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PRQTS'U�V�WYX3Z[UE\ WY]_^Y`_WY]D`YQ�UaZ[S�b `_c dfegZ[U�dhZiejck\l`mS'U�VaZfb�cl\ WYU'V
na`poq\ naZiUaZfb rY`_S'cscltDcl\lZ[X
dh`_X�X/S'U�ejdfW5\lZ[c
WYU�Vvu'b `BdhZ[c�clZ[c
ejUaQT`Yb�X�W5\ ej`_U�w&x�naZ�y'WYc�ejd�cl\lb�S�dh\ SabHWY]�S'U�eg\�`YQ,\ naZ
UaZfb rY`_S�c!cltDcl\lZ[Xze{cs\ n�Zie{U�V�egrDejV�S�WY]|UaZ[Sab `_U�o}n�e{d�n�dh`_U|rYZftDc)U�Z[Sab `_U�WY]DejUaQT`Yb�X�W5\ ej`_U
\ nab `_Sa^_n&Z[]gZ[dh\lb�ejdfWY]EWYU�V&dHnaZ[X�ejdfWY]Ec eg^_U�WY]jc[ws~�W5\l\lZfb�U�cs`YQ�UaZ[Sab `_U'WY]_c eg^_U�WY]{c�S�U�VaZfbH]jegZ
WY]j]kWYdh\ egrDeg\ egZ[c�`YQ!\ naZ�y�b�WYejU�wix}naZ[clZ/WYdh\ ejrBeg\ ejZ[c}ejU�df]{S�VaZ
c ejX�u']gZ
X3`Y\l`Ybm\ WYcl�Dc�c�S�d�n
WYc�o�WY]j�BejU�^�WYU�Vvy'b Z[W5\ n�ejUa^�WYU�V�n�ej^_naZfb�dh`Y^_U�eg\ egrYZ�y	Z[n�W[rDeg`Yb�c�c�S�d�n�WYcm\ n�e{Ua�Be{Ua^a�
Q9ZfZ[]je{Ua^�WYU�V�]gZ[W5b�U'ejUa^-���[�D�k�[����w

� Q�dh`_Sab�clZY�!UaZ[S�b `_U�WY]�cltDcl\lZ[X�c�dfWYU$y	Z�Zh�D\lb Z[X3Z[]jt$dh`_X3u']jejdfW5\lZ[V�w�x}naZfb Z�W5b Z
W5u�u�b `p�DejX�W5\lZ[]gt��f�B���,U�Z[Sab `_U�c�e{U
\ naZinES'X�WYU
y�bHWYejU�w���n�ej]gZ,X3`_cl\�UaZ[Sab `_U�ckdh`_U�c ejcl\
`YQ�VaZ[U�Vab�ej\lZ[cf�'W�c `_X�W@�T`YbmdhZ[]j]�y	`DVat��H�'WYU�V�WYU�W��D`_U��7\ n�Zfb Z/ejc}WYU�Zh�D\lb�W5`Yb�V�e{U�W5b t
V�egrYZfb�c ej\�t�`YQ�V�ejc \ ejU�dh\iX3`Yb u'na`_]j`Y^_ejdfWY]�WYU�V�Q S�U�dh\ eg`_U�WY]	df]jWYc�clZ[c�`YQ�UaZ[Sab `_U�c[w!¡�`Yb Zh¢
`prYZfb[��\ naZfb�Z/W5b Z�W5y	`_Sa\/�f�B��£�cltDU�W5u'clZ[cf¤�\ naZ[clZ�W5b Z/o}naZfb Z�UaZ[Sab `_U�c�dh`_X�X�S�U�ejdfW5\lZ
o}eg\ n$`_U�Z�WYUa`Y\ n�Zfb[w@¥�Z[U�dhZY�!\ naZ�UES'X&y	Zfb&`YQ�cltBU'W5u�\ ejd�dh`_U�U�Z[dh\ eg`_U�c�X�WYVaZ¦yEtJW
UaZ[Sab `_U�dfWYU¦y	Z�rYZfb t�]jW5b ^YZY¤DW
X�WYX�X�WY]jejWYU�X�`Y\l`Yb,UaZ[Sab�`_U��|QT`Yb�Zh�aWYX3u']gZY�Eb Z[dhZ[egrYZ[c
ejUau'Sa\ ciQTb `_X§W5y	`_Sa\
�f�5¨
c tBU�W5u7clZ[cfw

P�UJejX3u	`Yb \ WYUE\�^Y`_WY]�`YQ�X�W5\ n�Z[X�W5\ ejdfWY]�UaZ[S�b `_c dfegZ[U�dhZ3ejcm\l`-V�ZfrYZ[]g`YuJWYU�V�WYUD¢
WY]gtE©fZ3X�W5\ n�Z[X�W5\ ejdfWY]�X3`DVaZ[]jc�Q9`Yb�UaZ[Sab�`_U�WY]kWYdh\ egrDeg\ªt�u'W5\l\lZfb�U'cfw�x}naZ�X�`BVaZ[]{c�W5b Z
S�clZ[V�\l`�naZ[]gu$S�U�V�Zfb�cl\ WYU�V�na`=o�\ naZ¦WYdh\ egrBej\�tvu'W5\l\lZfb�U�c/W5b Z�^YZ[UaZfbHW5\lZ[V«WYU�VJna`po
\ naZiu'W5\l\lZfb�U�c�d�n'WYUa^YZ�WYcsu7W5b�WYX3Zf\lZfb�c�ejU/\ naZicltBc \lZ[X¬W5b�ZiX�`BV�S']jW5\lZ[V�wsx}naZ,X3`DVaZ[]jc
dfWYU«WY]jc `@clZfb rYZ¦\l`@ejUE\lZfb u�b�Zf\&V�W5\ WD��\lZ[cl\/nEtBu�`Y\ n�Z[clZ[cf��WYU�VJc S�^Y^YZ[cl\/UaZfo.Zh�Bu	Zfb�eg¢
X3Z[U|\ c[w�­De{U�dhZ¦UaZ[S�b `_U�WY])c tBcl\lZ[X�c�W5b�Z¦\ªtEu'e{dfWY]j]gt�cl`vdh`_X3u']jejdfW5\lZ[V���`_U�Z�X�S�cl\�y	Z
dfW5b ZfQTS'],\l`�X3`DVaZ[])\ naZ�cltBc \lZ[X�W5\3WYUqW5u�u�b�`Yu�b�ejW5\lZ�]gZfrYZ[]®wvx�naZ�X3`BV�Z[],X�S�cl\�y	Z
dh`_X3u']jejdfW5\lZ[VJZ[Ua`_Sa^_n«cl`�\ n�W5\/eg\&ejU�df]{S�VaZ[cm\ na`_clZ¦u�b `DdhZ[c clZ[c&o}n�ejdHn$W5b Z�y	Z[]jegZfrYZ[V
\l`�u']jWpt¦WYU-ejX�u�`Yb�\ WYU|\ib `_]gZ�ejU�\ naZ�^YZ[U�Zfb�W5\ eg`_U�`YQ�W�u'W5b \ ejdfS']jW5b�WYdh\ egrDeg\�t�u'W5\l\lZfb�U�¤
na`po�ZfrYZfb[��eg\idfWYU�Ua`Y\iy	Z�cl`3dh`_X3u7]jejdfW5\lZ[V¦\ n�W5\�eg\�e{c,ejX�u�`_c�c egy']gZ�\l`�WYU�WY]gtB©fZY�aZ[eg\ naZfb
WYU�WY]gtB\ ejdfWY]j]gt¦`Yb�dh`_X3u'S�\ W5\ eg`_U�WY]j]gtYw
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P UaZ[S�b `_U�WY]iUaZf\�o�`Yb � � c�u	`Yu'S�]jW5\ eg`_UJb�nEtE\ n�X�b Z[c�S�]g\ c�Q9b�`_X�e{U|\lZfb�WYdh\ ej`_U�c�y�Zh¢
\�o�ZfZ[U¦\ n�b ZfZ}clZfu'W5bHW5\lZ�dh`_X3u	`_UaZ[UE\ c���\ naZ�e{U|\lb�e{U�c ejd�u�b `Yu	Zfb \ ejZ[c�`YQ�ejU�V�egrDejV�S'WY]|UaZ[SD¢
b `_U�cf�E\ naZ�cltDU�W5u�\ e{d�u�b `Yu	Zfb \ egZ[c�`YQ	dh`_S�u']jejUa^�y	Zf\ªo,ZfZ[U�UaZ[Sab `_U'cf�|WYU�V�\ naZ�W5b�dHn�eg\lZ[d?¢
\ Sab Z&`YQ�dh`_S�u']jejUa^�� e�w ZYwg�7o}n'ejd�n-U�Z[Sab `_U�c�dh`_X�X/S'U�ejdfW5\lZ&o�eg\ n-Z[WYdHn@`Y\ n�Zfb?�Hw�x�naZ[clZ
dh`_X3u	`_UaZ[U|\ c�\ªtEu'e{dfWY]j]gt
ejUErY`_]grYZiUES�X�Zfb `_S�csu'W5b�WYX3Zf\lZfb�c�WYU�V�X�S�]g\ egu']jZ�\ ejX3Zic dfWY]gZ[cfw
x�naZ�cltDU�W5u�\ ejd�dh`_Sau']je{Ua^a�EQT`Yb�Zh�aWYX3u']gZY�adfWYU�y	Z�Zh�Ddfeg\ W5\l`Yb�t¦`Yb}e{U�n�egy'ej\l`Yb tY�|WYU�V�eg\ c
u�`_c�c egy']gZm\ SabHU�`_U�WYU�V-\ Sab�U�`��$b�W5\lZ[c�dfWYU�r5W5b t�o}ejV�Z[]gtYw���Z[Sab `_U�WY]�c tBcl\lZ[X�c}X�Wpt
ejU�df]jS�V�Zmc ZfrYZfb�WY]kV�e���Zfb Z[UE\�\ªtEu	Z[c�`YQ!dhZ[]j]{c�WYc}o�Z[]j]�WYc�V�e	�	Zfb Z[UE\�\�tBu�Z[c}`YQ�dh`_Sau']je{Ua^aw
P�URejX�u�`Yb�\ WYU|\�WYU�V \�tBu'ejdfWY]j]jt�rYZfb t«dHn�WY]j]gZ[Ua^_e{Ua^@u'b `Yy']gZ[X�ejc�\l`�VaZf\lZfb�X�ejU�Z¦\ naZ
b `_]gZ�Z[WYd�n�dh`_X3u	`_UaZ[UE\�u']jWptBc�e{U�c n�W5u'ejU�^�\ n�Z
Z[X3Zfb ^YZ[UE\}UaZf\ªo,`Yb ��y	Z[n�WprBej`Yb[w

¡-`DVaZ[]jciQT`Yb�\ naZmb Z[]gZfr5WYUE\�UaZ[Sab `_U�WY]	UaZf\ªo,`Yb��Bc�`YQT\lZ[U�Zh�an�egy'eg\iW�b�ejdHn�cl\lb�S�dh\ Sab�Z
`YQ	V�tBU�WYX�ejd�y�Z[n'W[rDeg`Yb[w�x�naZ�y	Z[n�W[rDeg`Yb�`YQ	ZfrYZ[U¦W
c ejUa^_]jZidhZ[]{]�dfWYU3y	Z�
ES'eg\lZ�dh`_X3u']jeg¢
dfW5\lZ[V�w�P�U@ejU�V�ejrBejV'S�WY]7dhZ[]{]kX�WptY�7QT`Yb}Zh�aWYX3u']gZY�
��b Z
b Zfu	Zf\ eg\ ejrYZ&WYdh\ eg`_U@u�`Y\lZ[UE\ ejWY]jc
`Yb�y'SabHcl\ c�`YQmWYdh\ ej`_URu	`Y\lZ[U|\ ejWY]{c3\ n�W5\�W5b Z-c Zfu'W5b�W5\lZ[V yBtqc ej]gZ[UE\�u'n�WYclZ[c3`YQmUaZ[W5b

