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� D2e �2_+BD+Bf2e 12^e �k^G2De DIe
ro$JrD@_f2Je�$B^BiJ12^feG2JJfe
12Je $J12HenLIeQLHDfD_+B0eIDHDC
f'^D_+Be iJ1e oD^f_+B$<fHD+Be 2^LC

1D2^f2Je �_I$J2J^2D+Be ri^e �2Qi*HDGe �k^C
G2D0e1D2eB2if2erie12Je�ChsC�f$$f2Je@2BN^fTe
�k^e�$B^r2BJf2e*DH12f2e1D2e@^iJ1_fk^r2J12e
�L12^JD_D2^iJ@e �i_f$<$e �2I$He �f$fk^G_e
DJe12Je#o$JrD@2 Ĉe iJ1e <^kB2Je�^2DAD@2^C
F$B^2Je12_enL^D@2Je�$B^BiJ12^f_e1$_e#2JeC
f^iIe 2DJ2^e _+B2DJ*$^e @$Jre J2i2Je �2eC
_+BD+Bf2e 1D2_2_e �$J12_Te �2Dfe @ife 2DJ2Ie
�$B^r2BJfe F21L+Be _+B2DJfe 1D2e YIL12^J2Ze
�k^eG2DenLJe12^eD_H$ID_fD_+B2Je�2$GfDLJeQLeC
HDfD_+B0eDJ_fDfifDLJ2HHeiJ1eGiHfi^2HHe12eILJeC
fD2^ferieo2^12JTe�2^eDIeJ2iJr2BJf2Je�$B^C
BiJ12^fe 2DJ@2_+BH$@2J2e H$J@2e  2@e J$+Be
�iêLQ$eB$fe2DJ2e�2B^2e@2JLII2JT
�$i^i_e �2DJGLo_GD_e Y�2_+BD+Bf2e 12^e

�k^G2DZeD_fe2DJ2eQLHDfD_+B2e�2_+BD+Bf2e12^e
�k^G2D0e DJe 12^e 1$_e 
$J12HJe 12^e QLHDfDC
_+B2Je�Gf2i^2eiJ1e1$_e�f$$f_B$J12HJeDIe
�L^12^@^iJ1e _f2B2JTe �i_<kB^iJ@2Je ri^e
 D^f_+B$<fe GLII2Je o2JD@2e nL 0̂e _LrD$HeC
@2_+BD+BfHD+B2e�2_+B^2D*iJ@2JeiJ1e�J$C
Hq_2Je _LoD2e �iHfi^@2_+BD+Bf20e 1D2e k*2^e
12Je�2^2D+BenLJe�2HD@DLJeiJ1eQLHDfD_+B2^e
�iHfi^e BDJ$i_@2Bf0e <2BH2JTe �*2^e 1$_e D_fe
1D2e �*_D+Bfe 12_e �ifL^_0e 12^e $i<e 1D2_2e
 2D_2e _2DJ2e �f'^G2Je $H_e �_H$IoD__2JC
_+B$<fH2^e$i__QD2H2JeG$JJTe�2DJe�i+Be2JfC
B'Hfe2DJ2e<2DJeJi$J+D2^f20e$i<e1^2De�2@2JC
_'fr2e $*eB2*2J12e �$^_f2HHiJ@/e 12Je nLJe
12^e_'GiH$^2JeiJ1e^2HD@DN_2Je�k^G2D0e1D2e
1$IDfe rie_$II2JB'J@2J12Je �LJ<HDGf2e
roD_+B2Je 12^e �LHDfDGe i^*$J2^e iJ1e H'J1eC
HD+B2^e�DeHD2i_eiJ1e1$_eQLHDfD_+Be^2H2n$Jf2e
@2<kBH_@2_+BD+BfHD+B2e �Q$JJiJ@_n2^B'HfC
JD_e nLJe #ien2^_D+Bfe iJ1e #L^J0e oL^iJf2^e
Y12^e ^$_+B2e  2+B_2He nLJe 
2H12JCe iJ1e
�Q<2^^LHH20e nLJe �D^DHDf'fe iJ1e �^$@DHDf'fZe
rien2^_f2B2Je_2DT
 D2e_2B^e1D2e�2<L^I2Je�f$fk^G_e$Je1D2e

