
Introduction

�	 /=/,5	 =>	 $�*	A1551=8	 ;,	 =>	 ?9,/5,8:-	 ;,29	 D998
:7,189:	 >=7	 >=79-/7.	 18	 
185,8:	 ��cCCJ	 9/	 ,5�	 ���� �
�,,71898	����! 	9-/1A,/9:	/;,/	/;9	,79,	=>	?9,/5,8:	>=7"
9-/-	/;,/	;,29	79,<;9:	A,/471/.	B,-	,5A=-/	$������	;,
,8:	1/	1-	9G?9</9:	/=	79,<;	*������	;,	B1/;18	/98	.9,7-�
�<<=7:186	/=	/;9	79<98/	8,/1=8,5	>=79-/	18298/=7.	18	
18"
5,8:	��
���	���%"���! �	/;9	A9,8	-/,8:	2=54A9-	18	/;9
A,/479	?189	?9,/5,8:	-/,8:-	,79	�*#	,8:	��(	A!	;,"�	18
-=4/;978	,8:	8=7/;978	
185,8:�	79-?9</1295.	��;,5,1898
���$ �	�<=/-	?189	���"&$�$% !�$���$��� 		1-	/;9	A=-/	:=A1"
8,8/	/799	-?9<19-	18	?189	D=6-�	D4/	,8	,D48:,8/	,:A1G"
/479	 =>	 :=B8.	D17<;	 ����& #� �&-�$(�"$	 �;7;� 	 1-	 ,5-=
/.?1<,5�	9-?9<1,55.	18	=71618,55.	-?,7-95.	>=79-/9:	<=A"
?=-1/9	?9,/5,8:	 -1/9-	 �-99	�,189	9/	 ,5�	 �����	�J12J898
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�5%;�	��������;��<�������
�"�����	���2�����%�	�;9	�>>9</	=>	�1/9	�79?,7,/1=8	=8	�99:	�799	�969897,/1=8	=>


7,189:	�<=/-	�189	�/,8:-	18	
185,8:�	�# ��(�����$��%	���� �	�!�@�$��
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�9	 -/4:19:	 /;9	 -4<<9--	 =>	 8,/47,5	 7969897,/1=8	 >=7	 916;/	 .9,7-	 ,>/97	 -99:	 /799	 <4//186	 =8	 >=47	 :7,189:	 ?9,/5,8:	 �<=/-
?189	 -/,8:-	 18	 <98/7,5	 ,8:	 8=7/;978	 
185,8:	 ��,7C,8=�	 �1921�	 �,,5,�	 �1A= 	 B;98	 79/,18186	 <,�	 ��	 �<=/-	 ?189	 -/9A-	 ;,"�

>=55=B9:	 D.	 -1/9	 ?79?,7,/1=8�	 �;9	 /=/,5	 84AD97	 ,8:	 /;9	 84AD97	 =>	 <7=?	 -99:5186-	 ,8:	 /;917	 A9,8	 ;916;/	 B979	 1829-/16,/9:	 D.
-?9<19-	 ,8:	 A9/;=:-	 =>	 -1/9	 ?79?,7,/1=8	 �<=8/7=5�	 -<,5?186�	 A=48:186 �	 �;9	 79-45/-	 -;=B9:	 /;,/	 /;9	 /=/,5	 -99:5186	 84AD97-
B979	 297.	 ;16;	 �%�(��	 @	 ������	 ;,"� 	 18	 ,55	 -1/9-	 ,8:	 /79,/A98/-�	 �;9	 -;,79	 =>	 :=B8.	 D17<;	 -99:5186-	B,-	 ($	 @*(	E�	 �;9	 /=/,5
84AD97	 =>	 <7=?	 -99:5186-	 2,719:	 >7=A	 �����	 /=	 �����	 ;,"�	 ������	 A,G1A4A	 :98-1/.	 ,<<9?/9: �	 B1/;	 84AD97	 =>	 �<=/-	 ?189
-99:5186-	 2,7.186	 >7=A	 (��	 18	 �,7C,8=	 /=	 ��%��	 ;,"�	 18	 �1921�	 �1/9	 ?79?,7,/1=8	 18<79,-9:	 /;9	 84AD97	 =>	 ?189	 <7=?	 -99:5186-
=8	 /B=	 =>	 /;9	 >=47	 -1/9-�	 ,/	 �,7C,8=	 D.	 %��	 @	 �����	 -99:5186-	 ;,"�	 ,8:	 ,/	 �,,5,	 D.	 (��	 @	 #��	 -99:5186-	 ;,"��	 �8	 ,297,69�	 /;9
84AD97	 =>	 ?189	 <7=?	 -99:5186-	 B,-	 -516;/5.	 ;16;97	 ,8:	 /;,/	 >=7	 ,55	 D17<;	 -99:5186-	 <59,75.	 ;16;97	 B;98	 -1/9	 ?79?,7,/1=8	 B,-
,??519:�	 �D=4/	 ��	 @	 #�E	 =>	 <7=?	 -99:5186-	B979	 67=B8	 18	 ,	 ?79?,79:	 -47>,<9	 18	 -<,5?9:	 ?5=/-	 ,8:	 *�"%�E	 =8	A=48:9:	 ?5=/-�
�;9	 A9,8	 ;916;/	 =>	 /;9	 <7=?	 -99:5186-	 B,-	 8=/	 -1681>1<,8/5.	 ,>>9</9:	 D.	 /;9	 -1/9	 ?79?,7,/1=8	 /79,/A98/�	 �1/;	 79-?9</	 /=	 /;9
A181A4A	 79I4179A98/-	 -9/	 >=7	 /;9	 7969897,/1=8	 79-45/	 79I4179:	 D.	 >=79-/	 5961-5,/1=8�	 -99:	 /799	 <4//186	 ,??9,79:	 /=	 ?7=21:9
-4>>1<198/	 7969897,/1=8	 18	 916;/	 .9,7-	 18	 /97A-	 =>	 /;9	 /=/,5	 -99:5186	 :98-1/.	 ,8:	 /;9	 84AD97	 =>	 <7=?	 -99:5186-	 B;98	 :=B8.
D17<;9-	 B979	 18<54:9:�	 �;9	 D989>1<1,5	 9>>9</	 =>	 -=15	 ?79?,7,/1=8	 B,-	 -998	 18	 /;9	 18<79,-9:	 -;,79	 =>	 �<=/-	 ?189	 <7=?	 -99:5186-�

�	51��
��	 :7,189:	 ?9,/5,8:-�	 A=48:186�	 8,/47,5	 7969897,/1=8�	 ��"&$� $% !�$���$'	 -<,5?186�	 -99:5186	 :98-1/.�	 7969897,"
/1=8	 79-45/

,8:	�e8955	���� �		�=A?=-1/9	-1/9	/.?9-	�=7	<=AD18,/1=8
-1/9	/.?9- 	,79	/.?1<,55.	,	<=AD18,/1=8	=>	>455.	>=79-/"
<=2979:	A179-	B1/;	;4AA=<C	59295	2969/,/1=8	,8:	/799"
59--	A179-	B1/;	B9/	5,B8	=7	;=55=B	59295	2969/,/1=8�


=7	7969897,/1=8	=>	�<=/-	?189	-/,8:-	=8	79<98/5.
:7,189:	 ?9,/5,8:-	 -99:	 /799	 <4//186	 ;,-	 D998	 79<=A"
A98:9:	��4CC,5,	�%!#�	�91C47,1898	�%�$ �	�9<,4-9	=>
/;9	;16;	A=1-/479	=>	/;9	-4D-/7,/9�	?=--1D151/19-	>=7	8,/4"
7,5	7969897,/1=8	=>	�<=/-	?189	18���1#0"&4	A=--	<=A"
A481/19-	B1/;=4/	-1/9	?79?,7,/1=8	,79	6==:	��5,<9	�%���
�918-95A,8	�%�*�	L=;8-/=8	�%**�	�==:	,8:	L9654A	�%#$�
�7==/	,8:	�:,A-	�%%$�	�,,71898	���� �	�=B9297�	18	=5:97
:7,18,69	 ,79,-	 /;9	 67=48:	 2969/,/1=8	 1-	A,185.	 <=A"
?=-9:	=>	>=79-/	A=--	-?9<19-�	B;1<;	,79	<=8-1:979:	A=79
:1>>1<45/	 /=	7969897,/9	8,/47,55.	�&,481-/=	�%#$�	&,4"
81-/=	,8:	�J12J898	�%#��	�,,71898	�%%*�	�,,71898	,8:
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�=/,898	�����	�,,71898	���! �	
9295=?A98/	=>	-="<,559:
7,B	 ;4A4-	 =8	 /=?	 =>	 /;9	 ?9,/	 18	 -=A9	 ?9,/5,8:	 -1/9-
>=7A-	,	>47/;97	=D-/,<59	>=7	8,/47,5	7969897,/1=8	��,,71"
898	 ,8:	�=/,898	 �����	&,481-/=	 �%#$�	&,481-/=	 ,8:
�J12J898	�%#� �	�,B	;4A4-	;,-	,	5=B	:98-1/.	<=8/,18"
186	,	5=/	=>	,17	-?,<9	,8:	/;4-	D79,C-	/;9	<,?155,7.	71-9	=>
B,/97	18	/;9	-=15	<=54A8	4?	/=	/;9	-47>,<9	=>	/;9	A=--
5,.97�

�1/9	?79?,7,/1=8	D.	79A=2186	/;9	5129	-47>,<9	296"
9/,/1=8	,8:	?=--1D59	7,B	;4A4-	5,.97	�/.?1<,55.	!"�	<A 
48<=297-	/;9	=71618,5	A=1-/	?9,/	-47>,<9	,8:	<=45:	18"
<79,-9	/;9	?=--1D151/19-	>=7	8,/47,5	7969897,/1=8	18	=5:97
:7,18,69	,79,-�	�;9	2969/,/1=8	5,.97	<,8	D9	79A=29:	D.
-<,5?186	�,	>=7A	=>	?,/<;	-<,71>1<,/1=8	A,:9	D.	,8	9G<,"
2,/=7 �	�;,55=B	-<,71>1<,/1=8	A,:9	D.	7=/,2,/1=8	<,8	D9
4-9:	1>	 /;9	7,B	;4A4-	5,.97	 1-	-;,55=B	�&,481-/=	,8:
�J12J898	�%#��	�,,71898	�%%!�	�959814-	,8:	�,,71898
���! �	�=B9297�	A=48:186	;,-	D998	79<=AA98:9:	,8:
1-	A=-/	<=AA=85.	4-9:	?7,</1<9	18	>=79-/7.�	�1/9	?79?,"
7,/1=8	;,-	69897,55.	D998	=D-9729:	/=	18<79,-9	/;9	84AD97
=>	8,/47,5	�<=/-	?189	-99:5186-	18	-/4:19-	A,:9	=8	?==7
-1/9	/.?9-	18	,	/7,8->=7A9:	?;,-9�	1�9��	B;98	/;9	67=48:
2969/,/1=8	1-	,579,:.	<=A?=-9:	A=-/5.	=>	4?5,8:	-?9"
<19-	 �&,481-/=	 �%#$�	�=15,898	 ,8:	 �--,C,1898	 �%#$�
�,,71898	�%%!�	���� �	�1/9	?79?,7,/1=8	A,.	59,:	/=	;16;
,A=48/-	=>	8=8"B,8/9:	:=B8.	D17<;	-99:5186-	697A1"
8,/186	=8	/;9	?79?,79:	-47>,<9-	�&,481-/=	,8:	�J12J898
�%#��	�,,71898	���!�	�cCCJ	9/	,5�	���( �	�;4-�	1829-/"
A98/	18	-1/9	?79?,7,/1=8	<,8	18<79,-9	/;9	<=-/	=>	/98:186
=>	/;9	-,?5186	-/,8:-�

�,/47,5	7969897,/1=8	1-	,	59--	9G?98-129	A9/;=:	/;,8
?5,8/186	,8:	1>	,8	,<<9?/,D59	<7=?	/799	-/,8:	<,8	D9	9-"
/,D51-;9:	B1/;=4/	-1/9	?79?,7,/1=8	1/	B=45:	D9	9298	A=79
9<=8=A1<�	�=B97	7969897,/1=8	<=-/-	B=45:	D9	=>	-1681>1"
<,8/	1A?=7/,8<9	18	/;9	A,8,69A98/	=>	:7,189:	?9,/5,8:-�

=7	-9297,5	79,-=8-�	>=79-/7.	=8	:7,189:	?9,/5,8:	-1/9-	1-
8=/	,-	?7=>1/,D59	,-	/;,/	=8	A1897,5	-=15	-1/9-�	�,729-/186
79A=2,5-	 ,79	 69897,55.	 5=B97	 D4/	 ;,729-/186	 <=-/-	 ,79
;16;97	<=A?,79:	/=	/;=-9	18	A1897,5	-=15	-/,8:-�	
47/;97"
A=79�	:1/<;	89/B=7C	A,18/98,8<9�	,8:	18	-=A9	<,-9-	,5-=
>97/151H,/1=8	1-	899:9:	/=	B,77,8/	/;9	6==:	67=B/;	=>	/799-�
�=8-9I498/5.�	8,/47,5	7969897,/1=8	B=45:	18	A,8.	<,-9-
D9	 ,	 297.	 ,//7,</129	 7969897,/1=8	A9/;=:	 18	 :7,189:
?9,/5,8:-	/=	A181A1H9	/;9	7969897,/1=8	<=-/-�	�=B9297�	1/
1-	51C95.	/;,/	8,/47,5	7969897,/1=8	B=45:	/,C9	,	5=8697	/1A9
/;,8	?5,8/186	/=	,<;1929	,	-99:5186	-/,8:	=>	6==:	79-/=<C"
186�	�;4-�	-/4:19-	<=297186	=85.	,	<=4?59	=>	.9,7-	A,.
>,15	/=	79?=7/	/;9	>18,5	7969897,/1=8	79-45/�


=79-/	 7969897,/1=8	 -4<<9--	 1-	 48:97-/==:	 ,-	 /;9
9-/,D51-;A98/	=>	,	89B	69897,/1=8	=>	/799-	=>	/;9	?79"
>9779:	-?9<19-�	B;1<;	,79	,:9I4,/95.	-?,<9:�	-4>>1<198/
18	:98-1/.�	,8:	,79	=>	6==:	;9,5/;�	�8	
185,8:�	/;9	<71/9"
71=8	>=7	,	A181A4A	7969897,/1=8	79-45/	18	/97A-	=>	:98"
-1/.	 ,8:	 /1A9	 -18<9	 ,	 ;,729-/	 1-	 :9>189:	 18	 /;9	 >=79-/

