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]Yñ#EHVoygCFUgVY^æXgptO�EFO�X|½HVDXmO�i�]YEËpP]Y^J]YU?VhEHi2ygOtò�y[CHU[OD`4ó|EFO¾]hñ
ygMFOÄpWMHVh^J^JOPEFKDInEFK�VDXmc«O�ptygX4]YñsIJ}ÂVhKYOÂX[OPKD}~O�E$ygVoygIn]DE3IqX�ygMFO
OPò$ygUgVDp�ygIn]DE>]Yñ?c«OPUWptO�cfy[CHVY^n^JZ�UgOP^JOP\oVhE$yÂIJEfñÔ]YUg}ÂVoy[IJ]YER`0d:E
IJ}kc�]DUmyWVhE$yTXmy[O�cÄyg]oxsVYUgiFXsVYp�pt]D}~cH^nIqXmMHInEFKµy[MFIqXTKY]$Vh^«IJXNygMFO
ifO�\YO�^n]DcF}kOPE$y|]Yñ�^n]oxT¿Æ^JOP\YO�^ÇIJ}ÂVhKDO�ñÔO�Vhy[CFUgO�X?VhE�iËX[OPKY}kO�Ef¿
yWVoy[IJ]YE3y[O�pWMFEFIqG$CFO�X|y[M�Voy�VhUgO¾½�VYX[O�i ]DE3c«OPUWptO�cfy[C�Vh^b}k]fi�¿
O�^JXkVhE�i'cFUgIJEHptIJcF^JO�XkVh½«]YCfykygMFO2cFU[]fpPO�XgXmIJEFKË]Yñ|pt]D^n]DUÂVhEHi
ygOtò�y[CFUgO2InEFñÔ]YUg}kVhy[IJ]YE�`=d�^®ygMF]YCFKDMôX[IJKYEFInº�pPVYE$ykOPõ«]DUmyÂMHVDX
½«OPO�EöifO�\Y]hygO�iåyg]>CHEHifOPUWXmygVhE�ifInEHK'c«OPUWptOPcFy[CHVY^?IqXgXmCFO�X�IJE
IJ}ÂVhKYO?VhEHVY^nZfX[IJX ¹ ©�É¯$Én°æ÷¯ø�QÆø�QÆøYùÔ¼�QfUgOP^qVoygIn\DOP^JZk^nInymyg^nO�xs]YUge¾MHVDX
½«OPO�E'if]YEHO�IJE'VhcFcH^nZ�IJEFK c«OPUWptOPcFy[CHVY^NcFUgIJEHptIJcF^JO�X4yg]3pP]Y}~¿
cF^JOtò2X[pPOPEFO4X[OPKD}~O�E$ygVoygIn]DE ¹ ©�É¯$Én°�÷¯øYù¡¼t`
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VYU[OÂpt]D}kc�]$XmO�iË]YñN}k]YUgOk]YU4^JO�XgX�cFCFUgO¾ygOtò�y[CHU[O�XPQRy[MFOkygOtò�¿
ygCFU[OÄpWM�VhUWVYp�ygOPUgIJXmy[IqpPX4VYU[OkEF]Yy�CFEFInñÔ]YUg}�iFCFOky[] OPõ«O�p�yWX4]hñ
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ñÔ]DU�X[CHpWM�pWMHVhUWVYpty[O�U[IqX�ygIJp�XPQ7xsOkMHV²\YO~cFUg]Yc«]DX[O�iËV&EFO�x VYcf¿
cFUg]DVDpWM�ñÔ]YU�pP]Y^J]YU[¿ÛygOtò�y[CHU[O~XmO�KY}kOPE$ygVhy[IJ]YEå÷ ø�Q�ø�QWøYùbygMHVoy4IqX
½HVDXmO�i�]DE~X[cHVoygIJVY^n^JZµVDiFVhcfygIn\DOspP]Y^J]YUbVhE�i�ygOtò�y[CFUgOsñÔO�Vhy[CFUgO�X�`
�´E VDiFifIny[IJ]YE�Q�y[MFO~cFUg]Yc«]DX[O�i2VhcHcFU[]$VYpWM2IJEHpt]DU[c«]YUWVoygO�XTc«OPU[¿
pPOPcfygCHVh^$e�EF]oxw^nO�ifKYO�InE4ygMFONñÔO�VoygCFUgO�Otò�ygUgVDp�y[IJ]YE�ygO�pWMFEHIJG$CFO�X
VYEHiÂygMFO?iFO�X[InKDE�]hñRy[MFO4X[OPKY}kO�EDyWVoygIn]DE�Vh^JKY]DU[Iny[MF}2`æ�´E�ygMFIqX
cHVYc�O�U�QHxNOµiFO�X[InKDE2VYEHi�pt]DEHifCHpty|X[CF½fl�O�pty[IJ\YO�ygO�XmygXwñÔ]DU�ifOP¿
ygOPUg}~IJEFIJEFK;y[MFO�eDOPZ�cHVYUgVY}kOty[O�UgX~]Yñ�y[MHO Vh^JKY]YUgIny[MF}ÂX�Q#InEF¿
pP^nCHiFInEFK;ygMFU[O�XmMH]Y^qiFX¾ñÔ]YUky[OPò�y[CFUgO�pt^qVYXgXmInº�pPVhy[IJ]YEôVhEHi>ñÔO�Vh¿
ygCFU[O¾XmIJ}kIn^qVhUgI®y�ZDQ�VDX:xsOP^J^ÇVYX:y[MFOµxwInEHiF]ox�X[IJzPO4ñÔ]DU:y[OPò�y[CFUgO
O�X�ygIn}ÂVoygIn]DE�`ÂSTMFOk}ÂVhIJE;cHCFU[c«]DX[OkIJX?yg]2^nIJEFe3XmygVhy[IqX�ygIJp�X�]hñ
ygOtò�y[CFUgO�Xby[MHVhysVhUgOTñÔ]YCHEHikInEÂE�Voy[CHUgVY^HIJ}kVYKYO�XbxwI®ygMÂM�CF}ÂVhE
