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X�*+$F"($7C#*+$R6U=$3($%E$*Jl%P$v¢x$76g%$6(D*$%69$;O$76&$FD$R6> $%W&P$;Jf*+P$R64P$R6> $
%AR$X�*+P$%6B*+$*6t*$34$6�$L@$3t*$7E($;Jf*+$XO$;�*+$76f($6Jl*+$u�*$%6Z$;U#$76&$
R6> $34$*6N*+$Y6#E*$76&$Y6"%�$76g%$6(D*$3(D%$;r *6$+("P$R6> $3t*$7E(P$R6> $X'%$u $34$%"%$
ur %6$3|$3t*$7E($;Jf*+$XOP$v+x$;4=$R6"*$34$7(9*$64*6$YG$Y97$%"%$3Q*$XE*$3?$Lg$6KR$
7"%$+(N2$%"%$*Jl%$7C#*+$F�*6$3g%$H/I/�$1&E*$FG$%"%$ug$"*$3?$76i*+$7(*$F(]*$FU%$34$%"%$
ur %6$3|$3t*$7E($;Jf*+$XO-$
$
:|%$VJf*+$!O$%c$,$56&$1&E*$ FG$;Jf*+$XO$1&E*$ FG$,�$u#2*6$*+6(DR$%i*+$> %6$L�2$
%6N2$34$1&E*$FG$;Jf*+$XOP$%6r &$7C"%6$*6(D=$L�2$%6N2$3�2$v76Jf*+$F4$u&\$7&$XE#$7C_$
;r *6$Yhx$34$3(D%$u&\$7&$XE#$uJ *+$76Jf*+$o&\]*-$:m*+$%c$�> $*+6(DR$:&*+$B*+$/6(97$
Xr $It7$7J$34$%i*+$7\$7J$3A*$776(97$Y9$%i*+$7C_*6$+(2#$76i*+$%&*+$%AR$%"%$ur %6$3|$+("=$L"7$
76(97$Y9-$$
$
:|%$V!$3�*$+(N$FU($=O7$L'$%"%$�kkk$7C#*+$F�*6$3g%$Y(*6$u#2*6$3t*$7E($�$�$7C#*+$F�*6$3g%$
ur %6$3|$3t*$7E($64*+$6#"$34$64*6$Y6"%6$34$,$7C#*+$7J$3A*$oj\$ug*+$%i*+$7C_*6$H/I/-$
$
/C]*$ 76g%$ 7(£*P$:|%$V!$6W&$*6J$Y6i*+$%c$32($ 7CS$1&\$6#U%6$34P$u#$Y6i*+$ 76g%$6(D*$
*6N*+$ug$"*$%6> *6P$:|%$Y6c$%c$768$;c*+$32($7CS$Y(8=$L#"7$k64$*Jl%$3?$3t*$7E($;Jf*+$
XO$
$
:|%$ 64*+$ 6E($ I(D7$ k2={$:|%$^^Ik$ %c$ 7C"%6$ *6(D=$ v2x$ oj\$ ug*+$ Y9$ 6#U%6$ *+4*6$
64*+$6E(P$vXx$6#U7$;O*+$3l($%J@*+$3r $F4$%6T$Ls$6N&$%@$Ls$6U$7W*+$64*+$6E($%T2$*64$
*Jl%P$v%x$1&E*$FG$74&$3t*$7E($X(8*$34$3p*$X(8*P$%E*+$X(8*$34$6�$7CK$64*+$6E(P$vux$%AR$
R6qRP$1&E*$FG$%@$Ls$6U$7W*+$76p#$%6Z$76r $%T2$:6> *6$R6T$34$%&*+$%AR$%"%$ur %6$3|$7_=$
Y(9=P$%B&$6OP$vpx$+("=$L"7P$Y(8=$7C2$34$%J *+$%69$76($64*6$;E=$XE#$2*$7#4*$64*+$6E(P$
%"%$7(]&$%6&�*$3?$=i($7CJf*+$34$3D$L(*6$7C]*$X(8*-$
$
:6B%$*Q*+$;(?&$7(97$%T2$:|%$64*+$6E($;JK%$76g%$6(D*$76i*+$1&2$7C|$Ls$%6> *6$34$y$%6($
%|%$v^E($~6S*+P$V4$k¤*+P$/~$^�$:6> $}(*6xP$34$.�$%E*+$3|$;JK%$&e$1&\?*$+("=$L"7$
3(D%$76($64*6$%"%$F&t7$FD$1&\$;r *6$64*+$6E($3?$2*$7#4*$64*+$6E(P$i$*6(£=$=i($7CJf*+$
34$3D$L(*6$7C]*$X(8*-$:"%$70$%6B%$Y6"%$u#$:|%$^4*+$^E($1&E*$FG$*6J{$:@$1&2*$!E#$
;E=$2*$7#4*$64*+$6E($I(D7$k2=$vI}�x-$
$
:|%$^4*+$^E($ I(D7$ k2=$ 3�*$ %6Z$ ;U#$ 1&E*$ FG$ Y62($ 76"%$ s$ y$ %E*+$ vk+6D$ /�*6P$`&\$
k6@*P$k62$/C2*+x-$
$
:|%$VJf*+$�i*+$I(D7$k2={$:|%$V�Ik$F4$%@$1&2*$%c$7C"%6$*6(D=$%&*+$%AR$%@$Ls$6U$
7W*+$ua%$%"%$Li*+P$6�$34$%"%$%E*+$Li*+$;<%$X(D7$F4$6�$7CK$64*+$+(2*+$v�/kx$34$*U#$
3q7$ua%$%"%$Li*+$v7C#*+$;c$�-���$Y=$%c$768$;($FU($76p#$*6J$R6j*$%ARx-$/&\$*6(]*$;(?&$
;"*+$%6w$G$s$;j\$F4$�*$7#4*$^4*+$^E($I(D7$k2=$vI}�x$%6r &$Lg$%6Z$;U#$%T2$:|%$^4*+$
^E($I(D7$k2=P$1&E*$ FG$6�$ 7CK$64*+$+(2*+$34$%i*+$ 7"%$*U#$3q7$ 7C]*$%"%$ 7&\9*$Li*+$
%6> *6$R6|%$3|$%"%$%E*+$X(8*$*O($;r 2-$
$



