDJEE8@;9JI7D: ?D7JJ;DJ?ED79HEII7=;I	 +7D;B� :?I FB7OII97BFJEFE=H7F>?97BC7FI 7JJ>; )9 C; :?7D B7J;D9OE<
;79> 7=; =HEKFI;F 7H7J;BO<EHF; H?E:I E<7JJ;DJ?ED7D: ?D7JJ;DJ?ED�JEF�� 7D: 87H=H7F>IE<7L;H7=; 7CFB?JK:; E<J>; )9 J?C; M?D:EM <EHJ>; J>H;; #- �:; UD;: 97J; =EH?;I�8EJJEC�	 +7D;B
� :; F?9JI7 �� H;D:;H ?D=E< -+ 7D: ��- L7BK;I �I7=?JJ7B9KJ�E<J>; )9 <EHJ>; #- �:; UD;: F; H?E:E<7JJ;DJ?EDJE<79;I� 7D: ��- 7CFB?JK:; :KH?D=J>; J?C; M?D:EM E<J>; )9 9ECFED;DJ
I;F 7H7J;BO<EHJ>; J;IJ?D=7=;I ?DJ>; *H8?JE<HEDJ7B"OHKI7D: �D J;H?EH/;C FEH7BFEB;	
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D?<?97DJBO:?<<;H;DJ J>7D9KHH;DJ:;D I?JO7CFB?JK:;I 7JJ>; '" 7D: EH8!"
�1�I � �	�����	 !KHJ>;H�J>; H;IFEDI;I JE8EJ><79;I 7D: E8@;9JI:KH?D=
7JJ;DJ?EDI>EM;: =H;7J;H��- 7CFB?JK:;I J>7DH;IFEDI;I :KH?D=?D7JJ;D�
J?ED�1�I � �	�����	

����	� "5..$29 �&
/>; C;7D 7CFB?JK:; E<J>; )9 ?D9H;7I;: B?D;7HBOM?J>7=; ?DH;�

IFEDI; JE8EJ><79;I 7D: E8@;9JI79HEIIF; H?E:I E<7JJ;DJ?ED7D: ?D7JJ;D�
J?ED	/>?I 7=; ;<<;9JM7I ;L ?:;DJ EL;H7DJ;H?EH�<HEDJ7B7D: <HEDJ7B;B;9�
JHE:; BE97J?EDI	!KHJ>;H�J>; )9 D;=7J?L?JO7JJ>; <HEDJ7B;B;9JHE:;I �?	;	�
!�� !5� !
� M7I B7H=;H?DH;IFEDI; JE<79;I :KH?D=J>; #- �:; UD;: F; H?�
E:I E<7JJ;DJ?EDJ>7D?JM7I ?DH;IFEDI; JEE8@;9JI:KH?D=7JJ;DJ?ED7D:
JE<79;I 7D: E8@;9JI:KH?D=?D7JJ;DJ?ED	#EM;L;H� J>?I<79; IF; 9?U9;<�
<;9J:?: DEJ;C;H=; ?DJ>; ��- 7D7BOI;I 79HEII7DOE<J>; 9EDI?: ;H;:
-*$I	 />; ��- L7BK;I E<)9 9ECFED;DJ M;H; B7H=;IJ7J J>; +#" 7D:
;B?9?J;:=H;7J;HH;IFEDI;I :KH?D=7JJ;DJ?EDJ>7D?D7JJ;DJ?ED�H;=7H:B;II
E<J>; -*$	