c«OPUWptO�cfy[IJ]YE�]hñ:X[CHpWM;y[OPò$ygCFUgO�X�`/�;O�X[MF]oxAygMHVoyµy[MFIqX4c«OPU[¿
pPOPcfygCHVh^�ygCFEFIJEFKÂ]hñ�ygMFO�XmO�KY}kOPE$yWVoy[IJ]YE2VhcHcFU[]$VYpWM&^nO�VYiFXsyg]
X[InKDEFInº�pPVYEDyTIJ}~cHU[]o\DOP}kOPE$ygXTIJE&c�O�UmñÔ]DU[}ÂVhE�ptOY`
STMFO c�Vhc«OPU�IqXÄ]DU[K$VhEFIJzPO�iåVYXkñÔ]D^n^J]ox:XP`��;O�ºHUWX�y/KYIJ\YO

V/½FUgInOPñs]o\DOPUg\$IJOPx�]Yñ�ygMFOÂXmO�KY}kOPE$ygVhy[IJ]YE�Vh^JKY]DU[Iny[MF}2`~STMFO
X[CF½fl�O�p�y[IJ\YO:y[O�XmygXTVYU[OwygMFOPE&ifIqX[pPCHX[X[O�i�QYñÔ]D^n^J]oxNO�ik½�ZkVYEHVh^JZ$¿
X[IJXT]YñÇygMFO4UgO�X[CF^®yWXP`b�;O�y[MHOPE pt]D}kcHVhUgO?VY^nKD]YUgI®ygMF} c«OPU[ñÔ]YU[¿
}ÂVhE�ptO�½�OPñÔ]YUgO4VhEHi2Voñ¡ygOPUTygMFO4c�O�UgpPOPcfygCHVh^7ygCFEFIJEFKH`
V WYX�Z\[]XÇé�êT^æêFð�ì�é`_ba�Z�ì#ëHð´êdcK[ egfQXRëTf:ð�X�h
�´Eôy[MFIqXÂX[O�p�ygIn]DE�QsxNO2]o\YO�U[\�IJOPx�ygMFO XmO�KY}kOPE$yWVoy[IJ]YEôVh^n¿

KD]YUgI®ygMF} cFUgO�X[OPE$y[O�iôInE ÷ iDQUitùÆ`�STMFO Vh^JKY]DU[Iny[MF} IJX�½HVYX[O�i
]DE�XmcHVhy[IqVh^J^nZ;VYiFVYcfy[IJ\YO/pt]Y^J]YU¾VhEHi;ygOtò�y[CFUgOÂñÔO�Voy[CHU[O�XP` d|X
IJ^n^JCHXmy[UWVoygO�i3InEkjæIJKH`#�DQ�y�xs]/y�Z�c«O�X4]YñNñÔO�VoygCFU[O�X�VhUgOÂifOP\DOP^n¿
]Dc�O�i�QÇ]DEFO�ifO�X[pPU[IJ½«O�X�ygMFOÄ^J]�p�Vh^spt]Y^J]YU�pP]Y}kc«]DX[I®ygIn]DE�QæVYEHi
ygMFO/]Yy[MFO�U~y[MFO2Xmc�Voy[IqVh^wpWMHVYUgVDp�ygOPUgIJXmy[IqpPXµ]hñ:ygMFO2KYUWV²Z�XgpPVY^nO
pP]Y}kc�]DEFOPE$ys]hñ�y[MHO�ygOtò�y[CFUgOY`bSTMFO�XmO|ñÔO�Vhy[CFUgO�XsVhUgOwºHUWXmysifOP¿
\DOP^J]Yc«O�i3InEHiFOPc«OPEHifO�E$y[^JZYQÇVYEHi3y[MFO�E�pt]Y}¾½FIJEFO�iËy[]2]Y½FygVhIJE
VYE/]o\DOPUWVh^J^«X[OPKD}~O�E$ygVoygIn]DE�`
STMFO2pt]D^n]DUµñÔO�Voy[CHU[O�X~iFO�XgptUgIn½«OÄygMFO�pt]Y^J]YUkpt]D}kc�]$XmIny[IJ]YE

IJE�ygOPUg}kX¾]hñ�y[MFO2if]Y}kIJEHVhE$ykpt]Y^J]YUWXµVYEHi'VDX[X[]fptIqVoygO�i�c«OPU[¿
pPOPE$ygVYKYO�XsIJE&y[MFO4\�IqptIJEFI®y�Z/]hñ�O�VDpWM/cFInòfOP^Ù`#STMFOPZ&VhUgO�½HVYX[O�i
]DE�y[MFO~O�Xmy[IJ}ÂVoygIn]DEË]hñ�y[MFOkXmc�Voy[IqVh^J^JZ2VDiFVhcFy[IJ\YO¾iF]Y}kInE�VhE$y
pP]Y^J]YUWXPQÇxwMFIJpWM�]DE�]YEFOÂM�VhEHi�Q�UgO�lHO�p�yWX4y[MHOÂñØVYpty�y[MHVhyµygMFO
M�CF}ÂVhE;\�IJX[CHVY^#XmZfXmy[OP} pPVhEHEF]hy�X[In}¾CF^®yWVhEFO�]YCHX[^JZ�c�O�UgpPOPIJ\YO
V�^qVhUgKYOÂE�CF}¾½�O�Uµ]Yñ�pt]Y^J]YUWX�QæVYEHi�]YE�ygMFO�]Yy[MFO�U�Qæy[MHOÄñØVYpty
ygMHVoy:IJ}ÂVhKYO�pP]Y^J]YUWXTVhUgO�X[cHVhy[IqVh^J^nZ/\²VYU[Z�IJEFKH`NSTMFO�Xmc�Voy[IqVh^J^JZ
VDiFVhcfygIn\DONif]D}kInEHVYE$yæpt]D^n]DUgXæVhUgO�]D½fygVYInEHO�i4CHX[IJEFK�ygMFOTVYiFVYcf¿



ygIn\DO�pP^nC�X�ygOPUgInEFKÂVY^nKD]YUgI®ygMF} ¹ d�Lsd?¼NñÔ]YU�X[OPKD}kOPE$ygVhy[IJ]YE3÷¯øYùÆ`
STMFO�pP]Y^J]YUsñÔO�Vhy[CFUgO�U[O�cFUgO�X[OPE$ygVhy[IJ]YE�IqXwVYXsñÔ]D^n^J]ox:X(m
n�o ¹<p7qsrtqsu�vxw y ¼Nz|{ ¹�}U~m¹<p q)rtqsu�v�w y ¼ q��3~g¹<p q)rtqsu�v�w y ¼[¼ q