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

B¸ o c¸ o chÝ nh, TË p 1 

 4-9 

:|%$VJf*+$Li*+$3�*$1&E*$FG$3t*$7E($76&e$*O($;r 2$34$�kkk$Y62($76"%$%E*+$Li*+-$^($
3a*+$F4$L2&$*4\$:|%$VJf*+$Li*+$L�$Y6i*+$R6E($;E=$*6t*$*6N*+$%6B%$*Q*+$*4\$;8$
7tR$7C&*+$34#$*6N*+$%6B%$*Q*+$+("=$L"7-$$
$
:|%$64*+$Y6i*+$uj*$u|*+$I(D7$k2={$:|%$^5��$F4$%@$1&2*$7Cg%$76&O%$:6> *6$~6T$
%c$%6B%$*Q*+$1&E*$FG$k64$*Jl%$3?$F�*6$3g%$64*+$Y6i*+$uj*$u|*+$7C#*+$R6U=$3($%E$
*Jl%-$k6N*+$%6B%$*Q*+$%6> *6$%T2$:|%$^5��{$v2x$�g$76E#$*6N*+$XO$F&t7P$L�%$FD*6P$
6#U%6$;r *6$%6(9*$FJK%P$oj\$ug*+$%6J@*+$7C_*6P$Y9$6#U%6$34$%6> *6$L"%6$R6"7$7C(8*$
ur %6$3|$64*+$Y6i*+$uj*$u|*+P$ vXx$;?$o&A7$3(D%$ 764*6$ FtR$34$Y62($ 76"%$%"%$ 7&\9*$
X2\P$v%x$YG$Y97$34$762=$+(2$YG$Y97$*6N*+$;(?&$Jl%$1&'%$79$3?$64*+$Y6i*+P$vux$!2*$
64*6$*6N*+$76T$7|%$34$F&t7$FD$3?$1&\$7C_*6$1&\$R6U=$Y�$76&t7$%6&\]*$*+4*6$34$2*$
7#4*$64*+$Y6i*+P$vpx$70$%6B%$1&E*$FG$6#U7$;O*+$Y62($76"%$%"%$7&\9*$X2\$uj*$u|*+P$
3)*+$76i*+$X"#$X2\$34$Y6&$3g%$Y(8=$L#"7$X2\$v¢x$;E=$XE#$2*$*(*6P$2*$7#4*$%6#$%"%$
7&\9*$X2\P$%"%$%6&\9*$X2\$;<%$X(D7P$v+x$1&E*$FG$ur %6$3|$3t*$7E($64*+$Y6i*+$%T2$%"%$
70$%6B%$Y(*6$u#2*6$Y62($76"%$3t*$7E($64*+$Y6i*+$7C]*$Fn*6$760$I(D7$k2=P$v6x$1&E*$
FG$3(D%$;Q*+$YG$="\$X2\$uj*$u|*+P$o&A7$*6tR$Y6�&$%"%$7C2*+$76(97$Xr $34$3t7$7J$="\$
X2\$R6|%$3|$64*+$Y6i*+$uj*$u|*+P$1&E*$FG$3(D%$L�2$%6N2$34$u&\$7&$XE#$7C_$R6J@*+$