5961-5,/1=8	 �
=79-/	�</	 ���$ �	�;9	 /,769/	 :98-1/19-	 D.
-?9<19-	,8:	-1/9-	,79	:9>189:	18	>=79-/	A,8,69A98/	?7,<"
/1<9-	��1FJ5J	9/	,5�	���$�	�,8;,/,5=	9/	,5�	���� �	�;9	,1A	=>
/;1-	-/4:.	B,-	/=	:9/97A189	B;9/;97	8,/47,5	7969897,"
/1=8	=>	:7,189:	�<=/-	?189	?9,/5,8:	>=79-/-	4-186	-99:"
/799	<4//186	<,8	79-45/	18	,	-4<<9-->45	7969897,/1=8	79"
-45/	18	916;/	.9,7-�	�9	;.?=/;9-1H9:	/;,/	-1/9	?79?,7,"
/1=8	�-<,5?186�	A=48:186 	B=45:	18<79,-9	/;9	84AD97	=>
�<=/-	?189	-99:5186-	,8:	79-45/	18	;16;97	-/,8:	-/=<C186
<=A?,79:	/=	8=	-1/9	?79?,7,/1=8�	�9	,5-=	;.?=/;9-1H9:
/;,/	-1/9	?79?,7,/1=8	B=45:	18<79,-9	/;9	7969897,/1=8	=>
:=B8.	D17<;�	B;1<;	<=45:	>155	4?	/;9	-99:5186	-/,8:�
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=47	>195:	9G?971A98/-	B979	-9/	4?	18	A,/479	�<=/-
?189	-/,8:-	18	<98/7,5	,8:	8=7/;978	
185,8:	18	���(	/=
-/4:.	 /;9	 9>>9</	 =>	 -1/9	 ?79?,7,/1=8	 =8	 /;9	 -4<<9--	 =>
8,/47,5	7969897,/1=8	18	:7,189:	?9,/5,8:-	,>/97	-99:	/799
<4//186	�
16479	� �	�;9	-/,8:-	,/	/;9	�,7C,8=	,8:	�1921
-1/9-	B979	,5A=-/	?479	�<=/-	?189	>=79-/-	B1/;	59--	/;,8
�E	=>	/;9	-/,8:	2=54A9	<=8-1-/186	=>	:=B8.	D17<;�	
17-/
:1/<;186	18	�,7C,8=	B,-	:=89	18	�%��-	,/	��	A	:1/<;	-?,<"
186	,8:	18	�1921	B1/;	297.	B1:9	-?,<186	����"!��	A 	,5"
79,:.	18	/;9	�%��-�	�;9	79645,7	:1/<;186	18	�1921	B1/;	,
$�	"	��	A	:1/<;	-?,<186	B,-	:=89	18	�%(��	�/	/;9	-,A9
/1A9	/;9	,79,	18	�1921	B,-	>97/151H9:	B1/;	�&">97/151H97�	�;9
�,,5,	-1/9	;,:	,	A,/479	�<=/-	?189	:=A18,/9:	-/,8:	B1/;
:=B8.	D17<;	48:9767=B/;�	�;9	-1/9	;,:	D998	:7,189:	18
/;9	�%!�-	B1/;	B1:9	:1/<;	-?,<186	�(�"*�	A 	,8:	18	�%#�
/;9	:1/<;	89/B=7C	B,-	79?,179:	4-186	,	:1/<;	-?,<186	=>
!�	@	!(	A�	�;9	�1A=	-1/9	;,:	,	A,/479	�<=/-	?189	:=A1"
8,/9:	-/,8:	B1/;	:=B8.	D17<;	>=7A186	,	-1681>1<,8/	,:"
A1G/479	,5=86	B1/;	-=A9	-<,//979:	-?74<9-�	�;9	�1A=

#����	� G�	 �=<,/1=8	 =>	 /;9
9G?971A98/-
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-1/9	;,:	D998	:7,189:	>=7	>=79-/7.	18	/;9	�%!�-	,8:	/;9
:1/<;	89/B=7C	;,:	D998	A,18/,189:	>=7	/;9	>17-/	/1A9	18
/;9	�%��-	,8:	 >=7	 /;9	-9<=8:	 /1A9	 18	�%#*	B1/;	:1/<;
-?,<186	2,7.186	>7=A	!�	A	/=	(�	A�

�;9	 -1/9	 /.?9	 ,/	�1921	 ,8:	�,,5,	B,-	 ,	�#((�"&4
!���$3�/#�#	:7,189:	?9,/5,8:	>=79-/	/.?9	,8:	,/	�1A=	1/
B,-	,	�#((�"�&4�4%���  &$	:7,189:	?9,/5,8:	>=79-/	/.?9
,<<=7:186	/=	�,189	9/	,5�	����� �	�8	�,7C,8=�	/;9	-1/9	:1:
8=/	79?79-98/	,8	,297,69	�#((�"�&4�!���$3�/#�#�/.?9	D4/
B,-	<5=-9	/=	/;9	A=79	48>97/159	
?#���$1�&-	-1/9	/.?9�
�;9	 ?9,/	 /;1<C89--	B,-	 =297	 ���	 <A	 ,/	 �,7C,8=�	 ,8:
9G<99:9:	%�	<A	,/	/;9	=/;97	-1/9-�	�/	,55	-1/9-	?9,/	B,-
<=A?=-9:	=>	B955";4A1>19:	�#��T"?9,/	=7	�#��T3��1#03
"&43?9,/�	�;9	,297,69	��%#$	@	���!�	!�".9,7	?971=: 	/9A"
?97,/479	-4A	�h�	 =�	,-	 /;9	 /;79-;=5: 	 18	�,7C,8=	B,-
���%�	::�	B;159	18	�1921	1/	B,-	����%	::�	�,,5,	���*%	::
,8:	,/	�1A=	�����	::�	�;9	!�".9,7	,297,69	L489"�464-/
?79<1?1/,/1=8	,/	/;9	-1/9-	B,-	�%�	@	���	AA�	�;9	>17-/
-4AA97	>=55=B186	/;9	-1/9	?79?,7,/1=8	����( 	B,-	9G<9?"
/1=8,55.	:7.	,8:	B,7A�	�;9	-9<=8:	-4AA97	B,-	,297,69
,8:	/;9	/;17:	����# 	-4AA97	B,-	<=5:	,8:	B9/	�
16479	� �
�;9	-/4:.	?971=:	B,-	B,7A97	,8:	B9//97	/;,8	/;9	,297"
,69	!�".9,7	?971=:�	�/	,55	-1/9-�	-1G	67=B186	-9,-=8-	=>
916;/	=89-	B979	B,7A97	,8:	B9//97	/;,8	/;9	,297,69	!�"
.9,7	?971=:�

A=48:-�	�/	�,7C,8=	/;9	4?51>/9:	-=15	18	/;9	A=48:-	B,-
>51??9:	=297	/=	>=7A	,	?9,/	A=48:	=8	48?79?,79:	67=48:
89G/	/=	/;9	9G<,2,/9:	?1/	B1/;=4/	A,C186	,8.	,::1/1=8,5
:1/<;9-�	 �/	 �,7C,8=	 /;9	 -1/9	 ?79?,7,/1=8	B,-	 :=89	 18
�,.	���(	,8:	,/	�1921	18	�=29AD97	�����	�/	�,,5,	/;9
A=48:186	B,-	:=89	18	�=29AD97	�����	,8:	-<,5?186	B,-
:=89	18	9,75.	�,.	���(�	�/	�1A=	/;9	-<,5?186	B,-	:=89
18	/;9	9,75.	-4AA97	18	���(�	�/	�1A=	=89	,::1/1=8,5	:1/<;
B,-	:46	18	/;9	,79,	D9/B998	/;9	=5:	:1/<;9-	,/	/;9	/1A9
=>	-<,5?186	,8:	/;9	:1/<;	-?,<186	B,-	79:4<9:	/=	!�	A�

+&�
���
������
�����������
����
����
�
���

�/	�,7C,8=�	��	-,A?59	?5=/-	������	A�	18	-1H9 �	,/
�1921	-1G	-,A?59	?5=/-	�$�$�*	@	#�!��	A�	18	-1H9 �	,/	�,,5,
��	-,A?59	?5=/-	���%#�	@	���(�	A� 	,8:	,/	�1A=	-1G	-,A?59
?5=/-	������	@	��#��	A� 	B979	9-/,D51-;9:�	
=7	/;=-9	?5=/-�
/79,/A98/-	�<=8/7=5�	-<,5?186�	,8:	A=48:186 	B979	7,8"
:=A5.	 -4DF9</9:	 /;4-	 79-45/186	 18	 >=47	 79?51<,/9-	 ,/
�,7C,8=�	>129	79?51<,/9-	,/	�,,5,�	/;799	79?51<,/9-	18	�1A=�
,8:	/B=	79?51<,/9-	18	�1921�

�8	 ,4/4A8	���!�	 916;/	67=B186	 -9,-=8-	,>/97	 -1/9
?79?,7,/1=8	��	<17<45,7	-4D"-,A?59	?5=/-	=>	�	A�	����(	A
18	7,:14- 	B979	9-/,D51-;9:	=8	9,<;	-,A?59	?5=/	18	,	-.-"
/9A,/1<	 :9-168�	 �>	 89<9--,7.�	 /;9	 5=<,/1=8	 =>	 /;9	 -4D"
-,A?59	?5=/-	B,-	A=29:	-=	/;,/	/;917	,79,	B,-	<=A?59/95.

#����	�H�	�884,5	/9A?97,/479
-4A	 ���	 ::	 /;79-;=5:	 2,549
�N� 	 ,8:	 ?79<1?1/,/1=8	 �� 	 18
L489@�464-/	18	���(@����	,/
/;9	�,7C,8=�	�1921�	�,,5,	,8:
�1A=	9G?971A98/,5	-1/9-

�/	,55	-1/9-	/;9	-,A?59	?5=/-	B979	:95189,/9:	18	/;9
>195:	 ,8:	 /;9	 79/,189:	 ��	 -99:"/799-	 ?97	 ;9</,79	B979
A,7C9:	D9>=79	-99:"/799	<4//186�	�4//186-	B979	:=89	,/
�,7C,8=�	�1921	,8:	�,,5,	18	�</=D97	����	,8:	,/	�1A=	18
�?715	���(�	�1/9	?79?,7,/1=8	/79,/A98/-	18<54:9:	A=48:"
186	,8:	-<,5?186�	9G<9?/	,/	�1A=�	B;979	=85.	-<,5?186
B,-	,??519:�	�;9	-/4:.	:9-168	18<54:9:	,5-=	48?79?,79:
<=8/7=5	/79,/A98/�	�8	,55	,79,-	-<,5?186	B,-	:=89	B1/;
/;9	-<==?	=>	,8	9G<,2,/=7	D.	79A=2186	,	297.	/;18	5,.97
=>	 /;9	 /=?	 -=15	 ,1A186	 /=	,<;1929	,	 -1A15,7	 ,A=48/	=>
?79?,79:	-=15	,79,	,-	?=--1D59	:47186	?7,</1<,5	-1/9	?79?,"
7,/1=8�	�;9	A=48:186	B,-	:=89	D.	:166186	,	-;,55=B
:1/<;	,8:	 51>/186	 /;9	?9,/	=8/=	 /;9	 -=15	 -47>,<9	 18	 5=B

B1/;18	/;9	-,A?59	?5=/	,79,�	�4D"-,A?59	?5=/-	B979	A,7C9:
B1/;	?5,-/1<	/4D9-�	�55	/799	-99:5186-	=297	!	<A	18	;916;/
B979	 18298/=719:	 ,<<=7:186	 /=	 /;917	 /799	 -?9<19-�	 �;9
5=<,/1=8	=>	9,<;	-99:5186	B,-	,--9--9:	�?79?,79:	-=15�
48?79?,79:	-=15 �

�7=?	/799-	�:=A18,8/	<=A?9/1/129	-99:5186-	=>	6==:
I4,51/.	,D59	/=	>=7A	<=AA97<1,5	-/9A-	18	/;188186	=7	/;9
>18,5	<4/ 	B979	-959</9:	18	9,<;	-4D"-,A?59	?5=/�	�1A186
,/	�����	<7=?	/799-	?97	;,	59:	/=	,<<9?/186	=89	-99:5186
18	9,<;	-4D"-,A?59	?5=/�	�;9	-959</9:	<7=?	-99:5186	B,-
?79>97,D5.	,	�<=/-	?189�	D4/	1>	/;979	B979	8=	�<=/-	?189-
=7	/;917	<=8:1/1=8	B,-	9-/1A,/9:	21-4,55.	/=	D9	/==	?==7�
9�6�	:49	/=	A==-9	D7=B-186�	,	�=7B,.	-?74<9	=7	-99:
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=71618,/9:	D17<;	-99:5186	B,-	-959</9:	 1>	 ,2,15,D59	=8
/;9	-4D"-,A?59	?5=/�	�;9	;916;/	=>	 /;9	<7=?	-99:5186-
B,-	A9,-479:	B1/;	,<<47,<.	=>	=89	<A�

!������������
�����

�9,8	 -99:5186	84AD97-	 �>=7	 /=/,5	 ,8:	 <7=?	 -99:"
5186- 	D.	-?9<19-	B979	<,5<45,/9:	,<<=7:186	/=	/;9	9G"
?971A98/,5	-1/9-	,8:	-1/9	?79?,7,/1=8	/79,/A98/-�	�;9	:1>"
>9798<9-	 18	 /;9	 -99:5186	84AD97-	 ?97	 ;,	 ,<<=7:186	 /=
/;9	 -1/9	 ?79?,7,/1=8	 /79,/A98/-	 18	 9,<;	 5=<,/1=8	B979
/9-/9:	B1/;	,	=89"B,.	,8,5.-1-	=>	2,71,8<9	B1/;	/79,/"
A98/	,-	/;9	>1G9:	9>>9</	,8:	D5=<C	,-	/;9	7,8:=A	9>>9</�
�;9	/79,/A98/	A9,8-	B979	<=A?,79:	4-186	�4C.9\-	A45"
/1?59	7,869	/9-/	,/	,	-1681>1<,8<9	59295	=>��	t	�����	�::1"
/1=8,55.�	/;9	>=55=B186	5189,7	A1G9:"9>>9</-	A=:95	18<54:"
186	,55	=>	/;9	5=<,/1=8-	B,-	<=8-/74</9:	/=	/9-/	/;9	>1G9:
/79,/A98/	9>>9</-�

��,@�Z�	��	�9�� ��9�	�,	h	��,@� �� 
B;979	�

�,@
	1-	/;9	/=/,5	84AD97	=>	/799-	=7	/;9	84AD97	=>

<7=?	/799-	D.	-?9<19-�		��		1-	/;9	-1/9	?79?,7,/1=8	/79,/"
A98/	�<=8/7=5�	-<,5?186	=7	A=48:186	9G?79--9:	,-	:4AA.
2,71,D59- �	,8:	� ��'�	�,	�	,8:	��,@�,79	/;9	7,8:=A	9>>9</-	=>
-1/9�	D5=<C	B1/;18	/;9	-1/9�	,8:	/;9	79-1:4,5	977=7�	79-?9<"
/1295.�

Results

�����

������

�;9	 /=/,5	 84AD97	 =>	 ,55	 -99:5186-	 �-?9<19-	 <=A"
D189: 	B,-	;16;	=8	,55	-1/9-	,8:	18	,55	/79,/A98/-�	�;9
5=B9-/	84AD97	=>	 -99:5186-	 �%�(��	;,"� 	B,-	 >=48:	 18
<=8/7=5	?5=/-	,/	�,7C,8=	,8:	/;9	;16;9-/	84AD97	=>	-99:"
5186-	�������	-99:5186-	;,"� 	B979	18	A=48:9:	?5=/-	,/
�1921	�
16479	! �

�;9	,297,69	84AD97	=>	?189	 -99:5186-	B,-	$����
;,"�	��,D59	� �	�<<=7:186	/=	/;9	A1G9:	A=:95	18<54:186
,55	 5=<,/1=8-�	A=48:186	 ;,:	 ,	 ;16;5.	 -1681>1<,8/	 ��\t
����� 	,8:	-<,5?186	,	89,75.	-1681>1<,8/	��MR	���(� 	9>>9</
=8	/;9	/=/,5	84AD97	=>	?189	-99:5186-�	�<<=7:186	/=	/;9
9G?971A98/"-?9<1>1<	A=:95-�	D=/;	-<,5?186	,8:	A=48:186
9I4,55.	1A?7=29:	/;9	?189	-99:5186	9A97698<9	,/	�,7"
C,8=�	D4/	=85.	A=48:186	:1:	-=	18	/;9	�,,5,	9G?971A98/�
�/	 �1921	 ,8:	�1A=	 /;9	 84AD97	 =>	 ?189	 -99:5186-	B,-
;16;	,5-=	=8	48?79?,79:	-=15	,8:	/;4-	/;9	-1/9	?79?,7,"
/1=8	:1:	8=/	;,29	,	-1681>1<,8/	9>>9</	�
16479	!�	�,D59	� �
�;9	/=/,5	84AD97	=>	D17<;9-	B,-	89,75.	/;799	/1A9-	;16;97
/;,8	/;9	84AD97	=>	?189-�	=8	,297,69	��,D59	� �	
49	/=
/;9	5,769	2,71,/1=8	18	D17<;	-99:5186	84AD97-�	/;979	B979
8=	-1681>1<,8/	/79,/A98/	9>>9</-	,<<=7:186	/=	9G?971A98/"
-?9<1>1<	/9-/-�	�;9	A9,8	-99:5186	84AD97-	=>	D=/;	-?9"
<19-	B979�	;=B9297�	;16;97	B1/;	-1/9	?79?,7,/1=8	,8:	,
297.	;16;	84AD97	=>	D17<;	-99:5186-	9G1-/9:	9-?9<1,55.
18	-<,5?9:	?5=/-	,/	�,,5,	,8:	18	-=A9	A=48:9:	?5=/-	,/
�1921	�
16479	! �	�<<=7:186	/=	/;9	A1G9:	A=:95	18<54:186

,55	9G?971A98/-�	-<,5?186	/4789:	=4/	/=	;,29	,	-1681>1"
<,8/	��MR	���!# 	,8:	18<79,-186	9>>9</	=8	/;9	84AD97	=>
D17<;	-99:5186-	��,D59	� �

	�;9	84AD97	=>	�=7B,.	-?74<9	-99:5186-	B,-	<59,75.
/;9	;16;9-/	,/	�1A=	������@��#��	;,"� �	B;159	,/	�1921	,8:
�,,5,	/;979	B979	���@#��	,8:	(�@�(�	-?74<9-	;,"��	79"
-?9</1295.�	 �/	 �,7C,8=	 /;979	 B979	 =85.	 -=A9	 -?74<9
-99:5186-	��@��	-99:5186-	;,"� �

�/	�,7C,8=	/;9	;916;/	=>	/;9	?189	-99:5186-	B,-	��@
�$	<A�	,/	�1921	1/	B,-	�*@(%	<A�	,/	�,,5,	1/	B,-	$#@��	<A�
,8:	,/	�1A=	1/	B,-	$�@!(	<A	�
16479	$ �	�;9	/79,/A98/-
:1:	 8=/	 ,>>9</	 /;9	 ;916;/	 =>	 ?189	 ,8:	 D17<;	 -99:5186-
9G<9?/	,/	�,,5,�	B;979	D17<;	-99:5186-	B979	/,559-/	18	/;9
-<,5?9:	?5=/-�	�17<;	-99:5186-	B979	A4<;	/,5597	/;,8	?189
-99:5186-	,8:	B979	/;9	/,559-/	,/	/;9	-=4/;978A=-/	9G"
?971A98/,5	-1/9	,/	�,7C,8=	�
16479	$ �	�17<;	;916;/	,<"
<=7:186	/=	/;9	:1>>9798/	/79,/A98/-	2,719:	D9/B998	���@
�$#	<A�	�*$@��!	<A�	�$!@���	<A	,8:	��*@�!�	<A	,/	/;9
�,7C,8=�	�1921�	�,,5,�	,8:	�1A=	-1/9-�	79-?9</1295.�

4� �	�G�	�1G9:	A=:95	 79-45/-	=8	 /;9	9>>9</	=>	-1/9	?79?,7,"
/1=8	/79,/A98/-	=8	/;9	84AD97	=>	,55	-99:5186-	,8:	/;9	84AD97
=>	 <7=?	 -99:5186-	 D.	 -?9<19-�	 �-/1A,/9	 -/,8:,7:	 977=7-	 ,79
61298	18	?,798/;9-9-

#����	�I�	�;9	/=/,5	84AD97	=>	-99:5186-	18	/;9	-/4:.	,79,-�
�	R	<=8/7=5�	8=	-=15	?79?,7,/1=8�	�	R	-<,5?186�	�	R	A=48:"
186�	�9,8-	 �,55	 -?9<19-	 <=AD189: 	A,7C9:	 B1/;	 /;9	 -,A9
<;,7,</977	 :=	8=/	 :1>>97	 >7=A	9,<;	=/;97	 ,<<=7:186	 /=	�4C"
9.\-	 /9-/	,/	,	-1681>1<,8<9	59295	=>	�	t	����� 