�i^LQ'D_D2^iJ@e iJ1e �L12^JD_D2^iJ@e DIe
�_I$J2J^2D+Be _2Dfe 12Ie $i_@2B2J12Je
$+Bfr2BJf2Je �$B^BiJ12^fe $J_+BHD2A2J0e
H2@fe�2DJGLo_GDe_q_f2I$fD_+BeiJ1eQ^'rD_2e
1$ T̂e�i+Be1D2e_Q'f2e�Jf_f2BiJ@eiJ1e�$1DC
G$HD_D2^iJ@e12_e�$fDLJ$HD_Ii_e12^e �iJ@C
fk^G2J0e12^2Je�2@D2^iJ@e12Je�2JLrD1e$Je
12Je +B^D_fHD+B2Je �q^2^Je iJ1e �^I2JD2^Je
12_e�_I$J2J^2D+B2_ePKP>erien2^$JfoL^C
f2JeB$f0e _LoD2e1D2e�LJfDJiDf'fe12^e FiJ@C
fk^GD_+B2Je�HDf2e DJe 1D2e PKhge @2@^kJ12f2e

�2Qi*HDGe �k^G2De BDJ2DJe @2BN^2Je rie 12Je
�Ie*Dn$H2Jr2Je 12_e BD_fL^D_+B2Je �2i$JC
<$J@_T
�2JJL+Be o$^e 1D2e BD_fL^D_+B2e #'_i^e

fD2<Te�i^+Be1D2eIDfe12Ie�$I2Je�f$fk^Ge
n2^*iJ12J2Je �2<L^I2Je iJ1e 1D2e QLeHDeC
fD_+B2e �LIDJ$Jre 12^e �2I$HD_f2Je B$*2e
_D+Be12^eYG2I$HD_fD_+B2e*k^LG^$fD_+BCDJC
f2HH2Gfi2HHCFi1DG$fDnCIDHDf'^D_+B2e �LIC
QH2pZe B2^$i_@2*DH12f0e o$_e I2DJf0e 1$__e
1D2e�2I$HD_f2Je12Je�f$$fe*2B2^^_+Bf2Je
iJ1eiJf2^e@2*DH12f2Je�f'1f2^JeDB^2e�JeC
B'Je@2^e B$ff2J0e G$iIe F21L+Be $i<e 12Ie
�$J1eiJ1eiJf2^e�H'i*D@2Je12^e_iJJDfDC
_+B2Je�^fBL1LpD2T
�iJe *2_f$J1e $*2^e 2DJ2^e 12^e <LH@2JC

^2D+B_f2Je  D12^_Q^k+B2e 12_e _'GiH$^2J0e
D12LHL@D_+Be L_rDHHD2^2J12Je G2I$HD_fDC
_+B2Je �^LF2Gf_e 1$^DJ0e 1D2e fk^GD_+B2e �$eC
fDLJe DIe H$DrD_fD_+B2Je�f$$feIDfe
DH<2e 12_e
�_H$Ie rie 12<DJD2^2JTe �DJe �k^G2e _LHHf2e
JD+BfeJi^e:eoD2e2DJ2^e12^eQLHDfD_+B2Je�HLC
@$J_e12^e<^kB2Je�2Qi*HDGeH$if2f2e:e@Hk+GC
HD+Be _2DJ0e _D+Be �k^G2e J2JJ2Je rie 1k^<2J0e
_LJ12^Je _D+Be 1i^+Be _2DJ2Je _iJJDfD_+B2Je
�_H$IenLJe$J12^2JeDJeJ$fDLJ$H2^e
DJ_D+Bfe
iJf2^_+B2D12JTe�D2_2^e$i_@^2Jr2J12e�$eC
fDLJ$HD_Ii_e$J@2_D+Bf_e2DJ2^e^2HD@DN_eiJ1e
2fBJD_+Be B2f2^L@2J2Je �2nNHG2^iJ@e DIe
fk^eGD_+B2Je Y�$fDLJ$H_f$$fZe *HD2*e 1D2e
�LJ_f$Jf2eQLHDfD_+B2Je
$J12HJ_e$HH2^efk^C
GD_+B2Je�2@D2^iJ@2Je*D_eB2if2Te�D2e�LJC
fDJiDf'fe12^eJ$fDLJ$HD_fD_+B2Je�2Q^2__DLJe
f^$<eJD+BfeJi^e1D2e@^NAf2e�DJ12^B2Dfe12^e
�i^12J0e_LJ12^Je$i+Be1D2eJ$+Be12IeY�2eC