� z � qU�(�U��q��q�� ~ ¹<p q)rtqsu v�w y ¼Y��÷ � q �Pù	� ¹ �²¼
xwMFO�U[OAO�VYpWM ]Yñ;ygMFOAif]D}kInEHVYE$yöpt]D^n]DUgX�Q } ~ ¹<p q)rtqsu v�w y ¼tQ
IqX V)y[MFUgOPO�ifIJ}~O�EHX[In]DEHVh^>\YO�pty[]DUAIJE��Ç¤YÖ XmcHVDptO�VhEHi
� ~ ¹<p q)rtqsu v�w y ¼ÂIJXkygMFOËpP]YUgU[O�Xmc«]YEHiFInEFK�c«OPUWptO�EDyWVhKDOY` u v�w y
ifO�EF]hygO�XkygMFO EFO�InKDM�½�]DU[MF]�]fiôVhUg]YCFEHi>ygMFO cFInòfOP^�VhyÄ^n]fpPVh¿
ygIn]DE ¹�p7qsr ¼TVYEHi � IqXTy[MHO�y[]hyWVh^�E�CF}¾½�O�Uw]hñbpt]Y^J]YUWXsInE&ygMFO
EFO�InKDM�½�]DU[MF]�]fi�`�d�y�Z$cHIJp�Vh^#\oVh^JCFOÂIqX � z��H`�jæInEHVY^n^JZYQ�V
c«OPUWptO�cfy[CHVY^�}kOtygU[Iqp ¹ ó4LwLs{?¼�÷¯øYù�IJX�CHXmO�i>y[]'ifOPy[O�U[}kIJEFO
ygMFO�XmIJ}kIn^qVhUgIny�ZÄ]hñÇy�xN]Âpt]D^n]DUsñÔO�VoygCFUgO?\DO�pty[]YUWX�`
STMFO�X[cHVhy[IqVh^�ygOtò�y[CHU[O�ñÔO�Voy[CHU[O�X ifO�XgptUgIJ½�O�ygMFO'X[cHVoygIJVY^

pWMHVYUgVDp�ygOPUgIJXmy[IqpPXN]hñæy[MFO4KDUgV²ZfXgpPVY^nO?pt]Y}kc«]YEFO�E$y:]hñæy[MFO�ygOtò�¿
ygCFU[ODQHVhE�i/VYU[O�½HVDXmO�i�]DE2V~}¾CF^®ygIJXgpPVY^nO�ñÔUgO�G$CFO�EHptZ/ifO�pP]Y}~¿
c«]DX[I®ygIn]DE�XmC�pWM�VYX�ygMFO�Xmy[O�OPUWVh½F^JObc�Z$UWVh}kIqiÂ÷ øYù$]YURy[MFON»�VY½�]DU
ygUgVYEHX�ñÔ]DU[}�÷ øYùÆ`w�;O�CHX[O4y[MFOµ^n]fpPVY^R}kO�iFIJVYE�OPEFO�U[KDZ�]hñ�ygMFO
X[CF½F½HVYEHiËpP]�OtûÄptIJOPE$ygX�VDX|V&XmIJ}kcF^JO¾½FCFy�OPõ«O�p�ygIn\DO~pWMHVYUgVDp�¿
ygOPUgInz�Voy[IJ]YE�]Yñ�Xmc�Voy[IqVh^�y[OPò$ygCFUgOY`Ëj�O�ifIqVhE�]Yc«OPUWVoyg]YUWX�y[O�EHi
yg]�U[O�Xmc«]YE�iµyg]4y[OPò�y[CFUgO:xwIny[MFIJEÄCFEFInñÔ]YUg} U[O�KYIJ]YEHXbVYEHiÂXmCHcf¿
cFUgO�XgX�UgO�X[c�]DEHX[O�X�VDX[X[]fptIqVoy[O�i?xwI®ygM4y[UWVhEHX[Iny[IJ]YEHX�½«Oty�xsOPO�E4U[OP¿
KDIn]DEHXP`ÇSTMFOby[OPò�y[CFUgObñÔO�Vhy[CFUgO�XRpt]YE�XmIqX�y�]YñFVwpt^qVYXgXmInº�pPVhy[IJ]YE?]hñ
O�VYpWM�cFInòfOP^�IJEDyg]|]DEFOs]hñFygMFO�ñÔ]D^n^J]oxwIJEFK|p�Voy[O�KY]DU[IJO�X(mæ�W£Â¢�¢o³ÔÜ$°
ÜH¢o¥��nä�¢o§�³Æ¤h ¯°#Ú²©P¥�³Ù�Øªg¤h ¯°��#Ê3���¡°bßÔÊ����¡°�VhEHi�ªW¢o£�·« n©gà�É
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X[OPE$y ygMFO'X[CF½F½HVYEHi�pt]�OtûÄpPInO�EDy;Voy ^J]�p�VoygIn]DE ¹<p7qsr ¼&y[MHVhy
pP]YUgU[O�Xmc«]YEHiHX:yg]/ygMFOkMF]YUgIJzP]YE$yWVh^ÙQ7iFIJVYKY]YE�Vh^�xwI®ygM3c«]DX[Iny[IJ\YO
X[^n]Dc�ODQh\YO�UmygIJp�Vh^ÙQhVhEHi~ifIqVhKD]YEHVY^$xwIny[MkEFO�KDVhy[IJ\YOTXm^J]Yc«OwifInUgO�pt¿
ygIn]DEHXPQ�UgO�X[c�O�p�ygIn\DOP^JZY` �;O�xwIJ^n^sCHX[OB�(�&�)� ¹�p7q)r ¼4y[]3iFOPEF]Yy[O
ygMFOÄ}ÂVoòfIJ}µCF}�Vh½HX[]Y^JCfy[OÂ\oVY^nCFOÂ]YñTy[MFOÂñÔ]DCFUµpP]$OPûÄptIJOPE$ygX�Q
VYEHi�� ~ ¹<p7qsr ¼|y[]�ifOPEH]hy[O~ygMFOÄXmCH½F½HVhE�iËIJEHifOPò y[MHVhy�pt]YUgUgOt¿
X[c�]DEHiFX?yg]2y[MHVhy�}kVhòfIn}¾CF}2`Äd�cFI®òfO�^ ¹<p7qsr ¼�IJX4pP^JVDX[X[InºHO�i