7(D*$ 34$ ;O*+$ %@P$ v(x$ X2*$ 64*6P$ ;_*6$ %6ZP$ +(2$ 6U*P$ L�2$ ;0(P$ 34$ 76&$ 6�($ +(A\$ %6B*+$
*6t*P$X�*+$34$+(A\$R6qR$ F(]*$1&2*$ 7l($6#U7$;O*+$64*+$Y6i*+$uj*$u|*+$ 76p#$1&\$
;r *6$%T2$:6> *6$R6T-$$
$
:|=$ %E*+$ 64*+$ Y6i*+$ Y6&$ 3g%$ v���x$ 7Cg%$ 76&O%$:|%$ 64*+$ Y6i*+$ uj*$ u|*+$ I(D7$
k2=P$ F4$=O7$ ;@*$ 3r $ 64*6$ %6> *6$ Lg$ *+6(DR$ 76g%$ 6(D*$ *6(D=$ 3|$ 1&E*$ FG$ *64$ *Jl%$
%6&\]*$*+4*6$3?$64*+$Y6i*+$uj*$u|*+$7U($%"%$R6($7CJf*+$34$Lj*$X2\$uj*$u|*+-$:|%$
%m*+$ 76g%$6(D*$ %"%$ %6B%$*Q*+$ 76J@*+$=U($ 3?$ 70$ %6B%$34$1&E*$ FG$Lj*$X2\$ 34$ Y62($
76"%$Y6&$3g%$X2\$*6�=$XE#$;E=$3(D%$%&*+$%AR$%"%$ur %6$3|$64*+$Y6i*+$34$%"%$ur %6$
3|$%i*+$> %6-$:|=$%E*+$64*+$Y6i*+$Y6&$3g%$;JK%$70$%6B%$7U($y$=(?*$�$$!�%P$/C&*+P$
k2=-$
$
�(]*$ 6(DR$ ;Jf*+$ L�7$ I(D7$k2={$ +�=$ 7C|$ Ls$ %6> *6$ 34$ ,$ Y6'($ %6&\]*$ *+4*6$ F4$ Y6'($
%i*+$*+6(DR$v+�=$*64$="\P$oJs*+$34$%@$Ls$%69$7U#xP$Y6'($oj\$ug*+$vX2#$+�=$%"%$
6#U7$;O*+$oj\$ug*+$uj*$u|*+xP$Y6'($3t*$7E($v+�=$Y62($76"%$Y(*6$u#2*6$3t*$7E(x$34$
Y6'($ur %6$3|-$56'($3t*$7E($+�=$y$�(]*$6(DR$3t*$7E($Y6&$3g%$vs$=(?*$!�%P$=(?*$/C&*+P$
34$=(?*$k2=x$Y62($76"%$%"%$ur %6$3|$76p#$Y9$6#U%6$%T2$�(]*$6(DR-$
$
/0$%6B%$%T2$%"%$�kkk$3?$H/I/$$
$
kQ=$.��,$*6(?&$%6B%$*Q*+$76J@*+$=U($;n$Xr $7"%6$Y6z($!O$H/I/$34$%6&\8*$L2*+$%"%$
70*+$%i*+$7\$k64$*Jl%$7Cg%$76&O%$3Q*$R6S*+$:6> *6$R6T-$Vc$F4{$