���� �C��������	�

������� 	
��
���

�5�� ������� ��� ����� ������������ ��� ����� ����� ��4���������� 7���7� ��� �������

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

���

� ������ ����� �������� �� � !�"�
#$
� ������ ����$��% �������� �!�"�

#$
�

&�� ����� �
'$����%��� � ��(�)��� �$" � ���(�)��

�% ��$� �

'$����%��� � ��(�)��

� ��$ "�

���(�)�

�% ��$� �

+����� � � ����� ������	� ���
�����

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

� ��
�
�
� ��
�

� � ��
�
�� � ��
�

�� ��
�


 � ��
�����

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

 ���
�	� ���� ����	�

� ��
�
�� � ��
�
�� � ��
�

� � ��
�

�� ��
�
�� � ��
�
�� �

� ������� � ����
� ����

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

� ��
�

�� ��
����� ��
��
� � ���
�

�� ��
�

� � ��
���� �

��� ���� !	� �������� �������� ������ ������ �
��
� ��
�� �

��� ���� ! ��" ���# 		� �������� 
�� � ��
�� � ����
� 
��� ��
���

$!%������ �������� �������� ������ �

��� �
��� � ������

�



������

������

�;9	,297,69	84AD97	=>	<7=?	-99:5186-	B,-	,5A=-/
�����	;,"�	18	,55	/79,/A98/-	�
16479	� �	�;9	5=B9-/	84A"
D97-	=>	<7=?	-99:5186-	B979	=8	 /;9	48?79?,79:	-=15	 ,/
�,7C,8=	������	-99:5186-	;,"� 	,8:	,/	�,,5,	���*#�	-99:"
5186-	;,"� �	�;9	,297,69	84AD97	=>	?189	<7=?	-99:5186-
=8	48?79?,79:	?5=/-	B,-	���!$	;,"�	��,D59	� �	�;9	A1G9:
A=:95	18:1<,/9:	,	-1681>1<,8/	18<79,-186	9>>9</	=>	D=/;
-<,5?186	�h$*(	-99:5186-	;,"��	�\R	����� 	,8:	A=48:186
�h(#(	-99:5186-	;,"��	�MtM����� 	=8	?189	<7=?	-99:5186-
��,D59	� �	�1/9	?79?,7,/1=8	,5-=	18<79,-9:	/;9	-;,79	=>
?189-	 ,A=86	 ,55	 /;9	 <7=?	 -99:5186-	 9-?9<1,55.	 18	 /;9
�,7C,8=	,8:	�,,5,	9G?971A98/-�	B;979	/;9	?7=?=7/1=8	=>
D17<;	79A,189:	297.	;16;	=8	48?79?,79:	-=15	�
16479	� �
�8297-95.	/;1-	A9,8-	/;,/	-=15	?79?,7,/1=8	-1681>1<,8/5.
79:4<9:	/;9	84AD97	=>	<7=?	D17<;	-99:5186-	�-<,5?186	D.
"���	;,"�	,8:	A=48:186	D.	"!%�	;,"��	=8	,297,69 	,8:	/;9

-;,79	=>	D17<;	=8	?79?,79:	-=15-�	D9<,4-9	=8	/79,/9:	?5=/-
/;979	B979	A=79	?189	-99:5186-	/=	<;==-9	,-	<7=?	-99:"
5186-�	�=B9297�	/;9	-,A9	<=45:	8=/	D9	-/,/1-/1<,55.	2971"
>19:	18	/;9	�1921	,8:	�1A=	9G?971A98/-	B;98	9G,A18186
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=>	 ?189	 B,-	 ,5A=-/	 /;9	 -,A9	 ,-	 >=7	 /;9	 -<,5?9:	 ,8:
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-<,5?9:	 -=15�	�;1-	?7=D,D5.	 18:1<,/9-	 /;,/	A=-/	=>	 /;9
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9G<,2,/9:	>7=A	,8	,::1/1=8,5	:1/<;�

Discussion

�9	-/4:19:	/;9	79-45/	=>	8,/47,5	7969897,/1=8	,>/97
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=DF9</129	B,-	/=	,--9--	/;9	84AD97	=>	<7=?	/799-	,>/97
916;/	.9,7-	>7=A	-99:	/799	<4//186�	�8	/;1-	-/4:.�	,	-4>>1"
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=79-/	�</	,8:	�=2978A98/	
9<799�
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=8	/;9	A=1-/479	=>	/;9	?79?,79:	-=15	:9?98:186	=8	/;9
?792,15186	B9,/;97	<=8:1/1=8-�	�18<9	/;9	9-/,D51-;A98/
=>	-99:5186-	,>/97	-99:	/799	<4//186	,8:	-=15	?79?,7,/1=8
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/1=8-	:47186	-=A9	=>	 /;9	.9,7-�	-4<;	,-	 /;9	B,7A	,8:
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-=8�	 �8	B955";4A1>19:	�#��T":=A18,/9:	?9,/�	 ,-	 18	 /;9
-/4:.	-1/9-�	B,/97	<=8:4</121/.	1-	5=B	B;1<;	A,.	/7,8-"
>=7A	-<,5?-	18/=	B,/97	?=8:-	,>/97	5=8697	?971=:-	=>	7,18�
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;,29	D998	-;=B8	/=	D9	,	;16;"71-C	?971=:	>=7	.=486	-99:"
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��,,71898	9/	,5�	���!�	�,,71898	���! �	�8	?71-/189	?9,/5,8:-
-99:-	697A18,/9�	D4/	-99:5186-	:=	8=/	9-/,D51-;	=8	5,B8-�
B;979	/;9	B,/97	/,D59	1-	<5=-97	/=	-=15	-47>,<9	/;,8	18	;4A"
A=<C-	B;979	 -99:5186-	 <,8	 9-/,D51-;	 ��=5A6798	 9/	 ,5�
���� �	
47/;97A=79�	,	;16;	67=48:	B,/97	/,D59	18<79,-9-
8=/	=85.	/;9	/=/,5	<=297,69	=>	2969/,/1=8	D4/	,5-=	<=5=81"
H,/1=8	=>	-?9<19-	-4<;	,-	�����1��&4�!#0�"#�&4�	B;1<;
-/7=865.	 79:4<9-	 /;9	 -99:D9:	 79<9?/121/.	 =>	 /;9	 -<,5?-
,8:	>477=B-	��,,71898	9/	,5�	���% �

�=48:186	,8:	-<,5?186	?7=:4<9:	-1A15,7	79-45/-	18
/;1-	-/4:.	B;98	/;9	7969897,/1=8	79-45/-	B979	,--9--9:
D.	 /;9	84AD97	=>	 <7=?	 -99:5186-�	 �8	A=48:186�	 -99:-
9-/,D51-;	 /;9A-9529-	=8	,8	9592,/9:	 -47>,<9�	B;1<;	 1-
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,8:	D17<;	18	/98	:B,7>"-;74D	,8:	�#((�"�&4�!���$3�/#�#
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+�������� ����	 �%!#�	 �F1/9//4F98	 -=1:98	 A9/-1//JA1-9-/J�	 X�8
,>>=79-/,/1=8	 =>	 :7,189:	 ?9,/5,8:-Y	 	 �� !#� ��""�(#	 $(�	 $!@
�*�	 �2,15,D59	 =85189	 ,/�	 ;//?-�__:=1�=76_����$��$_->�,	 �!%!%