ES�ejZ[c dhZ[U|\&y�Z[n'W[rDeg`Yb¦�����B�)���5��w��!�aWYX3u']jZ[cm`YQ�u	`Yu'S']jW5\ eg`_U�b�nEtE\ n�X�c
ejU�df]jS'VaZ�c tBUD¢
d�nab `_U'eg©fZ[V�`_c dfej]{]jW5\ eg`_U�cf��ejUvo�n�ejd�nvZfrYZfb�tvdhZ[]{]!ejU�\ naZ�UaZf\ªo,`Yb ����b Z[c&W5\�\ naZ�c WYX3Z
\ ejX3Z�WYU�V$df]{S�cl\lZfb�ejU�^a�	e{Uvo}n�ejdHnv\ naZ3Z[U|\ ejb Z3u	`Yu'S�]jW5\ eg`_U�`YQidhZ[]j]jcmy�b�Z[W5�Bc
S�u$ejU|\l`
c Say�u	`Yu'S�]{W5\ eg`_U�c�`Yb!y7]g`Bd��Bc[¤_ZfrYZfb t�dhZ[]j]Do}eg\ n�e{U/Wmc ejU�^_]gZ,y7]g`Bd�����b�Z[c!cltBU'd�nab `_U�`_S�c ]gt
WYU�V�V�e	�	Zfb Z[U|\�y']g`Dd �DciW5b Z�VaZ[cltDU�d�n�b `_U�eg©fZ[V¦Q9b�`_X.Z[WYdHn�`Y\ naZfb&���f�a���D�?��w � Qkdh`_Sab�clZY�
X/S�dHn¦X�`Yb Z}dh`_X3u']{ejdfW5\lZ[V�u	`Yu'S�]{W5\ eg`_U�b�nEtE\ n�X�c)W5b Z�u	`_c c�egy']gZYw�x�naZ}WYdh\ egrDeg\ªt�X�W[tY�
Q9`Yb�Zh�aWYX3u']gZY��u'b `Yu'W5^_W5\lZ3\ nab `_S�^_nv\ naZ3UaZf\�o�`Yb �vejUvW¦oiW[rYZh¢�]{eg�YZ�X�WYU�U�Zfb[�	`Yb�Zh�E¢
n�egy'eg\id�n'W5`Y\ ejd&VatDU�WYX�e{dfc
�����D��������������w
� U$\ n�ejc�W5b \ ejdf]jZY� � o}ej]j]�V�ejc dfS'c c�X3`DVaZ[]jcmQT`Yb&UaZ[Sab `_U'WY]�c tBcl\lZ[X�c&WYU�V�VatDU�WYX�eg¢

dfWY]!cltBc \lZ[X�cmX3Zf\ na`DV�c�Q9`Yb�WYU�WY]gtB©[ejUa^�\ naZ[clZ3X3`DVaZ[]jc[w�x�n�Z�V�e{c dfS�c c ej`_U-o}ej]{]�QT`BdfS�c
u�b�ejX�W5bHej]gt�`_UvX3`BV�Z[]jc}o�n�ejd�nvejU'df]jS�VaZ&W�c X�WY]j]ku7W5b�WYX3Zf\lZfb&WYU�V�b Z[c�S�]g\ c�ejU�o�n�ejd�n
^YZf`_X3Zf\lb�ejd�c ejUa^_S�]{W5b�u	Zfb \ S�b y'W5\ eg`_U�X3Zf\ na`DV�c!n�WprYZ}y	ZfZ[U3S�clZ[V�\l`&WYU�WY]gtB©fZ�\ naZ}UaZf\ ¢
o,`Yb ��y	Z[n�WprBej`Yb[w � o}e{]j]YUa`Y\sdh`_U'c ejVaZfbs`Y\ naZfbs\ªtEu	Z[ck`YQ�X3`BV�Z[]jc�o}n'ejd�n
W5b�Z�dh`_X�X�`_U�]gt
S�clZ[V�ejU�\ naZ}cl\ S�V�t/`YQ�UaZ[SabHWY]acltBc \lZ[X�cfw�x�naZ�e{U|\lZf^Yb�W5\lZ�WYU�V ��b�Z�X3`BV�Z[]a`YQ�W
c ejUa^_]jZ
dhZ[]j]�ejc�`_UaZ�c S�dHn�Zh�DWYX3u7]gZYw�P b ZfrDegZfo�`YQk\ n�Z[clZ�\�tBu	Z[ci`YQsX3`DVaZ[]jcidfWYU�y	ZmQ9`_S�U'V¦ejU
���5�a�k������w

P�U�`_Sa\ ]jejU�Z�`YQ�\ naZ}W5b \ ejdf]jZ}ejc�WYc,Q9`_]{]g`po}c[w"!in'W5u�\lZfb�c#�
WYU�V��
u�b Z[clZ[UE\)WYU�e{UaQ9`Yb ¢
X�WY]7e{U|\lb `DV�S�dh\ ej`_U�\l`�\ naZ�^YZf`_X�Zf\lb�ejd�\ naZf`Yb t�`YQkV�tBU�WYX�ejdfWY]'cltDcl\lZ[X�c[w � ejU|\lb�`BV�S'dhZ
\ naZ}Ua`Y\ eg`_U'c�`YQ	u'n�WYclZ�clu'WYdhZY�E]j`BdfWY]�WYU'V�^_]g`Yy'WY]�y'egQ Sab�dfW5\ eg`_U�\ naZf`Yb�tY�Bcl\ W5y7ej]jeg\ªt/\ naZh¢
`Yb tY�!`_c dfej]j]{W5\ eg`_U�cf��WYU�V ^YZf`_X3Zf\lb�ejd�c ejU�^_S�]jW5b&u	Zfb \ S�b y'W5\ eg`_U�\ n�Zf`Yb tYw�P�]j],`YQ�\ naZ[clZ
\lZ[d�n�U�e$
ESaZ[csW5b Z)rYZfb�t
ejX3u	`Yb \ WYUE\kejU�\ naZ�WYU�WY]gtDc ejc�`YQ�X�`BVaZ[]{c�Q9`Yb�UaZ[Sab�`_U�WY]_cltDcl\lZ[X�cfw
!in�W5u�\lZfb%��u�b Z[clZ[UE\ cicl`_X3Z�`YQ�\ naZ�y'WYc ejd�y'eg`_]g`Y^Yt�S'clZ[V¦e{U�X3`DVaZ[]jejU�^
\ naZmUaZ[Sab `_U�WY]
cltBc \lZ[X�cfw � o}ej]j]�\ naZ[U«V'ejc dfS�c c&\ naZ�Zh�Bu']{ejdfeg\
Z�
BS�W5\ eg`_U�c/QT`Yb�\ n�Z�UaZf\ªo,`Yb��Bc�\l`vy	Z
dh`_U�c ejVaZfb�Z[V�w�¡�`DVaZ[]jc!QT`Yb)c ejU�^_]gZ�dhZ[]j]jc!W5b Z}y'WYclZ[V3`_U�\ naZ}¥�`BVa^Y�DejUD¢�¥�SD�a]gZft&QT`Yb�X�WY]g¢
ejc X �������aWYU�V�\ naZ�dh`_Sau']jejU�^}y	Zf\�o�ZfZ[U3dhZ[]j]jc�ejc�X3Z[WYUE\!\l`mX�`BVaZ[]Bd�n�Z[X�ejdfWY]DcltDU�W5u'clZ[cfw
� o}ej]j]'\ naZ[U�dh`_U�c ejVaZfbiX3`DVaZ[]jc,Q9`Yb�c e{Ua^_]gZ}dhZ[]j]{c,\ n'W5\,Zh�an�egy'ej\�y'Sab�c \ ejUa^&`_c�dfej]j]jW5\ eg`_U'cfw
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x�naZfb Z&W5b�ZY�7ejU�Q WYdh\f��c ZfrYZfb�WY]kV�e���Zfb Z[UE\�\ªtEu	Z[c�`YQ�y'S�b�cl\ ejUa^�`_c dfe{]j]jW5\ eg`_U�c[�DWYU'V-\ naZfb Z
n�WYc}y	ZfZ[U-dh`_U'c ejVaZfb�W5y7]gZ�Z ��`Yb�\�ejU-\lb tBe{Ua^3\l`¦df]jWYc�c egQTt�\ n�Z&S�U�VaZfbH]gtBe{Ua^3X�W5\ naZ[X�W5\ ¢
ejdfWY]�X3Z[dHn�WYU�ejc X�c�b Z[clu	`_U�c egy7]gZ�QT`Yb3\ naZ[clZ-`_c�dfej]j]jW5\ eg`_U'c������D��������w � \ naZ[U V�ejc dfS�c�c
\ naZ�VatDU�WYX�ejdfc�`YQ�c X�WY]{]�U�Zf\�o�`Yb �Bc�`YQ�UaZ[Sab `_U�c[w !�`_U'V�eg\ eg`_U�c�o}e{]j]�y�Z�^_egrYZ[U Q9`Yb
o}naZ[U�\ naZ[clZmUaZf\�o�`Yb �DciZh�Dn'egy'eg\,Z[eg\ naZfb�cltDU�d�nab�`_Ua`_S�c,`Yb�VaZ[cltDU�d�nab�`_Ua`_S�c,b�n|tB\ n�X�c[w
� dh`_U�df]{S�VaZ�yBt�V'ejc dfS�c c�ejUa^/WYU�Zh�DWYX�u']gZ�`YQ�W�]jW5b ^YZfb}U�Zf\�o�`Yb �7w�x�n�ejciUaZf\ªo,`Yb���o�WYc
ejU|\lb�`BV�S'dhZ[V�WYcmW¦X�`BVaZ[]kQ9`YbmWYdh\ egrDeg\�t�u'W5\l\lZfb�U�c�ejU@\ naZ � WYc WY]��mWYUa^_]{ejWD��W¦u'W5b \�`YQ
\ naZ
y�b�WYe{U�ejU|rY`_]jrYZ[V-ejU�\ naZ�^YZ[UaZfbHW5\ eg`_U-`YQ�X3`prYZ[X�Z[U|\ cfw
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x�n�ejcid�n'W5u�\lZfb�WYU�V�\ n�ZmU�Zh�B\�u�b�`prDejVaZ�WYU-ejUaQT`Yb�X�WY]�ejUE\lb `DV�S�dh\ eg`_U�\l`3\ naZ
VatDU�WYX�eg¢
dfWY]'cltDcl\lZ[X�c�W5u'u�b `_WYd�n�Q9`Yb)c \ S�VatDejUa^�Ua`_U�]je{UaZ[W5b[�5`Yb�V�ejU'W5b t&V�e	�	Zfb Z[UE\ ejWY]DZ�
BS�W5\ eg`_U�cfw
P�X3`Yb Z�\ na`Yb `_S�^_n@u'b Z[clZ[UE\ W5\ eg`_U�dfWYU�y�Z�QT`_S�U�V�ejU ���Y�5����Q9`YbmZh�aWYX3u']gZYw�x�n�e{c�W5ua¢
u�b `_WYd�n�WYc�cl`Bdfe{W5\lZ[c�W¦u7ejdh\ Sab Z��T\ naZ�u'n�WYclZ�clu'WYdhZ=�}\l`�Z[WYd�nJV�e	�	Zfb Z[U|\ e{WY]kZ�
BS�W5\ eg`_U�w
­B`_]jSa\ eg`_U'cf��c S�dHnRWYc�Wvb Z[cl\ ejU�^�cl\ W5\lZ�`Yb�`_c dfej]j]{W5\ eg`_U�cf��dh`Yb b�Z[clu	`_U�V \l`�^YZf`_X3Zf\lb�ejd
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`YQ�u�b `DdhZ[c clZ[c
\ n�W5\}u�b�` - Z[dh\�Q9b `_X§\ naZ/dhZ[]j]�y�`DVat�¤a\ naZ[clZ�W5b Z
\ naZ�VaZ[U�Vab�ej\lZ[c�WYU�V-\ naZ/W��B`_U�w�x�n�Z
VaZ[U�Vab�ej\lZ[c�clu�b Z[WYV�`_S�\�Q9b `_X§\ naZ
dhZ[]j]�y	`DVat¦ejU�W�\lb�ZfZh¢�]jeg�YZ&X�WYU'UaZfb[w�x�naZft�dh`_]j]gZ[dh\
ejU�dh`_X�ejU�^ c ej^_U�WY]jc�QTb `_X�`Y\ naZfb�UaZ[S�b `_U�c�`Yb�clZ[U�c `Yb t b Z[dhZfu'\l`Yb�cfw � X�u'S�]jclZ[c�W5b Z
dh`_U�V�S�dh\lZ[V�Wpo�Wpt@QTb `_X \ naZ�cl`_X�W�WY]g`_Ua^�\ naZ�W��B`_U�w
P��D`_U�c�X�Wpt�y	Z&rYZfb t�c na`Yb \f�
o}n�ej]gZ�`Y\ naZfb�c&X�W[tvy	Z�rYZfb t�]j`_Ua^J� Sau�\l`-X3`Yb Z3\ n'WYU�`_UaZ�X3Zf\lZfb?�Hw�¡@WYUEtvW��D`_U�c
VaZfrYZ[]g`Yu-c ejV�Z�y'b�WYU�d�n�Z[c�dfWY]j]gZ[V�W��B`_U�dh`_]j]jW5\lZfb�WY]jci\ n'W5\in�Z[]gu�y�b�ejUa^�ejUaQT`Yb�X�W5\ ej`_U�\l`
clZfrYZfb�WY]�u7W5b \ c�`YQ�\ naZ
UaZfb rY`_S'c�cltDcl\lZ[X c e{X/S�]j\ WYUaZf`_S�c ]gtYw

x�naZ�U�Z[Sab `_U$ejc&c Sab b `_S'U�VaZ[V�yEt�W@dhZ[]j]�X3Z[X/y�b�WYUaZ�\ n�W5\&X�WYejUE\ WYejU�c&W-cl\ W5y']gZ
b Z[cl\ ejUa^�u	`Y\lZ[UE\ ejWY]�y�Zf\ªo,ZfZ[U-\ naZm`_Sa\ c ejVaZ�WYU�V�\ naZ
e{U�c ejVaZ}`YQs\ naZ�dhZ[]j]�w � U�b Z[clu	`_U�c Z
\l`�W}c \ ejX/S']jS�cf�[\ n�Z,X3Z[X/y�b�WYUaZ)u�`Y\lZ[UE\ ejWY]EX�W[t
S�U'VaZfb ^Y`}W�clZfb�egZ[ck`YQBbHW5u'ejV
dHn�WYUa^YZ[cf�
dfWY]j]gZ[V�WYU�WYdh\ eg`_U¦u	`Y\lZ[U|\ ejWY]�w�x}n�ejc!b Z[c�S�]g\ c�ejU�\ naZ�^YZ[UaZfbHW5\ eg`_U�`YQ�W/UaZfb rYZ�ejX3u'S�]{clZYw
� Uv`Yb�V�Zfb�\l`�QT`Yb�X W�UaZfb rYZ3ejX�u'S�]jclZY��\ naZ3ejU�ej\ ejWY]kcl\ e{X/S�]{S�c�X�S�cl\my	Z�W5y�`=rYZ�cl`_X3Z
\ nab Z[c na`_]{V�WYX3`_S�UE\fw)~�b `Yu	Zfb \ ejZ[ci`YQ�\ n�Z
UaZfb rYZ&ejX�u'S�]jclZY�DejU�df]{S�V�ejUa^�eg\ c�c n�W5u	Z
WYU�V
u�b `Yu'W5^_W5\ eg`_U«rYZ[]g`Ddfeg\�tY��W5b�Z¦`YQT\lZ[U«e{U�VaZfu	Z[U�VaZ[UE\�`YQ�\ naZ¦e{U�eg\ ejWY]}� c�Sau	Zfb \ nab Z[c n�`_]jV7�
cl\ ejX�S�]jS�cfw

