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N,0p(2W.M%.%0/Ph-+.%N,1D-D,(.%D,%W-J(,%)J0)N-,WM%N,J.%C,O,M%J)/f
N.1*.N,D.%,%.N20,/%J.+)1()%,%*,S,%D.%-1()/*,W.%J)S2-1()M
D)1(/)%,j2)W,J%)J(,')W)N-D,J%1.%-()+%�Q�M%)+%.'J)/*�1N-,%,.
0/-1Np0-.%D,%0/.0./N-.1,W-D,D)$

Z$%&%N,1D-D,(.%()/f%)h,2/-D.%.J%D-/)-(.J%D)N.//)1()J%D,%J2,
C,'-W-(,34.%j2,1D.x

%D)-h,/%D)%N.+0,/)N)/%1,%D,(,M%C./f/-.%)%W.N,W%)J(,')W)N-D.J%1,
N.1*.N,34.M%J)O,%j2,W%g./%.%+.(-*.%,W)S,D.A

%14.%,N)-(,/%,J%N.1D-3~)J%)J(,')W)N-D,J%0,/,%.%)h)/NpN-.%D.
)+0/)S.%0i'W-N.$

e$%5J%,D+-JJ~)J%.N.//)/4.%D)%,N./D.%N.+%,J%1)N)JJ-D,D)J%D.
m.J0-(,W%D,J%UWp1-N,J%D,%̂,N2WD,D)%D)%r)D-N-1,%D)%s-')-/4.
V/)(.M%/)J0)-(,1D.XJ)%/-S./.J,+)1()%,%./D)+%D)%NW,JJ-qN,34.
q1,W%D.J%N,1D-D,(.J%C,'-W-(,D.J%1.%N.1N2/J.%0i'W-N.$
v$%&J%N,1D-D,(.J%,0/.*,D.JM%N.1g./+)%D-J0.1-'-W-D,D)J%D)%*,S,JM
J)/4.%,D+-(-D.J%0./%+)-.%D)%,(.%D.%@20)/-1()1D)1()%D.
mÛrsVX?@VM%02'W-N,D.%1.%V./(,W%D.%;-f/-.%&qN-,W%D.%<J(,D.
Ennn$D.)$J0$S.*$'/KM%1.%V./(,W%D)%U.1N2/J.J%Vi'W-N.J%D.%<J(,D.
Ennn$N.1N2/J.02'W-N.$J0$S.*$'/K%)%1.%J-()%D.%m.J0-(,W
Ennn$CN/0$2J0$'/K$
&J%N,1D-D,(.J%,0/.*,D.J%J)/4.%N.1*.N,D.J%0,/,%,D+-JJ4.M
-1-N-,W+)1()M%0./%0/,].%D)()/+-1,D.%D)%)h0)/-y1N-,M%1.J%()/+.J
D.%,/(-S.%TTZM%�%QYM%,Wp1),%̀Nc%)%,/(-S.%TTHM%0,/fS/,g.%i1-N.M%,+'.J
D,%U.1J.W-D,34.%D,J%7)-J%D.%=/,',WC.%X%U7=$