VDX?X[}k]�]hy[M;InñNygMFOk}~O�ifIqVhE;]hñ�� �&�s� ¹<p3��qsrM� ¼|]o\YO�U?V&EFO�InKDMf¿
½«]YUgMF]�]fi ]hñ ¹<p7qsr ¼�IqX�½«OP^J]oxAVÄygMFUgO�X[MF]Y^qi�� � `¾�´E>÷ itùbygMFIqX
ygMFU[O�XmMH]Y^qi/IqX:ifOPy[O�U[}kIJEFO�i&CHX[InEHKÄVÄ�~^nO�\YOP^�� ¿Ù}kO�VhEHXT]o\DOPU
ygMFOÄIJ}kVYKYOD`��´E�y[MHOÄEFOtò�y¾X[O�XgX[In]DE�QÇxsOÂxwIJ^n^sXmO�OÂMF]oxAygMFIqX
ygMFU[O�XmMH]Y^qi>p�VhEô½�O ifOPy[O�U[}kIJEFO�i>½�Z>X[CF½fl�O�pty[IJ\YO&y[O�X�yWXP`å�Æñ
ygMFO�cFInòfOP^�IqXwEF]DEHXm}k]�]hygM�QfygMFOPE�Iny�IqXTñÔCFU[y[MFO�U|pt^qVYXgX[I®ºHO�i/VDX
ñÔ]D^n^J]ox:XP` �3OËpP]Y}kcFCfygO2y[MFOËc�O�UgpPOPE$ygVYKYO&ñÔ]YUÄO�VYpWMå\oVh^JCFO
¹ ]YUgInO�EDyWVoygIn]DE�¼~]hñ�y[MHO InE�ifOtòb� ~g¹<p���q)rT� ¼ÂInEåygMFO EFO�InKDM$½«]YU[¿
MF]�]fi�]Yñ ¹<p q)r ¼�`��Æñ#ygMFOµ}ÂVoòfIJ}µCF} ]Yñby[MFO~c«OPUWptOPE$yWVhKYO�X:IqX
MFIJKYMHOPUTy[M�VhE�V¾y[MFUgO�X[MF]Y^qiB��� ¹ ©�É¯$Én°RÀY�M ~¼NVYEHi/y[MFO�iFI®õ7OPU[¿
O�EHptOk½«Oty�xsOPOPE;ygMFO~ºHUgXmy�VhEHi�X[O�pP]YEHiË}kVhòfIn}ÂV&IJX�KDU[O�VoygOPU
ygMHVhE2V�ygMFUgO�X[MF]Y^qi����oQ ¹ ©�É¯$Én°b���¡ ~¼tQDygMFOPE/y[MHOPUgO|IqXwV¾iF]Y}~¿
IJEHVhE$y�]DU[IJOPE$yWVoy[IJ]YE&IJE2y[MFO¾xwInEHiF]ox
VYEHi&y[MFOµcFI®òfO�^RIqX:pt^qVYXm¿
X[I®º�O�i0VDpPpt]DUgiFInEFKD^nZD`Aó�y[MFO�U[xwIqXmODQTy[MFO3cFInò�O�^|IqX�pP^JVDX[X[InºHO�i
VDX:pt]D}~cH^nOPò7`w_�]hy[O�y[MHVhy:y[MFOµºHUWX�ywygMFU[O�XmMH]Y^qi2OPEHX[CFUgO�XTygMFO
OPò�IqXmy[OPE�ptOs]hñ�V|if]Y}kIJEHVhE$y�]YUgInO�EDyWVoygIn]DE�VhEHi�y[MFOTXmO�pt]DEHi�O�Ef¿
X[CFUgO�X�InygX�CHEFIJG$CFO�EFO�XgX�`�d:K$VhIJE�QRygMFO�X[Oky[MHU[O�XmMF]D^JiHX4pPVhE�½«O
ifOPy[O�U[}kIJEFO�i~½�Z¾X[CF½fl�O�p�y[IJ\YOTygO�XmygX�`Ç�´E ÷¯øYùHxsO:XmMH]oxNO�i�ygMHVoy�Q
xwMFIJ^JONygMFOwcFUg]Yc«]DX[O�i¾VhcFcFUg]DVDpWMµifO�c�O�EHiFXb]DE�y[MHO:X�ygU[CHpty[CFUgO
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]YñsygMFOÂñÔUgO�G$CFO�EHptZ�ifO�pP]Y}kc«]DX[I®ygIn]DE�QÇIny¾IqX�UgOP^qVoygIn\DOP^JZËIJEHifOP¿
c«OPEHiFOPE$y:]hñÇy[MFO�ifOPygVYIn^JO�i/ºH^ny[O�U�pWMHVhUWVYpty[O�U[IqX�ygIJp�XP`
STMFO X[OPKD}~O�E$ygVoygIn]DE�VY^nKD]YUgI®ygMF}+y[MFO�E pt]Y}¾½FIJEFO�XôygMFO

pP]Y^J]YU|VYEHi X[cHVoygIJVY^RygOtò�y[CHU[O¾ñÔO�Vhy[CFUgO�X�y[]&]Y½fyWVhIJEËX[OPKY}kO�EDyWX
]YñsCFEHI®ñÔ]DU[} y[OPò$ygCFUgOÄxwI®ygMFIJE�y�xN] Xmy[O�cHX�`&STMFOÄºHUgXmyµUgOP^JInO�X
]DE�V2}µCF^ny[IJKYUgIJi�UgOPKDIn]DE�KYUg]oxwInEFK�VY^nKD]YUgI®ygMF})yg]Ë]Y½FygVhIJE�V
pPU[CHiFO/X[OPKY}kO�EDyWVoygIn]DE�`ËSTMFO2XmO�KY}kOPE$yWVoy[IJ]YE�IqX~ptUgCHifO/iFCFO
yg]�y[MFOwñØVDp�y#ygMHVoy�y[MFO:O�X�ygIn}ÂVhy[IJ]YEk]hñ7y[MHO�Xmc�Voy[IqVh^�VhEHiÂpP]Y^J]YU
ygOtò�y[CFUgO?ñÔO�Vhy[CFUgO�XTUgO�G$CFIJU[O�XwV¾ºHEFIny[O4xwIJEHif]ox4`#STMFO�X[O�pP]YEHi
