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�?9<19-	 =>	 /;9	 6984-	��4�  #��#	 ,8:	 ������-#$�/��"	 ,79	 ,A=86	 /;9	A=-/	 <=AA=8	 <,4-9-	 =>	 -/9A	 ,8:	 7==/	 7=/	 18	 �5=2981,�
��4�  #��#	 -??�	 18>9</	 :9<1:4=4-	 ,8:	 <=81>97=4-	 /799-�	B;159	 ������-#$�/��"	 -??�	A,185.	 /;79,/98	 ��(�#� #-��$�	 ��"&$	 -??��	 ,8:	�-��$
# -#�	 �,-9:	 =8	 /;9	 :,/,	 >7=A	 /;9	 -,81/,7.	 >955186	 =>	 18>9</9:	 /799-�	B9	 9-/1A,/9:	 /;9	 <47798/	 -/,/9	 ,8:	 <,5<45,/9:	 /;9	 ?7=?=7/1=8-
79?79-98/9:	 18	 /=/,5	 >955186�	 /=/,5	 -,81/,7.	 >955186�	 /=/,5	 -,81/,7.	 >955186	 :49	 /=	 7==/	 7=/	 :1-9,-9-�	 18	B==:	 -/=<C�	 ,8:	 18	 18<79A98/-	 >7=A
���!	 /=	 ���*�	�18<9	���$�	 /;979	 ;,-	 D998	 ,	 <=8-/,8/	 18<79,-9	 18	 /;9	 -,81/,7.	 >955186	=>	 :9<1:4=4-	 ,8:	 <=81>97=4-	 /799-	 :49	 /=	 18>9</1=8-
D.	��4�  #��#	 -??�	 �8	 ���*�	 !��#$%	A!	=>	 /1AD97	B979	;,729-/9:	:49	 /=	��4�  #��#	 -??�	�1298	 /;9	 ?79-98/	 -1/4,/1=8�	B9	 ,--4A9	 /;,/	 /;9
,A=48/	 =>	 -,81/,7.	 >955186	B155	 <=8/1849	 /=	 18<79,-9�	 D4/	 1/	B155	 8=/	 ,<<=48/	 >=7	 5,769	 -;,79-	 18	B==:	 -/=<C	 =7	 18<79A98/�	 �8	 ���*�
-,81/,7.	 >955186	=>	��4�  #��#	 18>9</9:	 <=81>97-	 79?79-98/9:	�*�(E	=>	 ,55	 -,81/,7.	 >955186	:49	 /=	 :1-9,-9-�	 �8	 /;9	 <,-9	 =>	 :9<1:4=4-	 /799-�
/;9	 -;,79	B,-	 5=B97�	 1�9�	 *��E�	��4�  #��#	 -??�	B,-	 /;9	A,18	 <,4-9	 =>	 -,81/,7.	 >955186	 :49	 /=	 :1-9,-9	 ����%E 	 18	 /;9	 �=-/=F8,	 >=79-/
A,8,69A98/	 481/	 �
�� �	B;159	 95-9B;979	 -;,79-	 =>	 4?	 /=	 ��E	B979	 79<=7:9:�	�96,7:186	������-#$�/��"	 -??��	 /;9	 ,A=48/	 =>	 >955186
:9<79,-9:	=297	 /;9	.9,7-�	 �8	 ���*�	 !!�%��	A!	=>	B==:�	 ,<<=48/186	 >=7	 ���*E	=>	 /;9	 /=/,5	 -,81/,7.	 >955186	:49	 /=	 :1-9,-9�	B,-	 >9559:	:49
/=	������-#$�/��"	 -??�	�4/	 =>	 /;9	 /=/,5	 -,81/,7.	 >955186-	:49	 /=	 /;9-9	 >4861�	 =8	 ,297,69	*%��E�	���%E�	 ,8:	!$�!E	=>	��(�#�#-��$�	�-��$
# -#	 ,8:	��"&$� $% !�$���$�	 79-?9</1295.�	B979	 >9559:	:49	 /=	������-#$�/��"	 18>9</1=8�	�9	?79:1</	 /;,/	 /;9	2=54A9	=>	 /1AD97	;,729-/9:	:49
/=	������-#$�/��"	 -??�	B155	 67,:4,55.	:9<79,-9	=297	 /;9	.9,7-	 :49	 /=	 /;9	 5=B97	B==:	 -/=<C-	=>	�=7B,.	 -?74<9�	B;1<;	;,-	 79<98/5.	D998
;1/	 D.	 84A97=4-	 8,/47,5	 :1-,-/97-	 ,8:	 18>9-/,/1=8	 =>	 D,7C	 D99/59-�	�;9	 /798:	 =>	������-#$�/��"	 18<1:98<9	 >7=A	=47	 -/4:.	 <=8>51</-	B1/;
=/;97	 79-9,7<;	 /;,/	 9G?9</	 ;16;97	 18<1:98<9	 =>	 7==/	 7=/-	 :49	 /=	 <51A,/9	 <;,869	 9>>9</-�

�	51���F	 -,81/,7.	 >955186�	��4�  #��#	 -??��	������-#$�/��"	 -??��	 7==/	 7=/�	 7==/	 :1-9,-9�	 �5=2981,
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�<<=7:186	 /=	 /;9	 �5=2981,	 
=79-/	 �9721<9	 ��
� �
�5=2981,	?=--9--9-	���#$���(	;,	=>	>=79-/-	/;,/	79?79"
-98/	�#�$E	=>	1/-	,79,�	�8	/;9	B==:	-/=<C�	$�E	,79	<=81"
>97-	B1/;	,	?79:=A18,8<9	=>	�=7B,.	-?74<9�	B;1<;	79?"
79-98/-	!�E	=>	/;9	B==:	-/=<C	�+��	���* 	,8:	1-	B1:9"
-?79,:	>7=A	/;9	5=B5,8:-	/=	/;9	-4D,5?189	H=89�	�8	/;9
?,-/�	1/	B,-	679,/5.	?7=A=/9:	,8:	9G?,8:9:	D9.=8:	1/-
8,/47,5	;,D1/,/�	49	/=	18,:9I4,/9	-1/9	<=8:1/1=8-�	/;9-9
-/,8:-	,79	A=79	9G?=-9:	,8:	-4-<9?/1D59	/=	>486,5	18"
>9</1=8-	,8:	18-9</	,//,<C-�

�A=86	:1-9,-9-�	 /;9	A=-/	>79I498/	,8:	A=-/	-16"
81>1<,8/	 <=81>97=4-	 :1-9,-9	 18	 �5=2981,	 1-	 ,	 7==/	 7=/
<,4-9:	D.	������-#$�/��"�#""�$&4	�
7� 	�79>�	$�"$&� #��
��48:,	 �%%* �	 �;1-	 1-	 ,8	 ,6679--129	 ?,/;=698	 /;,/
<,4-9-	7==/	,8:	D4//	7=/	?71A,715.	=8	<=81>97-	,8:	-=A9
:9<1:4=4-	 /799-	 18	 /9A?97,/9	 >=79-/-	 =>	 /;9	�=7/;978
�9A1-?;979	�&=7;=898�9/	,5�	�%%#�	�19A95J	,8:	&=7;=898

�%%#�	�-196D4�9/	,5�	���� �	�;9	-?9<19-	<=A?59G	1-	A,185.
,--=<1,/9:	B1/;	-?74<9�	>17	,8:	?189	,8:	<=8-1-/-	=>	/;799
�47=?9,8	 -?9<19-	 ��,7D95=//=	 ,8:	 �=8/;197	 ���! �
������-#$�/��"�#""�$&4��
7� 	�79>�	$�"$&�$���(��	1-	A=-/
<=AA=8	=8	?189-	 ���"&$	 -??� 	=8	-,8:.	-=15-	,8:	 18"
>9</-	 ,	 B1:9	 7,869	 =>	 ;=-/-�	 -4<;	 ,-	�=7B,.	 -?74<9�
<=AA=8	F481?97�	5,7<;	,8:	,5-=	-=A9	:9<1:4=4-	/799-�
D17<;�	,5:97�	7=B,8�	�47=?9,8	,-?98�	9/<�	������-#$�/��"
�#�!����&4	 �19A95J	K	&=7;=898	 18>9</-	 -?74<9	 ,8:
5,7<;�	 297.	 7,795.	 ,5-=	 >17	 /799-�	 ������-#$�/��"
#-����"&4	�19A95J	K	&=7;=898	1-	,--=<1,/9:	B1/;	/;9
?792,598<9	=>	>17	/799-�	=<<477186	,-	,	-,?7=?;./9	=8	>17
,8:	-?74<9	 -/4A?-	,8:	 7,795.	<,4-186	:9<,.	 18	 512186
/799-	�L47<	���� �

������-#$�/��"	 18>9</1=8	 ,8:	 -?79,:	 1-	 ?97>=7A9:
B1/;	D,-1:1=-?=79-	,8:	A.<9514A	�L47<	���� �	�,-1:1="
-?=79-	,79	 1A?=7/,8/	 >=7	 /;9	 18>9</1=8	=>	 >79-;5.	 >9559:
-/4A?-	 ,8:	 7==/	 B=48:-�	 B;159	A.<9514A	 -9729-	 >=7
-?79,:186	>7=A	18>9</9:	-/4A?-	/=	;9,5/;.	/799-	/;7=46;
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7==/	<=8/,</-	=7	67,>/-	�-9<=8:,7.	18>9</1=8- 	�&=7;=898
,8:	�/9851:	�%%# �	�959,-9	,8:	18>9</1=8	=>	D,-1:1=-?=79-
:9?98:	=8	B9,/;97	<=8:1/1=8-�	9-?9<1,55.	;4A1:1/.	,8:
/9A?97,/479	 �L47<	 ���� � � �8	 /9A?97,/9	 7961=8-�	 /;9
D,-1:1=-?=79-	,79	A,185.	7959,-9:	:47186	-4AA97	B;98
/799	 -/4A?-	 ,79	A=-/	 -4-<9?/1D59	 /=	 18>9</1=8	 ��9:>978
,8:	�/9851:	�%%# ���;9	>4864-	:=9-	8=/	18>9</	:47186	?9"
71=:-	B;98	/;9	-4D-/7,/9	/9A?97,/479	9G<99:-	!�MN�	��=--
�%*! 	=7	1-	D95=B	�MN�	�L47<	���� �	�=81:1,	,79	,5-=	?7="
:4<9:	D4/	/;917	7=59	1-	48<59,7�	�,-1:1=-?=79-	697A18,/9
,8:	<=5=81H9	-/4A?-	,8:	7==/-�	�;9	>4864-	67=B-	89<7="
/7=?;1<,55.	B1/;18	/;9	-,?B==:	=>	512186	/799-	D4/	B1/;
/1A9�	18	A=-/	-?9<19-	1/	9G?,8:-	18	/;9	;9,7/B==:�	�;9
7,/9	=>	-?79,:	:9?98:-	=8	-/,8:	/.?9	,8:	;1-/=7.�	>=79-/
<=A?=-1/1=8	,8:	-=15	?7=?97/19-	�&=7;=898	,8:	�/9851:
�%%# �	�8	/;9	8=7/;978	/9A?97,/9	>=79-/-�	,297,69	67=B/;
7,/9-	 =>	 ��@��M<AM?97	 .9,7	 ;,29	 D998	 :=<4A98/9:
��B9:F9A,7C	,8:	�/9851:	�%%!�	L47<	���� �	�;9	A,18	A,<7="
-<=?1<	 -168	 18:1<,/186	 /;9	 ?79-98<9	 =>	 ������-#$�/��"
7==/	7=/	1-	,	?979881,5�	1779645,75.	-;,?9:	-?=7=<,7?�	�;=-9
>741/186	D=:19-	67=B	18	;1::98	?5,<9-�	=8	/;9	7==/-	,8:
-/4A?-�	�8	18>9</9:	512186	/799-�	1/	1-	:1>>1<45/	/=	-99	/;9A�
9G<9?/	18	/;9	<,-9	=>	:99?	B=48:-	=8	/;9	D,7C	=7	18	/;9
<,21/19-	=>	7=//186	/748C-�	�18<9	������-#$�/��"	-?9<19-
4-4,55.	:=	8=/	:9295=?	/.?1<,5	9G/978,5	-168-	=8	512186
/799-�	1/	1-	:1>>1<45/	/=	:1-/18641-;	/;9A	>7=A	=/;97	7=/-�
�951,D59	-168-	=>	������-#$�/��"	-??�	,79	-?=7=<,7?-	,8:
/;9	>=7A,/1=8	=>	<=81:1=?;=79-	=8	/;9	A.<9514A�	�;9	>48"
64-	1-	?7=D59A,/1<	D9<,4-9	9298	,>/97	/;9	>955186	=>	/;9
18>9</9:	/799-�	 1/	79-1:9-	18	-/4A?-	,8:	7==/-�	,8:	>7=A
/;979	9G/98:-	/=	/;9	7==/-	=>	/;9	-477=48:186	/799-�	�;9
7=/	>4861	:9-/7=.	/1AD97	,8:	/;79,/98	<=81>97-	/;,/	B155	D9
?5,8/9:	18	/;9	>4/479�	������-#$�/��"	7==/	:1-9,-9	1-	9<="
8=A1<,55.	1A?=7/,8/	,8:	,>>9</-	A,185.	5=B5,8:	�=7B,.
-?74<9	-/,8:-	/;,/	5=<,/9	=4/-1:9	1/-	8,/47,5	;,D1/,/	�L47<
���� �	�/	1-	9-/1A,/9:	/;,/	������-#$�/��"	18>9</1=8-	18
�47=?9,8	>=79-/-	<,4-9	,8	9<=8=A1<	5=--	=>	,??7=G1A,/95.
#��	A1551=8	947=-	?97	.9,7	��==:B,7:�9/	,56	�%%# �

�8	,::1/1=8	 /=	 /;9	������-#$�/��"	 7==/	 7=/�	 18	 /;9
>=79-/-	=>	�5=2981,�	,5-=	��4�  #��#	-??�	,79	B1:9-?79,:
,8:	<,4-9	A,--129	:19D,<C	=>	/799-�	�=81>97-	,79	A=79
-98-1/129	/=	��4�  #��#	-?9<19-	18	<=A?,71-=8	/=	:9<1:4"
=4-	 /799-O	 �<=/-	 ?189�	 �=7B,.	 -?74<9�	 ,8:	 �47=?9,8
5,7<;	D9186	?,7/1<45,75.	,>>9</9:�	�A=86	/;9	:9<1:4=4-
/799-�	=,C�	<;9-/84/�	,8:	95A	,79	/;9	A=-/	,>>9</9:�	�;9
>17-/	 -168-	 =>	 /;9	 :1-9,-9	 ,79	 /;9	 :9,/;	 =>	 D7,8<;9-�
D7=B8186	,8:	/;9	<,-/	=>	899:59-	,8:	59,29-�	�8	/;9	18"
>9</9:	<=81>97-�	=89	<,8	=D-9729	79-18	>5=B	>7=A	/;9	7==/-
,8:	/;9	7==/	89<C�	�;9	<,AD14A	:19-	,8:	1-	79?5,<9:	D.
,	/;18�	B;1/9	A.<9514A�	�;9	>4864-	<,8	,5-=	-?79,:	>7=A
/799	/=	/799�	B1/;	/;9	4-9	=>	7;1H=A=7?;-�	�	<;,7,</971-/1<
-168	=>	18>9</1=8	B1/;	��4�  #��#	-??�	1-	/;9	,??9,7,8<9
=>	-?=7=<,7?	/4>/-�	B;1<;	<,8	D9	9,-15.	-998	=8	-/4A?-
=7	:9,:	 7==/-	 >7=A	 /;9	 5,/9	 -4AA97	 /=	 -92979	,4/4A8

>7=-/�	�;9	6984-	��4�  #��#	1-	,	<=A?59G	=>	-9298	-?9"
<19-�	=>	B;1<;	�6�4�  �#	,8:	�6��$��%#�	,79	?79:=A18,8/
18	�5=2981,�	�6�4�  �#	?79:=A18,/9-	18	:9<1:4=4-	>=7"
9-/-�	,8:	�6��$��%#�	=<<47-	A,185.	=8	<=81>97-�	-4<;	,-
?189	,8:	�=7B,.	-?74<9	��48:,	�%%��	�,P9C	���# �

�8	�5=2981,�	 /;979	 ,79	 =85.	 ,	 >9B	 -/4:19-	 :9,5186
B1/;	��4�  #��#	-??�	,8:	������-#$�/��"	-??��	,5/;=46;
/;=-9	 /B=	 >486,5	69897,	 ,79	 ,A=86	 /;9	A=-/	:9-/74<"
/129�	�,-/	79-9,7<;	?,?97-	:,/9	D,<C	/=	/;9	.9,7	�%%�	,8:
�%%*�	�9<,4-9	=>	,	;469	9<=8=A1<	1A?,</�	B9	-4669-/
/;,/	 /;979	-;=45:	D9	A=79	,//98/1=8	?,1:	/=	 /;=-9	-?9"
<19-�	�47	?,?97	,1A-	 /=	,--9--	 /;9	-1/4,/1=8	,8:	?7=-"
?9</-	 =>	��4�  #��#	 ,8:	 ������-#$�/��" 	 -?9<19-	 18
�5=2981,	,8:	1/	1-	/;9	>17-/	,//9A?/	/=	92,54,/9	:1-/71D4"
/1=8	=>	/;9-9	/B=	7=/	>4861	,/	/;9	<=48/7.	59295�

Materials and Methods

�;9	�5=2981,	
=79-/	�9721<9	��
� 	79<=7:-	-,81/,7.
>955186	:49	/=	-9297,5	7==/	,8:	-/9A	7=/	:1-9,-9-	18	/;917
:,15.	7=4/189	�+��	���* �	�;9	�
�	:1>>97	D9/B998	%	/.?9-
=>	<4//186-�	�,81/,7.	>955186	1-	=89	=>	/;9A	,8:	79>97-	/=
,	<;=-98	84AD97	=>	/799-	=>	/;9	-,A9	-?9<19-�	B;1<;	,79
>9559:	D9<,4-9	=>	D1=/1<	�18-9</-�	:1-9,-9-	,8:	6,A9	:,A"
,69 	=7	,D1=/1<	>,</=7-	�B18:�	-8=B�	1<9�	:7=46;/	,8:	5,8:"
-51:9 	 18	 /;9	 -,A9	 >=79-/	 -4D"<=A?,7/A98/�	 ,A,69:
/799-	,79	>9559:	/=	1A?7=29	/;9	;9,5/;	-/,/4-	=>	/;9	-/,8:�

=79-/97-	<;==-9	/;9	/.?9	=>	>955186	>=7	9,<;	/799	-?9"
<19-�	�8	/;9	9298/	=>	-,81/,7.	>955186	/;9.	,5-=	21-4,55.
:9>189	B;,/	/;9	<,4-9	=>	:,A,69	1-�	�85.	?71A,7.	:,A"
,6186	,698/	1-	79<=7:9:�	�/	1-	1A?=7/,8/	/=	C8=B	/;,/	,5-=
;9,5/;."5==C186	/799-	;,29	7=/�	D4/	/;9.	,79	8=/	18<54:9:
18	/;9	<,5<45,/1=8-�	�8	=47	-/4:.�	B9	4-9:	:,/,	=8	-,81"
/,7.	>955186	>7=A	���!	/=	���*�	�18<9	>79I498<19-	=>	7==/
,8:	 -/9A	 7=/	 >4861	 ,79	 9G/79A95.	 5=B�	 =85.	 :,/,	 =8
��4�  #��#	-??�	,8:	������-#$�/��"	-??�	B979	-959</9:
>=7	>47/;97	<,5<45,/1=8-	��,D59	� �
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4� �	�G�	 �.?9-	=>	 7==/	 ,8:	 -/9A	 7=/	 >4861	 79<=7:9:	 18	 -,8"
1/,7.	>955186	>7=A	���!	/=	���*	18	�5=2981,
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�8	 /;1-	 ?,?97�	B9	 :=	 8=/	 :1-/18641-;	 D9/B998	 /;9
18:121:4,5	 -?9<19-	 =>	 ��4�  #��#	 ,8:	 ������-#$�/��"�
-18<9	 :,/,	 =8	 /;9	 =<<47798<9	 =>	 /;9-9	 -?9<19-	 ,79	 79"
<=7:9:	 =85.	 ,/	 /;9	 6984-	 59295�	 �8	 /;9	 ,D-98<9	 =>
-?=7=<,7?-	 7951,D59	 :9/97A18,/1=8	 =>	 /;9	 -?9<19-	 18
��4�  #��#	1-	?=--1D59	=85.	B1/;	-?9<1,5	5,D=7,/=7.	/9-/-�
18	B;1<;	?479	<45/479-	,79	<7=--9:	B1/;	<;,7,</971H9:
-/7,18-	 =7	 ,8,5.-9:	B1/;	A=59<45,7	 /9<;81I49-�	 �8	 /;9
<,-9	=>	������-#$�/��"�-??��	-=A9B;,/	A=79	9>>=7/	 1-
899:9:	/=	:1-/18641-;	D9/B998	-?9<19-	��48:,	�%%� �

�9	 4-9:	 :1-9,-9	 ,698/�	 >=79-/	 A,8,69A98/	 481/
�
�� 	,8:	 /799	-?9<19-	,-	2,71,D59-�	
7=A	/;9	
=79-/

48:-	:,/,D,-9	=>	/;9	�5=2981,	
=79-/	�9721<9		B9	,5-=
=D/,189:	:,/,	=8	B==:	-/=<C	,8:	18<79A98/	�+��	���( �
�;98	 B9	 <,5<45,/9:	 ?7=?=7/1=8-	 =>	��4�  #��# 	 ,8:
������-#$�/��"	>955186	18	/;9	795,/1=8	/=	/=/,5	>955186�	/=/,5
-,81/,7.	>955186�	/=/,5	-,81/,7.	>955186	:49	/=	7==/	7=/	:1-"
9,-9-�	/=	B==:	-/=<C�	,8:	18<79A98/-	>7=A	���!	/=	���*�
�9>=79	/;9	<,5<45,/1=8-�	B9	<71/1<,55.	79219B9:	/;9	:,/,
,8:	 >15/979:	 ,B,.	:,/,	 ,D=4/	 /;9	 >955186	=>	 :9<1:4=4-
/799-	:49	/=	������-#$�/��"	-??�


=7	I49719-	,8:	<,5<45,/1=8-�	B9	4-9:	�1<7=-=>/	�Q�
�97297	�,8,69A98/	�/4:1=	2�	�*�#��	,8:	/;9	?7921=4-5.
A98/1=89:	:,/,D,-9	,D=4/	/799	>955186�	�;9	67,?;-	B979
?79?,79:	18	�1<7=-=>/	�G<95	2�	�*�#�	
=7	A,??186	/;9
69=67,?;1<	 :1-/71D4/1=8	 =>	 :1-9,-9	 18<1:98<9-�	 ����
�7<�,?	2�	���$��	B,-	4-9:�

Results

������������==�
47186	/;9	?971=:	���!@���*�	%��*�$	A!	=>	<=81>97=4-

�*#E 	,8:	:9<1:4=4-	���E 	/799-	B979	<4/	:=B8	:49	/=
��4�  #��#	-??�	��4�  #��#	���4 	-,81/,7.	>955186	79?79"
-98/9:	59--	/;,8	��(E	=>	/=/,5	>955186	9297.	.9,7�	B;159	/;9
-;,79	=>	B==:	-/=<C	,8:	18<79A98/	B,-	9298	5=B97�	�8
���!�	�*��!%	A!	=>	/1AD97	B,-	>9559:	:49	/=	��4�  #��#
-??��	/;1-	<=8-/1/4/186	*�%E	=>	/=/,5	-,81/,7.	>955186-	:49
/=	:1-9,-9-�	��4�  #��#�-,81/,7.	>955186	/;98	48:97B98/	,
A,F=7	-;1>/	18	���$	,8:	����	�$�$	=7	��*E 	:49	/=	<,/,"
-/7=?;1<	1<9	-/=7A	/;,/	=<<4779:	18	
9D74,7.	���$�	�8	���$�
=85.	(�%($	A!	=>	/1AD97	B,-	>9559:	:49	/=	��4�  #��#	-??�
�;9	8,/47,5	:1-,-/97	,>>9</9:	A,185.	<=81>97-�	B;1<;	 1-
79>59</9:	18	,	:7,-/1<	:9<5189	18	/;9	?7=?=7/1=8	=>	��4�  #��#
-,81/,7.	>955186	18	/;9	795,/1=8	/=	/=/,5	-,81/,7.	>955186	�
16"
479	� �	�8	/;9	<,-9	=>	:9<1:4=4-	/799-�	/;9	:9<5189	18	?7="
?=7/1=8	=>	��4�  #��#	-,81/,7.	>955186	18	/;9	.9,7	=>	/;9	1<9
-/=7A	1-	8=/	?7=A1898/	�
16479	� �	
47/;97A=79�	-;,79-
79?79-98/9:	D.	��4�  #��#	-,81/,7.	>955186	18	/=/,5	-,81"
/,7.	>955186	:49	/=	:1-9,-9-	:=	8=/	79,<;	,-	;16;	84AD97-
,-	/;9.	:=	B1/;	<=81>97-�	�>/97	���$	��4�  #��#�-,81/,7.
>955186	18<79,-9:�	�8	���(�	/;9	2=54A9	=>	��4�  #��#	-,81"
/,7.	>955186	7=-9	,D=29	/;9	181/1,5	2,549-	����(E	=>	-,81"
/,7.	>955186	:49	/=	:1-9,-9- �	�;9	;16;9-/	2,549	B,-	79"

<=7:9:	18	���*	B;98	��(E	=>	/;9	,884,5	18<79A98/�	���E
=>	/=/,5	-,81/,7.	>955186	,8:	�*�(E	=>	-,81/,7.	>955186	:49
/=	:1-9,-9-	18	<=81>97-	B,-	>9559:	:49	/=	��4�  #��#	-?9"
<19-�	�8	:9<1:4=4-	/799-	18	/;9	-,A9	.9,7	��4�  #��#	>955"
186	,A=48/9:	/=	���E	=>	/=/,5	-,81/,7.	>955186	,8:	*��E	=>
-,81/,7.	>955186	:49	/=	:1-9,-9-�	�8	���*�	����E	=>	=297,55
-,81/,7.	 >955186	 :49	 /=	 :1-9,-9-	 B,-	 79-45/9:	 >7=A
��4�  #��#	-??�	�;9	2=54A9	=>	>9559:	/1AD97	79?79-98/9:
��(E	=>	/;9	/=/,5	>955186�

�;9	>=55=B186	>16479-	�
16479	�	,8:	
16479	� 	-;=B	/;9
67=B186	/798:	18	/;9	?7=?=7/1=8	=>	-,81/,7.	>955186	:49	/=
/;9	��4�  #��#	7==/	7=/	B1/;	,	/.?1<,5	A181A4A	18	���$�	�-"
186	,	5189,7	79679--1=8�	B9	<,5<45,/9:	,	/798:	18:1<,/186	,
67,:4,5	18<79,-9	18	>955186	:49	/=	��4�  #��#	-??��	,5-=	18
/;9	<=A186	.9,7-	�D	R	$%*�	A!	.9,7@�O	�)�R	���� �

#����	�G�	�7=?=7/1=8	=>	<=81>97-	>9559:	:49	/=	��4�  #��#�-??�
B1/;18	/;9	?971=:	D9/B998	���!	,8:	���*	B1/;	796,7:	/=	/=/,5
>955186�	/=/,5	-,81/,7.	>955186	,8:	-,81/,7.	>955186	:49	/=	:1-"
9,-9-

#����	�H�	�7=?=7/1=8	=>	:9<1:4=4-	/799-	>9559:	:49	/=	��4� 3
 #��#	 -??�	 B1/;18	 /;9	 ?971=:	 D9/B998	 ���!	 ,8:	 ���*	B1/;
796,7:	/=	/=/,5	>955186�	-,81/,7.	>955186	,8:	-,81/,7.	>955186	:49
/=	 :1-9,-9-
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�9=67,?;1<,55.�	 A=-/	 =>	 /;9	 ��4�  #��#	 -,81/,7.
>955186-	B979	<=8<98/7,/9:	18	/;9	-=4/;978	;,5>	<=48/7.�
,7=48:	�=2=	�9-/=�	�=6,/9<�	�89S81C�	&7,C=2=�	,8:	18
/;9	8=7/;9,-/	?,7/�	,/	/;9	�47,	�1297	7961=8	�
16479	! �
�;9	?=7/1=8	=>	��4�  #��#	>955186	:49	/=	/;9	:1-9,-9-	1-
A=79	>7,6A98/9:�	,8:	:1>>1<45/	/=	?79<1-95.	,//71D4/9	/=
<97/,18	69=67,?;1<	,79,-�	�;9	679,/9-/	,A=48/-	=>	:,A"
,69:	 >=79-/-	 :49	 /=	 ��4�  #��#	 7==/	 7=/	B979	 18	 
��
�=-/=F8,	 ,8:	 /;9	 5=B9-/	 =89-	 18	 
��-	&=P92F9	 ,8:
�,H,7F9	�
16479	$ �

������-#$�/��"	7==/	7=/�	�;9	2,549-	9G<99:	/;9	>955186
:49	/=	��4�  #��#	7==/	7=/�	�8	���*�	/;9	5=B9-/	I4,8/1/.
=>	B==:	�!!����	A! 	B,-	>9559:	:49	/=	������-#$�/��"
7==/	7=/�	B;1<;	79?79-98/9:	��(E	=>	/;9	/=/,5	>955186	,/
/;9	<=48/7.	59295	=7	��!E	=>	/=/,5	-,81/,7.	>955186	=7	���*E
=>	/=/,5	-,81/,7.	>955186	:49	/=	:1-9,-9-�	�8	�=7B,.	-?74<9
�
16479	 � �	 /;9	 ;16;9-/	 ������-#$�/��"	 ?7=?=7/1=8	 =>
-,81/,7.	>955186	B,-	79<=7:9:	18	���!�	-,81/,7.	>955186	=>
�=7B,.	-?74<9	79?79-98/9:	���ME	=>	/;9	,884,5	18<79"
A98/	,8:	��%E	=>	/=/,5	-,81/,7.	>955186�	�8	���$�	-?74<9
>955186	 :49	 /=	������-#$�/��"	 7==/	 7=/	 ,<<=48/9:	 >=7
#$�!E	=>	/=/,5	-,81/,7.	>955186	:49	/=	:1-9,-9�	�8	/;9	>=5"
5=B186	.9,7-�	/;9	?7=?=7/1=8	-5=B5.	:9<5189:�	�8	���*�	1/
B,-	 *��!E�	�;1-	 1-	 8=/	 89<9--,715.	 ,	 -168	 =>	 79:4<9:
������-#$�/��"	 18>9</1=8-�	 D4/	 /;9	 1A?,</	 =>	A,--129
=297,55	-,81/,7.	>955186	:49	/=	,8	18>9-/,/1=8	=>	D,7C	D99"
/59-�	
7=A	���$	/=	���*�	������-#$�/��"	-,81/,7.	>955186
=>	�=7B,.	-?74<9	79?79-98/9:	A=79	=7	59--	>1G9:	-;,79-
18	/=/,5	>955186�	/=/,5	-,81/,7.	>955186	,8:	18<79A98/�

#����	�I�	�297,69	-,81/,7.	>955186	:49	/=	��4�  #��#	-??�	18
�5=2981,	 B1/;18	 /;9	 ?971=:	 D9/B998	 ���!	 ,8:	 ���*�	 9G"
?79--9:	,-	E	=>	B==:	-/=<C	18	>=79-/	A,8,69A98/	481/-	�<=8"
-1:97186	,55	/799	-?9<19- 	��=47<9�	+��	���(�	���* 

#����	�J�	�297,69	-,81/,7.	>955186	:49	/=	��4�  #��#	-??�	18
�5=2981,	 B1/;18	 /;9	 ?971=:	 D9/B998	 ���!	 ,8:	 ���*�	 9G"
?79--9:	 ,-	E	 =>	 -,81/,7.	 >955186	 :49	 /=	 :1-9,-9-	 18	 >=79-/
A,8,69A98/	481/-	�<=8-1:97186	,55	/799	-?9<19- 	��=47<9�	+��
���(�	 ���* 

�298	 18	 /;9	 -15297	 >17	 /799-�	 B9	 <,8	 /,5C	 ,D=4/	 ,
67,:4,5	 :9<79,-9	 18	 /;9	 ?7=?=7/1=8	 =>	 -,81/,7.	 >955186
:49	/=	������-#$�/��"	7==/	7=/	:9?98:186	=8	=/;97	18"
:1<,/=7-	�
16479	( �	�;9	;16;9-/	2,549-	B979	79<=7:9:	18
�����	�/	/;,/	/1A9�	/;9	������-#$�/��"	-,81/,7.	>955186
=>	>17-	,<<=48/9:	>=7	�E	=>	/=/,5	>955186�	�E	=>	/=/,5	-,81"
/,7.	 >955186	,8:	�$��E	=>	 /=/,5	 -,81/,7.	 >955186	:49	 /=
:1-9,-9-�

�8	/;9	<,-9	=>	/;9	�<=/-	?189	�
16479	* �	B9	8=/1<9	,
-516;/	18<79,-9	18	/;9	?7=?=7/1=8	=>	-,81/,7.	>955186	:49
/=	������-#$�/��"	-??�	18	/;9	.9,7-	=>	���(	,8:	���*�
�=54A9-	=>	>9559:	/1AD97	7,869:	D9/B998	/;=-9	<,5<4"
5,/9:	 >=7	 �=7B,.	 -?74<9	 ,8:	 -15297	 >17�	 �8	 ���*�	 /;9
������-#$�/��"	-,81/,7.	>955186	=>	�<=/-	?189	,<<=48/9:
>=7	��*E	=>	/=/,5	>955186�	��#E	=>	/=/,5	-,81/,7.	>955186�
,8:	�*�(E	=>	-,81/,7.	>955186	:49	/=	:1-9,-9-�

#����	� K�	 �=7/1=8-	 =>	 -,81/,7.	 >955186	 =>	�=7B,.	 -?74<9	 18
�5=2981,	 :49	 /=	������-#$�/��"	 -??�	 B1/;18	 /;9	 ?971=:	 D9"
/B998	���!	,8:	���*	18	<=A?,71-=8	/=	/=/,5	>955186�	/=/,5	-,8"
1/,7.	>955186�	-,81/,7.	>955186	:49	/=	:1-9,-9-	,8:	18<79A98/
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7=A	���!	/=	���*�	�����$$	A!	=>	<=81>97-	B979	>9559:

:49	/=	������-#$�/��"	-??�	
7=A	���$	=8B,7:-�	,7=48:
$�����	A!	=>	/1AD97	;,-	D998	>9559:	9297.	.9,7	:49	/=



Discussion and Conclusions

�;9	 -,81/,7.	 >955186	 =>	 <=81>97=4-	 ,8:	 :9<1:4=4-
/799-	;,-	D998	71-186	-18<9	���$�	�8	/;9	9298/	=>	>955186
:49	/=	������-#$�/��"	-??�	18	�=7B,.	-?74<9	,8:	-15"
297	>17�	/;979	1-	,	-516;/	:9<79,-9�	B;159	18	�<=/-	?189	/;9
-;,79	=>	>9559:	/1AD97	;,-	D998	18<79,-186	18	79<98/	.9,7-�
�;9	 /=/,5	 ,A=48/	 =>	 >9559:	 /1AD97	 :49	 /=	 /;9	 ������3
-#$�/��"	7==/	:1-9,-9	;,-	D998	:9<79,-186�	
=7	/;9	>4"
/479�	B9	,5-=	9G?9</	,	:=B8B,7:	/798:	�D	R	@	$*��	A!

.9,7@�O	�)	R	��(� �	�89	=>	/;9	?=--1D59	9G?5,8,/1=8-	>=7
/;1-	1-	/;9	79:4</1=8	=>	�=7B,.	-?74<9	B==:	-/=<C�	/;9
/799	-?9<19-	A=-/	-4-<9?/1D59	/=	/;9	7==/	7=/-�	�;9	B==:
-/=<C	=>	�=7B,.	-?74<9	1-	:9<79,-186	18	�5=2981,8	>=7"
9-/-�	A,185.	:49	/=	8,/47,5	:1-,-/97-	,8:	18>9-/,/1=8-	=>
D,7C	D99/59-	18	79<98/	.9,7-�	�=	A99/	/;9-9	<;,559869-	18

#����	�L�	�=7/1=8-	=>	-,81/,7.	>955186	=>	-15297	>17	 18	�5=29"
81,	 :49	 /=	������-#$�/��"	 -??�	 B1/;18	 /;9	 ?971=:	 D9/B998
���!	,8:	���*	18	<=A?,71-=8	/=	/=/,5	>955186�	 /=/,5	-,81/,7.
>955186�	-,81/,7.	>955186	:49	/=	:1-9,-9-	,8:	18<79A98/

#����	�M�	�=7/1=8-	=>	-,81/,7.	>955186	=>	�<=/-	?189	18	�5=2"
981,	:49	 /=	������-#$�/��"	 -??�	B1/;18	 /;9	?971=:	D9/B998
���!	,8:	���*	18	<=A?,71-=8	/=	/=/,5	>955186�	 /=/,5	-,81/,7.
>955186�	-,81/,7.	>955186	:49	/=	:1-9,-9-	,8:	18<79A98/

�=-/	=>	/;9	-,81/,7.	>955186	:49	/=	18>9</1=8-	B1/;
������-#$�/��"	-??�	,79	5=<,/9:	18	/;9	8=7/;978	?,7/	=>
�5=2981,	�
16479	# �	B;979	/;9	;16;9-/	-;,79	=>	<=81>97-
18	 B==:	 -/=<C	 1-	 ?79-98/�	 �;9	 ,79,-	 =>	 &=7=TC,	 ,8:
�,218F-C,	,79	/;9	A=-/	,>>9</9:�	�979�	,	;16;	?7=?=7/1=8
=>	<=81>97-	18	/;9	B==:	-/=<C	79-45/9:	18	;16;97	-,81/,7.
>955186	 :49	 /=	������-#$�/��"	 7==/	 7=/�	 
��	�5=298F
�7,:9<	;,-	#$E	=>	<=81>97-	18	1/-	B==:	-/=<C�	B;159	/;9
-;,79	=>	
��	�,H,7F9	1-	-=A9B;,/	5=B97�	1�9�	*$E	�+��
����D�	����, �	
16479	%	-;=B-	/;,/	������-#$�/��"	-,81"
/,7.	>955186	79?79-98/-	,8	9G/79A95.	;16;	?7=?=7/1=8	=>
/=/,5	-,81/,7.	>955186-	:49	/=	:1-9,-9-	18	<=81>97-�	�8	A=79
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:9-<71?/1=8	 ,8:	 <=/7=5	 A9/;=:-Y�	 �=H:,7-C1	 18T/1/4/	 �5=2"
981F9�	 �F4D5F,8,�	 !(	 ??�	 �18	 �5=2981,8 �

�	-��� ��� ��� �	-��� +�	 �����	 �A?,</	 ,8:	 �989>1/-	 >7=A	 <=8"
/7=5	 =>	 ������-#$�/��"� �#�!����&4� 18	 �=7B,.	 -?74<9
>=79-/	 18	 �97D1,�	 �8�	 ��	 �,?79//1�	 ��	 �=A?,7181�	 ��	 �,7D9"
5=//=�	 ��	 �,	 �=7/,	 ,8:	 ��	 �,8/181	 �W:-� �	 �7=<99:186	 =>
/;9	 )���	 �8/978,/1=8,5	 �=8>9798<9	 =8	 �==/	 ,8:	 �4//	 �==/
=>	 
=79-/	 �799-�	 
1798H9	 @	 ��	 �,7/18=	 :1	 �,-/7=HH,	 ��� �
�/,5.�	 $�"���	 �9?/9AD97	 �����	 �81297-1/.	 �79--�	 
1798H9�
�/,5.�	 �����	 ?�	 ���"����

���'��	��� ���� E�=�	%%��� 9��� ���3�����	��� ��� ��� "%	����
��	 �%%#�	 1-/71D4/1=8	 =>	 ������-#$�/��"� #""�$&4	 18/97"
-/97151/.	 67=4?-	 18	 �47=?9�	 �8�	 ��	�==:B,7:�	 L�	 �/9851:�	 ��
&,7F,5,1898	 ,8:	 ��	 �V//97A,88	 �W:-� �	 ������-#$�/��"
#""�$&4�	 �1=5=6.�	 �<=5=6.�	 �A?,</	 ,8:	 �=8/7=5�	 ���
�8/978,/1=8,5�	 �=8:=8�	 ?�	 %!"����

���'��	��� ��� ��� "%	����� ��	 �%%#�	 �1=5=6.	 =>	 ������-#3
$�/��"� #""�$&4�	 �8�	 ��	�==:B,7:�	 L�	 �/9851:�	 ��	 &,7F,5,18"
98	 ,8:	 ��	 �V//97A,88	 �W:-� �	 ������-#$�/��"� #""�$&4�
�1=5=6.�	 �<=5=6.�	 �A?,</	 ,8:	 �=8/7=5�	 ���	 �8/978,/1=8"
,5�	 �=8:=8�	 ?�	 $!"*��

+�� 9��%��� ��� ��� 9	����� +�	 ���*�	 �8<1:98<9	 ,--9--A98/	 =>
�9/97=D,-1:1=8	 -??�	 18	 �/,51,8	 �5?-�	 �8�	 ��	 �,7D95=//=	 ,8:
��	 �=8/;197	 �W:-� �	 �7=<99:186-	 =>	 /;9	 ��/;	 �8/978,/1=8"
,5	 �=8>9798<9	 =8	 �==/	 ,8:	 �4//	 �=/-	 =>	 
=79-/	 �799-�
�97C959.�	 �,51>=781,	 "	 �9:>=7:�	 �796=8�	 ����	 ���"�%�
�464-/	 ���*�	 �;9	 �81297-1/.	 =>	 �,51>=781,�	 �97C959.�
����	 ���#�	 ?�	 %�"%��

+��	��� 2�� ��� /��� �	�'%�� &�	 �����	 �98-1/121/.	 =>� ��(�#
#-��$	 /=	 �4//	 �=/	 18	 �479	 �/,8:-	 ,8:	 18	�1G9:	 �/,8:-	B1/;
��"&$� $% !�$���$	 18	 �=4/;978	 �B9:98�	 �� !#� ��""�(#	 !(�$ �
*(*"**#�

2�-	��� ��	 ���#�	 �=H:8,	 >1/=?,/=5=61F,	 X
=79-/	 �,/;=5=6.Y�
+,2=:	 H,	 6=H:=29	 �5=2981F9�	 +29H,	 6=H:,7-C1;	 :74T/92�
�=H:,7-C,	 H,5=SD,�	 �F4D5F,8,�	 $$#	 ??�	 �18	 �5=2981,8 �

2�������� ��� ��� ��	��� ��	 ���(�	 �=59	 =>	 ,8	 =??=7/481-/1<
?,/;=698	 18	 /;9	 :9<5189	 =>	 -/79--9:	 =,C	 /799-�	 F�&�"# � ��
�(� �0%	 %$�	 ���$"���!�

2	%
�	��� ���� +���	��� &��� �	5	���� 9��� 9	%	���� #��� "�'�8�
���� �	�P	��� ��� ��� +���	��� 0�	 �����	 �4729.	 =8	 ������3
-#$�/��"� $��(��$	 ,8:	 ?97-?9</129-	 =>	 D4//	 7=/	 <=8/7=5	 18
�97A,8.�	 �8�	 ��	 �,?79//1�	 ��	 �=A?,7181�	 ��	 �,7D95=//=�
��	 �,	 �=7/,	 ,8:	 ��	 �,8/181	 �W:-� �	 �7=<99:186	 =>	 /;9	 )���
�8/978,/1=8,5	 �=8>9798<9	 =8	 �==/	 ,8:	 �4//	 �==/	 =>	 
=7"
9-/	 �799-�	 
1798H9	 @	 ��	 �,7/18=	 :1	 �,-/7=HH,	 ��� �	 �/,5.�
$�"���	 �9?/9AD97	 �����	 �81297-1/.	 �79--�	 
1798H9�	 �/,5.�
�����	 ?�	 ��("��#�

2Q��	��� 2�2��� "�	�<�	��� ���� �	��	��� 0��� 2		�	� ����� ���
�����	���� ���� ��8 	���� +�� ��� ���'��	��� ��	 ���$�
�79:1</186	 /;9	 ,</121/.	 =>	������-#$�/��"� �#�!����&4	 =8
�=7B,.	 -?74<9	 18	 B,7A186	 <51A,/9	 >7=A	 1/-	 79-?17,/1=8
7,/9	 ,/	 :1>>9798/	 /9A?97,/479-�	 ����$�� �#�1� �0%	 $$�	 !��"
!!(�

2����� ��	 �%%��	 �=29FT,	 :=68,8F,	 =	 -1-/9A,/1C1	 18	 D1=5=61F1
T/=7=2C	 ���4�  #��#	 -?� 	 X�9<98/	 >18:186-	 ,D=4/	 -.-/9A"
,/1<-	 ,8:	 D1=5=6.	 =>	 ;=89.	 >4864-	 ���4�  #��#� -?� Y�
��7/#�$@�� !�$�"�@	 $*�� �	 �%"!�	 �18	 �5=2981,8 �

2����� ��	 �%%*�	 �1=/1P8=	 H,/17,8F9	 -A79C=29	 7:9P9	 /7=;8=D9
�������-#$�/��"� #""�$&4 	 X
7�Y	 �79>� 	 X�1=/1<	 <=8/7=5	 =>
������-#$�/��"� #""�$&4� X
7�Y	 �79>�Y�	 �8�	 L�	 �,P9C�	 ��
Z=5817�	 ��	 &8,?1P	 ,8:	 ��	 �1A=8P1P	 �W:-� �	 !�	 �5=298-C=
?=-29/=2,8F9	 =	 2,7-/24	 7,-/518�	 �=7/=7=S�	 $�"��	 A,79<�	 ?�
�%%"!�!	 �18	 �5=2981,8 �

25�'�5����� ��� ��� 2��	����� 2�	 �����	 �95,/1=8-	 D9/B998
/;9	 ,79,	 =>	 7==/	 7=/	 :1-9,-9-	 =<<47798<9	 �������-#$�/��"
#""�$&4	 ,8:	��4�  #��#	 -??� 	 ,8:	 -959</9:	 B9,/;97	 <=A"
?=898/-	 18	 5,-/	 !�	 .9,7-	 18	 �=5,8:�	 �8�	 ��	 �,?79//1�	 ��
�=A?,7181�	 ��	 �,7D95=//=�	 ��	 �,	 �=7/,	 ,8:	 ��	 �,8/181
�W:-� �	 �7=<99:186	 =>	 /;9	 )���	 �8/978,/1=8,5	 �=8>9798<9
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=8	 �==/	 ,8:	 �4//	 �==/	 =>	 
=79-/	 �799-�	 
1798H9	 @	 ��
�,7/18=	 :1	 �,-/7=HH,	 ��� �	 �/,5.�	 $�"���	 �9?/9AD97	 �����
�81297-1/.	 �79--�	 
1798H9�	 �/,5.�	 �����	 ?�	 ��%"��$�

��	8	�<�� 4�� ������'��	��� ��	 �%%#�	 �,G=8=A.	 =>	 /;9	 �984-
������-#$�/��"�	 �8�	 ��	�==:B,7:�	 L�	 �/9851:�	��	&,7F,5,1898
,8:	 ��	 �V//97A,88	 �W:-� �	 ������-#$�/��"� #""�$&4�	 �1"
=5=6.�	 �<=5=6.�	 �A?,</	 ,8:	 �=8/7=5�	 ���	 �8/978,/1=8,5�
�=8:=8�	 ?�	 �*"!$�

9����� 4��� ���'��	��� ��� ��� "�����	��� ��	 �%%��	 �<<47798<9
=>	 ������-#$�/��"� #""�$&4	 18	 ?479	 ,8:	 A1G9:	 -?74<9
-/,8:-	 18	 �=4/;978	 
185,8:�	 �(#"/�"#!�#"� F�&�"# � ��
����$�� ��$�#�(1	 ���"$ �	 ��!"����

�	P	���� ����� ��� "%	����� �� 	 �%%#�	 �?=79	 :1-?97-,5	 ,8:
18>9</1=8�	 �8�	 ��	 �==:B,7:�	 L�	 �/9851:�	 ��	 &,7F,5,1898	 ,8:
��	 �V//97A,88	 �W:-� �	 ������-#$�/��"� #""�$&4�	 �1=5="
6.�	 �<=5=6.�	 �A?,</	 ,8:	 �=8/7=5�	 ���	 �8/978,/1=8,5�
�=8:=8�	 ?�	 ���"����

������ 0�A�	 �%*!�	 ��4�$� #""�$&$	 18	 /;9	 -=4/;9,-/978	 �81/9:
�/,/9-�	 795,/1=8	 =>	 98217=8A98/,5	 ,8:	 D1=/1<	 >,</=7-	 /=
-/4A?	 <=5=81H,/1=8	 5=--9-	 18	 /;9	 79-1:4,5	 -/,8:�	 ���
	�(1"�(# � �&  ���"� ��6� *BG>�	 �(�

"1	3	8����� &�� ��� "%	����� ��	 �%%!�	 �=?45,/1=8	 :.8,A"
1<-	 =>	 /;9	 7==/	 7=/	 >4864:	 ������-#$�/��"� #""�$&4 	 >=5"
5=B186	 /;188186	 =>	 ��(�#� #-��$�	 
�H
�	 ((�	 �$*"��$�

4�5����� 4��� ��������� ���� ������5�'���� /�� ��� 9���=	���
"�	 �����	 1297-1/.	 ,8:	 9<=5=6.	 =>	 ��4�  #��#� -?9<19-	 18
217618	 >=79-/-	 18	 /;9	 �C7,181,8	 �,7?,/;1,8-�	 �%(� �0�(# 
���0��$$	 ���	 $�!"$�$�

/����%���� ���� "%	����� ���� 4'�8�	��� !�2��� ��������� 9�� ��
��'� 	���� �� 	 ���#�	 �/4A?	 �9A=2,5	 /=	 �=8/7=5	 �==/	 �=/
18	 
=79-/	 �/,8:-�	 �	 �1/97,/479	 �/4:.�	 �� !#� ��""�(#	 $��! �
$�*"$#!�

A��1���� "��� "%	����� ���� ���3�����	��� ��� ��� �Q%%	�B
8����� ��	 �%%#�	 ������-#$�/��"� #""�$&4�	 D1=5=6.�	 9<=5"
=6.�	 1A?,</	 ,8:	 <=8/7=5�	 ���	 �8/978,/1=8,5�	 �=8:=8�	 �&�
�#%	 ??�

+��� 	 ����,�	 �=H:8=6=-?=:,7-C1	 8,P7/	 6=H:8=6=-?=:,7-C96,
=DA=PF,	 �,H,7F9	 �����"���� 	 X
=79-/	 A,8,69A98/	 ?5,8
=>	 
=79-/	 A,8,69A98/	 481/	 �,H,7F9	 �����"���� Y�	 !��
??�	 �18	 �5=2981,8 �

+���	 ����D�	 �=H:8=6=-?=:,7-C1	 8,P7/	 6=H:8=6=-?=:,7-C96,
=DA=PF,	 �5=298F	 �7,:9<	 �����"���� 	 X
=79-/	 A,8,69A98/
?5,8	 =>	 
=79-/	 A,8,69A98/	 481/	 �5=298F	 �7,:9<	 �����"
���� Y�	 !�(	 ??�	 �18	 �5=2981,8 �

+���	 ���(�	 �=H:81	 >=8:1	 "	 ?=:,/C=28,	 HD17C,	 X
=79-/	 >48:-	 @
,/,D,-9Y�	 +,2=:	 H,	 6=H:=29	 �5=2981F9	 �18	 �5=2981,8 �

+���	 ���*�	 �1AD97	 @	 ?=:,/C=28,	 HD17C,	 ?=-9C,	 X�1AD97	 @
,/,D,-9	 ,D=4/	 /799	 >955186Y�	 +,2=:	 H,	 6=H:=29	 �5=2981F9
�18	 �5=2981,8 �
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