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♦�*+,-./010�23�41252617855+�87-19/�72:;2<,=0

♦�>.+-27./:1785�?/0/8?7./0

♦�>.8?:87/<-1785�-/7.,2526+��412;.8?:87+�

���.2:/2;8-.+

♦�@,85+010�23�=?<60

♦�A,32?:8-12,85�8,=�1,,298-12,85�-/7.,25261/0�1,

���;.8?:87+

♦�>.8?:87/<-1785�:8,86/:/,-��:8?B/-1,6�8,=

���52610-170

♦�C?68,1D8-12,�23�;.8?:87/<-1785�0-?<7-<?/0′′′′′
���E2?B

♦�F72,2:170�23�;.8?:87/<-1785�0-?<7-<?/0

♦�>.8?:8725261785�?/0/8?7./0�23�41252617855+�87-19/

���0<40-8,7/0

♦�>.8?:872B1,/-170�8,=�;.8?:872=+,8:170�23

���=?<60

♦�>.8?:872/72,2:170

♦�G<-?1-12526+

♦�>.8?:87/<-1785�5/61058-12,

♦�H/-/?1,8?+�;.8?:87+

♦�>.8?:87/<-1785�/=<78-12,

♦�I10-2?+�23�;.8?:87+

♦�J.?2,170�23�/9/,-0

♦�FK7.8,6/�23�/K;/?1/,7/
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���� 	!"	#$%%&'()$*)	+,
�-./01023/-	41	5/3/-	6-708/.3/049	41	:.09/-;	<388	<-;03
6-708/-.-;	=>	?0908/.>	41	@A.0;02-	41	BC.309-
5-.0-8	DE	#$%%&'()$*)	+,
F����G	HI���������J��K	J���
��L	����������K

���������	+�������	"M!	�������	���	&$N&ON)&$&�N
#$P&QRQ	S����������J��	�����T
����������	U����
�GV�V��K	�������K	����J��K
�����������	�����	WN	XN	Y����J���V����Z
[������GV��K	����������J��K	�����������Z	\�����
]4A9;-.8	̂ -.94:0_	5/3/-	?-;023_	B90`-.80/>	93<-;
31/-.	aN	b3N	c4.=32d-`8C>Z	e3/0493_	fd3.<32-A/023_
B90`-.80/>Z	Dd3.C0`
F����G	��G�J���	��	����������	����������J���	����
g447_-	52d4_3.
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��� !��"�#$!���%�$�$&�$�'("��'��$�)α%
$� )β%"*�("�$��%+α�,-α%��.$�/���%0β%
��("��'�����(��

���'��'������	����������
�$�$&�$� ����#$�"*$1� $� 2/���23�(���"
"���'�$�4� 5�,�%�,6�,6%��#(3�/�%�,6%
.$�/����%-6%�/���%-6%�(�/� ��(�%0%
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' /��$����$�/�'��1��DEFG5HIJ�IKJLJEM%
FNO P��

���'��"�:��������>��"��#�:��������
�� 2� �����	Q���������

��($�R ��B��/."�$&������(���(��B
2�S�/ �����/�$'��6B���2 /* '�1�LE5TKJ
UHUEFHTJ�P�

���(����V�:<��������?����
'�$��R�/�����"��/."�$&������(���3��'$��"�
$�(���"���/�!"�� ���"��'�1��"."��/$&��1
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 ��������$'��"��"�$B��'�.���'( ��B
($�"/4����!"��$'��(B�2"/ �� /"(4��.�
!"��3'"��B

���"��/
\V����������.��B���\���������
� ���(�.$&�$� "2 ���� �'�/ ��B
���"��(�.$&��.��. (>�]� ��"'$/%#$��^

(��'�����������'��2��(�_���Z�����(��.��`
��
$� $� ���:�Z��������?����������

� /��./"'$� �/�&�$���($�R ��B��"3/��3
�"�($�"/4��1�#�/����"�C�.�����'$

��	
�	
�

��� !"�#��$%�&#$'$(#)*''��*) #+"�)$,-$.�/�

M��G��Yabcde��G��O��fbgcehi��O��L��fjiaklmej�
M� O� Oainolmej��foabehi��fghi�

ON5TKEOHO� J5M� UKNOHIJP� J5M� IKELHIJP
UFGUEFTHEO�Gp�)α%�J5M�)β%JINPJLH5G%+α�,-α%
MHKNMFGXN%0β%IKGPJ5HI�JIHMO

���D��Dlknohmcea��fghi�
IKELHIJP�LGMHpHIJTHG5O�J5M�J5THTWLGWF
JITHDHTN� Gp� 5�,�%�,6�,6%MHpPWGFG%�,6%
KNMFGXN�%-6%�YFGLG�%-6%IKPGFGETKNP�%0%
LETKNPWFJIHPEO� J5M� ,�,%YHO%70%LETKNP%
UNFHLHMH5E%-6�86%MHG5G%,6%HP9%-%YFGLG%-6%
IKPGFGETKNPE5E