CHX[O�XTVYE�OP^qVh½«]YUWVoygO�½«]YUWifOPUTUgOtºHEHOP}kOPE$yTcFU[]fpPO�ifCFUgOYQ�xwMFIqpWM
OPò$ygOPEHiHXTy[MFOµIJifO�Vk]hñ�y[MHO�d�Lsd ÷ iPùÇy[]Äpt]D^n]DUwy[OPò�y[CFUgOYQHVYEHi
cFUg]YKDU[O�X[X[IJ\YOP^JZ UgOP^JInO�X�]DE�y[MFO2pt]D^n]DUµXmO�KY}kOPE$yWVoy[IJ]YE�yg]Ë]D½f¿
yWVhIJE&VDpPptCHUgVhy[O4VhEHi/cFUgO�pPIJX[O�½�]DUgifO�Uw^n]fp�Vh^JInz�Voy[IJ]YER`

É WTî®ÊYËÈXRï«êFðJf\XÍÌ�Î�Ï5X�ëHðs[]XÇé�êdÐ
ú O�\YOPUWVh^TeDOPZ�cHVYUgVY}~OPy[O�UgX¾]hñ|y[MFO X[OPKD}~O�E$ygVoygIn]DE>VY^nKD]h¿

UgI®ygMF} ifO�XgptUgIJ½�O�i2InE�ygMFOµcHU[O�\$IJ]YC�X�X[O�p�ygIn]DE pPVYE�½�OkifOtygOPU[¿
}kIJEFO�i�½�Z�XmCF½Fl�O�p�ygIn\DOÂy[O�X�yWXP` STMHOÄºHUWX�y~XmCHpWM�c�VhUWVh}kOtygOPU
IqX~y[MFO2ygMFUgO�X[MF]Y^qiA� � ñÔ]YUkygMFO X[}~]�]Yy[M�ÑoEF]YEHX[}k]�]hy[Môpt^qVYXm¿
X[I®º«pPVoygIn]DE�` �´EHXmy[O�VYi=]Yñ�CHX[InEFK'y[MFO���¿Æ}kO�VhE�X�Vh^JKY]DU[Iny[MH}
¹ xwMFIJpWM;UgOP^JInO�X?X[]Y^JOP^JZ�]YE;IJEHifIJ\$IqifCHVY^bIn}ÂVYKYOkX�yWVoy[IqXmy[IqpPXW¼:yg]
ifOPy[O�U[}kIJEFOÄygMFIJXµy[MHU[O�XmMF]D^Ji�QbxNO/½HVYX[OÂy[MHIJXkifO�ptIqXmIJ]YE�]DE�V
pP]Y}µ½HInEHVhy[IJ]YE4]YñFy[OPò$ygCFUgONXmygVoygIJXmy[IqpPXæVhE�i�MF]ox�M�CF}ÂVhEHXÇc«OPU[¿
pPOPIJ\YObygOtò�y[CFUgO�X�`ÇSTxs]:VYiHifI®ygIn]DEHVh^$cHVYUgVY}~OPy[O�UgX ¹ � � VhEHi,� � ¼
VYU[OkEFO�ptO�XgXgVhUgZ�InE�]YUWifO�U�y[] ifOPy[OPUg}kInEHOÂxwMFOtygMFOPU4ygMFOPUgOÂIqX
V¾if]Y}kIJEHVhE$yN]DU[IJOPE$yWVoy[IJ]YER`æd�EF]hygMFOPUwptUgIny[IqpPVh^«cHVYUgVY}~OPy[O�U�IqX
ygMFO�xwIJEHif]ox�XmIJzPO�ygMHVoy?IJX�CHX[O�i&ñÔ]YU:y[MFOµiFOty[O�U[}kIJEHVoygIn]DE�]hñ
ygMFOsy[Otò�ygCFU[ONñÔO�Vhy[CFUgO�X�`æ�´E¾]DUgifO�URyg]4Vh^J^n]ox'VDpPpPCFUgVhy[ON½�]DUgifO�U
^J]fpPVh^JIJz�VoygIn]DE¾VYEHikVYiFVYcfygVhy[IJ]YE�yg]4^n]fp�Vh^�y[OPò�y[CFUgOwpWMHVhUWVYpty[OPU[¿
IqX�ygIJp�XPQHI®y�IqX:IJ}kc�]DUmyWVhE$ywy[]�eYOPO�c&y[MFIqXwcHVYUgVY}~OPy[O�U�VYXwX[}ÂVh^J^
VDX�c�]$X[X[IJ½F^nOD`æó|E?y[MFO�]hy[MHOPU�MHVYEHi�Q�y[MHO#xwInE�if]ox;X[IJzPO#X[MF]YCF^qi
½«OT½FInK?IJE¾]DUgifO�URyg]|]D½fygVYInE~VYp�ptCFUWVoygONO�X�ygIn}ÂVoygO�Xæ]hñHy[MFOsy[OPò�¿
ygCFU[O|pWMHVhUWVYpty[OPUgIqX�ygIJp�XP`æSTM$C�XPQ$I®ysIJX�EFO�pPO�XgX[VYU[Zµy[]µX[OP^JO�pty�ygMFO
X[}ÂVh^J^nO�X�y4xwIJEHif]ox X[IJzPO~y[MHVhyµpPVYcfy[CFUgO�X?ygMFOky[OPò�y[CFUgOÄpWMHVhU[¿
VDp�y[O�U[IqXmy[IqpPXTVoy:V~KYIJ\YO�E&XgpPVY^nOD`�STMHIJXwp�VhE2Vh^qXm]k½«O?]D½fygVYInEHO�i
ygMFU[]DCFKYM�X[CF½fl�O�pty[IJ\YOkygO�XmygX�`BjæInE�Vh^J^nZDQæVYEF]hygMFOPU4IJ}kc�]DUmyWVhE$y
cHVYUgVY}kOty[O�U4IJX4y[MFOÂygMFUgO�X[MF]Y^qi3ñÔ]YU4ygMFO�pt]D^n]DUµpt]D}kc�]$XmIny[IJ]YE
ñÔO�Voy[CHU[O4X[In}kIJ^JVYU[Iny�ZY`
STMFO~XmCF½Fl�O�p�ygIn\DO�Otòfc«OPUgIn}kO�EDyWX:xsO¾ifO�X[pPU[IJ½«O�½�O�^n]ox�IqXm]Y¿

