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8^"%9$*9(M6$K&N*$Op$%"%$XT*+$19x%$4x$%9#$%"%$%N*+$G(:*-$
$
>"%$ 8^"%9$*9(M6$%AC$>x%$@au*+$GQ$4D$>x%$@au*+$XT*+$%`*+$@[ $@ak%$X�C$@<($
89T*+$K&C$%"%$|&B$@j *9$8d6$89u($%AC$!Q$E;F;$cYC$8^P*$S9&B3*$%"#$%AC$cY$"*$
8\*+$%au*+$89:$%93$%AC$!Q$E;F;$F(M8$hC6$c#$*+b*$9D*+$>9b&$!$@aC$^C-$h9y*+$
K&B$@j *9$*DB$8^C#$8^"%9$*9(M6$%9#$%"%$%]$K&C*$%9&BP*$*+D*9$Oq1$K&($9#d%9$4D$
2bB$cY*+$%9_ *9$X"%9$8^#*+$19d6$4($%9&BP*$6T*$%AC$6m*9$@:$@M$8^m*9$OP*$!Q$4D$
!Q$Xi$@M$8^m*9$OP*$>9_ *9$19A-$>x%$eau*+$GQ$F(M8$hC6$%9#$^�*+$Fx$�9"1$%93$Fq*$
8N($ %AC$ !Q$ E;F;$ @[ $ %C*$ 89(M1$ 4D#$ *9(M6$ 4x$ K&N*$ Op$ %9&BP*$ *+D*9$ %AC$ >x%$
eau*+$GQ$F(M8$hC6R$%Q($*+&H*$%AC$XY$%9H*+$%9s#$8^"%9$*9(M6$*DB$2�6$^C$%9_ *9$
OD$c#$@au*+$GQ$4D$4q*$8N($@au*+$GQ$8"%9$G(M8$*9C&$8^aZ%$@bB-$;&B$*9(P*$XY$8^C*9$
%9?1$*DB$cau*+$*9a$4�*$%J$89:$+(N($K&B38$89�#$%"%$@(5&$S9#N*$19"1$Op$9(M*$9D*9$
6(�*$XC#$*+au($8C$%9?1$*9q*$^�*+$lCn$4C($8^v$9#d%9$@j *9$%9_ *9$X"%9$8^#*+$Or*9$
4Y%$4q*$8N($%AC$>x%$@au*+$GQ$F(M8$hC6$%9W$+(Z($9d*$V$4(M%$@5$2&?8$%"%$G(M*$19"1$
%9_ *9$X"%9$%9#$Fx$�9"1$%93$Fq*$8N($4D$Fx$*DB$Xi$%9j &$8^"%9$*9(M6$%&'($%)*+$@'($
4Z($4(M%$9#d%9$@j *9$%9_ *9$X"%9R$lGn$4C($8^v$%AC$>x%$@au*+$GQ$F(M8$hC6$8^#*+$Or*9$
4Y%$19"1$%93$4q*$8N($OD$@5$2&?8$%"%$cY$89N#$19"1$Op$19)$9k1$4Z($9aZ*+$c�*$%9_ *9$
X"%9$c#$Fx$�9"1$%93$Fq*$8N($GC*$9D*9-$;&B$*9(P*$S9T*+$89:$8^"*9$S9~($XY$Ow*+$
8w*+$8^#*+$4(M%$19b*$%9(C$8^"%9$*9(M6$S9($6D$Fx$�9"1$%93$Fq*$8N($4�*$8(31$8x%$
@N6$*9(M6$%N$9C($%9=%$*\*+$9#d%9$@j *9$%9_ *9$X"%9$4D$8a$4?*$19"1$Op-$
$

5) ;9(3&$%"%$9M$89'*+$K&N*$Op$9(M*$@d($
$

F?*$@5$%9A$B3&$%AC$*+D*9$E;F;$OD$%"%$9M$89'*+$GN#$8^m$>/o;$%9aC$@LB$@A$c#$
89(3&$%"%$9M$ 89'*+$K&N*$ Op$GN#$ 8^m$9(M*$@d(-$F?*$@5$*DB$@[ $@ak%$*9q*$ 89=%$ 8�$
*9(5&$*\6$*CB$4D$*+au($8C$%`*+$%'$+0*+$938$X=%$@:$+(N($K&B38$4?*$@5$*DB$X#*+$
*J$4�*$OD$6Q8$4?*$@5$%L*$a&$8(P*$8^#*+$4(M%$8\*+$%au*+$89:$%93$@'($4Z($8?8$%N$%"%$
Or*9$4Y%�%"%$9M$89'*+$K&N*$Op$6Z(R$9M$89'*+$89T*+$8(*$lGC#$+H6$%"%$X'$O(M&$89'*+$
SP$8<*+$9k1$9(M*$8^d*+$%]$XV$9d$8L*+$%`*+$*9a$%T*+$8"%$K&B$9#d%9�%"%$%T*+$%x$
K&N*$OpnR$%"%$8D($O(M&$9aZ*+$c�*$6Z($@:$2"%$@j *9$%"%$89A$8x%$l%9#$19s1$19b*$%?1$
4D$%9&B:*$+(C#$8^"%9$*9(M6$8^#*+$*+D*9$4D$@:$19'($9k1$9#d8$@Q*+$+(yC$%"%$%]$
K&C*$8^#*+$4D$*+#D($*+D*9$E;F;R$@7%$G(M8$19'($9k1$4Z($%T*+$C*n-$

�Q8$%N*$8^V$19"8$X(*9$*yC$OD$89(3&$XY$@"*9$+("$GN*$%9?8$%AC$%]$XV$cy$O(M&$*9a$
6Q8$%T*+$%x$@:$89&$89q1$4D$19b*$8_ %9$89T*+$8(*-$;?8$%N$%"%$X'$O(M&$*DB$89au*+$
2&BP*$@ak%$89&$89q1$4D$19b*$8_ %9$6Q8$%"%9$89A$%T*+$V$%"%$8<$%9=%$S9"%$*9C&$
4D$@ak%$X�$cx*+$%9#$%"%$6x%$@_ %9$%x$89:$%AC$^(P*+$%"%$*9D$K&N*$Op$9]*$OD$
@ak%$19<$G(3*$6Q8$%"%9$^Q*+$^[ (-$�"B$8_ *9$@T($S9($%9W$@ak%$X�$cx*+$8^#*+$+(C($
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@#d*$%&'($%AC$K&"$8^m*9$@:$8d#$^C$%"%$GN*+$4D$G(:&$@H$^�$^D*+-$F(M%$89(3&$%"%$
89T*+$8(*$@ak%$8<$%9=%$8q1$8^&*+$@[ $c�*$@3*$4(M%$6Q8$X'$*9D$K&N*$Op$%J$6Q8$
4D($*+&H*$X'$O(M&$OYC$%9t*$89au*+$6b&$89&�*$4Z($*9C&-$e(5&$@J$OD6$%9#$4(M%$
@aC$^C$K&B38$@j *9$+71$S9J$S9\*$4D$6?8$*9(5&$89u($+(C*-$

!Q$E;F;$aZ%$ 8_ *9$ ^�*+$!Q$%9W$@ak%$%&*+$%?1$S9#N*+$���$ Oak*+$ 89T*+$ 8(*$
+("6$X"8$6D$!Q$BP&$%L&-$>L*$19N($%J$*+CB$6Q8$S3$9#d%9$^�$^D*+$@:$2"%$@j *9$
XY$%L*$89(38$%AC$Oak*+$89T*+$8(*$%v*$Od($%AC$!Q$E;F;-$F(M%$89(3&$%"%$89T*+$8(*$
89�#$c�($@"*+$ 8(*$%qB$ 8^#*+$ 8?8$%N$%"%$ Or*9$4Y%$%`*+$c�*$@3*$4(M%$ 8^(:*$S9C($
89Y%$9(M*$%"%$%9_ *9$X"%9$Ss6$9(M&$K&N-$;^#*+$*9(5&$8^au*+$9k1$4(M%$8^(:*$S9C($
89Y%$9(M*$%9W$+(Z($9d*$V$%"%$4?*$@5$45$8D($%9_ *9$6D$_ 8$K&C*$8b6$@3*$S38$K&N$4D$
6=%$@Q$%AC$cj %9$4x-$
$
oM$89'*+$89T*+$8(*$B3&$Ss6$%`*+$8d#$^C$%"%$X'$O(M&$89'*+$SP$%9#$6x%$@_ %9$Oq1$
K&($9#d%9$*+9�#$*D*-$oM$89'*+$9(M*$8d($4�*$cYC$8^P*$9M$89'*+$S3$9#d%9$8q1$8^&*+$
8^aZ%$@bB$6D$*9u$@J$>9_ *9$19A$%J$ 89:$ 89&$ 89q1$%"%$ 89T*+$8(*$%9($ 8(38$45$9#d8$
@Q*+$V$%?1$@j C$19a]*+-$�9T*+$89:$X�$cx*+$9aZ*+$8(31$%q*$*DB$8^#*+$*5*$S(*9$83$
89j $ 8^au*+$%9#$*P*$19N($2bB$cY*+$6Q8$9aZ*+$8(31$%q*$6Z($cYC$8^P*$%"%$9aZ*+$
8(31$%q*$@[ $@ak%$"1$cx*+$V$%"%$*aZ%$S9"%-$ebB$%`*+$OD$6Q8$G(M*$19"1$a&$8(P*$@'($
4Z($4(M%$%N($8(3*-$