x�naZ-b�Z[cl\ ejUa^$u	`Y\lZ[UE\ ejWY]}e{c�dhb Z[W5\lZ[V y	Z[dfWYS�clZ-\ n�Zfb Z@ejc�WYU ejX/y'WY]jWYU'dhZ�ejUR\ naZ
dh`_U�dhZ[U|\lbHW5\ eg`_U�c�`YQkdhZfb \ WYejU�eg`_U�c)y	Zf\�o�ZfZ[U¦\ n�Z�ejU�c�ejVaZ�WYU�V�\ naZ�`_S�\ c ejVaZ�`YQ�\ n�Z�dhZ[]j]�w
x�naZ
ejUE\lb�WYdhZ[]j]jS']jW5b�dh`_U�dhZ[UE\lb�W5\ eg`_U�c}`YQ�c `BV�e{S�X WYU�V-dfWY]jdfejS'X eg`_U�c�W5b Z/]g`po�Zfb�\ n�WYU
ejU�\ naZ�Zh�D\lb�WYdhZ[]j]{S�]jW5b&clu7WYdhZY�so}n'ej]gZ�\ naZ�Zh�D\lb�WYdhZ[]j]{S�]jW5b�u	`Y\ WYc c ejS'X dh`_U�dhZ[UE\lb�W5\ eg`_U
ejc-]g`=o,Zfb-\ n'WYU ejU�c e{VaZ@\ n�ZJdhZ[]j]®w � U eg\ c�b Z[c \ ejUa^Rcl\ W5\lZY�
\ naZ$dhZ[]{]
X3Z[X/y�b�WYUaZ$ejc
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u�ZfbHX3Z[W5y']gZ�\l`�u	`Y\ WYc c ejS'X�¤Bn�`po�ZfrYZfbiej\,ejc)rBegb�\ S�WY]j]gt�ejX3u	Zfb�X3Z[W5y7]gZ�\l`3cl`BV'ejS�XzWYU�V
dfWY]jdfejS�X�w x�n�Z�b Z[cl\ e{Ua^$u	`Y\lZ[U|\ e{WY]}ejc¦W5y�`_S�\ 3 ��� X � WYU�V b�Z[c S�]g\ cf��\l`qWJ]jW5b ^YZ
Zh�B\lZ[UE\f�'QTb `_X \ naZ
clZ[]jZ[dh\ egrYZ
u	Zfb�X3Z[W5y'e{]jeg\�t�`YQs\ naZ
X�Z[X&y�bHWYUaZ�WYU�V�\ naZ
ejX/y'WY]jWYU'dhZ
ejU�dh`_U�dhZ[UE\lb�W5\ eg`_U@`YQsu	`Y\ WYc c e{S�X eg`_U�cfw

Ca`_]j]g`=o}ejUa^/W
cl\ ejX�S�]jS�c[�Y\ naZfb Z}ejc)W
c S�V�V�Z[U3d�n�WYUa^YZ�ejU3\ naZ}u�ZfbHX3Z[W5y'ej]jej\�t&`YQ	\ naZ
X3Z[X&y'b�WYUaZ�\l`mc `BV�e{S�X.�T`Yb�dfWY]jdfe{S�X¦��ej`_U�cfwsx}naZfb ZiW5b Z�d�n�WYU�U�Z[]jcse{U&\ naZiX3Z[X/y�b�WYUaZ
clZ[]gZ[dh\ egrYZ�\l`-c `BV�e{S�X�w&P�U�WYdh\ eg`_Uvu	`Y\lZ[U|\ e{WY]!ejcm^YZ[UaZfb�W5\lZ[V�o�naZ[Uv\ naZ[clZ�dHn�WYU�UaZ[]jc
`Yu�Z[U�WYU�V-cl`DV�ejS�X eg`_U'cib�S�c n�ejUE\l`�\ naZ
dhZ[]{]�ejUE\lZfb�eg`Yb[�adfWYS�c e{Ua^�W3b�W5u'e{V¦bHejclZ
ejU�\ naZ
X3Z[X&y'b�WYUaZ�u	`Y\lZ[UE\ ejWY]®w�P�Q9\lZfb�cl`_X3Z�VaZ[]jW[tY��\ naZ�cl`DV�ejS�X dHn�WYU�UaZ[]jc/df]g`_clZ�WYU�VJWYU
ejU�dhb Z[WYclZ[V�UES�X/y	Zfb�`YQ�u�`Y\ WYc�c ejS�X dHn�WYU�UaZ[]jc�`Yu�Z[U�w�~s`Y\ WYc�c ejS�X§ej`_U�c�\ naZ[U 	'`po \l`
\ naZ�`_Sa\ c ejV�Z¦`YQ�\ naZ�dhZ[]j]�WYU�V \ n�ejc�y�bHejUa^_c�\ naZ�X3Z[X/y�b�WYUaZ�\l`poiW5b�V�c�\ naZ�b Z[cl\ ejU�^
cl\ W5\lZYw x�naZ�X3Z[X/y�b�WYUaZ�u	`Y\lZ[UE\ ejWY]�WYdh\ S�WY]j]jtJ`prYZfbHc na`B`Y\ c�\ naZ�b Z[cl\ e{Ua^vu�`Y\lZ[UE\ ejWY]®w
x�naZfb Z�ejc�WJb Z[dh`prYZfb t u	Zfb�eg`DVRejU o}n'ejd�n c `BV�e{S�X WYU�V u�`Y\ WYc�c ejS�X�u'S�X3u'c�X3`prYZ
cl`BV'ejS�X WYU�Vvu	`Y\ WYc c ejS'X eg`_U'cf��b Z[clu	Z[dh\ egrYZ[]gtY�k`_Sa\�`YQ,WYU�V�e{U|\l`�\ naZ3dhZ[]j]!S'U|\ ej]�\ naZ
b Z[cl\ ejUa^ X3Z[X/y�b�WYUaZ@u�`Y\lZ[UE\ ejWY]�ejc¦WYdHn�egZfrYZ[V�w���S�b�ejUa^$\ n�Z�ejU'eg\ ejWY]iu'n�WYc Z�`YQ�\ n�ejc
b Z[dh`prYZfb t@u	Zfb�eg`DV���eg\�e{c�ejX3u	`_c c ejy']gZm\l`�^YZ[UaZfbHW5\lZ�WYU�`Y\ naZfb�WYdh\ ej`_U�u	`Y\lZ[UE\ ejWY]®w�x�n�e{c
ejc�b ZfQTZfb b Z[V�\l`�WYc}\ naZ&W5y'c `_]jSa\lZ�b ZfQTb�WYdh\l`Yb t�u	Zfb�eg`DV�w
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x�naZ�¥}`DVa^Y�DejUD¢�¥�SD�a]gZft Z�
BS�W5\ eg`_U�c�o�Zfb Z�u'Say7]jejc naZ[V ejU �������RWYU�V VaZ[c dhbHegy	Z@\ naZ
^YZ[UaZfb�W5\ eg`_U�`YQ�WYdh\ eg`_U@u	`Y\lZ[U|\ ejWY]{c�ejU�\ naZ/c 
ES�e{V�^_ejWYUE\�W��D`_Uq�����5��w}x�naZ/u�b�ejU�dfeju']gZ[c
S�U�VaZfb�]jtBejU�^�\ naZ,VaZfbHegr�W5\ ej`_U
`YQ�\ naZ[c Z,Z�
BS�W5\ eg`_U�csQT`Yb�X \ n�Z)y'WYc e{ck`YQ�X3`DVaZ[]je{Ua^�`Y\ naZfb
dhZ[]j]jc�\ nab�`_Sa^_na`_Sa\�\ naZ�U�Zfb rY`_S�c&c tBcl\lZ[X-w�x�naZ�¥�`BV�^Y�BejUa¢�¥�SD�a]gZft�X�`BVaZ[])dh`_U�c ejcl\ c
`YQ!Q9`_Sab�V�e	�	Zfb Z[UE\ ejWY]�Z�
BS�W5\ eg`_U�cfw � UaZ&`YQ!\ naZ[clZ/e{c�W�u'W5b�\ ejWY]�V�e	�	Zfb Z[UE\ ejWY]�Z�
BS�W5\ eg`_U
\ n�W5\�VaZ[c dhb�ejy�Z[c/\ naZ�ZfrY`_]jS�\ eg`_Uq`YQ}\ naZ�X3Z[X/y�b�WYU�Z�u	`Y\lZ[UE\ ejWY]®w x�naZ�`Y\ naZfb�\ nab ZfZ
Z�
ES�W5\ ej`_U�c
W5b Z3`Yb�V'ejU�W5b t�V'e	��Zfb�Z[U|\ ejWY]�Z�
BS�W5\ eg`_U'cm\ n�W5\&W5b Z3b Z[]{W5\lZ[V�\l`-u�b `Yu	Zfb \ ejZ[c
`YQ�\ n�Z
eg`_U�ejd�dHn�WYU�UaZ[]jc[w�x�naZ�¥}`DVa^Y�DejUD¢�¥�SD�a]gZft�Z�
BS�W5\ eg`_U�c}dfWYU-y	Z�o�b�eg\l\lZ[U�WYc��
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¥}Zfb ZY� � � 0 � 1 ��b Zfu'b Z[clZ[UE\ cm\ naZ�X3Z[X/y�b�WYUaZ�u	`Y\lZ[U|\ e{WY]!WYU�VvZ[WYd�nJ\lZfb�X ejU�\ naZ ��b�c \
Z�
ES�W5\ ej`_U b Zfu�b Z[clZ[UE\ c�W�clZfu'W5b�W5\lZ dfS�b b Z[UE\fw ­DejU�dhZ \ naZRdhZ[]j]�X3Z[X/y�b�WYUaZRclZfu'W�¢
b�W5\lZ[c$d�n'W5b ^YZ eg\vdfWYU y	Z«rDegZfo�Z[V WYc$W�dfW5u'WYdfeg\l`YbJWYU'V �
	������� ejc�\ naZRdfW5u'WYdfe�¢
\ egrYZ@dfSab�b Z[U|\fw�x�naZ�\lZfbHX � 	����	�
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 �
b Zfu'b Z[clZ[UE\ c�]g`_Ua^_ej\ S�V�ejU�WY]idfSab�b Z[U|\¦WY]g`_Ua^$\ naZ

W��B`_U WYU'Vq\ naZ�b Z[X�WYejU'ejUa^�\lZfb�X�c�W5b Z-ej`_U�ejd�dfSab b Z[UE\ cfwRx�naZ�cl`DV�ejS�X dfSab�b Z[U|\3ejc
� � � 7 �
��� � 5 � � � 3 � � � �Hw � \)e{c�X3`DVaZ[]gZ[V�S�c�ejUa^ � n�X � c)]jW[o ejU3o}n�e{d�n

� � � � 5 � ejc
\ naZ
dh`_U�V�S�dh\ WYU'dhZ
WYU�V$� � 3 � ��� ��e{c�W3V�b�egrDejUa^
u	`Y\lZ[UE\ ejWY]®w�x�naZ�X�W��aejX�WY]	cl`DV�ejS'X
dh`_U�V�S�dh\ WYU�dhZ-e{c

� ��� WYU�V
�
5 � dfWYUqy	Z�\ n�`_Sa^_n|\�`YQ�WYc�\ naZ�u�b `Yy'W5y'e{]jeg\�tv\ n�W5\�W

cl`BV'ejS�X§dHn�WYU�UaZ[]sejc�`Yu	Z[U�w�x�n�ejc�o}ej]j]	y	Z&V�e{c dfS�c clZ[V�ejU-X3`Yb Z�VaZf\ WYej]sc na`Yb \ ]gtYw�x�n�Z
dh`_U�cl\ WYUE\ � � � e{c�dfWY]{]gZ[Vq\ naZ ��� 
 � � 8 ( ��' ��(*����� ��� � ����� � ��� w x�n�ejc�ejc�\ naZ�r5WY]jSaZ�`YQ
\ naZ�X3Z[X/y�b�WYU�Z�u	`Y\lZ[U|\ ejWY]'o}naZ[U3\ n�Z�cl`DV�ejS�X dh`_U'dhZ[U|\lb�W5\ ej`_U��Eo�n�ejd�n�u�b `DV�S�dhZ[c�WYU
ejU|oiW5b�V 	'Sa��`YQ�c `BV�e{S�X�\ n�b `_Sa^_n�\ naZ�cl`DV�ejS�X dHn�WYU�UaZ[]®�aejc�y'WY]{WYU�dhZ[V�yEt�\ naZmZ[]gZ[d?¢
\lb�ejdfWY]�u	`Y\lZ[UE\ ejWY]�^Yb�WYV'egZ[U|\}\lZ[U�V�ejUa^3\l`�X3`prYZ�cl`DV�ejS�X eg`_U'c�ejU�\ naZ/d�n�WYU�U�Z[]�ejU�\ naZ
`Yu�u	`_c eg\lZiV�egb Z[dh\ eg`_U�w � U/Wmc ejX�ej]jW5bkX�WYU'UaZfb[� � � 7 �
� ��¨_� � 3 � � �sejcs\ naZiu	`Y\ WYc c ejS'X
dfSab b Z[UE\/o�eg\ n