^qVoygOsX[}ÂVh^J^$c�VoygpWMHO�Xæ]hñHIJ}ÂVhKDO�X�pt]DU[UgO�X[c�]DEHifIJEFKwyg]?MH]Y}k]YKDOt¿
EFO�]YCHXsygOtò�y[CHU[O4VhE�i&pP]Y^J]YUwifIqX�ygU[IJ½FCfygIn]DEHX�`b�Æy:IJXTIJ}kc�]DUmyWVhE$y
ygMHVoy�X[CHpWMËcHVhygpWMFO�X�VhUgO¾pt]DEHX[IJifO�U[O�i ]DCfy4]hñNpP]YE$y[OPò$y�Q�l�CHXmy
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VDXwy[MHOµVh^JKY]DU[Iny[MF}ÂX:iF]�EF]Yy�}ÂVheYO4C�XmO¾]hñ#VhE�Z2pt]YE$ygOtò�y�IJEf¿
ñÔ]DU[}ÂVoygIn]DE�`#ó|CFU#KY]$Vh^FIqXbyg]¾ifOPy[O�U[}kIJEFO:xwMHVhy�InEFñÔ]YUg}kVhy[IJ]YE
X[CHpWM�X[}kVY^n^Dy[OPò�y[CFUgO#cHVhygpWMFO�XRpt]DE�\YOPZ|y[]�M$CH}kVYE�]Y½�XmO�U[\DOPUWXPQ
VYEHiÄyg]ÂU[O�^JVhy[O?y[MH]DX[O|yg]~y[MFO4IJ}ÂVhKYO4XmygVhy[IqX�ygIJp�XP`
ÚKÛ�ÜQÝÈÞ#ß�àkÝMátâ(ãPäQå*Ý¡â*æ7Ü
STMFOwX[OtygCFcµñÔ]DUb]YCFUbX[CF½fl�O�p�y[IJ\YOsOtòfc«OPUgIn}kO�EDyWX�MHVYXæ½«OPO�E¾IJ}~¿
cF^JOP}kO�EDygO�i=IJE B$dRÃ�d)VYEHi=MHVDXÄ½«OPOPE cFCF½F^JIJX[MFO�i=]YEåygMFO
xsOP½�` � STMFOÂXmCF½Fl�O�p�yWX4xsOPUgO¾c«OP]DcF^nOkxwIny[M�EF]DU[}ÂVh^�]DU�pt]YU[¿
UgO�pty[O�i>\�IJX[IJ]YE=VhEHi>EF]DU[}ÂVh^:pP]Y^J]YUk\�IJX[IJ]YE�`0STMFO�\�IJOPxwIJEFK
ifIqXmygVhE�ptO&xsVDXµVh½«]YCFy¾y�xs] ñÔO�OtykñÔU[]D}�y[MFO2pt]D}~cHCfy[O�UkiFIJXm¿
cF^qV²ZY` STMHOËXmCH½fl�O�ptygX/xNO�U[O VDif\�IJX[O�iåEF]Yy�yg]�}k]o\YO2y[MHOPIJU
MFO�VYiÄy[]�]¾pP^n]$XmO|y[]¾y[MFO�ifIqXmcH^JV²ZD`�STMHOPUgO�xsOPUgO�EF]~]hygMFOPUsU[OP¿
Xmy[UgIJpty[IJ]YEHX�]YE \�IJOPxwIJEFK/pP]YEHiFI®ygIn]DEHXP`?STMFUg]YCFKDMF]YCfy�y[MFO¾Otò�¿
c«OPUgIn}kO�EDy�Q$y[MFO|In}ÂVhKDO�X�xNO�U[O�iFIJX[cF^qV²ZYO�iÂVYKDVYInEHXmyNVµEFOPCfygUgVY^
KDUgV²Zk½HVDpWe$KDU[]DCFEHi�`æ�:]oxsOP\DOPU�QYygMFO4XmCF½Fl�O�p�yWXsxNO�U[O�Vh^J^n]oxsO�i
yg];VDi²l�CHXmy¾ygMFO/½�VYpWe�KYUg]YCFE�i�pt]Y^J]YU¾ñÔ]YU¾y[MHO&½«O�Xmy�Ñhpt^JO�VYU[O�X�y
\�IJOPx ]hñTy[MFOÄpP]Y^J]YU�ygOtò�y[CFUgO�X�`/STMHO�X�ygIn}¾CF^JI#xNO�U[OÄÀMç�CFEFIn¿
ñÔ]DU[}�pt]D^n]DU4y[OPò�y[CFUgO/X[OPKD}~O�E$ygX�]Yñ:In}ÂVYKYO�X�ñÔU[]D}�VËcFMF]Yy[]
Ls{¾QbVhEHi�xsOPUgO/V²\oVYIn^qVh½F^JO�VhyµñÔ]YCHU¾]DU�ºH\DO/XgpPVh^JO�X�` ú ]Y}kO
OPòfVY}kcF^nO�X#VhUgO:X[MF]oxwE¾IJE�jæInK�`$�F`ædsy#ygMFOwygIn}kO:]Yñ«ygMFO:xwUgI®y[¿
IJEFKÄ]Yñby[MFIqX:cHVYc�O�U�Q��h��XmCF½Fl�O�p�yWX:MHVDi2cHVhU[y[IqptIJcHVhy[O�i2IJE�ygMFO
Xmy[CHiFZY`�STMFO�InU?VhKDO�X:UWVhEHKYO�i/ñÔUg]Y})�Y�¾yg]&�Y�ÂVhEHi�IJEHpP^nCHiFO�i
½«]hygMµOtòfc«OPU[ygXæVhEHi�EF]YEf¿ÆOtòfc«OPU[ygXÇInEµIn}ÂVhKDO�cFUg]fptO�X[X[InEHKH`��;O
CHX[O�i;V2X[G$CHVYU[O~XmM�Vhc«O�i3xwInEHiF]ox y[MHU[]DCFKYMF]DCfy�]YCFU�Otòfc«OPU[¿
IJ}kOPE$ygX�`¾�;OÂEF]oxAiFO�XgptUgIn½«O~y[MFOÂX[CF½fl�O�pty[IJ\YOkOtòfc«OPUgIn}kO�EDyWX
IJE2}~]DU[O4ifOPygVYIn^Ù`