$
6) >]$%93$%?1$4'*$S9T*+$@LB$@A$%9#$4(M%$GN#$8^m$%]$XV$9d$8L*+$4D$%"%$*9(M6$4x$

K&N*$Op$*9D$*aZ%$S9"%$

ebB$%`*+$OD$6Q8$4?*$@5$@ak%$*9q*$G(38$V$8?8$%N$%"%$%?1-$F?*$@5$%L*$a&$8(P*$V$@bB$
OD$%&*+$%?1$6Q8$%]$%93$G5*$4y*+$@'($4Z($4?*$@5$%?1$4'*$%9#$GN#$8^m$%]$XV$9d$8L*+$
@:$GN#$4M$8D($XN*$*9D$*aZ%$4D$GN#$@N6$9#D*$4'*$8�$*9y*+$@L&$8a$@C*+$@ak%$8(3*$
9D*9-$;&B$*9(P*$%`*+$%L*$19N($%J$%"%$%]$%93$8D($%9_ *9$8'8$9]*$%9#$%"%$%9=%$*\*+$
K&N*$Op$*9D$*aZ%$S9"%$GC#$+H6$%N$4(M%$S(:6$X#"8$4D$%a�*+$%93$%`*+$*9a$19"8$
8^(:*$*+&H*$*9b*$OY%$*J($%9&*+-$F(M%$89(3&$S(*9$19_ $@L&$8a$%9#$6Q8$X'$%"%$9#d8$
@Q*+$%a�*+$%93$@[ $c�*$@3*$@T($Ow%$@Q($*+`$89C*9$8^C$+(C#$89T*+$19N($8Y$8^C*+$8^N($
%"%$%9($19_ $%L*$89(38$G�*+$%"%9$89&$8(5*$19d8$@"*9$4D#$*9y*+$4($19d6$%AC$*+au($
X�$cx*+$E;F;$6D$%90%$%90*$S9T*+$S9&B3*$S9_ %9$@ak%$%"%$@#D*$89C*9$8^C$@5$^C$
%"%$G(M*$19"1$@:$+(N6$*9y*+$4($19d6$%AC$*+au($X�$cx*+-$

,-�$ �9&*+$@(5&$8(38$
$

1) ;9(3&$S9&*+$19"1$Op$
$
!Q$E;F;$@[ $a&$8(P*$^?8$OZ*$%9#$4(M%$19"8$8^(:*$S9&*+$@(5&$8(38$4D$>9_ *9$19A$@[ $
89T*+$K&C$!Q$O&q8$oD*+$9N($4D#$*+DB$��$89"*+$�$*\6$.���$4D$�&q8$9D*+$S9T*+$
cb*$cx*+$lcYC$8^P*$�&q8$X�C$@<($4D$G<$X&*+$%AC$�&q8$9D*+$S9T*+$cb*$cx*+$*+DB$
��$89"*+$�$*\6$.��,n-$F�*$%9aC$%J$%"%$@(5&$S9#N*$8a]*+$8Y$%9#$%"%$19a]*+$89=%$
4q*$8N($S9"%$67%$c)$cY$89N#$O&q8$%AC$@au*+$GQ$@[ $@ak%$%9&U*$Gj $4D$%`*+$@[ $%J$
%"%$@d#$O&q8$cY$89N#$%9#$@au*+$89&g$*Q($@j C$4D$4q*$8N($@au*+$X08-$h9y*+$X�C$@<($
@'($4Z($O&q8$9D*+$S9T*+$4D$9D*+$9N($%`*+$@C*+$@ak%$%9&U*$Gj -$



Nghiª n cøu ChiÕ n lîc Ph¸ t triÓ n GTVT Quèc gia (VITRANSS) 
!"#$%"#$%&'($%)*+$

B¸ o c¸ o chÝ nh, TË p 1 
 

 5-6 

�&q8$OM$%AC$8�*+$19a]*+$89=%$4q*$8N($@[ R$@C*+$4D$Xi$@ak%$2bB$cY*+$6D$S9T*+$
%J$6Q8$@d#$O&q8$%9&*+$%9#$8#D*$*+D*9$E;F;$@:$%J$89:$89'*+$*9?8$%"%$O&q8$OM$
%AC$%"%$19a]*+$89=%$4q*$8N($S9"%$*9C&$45I$

(1) 2"%$@j *9$ %]$ XV$ %9&*+$%9#$K&N*$ Op$*9D$*aZ%$%AC$ 8#D*$*+D*9$E;F;$GC#$
+H6$%"%$8^"%9$*9(M6$%9&*+$8^#*+$4(M%$Oq1$K&B$9#d%9R$9#d%9$@j *9$%9_ *9$
X"%9R$@(5&$8(38R$%&*+$%?1$%]$XV$9d$8L*+$%`*+$*9a$4C($8^v$%AC$!Q$E;F;R$%"%$
%]$K&C*$%9&BP*$*+D*9$4D$%"%$@j C$19a]*+R$$

(2) 2"%$@j *9$%]$XV$%AC$4(M%$19b*$%9(C$+(yC$%"%$19a]*+$89=%$4q*$8N(R$4_ $cx$+(yC$
F;$89&g$*Q($@j C$4D$F;$G(:*$%`*+$*9a$8^"%9$*9(M6$%AC$*+D*9$9D*+$S9T*+R$

(3) 2"%$@j *9$%"%$*+&BP*$80%$%9#$4(M%$@(5&$8(38$4q*$8N(R$@7%$G(M8$XY$19'($9k1$4D$
%d*9$8^C*9$+(yC$%"%$19a]*+$89=%$4q*$8N(R$

(4) 2"%$@j *9$%"%$89&q8$*+y$@ak%$X�$cx*+$8^#*+$%"%$4\*$GN*$caZ($O&q8$S9"%$45$
E;F;$*9a$4q*$8N($“%T*+$%Q*+”$4D$4q*$8N($“@C$19a]*+$89=%”R$

(5) 2"%$@j *9$%"%$*+&BP*$80%$@(5&$8(38$O(P*$K&C*$@3*$%"%$9#d8$@Q*+$2&BP*$X&'8$%"%$
19a]*+$89=%$4q*$8N($@7%$G(M8$8^#*+$Or*9$4Y%$+(C#$*9q*$9D*+$9#"R$

(6) %J$ 89:$ 2"%$ @j *9$ %]$ XV$ %9#$ %"%$ 9k1$ @H*+$ 4q*$ 8N($ 4D$ GN#$ 9(:6$ *3&$ *9a$
%9w*+$S9T*+$@ak%$@5$%q1$@3*$8^#*+$@d#$O&q8$S9"%-$

�Q8$X'$*9y*+$89&q*$Ok($%x$89:$%AC$@d#$O&q8$*DB$OD$l.n$4C($8^v$%AC$!Q$E;F;$8^#*+$
4(M%$2"%$@j *9$XY$a&$8(P*$%9#$E;F;$%J$89:$@ak%$@78$8^P*$6Q8$*5*$8N*+$%90%$%90*$
9]*$ l4_ $ cx$@:$ 8^"*9$4(M%$;9A$ 8aZ*+$19N($GC*$9D*9$*9y*+$4\*$GN*$9aZ*+$c�*$
S9�*+$@j *9$4C($8^v$%AC$!Q$8^#*+$4(M%$K&B$9#d%9$%N*+$G(:*$*9a$@[ $2NB$^C$4D#$*\6$
.���n$ l�n$%J$ 89:$2bB$cY*+$%]$XV$ ^�$ ^D*+$9]*$%9#$4(M%$@aC$4D#$%"%$4?*$@5$ O(P*$
K&C*$@3*$4q*$8N($9D*+$S9T*+$S9($9#d%9$@j *9$%9_ *9$X"%9$4D$Oq1$K&B$9#d%9$+(C#$
89T*+$4D$l�n$%J$89:$89(38$Oq1$%]$XV$%9#$4(M%$@(5&$8(38$4q*$8N($@C$19a]*+$89=%-$