� � y	Z[ejUa^-\ n�Z�X�W��aejX�WY])u	`Y\ WYc c ejS�X0dh`_U�V�S�dh\ WYU'dhZ�WYU'V � ¨ e{c&\ naZ
u�b `Yy'W5y'e{]jeg\�t@\ n�W5\&W�u�`Y\ WYc�c ejS�X dHn�WYU�UaZ[]�e{c�`Yu	Z[U�w�C�ejU�WY]{]gtY� � 
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S�c S�WY]j]jt�b ZfQTZfb b Z[Vv\l`�WYc/W-]gZ[W5��dh`_U�V�S'dh\ WYU�dhZY¤!eg\
ejc�V�SaZ3\l`�\ naZ�Z �	Z[dh\ c&`YQi`Y\ naZfb[�
]gZ[c c�ejX�u�`Yb�\ WYU|\f��eg`_U'c�ejU�df]jS�V'ejUa^/dHn�]g`Yb�e{VaZYw
�}`Y\lZ/\ n�W5\�\ naZ�^_W5\ e{Ua^�r5W5b�ejW5y']gZ[c

� �
�
�
WYU�V �$c�W5\ ejclQTt�V�e���Zfb Z[UE\ ejWY]�Z�
BS�W5\ eg`_U�c

\ n�W5\�V�Zfu�Z[U'V$`_U \ naZ¦X�Z[X&y�bHWYUaZ¦u	`Y\lZ[UE\ ejWY] � w@¥�Z[U�dhZY��\ n�Z�u�b `Yy7W5y'ej]jeg\ªtv\ n�W5\�W
cl`BV'ejS�X `Yb&u	`Y\ WYc c�ejS�X d�n'WYU�UaZ[])e{c�`Yu	Z[U�`Yb/df]g`_c Z[V$VaZfu	Z[U�V�cm`_UJ\ naZ�X3Z[X/y�b�WYUaZ
u�`Y\lZ[UE\ ejWY]®wqx�naZ�cl`DV�ejS'X0dHn�WYU�UaZ[]�VaZfu	Z[U�V'c/`_Uq\ªo,`Jr�W5b�e{W5y']gZ[cf�)U'WYX3Z[]gt

�
WYU�V

� w���Z/dfWYU-\ n'ejUa��`YQ�\ n�Z&cl`DV�ejS�X d�n'WYU�UaZ[]kWYc}u	`_c clZ[c c e{Ua^�\�o�`¦^_W5\lZ[cf¤7y	`Y\ n-^_W5\lZ[c
X/S�c \�y	Z�`Yu�Z[U�ejU¦`Yb�VaZfbiQT`Yb�cl`BV'ejS�Xz\l` 	�`=o ejUE\l`/\ naZmdhZ[]j]®w!��Zmo}e{]j]'Ua`Y\�VaZ[c�dhb�egy	Z
\ naZ�rY`_]g\ W5^YZ�VaZfu	Z[U�VaZ[UE\�c \lZ[WYVat|¢�c \ W5\lZ�QTS'U�dh\ eg`_U�c � � � � � � � � � � � � � � � � � `Yb \ naZ
\ ejX3Zmdh`_U�cl\ WYUE\ c ����� � � � � �7� � � � � 
 � � �,naZfb ZYw�P V�Zf\ WYej]gZ[V�VaZ[c dhb�egu'\ eg`_U�dfWYU�y	Z}QT`_S�U�V
ejU$���[�a��������w

� n'W5\�V�ejcl\ ejU�^_S�ejc naZ[c)`_UaZ
dhZ[]j]�QTb `_X WYUa`Y\ naZfb�W5b Z�\ n�Z�\�tBu�Z[ci`YQ�eg`_U�ejd�dfSab b�Z[U|\ c
b Z[clu	`_U�c egy7]gZ�Q9`Yb�\ naZ�WYdh\ eg`_U�u�`Y\lZ[UE\ ejWY]7WYU�V�o�n�W5\)Q WYdh\l`Yb�ciVaZf\lZfb�X�e{UaZ�o}naZf\ n�Zfb,\ naZ
d�n�WYU�U�Z[]jc)dh`Yb b�Z[clu	`_U�V�ejUa^m\l`
\ n�Z[clZ�eg`_U'c�W5b Z}`Yu	Z[U3`Yb�df]g`_clZ[V�w � U3o}n�W5\)Q9`_]j]j`po}cf�Eo,Z
c ejX3u']{egQ9t@\ naZ�u�b Z[clZ[UE\ W5\ eg`_U«yEtJej^_Ua`Yb�ejUa^�\ n�Z�clu7W5\ ejWY])VaZfu	Z[U�V�Z[U�dhZ�`YQ�\ naZ�X3Z[X�¢
y�b�WYUaZ�u	`Y\lZ[U|\ ejWY]�¤
naZ[U�dhZY��o,Zv`_U�]gt dh`_U�c ejVaZfb�cltDcl\lZ[X�c�`YQ/`Yb�V�ejU�W5b�t V�e	�	Zfb Z[U|\ e{WY]
Z�
ES�W5\ ej`_U�cfw��,WYd�n�dhZ[]{]	\ naZ[U-c W5\ ejc ��Z[c�W�cltDcl\lZ[X `YQs\ naZ&^YZ[UaZfb�WY]�QT`Yb�X
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VaZfu	Z[U�VaZ[UE\�dfS�b b Z[UE\ c!\ nab `_Sa^_n�\ n�Z�r�W5b�ej`_S�c!eg`_U�ejdidHn�WYU�UaZ[]D\ªtEu	Z[c�WYU�V � b Zfu�b Z[c Z[U|\ c
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Zh�B\lZfb�U'WY]7W5u�u7]jegZ[V�dfSab�b Z[U|\fw"�,WYd�n¦r�W5b�e{W5y']gZ
�
� � 1 �)VaZ[c dhbHegy	Z[c!\ naZ�c \ W5\lZ�`YQ�dHn�WYU�UaZ[]jc

`YQ�W}^_egrYZ[U/\�tBu	ZYw �,WYd�n�dfSab b�Z[U|\ ��� ejcsWYc c S�X�Z[V
\l`�y�Z)`_n�X�ejd,WYU�V&dfWYU/y	Z)Zh�Du�b Z[c clZ[V
WYc ��� 2���

����� � � �	� � � : : : : �	� 
 �h� � 3 � � � o}naZfb Z
��
� � �D�7\ naZ � � W5b Z/dh`_U'cl\ WYU|\ cmWYU�V

\ naZ
Q S�U�dh\ eg`_U ��� b Zfu�b�Z[clZ[U|\ c�\ naZ
QTb�WYdh\ eg`_U�`YQ	�5¢�dHn�WYU�UaZ[]jc}\ n�W5\}W5b Z&`Yu�Z[U�w
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x�naZiVatBU'WYX�ejdfc�`YQ'ZfrYZ[U�`_UaZ�c�ejUa^_]gZ�UaZ[Sab `_U/dfWYU�y�Z 
ES'eg\lZ,dh`_X3u7]jejdfW5\lZ[V�w �!�aWYX3u']gZ[c
`YQ�c S�d�n@dh`_X3u']gZh��y	Z[n�WprBeg`Yb�W5b Z&^_egrYZ[U@ejU�\ naZ/UaZh�B\�c Say'c Z[dh\ eg`_U�o}naZ[U-o,Z�V�ejc dfS�c�c
y'Sab�cl\ e{Ua^�`_c dfe{]j]jW5\ eg`_U�c[w���Z�W5b Z�u�b�ejX�W5bHej]gt�ejUE\lZfb Z[cl\lZ[V�ejU�VaZfrYZ[]g`Yu'e{Ua^¦\lZ[dHn�U�e 
BSaZ[c
\l`qc \ S�VatRUaZf\�o�`Yb �Dc�dh`_U�c ejc \ ejUa^$`YQ
u	`_c c�egy']gt W«]jW5b�^YZ�UBS�X/y�Zfb¦`YQ&dh`_Sau']jZ[V UaZ[SD¢
b `_U�cfw#!i]jZ[W5b�]gt3\ naZ
WYU�WY]jtBc e{c)`YQ�UaZf\�o�`Yb �Dc�X�W[t�y	Z�Zh�D\lb Z[X3Z[]jt¦d�n'WY]j]gZ[Ua^_ejU�^�egQkZ[WYd�n
c ejUa^_]gZ�Z[]gZ[X3Z[UE\¦Zh�an�egy'ej\ c�dh`_X3u']je{dfW5\lZ[V VatDU�WYX�e{dfcfw8Ca`Yb�\ n�ejc�b Z[WYcl`_U���o�Z�`YQ9\lZ[U
dh`_U�c ejVaZfb
c�ejX3u']gZfbp��b Z[V�S�dhZ[V�X3`DVaZ[]jcmQT`Yb&c e{Ua^_]gZ3UaZ[Sab `_U'cfw3x�naZ�ejU�c�eg^_n|\ cmo�Z3^_WYejU
Q9b `_X0WYU�WY]gtB©[ejUa^�\ naZ�b Z[V�S�dhZ[V«X3`BV�Z[]jc
W5b Z�`YQT\lZ[U$Zh�D\lb Z[X3Z[]jt$S�clZfQ S�]!ejU$cl\ S'VatBe{Ua^
\ naZ
y	Z[n�W[rDeg`Yb�`YQ!X3`Yb Z
dh`_X�u']jejdfW5\lZ[V�y7eg`Yu'nEtBc e{dfWY]�X3`BV�Z[]jcfw

P�U-Zh�DWYX3u7]gZ
`YQ�W3b Z[V�S�dhZ[V�X�`BVaZ[]kW5b Z�\ naZ/¡�`Yb b�ejcl¢ ��Z[dfW5b�Z�
BS�W5\ eg`_U�c/��� �_� �
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� dh`_c�ns�l� � , :j�p��� : �_� � ���_�

x�naZiu'W5b�WYX3Zf\lZfbHc!WYU�V�Ua`_U�]jejU�Z[W5bsQ S�U�dh\ eg`_U'c�e{U�� ���_��W5b�Z�^_ejrYZ[U�yEt � 
42 3 :j�
� � 
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(2 :j�

� ��� � � � 2 : �a� � , \ WYU�nk�l� � 3
: �a�p��� :j� ���_�l�

� � � � � � 2 : �a� � , \ WYU�nk�l� � , :j�p��� :j���_�l�Hw
x�naZ[clZ�Z�
BS�W5\ eg`_U'c�dfWYU�y	ZmrBegZfo�Z[V-WYc�W3c�ejX3u']gZmX3`DVaZ[]	QT`Yb}W3UaZ[Sab `_U�e{U¦o�n�ejd�n

\ naZfb Z�W5b Ziu	`Y\ WYc c ejS�X¬WYU�V�dfWY]jdfejS'X¬dfS�b b Z[UE\ c�WY]j`_Ua^mo}eg\ n/\ naZ�]gZ[W5�&dfSab b�Z[U|\fw!x�naZfb�Z
ejc�WY]jcl`�WYU�W5u�u7]jegZ[V�dfSab b Z[UE\�b Zfu�b�Z[clZ[U|\lZ[V�yBt�\ naZ
dh`_U�cl\ WYUE\ � w�¥�Zfb ZY� � b Zfu�b Z[c Z[U|\ c
\ naZ&X3Z[X/y�b�WYUaZ�u	`Y\lZ[UE\ ejWY]®�ab Z[c�dfWY]gZ[V-y	Zf\�o�ZfZ[U 3 ��WYU�V$�5�'WYU�V