nNHG2^iJ@_$i_f$i_+BZePKhgeJL+Ben2^*HD2C
*2J2Je�_f$J*iH2^e�^D2+B2Je_LoD2e�i12J0e
�^I2JD2^eiJ1e�H2nDf2JT
�2DJGLo_GDeo2D_fe$*2^eJL+Be$i<e2DJ2Je

$J12^2Je D12^_Q^i+BeBDJTe�2^e�$fDLJ$C
HD_Ii_e GLJJf2e 12Je �2I$HD_f2Je nLJe 12Je
2*2J<$HH_e J$fDLJ$HD_fD_+B2Je �LJ_2^n$eC
fDn2JeiJ1e12JeD_H$ID_+Be@2Q^'@f2JeQLHDfDC
_+B2Je �^2D_2Je H2D+Bfe $i_e 12^e 
$J1e @2eC
oiJ12Je o2^12JTe  $_e *HD2*e 1$JJe JL+Be
nLIe�2I$HD_Ii_0eo2JJe2^e_2DJ2eJ$fDLJ$C
HD_fD_+B2e�pGHi_DnDf'fe n2^HL^2Je B$ff2e iJ1e
12^e Y�LIQH2pZe _Q'f2_f2J_e o'B^2J1e 12^e
�2@D2^iJ@_r2Dfe 12^e ���e 1i^+Be 1D2e �JfC
I$+BfiJ@e12_e�DHDf'^_0e 1D2e D_H$ID_fD_+B2e
�Jef2^o$J12^iJ@e12^e�i_fDreiJ1e1D2e�'iC
*2^iJ@2Je DIe �DH1iJ@_*2^2D+Be r2^f^kIC
I2^feoi^12Xe�^e_2DeiJf2^@2@$J@2J0eI2DJfe
�2DJGLo_GD0e iJ1e _2H*_fe #iGiJ<f_nL^_f2HC
HiJ@2JenLJe2DJ2^e�k^G2DeJ$+Be12^eY�ifLC
G^$fD2Ze�^1L@$J_eok^12Je_D+BeJD+BfeI2B^e
$i<eDBJe*2^i<2JeGNJJ2JT
�k^e 1D2e #iGiJ<fe I$@e 12^e �2I$HD_Ii_e

$i_@21D2JfeB$*2J0e$*2^e1$_eBD_fL^D_+B2e�^eC
f2DHe D_fe iI_f^Dff2JTe �2^e �2I$HD_Ii_e o$^e
I2B^e$H_e2DJeY�LIQH2pZTe�^eH2@f2e1D2e�$_D_e
<k^e1D2e12ILG^$fD_+B2e�k^G2D0eo2JJ@H2D+Be
2^eDJe_2DJ2^e#2Dfe$ifL^Df'^e$i<f^$f0e1D2eG2eC
I$HD_fD_+B2e�$^f2De_D+BePK>se$*2^e@2^'i_+BC
HL_e$*o'BH2JeHD2ATe�^eo$^eDJe�2DH2Je12^e�2eC
_2HH_+B$<fen2^$JG2^f0e*2_LJ12^_e1L^f0eoLe2^e
_LrD$H2Je �i<_fD2@e 2^IN@HD+Bf20e 1$^iJf2^e
nD2H2e�^$i2JTe�$^$1Lp2_e�2JJr2D+B2Je12_e
�2I$HD_Ii_e o$^e _2DJe 2*2J_Le 2I$JrDQ$eC
fDn2_eoD2e^2Q^2__Dn2_e�2_D+BfT