e$%&%N,1D-D,(.M%0,/,%J)/%,D+-(-D.M%D)*)/f%N.+0/.*,/%.J%/)j2-J-(.J
)h-S-D.J%0,/,%,%0,/(-N-0,34.%1.%N.1N2/J.%0i'W-N.M%)1(/)S,1D.x
v$%U,/()-/,%D)%(/,',WC.A
w$%U)/(-D4.%D)%1,JN-+)1(.%.2%N,J,+)1(.%EN.+%,J%/)J0)N(-*,J
,*)/',3~)JM%J)%g./%.%N,J.KA
#$%U)/(-qN,D.%D)%/)J)/*-J(,%.2%D)%D-J0)1J,%D)%-1N./0./,34.M%0,/,%.J
N,1D-D,(.J%D.%J)h.%+,JN2W-1.M%.'J)/*,D.%.%D-J0.J(.%1.%,/(-S.
QFRM%D.%;)N/)(.%1Y%Hu$[HTM%D)%QR\RF\FI[[A
B$%=p(2W.%D)%<W)-(./M%N.+%N.+0/.*,1()%D)%*.(,34.%D,%iW(-+,%)W)-34.
.2%U)/(-D4.%D)%�2-(,34.%<W)-(./,WA
L$%UkD2W,%D)%-D)1(-D,D)%X%sbA
_$%U,D,J(/.%D)%V)JJ.,%̂pJ-N,%X%UV̂A
d$%;.N2+)1(.%D)%-1JN/-34.%1.%V8@%.2%V5@<V%EJ)%C.2*)/KA
�$%UP0-,%D,%iW(-+,%D)NW,/,34.%D)%8+0.J(.%D)%s)1D,%,0/)J)1(,D,%t
@)N/)(,/-,%D,%s)N)-(,%̂)D)/,WM%,N.+0,1C,D,%D.%/)J0)N(-*.%/)N-'.
D)%)1(/)S,%)%D,J%,(2,W-],3~)J%)\.2%N.+0W)+)1(,3~)J%.2M%1.
N,J.%D)%.%1.+),D.%14.%J)/%D)NW,/,1()M%,0/)J)1(,34.%D)
D)NW,/,34.%D)%')1J%)%*,W./)J%q/+,D,%0./%)W)%0/P0/-.M%1.J%()/+.J
D,%7)-%1Y%G$uZRM%D)%FF\FR\FIIZM%7)-%1Y%G$TQIM%D)%R[\RQ\FIIQ%)
81J(/234.%l./+,(-*,%D.%=U?%1Y%RHM%D)%FR\RZ\FIIT%)%D.%;)N/)(.
<J(,D2,W%1Y%TF$G[HM%D)%F[\R[\FIIuM%N.+%,J%,W()/,3~)J%D.%;)N/)(.
1Y%HT$Q[TM%D)%QZ\RT\QRRIA

e�$%;)NW,/,34.%D)%,N2+2W,34.%D)%N,/S.M%g2134.X,(-*-D,D)M%)+0/)S.
0i'W-N.%.2%g2134.%0i'W-N,M%j2,1D.%g./%.%N,J.M%.2%J2,%1)S,(-*,A

ee$%;)NW,/,34.%q/+,D,%0)W.%,D+-(-D.%D)%j2)%0)/N)')%E.2%14.K
0/.*)1(.J%D)%-1,(-*-D,D)M%J)O,%0)W,%?1-4.M%0./%)J(,D.%.2%0./
+21-Np0-.A

ev$%F%E2+,K%g.(.%ZhT%/)N)1()A)
ew$%5()J(,D.%D)%51()N)D)1()J%U/-+-1,-J%)h0)D-D.%0)W,%@)N/)(,/-,%D)
@)S2/,13,%Vi'W-N,%.2%P/S4.%)j2-*,W)1()%D.EJK%<J(,D.EJK%1.EJK
j2,WE-JK%()1C,%/)J-D-D.%1.J%iW(-+.J%H%,1.JA

e#$%5()J(,D.%D)%51()N)D)1()J%U/-+-1,-J%)h0)D-D.%0)W,%V.WpN-,
)̂D)/,WA

eB$%U.+0/.*,1()J%D)%j2)%0.JJ2-%,%g./+,34.%)%.J%0/kX/)j2-J-(.J
1)N)JJf/-.J%0,/,%0/))1NC)/%,%g2134.X,(-*-D,D)M%N.1g./+)
+)1N-.1,D.%1.%51)h.%88$

eL$%&J%D.N2+)1(.J%+)1N-.1,D.J%1,J%,Wp1),J%�,�%t%�g�%)%�o�%D.%-()+
�Z�%D)*)+%J)/%)1(/)S2)J%)+%NP0-,%,2()1(-N,D,%.2%NP0-,%J-+0W)J
,N.+0,1C,D,%D.%/)J0)N(-*.%./-S-1,W$