2���	�������� ��	 �%*��	 �,8;,8	 =F1/4-,54998	 44:1-/,A1898
AJ/J-/.-A989/95AJ55J�	 X�4AA=<C"D415:186	 A9/;=:	 18	 79"
>=79-/,/1=8	 =>	 ,8	 =5:	 :7,18,69	 ,79,Y�	 �&�	 �(�!@$ �	 (�@
(#�	 �18	 
1881-;	 B1/;	 �8651-;	 -4AA,7. �

�9/-J/15,-/=551898	 24=-1C17F,	 ���$�	 
1881-;	 �/,/1-/1<,5	 .9,7D==C
=>	 >=79-/7.�	 �>>1<1,5	 -/,/1-/1<-	 =>	 
185,8:�	 �671<45/479�

���� �C��������	�

������� 	
��
���

�5�� ������� ��� ����� ������������ ��� ����� ����� ��4���������� 7���7� ��� �������

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

���




=79-/7.	 ,8:	 
1-;97.�	 �9/-J8/4/C1A4-5,1/=-�	 �,8/,,8	 /=1"
A1?,1CC,�	 �2,15,D59	 =85189	 ,/�	 	 ;//?�__BBB�A9/5,�>1_F45C,1"
-4/_A9/-,/15,-/=5518982-C_/15,-/=2-C"-1-,5/=�;/A

2�����	��� 2�� ��
� !�������	��� ��	 �%#��	 �,88=1/4C-98	 F,
A4=CC,4C-98	 2,1C4/4-	 C44-98	 F,	 C=1248	 44:1-/4A1-998
97J155J	 &,18448	 2,,7,",54998	 ?,C-4/47?91-155,	 -=155,�	 X�>"
>9</	 =>	 >97/151H,/1=8	 ,8:	 -=15	 ?79?,7,/1=8	 =8	 /;9	 7969897"
,/1=8	 =>	 D17<;	 ,8:	 -?74<9	 =8	 /;1<C	 ?9,/	 -=15-	 18	 &,1844Y�
�� �#� ����$�# �#	 $#��	 �(	 ??�	 �2,15,D59	 =85189	 ,/�	 ;//?�__
478�>1_���������%��"$�"��!�"%	 A18	 
1881-;	 B1/;	 �8651-;
-4AA,7. �

2�����	��� 2�� ��
� !�������	��� ��	 �%#$�	 	 �F1/4C-98�	 5,8"
8=1/4C-98	 F,	 A4=CC,4C-98	 2,1C4/4C-9-/,	 54=8/,1-998	 44:"
1-/4A1-998	 ?198-,7,7JA9955J�	 X�>>9</	 =>	 :1/<;186�	 >97/151"
H,/1=8	 ,8:	 -1/9	 ?79?,7,/1=8	 =8	 8,/47,5	 7969897,/1=8	 18	 5=B"
-9:69	 ?189	 >98-Y	 �9/-J8/4/C1A4-5,1/=C-98	 /19:=8,8/=F�
�!!�	 �*	 ??�	 �2,15,D59	 =85189	 ,/�	 ;//?�__478�>1_���������
%��"$�"�%*�"$	 �18	 
1881-; �

2�	��	�B��8 ����� ��	 �%($�	 �>>9</	 =>	 :9?/;	 /=	 B,/97	 /,D59
=8	 ;916;/	 67=B/;	 =>	 /799	 -99:5186-	 18	 ,	 67998;=4-9�	 ���3
�$�� �(��"(�	 ���! �	 !�(@!�(�

9	������� 2��� "�����	��� 2��� 2������	��� ���� "������� ��� ��

+���	�� ��	 �����	 �=48:186	 ,8:	 -<,5?186	 ?71=7	 /=	 79>=7"
9-/,/1=8	 =>	 ;.:7=5=61<,55.	 -98-1/129	 :99?"?9,/9:	 -1/9-�	 >,<"
/=7-	 D9;18:	 �<=/-	 ?189	 7969897,/1=8	 -4<<9--�	 �� !#� ��""�3
(#	 $��$ �	 ($*"((*�	 �2,15,D59	 =85189	 ,/�	 ;//?�__:G�:=1�=76_
����$��$_->�%#

9	������� 2��� "�����	��� 2��� ��88	����� +��� �	�����	��� ���
���%%��� 2��� "��3����� 4�� ��
� +���	�� ��	 ���!�	 �=597,8<9
=>	 ?9,/"67=B8	 �<=/-	 ?189	 -99:5186-	 /=	 B,/975=66186	 ,8:
:7=46;/�	 �=7?;=5=61<,5�	 ?;.-1=5=61<,5�	 ,8:	 A9/,D=51<	 79"
-?=8-9-	 /=	 -/79--6� ����$�� �(� �0%� #"/� �#"#0�4�"�	 !�*�
$!"�!�	 :=1�������(_F�>=79<=����!��*���*

9���	�� !�� E�� 2�	 �%���	 �;9	 18>5498<9	 =>	 -99:D9:	 <=8:1/1=8-	 =8
/;9	 7969897,/1=8	 =>	 -?74<9	 ,8:	 D,5-,A	 >17�	 �,8,:,	 
9?,7/"
A98/	 =>	 �=7/;978	 �>>,17-	 ,8:	 �,/47,5	 �9-=47<9-�	 
=79-/"
7.	 �7,8<;�	 �&  ���"� ��*�	 #*M??�

"�����	��� 2�	 �%%!�	 �1/98	 CJ-1/955J	 44:1-/,A1-C.?-1J	 =F1/4-"
,549A9/-1J�	 X�=B	 /=	 A,8,69	 :7,189:	 ?9,/5,8:	 >=79-/-Y	 �8�
��	 �,1;=	 ,8:	 ��	 �4=/=	 ��:-� �	 �9/-J8/4/C1A4-?J12J	 �=71-"
-,	 �%%��	 �9/-J8/4/C1A4-5,1/=C-98	 /19:=8,8/=F,	 "	 �;9

1881-;	 
=79-/	 �9-9,7<;	 �8-/1/4/9�	 �9-9,7<;	 �,?97-	 $*��
("��	 �18	 
1881-; 	 �2,15,D59	 =85189	 ,/�	 ;//?�__478�>1_����
�����%��"$�"�!�*"$

"�����	��� 2�	 �%%*�	 &,-24?,1CC,/9C1Fc1:98	 2,1C4/4-	 2,8;="
F98	 =F1/4-,5491:98	 /,1A9//4A1-998�	 &17F,551-44/998	 ?974-"
/42,	 /,7C,-/954	 X�>>9</	 =>	 -1/9	 >,</=7-	 =8	 79-/=<C186	 =>
=5:	 :7,18,69	 ,79,-�	 �	 51/97,/479	 79219BY 6� �&�� 3� ����$� #"/
��#�	 $#�! �	 (�"*�	 �18	 
1881-;	 B1/;	 �8651-;	 -4AA,7. 