;&B$*9(P*$ 8�$+J%$@Q$19"1$ OpR$*9y*+$89&q*$ Ok($ 89&$@ak%$*9u$%J$6Q8$@d#$O&q8$
*9a$893$%J$89:$c�$cD*+$@d8$@ak%$9]*$89T*+$K&C$4(M%$Oq1$cY$89N#$%AC$@d#$O&q8$
9(M*$9D*9$4D$8^#*+$8a]*+$OC($S�$%D*+$9]*-$F(M%$cY$89N#$@d#$O&q8$V$%?1$%C#$*9a$
4qB$19N($@ak%$89Y%$9(M*$6Q8$%"%9$%U*$89q*$@:$8^"*9$%"%$8^V$*+d($8(31$89�#$S9($
Oq1$%"%$4\*$GN*$caZ($O&q8-$>J$*+&B$%]$OD$%"%$4\*$GN*$O&q8$K&C*$8^t*+$S9"%$*9a$
@d#$O&q8$@au*+$GQ$Xi$8(31$8x%$Gj $8^m$9#[*$GV($%L*$19N($"1$cx*+$O&q8$4q*$8N(-$

F\*$GN*$19"1$O&q8$K&C*$8^t*+$S9"%$@[ $2"%$@j *9$8^"%9$*9(M6$4D$K&B5*$9d*$%AC$
!Q$E;F;$ 4D$ %"%$ %]$ K&C*$ %9A$ B3&$ S9"%$ 8^#*+$ *+D*9$E;F;-$"$ @bB$ %J$ 9C($ O�$
9<*+$ OZ*$ 8^#*+$4\*$GN*$ O&q8�$ 4_ $cx$�(P*$9(M1$eau*+$X08$F(M8$hC6$4�*$%9aC$
@ak%$@78$8^P*$%]$XV$19"1$Op$89_ %9$9k1$@�6$Od($K&B5*$8Y$%9A$@LB$@A$@:$89Y%$
9(M*$%"%$9#d8$@Q*+$89a]*+$6d($%AC$6m*9-$

2) >"%$8(P&$%9&U*$S�$89&q8$S9T*+$cYC$8^P*$*9y*+$a&$8(P*$45$S(*9$83$4D$4(M%$%a�*+$
%93$%v*$B3&$Ss6$

}#$S9T*+$%J$4\*$GN*$ O&q8$%]$GN*$%9#$@au*+$GQ$4D$%"%$19a]*+$89=%$4q*$8N($
S9"%$*P*$9L&$938$*+D*9$E;F;$@ak%$@(5&$8(38$GV($9D*+$O#d8$%"%$K&B38$@j *9$4D$
@(5&$OM$6D$6Q8$X'$%"%$K&B$@j *9$4D$@(5&$OM$@J$S9T*+$89#N$@"*+$4D$89q6$%9_ $%v*$
6b&$89&�*$4Z($*9C&-$h9y*+$89(3&$XJ8$%x$89:$Xi$@ak%$6(P&$8N$89�#$8�*+$%9&BP*$
*+D*9$8^#*+$%"%$19L*$XC&$%AC$G"#$%"#-$
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�Q8$@7%$@(:6$%9&*+$%AC$*9y*+$K&B$@j *9$9(M*$9D*9$@J$OD$%"%$8(P&$%9&U*$S�$89&q8$
@ak%$89(38$Oq1$%C#$X#$4Z($89Y%$83R$%9w*+$@[ $G~$K&C$S9_ C$%d*9$C*$8#D*$4D$S9T*+$2s8$
@3*$8"%$@Q*+$S(*9$83$%AC$%"%$8(P&$%9&U*$@J-$F(M%$%a�*+$%93$89($9D*9$8^#*+$*aZ%$
%`*+$^?8$B3&$4D$%"%$8(P&$%9&U*$9L&$938$@5&$Gj $Ou$@(-$;m*9$8^d*+$*DB$8?8$*9(P*$OD$c#$
S9T*+$@ak%$XY$8^k$+(w1$%AC$%"%$@d#$O&q8$%J$9(M&$K&N$9]*-$}#$@J$89q6$%9_ $S9($%J$
G(M*$19"1$%a�*+$%93$8'8$9]*$89m$8^P*$89Y%$83$%"%$@d#$O&q8$*DB$%`*+$S9T*+$89:$%J$
9(M&$K&N$8^#*+$4(M%$2bB$cY*+$%"%$8(P&$%9&U*$8'($89(:&$4D$*+&B$%]$%J$89:$2NB$^C$OD$
*3&$89Y%$9(M*$*+9(P6$8w%$%"%$@d#$O&q8$*DB$89m$Xi$+bB$^C$%"%$%9($19_ $8'*$Ss6$9]*$
^?8$*9(5&$%9#$*+au($X�$cx*+$E;F;$X#$4Z($Ok($_ %9$6D$9t$@ak%$9aV*+$S9($4?*$@5$C*$
8#D*$4D$%"%$6x%$8(P&$%AC$*9D$*aZ%$@ak%$%N($89(M*-$$
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cx*+$%9#$F;$*aZ%$*+#D($@ak%$X�$cx*+$@:$%?1$4'*$%9#$GN#$8^m$>/o;$89m$%C#$9]*$
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%"%$}hhh$45$cj %9$4x$%T*+$_ %9$l@J$OD$%"%$}hhh$89Y%$9(M*$GN#$8^m$>/o;$4D$%"%$
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.3($K3J $/Q*$ AG($eZ$:&uA$%35*3$ BR%3$1"*+$DU$>#$F^%$1;$%v*3$API*3V$%30A$ B8C*+$
>? %3$/@$/6$1(2&$D(R*$%"%$1? I$K38T*+$D3"%$*3I&$W+("$/E$%3J *3$A3^%$K35$%3&~*$%3#$
%"%$1(v$K38T*+$A3t*+$A389*+$A�$hV�$.Z*A[$`�$1_*$<V�$%Z*A$`�$]36*3$D3"%3�DF-$
`^%$*64$A8T*+$1'($%I#$[#$/O($%"%$>? %3$/@$%r$%)*+$%30A$B8C*+$%HI$%"%$*8O%$D3"%-$
s&4$*3(5*V$AP5*$A3N%$A_V$AP#*+$1(2&$D(R*$K3G($%v*3$API*3V$F^%$%8O%$*64$%r$A3U$d$
F^%$hV,$.Z*A[$`�]36*3$D3"%3�DF$D3"$A30K$[#$/O($A(5&$%3&~*$S&'%$A_-$�I($APc$%HI$
A36*3$K3o*$A8$*3i*$AP#*+$/Q*$AG($eZ$:&uA$*+64$F;A$Am*+$Fn%$>)$1'($/O($%"%$A&4_*$
%r$B? %3$APf*3$A3f$A36*3$K3o*$S&'%$>#I*3$>89*+$*38$/p*$A(_K$A@%$%3(_F$8&$A3_$d$
*3(2&$/)*+V$1n%$:(RA$d$`(2*$!}%V$>#$3v*$%3_$/2$['$B8C*+$eZ$%r$A3U$D3I($A3"%$AP5*$
%"%$A&4_*$/6$Aa$BR$%l$K3o*$3#"$%c*$A30K-$