4. Discussion

*D; =E7BE<J>?IIJK:O M7I JE;NFBEH;9>7D=;I ?DJ>; CEHF>EBE=OE<
J>;  -+ 9ECFED;DJI ?DH;IFEDI; JE<79; 7D: E8@;9JIJ?CKB?<HEC�	� JE
�
 CEDJ>I E<7=;	 />; 7CFB?JK:; E<J>; +� M7I =H;7J;H?DH;IFEDI; JE
<79;I J>7DE8@;9JI�7D: :KH?D=7JJ;DJ?EDJE<79;I J>7D7JJ;DJ?EDJEE8�
@;9JI7D: ?D7JJ;DJ?EDJH?7BI	 />; +� M7I J>; EDBO7D7BOP;:9ECFED;DJ
J>7J:?: DEJI>EM I?=D?<?97DJ9>7D=;I 79HEII7=;I	 />; )
�� 7CFB?JK:;
?D9H;7I;: M?J>7=; 7D: M7I =H;7J;H?DH;IFEDI; JE <79;I J>7DE8@;9JI
7JJ;C FEH7B�F7H?;J7B7D: J;C FEH7B�E99?F?J7B;B;9JHE:;I	 />; 7CFB?JK:; E<
J>; +��� I>EM;: 7 B?D;7H ?D9H;7I; M?J>?D9H;7I?D=7=;� >EM;L;H ?JI79�
J?L?JOM7I DEJCE: KB7J;: 8O;?J>;HIJ?CKBKIJOF;EH#- �:; UD;: 7JJ;D�
J?ED7BF>7I;I	 />; 7CFB?JK:; E<J>; )9 M7I =H;7J;H:KH?D=7JJ;DJ?EDJE
<79;I J>7D7JJ;DJ?EDJEE8@;9JI7D: ?D7JJ;DJ?EDJH?7BIEL;H<HEDJ7B;B;9�
JHE:;I EDBO7J� CEDJ>I�M>;H;7I 7DEFFEI?J; F7JJ;HD�?	;	 B7H=;H)9 7C�
FB?JK:; :KH?D=?D7JJ;DJ?EDJ>7D7JJ;DJ?EDJE<79;JH?7BI�M7I <EKD:7J�	�
CEDJ>I	

*KH I;9 ED: =E7BM7I JE;N7C?D;J>; D;KH7BIEKH9;I E<J>EI; I?=D?<?�
97DJ;<<;9JI <EKD:?DJ>;  -+ 7D7BOI;I	 />; I97BFH;9EH:?D=7JJ>; F;7A
E<J>; +� 9ECFED;DJ?DH;IFEDI; JE<79;I 7D: E8@;9JIM7I BE97B?P;: FH?�
C7H?BO?DJ>; B?D=K7B=OHKI�M>;H;7I J>; +� 79J?L?JO:KH?D=#- �:; UD;:
F; H?E:I E<7JJ;DJ?EDJE<79;I M7I C7?DBOBE97B?P;: ?DJ>; 7DJ;H?EHJ;C FE�
H7BFEB;	/>; IEKH9;7D7BOI?I E<J>; )
�� 9ECFED;DJH;L;7B;: I?=D?<?97DJ
B;L;BI E<79J?L7J?ED?DJ>; C?: :B; <KI?<EHC=OHKI7D: EJ>;H7H;7I 7: @7�
9;DJJEJ>?I-*$� 7D: B7H=;H��- L7BK;I ?DH;IFEDI; JE<79;I J>7DE8@;9JI	
/>; ;N7C?D7J?EDE<J>; +��� 9KHH;DJ:;D I?JOL7BK;I :?: DEJH;L;7BI?=�
D?<?97DJIJ?CKBKI;<<;9JI ?D7DOE<J>; 9EDI?: ;H;: -*$I	 #EM;L;H� GK7B?�
J7J?L;9>7D=;I ?D9KHH;DJ:;D I?JO�H;I;C 8B?D=J>; F;7A E<J>; +���  -+
9ECFED;DJ�M;H; L?I?8B;?DJ>; FEIJ;H?EH9?D=KB7J;	'7IJBO�J>; IEKH9;BE�
97B?P7J?EDE<J>; )9 H;L;7B;: B7H=;79J?L7J?EDE<J>; F7H7>?FFE97CF7B
=OHKI7D: =H;7J;H��- L7BK;I :KH?D=#- �:; UD;: F; H?E:I E<7JJ;DJ?ED��
JE8EJ><79;I 7D: E8@;9JI�� J>7D?D7JJ;DJ?ED	