"�����	��� 2�	 �����	 &,-21551-44:98	 F,	 A,,8A4=CC,4C-98	 2,1"
C4/4-	 AJ88.8	 F,	 C=1248	 /,1A9//4A1-998	 2,7?4"	 F,
?4=54CC,/4729C,8C,155,	 X�>>9</	 =>	 2969/,/1=8	 ,8:	 -1/9
?79?,7,/1=8	 =8	 /;9	 79-/=<C186	 =>	 �<=/-	 ?189	 ,8:	 D17<;	 18
:B,7>"-<;74D	 ,8:	 �#((�"�&4� !���$3�/#�#	 /.?9	 ?9,/5,8:
>=79-/-Y�	 �&�� 3� ����$� #"/� ��#�	 �!�� �	 $�"(�	 �18	 
1881-;
B1/;	 �8651-;	 -4AA,7. �

"�����	��� 2�	 ���!�	 �J88.8	 C.52c	 F,	 54=8/,1898	 /,1A9//4"
A1898	 2,8;=155,	 =F1/4-,549155,	 "	 /4729A,1:98	 44:1-/,A1-"
98	 971/.1-?117/91/J	 X�7/1>1<1,5	 ,8:	 8,/47,5	 -99:186	 =>	 �<=/-
?189	 18	 =5:	 :7,18,69	 ,79,-	 @	 �81I49	 >9,/479-	 =>	 >=79-/	 79"
69897,/1=8	 =8	 ?9,/5,8:-Y�	 
1--97/,/1=89-	 
=79-/,59-	 �($�
($	 ??�	 :=1�����$��$_:>��($	 �18	 
1881-;	 B1/;	 �8651-;	 ,D"
-/7,</ �

"�����	��� 2�� ��
� ��%��	��� ��B9�	 �����	 �,,C,;4A4C-98	 F,
C,-21551-44:98	 .;/91-2,1;/954	 �=;F=1-"�JA998	 2,8;=155,
=F1/4-,549155,	 X�=2,71,/1=8	 D9/B998	 7,B	 ;4A4-	 5,.97	 ,8:
2969/,/1=8	 =8	 ?9,/5,8:-	 :7,189:	 >=7	 >=79-/7.	 18	 B9-/978

185,8:Y�	 �&�� 3� ����$� #"/� ��#�	 ���$ �	 ��*"�$�	 �18	 
188"
1-;	 B1/;	 �8651-;	 -4AA,7. 

"�����	��� 2��� ��	������ /�� ��
� +��'��� ��	 ���!�	 &=-/94-="
5=-4;/91:98	 2,1C4/4-	 -19A98/98	 1/JA1-998	 F,	 /,1A198	 2,7"
;,1-C9;1/.C-998	 /4729A,,8	 A9/-J844:1-/4-,5,8	 A4=CC,4-"
?188=155,	 X�>>9</	 =>	 -=15	 A=1-/479	 <=8:1/1=8-	 =8	 -99:	 697"
A18,/1=8	 ,8:	 9,75.	 -99:5186	 :9295=?A98/	 18	 ?79?,79:
A1<7=-1/9-	 18	 ?9,/5,8:	 >=79-/	 7969897,/1=8	 ,79,-Y6� �&�� 3
����$� #"/� ��#�	 ($��"! �	 ��"*�	 �18	 
1881-;	 B1/;	 �8651-;
-4AA,7. �

"�����	��� 2��� ��%��	��� �B9�� ��
� ��	������ /�	 ���%�
�4=CC,4-FJ5C198	 C,-21551-44:98	 C9;1//.A1898	 =F1/9//4F98
-=1:98	 A9/-J844:1-/,A1-,5=155,	 X�969/,/1=8	 -4<<9--1=8	 18
?79?,79:	 A1<7=-1/9-	 18	 :7,189:	 ?9,/5,8:	 >=79-/	 7969897,"
/1=8	 ,79,-Y�	 �&�	 (��!"$ �	 #�@��%�	 �2,15,D59	 =85189	 ,/�
;//?�__BBB�-4=�>1_,7/1<59_%#(%	 �18	 
1881-;	 B1/;	 �8651-;
-4AA,7. �

	 "�%���� 4�� ��
� &���� 2�	 �%�$�	 	 �99:	 697A18,/1=8	 ,-	 ,>>9</9:
D.	 -4</1=8	 >=7<9	 =>	 -=15	 ,8:	 -,<<;,7=-9	 -=54/1=8�	 �&  ���"
��� �1�� 	�@%�� �"�!��$��%� ����$�$	 $(�	 ��%@�(#�

"��P�	� 	���� ��	 �%%��	 
=79-/	 7969897,/1=8	 =8	 84/7198/"?==7
?9,/5,8:-�	 �>>9</-	 =>	 >97/151H,/1=8�	 A=48:186	 ,8:	 -=B186�
�� !#� ��""�(#	 �%�! �	 ���@����	 �2,15,D59	 =85189	 ,/�	 ;//?�_
_:=1�=76_����$��$_->�,%��#

"��P�	� 	���� ���� ���%����� ��� ��
� ������	��� �B2�	 �����
�44"	 F,	 /4729/4;C,8	 2,1C4/4C-9/	 C,-21551-44/998	 F,	 AJ8"
8.8	 /,1A9//4A1-998	 ?JJ/9;,C,/455,	 /4729C,8C,,55,	 X�>"
>9</-	 =>	 ?9,/	 ,-;	 ,8:	 B==:	 ,-;	 =8	 7969897,/1=8	 =>	 �<=/-
?189	 18	 <59,7<4/	 ?9,/5,8:	 >=79-/Y�	���$i������"� #�@#@#&$@��3
,#	 $_�����	 !$�"$�!�	 �2,15,D59	 =85189	 ,/�	 ;//?-�__:=1�=76_
����$��$_A,�(%!#	 �18	 
1881-; �

/��'�%����� ���� /<��<�	��� 9��� ��	������ "��� "�	
�� ���� ����%��B
	��� ��� ��
� x�3<�<�� ��	 �9:-� 	 �����	 �9/-J8;=1:=8	 -4"
=-1/4C-9/	 -4=A9/-198	 ;=1/==8�	 /.c=?,-�	 X�==:	 ?7,</1<9
641:95189-	 >=7	 A,8,69A98/	 =>	 ?9,/5,8:-	 >=79-/-	 "	 ;,8:"
D==CY	 	#���"� ,& @#�$&,#'� ���	 ??�	 �18	 
1881-; �	 �2,15,D59
=85189	 ,/�	 ;//?-�__BBB�A9/-,8;=1/=-4=-1/4C-9/�>1_B?"<=8"
/98/_4?5=,:-_���(_�#_�9/-,8;=1:=8l-4=-1/4C-9/l�4=A9/
-198;=1/==8l�,?1=l�����?:>

A��
�� ��� 0�� ��
� �	���8�� ��� ��	 	 �%#$�	 �5,<C	 -?74<9	 7969897"
,/1=8	 /71,5-	 89,7	 �1?16=8�	 �8/,71=�	 �5,8/186	 297-4-	 -99:"
186�	 5=B5,8:-	 297-4-	 4?5,8:�	 <59,7<4/	 297-4-	 -/71?<4/�	 �,"
8,:1,8	 
=79-/7.	 �9721<9�	 �,45/	 �/9�	 �,719�	 �8/,71=�	 �8>=7"
A,/1=8	 �9?=7/	 �")"!(��	 �%	 ??�	 �2,15,D59	 =85189	 ,/�
;//?-�__<>-�87<,8�6<�<,_?4D51<,/1=8-'1:R%�!(
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