e_$%&2(/.J%D.N2+)1(.J%0.D)/4.%J)/%)h-S-D.JM%,Wk+%D.J%Of
/)W,N-.1,D.J$

ed$%l4.%J)/4.%,N)-(.J%0/.(.N.W.J%D.J%D.N2+)1(.J%)h-S-D.JM%1)+
g.(.NP0-,J%.2%h)/.NP0-,J%14.%,2()1(-N,D,JM%)hN)(.%j2,1D.%.
N,1D-D,(.%,D+-(-D.%,0/)J)1(,/%.J%./-S-1,-J%1.%,(.%D,%)1(/)S,
D.J%D.N2+)1(.JM%0,/,%D)*-D,%*)/-qN,34.%D.%J)/*-D./%0i'W-N.%j2)
/)N)0N-.1,/%,%D.N2+)1(,34.M%N.1g./+)%/)S2W,+)1(,%.%;)N/)(.
1Y%HQ$[HGM%D)%QZ\RF\QRRG$

e�$%5%g,W(,%D)%N.+0/.*,34.%D)%j2,-Jj2)/%D.J%/)j2-J-(.J%,(k%,%D,(,
D,%,D+-JJ4.%.2%,%0/f(-N,%D)%g,WJ-D,D)%-D).WPS-N,%)+%0/.*,
D.N2+)1(,W%,N,//)(,/f%N,1N)W,+)1(.%D,%-1JN/-34.%D.%N,1D-D,(.M
J2,%)W-+-1,34.%D.%/)J0)N(-*.%N.1N2/J.%0i'W-N.%)%,%,12W,34.%D)
(.D.J%.J%,(.J%D,p%D)N.//)1()JM%,-1D,%j2)%Of%()1C,%J-D.%02'W-N,D.
.%)D-(,W%D)%C.+.W.S,34.%D.%N.1N2/J.M%J)+%0/)O2p].%D,J%J,13~)J
W)S,-J%N,'p*)-J%)%+)D-,1()%02'W-N,34.%)+%;-f/-.%&qN-,W%D.
<J(,D.M%N.1g./+)%D)()/+-1,%.%p()+%̀Zc%D.%N,0p(2W.%88%D)J()%<D-(,W$

v�$%&%N,1D-D,(.%,0/.*,D.%1.%U.1N2/J.%Vi'W-N.%0.D)/f%D)J-J(-/%D.
/)J0)N(-*.%N)/(,+)%D)q1-(-*,+)1()M%+)D-,1()%)X+,-W%)1D)/)3,D.
,.%J)W)N,.�CN/0$2J0$'/%E@)/*-3.%D)%@)W)34.%)%;)J)1*.W*-+)1(.M
D.%U)1(/.%D)%s)N2/J.J%m2+,1.J%D.%mUsVKM%,(k%.%D-,%i(-W%,1()/-./
t%D,(,%D,%,D+-JJ4.$

ve$%l.%N,J.%D)%D)J-J(y1N-,%g./+,W%D,%,D+-JJ4.M%0/.JJ)S2-/XJ)Xf%,
,D+-JJ4.%D.J%D)+,-J%N,1D-D,(.J%C,'-W-(,D.JM%.')D)N)1D.
/-S./.J,+)1()%t%./D)+%D)%NW,JJ-qN,34.$

vv$%

vw$%&%N,1D-D,(.%N.1*.N,D.%j2)%Of%0)/()1N)/%,.%j2,D/.%D)%J)/*-D./)J
D.%mUsV%)+%g2134.X,(-*-D,D)%D-*)/J,%D,%)h0W-N-(,D,%1)J()%<D-(,WM
0,/,%J)/%,D+-(-D.%D)*)/fM% M%/.+0)/%.%*p1N2W.
j2)%+,1(k+%N.+%)J()%m.J0-(,WM%g./+2W,1D.%0)D-D.%D)%D)+-JJ4.$