2; M;H; F7HJ?9KB7HBO?DJ;H;IJ;: ?DJ>; )
�� 7D: ?JIHEB;7I 7 FEI�
I?8B; FH;9KHIEHE<J>; 7:KBJ)���	 />; H;IKBJI?D:?97J;: J>7JJ>; )
��
?I 7 <79;�I;D I?J?L;  -+ 9ECFED;DJ� ;L ?:;D9;: 8O B7H=;H -+ 7D: ��-
7CFB?JK:;I ?DH;IFEDI; JE<79;I J>7DE8@;9JI79HEII7=;I J>7JM7I BE97B�
?P;: JEJ>; C?: :B; <KI?<EHC=OHKI	.97BFJEFE=H7F>O7D: :?I JH?8KJ?EDE<
J>;  -+ ?DH;IFEDI; JEJ>; L?IK7BFH;I;D J7J?EDE<<79;I 8; 97C; FHE=H;I�
I?L;BOCEH; D;=7J?L; M?J>?D9H;7I?D=7=;	 ,K7B?J7J?L; 9ECF7H?IEDI E<
)
�� I97BF:?I JH?8KJ?ED79HEII7=;I IK==;IJ J>7JJ>?I9ECFED;DJI>EMI
7 B7J;H7B?P;: :?I JH?8KJ?ED8O � CEDJ>I	 �EJ> J>; )
�� I97BF:?I JH?8K�
J?ED� !?=	 � �� JEFF7D;BI� 7D: M7L;<EHC� !?=	 � �� 8EJJEC F7D;BI� ?D
H;IFEDI; JE <79;I� 8KJ DEJE8@;9JI�M;H; I?C?B7H7J � 7D: �
 CEDJ>I	
$J>7I ;NJ;DI?L;BOH;FEHJ;: J>7J�7HEKD:� CEDJ>I� ?D<7DJI8; =?DJE;N�
>?8?J<79;�FHE9;II ?D=8?7I;I � (7K H;H7D: 2;HA;H� 
��� �� 7D: ;NF;HJ
:?I 9H?C?D7J?ED7D: H;9E=D?J?ED78?B?J?;I <EHJ>; CEIJ ;NF; H?;D9;: 97J�
; =EHOE<<79;I � .9>;H< 7D: .9EJJ� 
��
 �	 />?I ;L ?:;D9;� 7BED=M?J>

J>; IJHK9JKH7B8H7?DCE: ?U97J?EDI�;	=	� CO;B?D7J?ED�0:7 ;J 7B	�
��� �
-?9>7H:I 7D: �EDJ;� 
��� 7D: �EDJ; 7D: -?9>7H:I� 
���� 7D: J>;
9>7D=;I ?DJ>; D;KH7BH;IFEDI;I JE<79;I �<EH7 H;L?;M� I;; #E;>B 7D:
+;OA7H@EK�
��
 �� IK==;IJI J>7J8OJ>; ;D: E<J>; UHIJO;7HE<B?<;J>;
)
�� B?A;BOH;FH;I;DJI J>; ;B;9JHEF>OI?EBE=?97BC7HA;HE<<79;�FHE9;II �
?D=?D?D<7DJI	

+7IJ  -+ H;I;7H9>ED<79;�FHE9;II ?D=?D?D<7DJI>7I <E9KI;: ED:?<<;H�
;DJ IK8I;JI E<;B;9JHE:; 9BKIJ;HI �C; :?7B;B;9JHE:; I?J;I� &EK?:;H;J 7B	�

��� � +;OA7H@EK;J 7B	� 
��� � .9EJJ 7D: (ED ;I IED� 
��� � B7J;H7B
I?J;I� &;O 7D: .JED;� 
��
 � (79 9>?�7I I?7 ;J 7B	� 
��� � (9 �B;;HO
;J 7B	�
��� � C; :?7B7D: B7J;H7BI?J;I� :; #77D ;J 7B	�
��
 � #7B?J;J
7B	� 
��� � #7B?J;J 7B	� 
��� � ';F F7D;D ;J 7B	� 
��� �	 �I 7 9EDI; �
GK;D9;� 7 B?C?J;: 9ECF7H?IEDE<J>; )
��  -+ UD:?D=I?DJ>; B?J;H7JKH;
97D8; :ED;	 2; KI;: IF>;H?97BIFB?D;?DJ;HFEB7J?EDE<J>; :7J7 <HECJ>;
 "$ ��
� 9>7DD;BI ?DJEJ>; �� 9>7DD;BI E<J>; �� ��� IOIJ;C	 />?I ?DJ;H�
FEB7J?EDC7N?C?P;: J>; KI; E<J>; ?D<EHC7J?ED?DJ>; EH?=?D7B9>7DD;BI
7D: 7BBEM;: KI JEJH7DIB7J;J>; ;B;9JHE:;BE97J?EDI?DJEJ>; �� ��� 9EEH:?�
D7J; IOIJ;C ?DEH:;H JE:; I9H?8;EKHH;IKBJIKI?D=7 IJ7D:7H: IOIJ;C <EH
;B;9JHE:; FB79;C;DJ	 />; )
�� H;IFEDI;I ?DJ>?IIJK:O M;H; :?I JH?8KJ;:
EL;HB7J;H7B?D<;H?EHJ;C FEH7B�F7H?;J7B7D: J;C FEH7B�E99?F?J7B;B;9JHE:;I
�?	;	� +� JE+��� +*� JE+*���	 />?I C?=>J8; ;NF;9J;: I?D9; J>; IEKH9;
E<J>; )
�� M7I BE97B?P;: ?DJ>; <KI?<EHC=OHKI7D: J>; FHE@;9J?EDI<HEC
J>; <KI?<EHC=OHKIJEJ>; I97BFM;H; ?DJ>; ?D<;H?EHJ;C FEH7B�E99?F?J7B
;B;9JHE:;I	 />;H; <EH;�7D EFJ?C7B)
�� C;7 IKH;C;DJ I>EKB: J7A; ?DJE
799EKDJJ>;I; I97BF7H;7I M?J>7D ;B;9JHE:; 9EL;H7=; ;NJ;D: ?D=8; BEM
J>; JH7:?J?ED7B�� ��
� B7OEKJ	!KHJ>;H�7D ;NFBEH7J?EDE<J>; ?D:?L?:K7B
I97BF:?I JH?8KJ?EDE<J>;  -+ 79J?L?JO7JJ>; F;7A E<J>; )
�� IK==;IJ;:
?CFEHJ7DJ:?<<;H;D9;I 8; JM;;D F7HJ?9?F7DJI	!?=	 � � I>EMI J>;I; :?<<;H�
;D9;I 8O FBEJJ?D=J>; I97BFF7JJ;HDE<J>; )
�� F;7A <EH<79;I E<J>;
�
 �CEDJ>I 7=; �=HEKFED7D 7L;H7=; J;C FB7J;�7D: <EKHF7HJ?9?F7DJIED
;?J>;H7 I;B<EH9BEI;(-$ J;C FB7J;	.K9> B7H=;?D:?L?:K7B:?<<;H;D9;I ?D
J>; :?I JH?8KJ?EDE<J>; )
�� 79J?L?JO>7L; 8;;D I>EMD?DJ>; 79J?L?JOE<
J>; 7:KBJ)��� � "7E ;J 7B	�
��� �	 />KI� ?J?I 9H?J?97B<EH7 9ECFH;>;D�
I?L; ?DL;I J?=7J?EDE<?D<7DJI�$D;KH7BH;IFEDI;I JE<79;I JE9EDI?:;H J>;
;B;9JH?97B79J?L?JOH;9EH:;: 7J?D<;H?EHI97BF7H;7I	