5��Y��Oa
hqji��D��J��Kljbohgamrc�
f��Nd��Phsaejia��Mdcoamtl��foabehi�

MHFEITEM� ON5TKEOHO� Gp� YHGPGuHIJPPN
JITHDE�JPfNP�MEFHDJTHDEO�Gp�)%LEFIJUTG%
8%JLH5G%0%�)%LETKGXNUKE5NP�%,�-�8%
TFHJvGPE%8K

-!� $)!",#)*'�0"�"*0)!"�

O��L��Labnogcogm��$��$��Lhkham��U��L��fjiak�
P� L� Ohba��Tlbmjshk��foabehi�

LGFUKGPGuHIJP�J5M�J5JTGLHIJP�OTFWITWFE
Gp� DEFG5HIJ� IKJLJEMFNO� �DEFG5HIJ
IKJLJEMFNO�P��

f��D��Jmqbhamji��Nd��J��plqnolmejia�
G� U� foijbjcr��foabehi�

OTWMN�Gp�GFuJ5HI�JIHM�UFEDJPE5T�OGFTO
Gp�LE5TKJ�UHUEFHTJ�P�

���P��Mlwgqhae��Tlbmjshk�
IG5TE5T�Gp�pJTTN�J5M�GFuJ5HI�JIHMO�H5
pPGxEFO�J5M�PEJDEO�Gp�IKFNOJ5TKELWL�X
KGFTGFWL�YJHPEN

-!*0,*)". #)*'� ")!�$'$(��
&#$-!*0,*)���!$,"$-* !�

5��D��Mhkah��T��K��fakgmhde��Pihi�
LETKGMO� Gp� FEMWITHG5� Gp� YJITEFHJP
E5MGTGXH5O�JT�TKE�UFGMWITHG5�OTJuEO�Gp
LEMHIJLE5TO�pGF�UJFE5TJP�WOE

G��J��Fdeowaejia��T��K��Nabmgeo��foabehi�
TEIK5GPGuHIJP� JOUEITO�Gp�MEDEPGUH5u
ME5TJP�uEP�]ME5TJDHF%UKNTG^

P��D��Ojejkjia��D��U��Pjyjigg��G��P��Kbgconode�
H� H� Ylbqlh��Tlbmjshk��fghi�

TKEFLGuFJDHLETFHI� H5DEOTHuJTHG5O�Gp
TJWFH5E�J5M�LEMHIH5JP�pGFL�G5�HTO�YJOE
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 �2 /�� ��"(4� � ��./3��3'"��B
��� /'"��3�'��("�$�$�3���$�(�.$&��.�
2/ 2"/"�3��(B�2/�#$("������C�($�3'"��B
�"����"�$��!$'
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����1������������
�

���B�z��Z����$��B�z��=[VA�	�����B�z����
���
� ��z�����<�����zB�z'�
A���	����
.��>�z��	�<���(�����

2 ��/�#���� �/�&� � '�!�"&"��B
3(4#"�$"!�(3�'z�/�'"�*$��/�'$�(>����
!�'���/��"��B��"!�/ ". ��$'

(��>�����V�������������
Q�� ��>��"\V�:�����������
'"($�"*$B� 3#%2 ��/�#���� �/�&��1
� ������� �$(4�$��.�� '�!�"& ��B
����("�$�3�'��/�'${�($�$C�$�4
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�<������2��.��V�������:�	���(�����
"�� �/$B�$�#�/�"*$1��"�/$'�$�2$�.���'��
#"/�"* '��&����#"�$'*$'

�������������2�������������
��������������
�����

���"���
Q�������'��2��2�?������������3��������
"�"($!�$�3�����3(>'"(4����($�"/4���
!"��$'��|��'�(>& �$����� /R"'��.�
/ }�/3�($�"/4����!"��$'
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����	������������
�
����4����

���"��2����?�����:�	��
2/��( ��$� 2��"��B� #"/�"* '��&��1
�("��'�1�!"."(4��� /R"'��1�*$(4�'�1
�*$"(4��1�2/�./"���2/����$1�!"�'�/>%
'"���$��"��3� /�3(4�!��"�-~,-���-~,�z���

��.��3A�;����������'�Q[Q������(�����2���?�
��������
���/3��3'"��B� �/3��3/��1� ��� ($
!"� !2 & ��B�B���$�($�"/4����!"��$'
�"� ���'$� 2�R�'"&%�/$}���'"��.�
2$����3
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����������@����$������\�V�������.�����
������?����� '����=<�

��($�R ��B�'$��"/�3'"(4��1�"���'���$
.3��.�� ��/"��3����/����

���"�� ���:��������.���@����'���������
��
�� "� .��@���Z��&�����=��������?����

��($�R ��B�.$2�.($� �$&��1��$1� ��/"��3
!���/ �$'��"���/ � '�|���"�3�'����.�

B����.
:������(�����S���V�Q������.��"����=����
���$���
�
�
:_��.�z��zQ�
Q��	���Z��$����%
#������	���

"���*���($��&�"��"�"�����( �"��&�"
 # ���'�$�4� 2/ 2"/"�$'� $!� . 2"��%

L��D��Fgtakehm��5��H��phkhwjmjia��G��U��Orbhklrc�
P� O� Orblkmheji��foabehi�

EXUEFHLE5TJP� YJOHO� UFEOEFDJTHDEO
H5 HLLW5GYHGPGuHIJPO� IGLUGOHTHG5
pGF UFEDE5THG5�J5M�TFEJTLE5T
IJ5MHMJOHO

*�*'��#��$%�/0.(�

L��Na�zYjhej��H��Na�zfjrchdwtac�����Na�zfjbedma�
O� L�zLlkhegam�����Na�zDbdtklicea�
K�zNd�zTlckgab��Pihi�

OUEITFGUKGTGLETFHI�METEFLH5JTHG5�Gp
OWPUKJTKHJvGPE� H5zKWLJ5�YPGGM�OEFWL
WOH5u�JvGFEJuE5TO

P��Nd��fkgwlmej��O��L��Tbdr��E��Nd��Jeowlqji��foabehi�
DJPHMJTHG5�Gp� WD%OUEITFGUKGTGLETFHI
LETKGM� Gp� MGXNPJLH5E� �WJ5THTJTHDE
METEFLH5JTHG5�H5�YPGGM{�PH5EJFHTN

#�%$0,* #$�*'�*�/�#��$+* #$�*'
 ")!�$'$(#"��#��-!*0,*)�

P��L��Wmodbham��Y��U��Kbjwjige��Gqlca��Pihi�
JONLLETFHI�H5pGFLJTHG5�JT�TKE�PEDEP�Gp
TFJH5H5u�UKJFLJIHOTO

-!*0,*)". #)*'�,*�*(","� �
,*05" #�(�*�/�'$(#� #)�

T��J��Ydreligno��D��U��Ujsjigno��fghi��Webaghmea�
J5JPHONO�Gp�HLLW5GOTHLWPJTGFN�LEMHIH5EO
TKJT�JFE�H5IPWMEM�H5TG�TKE�OTJTE�FEuHOTEF
Gp�LEMHIH5EO

$0(*�#6* #$��$%�-!*0,*)". #)*'
� 0.) .0"�7�8$05

5��J��Ubgkgsej��Gqlca�
UFGYPFLJTHI� HOOWEO�Gp�UKJFLJIEWTHIJP
IGLUG5E5T� H5� TKE� 5JTHG5JP� TJFuETEM
OGIHJP�UFGuFJLLE�JuJH5OT�TWYEFIWPGOHO
pGF�-~,-�-~,�

O��K��Wtjoji��5��G��Dlrhdrmlia��P��Y��Ugkgsnode��fghi�
OWYOTJ5THJTHG5� Gp� OTFWITWFJP�LGMEP
�WJPHTN� JOOWFJ5IE� Gp� LEMHIH5JP
UFGMWITO� YJOEM� IG5OWLEF%GFHE5TEM
JUUFGJIK

-!*0,*)$'$(#)*'�0"�"*0)!"��$%
&#$'$(#)*''��*) #+"��.&� *�)"