e$%&J%N,1D-D,(.J%N.1*.N,D.J%J)/4.%J2'+)(-D.J%,%)h,+)%D)%J,iD)
,D+-JJ-.1,WM%,%J)/%/),W-],D.%0./%@)/*-3.%<J0)N-,W-],D.%)+
r)D-N-1,%D.%=/,',WC.M%-1D-N,D.%0./%)J()%m.J0-(,W$
v$%&J% N,1D-D,(.J% D)*)/4.% J2'+)()/XJ)% ,.J% J)S2-1()J
0/.N)D-+)1(.J%+kD-N.Jx%5*,W-,34.%UWp1-N,M%5N2-D,D)%6-J2,WM
bW-N.J)M%m)+.S/,+,M%m)0,(-()%�M%s.(-1,%D)%?/-1,M%s�%D)%=P/,hM%s�
D)%U.W21,%7.+'.X@,N/,%)%s�%;./J,W%)%.2(/.J%)h,+)JM%J)
1)N)JJf/-.J$
w$%@.+)1()%J)/4.%,D+-(-D.J%.J%N,1D-D,(.J%N.1J-D)/,D.J%,0(.J%1,
5*,W-,34.%rkD-N,%5D+-JJ-.1,W$

e$%&%,(.%D)%-1JN/-34.%D.%N,1D-D,(.%0/)J2+)%.%-1()-/.%N.1C)N-+)1(.
D,J%/)S/,J%N.1(-D,J%1)J()%)D-(,WM%1,J%-1J(/23~)J%)J0)N-,-J%)%1.J
D)+,-J%,(.J%)%1./+,J%/)S2W,+)1(,/)JM%-+0./(,1D.%1,%)h0/)JJ,
,N)-(,34.%D,J%1./+,J%)%N.1D-3~)J%D.%N.1N2/J.%0i'W-N.$
v$%&%N,1D-D,(.%()+%0./%/)J0.1J,'-W-D,D)%,N.+0,1C,/M%0./%+)-.%D.
V./(,W%D.%;-f/-.%&qN-,W%D.%<J(,D.%Ennn$D.)$J0$S.*$'/K%)%1.J%J-()J
D.%m.J0-(,W%D,J%UWp1-N,J%D)%s-')-/4.%V/)(.%Ennn$CN/0$2J0$'/K%)%D.
V./(,W%D)%U.1N2/J.J%Vi'W-N.J%Ennn$N.1N2/J.0i'W-N.$J0$S.*$'/KM%,J
02'W-N,3~)J%D.J%)D-(,-J%/)g)/)1()J%,.%N.1N2/J.%0i'W-N.M%14.
J)1D.%,N)-(,%,%,W)S,34.%D)%D)JN.1C)N-+)1(.%D,J%1./+,J%D.
N)/(,+)$
w$%5%N.+21-N,34.%0./%.2(/,J%g./+,J%E)X+,-WM%()W)S/,+,M%W-S,34.
()W)g{1-N,KM%j2,1D.%.N.//)/M%J)/f%+)/,%N./()J-,%D,%U.+-JJ4.
<J0)N-,W%D)%U.1N2/J.%Vi'W-N.%D.%mUsV$
#$%&%m.J0-(,W%D,J%UWp1-N,J%D,%̂rsV%z%?@V%14.%J)%/)J0.1J,'-W-],%0./
)*)1(2,-J%0/)O2p].J%,.%N,1D-D,(.%D)N.//)1()J%D)x
%<1D)/)3.%)W)(/{1-N.%E)X+,-WK%14.%-1g./+,D.%1,%qNC,%D)%-1JN/-34.A
%<1D)/)3.%)W)(/{1-N.%-1g./+,D.%j2)%)J()O,%-1N.+0W)(.M%-1N.//)(.

.2%14.%,(2,W-],D.%0)W.%N,1D-D,(.A
%V/.'W)+,J%1.%0/.*)D./%D)%,N)JJ.%D.%N,1D-D,(.M%N.+.%N,-h,%D)

N.//)-.%)W)(/{1-N.%NC)-,M%qW(/.J%,1(-XJ0,+M%)*)1(2,-J%(/21N,+)1(.J%.2
j2,Wj2)/%.2(/.%0/.'W)+,%D)%./D)+%(kN1-N,A

%<1D)/)3.%/)J-D)1N-,W%-1g./+,D.%j2)%)J()O,%-1N.+0W)(.M%-1N.//)(.
.2%14.%,(2,W-],D.%0)W.%N,1D-D,(.$

%<1D)/)3.%D)%D-gpN-W%,N)JJ.A
%U.//)J0.1Dy1N-,%/)N)'-D,%0./%()/N)-/.JA
%;)*.W234.%.2%0.JJp*)-J%g,WC,J%D)%)1(/)S,J%D)%N.//)J0.1Dy1N-,JM