`n%$>)$%3($K3J $A30K$*38*+$%30A$B8C*+$%HI$%"%$>? %3$/@$Bv($DEF-$�6$A&4$%r$*3M*+$
F(�*$AP�$1"*+$DU$W/J $>@$[N$+(I$Am*+$['$B8C*+$%"%$%3H$D3I($A3"%$A8$*3i*$/O($1#6*$
eZ$+�F$D3#G*+$�h$%3(_%$%r$A3U$%&*+$%0K$>? %3$/@$/Q*$AG($K3@%$/@$D3"%3$36*+V$DU$
%G$%"%$45&$%o&$1n%$:(RA$*38$:'%$e_K$%t*+$AZ*$*T=$*38*+$%3q$%r$J A$*36$D3I($A3"%$
eZ$AG($%r$1H$D3G$*m*+$%&*+$%0K$%"%$>? %3$/@$1"*+$A(*$%Q4-$`^%$%&*+$^*+$>? %3$/@$
1o4$1H$/O($1;($eZ$AG($W+�F$%G$eZ$AG($*n*+$>)*+$%3#$189*+$>6($/6$%"%$eZ$%3&45*$
>@*+$*38$%3&45*$%3d$36*+$3#"$:|*+$%t*+$AZ*$*T=-$s&4$*3(5*V$*3f*$%3&*+$S&G*$BJ $
%c*$4_&$DEF$>#$*3(2&$%3H$eZ$AG($A3&;%$%"%$%t*+$A4$*36$*8O%V$AP#*+$A36*3$K3o*$
3CK$A"%$eL $/6$AP#*+$3o&$3_A$D3&$/N%$A8$*3i*$S&($Ft$*3�$A3N%$3(R*$D3#"*$%3#$B"($
eZ$/6$B"($eZ$[�$A3&$%"%$D3#G*V$APG$%3#$%3H$eZ$%3#$/(R%$[b$>@*+$eZ$A3Z#$A3"*+V$APG$
%"%$D3#G*$%3($K3J $/Q*$36*3$eZ$/6$%i*$1'($A3&$%3(-$
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7I$['$%"%$B"($eZ$AG($18C%$K3�*+$/0*$AP#*+$%"%$%&;%$D3G#$["A$1(2&$API$Av($:_*$eZ$12&$
K36*$*6*$/2$189*+$:;$W%3(2&$P;*+$/6$FnA$:|*+$:'$APJ $189*+$:;$AP#*+$%G*+$%c*$3v*$
%3_=-$`;A$['$D3"%$A3f$K36*$*6*$/2$BR$K3J $189*+V$[N$%v*3$API*3$/O($%"%$%t*+$A4$/Q*$AG($
D3"%V$/2$1(2&$D(R*$+(I#$A3t*+$/6$%"%$A3(_A$:? $e_K$>�$W1n%$:(RA$d$%"%$%G*+=-$
$
."%$>? %3$/@$eZ$:&uA$A389*+$3I4$A3I4$1l(-$`;A$['$>? %3$/@$D3I($A3"%$Av($%"%$:_*$eZ$
%'$1? *3$A3Z#$A39($+(I*$18C%$A3t*+$:"#$3#n%$AP#*+$D3#G*+$A39($+(I*$S&($1? *3$>8O($
[N$D(UF$[#"A$%HI$%"%$3CK$A"%$eL $1? I$K38T*+-$s&4$*3(5*V$%r$D3($eZ$:&uA$1{$Bv($
*3(2&$Bo*$AP5*$189*+V$A389*+$AP#*+$%"%$A39($+(I*$>6(V$1($Bc*+$/c*+$1U$1r*$A35F$
D3"%3-$s3Z#$:"#$%"#V$AP5*$F;A$['$A&4_*$189*+$>6(V$36*3$D3"%3$%r$A3U$:? $:"*$%3#$
eZ$D3"%$W%3&4U*$A�$eZ$*64$eI*+$eZ$D(I=$*_&$AP5*$eZ$D3t*+$1H$36*3$D3"%3-$z38*+$
/(R%$:G#$/R$36*3$D3"%3$D3�($*3M*+$[N$1'($eb$*+8C%$1L ($*38$/Q4$/p*$%c*$P0A$J A$
%3�*+$3v*$*38$%o*$%r$%"%$S&4$1? *3$Py$P6*+$18C%$*(5F$4_A$AP#*+$eZ$/6$A5*]1? I$%3q$
%HI$%T$S&I*$%r$ A3~F$S&42*$1U$36*3$D3"%3$%r$ A3U$:"#$%"#$*3M*+$/($K3vF$1r-$
zr($%3&*+V$eZ$:&uA$18C%$%&*+$%0K$D3"$1o4$1H$A&4$3T($S&"$AG($F;A$%3�A$AP5*$%"%$
A&4_*$%3J *3$A3Z#$*38$1(2&$API$D3G#$["A$%HI$��sx�zYY$WFn%$>)$Af*3$APv*+$S&"$AG($
APd$A36*3$/0*$12$D3"$K3l$:(_*$AP5*$%"%$A&4_*$*3�=-$s&4$/Q4V$Ao*$[&0A$%c*$A8T*+$
1'($ A30K$:d($*3&$%o&$D3t*+$%I#$/6$%r$*3M*+$D3r$D3m*$%3#$36*3$D3"%3$1(]1_*$
*3M*+$/)*+$[i&$/)*+$eI-$Y'$%"%$eZ$:&uA$1I*+$18C%$BQK$A36*3$1;($eZ$1U$18I$/6#$
D3I($A3"%$+(MI$%"%$AP&*+$AiF$1t$A3? $%3J *3$/O($%30A$B8C*+$/6$+("$/E$%I#$3T*$*+64$
F;A$Am*+-$s&4$*3(5*V$*3f*$%3&*+$36*3$D3"%3$>89*+$*38$8I$%3&;*+$K38T*+$"*$
%3($K3J $A'($A3(U&$/6$%r$%T$3;($FI*+$A3Z#$36*3$BJ $W*3(2&$36*3$D3"%3$FI*+$*3M*+$
:I#$+v#$A#V$eZ$1vK$/6$A3QF$%3J $%G$eZ$F"4$AP5*$*r%$eZ$/6$1(2&$*64$K3G*$"*3$A3N%$
APv*+$B6$1I$['$36*3$D3"%3$1_*$:_*$:|*+$eZ$1vK$/6$eZ$F"4=-$

$
�_A$S&G$%HI$%"%$%&;%$K3�*+$/0*$36*3$D3"%3$d$:_*$eZ$:&uA$WAPf*3$:64$AP#*+$!"#$%"#$
D�$ A3&QA$/2$7(2&$ API$�3G#$["A$�s�s=$%3#$ A304$36*3$D3"%3$D3t*+$36($ Bc*+$/2$ Af*3$
APv*+$%"%$:_*$eZV$*3(2&$*+89($K36*$*6*$/2$Af*3$APv*+$S&"$1t*+$/6$/0*$12$F0A$/R$
[(*3$G*3$38d*+$1_*$/(R%$1($Bv($/6$1C($eZ-$s&4$*3(5*$1I$['$36*3$D3"%3$1"*3$+("$%I#$
%"%$B�*3$/N%$>? %3$/@$*38$AJ *3$[�*$%rV$Ao*$[&0A$K3@%$/@V$A(R*$*+3(V$I*$A#6*V$1�*+$+(9$
/6$A8T*+$1'($A3&Q*$A(R*V$/O($3T*$whk$Aa$BR$36*3$D3"%3$1"*3$+("$B6$18C%$3#n%$A'A-$

$
�=$s3(_&$*+&�*$D(*3$K3J $l*$1? *3$%3#$/(R%$ei4$>N*+$/6$:G#$APf$189*+$:;$
$

z+89($ AI$ 1l$ B{($ %3#$ Af*3$ APv*+$4_&$DEF$%HI$189*+$:;$%3H$4_&$ B6$>#$ D(*3$K3J $
D3t*+$1H-$s&4$*3(5*V$%"%$4_&$ A'$D3"%$S&I*$ AP�*+$D3t*+$DEF$*38$ A3(_&$*+6*3$
ei4$>N*+$189*+$:;$%r$D3G$*m*+$%v*3$API*3$/6$%"%$Al$%3^%$:G#$APf$[b$>@*+$3R$
A3'*+$:G#$APf$3(R*$1v($/O($%"%$%3(_*$B8C%$:G#$APf$/6$K38T*+$K3"K$B6F$/(R%$%r$3(R&$
S&G$%�*+$*38$A3(_&$%"%$A3t*+$A(*$S&G*$BJ $/6$%"%$3R$A3'*+$S&($3#v%3$AP5*$%T$[d$
%"%$ A3'*+$D5$189*+$:;$ Al*+$3CKV$ A3(_&$K38T*+$K3"K$3v%3$ A#"*$/6$S&G*$ BJ $ A6($
%3J *3$1U$D(UF$[#"A$%"%$%3($K3J $%�*+$*38$D_A$S&G$A3N%$3(R*-$

$
."%$%38T*+$APf*3$%G($Av#$189*+$:;$AP�*+$4_&$1L $18C%$A3N%$3(R*$/O($*3M*+$A36*3$
%t*+$1"*+$DU$AP#*+$*3M*+$*mF$+o*$1i4$1L $D3&4_*$D3J %3$%v*3$API*3$AP#*+$*+6*3$
ei4$>N*+$�(RA$zIFV$Fn%$>)$K3vF$/($%v*3$API*3$A3N%$[N$eZF$PI$/p*$%c*$3v*$%3_-$
YN$3{$APC$%HI$*8O%$*+#6($%�*+$1vA$18C%$*3M*+$D_A$S&G$1"*+$DU$AP#*+$/(R%$16#$
Av#$D�$[8$/6$%"%$*36$S&G*$BJ $%3#$%"%$%T$S&I*$A3N%$3(R*$[#*+$Fn%$>)$[N$3{$APC$1r$
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+(�K$%3#$1;($*+�$%"*$:;$1vA$18C%$%"%$D�$*m*+$%3&45*$Ft*V$*38*+$%"%$A3H$A@%$
P89F$P6$/p*$A(_K$A@%$B6F$+(GF$A(_*$1;$A3N%$3(R*$%"%$>N$"*-$�T*$A3_$*MI$%38I$%r$
F;A$%t*+$A4$ei4$>N*+$*6#$%HI$�(RA$zIF$18C%$%l$K3o*$3#"$>#$1r$D3r$%r$A3U$%H*+$
%'$1U$3#6*$ A3(R*$/(R%$ Av#$ BQK$F;A$*+6*3$ei4$>N*+$/M*+$%3}%$FI*+$AJ *3$%v*3$
API*3-$�3t*+$%r$D_$3#v%3$%l$K3o*$3#"$%"%$>#I*3$*+3(RK$:G#$APf$1L $18C%$K3i*$
B#v($B6$%"%$>#I*3$*+3(RK$z36$*8O%$3�IA$1;*+$%t*+$J %3-$