/>; 7H;7I E<I?=D?<?97DJ79J?L7J?ED7JJ>; )
�� F;7A M;H; ?DJ>; FEI�
J;H?EHL;DJH7BJ;C FEH7BBE8;7D: I>EM;: 7 I?C?B7HBE97B?P7J?ED<EKD:?D
FH;L?EKI ?D<7DJIJK: ?;I ;NFBEH?D=J>; 9EHJ?97BIEKH9;I E<J>; H;IFEDI;
JE <79;�B?A;F7JJ;HDI ?DD;M8EHDI� �K?7JJ?;J 7B	� 
��� �� 7I M;BB7I
J>; IEKH9;E<J>; )
�� ?DH;IFEDI; JE<79;I � "KO ;J 7B	� 
��� � %E>D�
IED ;J 7B	� 
��� �	 .F;9?<?97BBO�J>; 7D7BOI?I E<9EHJ?97BIEKH9;I E<J>;
)
�� 9ECFED;DJ H;L;7B;: I?=D?<?97DJB;L;BI E<79J?L7J?ED?DJ>; C?: �
:B; <KI?<EHC=OHKI7D: D;?=>8EH?D=7H;7I �;	=	� J>; FEIJ;H?EH<KI?<EHC
=OHKI�	�KHH;DJ:;D I?JOH;IFEDI; E99KHH?D=?DJ>; C?: :B; <KI?<EHC=OHKI
I>EM;: 7 F;7A;: H;IFEDI; � !?=	 � ��� 7D: I?=D?<?97DJBOB7H=;H79J?L?JO
?DH;IFEDI; JE <79;I J>7DE8@;9JI	/>?I F;7A;: 79J?L?JOM7I ;I F; 9?7BBO
C7HA;: ?DJ>; � � 7D: �
 �CEDJ>�EB:I�$H;IFEDI; JE<79; IJ?CKB?7D: 9E�
?D9?:;: M?J>J>; )
�� :; V;9J?ED?DJ>;  -+ :7J7	 �H;7I M?J>?DJ>;
<KI?<EHC=OHKI>7L; 8;;D ?CFB?97J;: ?D<79; FHE9;II ?D=?D7:KBJIJK: ?;I
E<IEKH9;7D7BOI?I E<J>; )��� � �;< <A; ;J 7B	�
��� � "7E ;J 7B	�
��� �
-EI I?ED ;J 7B	� 
��� � .>?87J7 ;J 7B	� 
��
 � 7D: 7I J>; I?J; E<J>;
<(-$ �:; UD;: <KI?<EHC<79;7H;7?D7:KBJI�&7DM?I>;H;J 7B	����� �	 -; �
9;DJC;J 7D7BOI;I E<<(-$ IJK: ?;I IKFFEHJJ>; HEB;E<J>; H?=>JC?: :B; !"
7D: FEIJ;H?EH!" 79HEII7 B7H=;DKC8;H E<IJ?CKB?7D: J7IAI � �;HC7D ;J
7B	�
��� � ( RBB;H;J 7B	�
��� �	 *DBOED; <(-$ IJK:O >7I ?DL;I J?=7J;:
J>; FHE9;II ?D=E<<79;I ?D<7DJI	-; IKBJI<HECJ>?IIJK:O IK==;IJI J>7J?D�
<7DJI7J� ��� CEDJ>IE<7=; >7L; 7D7:KBJ�B?A;<KD9J?ED7BEH=7D?P7J?EDE<
H;IFEDI;I JE<79;I � �;;D ;J 7B	�
��� �	