�BJ2e12Je_f^2J@2Jee�$fDLJ$HD_Ii_eGNJJf2e1D2_2_e
�$J1e_2DJe�Lf2JfD$He2Jf<$Hf2J/e�$i^i_e�2DJGLo_GDe
HLf2feBiJ12^fe�$B^2efk^GD_+B2e�LHDfDGe$i_T
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�Je 12^e 2I*H2I$fD_+B2Je �r2J20e DJe 12^e
�$*DB$e �NG.2J0e 1D2e �1LQfDnfL+Bf2^e �f$C
fk^G_e$^I2JD_+B2^e
2^GiJ<feiJ1e2^_f2e�DeC
HLfDJe12^efk^GD_+B2Je�i<fo$<<20ePKgbe�LIC
*2Je$i<e1D2e$i<_f'J1D_+B2Je�i^12JeDIeL_fC
$J$fLHD_+B2Je �2^_DI0e B2if2e �iJ+2HD0e $*eC
oD^<f0e<HD2A2Je1D2e D12^_Q^k+B2e12_e�2I$C
HD_Ii_e ri_$II2JTe �12^/e �D2e G2I$eHD_eC
fD_+B2Je �if_+B@2J2^'H2e nLJe PKcse HD2A2Je
12Je �DJD_f2^Q^'_D12Jf2Je BDJ^D+Bf2Je iJ1e
H2Df2f2JeIDfe12^e�2^<$__iJ@enLJePKcPe1D2e
HD*2^$H_f2e�B$_2e12^e�2_+BD+Bf2e12^e�k^G2De
2DJ0e1D2e$J12^2e�2J2^'H2eF21L+Be_Q'f2_f2J_e
DIe1^Dff2Je�if_+BePK7se*^if$He$*ok^@f2JT
�2JJfJD_^2D+BeiJ1e1D<<2^2JrD2^fe<kB^fe

�2DJGLo_GDe 1i^+Be 1D2e �Jk*2^_D+BfHD+BC
G2Dfe 12_e QLHDfD_+B2Je �Hi^$HD_Ii_e J$+Be
PKcsTe �Ie _D+B2^e JD+Bfe ri<'HHD@e H'J@_f2Je
�$QDf2Hek*2^e1D2eY�2^B2DAiJ@2Je12_eD_H$C
ID_+B2Je �LJ_2^n$fD_Ii_Ze @2HDJ@fe DBIe
2DeJ2e_Lin2^'J2e�i<_+BHk__2HiJ@e12^eoDeC
12^_f^2Df2J12Je iJ1e @2o$Hf_$Ie _D+Be *2eC
G'IQ<2J12Je QLHDfD_+B2Je �^'<f2e _LoD2e
F2eeeJ2_e ^2+Bf_GLJ_2^n$fDnCD_H$ID_fD_+B2Je
�Q2Gf^iI_0e $i_e 12J2Je �2^_LJ2Je oD2e
�^ee1L@$Je iJ1e 1D2e _2Dfe hsshe ^2@D2^2J12e
���e B2^nL^f^$f2JTe
D2^eoD^1e n2^_f'J1C
HD+B0eo$^iIeJ$+Be12Ie�if_+BePK7se1D2e
QLHDfD_+B2e �DJG2e HDWiD1D2^fe oi^120e _2DfC
12Ie1D2eYfk^GD_+BCD_H$ID_+B2e�qJfB2_2Ze
1LIDJD2^f2eiJ1e�^1L@$Je2DJe$ifL^Df'^2_e
�^'_D1D$H^2@DI2e $i<*$i2Je GLJJf2Te �2Dfe
12^e �DJ<kB^iJ@e 12_e �2B^Q$^f2D2J_q_C
f2I_e PK>se B$*2Je 1D2e  'BH2^e _f2f_e rie
2fo$e cse �^Lr2Jfe GLJ_2^n$fDn2e iJ1e ^2HDC
@DN_2e�$^f2D2Je@2o'BHfT
�$_e �i+Be _+BHD2Afe IDfe 12Ie _qIQ$C