O��L��Labnogcogm��H��O��Maeogw��L��O��Kabmge
�Tlbmjshk��Dhmmgrc�a�

FEOEJFIK� Gp� EXUEITGFJ5T� JITHG5� Gp
IGLLG5�MJHON�TKHIf�EXTFJIT

L��J��Eyomlq��������Kjbjcoej��D��L��Mbanode�
T� J� Kbjcojigg��Iolbmhirch��Tlbmjshk�

OTWMN�Gp�KNUGuPNIELHI�JITHG5�Gp�EPpxGFT
FGGTO�J5M�FGGTOTGIf�EXTFJIT

Na��O��Kdqgije��P��L��Oolblwlra��L��K��Jbaihrcea�
5��H��fdedbdqy��K�zL�zOrbdrgmceg��Hiamj%
pbamehice�

J5THINTGPNTHI� J5M� J5THIKGPEOTJTHI
EppEITHDE5EOO� Gp� KEUJTGUFGTEITHDE

��
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� /�1�$'

�����������������
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2��'�����Z�����(�����
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!"� !2 & ��B� �" ( ��B� '� 3��'"�
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������&
A���������?����
'�'& ��B� "�/��� ��3� ��2��$R���
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Y:;V?�:;H�M:Y:FF?F�?ZM?Y1Q?;<@�DCY�?:GB�F?d?F��:;H�:F@C�<C�<B?�MYCG?HLY?�CD�G:YYA1;V�CL<�<B?�?ZM?Y1Q?;<�C;�F1;?:Y1<A
H?<?YQ1;:<1C;��eB1GB�e?Y?�CDD?Y?H�1;�CLY�MY?d1CL@�M:M?Y��B:d?�E??;�<?@<?H�EA�<B?�?Z:QMF?�CD�qJ�@M?G<YCMBC<CQ?<Y1G
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H?I=>CJ@I�>?�� PaY|� WXoYf]b� Y|� oab� fdZoYZmWoYdZ� de
WmoadX|)�Xb|bWXfa�/%�8�,0�YZ�oab�eYb]U�de�Ubrb]dtcbZo
de� oab� WttXdWfab|� od� rW]YUWoYdZ� de� cboadU|� de
�mWZoYoWoYrb� UbobXcYZWoYdZ� edX� tmXtd|b|� de� edXbZ|Yf
WZU� odyYfd]d�YfW]� WZW]x|Y|� WZU� UbrdobU� od� oab
tXdu]bc� de� XWZ�b� fadd|YZ�� WZU� rW]YUWoYdZ
tWXWcbobX� 5]YZbWXYox6� UbobXcYZWoYdZ"
Pab� tmXtd|b� de� oaY|� tWtbX� Y|� od� ob|o� oab

WttXdWfab|� od� fadd|YZ�� oab� cboadU� Wtt]YfWoYdZ
XWZ�b� WZU� od� oab� tXdfbUmXb� de� ] YZbWXYox
UbobXcYZWoYdZ�� �aYfa� aWrb� ubbZ� deebXbU� YZ� dmX
tXbrYdm|� tWtbX� /,0�� ux� oab� byWct]b� de� pV�
|tbfoXdtadodcboXYf� cboadU� de� Udyx]WcYZb
�mWZoYoWoYrb� UbobXcYZWoYdZ� YZ� u]ddU"
H?K-EI�L$I�>?� B-IA>CE�� F��� ��
���� 
�� ��

G�����
��g�+G"GG�c]�de�u]ddU�WXb�fdWobU��Yoa�%G"GG
c]�de�oab�%G[�oXYfa]dXdWfboYf�WfYU�W�mbdm|�|d]moYdZ�
cYybU� WZU� ]beo� edX� %� admX� �abZ� fdZ|oWZo� |aWvYZ�"
Pab�cYyomXb�Y|�fbZoXYem�bU�BUmXYZ��,�cYZmob|�Wo�,GGG
XtcD��oab�|mtbXZWoWZo�]Y�mYU�Y|�tdmXbU�dee�WZU�UY]mobU
od�oab�rd]mcb�de�'G�c]��Yoa�UY|oY]]bU��WobX��Yo|��=�Y|
fabfvbU� B|adm]U�ub�b�mW]� od�+D� WZU� oab�cYyomXb� Y|
byoXWfobU��Yoa� fa]dXdedXc� oaXbb� oYcb|� ux� tdXoYdZ|
de� %G"GG�c]"� Pab� duoWYZbU� fa]dXdedXc� byoXWfo|� WXb
|btWXWobU� WZU� WXb� Zdo� Xb|bWXfabU� YZ� oab� |b�mb]"
Pab� W�mbdm|� ]WxbX� Y|� W]vW]YeYbU�ux� oab�,G[�|dUYmc
axUXdyYUb� |d]moYdZ� od� �=� �� %%� WZU� byoXWfobU� �Yoa
fa]dXdedXc� oaXbb� oYcb|� ux� tdXoYdZ|� de� %G"GG�c]� BYe
|oWu]b� bcm]|YdZ|� WXb� edXcbU� fbZoXYem�WoYdZ� Y|
Wtt]YbU�BUmXYZ��,�cYZmob|�Wo�,GGG�XtcDD"�5N]vW]YZb6
fa]dXdedXc� byoXWfo|� WXb� fdcuYZbU� WZU� eY]obXbU
oaXdm�a� oab� tWtbX� eY]obX� B5XbU� ]Wub]6D� �Yoa� %� �� de
|dUYmc� |m]taWob� WZaxUXdm|� YZ� oab�cbW|mXYZ�� e]W|v
�Yoa� oab� fWtWfYox� de� ,G"G�c]�� WZU� UY]mobU� od� oab
rd]mcb��Yoa� fa]dXdedXc"� PabZ� oab� YZrb|oY�WoYdZ� Y|
fWXXYbU� dmo� YZ� o�d��Wx|g
%D� +O,� de� oab� duoWYZbU� fa]dXdedXc� byoXWfo

B+G"GG� c]D� WXb� brWtdXWobU� m|YZ�� �WobX�uWoa� Wo
oab� obctbXWomXb� de� FGzS� od� fdct]bob� XbcdrW]� de

dX�WZYf� ]WxbX"� Pab� UXx� Xb|YUmb� Y|� UY||d]rbU� YZ
%G"GG�c]� B�G",� od� oab� rd]mcb� de� u]ddU� oWvbZ� edX
WZW]x|Y|D� de� oab� G"%� cd]bO]� axUXdfa]dXYf� WfYU
|d]moYdZ"
+D�+O,�de� oab�duoWYZbU�fa]dXdedXc�byoXWfo� B+G"GG

c]D� WXb� brWtdXWobU� m|YZ�� �WobX�uWoa� Wo� oab
obctbXWomXb� de� FGzS� od� fdct]bob� XbcdrW]� de
dX�WZYf�]WxbXi�oab�UXx�Xb|YUmb�Y|�UY||d]rbU�YZ��G",�c]
de�fa]dXdedXc�WZU�Wtt]YbU��mWZoYoWoYrb]x�dZ�oab�|oWXo
]YZb�de�oab�5EdXueY]6�`P�\���M�faXdcWod�XWtaYf�t]Wob
Boab� t]Wob|� aWrb� ubbZ� tXdfb||bU� tXb]YcYZWXx� �Yoa
oab� G"%� cd]bO]� tdoW||Ymc� axUXdyYUb� |d]moYdZ� YZ
cboaWZd]� WZU� oabZ� UXYbU� dmo� Wo� %%GzS� edX� 'G
cYZmob|D� YZ� oab� edXc�de� |oXYtb� +� fc��YUb"�>bWX� %G
cf]�de�oab�Udyx]WcYZb�|mffYZWob�|oWZUWXU�fa]dXdedXc
|d]moYdZ� BfdZfbZoXWoYdZ� Y|� %�c�Oc]D� WXb� Wtt]YbU� YZ
tdYZo� B5ob|oYeYbX6D"� Pab�t]Wob� Y|� b]mobU� YZ� fa]dXdedXc
o�Yfb"� NeobX� UXxYZ�� oab� t]Wob� Y|� b]mobU� m|YZ�� oab
cYyomXb� de� fa]dXdedXc� WZU�cboaWZd]� B&Gg%GD� W|� W
cduY]b�taW|b��UXYbU�dmo��WZU�oab�5ob|oYeYbX6�|oXYtb�Y|
Ubrb]dtbU� �Yoa� oab� �XW�bZUdXee� XbW�bZo� WZU� oab
|tdo�de�uXd�Z�fd]dmX�YZ�oab�WXbW�de�H