7L $%r$*3(2&$%'$+}*+$1U$%G($A(_*$3R$A3'*+$S&G*$BJ $/6$["%3$38O*+$>p*$:G#$APf$AP5*$
%T$ [d$K38T*+$K3"K$3(R*$1v($ 1U$ "K$>@*+$d$�(RA$zIF-$s&4$*3(5*V$ AP5*$ A3N%$ A(�*$
["%3$38O*+$>p*$*64$/p*$%38I$18C%$"K$>@*+V$F;A$K3o*$>#$*r$1c($3�($*3M*+$A3I4$
1l($%3H$4_&$AP#*+$S&"$APf*3$A3N%$3(R*$%t*+$/(R%V$*38*+$K3o*$BO*$B6$45&$%o&$1o&$
A8$$A35F$D(*3$K3J $/6$%"%$*{$BN%$1"*+$DU$AP#*+$/(R%$16#$Av#$d$A0A$%G$%"%$%0K$1U$
+(�K$%3#$*3i*$/(5*$%r$A3U$"K$>@*+$18C%$["%3$38O*+$>p*$1r-$

`n%$>)$.@%$789*+$:;$�(RA$zIF$%3? &$AP"%3$*3(RF$S&G*$BJ $Fv*+$B8O($189*+$:;$
S&'%$+(I$A3t*+$S&I$%"%$D3&$S&G*$BJ $189*+$:;V$*38*+$.@%$/p*$K3G($>NI$*3(2&$/6#$
%"%$1T*$/? $S&G*$BJ $189*+$:;$%HI$Aq*3$1U$S&G*$BJ $Fv*+$189*+$:;-$s&4$*3(5*V$[N$
D(UF$[#"A$%HI$.@%$789*+$:;$1'($/O($*3M*+$1T*$/? $*64$%c*$3v*$%3_$/6$D3r$%r$A3U$
1GF$:G#$P|*+$D3'($ B8C*+$D(*3$K3J $+(I#$%3#$:G#$APf$S&'%$B;$A3N%$A_$18C%$+(6*3$
%3#$/(R%$:G#$APf$189*+$A3Z#$D_$3#v%3$WFn%$>)$%"%$F@%$1J %3$%HI$D(*3$K3J $18C%$
e"%$1? *3$%3($A(_A$/6$K3i*$:(RA$Py$P6*+$%"%$3f*3$A3^%$:G#$APf$189*+$:;$D3"%$*3I&V$
/f$D(*3$K3J $18C%$%3&4U*$S&I$%"%$Yd$s6($%3J *3$%HI$%"%$Aq*3$F6$1(2&$*64$%r$A3U$
+i4$*5*$[N$%3QF$AP�$ AP#*+$S&"$ APf*3$+(G($*+i*$/6$.@%$789*+$:;$%38I$%r$%"%3$
B6F$3(R&$S&G$*6#$1U$+("F$["A$/(R%$A3N%$3(R*-$

sf*3$ APv*+$*64$ A3QF$%3J $%c*$*+3(5F$ AP�*+$3T*$1'($/O($ Aq*3$ B;$>#$%"%$Yd$+(I#$
A3t*+$/Q*$AG($%3? &$AP"%3$*3(RF$APN%$A(_K$S&G*$BJ $%3^$D3t*+$K3G($B6$.@%$789*+$:;-$
7'($/O($Aq*3$B;V$D(*3$K3J $18C%$K3i*$:l$APN%$A(_K$%3#$%"%$Aq*3$D3t*+$%r$[N$A3IF$+(I$
%HI$.@%$789*+$:;$W%3�*+$3v*$1U$eZF$eEA$/6$K35$%3&~*$D_$3#v%3=-$.r$:I#$*3(5&$
K3o*$ APmF$ D(*3$ K3J $ 18C%$ K3i*$ :l$ A3N%$ [N$ [b$ >@*+$ %3#$ ei4$ >N*+$3I4$ :G#$ APf$
189*+$:;$%�*+$D3t*+$Py$P6*+-$�3t*+$%r$ A3'*+$D5$189*+$:;$1o4$1H$/6$%"%$3R$
A3'*+$:G#$APf$Aq*3$B;$A3QF$%3J $%c*$d$AP#*+$Af*3$APv*+$:0K$:5*3$3T*$[#$/O($S&'%$B;-$
`n%$>)$%3? &$AP"%3$*3(RF$BQK$S&($3#v%3$/6$12$PI$*3M*+$A(5&$%3&~*$D�$A3&QA$%3#$
1&9*+$:;$*38*+$.@%$789*+$:;$%r$[N$+("F$["A$ P0A$3v*$%3_$1'($/O($%"%$ Aq*3$ B;$
%�*+$*38$%"%$189*+$:;$1? I$K38T*+$D3"%$*+#6($ /(R%$ A8$ /0*$%"%$ A(5&$%3&~*$D�$
A3&QA$/6$%"%$/0*$12$S&G*$BJ $D3"%$D3($18C%$45&$%o&-$

\=$$s3(_&$*m*+$BN%$BQK$S&($3#v%3$

zm*+$BN%$%HI$.@%$789*+$:;$1'($/O($/(R%$12$e&0A$/6$A3N%$3(R*$S&($3#v%3$189*+$:;$
P0A$3v*$%3_$>#$A3(_&$%"%$3R$A3'*+$S&G*$BJ $1U$BQK$S&4$3#v%3$/6$D(UF$[#"A$/(R%$A3N%$
3(R*-$ �T*$ *MIV$ .@%$ 789*+$ :;$ /p*$ %38I$ :}A$ 1o&$ ei4$ >N*+$ %3^%$ *m*+$ S&($ 3#v%3$
Fv*+$B8O($189*+$:;$S&I*$AP�*+$%HI$Ff*3-$YN$4_&$DEF$/2$FnA$A3U$%3_$B6$>#$A3(_&$
%"%$3R$A3'*+$S&G*$Bu]S&($3#v%3$%�*+$*38$1;($*+�$%"*$:;$18C%$16#$Av#$%r$APf*3$1;$
%3&45*$Ft*-$.3#$*5*V$.@%$789*+$:;$%o*$K3G($Am*+$%89*+$/2$A3U$%3_$1U$Am*+$*m*+$
BN%$ei4$>N*+$%"%$S&($3#v%3$Fv*+$B8O($189*+$:;$/6$1R$APf*3$B5*$!;$�s�s-$
$
sP5*$A3N%$A_V$%"%$>N$"*$ei4$>N*+$189*+$:;$18C%$A3N%$3(R*$A3t*+$S&I$!I*$S&G*$BJ $
>N$"*$APN%$A3&;%$!;$�s�s$%3^$D3t*+$APN%$A3&;%$.@%$789*+$:;-$7(2&$*64$1L $B6F$
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%3#$.@%$789*+$:;$F0A$1($ %"%$%T$3;($ A(_K$ A3&$/6$%H*+$%'$D(*3$*+3(RF$%3&45*$
Ft*$F6$1(2&$1r$%r$*+3�I$B6$AP#*+$+(I($1#v*$>6($3v*V$[I&$D3($$!����$3#6*$A36*3$
%"%$ %3^%$*m*+$%HI$Ff*3$/6$:? $+(G($ A3U$ A3f$ %3&45*$*+6*3$/Q*$ AG($189*+$:;$[�$
%3�*+$AJ %3$B&�$18C%$*3(2&$D(*3$*+3(RF$%3&45*$Ft*$S&G*$Bu$>N$"*-$$
$
�2$ /Q*$ AG($ 189*+$:;V$ D3G$*m*+$1"*3$+("$*3&$%o&$%HI$*+89($ A3IF$+(I$+(I#$ A3t*+$
189*+$:;$%HI$.@%$789*+$:;$ P0A$ DEF$>#$ A3(_&$*3M*+$ A3t*+$ A(*$[T$1�*+$*38$1n%$
1(UF$%HI$1;($eZ$/6$A3(_&$[N$3CK$A"%$3M&$3(R&$+(MI$.@%$789*+$:;$/6$%G*3$["A$+(I#$
A3t*+$%�*+$*38$A3(_&$%T$[d$>M$B(R&$F"4$AJ *3$%r$3(R&$S&G-$7;($*+�$%"*$:;$%HI$.@%$
789*+$:;$A3(_&$D(_*$A3^%$%3&45*$Ft*$AP#*+$/(R%$A3Z#$>y($/Q*$AG($189*+$:;$AP#*+$
1(2&$ D(R*$ A3? $ AP89*+$F6$ /p*$ A(_K$ A@%$ A3N%$ 3(R*$ %"%$ K38T*+$K3"K$ A(_K$ %Q*$ A3t*+$
A389*+-$.@$A3UV$K3G($%r$F;A$%"%3$A(_K$%Q*$3#6*$A#6*$FO($1U$A3Z#$>y($/6$A3&$A3QK$['$
B(R&$A3'*+$D5$%HI$%3&45*$*+6*3$/Q*$AG($189*+$:;-$�8O*+$A(_K$%Q*$3(R*$Av($K3@$A3&;%$
/6#$%"%$A3t*+$A(*$%3($A(_A$A3&$A3QK$A�$%"%$*36$D3I($A3"%$/Q*$AG($*38*+$D3t*+$%c*$AJ *3$
D3G$ A3(-$xy$ P6*+V$ /(R%$ A3N%$3(R*$ [�$ APd$*5*$K3^%$ AvK$>#$ A3(_&$ [N$K3i*$%3(I$ AP"%3$
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%�*+$%r$/I($ APc$38O*+$>p*$/6$%&*+$%0K$[N$3{$APC$%3&45*$Ft*$/6$D�$A3&QA$%3#$
%"%$1? I$K38T*+$AP#*+$/(R%$BQK$S&($3#v%3$/6$ei4$>N*+$%"%$D_$3#v%3$1U$K3"A$AP(U*$
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1_*$%"%$/@$AI($*v*$/6$%"%$K38T*+$K3"K$3(R&$S&G$*30A$*3|F$+(GF$AI($*v*$D3r$F6$
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WS&($1? *3$D3t*+$S&"$<�$*mF$1'($/O($%"%$eZ$:&uA$%r$D3&*+$eZ$*3QK$D3~&$/6$A3i*$eZ$
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/6$ A&4_*$D3I($ A3"%V$DU$%G$/(R%$%r$%"%$:(R*$K3"K$D3&4_*$D3J %3$1'($/O($%"%$*36$
D3I($A3"%$%30K$*3Q*$*3M*+$PH($P#$A38T*+$Fv($>#$Fd$>? %3$/@$FO(-$$