0./%0,/()%D,%<+0/)J,%�/,J-W)-/,%D)%U.//)-.J%)%=)WkS/,g.J$
e$%l4.%J)/f%g./1)N-D,%-1g./+,34.%*-,%()W)g.1)%1.%j2)%(,1S)%,
/)J2W(,D.J%D)%1.(,J%D)%0/.*,J%)%(p(2W.J%)%NW,JJ-qN,34.%q1,W$
v$%5%-1)h,(-D4.%D,J%D)NW,/,3~)J%.2%-//)S2W,/-D,D)J%D)
D.N2+)1(,3~)JM% ,-1D,% j2)% *)/-qN,D,J% 0.J()/-./+)1()M
)W-+-1,/4.%.%N,1D-D,(.%D.%N.1N2/J.%0i'W-N.M%,12W,1D.XJ)%(.D.J
.J%,(.J%D)N.//)1()J%D,%-1JN/-34.$
w$%=.D,J%,J%N.1*.N,3~)JM%,*-J.J%)%/)J2W(,D.J%J)/4.%02'W-N,D.J%1.
;-f/-.%&qN-,W%D.%<J(,D.M%(,+'k+%1.%V./(,W%D)%U.1N2/J.J%Vi'W-N.J
D.%<J(,D.%)%1.%J-()%D.%mUsV$
#$%&%mUsV%14.%J)%/)J0.1J,'-W-],%0./%,0.J(-W,JM%N2/J.J%.2%j2,-Jj2)/
.2(/,J%02'W-N,3~)J%.2%D-*2WS,3~)J%/)g)/)1()J%,%)J()%N)/(,+)$
B$%&J%-()1J%D)J()%)D-(,W%0.D)/4.%J.g/)/%,W()/,3~)JM%,(2,W-],3~)J%.2
,N/kJN-+.JM%)1j2,1(.%14.%N.1J2+,D,J%,J%0/.*-Dy1N-,J%.2
)*)1(.J%/)g)/)1()J%,%)W)JM%N-/N21J(�1N-,J%j2)%J)/4.%+)1N-.1,D,J
)+%)D-(,-J%.2%,*-J.J%,%J)/)+%02'W-N,D.J%1.%V./(,W%D.%;-f/-.
&qN-,W%D.%<J(,D.%Ennn$D.)$J0$S.*$'/KM%1.%V./(,W%D)%U.1N2/J.J
Vi'W-N.J%D.%<J(,D.%Ennn$N.1N2/J.02'W-N.$J0$S.*$'/K%)%1.%J-()%D.
m.J0-(,W%Ennn$CN/0$2J0$'/K$
L$%5J%,W()/,3~)JM%,(2,W-],3~)J%.2%N.//)3~)J%D.J%D,D.J%N,D,J(/,-J
,0.1(,D.J%1,%qNC,%D)%-1JN/-34.M%,0PJ%,%C.+.W.S,34.%D.
N.1N2/J.M%D)*)/4.%J)/%)g)(2,D,J%0)W.%0/P0/-.%N,1D-D,(.%1.%J-()
D.%mUsVM%1,%f/),%D.%N,1D-D,(.$
_$%l4.%N,')/f%,.%N,1D-D,(.%j2,Wj2)/%/)NW,+,34.%N,J.%14.%J)O,
0.JJp*)W%N.1*.NfXW.%0./%g,W(,%D)%,(2,W-],34.%N,D,J(/,W$
d$%&%S,',/-(.%.qN-,W%J)/f%D-*2WS,D.%O21(,+)1()%N.+%.%/)J2W(,D.%D,
0/.*,M%)+%,()1D-+)1(.%t%7)-%1Y%FR$GuRM%D)%FR\RI\QRRF$
�$%5J%02'W-N,3~)J%D,J%)(,0,J%D.%N)/(,+)%1.%;-f/-.%&qN-,W%D.%<J(,D.
()/4.%N,/f()/%.qN-,W%0,/,%q+%D)%N.+0/.*,34.%D)%C,'-W-(,34.%)+
N.1N2/J.%0i'W-N.$