fBD_+BeLQfDID_fD_+B2Je�21$JG2J0eo2H+B2e
�Lf2JfD$H2e 1D2e �k^G2De 2Jf<$Hf2Je GNJJ20e
o2JJe _D2e _D+Be nLIe D_H$ID_+B2Je�LJ_2^C
n$fD_Ii_eiJ1e12Ie�$fDLJ$HD_Ii_en2^$*C
_+BD212f2Te�2DJGLo_GDe n2^_f2Bfe 1D2e�k^C
G2De iJ1eo2DAe _D2e 12Ie�2_2^e *^DHH$Jfe rie
2^GH'^2JTe ������e�����������
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Y�$He�$Hede�^2oe�^2oe�^2oZe^$QQfe�iHD$0e
1D2e 2DJ1^i+G_nLHH2e 
2H1DJe DJe �J@2H$e
�2BJ2^_eJ2i2Ie�LI$JeYhssPZTe�iHD$eD_fe
rL^JD@e iJ1e f^$i^D@0e 1kJJB'ifD@e iJ1e
@^L*Te �D+Bf_e @2HDJ@fe DB^0e o212^e DJe 12^e
�+BiH20e oLe _D2e DJroD_+B2Je riIe Y�2_fC
IkHHZe @2BN^f0e oD2e _D2e *N_2e <2_f_f2HHf0e
JL+Be DJe 12^e �HDWi20e DB^2^e Y�^2oZ0e 1D2e
1L+B0eJ2*2Je12^e�i_DG0e1$_e D+BfD@_f2e
DJeDB^2Ie�2*2JeD_fTe�$_eN_f2^^2D+BD_+B2e
�$H0eDJe12Ie_D2eH2*f0eoD^1eF212Je�LII2^e
nLJe �Li^D_f2Je k*2^^LHHfae oD2e 
2ieC
_+B^2+G2J_+Bo'^I2e 2^_+B2DJ2Je _D2e
�iHD$0e $*2^e $J12^_e $H_e 1D2e *D*HD_+B2Je

2i_+B^2+G2Je n2^ok_f2Je _D2e JD+Bfe Ji^e
$HH2_0e _LJ12^Je _f2HH2Je DB^e $i+Be JL+Be
$^^L@$Jf2e�^$@2JT
�iHD$eD_fe<kJ<r2BJ0eDJeDB^2^e�H$__2e_DJ1e

H$if2^e �i@2J1HD+B2e iJf2^_+BD21HD+B2Je
�Hf2^_0e 1D2e DJe 12^e H2frf2Je 
$iQf_+BiHC
GH$__2e@2_f^$J12fe_DJ1Te�_e_DJ1e2B^@2DrDC
@2e �+BkH2^e 1$^iJf2^0e $*2^e �iHD$e @2BN^fe
JD+Bfe1$riTe�D2eG$JJeiJ1eoDHHeJD+Bf_eH2^C
J2J0e <kBHfe _D+Be DJJ2^HD+Be oD2e 2^_f$^^f0e
iJ1e 2_e oD^1e 2^_fe DIe �$i<e 12_e �LI$J_e
GH$^0e1$__eDB^2e�2^_fN^iJ@eIDfe12^e�Dfi$C

fDLJerie
$i_2eriefiJeB$f0e1D2e$Ie�J12e
12_e �LI$J_e Ji^e $J@212if2fe oD^1Te
�II2^BDJeB$fe�iHD$eJL+Be2DJ2Je�^i12^0e
12^e$i<_e�qIJ$_DiIe@2BfeiJ1e_D+Be2DJe
*D__+B2JeiIe_D2eGkII2^fTe
�J@2H$e �2BJ2^e _+BDH12^fe 12Je G$Hf2Je