• /0*+$%i*+$7\$64*+$6E($I(D7$k2=$vI�k���k��x$
• /0*+$%i*+$7\$%i*+$*+6(DR$74&$76T\$I(D7$k2=$vI�k��^�kx$
• /0*+$%i*+$7\$64*+$Y6i*+$I(D7$k2=$vI�:x$
$
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I(D%$%@$%A&$FU($XO$="\$70$%6B%$*4\$;JK%$7(9*$64*6$76p#$b$1&\97$;r *6$%T2$:6> *6$R6T{$

• `&\97$;r *6$3?$70$%6B%$FU($%"%$�kkk$*6�=$*j*+$%2#$7> *6$6(D&$1&E$7C#*+$Y62($76"%$
%m*+$ *6J$ 7Q*+$ %Jf*+$ 1&E*$ FG$ k64$ *Jl%$ v`&\97$ ;r *6$ L'$ ���//+[.��,$ *+4\$
��[�y[.��,x�$34$

• `&\97$;r *6$3?$764*6$FtR$=O7$70*+$%i*+$7\$Y(*6$u#2*6$7C]*$%@$Ls$76> $;(8=$*6�=$
o#"$ Xz$ %"%$ %6B%$ *Q*+$ Y(8=$ L#"7$ %AR$ XO$ 34$ :6> *6$ R6T$ v`&\97$ ;r *6$ L'$ �.�
//+[.��,$3?$“:i*+$7"%$76> $;(8=$*6�=$764*6$FtR$k6c=$u#2*6$*+6(DR”P$%m*+$34#$
��[�y[.��,-$

$
:"%$ 70*+$%i*+$ 7\$*6J$y$/0*+$:7\$*c($ 7C]*P$;JK%$ 764*6$ FtR$ 76p#$1&\97$;r *6$L'$�.P$
R6E($%c$> 7$*6A7$�$%i*+$ 7\$ 764*6$3(]*$34$ 70*+$L'$3'*$R6"R$;r *6$ 7'($ 76(8&$ F4$.���$ 7e$
;�*+$v��$7C(D&$;i$F2x-$^O($;�*+$1&E*$7Cr $34$70*+$+("=$;'%$u#$/6T$7Jl*+$“%6Z$;r *6P$Xn($
=(£*P$Y6p*$76Js*+$6#<%$Ye$F&t7”-$~6U=$3($6#U7$;O*+$%T2$*6N*+$70*+$%i*+$7\$*4\$F4{$
$
• I�k���k��{$Y(*6$u#2*6$3t*$7E($X(8*P$Y62($76"%$%E*+P$L�2$%6N2$74&$X(8*$;�*+$76f($

R6"7$7C(8*$*+4*6$3t*$7E($X(8*$76p#$R6J@*+$%6j=$R6"7$7C(8*$Y(*6$79$%T2$k64$*Jl%-$$
• I�k��^�k{$ 7(9*$64*6$3(D%$;c*+$=l(P$L�2$%6N2$ 74&P$%"%$ 76(97$Xr $*0($Y6"%$34$u4*$