$
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A0A$%G$%"%$+(04$K3EK$/Q*$AG($*64$1L $:? $B#v($:�$%)*+$/O($D3#G*+$�h$+(04$K3EK$%HI$
%"%$*+6*3$D3"%-$z_&$*38$!;$�s�s].@%$7!�z$F&'*$[b$>@*+$Bv($B#v($+(04$K3EK$
*64$A3f$*r$K3G($18C%$%0K$Bv($A3Z#$%"%$1(2&$D3#G*$%HI$B&QA$>#I*3$*+3(RK$FO(-$7(2&$
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zIF-$.r$g�$�z��$%;*+$/O($%"%$1T*$/? $D3"%V$*38$%"%$AP89*+$16#$Av#$189*+$[}A$
/6$%"%$AP&*+$AiF$4$A_-$."%$�z��$*64$18C%$Al$%3^%$A36*3�$
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189*+$[}A$%3q$+(O($3v*$d$/(R%$3#vA$1;*+$A3Z#$%3q$1v#$APN%$A(_K$%HI$!;$�s�s-$!I$eJ $
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D3"%3$%�*+$K3G($18C%$*36$*8O%$K35$%3&~*V$+("$/E$>6*3$%3#$*+89($*8O%$*+#6($
18C%$S&($1? *3$d$F^%$%I#$3T*$[#$/O($F^%$%3#$*+89($�(RA$zIF-$z_&$+("$/E$D3t*+$
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S&'%$A_$18C%$B&QA$K3"K$�(RA$zIF$S&($1? *3$"K$>@*+$%3#$A0A$%G$%"%$>#I*3$*+3(RK$
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$
z3M*+$*mF$+o*$1i4V$:'*$B(5*$>#I*3$/O($1'($A"%$�(5*$�t$%�$1L $AI*$PL $>#$D3t*+$%r$
1H$BC($*3&Q*-$."%$B(5*$>#I*3$3(R*$*I4$%HI$��z���z�Y$1I*+$3#vA$1;*+$A8T*+$1'($
%r$BL (-$.3J *3$*3M*+$[N$K3"A$AP(U*$*64$%r$A3U$[�$AQK$AP&*+$*+6*3$/Q*$AG($:(U*$AP#*+$
AI4$sl*+$%t*+$A4$�6*+$�G($�(RA$zIF-$."%$%3H$D3I($A3"%$%0K$Aq*3$D3t*+$K3"A$AP(U*V$
/6$ A3Z#$:"#$%"#$F;A$/6($%3H$D3I($ A3"%$1I*+$+nK$/0*$12$*I*$+(G($/2$ A6($%3J *3-$
z3(2&$%3H$D3I($A3"%$[�$[OF$K3G($A(_*$36*3$A3I*3$Bu$/6$/I($APc$%HI$3�$%r$A3U$[�$
+(GF-$�3&$/N%$3CK$A"%$eL $%�*+$D3t*+$K3"A$AP(U*-$s&4$*3(5*$D3&$/N%$A8$*3i*$Bv($
Am*+$Fv*3$ /2$ S&4$FtV$ *38*+$ A�$ *2*$ AG*+$ P0A$ A30K$ W\k$*mF$<wwj$ B5*$ jk$*mF$
<ww�=$/6$[b$>@*+$%3H$4_&$%"%$A6&$*3�$%r$AP�*+$AG($>8O($,hh$�£s-$

$
�=$ s3(_&$[i*$%3T($%t*+$:|*+$AP#*+$B�*3$/N%$/Q*$AG($/Z*$:(U*$
$

s3(_&$D(*3$K3J $1U$F&I$A6&$FO($B6$F;A$3v*$%3_$1"*+$DU$/6$%"%$Al$%3^%$%HI$z36$
*8O%$%r$A3U$*3Q*$[N$APC$+(�K$A�$��z���z�Y$>8O($3f*3$A3^%$1GF$:G#$AJ *$>@*+-$."%$
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Al$ %3^%$D3I($ A3"%$z36$*8O%$F&I$ A6&$1L $S&I$[b$>@*+$%HI$*8O%$*+#6($ WA389*+$
D3#G*+$<hVhhh$�£s=$[b$>@*+$%"%$D3#G*$/I4$*+i*$36*+$[b$>@*+$A6($[G*$A3_$%30K-$
�3&$/N%$A8$*3i*$%3H$4_&$F&I$%"%$A6&$D3#G*+$,hh$�£s$FO($>#$�(RA$zIF$[G*$e&0A$
/6$>89*+$*38$%r$18C%$1o&$A8$A�$>#I*3$A3&$/6$%"%$*+&�*$D3"%$*+#6($*+6*3$/Q*$
AG(-$
$
."%$%t*+$A4$A36*3$/(5*$%HI$sl*+$%t*+$A4$���z$%r$A3U$%r$BC($J %3$A�$/(R%$3{$APC$
A35F-$�J $>@V$sl*+$%t*+$A4$/Q*$AG($[t*+$K3I$:(U*$1L $18C%$%^&$*+&4$D3�($:9$/N%$
K3"$[G*$:|*+$%"%3$%3&4U*$+(I#$%"%$A6&$A�$%"%$%t*+$A4$A36*3$/(5*$D3"%$%HI$sl*+$
%t*+$A4$���z$Wsl*+$%t*+$A4$���z$%r$S&42*$%3&4U*$+(I#$D3#G*$1o&$A8$/O($/'*$
*36$*8O%$AP#*+$D3($%"%$A36*3$/(5*$K3G($18C%$:�($A389*+$1'($/O($+("$AP? $%HI$A6($[G*$
18C%$%0K$/'*$/O($BC($*3&Q*$A"($1o&$A8=-$`{($F;A$A36*3$/(5*$1r*+$+rK$hV\$k$>#I*3$
A3&$%HI$Ff*3$%3#$sl*+$%t*+$ A4$���z$1U$ A36*3$ BQK$S&�$ WD3#G*+$�$ Aa$1�*+$3I4$
,hh-hhh$ 1t$ BI=$ 1U$ 3{$ APC$ %3#$ %"%$ A36*3$ /(5*-$ �#$ %"%$ %G*+$ A3&$ 18C%$ *3(2&$ BC($
*3&Q*$3T*$%"%$>#I*3$*+3(RK$/Q*$AG($:(U*$*5*$%r$*+&4$%T$K3G($APC$%0K$%3E#$%3#$
/(R%$D3I($A3"%$/Q*$AG($:(U*$A�$%"%$BC($*3&Q*$A3&$18C%$d$%"%$%G*+-$