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V~pt]D^n]DU�ygOtò�y[CFUgO�cHVoy[y[O�U[E/InE$y[]~]YEHO?]Yñ�y[MHO|ñÔ]D^n^J]oxwIJEFKµygMFUgOPO
p�Voy[O�KY]DU[IJO�X(m
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XmygVhy[IqX�ygIJp�Vh^J^nZåEF]DE�CFEFInñÔ]YUg}&Q?Xm^J]oxw^JZô\oVYU[Z�IJEFK�ygOtò�y[CFUgO
c�VoymygOPUgEHXwX[MF]YCF^qi&½�O4IJEHpP^nCHiFO�i&InE&ygMFIJXwp�VoygOPKY]DU[ZD`
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p�Vh^qptCF^qVoygO�i/y[MFO4}kO�ifIJVYE�OPEFO�U[KDZÄ]hñN�(�&�)�~]o\YO�UNygMFO�IJ}ÂVhKYOD`
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}k]�]hygM�Q�VYEHi?y[UgIJO�i�ifInõ«O�U[O�EDyæifIJXmy[UgIJ½FCfy[IJ]YE�X�InE4]DUgiFOPU�yg]TºHEHi
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pP^JVDX[X[I®º�O�iÄVDXNX[}k]$]Yy[MÄIqX|��� � �Y�DQYxwMFIqpWM�IqX�y[MFO?c�]DInE$yTxwMFOPUgO
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pP^nCHXmy[O�U[IJEFK�cFUg]fptO�iFCFU[ODQ�ñÔ]DUÂOtòFVh}kcF^JOYQTxwMFO�Eå]YEFO�pt^JCHXmy[O�U
IqX~}µCHpWMåX�ygU[]DEFKYO�UµygMHVhE'y[MFO2]Yy[MFO�U�`=ó|\YOPUWVh^J^ÙQb½HVYX[O�i']YE
OPò�c«OPUgIJ}~O�E$ygVoygIn]DEËxwIny[M�M�CFEHifUgO�iHX�]hñNIJ}ÂVhKDO�X�Q7y[MFOÂCHX[Ok]hñ
}k]fifOP^qX¾]hñ:EHVhy[CFUWVh^NIn}ÂVhKDO�X¾X�yWVoy[IqXmy[IqpPX�QbcFU[]o\�IqifO�X¾V }k]YUgO
VDpPptCHUgVhy[O�VhEHi/U[]D½FCHXmy:pt^qVYXgXmInº�pPVhy[IJ]YE�`
êYÝÈÛ�â(æ Þ�ÝþíPÞ#ß�ÝMátâ*ãTâ(ß	í3ábú1ÝÈâ(ÝÈÞ#àkß�á1ãTâ(ß	í3á
d|X�xsO�XgV²x ú O�p�ygIn]DE/�fQDy[MHO|ifOPy[OPUg}kInE�Voy[IJ]YE�]hñ�y[MHO:y[OPò�y[CFUgO
]DU[IJOPE$ygVhy[IJ]YE&]hñbygMFO�EF]DEHXm}k]�]hygM�U[O�KYIJ]YEHXTIqX:½�VYX[O�i2]YE2y�xs]
ygMFU[O�XmMH]Y^qi�� � VhEHiö� � `kSR]2]Y½FygVhIJE3y[MFO�XmO~y[MHU[O�XmMF]D^JiHXPQ�xsO
pP]Y^J^nO�p�y[O�i2Vh^J^�y[MFOµIn}ÂVhKDO�XTygMHVoy|xNO�U[O4pt^qVYXgX[I®ºHO�i2VYXwMHV²\�IJEFK
]DEFO~iF]Y}kInE�VhE$y4]YUgInO�EDyWVoygIn]DEËIJE;u#ò�c«OPUgIJ}~O�E$yk�D`¾�;Oky[MHOPE
p�Vh^qptCF^qVoygO�i&y[MHO¾MFIqXmy[]YKDUgVY}-]Yñ�}ÂVoòfIn}ÂVY^RIJEHifIqptO�X|]o\YO�U:ygMFO
IJ}ÂVhKYODQ�VYEHi4pt]D}kcFCfy[O�i?y[MFON\oVh^JCFO�XR]hñT� � VhEHiF� � `R�;O#y[MHOPE
ñÔ]DCFEHi~y[MHO�Xm}ÂVY^n^JO�Xmy#\oVh^JCFO:]hñt�7�TVhE�i����w]o\DOPU#VY^n^HX[CF½fl�O�p�yWX
VYEHiÄVh^J^«In}ÂVhKDO�X�Q$VYEHiÂCHX[O�iÂy[MF]$XmO?VYX�y[MFO|y[MFUgO�X[MF]D^JiFX�`�STMFO
\oVh^JCFO�X4xNOÂ]D½fygVYInEHO�i;½HVYX[O�i3]YE;ygMFO�V²\oVhIJ^JVY½F^JOkiHVoygV2xsOPUgO
�7��zb���¡ �VYEHiB�t�®z ���M �`
& í�ä�í3Þ('�ÝMãTâ*æ7Þ#Ý�å*ß�àAß�ä�ãdÞ�ß�âÿgâ
	 Þ�ÝMå�	 í�ä�ú
SÇ]�]Y½fyWVhIJEåy[MFO3pt]Y^J]YUÄñÔO�VoygCFUgO XmIJ}kIn^qVhUgI®y�Z'y[MFUgO�X[MF]D^Ji�QTxsO
p�Vh^qptCF^qVoygO�i�ygMFO�V²\YO�UgVYKYO/ó4LwLs{ pt]D^n]DUµñÔO�VoygCFU[O2ifIqX�yWVhEHpPO
]YñæVh^J^�IJ}kVYKYO?cHVhIJUWXNIJE2O�VDpWM/X[In}kIJ^JVYU[Iny�Z�pPVhy[O�KY]YUgZYQDñÔ]YUwO�VYpWM