�
���G",�8�G"(�Y|

du|bXrbU"�Pab�|dXubZo�Y|�fWXbem]]x�XbcdrbU�eXdc�oab
t]Wob� tWXo� �Yoa� WXbW� de� '� �c� ×� %� �c� dttd|Yob� oab
|tdo�de�5ob|oYeYbX6�ux�|fW]tb]�YZ�oab��]W||�udoo]b"�%G"GG
c]� de� oab� G"%�cd]bO]� axUXdfa]dXYf� WfYU� |d]moYdZ� WXb
WUUbU� YZod� oab� udoo]b� WZU� oab� udoo]b� fdZobZo� Y|
|aWvbZ� UmXYZ�� ,� cYZmob|�� oabZ� eY]obXbU� YZ� oab
cbW|mXYZ�� e]W|v��Yoa� oab� fWtWfYox� de� %G"G�c]� B�G",
od� oab� rd]mcb� de� u]ddU� oWvbZ� edX� WZW]x|Y|D� WZU
UY]mobU�od�oab�rd]mcb�oaXdm�a�oab�eY]obX�B5XbU�]Wub]6D
�Yoa�oab�|Wcb�|d]rbZo"

F���I����������
��	�g�%GGG"G�c��de�Udyx]WcYZb
|mffYZWob��bXb�t]WfbU�YZ�oab�cbW|mXYZ��e]W|v��Yoa
oab�fWtWfYox�de�+,G"G�c]��UY||d]rbU�YZ�UY|oY]]bU��WobX
WZU� oab� |d]moYdZ� �W|� UY]mobU� od� oab� rd]mcb� �Yoa
oab� |Wcb� |d]rbZo� Boab� |oWZUWXU� |d]moYdZ� %�� oab
fdZfbZoXWoYdZ� �W|� 7GGG�cf�Oc]D"� '+",Gi� 'G"GGi
+,"GGi� +G"GGi� %,"GGi� %G"GG� WZU� ,"GG� c]
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Xb|tbfoYrb]x�de�oab�Udyx]WcYZb�|mffYZWob�|oWZUWXU
|d]moYdZ� %� �bXb� t]WfbU� m|YZ�� umXboob� YZ� |brbZ
cbW|mXYZ��e]W|v|��Yoa�oab�fWtWfYox�de�%GG"G�c]�WZU
oab� |d]moYdZ|� �bXb� UY]mobU� od� oab� rd]mcb� �Yoa
UY|oY]]bU��WobX�Boab�tXdfb||�|d]moYdZ|�%��+��'��7��,�
9� WZU� (� Xb|tbfoYrb]x�� oab� fdZfbZoXWoYdZ|� �bXb
%'GG�� %+GG�� %GGG�� FGG�� 9GG�� 7GG� WZU� +GG�cf�O
c]� Xb|tbfoYrb]xD"

F��� ��J���	��� ���
��	K� 7GG"G�c��de� Udyx]WcYZb
|mffYZWob��bXb� t]WfbU� YZ� oab�cbW|mXYZ�� e]W|v��Yoa
oab�fWtWfYox�de�%GG"G�c]��UY||d]rbU�YZ�oab�G"%�cd]bO
]� axUXdfa]dXYf� WfYU� |d]moYdZ� WZU� oab� |d]moYdZ� �W|
UY]mobU� od� oab� rd]mcb� �Yoa� oab� |Wcb� |d]rbZo� Boab
|oWZUWXU� |d]moYdZ� +�� oab� fdZfbZoXWoYdZ� �W|� 7GGG
cf�Oc]D"� %F"GG�c]� de� oab� Udyx]WcYZb� |mffYZWob
|oWZUWXU� |d]moYdZ� +� �bXb� t]WfbU� m|YZ�� umXboob� YZ
cbW|mXYZ�� e]W|v��Yoa� oab� fWtWfYox� de� %GG"G�c]� WZU
oab�|d]moYdZ��W|�UY]mobU� od� oab�rd]mcb��Yoa� oab�G"%
cd]bO]� axUXdfa]dXYf� WfYU� |d]moYdZ� Boab� |oWZUWXU
|d]moYdZ�'��oab�fdZfbZoXWoYdZ��W|�(+G�cf�Oc]D"�+"GG
c]�de� oab�Udyx]WcYZb�|mffYZWob�|oWZUWXU�|d]moYdZ�'
�bXb� t]WfbU� YZ�cbW|mXYZ�� e]W|v� �Yoa� oab� fWtWfYox
de�,G"G�c]�WZU�oab�|d]moYdZ��W|�UY]mobU�od�oab�rd]mcb
�Yoa� oab� G"%�cd]bO]� axUXdfa]dXYf� WfYU� |d]moYdZ� Boab
XbebXbZfb� |d]moYdZ�� oab� fdZfbZoXWoYdZ� �W|
+F"F cf�Oc]D"