$
\=$ �&($1? *3$*+3(5F$*+nA$1'($/O($/(R%$A3IF$+(I$/6#$*+6*3$/Q*$AG($:(U*$
$
s3Z#$%"%$D3&4_*$*+3? $ AP#*+$z+3(5*$%^&$�&4$3#v%3$sl*+$ A3U$�Q*$ AG($�Z*$:(U*$
W<ww�=V$+o*$1i4$%"%$S&4$1? *3$d$F;A$%3�*+$FN%$*6#$1r$1L $18C%$AN$>#$3#"V$/J $>@�$
$
• ."%$ A3H$ A@%$ F&I$ A6&$ :(U*$ 1L $ 18C%$ 1T*$ +(G*$ 3#"$ Wz+3? $ 1? *3$ .3J *3$ K3H$ ['$
ww]<ww�]z7�.�$*+64$��$ A3"*+$<<$*mF$<ww�=$*3|F$+(�K$*+89($F&I$%r$18C%$+(04$
K3EK$F&I$A6&$F6$D3t*+$K3G($B(5*$3R$/O($*3(2&$%T$S&I*$.3J *3$K3HV$

• 7L $"K$>@*+$%"%$S&4$1? *3$%@$A3U$e"%$1? *3$Py$P6*+$3T*$%T$[d$1U$%3#$K3EK$D3&$/N%$
A8$*3i*$A3IF$+(I$/6#$*+6*3$/Q*$AG($:(U*$Wz+3? $1? *3$.3J *3$K3H$['$gh]z7�.�]<ww�$
*+64$<h$A3"*+$j$*mF$<ww�=V$/6$

• 7L $1T*$+(G*$3#"$%"%$A3H$A@%$%0K$3;$%3(_&$%3#$A3H4$A3H$/6$1L $e#"$:�$%"%$45&$%o&$
/2$+(04$A9$D3t*+$%o*$A3(_A$Wz+3? $1? *3$.3J *3$K3H$['$w<].�$*+64$�\$A3"*+$�$*mF$
<ww�=-$z+3? $1? *3$*64$%�*+$erI$:�$%"%$3v*$%3_$AP8O%$1r$1'($/O($A6&$%r$%3H$[d$3M&$
B6$*+89($*8O%$*+#6($1m*+$Du$Av($�(RA$zIF$%&*+$%0K$>? %3$/@$�s$/Z*$:(U*$*;($1? I-$

$
s&4$*3(5*$z+3? $1? *3$.3J *3$K3H$['$gh]z7�.�]<ww�$%3q$"K$>@*+$/O($%"%$%3H$D3I($
A3"%$ A8$*3i*V$D3t*+$"K$>@*+$/O($%"%$%3H$D3I($ A3"%$%HI$z36$*8O%$/'*$/p*$*|F$
*+#6($%3_$1;$%0K$+(04$K3EK-$."%$45&$%o&$A6($%3J *3$A'($A3(U&$Bv($P0A$%I#$�$/J $>@V$%o*$
%r$<h$Aa$1�*+$W�hh-hhh$1t$BI$`�=$/'*$K3"K$1? *3$1U$%r$18C%$+(04$K3EK$%&*+$%0K$
%"%$>? %3$/@$/Q*$AG($/Z*$:(U*$S&'%$A_$/6$D3&$/N%$�$1(2&$*64$B6F$Am*+$%3($K3J $+(I$
*3QK$ D(*3$ >#I*3$ /Q*$ AG(-$ W�(04$ K3EK$ *64$ 1L $ :? $ B#v($ :�$ A3Z#$ z+3? $ 1? *3$ ['$
<w]�hhh]z��.�$*+64$\$A3"*+$�$*mF$�hhh=-$
$

g=$ `t($AP89*+$1o&$A8$*8O%$*+#6($%3#$/Q*$AG($:(U*$D3t*+$A3&Q*$BC($
$
.3#$>)$1L $e#"$:�$%"%$3v*$%3_$/2$1m*+$Du$A6&$A3f$A3Z#$B&QA$1o&$A8$*8O%$*+#6($3(R*$
36*3$AP5*$A3N%$A_$%"%$%t*+$A4$/Q*$AG($:(U*$�(RA$zIF$/O($F;A$K3o*$[d$3M&$*8O%$*+#6($
/p*$ P0A$ D3r$ A36*3$ BQK-$.@$ A3UV$ B&QA$1o&$ A8$*8O%$*+#6($+i4$D3r$D3m*$%3#$%"%$ A6&$
1m*+$Du$FI*+$%9$S&'%$A? %3$�(RA$zIF$/O($S&42*$[d$3M&$*8O%$*+#6($D3t*+$*3(2&$D3($
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A3IF$+(I$/6#$/Q*$AG($/Z*$:(U*-$s3Z#$�&4_A$1? *3$%HI$!;$�s�s$['$�h,g$�7]�.$*+64$j$
A3"*+$�$*mF$<wwj$/2$%"%$1(2&$D(R*$1U$%0K$K3EK$%3#$%"%$%t*+$A4$/Q*$AG($:(U*$*8O%$
*+#6($D3I($A3"%$%"%$>? %3$/@$A6&$%3C$A�$%"%$%G*+$�(RA$zIF$W1n%$:(RA$B6$A3? $AP89*+$*;($
1? I=$A3f$.@%$�6*+$3G($�(RA$zIF$%r$A3U$1nA$PI$*3(2&$1(2&$D(R*$/6$AP#*+$A3N%$A(�*$%r$A3U$
%8�*+$%3_$A3($36*3$%"%$+("$[6*$A'($A3(U&$*3|F$:G#$3;$*+6*3$/Q*$AG($:(U*$�(RA$zIF-$
$
z+I4$%G$AP#*+$B�*3$/N%$D(*3$>#I*3$1v($Bu$A6&$:(U*V$%3J *3$["%3$%HI$.3J *3$K3H$%�*+$
A�$PI$3_A$[^%$3v*$%3_$1'($/O($/(R%$A3IF$+(I$%HI$*8O%$*+#6(-$7'($BQK$/O($%"%$*8O%$
D3"%$AP#*+$�Y��z$*38$�3(B(KK(*Z$/6$s3"($�I*V$�(RA$zIF$45&$%o&$%"%$%t*+$A4$/Q*$
AG($:(U*$*8O%$*+#6($%r$/m*$K3c*+$1v($>(R*$Av($�(RA$zIF$K3G($[b$>@*+$F;A$%T$S&I*$
/Q*$AG($:(U*$�(RA$zIFV$D3t*+$[b$>@*+$F;A$%T$S&I*$/Q*$AG($:(U*$*8O%$*+#6(V$B6F$
Al*+$1v($Bu$%&*+$%0K$%"%$>? %3$/@$1v($Bu$36*+$3G(-$

$
,=$ z3M*+$3v*$%3_$AP#*+$3#vA$1;*+$+(I#$*3Q*$36*+$3#"$
$

`nA$D3"%V$3#vA$1;*+$+(I#$*3Q*$36*+$3#"$Av($�(RA$zIF$1I*+$K3"A$AP(U*V$FI*+$AJ *3$
%v*3$API*3$%I#V$/6$%r$F;A$3(RK$3;($*m*+$1;*+$FI*+$A5*$�(RK$3;($�(I#$*3Q*$�6*+$
3#"$�(RA$zIF-$s&4$*3(5*V$*+6*3$/p*$%r$*3(2&$:0A$BC($>#$*3M*+$3v*$%3_$[I&�$

• s3(_&$%T$[d$K3"K$Bu$1U$%"%$%3H$+(I#$*3Q*$36*+$3rI$%r$A3U$3#vA$1;*+$/O($A8$%"%3$
*+89($&a$A3"%$3I4$%3H$D3I($A3"%$/Q*$AG($1I$K38T*+$A3^%$%r$AP"%3$*3(RF$/O($36*+$
3#"$18C%$%3&45*$%3d$:d($3T*$F;A$K38T*+$A3^%$/Q*$AG(-$`{($*36$%3&45*$%3d$%3? &$
AP"%3$*3(RF$P(5*+$/O($%3H$36*+$A3Z#$%"%$1(2&$D3#G*$AP#*+$�3"K$BR*3$/2$�CK$1�*+$
D(*3$A_$W<w�w=V$