�
ejc�WYdh\ ejr�W5\ eg`_U�`YQ

\ naZ�u	`Y\ WYc c e{S�X dfSab b�Z[U|\fw ��`Y\lZ¦\ n'W5\&\ naZ�WYdh\ egr�W5\ ej`_UJ`YQ�\ naZ�dfWY]jdfejS�X0dfSab b Z[UE\&ejc
ejU�cl\ WYUE\ WYUaZf`_S�cfw�x�n�Z/c X�WY]{]®�'u	`_c eg\ ejrYZ&u'W5b�WYX�Zf\lZfb



ejc�e{U|\lb `DV�S�dhZ[V�\l`�Z[X3u'n�WYc ej©fZ

\ n�W5\
�

ZfrY`_]grYZ[c�`_UvW¦c�]g`po \ ejX3Z�c dfWY]gZYwm��Z3\lb Z[W5\


WYcmW¦c�ejUa^_S�]jW5b�u	Zfb \ Sab y'W5\ ej`_U

u'W5b�WYX3Zf\lZfb�ejU�\ naZ&WYU�WY]jtBc e{cfw
�}`Y\lZ3\ n'W5\�\ n'ejc�c�ejX3u']gZ/X3`BV�Z[]sn�WYcmUa`�clu7W5\ ejWY]sV�Zfu�Z[U'VaZ[U�dhZY¤	\ n�W5\�ejcf��o,Z3W5b Z

rBegZfo�ejUa^�\ naZ�UaZ[Sab `_U�WYc�W¦c e{Ua^_]gZ
u	`_ejUE\fw�x�n�ejc}o}ej]j]�dhZfb�\ WYejU�]gt-c e{X3u']jegQTt�`_SabmWYU�WY]�¢
tBc e{c�`YQ,\ ejX3Zh¢�VaZfu	Z[U�V�Z[U|\�`_c dfej]j]{W5\l`Yb t-y	Z[n�W[rDeg`Yb[w � U$­BZ[dh\ eg`_U �aw �B��o�Z3WYV�Vvclu'W5\ ejWY]
VaZfu	Z[U�VaZ[U�dhZ�\l`�\ naZ3X3`BV�Z[]sWYU�Vvdh`_U�c�ejVaZfb�\ naZ�^YZ[UaZfb�W5\ eg`_U�`YQ)u'b `Yu'W5^_W5\ ejUa^�oiW[rYZ
WYdh\ egrBej\�tYw
� Q � 2 �D�7\ n�Z[U@ZfrYZfb�t�cl`_]jSa\ ej`_U�W5u�u�b�`_WYd�naZ[c�W�cl\ W5y']gZ �a�DZ[V�u	`_ejUE\fw}x�n�e{c}dh`Ybl¢

b Z[clu	`_U�V�ci\l`�W�UaZ[Sab `_U�e{U-eg\ c�b Z[c \ ejUa^�cl\ W5\lZYwi¥}`=o,ZfrYZfbp��egQ � 2 :��a��\ naZ[U@cl`_]jSa\ eg`_U'c

���



`YQ&� ���_� 
BS�ejd��B]gtvW5u�u�b�`_WYd�n W�cl\ W5y']jZ¦]jejX�eg\�dhtBdf]gZYw-x}naZ�u	Zfb�eg`DV�ejd�cl`_]jS�\ eg`_U$WY]g\lZfbl¢
U�W5\lZ[c�y	Zf\�o�ZfZ[U�WYU�WYdh\ egrYZ3u'n�WYc Z�WYU�VvW�c e{]gZ[U|\�u'n�WYclZ�`YQ�UaZ[W5b�b Z[cl\ ejU�^¦y	Z[n�WprBeg`Ybpw
¡-`Yb Zf`=rYZfb[��\ naZfb Z&W5b Z
c�n�W5b u-\lb�WYU'c eg\ eg`_U�c�y	Zf\�o�ZfZ[U-\ n�Z&c ej]gZ[UE\�WYU�V-WYdh\ egrYZ/u'n�WYclZ[c[w

x�naZ[clZ�cl`_]jSa\ ej`_U�c
dfWYU$y	Z�Z[WYc�ej]gt�WYU�WY]gtB©fZ[VJS�c�ejUa^�\ naZ¦u'n�WYclZ�c u'WYdhZ¦X3Zf\ n�`BV�c
VaZ[c dhb�egy	Z[V-e{U@­BZ[dh\ eg`_U��Bw �Bwix}naZ � ¢�UBS�]j]{df]jejUaZ�ejc�W¦dfSay'ejd?¢�c�n�W5u	Z[V�dfSab rYZY��o}n�ej]gZm\ naZ
�
¢�UBS�]j]jdf]je{UaZ�e{c�W�X3`_Ua`Y\l`_UaZ/ejU�dhb Z[WYc e{Ua^/Q S�U�dh\ ej`_U�\ n�W5\}ejUE\lZfb�clZ[dh\ c�\ n�Z � ¢�UBS�]j]jdf]{ejUaZ

W5\�u'b Z[dfejclZ[]gt�`_UaZ�u	`_ejUE\f¤�naZ[U'dhZY��\ n�Zfb Z&Zh�aejcl\ c�u�b Z[dfe{clZ[]gt�`_UaZ �a�BZ[V@u	`_ejUE\�`YQ�� ���_�H�
VaZ[Ua`Y\lZ[V yBt � - w � Q � 2 �D��\ naZ[U � - ]{egZ[c3WY]g`_Ua^$\ n�Z�]gZfQT\3y�b�WYU�dHnR`YQm\ naZ�dfSay'e{d
� ¢�UBS�]j]jdf]je{UaZ&WYU�V@`_UaZ3dfWYU�Z[WYc ej]gt-c n�`po \ n�W5\ � - e{c�WYcltDX3u�\l`Y\ e{dfWY]j]gt-cl\ W5y']jZYw � Q �7`_U
\ naZ�`Y\ naZfb�n�WYU�V�� � 2 :��a��\ naZ[U � - ]{egZ[c&WY]g`_U�^-\ naZ¦X�ejV�V�]gZ�y�bHWYU�d�nJ`YQ�\ n�Z¦dfSay'e{d
UES�]{]jdf]jejUaZ
WYU'V � - ejc�S�U�c \ W5y']gZYwmx�naZfb Z�X/S'cl\�\ n�Z[U@Zh�aejcl\�W�cl\ W5y']gZ�]jejX�eg\�dhtDdf]gZ�Q9`Yb
WY]j]



c S�<�dfejZ[U|\ ]gt¦c X�WY]j]®¤DX3`Yb Zf`=rYZfb[��\ naZ
]{ejX�eg\�dhtBdf]gZ�W5u�u'b `_WYd�naZ[c}W�c�ejUa^_S�]jW5bi]jejX�eg\

dhtBdf]gZ/WYc}c na`=o}U�ejU C�eg^aw)��WYc


@ �Dw

x�naZ�u'n�WYc Z/u']{WYUaZ�WYU'WY]gtBc�ejc�V�`EZ[c�Ua`Y\�VaZfu	Z[U�V@`_Uv\ naZ�u�b Z[dfe{clZ�V�Zf\ WYej]jc�`YQ)\ naZ
Ua`_U�]jejU�Z[W5b/Q S�U�dh\ eg`_U'c/WYU�V `Y\ naZfb3u7W5b�WYX3Zf\lZfb�c3ejU�� ���_�HwJ��Z�o�ej]j])dh`_U'c ejVaZfb3X3`Yb Z
^YZ[UaZfb�WY]�\ªo,`¦V�ejX3Z[U�c�eg`_U�WY]	cltDcl\lZ[X�c�`YQ�\ naZ�QT`Yb�X
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o}naZfb Z
\ n�Z � ¢�UBS�]j]{df]jejUaZ�WYU�V�\ n�Z
�
¢�UBS�]j]{df]jejUaZ�c W5\ ejc Q9t�\ naZ&WYc�c S�X3u�\ ej`_U�c�VaZ[c dhbHegy	Z[V

ejU�­BZ[dh\ eg`_U��Bw �Bw
��Z�Ua`Y\lZ�\ n�W5\f��o}eg\ n�cl`_X3Z3WYc c�S�X3u�\ eg`_U'cf�'`_UaZ3dfWYU�cltDcl\lZ[X�W5\ e{dfWY]j]gt-b Z[V'S�dhZ�W

Q9`_Sab
V'ejX3Z[U�c ej`_U�WY]s¥�`DVa^Y�Be{UD¢�¥�Sa�D]gZftE¢�]jeg�YZ�X3`DVaZ[]��To}eg\ na`_S�\mc u'W5\ ejWY]!VaZfu	Z[U�VaZ[U'dhZ=�
\l`�W/\ªo,`�V'ejX3Z[U�c ej`_U�WY]'¡�`Yb b�ejc ¢ �kZ[dfW5bl¢�]jeg�YZmX3`DVaZ[]®w � UaZ ��bHcl\)`Yy'c Zfb rYZ[ci\ n�W5\�cl`_X3Z
`YQk\ naZ�d�n'WYU�UaZ[]�¢�cl\ W5\lZmr5W5b�ejW5y']jZ[c,ZfrY`_]jrYZ
X/S�dHn�QTWYcl\lZfb�\ n'WYU¦`Y\ n�Zfb�cfw � U�u7W5b \ ejdfS�]jW5bp�
\ naZ3cl`BV'ejS�X WYdh\ ejr�W5\ eg`_Uvr5W5b�ejW5y7]gZ

�
ZfrY`_]grYZ[cm`_U�W�X/S�dHnvQTWYc \lZfb�\ ejX3Zh¢�c dfWY]gZ�\ n�WYU

\ naZ�cl`BV'ejS�X ejU�WYdh\ egr5W5\ eg`_U�r�W5bHejW5y']gZ � WYU�V�\ naZmu	`Y\ WYc c e{S�X.WYdh\ ejr�W5\ eg`_U-r�W5b�e{W5y']gZ �!w
��Z�\ naZfb ZfQT`Yb Z�WYc c�S�X3Z3WYc c S�X�Z3\ n�W5\

�
WYdh\ egr5W5\lZ[c&ejU�c \ WYU|\ WYUaZf`_S'c ]gt�¤k\ n�W5\
ejc[��o,Z

clZf\
� 2 ��� � � �Hw
x�n'ejc}b�Z[V�S�dhZ[c�\ naZ�¥}`DVa^Y�DejUD¢�¥�SD�D]jZft�Z�
ES�W5\ ej`_U�c�\l` - S�cl\�\ nab ZfZ

Z�
ES�W5\ ej`_U�c�QT`Yb � � � � �!w)xs`
b Z[V�S'dhZ�\ naZ}Z�
BS�W5\ eg`_U'c�Q Sab \ naZfb[�|o,Z�`Yy7clZfb rYZ}\ n'W5\,WY]g`_Ua^
cl`_]jSa\ eg`_U'c ��� + � � 3 �s��QT`Yb
cl`_X3Z3dh`_U�c \ WYU|\ + w/P�c c S'X�ejUa^¦\ n�ejc�\l`�y	Z/\lb�S�ZY��o,Z
dfWYU�Z[]je{X�ejU�W5\lZ�\ naZ}Z�
ES�W5\ ej`_U�QT`Yb � WYU�V�o�Z�Ua`=o n�WprYZ�W&\�o�`5¢�V�ejX3Z[U�c�eg`_U�WY]�cltDcl\lZ[X
c ejX�ej]{W5b�\l`�\ naZ/¡�`Yb b�ejc ¢ �kZ[dfW5b�Z�
BS�W5\ eg`_U�cfw

x�naZ�b Z[V�S�dhZ[V«\�o�`5¢�V�ejX�Z[U�c eg`_U�WY],X3`DVaZ[]jc/^_egrYZ[UJyBt � ���_�H��`Yb3X3`Yb�Z¦^YZ[UaZfbHWY]j]gt
� �5�|�H��Zh�Dn'egy'eg\&X�WYU|t�u�b�`Yu�Zfb�\ egZ[c
`YQ�b�Z[WY],UaZ[S�b `_U�cfw C�`Yb�Zh�aWYX3u']jZY��� �5�|�&Zh�an�egy'ej\ c
W�b ZfQTb�WYdh\l`Yb tvu	Zfb�eg`DV ��ejX�X3Z[V�e{W5\lZ[]gt@W5QT\lZfb/WYU«WYdh\ eg`_U$u	`Y\lZ[UE\ ejWY]�eg\
ejc&V�e <�dfS�]j\�\l`
^YZ[UaZfb�W5\lZ¦WYU�`Y\ naZfb&`_UaZYw�x}n�ejc�ejcmy	Z[dfWYS�clZ3o�naZ[U�\ naZ3\lb�W -lZ[dh\l`Yb t$ejUvu7n�WYclZ3clu'WYdhZ
dh`Yb b Z[clu	`_U�V�e{Ua^«\l` \ naZ$WYdh\ eg`_U u	`Y\lZ[UE\ ejWY]mb Zf\ Sab�U'c¦\l` \ naZ$c ej]gZ[UE\�u'n�WYclZY�meg\�]jegZ[c
WY]g`_Ua^�\ naZ-]gZfQT\3y�b�WYU'd�nq`YQ�\ naZ-dfSay'ejd�UBS�]j]jdf]{ejUaZ�o}ej\ nRWYUqZ[]gZfr�W5\lZ[V r�WY]{SaZ�`YQ�\ naZ

���



b Z[dh`prYZfb t�r�W5b�e{W5y']gZ �!w!¥}Zfb�ZY�|\ naZ�\lb�W - Z[dh\l`Yb�t�ejc!Q Sab \ naZfb)Wpo�Wpt�QTb `_X \ naZ�\ n�b Z[c na`_]jV��
dh`Yb b Z[clu	`_U�V�e{Ua^�\l`�\ naZ
X�ejV'V�]gZ�y�b�WYU�dHn�w
�}`Y\lZ�WY]jc `@\ n�W5\�o}naZ[UJ\ naZfb Z�ejc&U�`@W5u�u']{egZ[VJdfSab�b Z[U|\��T\ n�W5\�ejcf� � 2 �|�H�}� �5�|�

Zh�Dn�ejy'eg\ c�W�c \ W5y']gZ �a�DZ[V�u	`_ejUE\f¤5\ n�ejc�dh`Yb b�Z[clu	`_U�V�c�\l`�\ naZ�b Z[cl\ e{Ua^}cl\ W5\lZ,`YQDW�UaZ[Sab `_U�w
� Q � ejc!c�S�<�dfegZ[UE\ ]gt&]jW5b�^YZY�|\ naZ[U-� �5�|�!Zh�Dn�ejy'eg\ c�c S�cl\ WYe{UaZ[V�`_c dfej]j]jW5\ ej`_U�cfw�x�naZ�c ejX3u7]gZ
X3`BV�Z[]kWY]jcl`¦V�ejclu']{W[tDc � ��� �����	����� � � )5w�x�n�W5\}ejc[�'W�c X�WY]j]�cl\ ejX�S�]jS'cio}ej]j]�Ua`Y\�^YZ[UaZfb�W5\lZ
WYU WYdh\ eg`_URu	`Y\lZ[UE\ ejWY]®w � Uq\ n'ejc3dfWYclZ-\ naZ-c `_]jSa\ eg`_U b Zf\ SabHU�c 
ES'ejd �D]gtJ\l`�b�Z[cl\fw � U
`Yb�VaZfb�\l`Ju�b `DV�S�dhZ@WYU WYdh\ eg`_U u	`Y\lZ[U|\ ejWY]���\ n�Z@ejU�ej\ ejWY]�cl\ ejX�S�]jS�c�X/S�c \�y	Z�]jW5b ^YZfb
\ n�WYU$cl`_X3Z�\ nab Z[c na`_]{V�w ��`Y\lZ�\ n'W5\
\ naZ3\ nab Z[c�na`_]jV�dh`Yb b Z[c u�`_U'V�cm\l`-\ naZ3u	`_c eg\ ej`_U
`YQ�\ n�Z
X�ejV�V�]jZ�y�bHWYU�d�n�`YQ�\ naZ
dfS�y'ejd�UBS�]j]jdf]je{UaZYw

C�ejU�WY]j]gtY��o,Z$U�`po V�ejc�dfS�c c�na`po \ n�Z�^YZf`_X�Zf\lb�ejd�c ejU�^_S�]jW5b�u	Zfb \ Sab y'W5\ ej`_U W5ua¢
u�b `_WYd�n*dfWYU y	Z�S�clZ[V \l` S�U�VaZfb�c \ WYU�V�\ naZ�b Z[clu	`_U�c Z�`YQ�W U�Z[Sab `_U�\l` e{U - Z[dh\lZ[V
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\ naZ�c�ejX3u']gZ[c \f�k]g`po�Z[cl\
V�ejX3Z[U�c�eg`_U�WY]®�BX3`BV�Z[]jc�o}n�ejdHn¦^YZ[U�Zfb�W5\lZ&c 
BS�W5b Zh¢�oiW[rYZ
y7Sab�cl\ ejU�^aw ��Zf`_X�Zf\lb�ejd�WYU�WY]�¢
tBc e{c�`YQs`Y\ n�Zfb}y'SabHcl\ ejUa^�\�tBu	Z[c�dfWYU-y	Z�QT`_S�U�V�ejU$�����=��w
!�`_U�c e{VaZfb�W3\ nab ZfZh¢�V'ejX3Z[U�c ej`_U�WY]�rYZfb�c eg`_U�`YQ������B��`YQ�\ naZ
QT`Yb�X
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� ��ejciW3c X�WY]{]®�Bc�ejUa^_S�]jW5b�u	Zfb \ Sab y7W5\ eg`_U�u7W5b�WYX3Zf\lZfb}WYU�V + ejcicl`_X3Z�`Y\ naZfb

�a�BZ[V�u'W5b�WYX3Zf\lZfbpw � Q�o�Z�c Zf\

 2 �D�7\ naZ[U

�
ejc}dh`_U'cl\ WYU|\mWY]g`_Ua^�cl`_]jSa\ ej`_U�c�WYU�V@o,Z

dfWYU�\ n�ejUa�3`YQ
�

WYc�W�y'egQ Sab�dfW5\ eg`_U¦u'W5b�WYX3Zf\lZfb�e{U�\ naZmQ WYcl\icltBc \lZ[X � C!­'�)dh`_U'c ejcl\ ejU�^
`YQ�\ naZ ��bHcl\�\�o�`�Z�
ES�W5\ ej`_U�c)ejU@� ���_�Hw)x�naZ�u�b�ejX�W5b�t/WYc c S'X3u�\ eg`_U�c�`_U�� ���_�)dh`_U�dhZfb�U
\ naZ�y'egQ Sab�dfW5\ ej`_U�cl\lb�S�dh\ Sab�Z3`YQ,\ naZ�QTWYcl\/c Say'cltDcl\lZ[X�w�x}n�ejc�cl\lb�S'dh\ Sab Z�W5u�u	Z[W5b�c�ejU
C�ej^aw����B�Yo}n'ejd�n
WY]{cl`�c n�`po}cs\ naZ)u'b ` - Z[dh\ ej`_U
`YQa\ naZ�c 
ES'W5b Zh¢�o�WprYZiy'Sab�cl\ e{Ua^�cl`_]jSa\ eg`_U
`_U|\l`3\ naZ�dh`Yb b�Z[clu	`_U�V�ejUa^/y'egQ Sab�dfW5\ eg`_U¦V�ejW5^Yb�WYX-w�x�naZmclZf\i`YQ �a�DZ[V�u�`_e{U|\ c�`YQ�� C�­��
ejc}WYc c�S�X3Z[V-\l`¦y	Z&W���¢�c n�W5u	Z[V-dfS�b rYZ&ejU�\ naZ¦� � �	� ��� �}u'n'WYclZ&clu'WYdhZYw���Z�VaZ[Ua`Y\lZ
\ n�ejc}dfS�b rYZ
yBt��i¤'`_U�]gt�W3u	`Yb \ ej`_U�`YQ!\ n�ejc���¢�c n'W5u�Z[V�dfSab rYZ&ejc�c na`=o}U-ejU C�eg^aw����Bw
x�naZ �a�DZ[V�u	`_ejUE\ c
WY]g`_Ua^�\ naZ�]g`=o,Zfb/y�b�WYU�dHn$`YQ�� W5b Z¦cl\ W5y']gZ�c `_]jSa\ eg`_U�cm`YQ
� C�­��H�
o}n�ej]gZ&\ naZ��a�DZ[V-u	`_ejUE\ c�`_U�\ naZ�X�ejV�V']gZ�y�b�WYU�dHn-`YQ	� W5b Z�c WYV�V�]jZ[cfw C�e��BZ[V�u	`_ejU|\ c
WY]g`_Ua^�\ naZ�Sau�u	Zfb�y�b�WYU'd�n�`YQ
��X�W[t�y�Z�cl\ W5y7]gZi`Yb�S�U�cl\ W5y']jZYws��Z�WY]jc `mWYc�c S�X3Zi\ n�W5\
\ naZfb Z�Zh�aejcl\ c�W-`_U�Zh¢�u'W5b�WYX3Zf\lZfb�Q WYX�ej]gtv`YQ�u	Zfb�eg`DV�ejd�cl`_]jS�\ eg`_U�c�`YQ&� C�­��H��VaZ[Ua`Y\lZ[V
yEt���w�x�n�Z[clZ�]{ejX�eg\&dhtDdf]gZ[c�`Yb�eg^_e{U�W5\lZ¦W5\3W�¥}`Yu�Q}y'egQ Sab�dfW5\ eg`_U«WY]g`_Ua^�\ naZ�S�u�u	Zfb
y�b�WYU�dHn3`YQ
�vWYU�V3\lZfb�X�ejU�W5\lZ}WY]g`_U�^&W
cl`_]jS�\ eg`_U�`YQ�� C�­���\ n�W5\,ejc!n�`_X3`Bdf]{ejU�ejd,\l`&`_UaZ
`YQ�\ n�Z �a�BZ[V-u�`_e{U|\ ci`_U�\ naZ
X�ejV�V']gZ�y'b�WYU�d�n-`YQ���w

P�c�c S�X3u�\ ej`_U�c,W5b�Z�WY]jc `�UaZfZ[V�Z[V�W5y	`_Sa\�\ naZ�c ]g`=o V�tBU�WYX�ejdfcfw���Z�WYc c S�X3Z�\ n�W5\
\ naZ

�
¢�UES']j]jc Sab�QTWYdhZ � � 2 ����VaZ��7UaZ[c�W
\ªo,`5¢�V'ejX3Z[U�c ej`_U�WY]�X�WYU�ejQ9`_]jV�\ n'W5\,ejUE\lZfb�clZ[dh\ c

� W5\mW¦c�ejUa^_]gZ�u	`_ejUE\fw�x�n�ejc}u	`_ejU|\�]jegZ[c�`_U@\ naZ�X�ejV�V�]jZ�y'b�WYU�d�n@`YQ�� y�Zf\ªo,ZfZ[U�\ naZ
na`_X3`Ddf]jejU�ejd}u	`_ejU|\�WYU�V�\ naZmb�eg^_nE\,�DUaZfZm`YQ��iw�C�e{U�WY]j]gtY� � � ��W5y	`prYZ � � 2 ���&WYU�V
� � ��y�Z[]j`po � � 2 ���_w

��Z�U�`po ^_egrYZ@W$n�Z[Sab�ejcl\ e{d�Zh�Bu']{WYU�W5\ eg`_U QT`Yb�o�n|tq\ n�ejc�cltBc \lZ[X�^YZ[UaZfbHW5\lZ[c�W
c 
ES'W5b Zh¢�o�WprYZ�y'SabHcl\ ejUa^�c `_]jSa\ eg`_U�w&­DS�u�u	`_clZ&\ n�W5\



� ��ejc�c X�WY]j]�WYU�Vvdh`_U�c ejV�ZfbmW

cl`_]jSa\ eg`_U¦\ n�W5\iy	Zf^_ejU�c�df]g`_clZ�\l`�\ naZ�]j`po�Zfb�y�b�WYU�dHn�w � Z[dfWYS'clZ�\ n�ejc,y�b�WYU�dHn�dh`_U�c ejcl\ c
`YQ/cl\ W5y']jZ �a�DZ[V u	`_ejU|\ c¦`YQ�� C�­��H�i\ naZv\lb�W -lZ[dh\l`Yb t 
ES�e{d �D]gt W5u�u�b�`_WYd�naZ[c�Wqc X�WY]{]
UaZ[eg^_nEy�`YbHna`E`DV$`YQ�\ n�Z�]g`=o,Zfb�y�bHWYU�d�n�w�x�naZ¦\lb�W - Z[dh\l`Yb�tJ\lb�WYd��Bc�b�ej^_n|\ªo�W5b�V WY]g`_Ua^
\ naZ�]g`=o,Zfb/y�b�WYU�dHn$WYdfdh`Yb�V�ejU�^�\l`�\ naZ�c ]j`po.V�tBU�WYX�ejdfcf��S�UE\ ej]!eg\�u'WYc�clZ[c
\ naZ3bHeg^_n|\
�BUaZfZYw�x�n'ejc
u	`Yb \ eg`_U«`YQ�\ naZ�cl`_]jS�\ eg`_U«dh`Yb�b Z[clu	`_U�V�c&\l`�\ n�Z�c e{]gZ[U|\/u'n�WYclZYw � U�dhZ
u'WYcl\�\ naZ�b�eg^_nE\��BU�ZfZY��\ n�Z-\lb�W -lZ[dh\l`Yb t ejc�W5\l\lb�WYdh\lZ[V \l` UaZ[W5b��3��\ naZ@y�b�WYU�dHnR`YQ
u�ZfbHeg`BV'ejd3cl`_]jSa\ ej`_U�c&`YQ�� C!­'�Hw�x�n'ejc
^YZ[UaZfbHW5\lZ[c�\ naZ¦Q WYcl\�b Zfu	Zf\ eg\ egrYZ�clu'eg�YZ[c/`YQ�\ naZ
y'Sab�cl\ e{Ua^�cl`_]jSa\ eg`_U'cfw�x�naZ3\lb�W -lZ[dh\l`Yb tvu'WYc c Z[c&UaZ[W5b����ko}eg\ nJVaZ[dhb Z[WYc ejU�^
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Bursting Periodic Solution
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v

y

w

: Curve of Fixed PointsS
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C�ej^_Sab Z���� � � egQ Sab�dfW5\ eg`_U�cl\lb�S�dh\ S�b Z/QT`Yb�c 
BS�W5b Zh¢�oiW[rYZ3y'SabHcl\ ejUa^aw�x�naZ&y	`_]jV�dfSab rYZ
ejc�\ naZ�u�b�` - Z[dh\ eg`_U-`YQ�W�c 
ES'W5b Zh¢�o�WprYZ&y'S�b�cl\ ejUa^�cl`_]jS�\ eg`_U�w

eg\/b�Z[WYd�naZ[c�W�UaZ[eg^_nEy�`YbHna`E`DV$`YQ}\ naZ�n�`_X3`Bdf]{ejU�ejd�`Yb y7eg\&`YQ/� C�­��Hw � U�dhZ�eg\/u'WYc clZ[c
\ naZ�na`_X3`Ddf]jejU�e{d�`Yb y'ej\f�Y\ naZiQTWYcl\�V�tBU�WYX�ejdfc�ZfrYZ[U|\ S�WY]{]gt&QT`Yb�dhZ[c!\ naZ�\lbHW - Z[dh\l`Yb t�y'WYd��
\l`�U�Z[W5b�\ naZ�]g`=o,Zfbmy�b�WYU'd�n@`YQ	� WYU'V�\ n�e{c�dh`_X3u7]gZf\lZ[c�`_UaZ�dhtDdf]gZ/`YQ�\ naZ�y'Sab�cl\ e{Ua^
cl`_]jSa\ eg`_U�w