F����������
��	����I����C�������
���EK�9�]YZb|�YZ�(
|Wct]b|�B+G"GG�c]D�de�cdUb]�u]ddU�BcWoXYyD�duoWYZbU
eXdc� oab�UYeebXbZo� |dmXfb|���aYfa��bXb� |tYvbU��Yoa
%"GG�c]�de�oab�tXdfb||�|d]moYdZ|�%�8�(�Xb|tbfoYrb]x"

F������
��	��
������	������K�oab�|d]moYdZ|�duoWYZbU
ux� oab�cboadU� od� ub� rW]YUWobU� edX� oab� fW]YuXWoYdZ
|Wct]b|"
Pab� Wu|dXuWZfb� de� oab� |d]moYdZ|� od� ub� WZW]x|bU

WZU� oab� XbebXbZfb� |d]moYdZ��W|�cbW|mXbU� '� oYcb|
�Yoa� oWvYZ�� dmo� oab� fb]]� Wo� oab� �Wrb]bZ�oa� de� +9+
Zc�ux�oab�|tbfoXdtadodcbobX�Sw�79�YZ�oab�fb]]��Yoa
oab� ]WxbX� oaYfvZb||� de� %G� cc"� Pab� G"%� cd]bO]
axUXdfa]dXYf� WfYU� |d]moYdZ� �W|� m|bU� W|� oab
fdctbZ|WoYdZ� |d]moYdZ"
M-EJNIE�$?C�C�E@JEE�>?��nWX]YbX�/,0�oab�ed]]d�YZ�

tXdfbUmXb� de� ] YZbWXYox� fdZeYXcWoYdZ� edX� pV�
|tbfoXdtadodcboXYf�cboadU|�de�WZW]xob|��mWZoYoWoYrb
UbobXcYZWoYdZ� YZ� uYd]d�YfW]� e]mYU|� m|bU� YZ� edXbZ|Yf
WZU� odyYfd]d�YfW]� WZW]x|Y|� aW|� ubbZ� deebXbUg

•� Wtt]YfWoYdZ� de� oab� ZdXcW]YsbU� fddXUYZWob|
BZdXcW]YsWoYdZ� ux� oab� XbebXbZfb� |d]moYdZ�� �aYfa
Wu|dXuWZfb� Y|� fdXXbfobU�ux� oab� rW]mb�de� XbfdrbXxDi

•� oab� Wtt]YfWoYdZ� XWZ�b|� WXb� +,� 8� %+,[�� +,� 8
%,G[��+,�8�%(,[i�W|�%GG[�oab�cbWZ�odyYf�dX�]boaW]
WZW]xob� fdZfbZoXWoYdZ� YZ� uYd]d�YfW]� ]Y�mYU� Y|
WffbtobUi

•� oab�ZmcubX�de�fdZfbZoXWoYdZ� ]brb]|� Y|� ����,��9
dX� (� BUbtbZUYZ�� dZ� oab� fad|bZ� Wtt]YfWoYdZ� XWZ�bD
YZ�fdZ|oWZo� YZfXbcbZo|�de�+,[i

•� oab� ZmcubX� de� 5Xbt]YfWob|6� 8� Xbt]YfWob
bytbXYcbZo|� 8� edX� bWfa� fdZfbZoXWoYdZ� ]brb]� Y|
UbobXcYZbU�ux�oab�Xb|m]o|�de�fW]fm]WoYdZ�de��

�����
�rW]mb�

�aYfa� WffbtoWuY]Yox� b|oYcWoYdZ� Y|� fWXXYbU� dmo
WffdXUYZ�� od� oab� ed]]d�YZ�� fXYobXYdZg

�������	
�
����������	
��

−⋅Δ⋅=≤ ���������	�
����������

•� bWfa� Xbt]YfWob� bytbXYcbZo� Y|� fWXXYbU�dmo��YoaYZ
YZUYrYUmW]�XmZOUWx�m|YZ��oab�cWoXYy�|Wct]b|�duoWYZbU
eXdc�oab�|Wcb�|dmXfbi