• s3(_&$%"%$1(2&$D3#G*$K3"K$Bu$AP#*+$�&QA$BR$�(RA$zIF$K3)$3CK$/O($A3t*+$BR$S&'%$A_$
W1n%$:(RA$%"%$D3&4_*$*+3? $%HI$�Y.��V$��!$/6$Xz.s��=V$A3(_&$D3&*+$K3"K$Bu$%3#$
/Q*$AG($189*+$:;V$A3H4$*;($1? I$/6$/Q*$AG($189*+$[}AV$%"%$1(2&$D3#G*$AP#*+$B&QA$36*+$
3G($1L $B{($A39($WAP"%3$*3(RF$K3"K$Bu$18C%$e"%$1? *3$/O($%"%$1T*$/? $A(2*$AR$%�$[b$>@*+$
A39($A3N%$>i*$D3t*+$[b$>@*+$1T*$/? $Y�x$A3t*+$A389*+=V$/6$%38I$K35$%3&~*$%"%$
.t*+$8O%$S&'%$A_$%@$A3U$*38$%"%$�&4$A}%$�I+&Z$/6$�I+&Z$��Y!¤$/2$/Q*$1T*V$%"%$
1(2&$D3#G*$B(5*$S&I*$1_*$%"%$D3J I$%v*3$/Q*$AG($:(U*$%@$A3U$/2$S&($1? *3$A6&$/6$e"%$
1? *3$AP"%3$*3(RF$*_&$eG4$PI$/I$%3vF$A6&$/6$[N$%'$>o&$B#I*+V$

• ."%$A3H$A@%$%0K$+(04$K3EK$K3^%$AvK$45&$%o&$%"%$%3H$+(I#$*3Q*$36*+$K3G($%r$/6($
B#v($+(04$K3EK$/'*$K3G($1l($A389*+$e&45*V$F;A$A�$K3J I$.@%$�6*+$3G($%3#$F{($3CK$
1�*+$1v($ Bu$A6&$:(U*V$F;A$A�$!;$A38T*+$Fv($%3#$/(R%$+(I#$*3Q*$36*+V$F;A$A�$!;$
A38T*+$Fv($%3#$%"%$3#vA$1;*+$A38T*+$Fv(V$F;A$A�$.@%$�6*+$D3t*+$>i*$>@*+$�(RA$
zIF$%3#$/(R%$:'%$e_K$36*+$3#"V$F;A$A�$sl*+$%@%$!8&$%3J *3$�(�*$A3t*+$%3#$/(R%$
/Q*$%3&4U*$A38$ AJ *$*3I*3$%3r*+V$F;A$ A�$.@%$189*+$:;$�(RA$zIF$%3#$/(R%$D3I($
A3"%$/Q*$AG($189*+$:;V$/6$F;A$A�$sl*+$%@%$�G($S&I*$%3#$/(R%$Ft($+(O($3G($S&I*-$
s&4$*3(5*$Af*3$APv*+$*64$3(R*$*I4$1L $18C%$1T*$+(G*$3#"$F;A$%"%3$1"*+$DU$[I&$D3($
e#"$:�$%"%$B#v($+(04$K3EK$A3Z#$z+3? $1? *3$['$<�]�hhh]z��.�$*+I4$\$A3"*+$�$*mF$
�hhh-$

• �3'($3CK$D3t*+$3(R&$S&G$+(MI$!;$�s�sV$!;$A38T*+$Fv(V$!;$s6($%3J *3V$sl*+$%@%$
3G($S&I*$/2$%"%$/0*$12$%3J *3$["%3$*3|F$A3(_A$ BQK$%"%$S&4$1? *3$/6$A3H$A@%$+(G($
S&4_A$%"%$/0*$12$/Q*$AG($/6$A38T*+$Fv($WAl*+$%@%$3G($S&I*$%r$/�$D3t*+$3(U&$/I($
APc$%HI$%"%$%3H$+(I#$*3Q*$36*+$3#"$AP#*+$/Q*$AG($%r$3(R&$S&G=V$

$
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• ."%$%t*+$A4$:G#$3(UF$�(RA$zIF$D3t*+$"K$>@*+$:G#$3(UF$1'($/O($36*+$3#"$>#$%"%$
%3H$+(I#$*3Q*$*8O%$*+#6($S&G*$BuV$

• z3M*+$%3J *3$["%3$3v*$%3_$1'($/O($%"%$3L*+$+(I#$*3Q*$36*+$3#"$*8O%$*+#6($Av($
�(RA$zIF-$

$
j=$ s(2F$*m*+$%l$K3o*$3#"$AP#*+$*+6*3$/Q*$AG($:(U*$%c*$3v*$%3_$
$

."%$D_$3#v%3$%l$K3o*$3#"$%"%$A36*3$/(5*$A3&;%$sl*+$%t*+$A4$���z$3(R*$*I4$%3q$
3v*$%3_$1'($/O($D3'($>? %3$/@-$`n%$>)$��z�Y���$/6$%"%$%t*+$A4$/Q*$AG($:(U*$D3"%$
%�*+$*|F$AP#*+$A(_*$APf*3$%l$K3o*$3#"$[#*+$D3r$%r$A3U$%l$K3o*$3#"$%"%$%t*+$A4$
*64$/f$%o*$K3G($%r$B8C*+$/'*$BO*-$

$
s&4$*3(5*V$1L $%r$F;A$/6($A(_*$AP(U*$AP#*+$S&"$APf*3$%l$K3o*$3#"-$.t*+$A4$�(I#$*3Q*$
/6$�Q*$%3&4U*$%#*AI(*ZP$��`����s$1L $%l$K3o*$3#"$*mF$<ww\-$s�$D3($%r$z+3? $1? *3$
.3J *3$K3H$['$gg]<ww�]z7�.�$*+64$�j$A3"*+$j$*mF$<www$:I$>#I*3$*+3(RK$*3�$A3&;%$
sl*+$%t*+$A4$�6*+$�G($1L $A(_*$36*3$%l$K3o*$3#"�$.t*+$A4$%l$K3o*$YI¥(V$/'*$B6$F;A$
:;$K3Q*$%HI$��Y�¦$%t*+$A4$+(I#$*3Q*$�z¢�.�zV$A�*+$B6$F;A$:;$K3Q*$%HI$.t*+$A4$
.#*AI(*ZP$ `(2*$ zIF¦$ /6$ �z��.�$ W.t*+$ A4$ 3CK$ A"%$ BI#$ 1;*+$ *8O%$ *+#6(=$ Av($ �G($
�3c*+-$s3Z#$.@%$�6*+$3G(V$eJ $*+3(RK$s6&$�$s3&42*$!f*3$7? *3$A3&;%$[d$3M&$*36$
*8O%$%�*+$1L $18C%$%l$K3o*$3#"-$<�$>#I*3$*+3(RK$D3"%$%�*+$1L $18C%$D3&4_*$*+3? $
A(_*$ 36*3$ %l$ K3o*$ 3#"$ AP#*+$ *mF$ <www$ WA"F$ >#I*3$ *+3(RK$ A3&;%$ !;$ �s�sV$ %"%$
>#I*3$*+3(RK$%c*$Bv($A3&;%$%"%$:;$D3"%$/6$A3&;%$1? I$K38T*+=-$sP#*+$['$1r$+�F$%G$
,$Al$%3^%$A3&;%$sl*+$%t*+$A4$�6*+$�G($WI=$`;A$:;$K3Q*$D3"%$%HI$.t*+$A4$.#*AI(*ZP$
`(2*$zIFV$W:=$�J $*+3(RK$>? %3$/@$/Q*$AG($36*3$D3"%3$/6$36*+$3#"V$F;A$:;$K3Q*$%HI$
.t*+$A4$�Q*$AG($:(U*$���V$W%=$.t*+$A4$�Q*$AG($:(U*$�G($§&V$A36*3$/(5*$%HI$��Y.�V$W>=$
.t*+$A4$�z�$/6$%&*+$%0K$>? %3$/@V$A36*3$/(5*$%HI$��sx�zY.��xsV$/6$WZ=$F;A$%3($
*3"*3$%HI$.t*+$A4$.#*AI(*ZP$`(2*$zIF$Av($76$z�*+-$s&4$*3(5*$d$1i&$1r$/p*$%c*$%r$
*3M*+$D3r$D3m*$/2$A6($%3J *3$%G*$APd$S&"$APf*3$%l$K3o*$3#"-$
$

�=$ zi*+$%I#$*m*+$BN%$1(2&$A(_A$%HI$.@%$�6*+$3G($$
$

7L $1vA$18C%$*3M*+$D_A$S&G$1"*+$%3�$u$*3|F$Am*+$%89*+$*m*+$BN%$1(2&$A(_A$%HI$
.@%$�6*+$�G($>NI$AP5*$%"%$D3&4_*$*+3? $AP#*+$��ss$�Q*$AG($/Z*$:(U*V$:I#$+�F$
/(R%$A3t*+$S&I$%"%$S&4$1? *3$FO($>NI$AP5*$%"%$A(5&$%3&~*$D�$A3&QA$A'($A3(U&$1'($/O($
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