/>;I; H;IKBJI7H; 9EDI?IJ;DJM?J>J>H;; IJK: ?;I ?DL;I J?=7J?D=J>; =;D�
;H7JEHIE<J>;  -+ H;IFEDI;I JE<79;I ?D?D<7DJI	*D; IJK:O KJ?B?P;::7J7
9EBB;9J;: ?DFH?EHIJK: ?;I E<?D<7DJIL?;M?D=:?<<;H;DJ <79; EH?;DJ7J?EDI
7D: :?H;9J7D: 7L;HJ;: =7P; JEBE97B?P;J>; IEKH9;E<J>; )
��  -+ H;�
IFEDI; �%E>DIED ;J 7B	� 
��� �	 />; FH?C7HO7?C E<J>?I IJK:O M7I
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JE:; J;HC?D; M>;J>;H8H7?D7H;7I 79J?L;:KH?D=J>; FHE9;II ?D=E<<79;I ?D
7:KBJI9>7H79J;H?P;: J>; <79;�FHE9;II ?D=D;JMEHA?D?D<7DJI7I M;BB	�D
;GK?L7B;DJ9KHH;DJ:?FEB;7D7BOI?I M7I 9ECFB;J;: 7D: ?:;DJ?U;: :?FEB;I
?DJ>; <KI?<EHC=OHKI�H?=>J./. 7D: IKHHEKD:?D=J;C FEH7BBE8;7H;7I�
B7J;H7BE99?F?J7B9EHJ;N� 7D: 9;HJ7?DFH;<HEDJ7BH;=?EDI	/>H;; �� � �� 7D:
�
 �CEDJ>�EB:I M;H; J;IJ;: 7D: 7BBJ>; ?:;DJ?U;: 8H7?DH;=?EDIM;H; 79�
J?L;:KH?D=J>; FHE9;II ?D=E<<79;I	 />;I; H;=?EDI:?I 9H?C?D7J;: KFH?=>J
JE?DL;HJ;: <79;I 7HEKD:J>; B7J;D9OE<J>; )
�� ?D� � 7D: �
 �CEDJ>�EB:
?D<7DJI�IK==;IJ?D=J>7JI?C?B7HH;=?EDI?DLEBL;: ?D7:KBJ<79;�FHE9;II �
?D=D;JMEHAM;H; 79J?L;?D?D<7D9O�%E>DIED ;J 7B	� 
��� �	 .?C?B7HBO�
"KO ;J 7B	 �
���� ;N7C?D;: :; L;BEFC;D J7B9>7D=;I ?D7D: 9EHJ?97B
IEKH9;I E<J>; )
�� ?DH;IFEDI; JE <7C?B?7H7D: KD<7C?B?7H<79;I 7D:
JEOI?D?D<7DJI7J �	�� �� 7D: �	� CEDJ>I E<7=;	 />; 9EHJ?97BIEKH9;E<
J>; )
�� M7I BE97B?P;: ?DJ>; C?: :B; <KI?<EHC=OHKI�7DJ;H?EH<KI?<EHC
=OHKI�F7H7>?FFE97CF7B=OHKI�7D: J;C FEH7BFEB;	/>;I; 8H7?DH;=?EDI
I>EM;: 7D?D9H;7I?D=79J?L7J?ED?DH;IFEDI; JE<79;I 7D: JEOIM?J>7=;
� "KO ;J 7B	�
��� �	 />; H;IKBJIE<7 H;9;DJIJK:O ?:;DJ?U;: J>; <KI?<EHC
7D: ?D<;H?EHE99?F?J7B=OH?7I =;D;H7JEHIE<J>; )
�� :KH?D=J>; :?I �
9H?C?D7J?EDE<;CE J?ED7BL7B;D9;E<<79;I ?D� � 7D: � �CEDJ>�EB:?D<7DJI
�3?; ;J 7B	�
��� �	 $DB?D;M?J>J>;I; IJK: ?;I� EKHUD:?D=I?D:?97J; J>7J
I;L ;H7BE99?F?JE�J;C FEH7B7H;7I� ?D9BK:?D=J>; FEIJ;H?EH<KI?<EHC=OHKI�
I>EM;: B7H=;��- L7BK;I ?DH;IFEDI; JEL?IK7BIJ?CKB?7JJ>; F;7A E<J>;
)
��  -+ 9ECFED;DJ	#EM;L;H� J>; IEKH9;IE<J>; )
�� ?DJ>; C?: :B;
<KI?<EHC=OHKII>EM;: J>; =H;7J;IJ :?<<;H;D9; 8; JM;;D <79;I 7D: E8@;9JI
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