x�n�ejcmVaZ[c�dhb�egu�\ eg`_U@ejc�Q9`YbHX�WY]®w � \�ejcmUa`Y\�W5\mWY]{]�df]jZ[W5b�\ n�W5\
egQ!\ naZ3cltDcl\lZ[X � ���_�
c W5\ ejc ��Z[c)\ naZ�W5y	`=rYZ�WYc c�S�X3u�\ eg`_U'cf�_\ naZ[U��BQT`Yb,WY]j]



c S�<�dfegZ[UE\ ]gt�c�X�WY]j]®�E\ naZfb Z�Zh�aejcl\ c

W�S�U�e 
BSaZ
u	Zfb�eg`DV�ejd/cl`_]jSa\ ej`_U@dh`Yb b�Z[clu	`_U�V�ejUa^¦\l`�W�y'Sab�cl\ e{Ua^�`_c dfej]{]jW5\ eg`_U�w � U�QTWYdh\f�
eg\,ejc�c na`=o}U�ejU@���Y���	\ n�W5\ic S�dHn¦W/b Z[c S�]j\,dfWYU�Ua`Y\�y	Z}\lb�S�ZY�BejU�^YZ[UaZfb�WY]®w�¥�`po�ZfrYZfb[��ejU
���������7eg\�ejc�u�b `=rYZ[V-\ n�W5\�\ naZ
y'S�b�cl\ ejUa^�c `_]jSa\ eg`_U�o}e{]j]	y	Z
S�U�e 
BSaZ[]gt�VaZf\lZfb�X�ejU�Z[V�Q9`Yb
WY]j]



c S�<�dfegZ[UE\ ]gt�c X�WY]j]®�|Zh�adhZfu�\�QT`Ybi\ na`_clZ



\ n�W5\�]jegZ�ejU¦W�dhZfb \ WYejU�rYZfb�t�c X�WY]j]�clZf\fw

� ��� � ��������� P dhb�S�dfejWY]�ejUa^Yb Z[V'egZ[U|\3QT`Yb¦c 
ES�W5b�Zh¢�o�WprYZ�y7Sab�cl\ ejU�^ve{c�y'ejc \ W5y'ej]jeg\ªtYw
x�n�ejc�WY]j]g`=o}c�Q9`Yb-WqnEtBc \lZfb Z[c ejc�]g`B`Yu�y	Zf\�o�ZfZ[U Wq]g`po�Zfb�y�b�WYU�dHn�`YQ/cl\ W5y7]gZ �a�BZ[V
u�`_e{U|\ c�WYU'V�WYU�Sau�u	Zfbiy�b�WYU'd�n�`YQ�cl\ W5y']gZ/]jejX�eg\idhtDdf]gZ[cfw � \�ejc�WY]jc `3rYZfb t�ejX3u	`Yb \ WYUE\
\ n�W5\
\ naZ�c ]j`po�UBS�]j]jc�Sab Q WYdhZ	� � 2 ���¦]{egZ[c�y�Zf\ªo,ZfZ[UJ\ naZ[clZ�\ªo,`�y�b�WYU�dHnaZ[cfw � Q)\ n�ejc

���



]jWYcl\&dh`_U�V'eg\ eg`_U$ejc&Ua`Y\/c W5\ e{c ��Z[V��s\ naZ[U$\ naZ¦cltBc \lZ[X�X�Wpt�Zh�Dn�ejy'eg\m`Y\ naZfb�\�tBu�Z[c&`YQ
cl`_]jSa\ eg`_U'cfwDCa`Yb�Zh�DWYX�u']gZY��c Sau�u	`_clZ�\ n�W5\	� � 2 ����ejU|\lZfbHclZ[dh\ c
\ naZ¦]g`po�Zfb/y'b�WYU�d�n
`YQ �iw�x�n'ejciu	`_ejU|\�`YQ!ejUE\lZfb�clZ[dh\ ej`_U-o}ej]{]7\ n�Z[U-y	Z
W3^_]g`Yy'WY]{]gt�c \ W5y']gZ �a�DZ[V�u	`_ejUE\�`YQ
� ���_�Hw � Q �s`_UJ\ naZ�`Y\ naZfb�n�WYU�V�� � � 2 ����e{U|\lZfb�c Z[dh\ c � WY]g`_Ua^�eg\ c&X�ejV�V�]jZ�y'b�WYU�d�n
W5y�`=rYZ3\ naZ3na`_X3`Ddf]jejU�e{d�u	`_ejU|\f�	\ naZ[UR� ���_��X�Wpt@^_ejrYZ�bHejclZ&\l`-W�cl\ W5y7]gZ�]{ejX�eg\�dhtBdf]gZ
o}n�ejdHn�WY]jo�WptBc�b�Z[X�WYejU�c�ejU�\ naZ3WYdh\ egrYZ�u'n�WYclZ3UaZ[W5b �3w�x�n�e{c�\ªtEu	Z�`YQicl`_]jSa\ eg`_Uvejc
b ZfQ9Zfb�b Z[V�\l`�WYc��*����� ���"�"���!� ���.�
� ��� 6Yw .�eg^Y`Yb `_S�cib�Z[c S�]g\ c�dh`_U�dhZfbHU�ejUa^�\ naZ�Zh�aejcl\lZ[U�dhZ
`YQ�dh`_UE\ ejUBSa`_S�c�c u'eg�DejUa^�W5b Z
u�b Z[c Z[U|\lZ[V-e{U$��������w

� ��� � ��������� ­ 
BS�W5b Zh¢�oiW[rYZ�y'Sab�c \ ejUa^-W5b�ejc Z[c&ejU«X3`BV�Z[]jc�QT`Yb/Z[]gZ[dh\lbHejdfWY],WYdh\ ejrBeg\ªt
ejU�u'WYU�dhb Z[W5\ e{d���¢�dhZ[]j]jc[w � \�ejc�y	Z[]jegZfrYZ[V�\ n'W5\�\ n�ejc!WYdh\ egrDeg\ªt�u7]jW[tDc�WYU�ejX�u�`Yb�\ WYU|\�b `_]gZ
ejU�\ naZ�b Z[]gZ[WYc Z�`YQ7ejU�c�S�]jejU&Q9b `_X \ n�Z�dhZ[]j]jcfw�x�naZ%��b�c \�X�W5\ naZ[X�W5\ ejdfWY]�X�`BVaZ[]DQT`Yb!\ n�ejc
y'Sab�cl\ e{Ua^�oiWYc)V'SaZi\l` !in�Wpt�WYU�V���Z[eg©fZfb����=��w�x�n�Zfb Z�n�W[rYZ�y�ZfZ[U3UBS�X3Zfb�`_S�c�b Z[]jW5\lZ[V
X3`BV�Z[]jcf��y'WYc Z[V-`_U@Zh�Bu	Zfb�ejX�Z[U|\ WY]�V'W5\ WD��c e{U�dhZ
\ naZ[U�w�P b ZfrDegZfo `YQ!\ n�Z[clZ/X3`DVaZ[]jc[�
WY]g`_Ua^�o�eg\ nJW@VaZf\ WYej]gZ[V«VaZ[c dhb�egu'\ eg`_U�`YQ�\ naZ�X3`Yb Z�y7eg`_]g`Y^_ejdfWY]�e{c c SaZ[cf��ejc&^_egrYZ[UJejU
��������w�­ 
BS�W5b Z�o�WprYZ
y'SabHcl\ ejUa^�WY]jcl`�W5b�ejclZ[c�ejU¦b Z[dhZ[UE\�X3`DVaZ[]jc�Q9`Ybib Z[c u'egb�W5\l`Yb t !i~ �
UaZ[Sab `_U�c����=��WYU�V�X3`DVaZ[]jc,Q9`Yb�u7W5\l\lZfb�U�^YZ[UaZfb�W5\ eg`_U�y'WYc Z[V¦`_U�c tBU�W5u'\ ejd�V�Zfu�b Z[c c ej`_U
�����=��w

� ��� � ��������� �!Zfb t�dh`_X�u']jejdfW5\lZ[VR�T^_]g`Yy'WY]T��y'ejQTSabHdfW5\ eg`_U�c}dfWYUv\ W5�YZ�u']{WYdhZ�WYcm\ naZ
u'W5b�WYX3Zf\lZfb�c



`Yb + W5b Z�r5W5b�egZ[V�ejU«� ���_�Hw
x�n�Z/c ejU�^_S�]jW5b}u	Zfb \ S�b y'W5\ eg`_U�u'W5b�WYX3Zf\lZfb



dh`_UE\lb `_]jc�\ naZ/b�W5\lZ�W5\�o}n'ejd�n-W¦y'SabHcl\ ejUa^3\lb�W -lZ[dh\l`Yb t-u7WYc clZ[c�\ nab `_Sa^_n@\ naZ/c�ej]gZ[UE\

WYU�V�WYdh\ egrYZ3u'n�WYc Z[cfw � Uvu'W5b \ ejdfS�]{W5b[�7\ n�Z�UES�X/y	Zfb�`YQ�clu'eg�YZ[cmu	Zfbmy'SabHcl\�e{c	��� � �


�

WYU�VJy	Z[dh`_X3Z[c�S�UEy	`_S�U�VaZ[V�WYc


@ �Dw � \/ejc/VaZ[X3`_U�cl\lbHW5\lZ[VJejU ���Y���,\ n�W5\�­DX�WY]jZ

na`Yb�clZ[c n�`EZid�n�W5`Y\ e{d�VatBU'WYX�ejdfc�dfWYU3W5b�ejclZiV�Sab�e{Ua^�\ naZi\lb�WYU�c�eg\ eg`_U/`YQ'WYV�V�ejU�^�W�clu'eg�YZYw

~�Zfb�n�W5u'c�ZfrYZ[U�X3`Yb Z�ejU|\lZfb�Z[cl\ ejUa^�ejc)\ n�Z�y'ejQTSabHdfW5\ eg`_U�cl\lb�S'dh\ Sab Z}`YQ�� ���_�)WYc + ejc
r�W5b�ejZ[V�w � Uv\ naZ
��¢�dhZ[]j]!X�`BVaZ[]{cf� + ejc�b Z[]{W5\lZ[V�\l`�\ naZ�^_]jS�dh`_clZ�dh`_U'dhZ[U|\lb�W5\ ej`_U�w3P�c
\ naZ�^_]{S�dh`_clZm]gZfrYZ[]'^YbHWYV�S�WY]j]gt3ejU'dhb Z[WYclZ[cf�B\ naZmdhZ[]j]jc�Zh�an�egy7eg\�b Z[cl\ e{Ua^&y	Z[n�WprBeg`Ybp�|\ naZ[U
y'Sab�cl\ e{Ua^�`_c dfej]j]jW5\ ej`_U�cf��WYU�Vv\ naZ[UJdh`_U|\ ejUBSa`_S�c&clu'eg�DejUa^aw�x�n�ejcmejc&dh`_U�c ejcl\lZ[UE\�o}eg\ n
y�Z[n'W[rDeg`Yb�Zh�an�egy'eg\lZ[V�yBt�\ naZ/X�`BVaZ[]�w)P�c + ejU�dhb Z[WYclZ[c[��\ naZ

�
¢�UES']j]jc Sab�QTWYdhZ � � 2 ���

ejU|\lZfbHclZ[dh\ c�\ naZ-]j`po�Zfb�y�b�WYU'd�nq`YQ����)\ n�Z[UR\ naZ�X�e{V�V�]gZ¦y�b�WYU�dHnR`YQ � y�Z[]j`po§\ naZ
na`_X3`Ddf]jejU�ejd�u	`_ejU|\f��WYU'V«\ n�Z[U«\ n�Z�X�ejV�V�]gZ¦y�b�WYU�dHn `YQ �*W5y	`prYZ�\ naZ�na`_X3`Ddf]jejU'ejd
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o}naZ[U-dhZ[]j]!� ��b Z[cfw