�2*2H0eDJe12Ie_D+Be1$_e�'1+B2Je@2<$JC
@2Je <kBHf0e _Q$^_$Ie iJ1e 2DJ1^DJ@HD+Be :e
2DJe _22HD_+B2^e �i_J$BI2ri_f$J10e 12^e
IDfe12^eDJe�iHD$_e�i@2JeN12Je�I@2*iJ@e
GL^^2HD2^f0e 1D2e $HH2e �Li^D_f2Je DJe �JfeC
rk+G2J__+B^2D2e $i_*^2+B2Je H'__fTe
Y�L@$^eF2frf0eoLe1D2e�kB2e1L+Be2D@2JfC
HD+Be DB^2Je DJf2^_+BH$<eB$Hf2JeIk__2J0e
<kHH2Je _D+Be 1D2e �f^$A2Je iJ1e 2@2e oD2e
nLJe#$i*2^B$J1eIDfe�D_fTe�$+G2eD_feBD2^e
$HH@2@2Jo'^fD@Z0e _L@$^e1D2e
'i_2^e _DJ1e
YIDfe �$+G2e $i_@2_fLQ<fZ0e 12JGfe �iHD$e
n2^ro2D<2HfTe
 D2e _+BLJe DJe DB^2Ie 2^_f2Je �LI$J0ee

Y�$f2^eiJ_2^Ze$i_e12Ie�$B^ehsP70eD_fe1D2e
�1qHH2e2DJe2DJrD@2^e�*@^iJ1e$i_e�+B2DJC
B2DHD@G2Dfe iJ1e �^$i_$IG2DfTe �k^e DB^2Je
�^_fHDJ@eo$^e1D2e�ifL^DJeeiJf2^e$J12^2Ie
IDfe12Ie�_f2^^2D+BD_+B2Je�i+BQ^2D_e<k^e
1$_e*2_f2e�2*kfe$i_@2r2D+BJ2feiJ1eIDfe

12Ie N_f2^^2D+BD_+B2Je �+B^D<f_f2HH2^e
�L_2<e  DJGH2^e n2^@HD+B2Je oL^12JTe �Je
YhssPZe _QD2Hfe 1D2e �2HD@DLJe JiJe eG2DJ2e
@^LA2e �LHH2e I2B^0e 1$<k^e _DJ1e 1D2e
�i@2J1HD+B2Je 12_e �$H_e DJe ro2De n2^<2DJC
12f2e QLHDfD_+B2e �$@2^e @2_Q$Hf2JTe �Je
2DJ2^e12^e2DJ1^DJ@HD+B_f2Je�r2J2Jef^D<<fe
1D2e_2Dfe�$@2Je*2f^iJG2J2e�iHD$e$i<ero2De
�'^+B2Je $i_e 12Ie <2DJ1HD+B2Je �$@2^/e
�DJ2^e^2D+BfeDB^e1D2e
$J10eiIeDB^e$i<riC
B2H<2J0eH'__fe_D2e1$JJeQHNfrHD+BeHL_0eiJ1e
�iHD$e<'HHfeoD212^erie�L12Je:e$*2^e1$IDfe
B$ff2e _D2e @2^2+BJ2fTe  D2e DJe #2DfHiQ2e
oD^1e1D2_2e�r2J2e2^r'BHf0eiJ1eI$JeB$fe
@^LA2_e �Df@2<kBHe IDfe 12^e 2IQ<DJ1eC
_$I2J0e ILHHD@2J0e Gi^r_D+BfD@2Je �iHD$0e
1D2e rinL^e nLJe 2DJ2Ie�$DG'<2^e rie �$HHe
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