X[CF½fl�O�p�y�` �´E jæInK�` ��Q¾O�VYpWMAXmygVYU3UgOPcHU[O�XmO�EDyWX ygMFOåV²\YOPU[¿
VYKYOµó4LwLs{�pt]D^n]DUTñÔO�VoygCFUgO�ifIJXmygVYEHptO�]o\DOPUwVh^J^�IJ}kVYKYO�cHVYInUWX
pP^JVDX[X[I®º�O�i�IJE$y[]/y[MFOÂX[In}kIJ^JVYU[Iny�Z�pPVoygOPKD]YUgZ&½�Z�]DEFO~X[CF½fl�O�p�y�`
a�]$X�y[¿ÛygO�Xmy�InE$ygOPUg\$IJOPx:X/xwIny[M0ygMFO�XmCF½Fl�O�p�yWX�IJEHifIqpPVhy[O3y[MHVhy
ygMFOPZ4CHX[O�iµy[MHO¾ÁgXmIJ}kIn^qVhUWÅ�p�Voy[O�KY]DU[Z|ñÔ]YU�IJ}kVYKYOscHVhIJUWXÇVY½�]DCfy
xwMF]$XmO4X[In}kIJ^JVYU[Iny�Zky[MHOPZ�xsOPUgO�}k]DXmyTCHEHptO�UmyWVhIJE�`
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STM�CHX�QÇxsO�pP]Y}µ½HInEFO�i3y[MFO�iHVoygV�ñÔU[]D} ygMFO�Á[XgVh}kOkygOtò�¿

ygCFU[O�Å=VhEHi�Á[\YOPUgZ X[In}kIJ^JVYUgÅ=p�VoygOPKY]DU[IJO�X&IJE$y[]=]YEHO�KYUg]YCFc
VYEHi2y[MHO~iFVhygVkñÔUg]Y}�ygMFO3Ámy[]YygVh^J^JZ&ifInõ7OPUgOPE$ygÅ/VhEHi=ÁgXm]D}kOt¿
xwMHVhy�X[IJ}~IJ^qVhUWÅ pPVhy[OPKD]YUgInO�X0IJE$y[]�VYEF]hygMFOPU�` �3O y[MHOPE
ºFy[y[O�i ifIqXmy[UgIn½FCFy[IJ]YEHXöy[]�y[MHOAy�xs]-KDU[]DCFcHXöCHXmIJEFK�cFUg]h¿
pPO�ifCFUgO�X�X[IJ}~IJ^qVhU�y[]�ygMF]DX[O�y[MHVhy xNO�U[O CHX[O�i InEÕygMFO
X[}k]$]Yy[M�ÑoEF]YE�Xm}k]�]hygM~pP^JVDX[X[I®º«pPVoygIn]DE�`�STMFOTºFymygO�iÄiFIJXmy[UgIn½HCf¿
ygIn]DEHX�xsOPUgO-����� u�¹ � � �D�D� q � � ���DÀ$¼µVYEHi u�¹ � � �$� q � � �hÀD¼¾ñÔ]DU
ygMFO2y�xN]�pP^nCHXmy[O�UgX�QsxwMFOPUgO u�¹/.&q10 ¼~U[O�cFU[O�XmO�E$ygX¾y[MFO _�]YU[¿
}ÂVh^�iFIJXmy[UgIn½HCfy[IJ]YE&xwI®ygM/}kO�VhE . VhE�i/XmygVYEHiFVhUWi�iFOP\�IJVhy[IJ]YE
0 `µd|X[X[CF}kIJEFK�ygMHVoy�ygMFOµy�xs]2pt^JCHX�ygOPUWX|VYU[O¾O�G$CHVY^n^JZ�^nIJeYO�^nZDQ
ygMFO�y[MFUgO�X[MF]D^Ji�y[MFO�E2½�O�pt]Y}kO�X:�f`Lço�F`
2 3�X�ëHïtX�Ï�êfî®^&a)a��54kî|é�XRí W�X�ZQ[ XRéNêT^ÇêFðmì�é
rTVYX[O�i3]YE;ygMFOÂOtòfc«OPUgIn}kOPE$yWVh^#UgO�X[CF^nygX�]hñsy[MHOÄcFUgOP\�In]DCHX

X[O�pty[IJ]YEHX�QDxsO|p�VhEÄEH]ox=]Y½fyWVhIJE�Vµc«OPUWptO�cfy[C�Vh^J^nZ~y[CHEFO�i�\YOPU[¿
X[In]DEÂ]hñ«y[MFO?pt]D^n]DUm¿Ùy[OPò$ygCFUgOTX[OPKD}kOPE$ygVhy[IJ]YEÂVh^JKY]DU[Iny[MF}2`æSTMFO
X[OPKD}~O�E$ygVoygIn]DEÄUgO�X[CF^®yWX�½«OtñÔ]DU[O?VhEHi/Voñ¡ygOPUNy[CFEFIJEFKkVhUgO|pP]Y}~¿
cHVYU[O�i~InE�jæIJKDX�`D�4VYEHiÂ�FQ$U[O�Xmc«O�pty[IJ\YO�^nZD`Çd�XNOtòfc«O�pty[O�i�QDc«OPU[¿
pPOPcfygCHVh^�y[CFEHInEFK~UgO�X[CF^®yWX�IJE/pP]YEHX[IqifOPUWVh½F^JO:IJ}kcFU[]o\DOP}kOPE$y�IJE
IJ}ÂVhKYO�X[OPKD}~O�E$ygVoygIn]DE�`0d�X�xNO�pP]Y^J^nO�p�y�iFVhygV;ñÔUg]Y} }k]YUgO
X[CF½fl�O�p�ygX�Q«}~]DU[O¾VYpPpPCFUWVoy[O¾X�yWVoy[IqXmy[IqpPVh^Ç}k]�iFOP^qX|p�VhE ½«Oµ]D½f¿
yWVhIJEFO�i�Q²xwMFIqpWM4IJE�y[CFUgE�pPVYE4^nO�VYi|y[]wñÔCHUmygMFOPUÇIn}kcFUg]o\YO�}~O�E$ygX
IJE2c�O�UmñÔ]DU[}ÂVhE�ptOY`