!�Z[]j] ��\ naZ[U�X3`prYZ[ciSau¦\ naZ}bHeg^_n|\,y�b�WYU�dHn�`YQ � - o}n�ej]gZ�dhZ[]{]k�}X�`prYZ[ciVa`po�U�\ naZ
]gZfQ9\�y'b�WYU�d�nv`YQ � � ��W5u�u�b `_WYdHn�ejUa^ � � w3x�n�ejcmdh`_UE\ ejUES�Z[c
S�UE\ ej]�dhZ[]j]���b Z[WYdHnaZ[c
\ naZ
b�eg^_nE\&�DUaZfZ�`YQ � - WYU�V - S�X3u7c
Va`po�U�w-��Z�df]jWYejX0\ n�W5\�W5\/\ n�ejc/\ ejX3ZY��dhZ[]j]���]jegZ[c
y�Z[]j`po \ naZ/]gZfQ9\��DUaZfZ
`YQ � - �'cl`¦eg\�X/S'cl\�- S�X3u-Sau�w!��Z�dfWYU-\ naZ[U-�YZfZfu@b Zfu	Z[W5\ ejU�^
\ n�ejc�W5b ^_S�X�Z[U|\�\l`�`Yy'\ WYejU�\ naZ
c S�c \ WYejUaZ[V�`_Sa\ ¢�`YQ9¢�u'n�WYclZ
`_c�dfej]j]jW5\ eg`_U'cfw!x�naZmb Z[WYcl`_U
o}n|t�dhZ[]j]���]{egZ[ciy	Z[]g`po \ n�Z
]gZfQ9\��DUaZfZ
`YQ � - o}naZ[U�dhZ[]{] � -lS'X3u'c�Va`=o}U-ejciy	Z[dfWYS�clZ
eg\�c u�Z[U'V�c)W�c S�<¦dfegZ[U|\ ]jt�]g`_Ua^�WYX3`_S�UE\,`YQs\ ejX3Z�e{U�\ naZ�c e{]gZ[U|\,u'n�WYclZYw�xs`�Z[cl\ ejX�W5\lZ
\ n�ejc�\ ejX�ZY��Ua`Y\lZ�\ n�W5\&y	Z[dfWYS�clZ¦dhZ[]j]���oiWYc/e{U�eg\ ejWY]j]jt�y�Z[]j`poz\ naZ¦]gZfQ9\&�BUaZfZ�`YQ � - �
\ naZ&\ ejX�Z
eg\}clu	Z[U�V�c�e{U�\ naZ&WYdh\ egrYZ/u'n�WYclZ&y�ZfQT`Yb Z - S�X3u7ejUa^�Va`po}U@ejc�^Yb Z[W5\lZfb�\ n�WYU
� � w�¥�Z[U�dhZY�D\ naZ�\ ejX3ZmdhZ[]j]s�mclu	Z[U�V'c)ejU¦\ naZmc ej]gZ[UE\)u'n'WYclZ�QTb `_X.\ naZ�\ ejX3Zmeg\+- S�X3u7c
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]gZfQT\��BU�ZfZ
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Q9`Yb����BZ[V-]jZfrYZ[]jci`YQ�c tBU�W5u'\ ejd�ejUau'S�\fw�¡�`Yb Zf`prYZfbp�7`_UaZ
dhZ[]{]�ejc�WYdh\ egrYZ&WYU'V�\ naZ�`Y\ naZfb
ejc�ejU�WYdh\ egrYZYwJx}naZ�e{U�WYdh\ egrYZ�dhZ[]j]�o}ej]j])\ naZ[Uqy	Z�W5y7]gZ¦\l`vZ[c dfW5u	Z�\ naZ�c e{]gZ[U|\/u'n�WYclZ
Q9b `_X \ n�Z�]gZfQT\��BU�ZfZ�`YQ�eg\ c�dfSay'ejd5��V�Z[clu'eg\lZ�\ naZ�ejU�n�ejy'eg\ eg`_U�eg\�b Z[dhZ[egrYZ[c�Q9b `_X�\ naZ
WYdh\ egrYZ¦dhZ[]j]�w �}`Y\lZ¦\ n�W5\
o}n�Z[U�\ naZ�c e{]gZ[U|\
dhZ[]{]6-lS�X�u'c�Sau���eg\
ejU�n�ejy'eg\ c�\ naZ�WYdh\ egrYZ
dhZ[]j]®w¦x}n�ejc
]g`=o,ZfbHc
\ naZ�dfS�y'ejd�`YQi\ naZ�WYdh\ egrYZ�dhZ[]j]®��cl`�eg\/X�W[tvy	Z�QT`Yb�dhZ[V$\l` -lS�X�u
Va`po}U-y�ZfQT`Yb Z�b Z[WYdHn�ejUa^¦W�b�eg^_nE\��BUaZfZYw
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dfeg\ W5\ eg`_U�dfWYU�]jZ[WYV
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cltBU'W5u'clZ[c�\l`@^YZ[UaZfb�W5\lZ¦c \ W5y']gZ�cltDU�dHnab `_Ua`_S�c
`_c dfej]j]jW5\ ej`_U�cfw�!�`_U�V'eg\ eg`_U�c�QT`Yb&o}naZ[U
\ naZ[clZ�W5b Z�u�`_c�c egy']gZ
n'WYc}y	ZfZ[U@\ naZ�c�Say.-lZ[dh\�`YQ�UBS�X3Zfb `_S'c}b Z[c Z[W5b�d�nvW5b \ ejdf]jZ[cfw .}ZfQ{¢
Zfb Z[U�dhZ[c}X�W[t�y	Z�Q9`_S�U'V�ejU$� �_�5��w
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bHW5\lZ
W5\�o}n�ejdHn�W3dhZ[]j]�b Z[dh`=rYZfb�c}e{U�\ naZ
c ej]gZ[UE\iu'n�WYclZYw
x�n�W5\&ejc[�sc Sau'u�`_c Z�dhZ[]j]}� �'b Z[cfw�x�n�ejc�clZ[U'V�c&ejU'n�egy'eg\ ej`_U�\l`�dhZ[]j]��B��u�b ZfrYZ[UE\ ejUa^@ej\
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\ naZ�\ e{X3Z�QT`Yb�dhZ[]j]{c�\l`�b Z[dh`prYZfb�ejU�\ naZ�c�ej]gZ[UE\�u'n�WYclZ�ejc)dh`_X�u'W5b�W5y']gZ}\l`/\ naZ�\ ejX3Z}Q9`Yb
ejU�n�egy7eg\ eg`_U�\l`�VaZ[dfW[tY�7\ naZ[U-X3`Yb�Z�Zh�B`Y\ ejd/cl`_]jSa\ ej`_U�ciW5b Z
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x�naZ}e{c c SaZ[c!V�e{c dfS�c clZ[V3W5bHejclZ�ejU�UBS�X3Zfb�`_S�c�`Y\ naZfb,U�Z[Sab `_U�WY]�c tBcl\lZ[X�cfw���Z�c n�WY]{]
VaZ[c dhb�egy	Z3na`=oz\ naZ[clZ�]{W5b ^YZ�UaZ[Sab `_U'WY]!UaZf\�o�`Yb �Dc
W5b Z�X3`DVaZ[]gZ[V���o}n�W5\�u	`Yu'S�]jW5\ ej`_U
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x�naZ&y7WYc WY]k^_WYU�^_]jejW�dh`_U�c ejcl\�`YQ)clZfrYZfb�WY]�UBS�df]gZ[e®¤7\ naZ[clZ�W5b Z�ej]j]jS�c \lb�W5\lZ[V-ejU�C�eg^aw/�[�Bw
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Q9b `_X \ n�Z
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WYU�Vv\ naZ[Uv`_UE\l`�\ naZ�`_Sa\lu'Sa\�UBS�df]gZ[e®w&x}naZ �7U�WY]�UES�df]jZ[S�cmejc�\ naZ3c Say'cl\ WYUE\ ejW�U�eg^YbHW
u'W5b}dh`_X3u'WYdh\ W���­ ��dp�Hw,x�n�e{c�e{c�\ naZ�u�b�e{X�W5b t¦c `_Sab�dhZ�`YQ!Va`Yu'WYX�e{UaZYw
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Zh�DdhZfu�\�QT`Yb}\ na`_clZ/\ n�W5\}`YbHeg^_ejU�W5\lZ&e{U�\ naZ�­Dx �&w
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Q9b `_X ­ ��d&W5b Z�]jW5y	Z[]gZ[V�y	`Y\ n�ejU�n'egy'eg\l`Yb t¦WYU�V-Zh�adfeg\ W5\l`Yb tYw�x�n'ejc�ejc�y	Z[dfWYS�c Z&\ naZfb Z
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dh`_U�UaZ[dh\ eg`_U�c�y	Zf\�o�ZfZ[U�\ naZ&­Dx�� WYU'V4�m~�Z
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\lb�WYdhZ[c}`YQ�\�o�`�­ax��*U�Z[Sab `_U�cfw

­Dx�� UaZ[Sab `_U�c)ejc�df]g`_clZ[]jt/b Z[]{W5\lZ[V�\l`&\ n�Z�^YZ[UaZfb�W5\ eg`_U�`YQ	\ naZ}cltDX3u�\l`_X�c)`YQ�~�W5b��BejUa¢
cl`_U�ejc X-w¦~�b�ZfrBeg`_S'c ��b�ejU�^�bHW5\lZ¦X3`DVaZ[]jc�na`_]{V�\ n�W5\/V'Sab�ejUa^�~�W5b �DejU�cl`_U�e{WYU$cl\ W5\lZ[cf�
WYU�ejU�dhb�Z[WYclZ[V-]gZfrYZ[]k`YQ�e{U�n�egy'ej\ eg`_U�QTb `_X \ n�Z&cl\lb�ejW5\ S'X \l`4�m~�Z�dfWYS�clZ[c}W�VaZ[dhb Z[WYclZ
ejU�\ n�Z�WYdh\ egrDeg\ªt�`YQ �m~�ZYw)x�n�e{c)ejU¦\ Sab�U�o,`_S�]{V¦clZ[U'V�]gZ[c c�ejU�n'egy'eg\ eg`_U�\l`�­Dx��/�|\ nBS�c
ejU�dhb Z[WYc e{Ua^¦­Dx��*WYdh\ egrBej\�t�WYU�V�S']g\ ejX�W5\lZ[]gt�]gZ[WYV�ejU�^�\l`¦ejU�dhb Z[WYclZ[V�ejU�n�egy7eg\l`Yb t3`_Sa\ ¢
u'Sa\�QTb `_X§\ n�Z&y'WYc WY]k^_WYUa^_]jejW�\l`�\ naZ/\ n�WY]jWYX�S�cfw � U-`_Sab�X3`BV�Z[]kUaZf\ªo,`Yb ���	W�X3`Yb Z
dh`_X3u']gZh� u7ejdh\ Sab Z@Z[X3Zfb ^YZ[cf��ejU o�n�ejd�n \ naZ$­Dx�� WYU�V8�m~�Z�W5b Zvclu	`_U|\ WYUaZf`_S'c ]gt
`_c dfej]j]jW5\l`Yb�t-WYU�V@c tBU�dHnab `_Ua`_S'cf�7o�naZfb Z[WYc�ejU|\lbHW�¢ �m~�Z�e{U�n�egy'ej\ eg`_U�WYU�V@W5u'u�b `Yu�b�e{W5\lZ
]gZfrYZ[]�`YQ!ejUau'S�\,QTb `_X \ naZ/cl\lb�ejW5\ S�X dfWYU@WYdh\�\l`¦c�Sau�u�b Z[c�c,bHn|tB\ n�X�ejd�y	Z[n�WprBeg`Ybpw

x�naZ3WYU�WY]gtDc ejc�VaZ[c dhbHegy	Z[V@ejU�Z[W5b�]{egZfb�dHn�W5u�\lZfb�c&ejc�Zh�B\lb Z[X�Z[]gt@S�c ZfQTS�]�ejU�S�U�VaZfb ¢
cl\ WYU�V�ejU�^}\ naZiX3Z[d�n'WYU�ejc X�csb Z[clu	`_U�c�egy']gZ!QT`Ybs\ n�Z,^YZ[UaZfbHW5\ eg`_U�`YQ�\ naZiV�e	�	Zfb Z[UE\ ��b�e{Ua^
u'W5\l\lZfb�U�c�W5bHejc ejUa^mejU�\ naZ�­ax�������~sZ�X3`BV�Z[]®wsx�n�Z�c ejX3u']jZ)\�o�`5¢�dhZ[]j]7X3`BV�Z[]jc!dh`_U�c ejVa¢
Zfb Z[VvZ[W5b�]jegZfb�ej]{]jS�cl\lb�W5\lZY�	QT`Yb�Zh�DWYX�u']gZY��\ n�W5\�ejU�n'egy'eg\ eg`_U�X�W[t�u']jWpt@X�S�]g\ egu']jZ&b `_]gZ[c
ejU3\ naZ�^YZ[UaZfb�W5\ eg`_U�`YQ�WYdh\ egrBej\�t3u'W5\l\lZfb�U'cfw � U�\ naZ}df]jS�c \lZfb Z[V�b�nEtB\ n�X��_QT`Yb)Zh�aWYX3u']gZY�
WYdh\ egrYZ�­Dx�� UaZ[Sab `_U�c�UaZfZ[V�X3`DVaZfb�W5\lZ�]jZfrYZ[]jc�`YQ'QTZfZ[Vay'WYd ��ejU�n'egy'eg\ eg`_U
Q9b `_X �m~�Z�\l`
cltBU'd�nab `_U'eg©fZ�WYX�`_Ua^3\ naZ[X�clZ[]jrYZ[cfw,­Dej]gZ[UE\�­Dx�� UaZ[S�b `_U�cf�B`_U�\ naZm`Y\ naZfb�n�WYU�V��aW5b Z
u�b ZfrYZ[UE\lZ[VJQTb `_X ��bHejUa^�y	Z[dfWYS�clZ3\ naZftvb Z[dhZ[egrYZ¦X3`Yb Z�u	`po�Zfb Q S�]�\l`_U�ejd�ejU�n�egy7eg\ eg`_U�w
Ca`Yb�\ naZ&^YZ[U�Zfb�W5\ eg`_U�`YQ�u�b `Yu7W5^_W5\ ejUa^�oiW[rYZ[c[��ejU|\lbHW�¢ �m~�Z�ejU'n�egy'eg\ ej`_U�ejc}UaZfZ[V�Z[V�\l`
u�b ZfrYZ[UE\�WYdh\ egrBej\�tJQTb `_X�u	Zfb�c ejc \ ejUa^@e{UJ\ naZ�oiW5�YZ�`YQ}\ naZ�oiW[rYZYwq¥}Z[U'dhZY�)\ n�ejc�ejUa¢
n�egy'eg\ ej`_U«naZ[]ju'c�\l`�`Yb ^_WYU�eg©fZ�\ naZ-UaZf\�o�`Yb �qejUE\l`$W�cl\lb�S�dh\ Sab�Z[VRWYdh\ egrBej\�tqu'W5\l\lZfb�U�w
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