e�$%&%0)/p.D.%D)%*,W-D,D)%D.%N.1N2/J.%14.%S)/,%0,/,%.%m.J0-(,W%D,J
UWp1-N,J%D,%̂,N2WD,D)%D)%r)D-N-1,%D)%s-')-/4.%V/)(.%,
.'/-S,(./-)D,D)%D)%,0/.*)-(,/%.J%N,1D-D,(.J%C,'-W-(,D.JM%,Wk+
D,J%*,S,J%.g)/)N-D,J%1.%0/)J)1()%)D-(,W$

ee$%5%,0/.*,34.%)+%NW,JJ-qN,34.%J20)/-./%,.%1i+)/.%D)%*,S,J%S)/,M
0,/,%.%N,1D-D,(.M%,0)1,J%,%)h0)N(,(-*,%D)%D-/)-(.%t%,D+-JJ4.M
D2/,1()%,%*-Sy1N-,%D.%0/)J)1()%N.1N2/J.%0i'W-N.M%D)0)1D)1D.
D.J%-1()/)JJ)J%D,%5D+-1-J(/,34.%Vi'W-N,$

%&%m.J0-(,W%D,J%UWp1-N,J%14.%)+-(-/f%D)NW,/,34.%D)%,0/.*,34.%1.
N)/(,+)$

%&%m.J0-(,W%J)%/)J)/*,%.%D-/)-(.%D)%14.%,D+-(-/%.%N,1D-D,(.%j2)%Of
()1C,%J-D.%J)2%J)/*-D./%j2)%()1C,%J-D.%D)+-(-D.%0./%O2J(,%N,2J,$

e$%5J%.N.//y1N-,J%14.%0/)*-J(,J%1)J()%)D-(,WM%.J%N,J.J%.+-JJ.J%)%.J
N,J.J%D2*-D.J.J%J)/4.%/)J.W*-D.J%0)W,%U.+-JJ4.%<J0)N-,W%D)
U.1N2/J.%Vi'W-N.%D.%mUsVX?@V$

5%N,//)-/,%D)
rkD-N.%g.-%-1J(-(2pD,%0)W,%7)-%U.+0W)+)1(,/%1Y%F$FIZM%D)%Q%D)%O,1)-/.%D)
QRFZM%,W()/,D,%0)W,%7)-%U.+0W)+)1(,/%1|%F$QZIM%D)%u%D)%,'/-W%D)%QRFT$

QR%E*-1()K%C./,J%J)+,1,-J$
%F%E2+,KM%J)1D.%F%E2+,K%0,/,%,+0W,%N.1N.//y1N-,%)%R

E])/.K%0,/,%N,1D-D,(.J%N.+%D)qN-y1N-,$
%&%6,W./%D,%=,h,%D)%81JN/-34.%k%D)%

0.D)1D.%J.g/)/
,W()/,34.%)+%*-/(2D)%D,%*,/-,34.%D.%*,W./%D,%?1-D,D)%̂-JN,W%D.%<J(,D.%D)
@4.%V,2W.%X%?̂<@V$

U.+0.J-34. 6,W./)J%s�

@,Wf/-.%',J)x Q$[Q[MT[

b/,(-qN,34.%<h)N2(-*, FRZuMuG

V/y+-.%V/.D2(-*-D,D)%rkD-N,xQ$ZFHM[I

=.(,W%6)1N-+)1(.Jx H$IuIMIZ

e$%50PJ%,%,D+-JJ4.%)M%+)D-,1()%7,2D.%=kN1-N.%)+-(-D.%0)W.%@)/*-3.
<J0)N-,W-],D.%D)%<1S)1C,/-,%)%r)D-N-1,%D.%=/,',WC.%E@<@r=KM%.J
N.1(/,(,D.J%0.D)/4.%0)/N)')/%5D-N-.1,W%D)%81J,W2'/-D,D)%j2)
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