•� fW]fm]WoYdZ� de� oab� tWXWcbobX|� de� ] YZbWX
UbtbZUbZfb� Y|� fWXXYbU�dmo� edX�bWfa� XmZ� B�YoaYZ�XmZ
B�YoaYZ�UWxD� ]YZbWXYoxD� WZU� ux� oab�cbWZ� rW]mb|� de
Xbt]YfWob� bytbXYcbZo|� Bubo�bbZ�XmZ� Bubo�bbZ�UWxD
]YZbWXYoxD"
IdX� Y]]m|oXWoYdZ� de� oab� deebXbU� WttXdWfab|� od

]YZbWXYox� UbobXcYZWoYdZ� pV�|tbfoXdtadodcboXYf
cboadU� de� Udyx]WcYZb� �mWZoYoWoYrb� UbobXcYZWoYdZ
YZ� u]ddU� �W|� m|bUi� oab� ]boaW]� Udyx]WcYZb
fdZfbZoXWoYdZ� YZ� u]ddU� /90� 8� +,� c�O]� BoaWo
fdXXb|tdZU|� od� '9�c�O]� de� Udyx]WcYZb� |mffYZWobD
aW|�ubbZ�WffbtobU�W|�%GG["
Kb|m]o|� de� UbobXcYZWoYdZ� de� oab�cbWZ� rW]mb|� de

Wu|dXuWZfb�edX�fW]YuXWoYdZ�|Wct]b|�fW]fm]WobU�YZ�oab
�Wx� de� |mffb||Yrb� WrbXW�YZ�� oab� rW]mb|� duoWYZbU
YZ�9�Xbt]YfWob�XmZ|�WXb��YrbZ�YZ�PWu]b|�%�WZU�+"�Pab
rW]mb|�de��

�����
�WXb�|tbfYeYbU�edX�W]]�rW]mb|i�Yo�Y|�|ad�Z

oaWo� oabx� Ud� Zdo� byfbbU� oab� fW]fm]WobU� rW]mb|� de
cWy�

�����
"

Pab� eWfomW]� fdZfbZoXWoYdZ|� de� Udyx]WcYZb
|mffYZWob� YZ� u]ddU� WZU� oab� cbWZ� rW]mb|� de
Wu|dXuWZfb�� �aYfa� WXb� Xb|tbfoYrb� od� oabc�� WXb
ZdXcW]YsbU� YZ� oab��Wx�deebXbU�Wudrb"�Pab�duoWYZbU
rW]mb|� de� L

�
��[� WZU� M

�
�� [� WXb� m|bU� edX� ]YZbWXYox

UbobXcYZWoYdZi� oab� fW]fm]WobU� tWXWcbobX|� de� ]YZbWX
UbtbZUbZfb|� de� M� �� ��L� �� �� oxtb� WXb� Xb|m]obU� YZ
PWu]b|�'�WZU�7"
Pab�UWoW�Xb|m]obU�YZ�PWu]b|�'�WZU�7�|ad��durYdm|]x

oaWo� YZobXZWoYdZW]� �mYUWZfb|� /(� 8� %G0� |m��b|o
byfb||Yrb]x� |oXYfo� Xb�mYXbcbZo|� od� oab� ZmcubX� de
fdZfbZoXWoYdZ� ]brb]|� WZU� Xbt]YfWob|� edX� bWfa� ]brb]
8� oabXb� WXb� Zdo� |mu|oWZoYW]� faWZ�b|� YZ� rW]mb|� de
cboXd]d�YfW]� tbXedXcWZfb� edX� ]YZbWX� UbtbZUbZfb|
�abZ�|dcb�oabYX�UbfXbW|YZ���WZU�oab�oYcb�fd|o|�WXb
XbUmfbU� o�Yfb� Wo� ]bW|o"
O>?@NJE�>?E�� Pab� WttXdWfab|� od� fadd|YZ�� oab

XWZ�b� WZU� od� oab� tXdfbUmXb� de� fWXXxYZ�� dmo� oab
bytbXYcbZo� dZ� ]YZbWXYox� UbobXcYZWoYdZ�� �aYfa� �bXb
deebXbU� YZ�dmX�tXbrYdm|�tWtbX��aWrb�ubbZ�ob|obU�ux
oab� byWct]b� de� pV�|tbfoXdtadodcboXYf�cboadU� de
Udyx]WcYZb��mWZoYoWoYrb�UbobXcYZWoYdZ�YZ�u]ddU"�Pab
Xb|m]o|� aWrb� |ad�Z� oab� WUb�mWfx� de� edXcbU
WttXdWfab|"
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