Y6#2*$uW&P$34$
• I�:{$%c$*6(D=$3|$L2&$;j\{$v(x$7(9*$64*6$Y(*6$u#2*6$ur %6$3|$3t*$7E($64*6$Y6"%6$

34$64*+$6#"$7C#*+$*Jl%$%m*+$*6J$*Jl%$*+#4($76p#$1&\$6#U%6$70*+$768P$Y9$6#U%6$
34$%6> *6$L"%6$R6"7$7C(8*$64*+$Y6i*+P$v((x$7Cg%$7(9R$6#<%$+("*$7(9R$;W&$7J$%6#$%"%$
ug$"*$3l($*+&�*$3'*$7C#*+$*Jl%$34$*Jl%$*+#4(P$=&2$=O7$R6W*$7#4*$XO$=O7$%@$Ls$
Y(*6$u#2*6$Y6"%$76p#$1&\$;r *6$R6"R$F&t7-$$

:"%$70*+$%i*+$7\$*4\$6#U7$;O*+$*6J$*6N*+$Y6'($76'*+$*6A7$;8$;J2$C2$6Jl*+$u�*$3?$
%6> *6$L"%6$*64$*Jl%$7C#*+$ F�*6$3g%$+(2#$ 76i*+$3t*$ 7E($ F(]*$1&2*$;9*$%6&\]*$=i*$
%T2$=_*6-$:"%$1&\$%69$%T2$*6N*+$%i*+$7\$*4\$;?&$7&j*$76T$�&t7$�kkk$u#$`&'%$6O($
76i*+$1&2$34#$*+4\$b�[,[.���$�7C]*$1&2*$;(8=$76w%$;�\$32($7CS$Fn*6$;U#$%T2$Y(*6$79$
1&'%$ u#2*6$ 7C#*+$ %@$ %69$ 76r $ 7CJf*+�-$ k6N*+$ 70*+$ %i*+$ 7\$ *4\$ u#$ !O$ 7CJs*+$ !O$
H/I/$34$%"%$:|%$%6&\]*$*+4*6$%6Z$;U#P$;�*+$76f($%6Z$;r *6$^O($;�*+$`&E*$7Cr $%)*+$
%"%$+("=$;'%$34$;J2$C2$6Jl*+$u�*$3?$=<7$%6> *6$L"%6-$:"%$Y6#E*$;W&$7J$Fl*$%T2$*64$
*Jl%$%m*+$;JK%$76g%$6(D*$76i*+$1&2$%"%$70*+$%i*+$7\$*4\-$
$
:"%$70*+$%i*+$7\$764*6$FtR$76p#$`&\97$;r *6$��$R6E($%c$> 7$*6A7$F4$�$%@$Ls$7Cg%$76&O%$
34$70*+$L'$3'*$R6"R$;r *6$7'($76(8&$F4$*Q=$7CQ=$v���x$7e$;�*+$vY6#E*+$y�$7C(D&$d��P$
7e$ +("$ .$d��$¥$ .y-���$Ik�x-$^O($ ;�*+$1&E*$ 7Cr $34$ 70*+$ +("=$;'%$u#$!O$H/I/$X0$
*6(D=$34$Xn($*6(D=-$/0*+$L'$%c$..$70*+$%i*+$7\$;JK%$764*6$FtR$76p#$`&\97$;r *6$*4\$
v*6J$ 7C_*6$ X4\$ 7C#*+$^_*6$ ,-.-.x-$ k6N*+$ 70*+$ %i*+$ 7\$ *4\$ +�=$6W&$ 697$ %"%$�kkk$
762=$+(2$Y(*6$u#2*6$oj\$ug*+$+(2#$76i*+-$k6N*+$70*+$%i*+$7\$*4\$;<7$7U($%"%$3)*+P$
%U*6$ 7C2*6$3l($*62&$3?$%"%$6KR$;�*+$oj\$ug*+$ v76Jf*+$ 76i*+$1&2$ F(]*$u#2*6$3l($
%"%$70$%6B%$oj\$ug*+$Y6"%x$C�($+(2#$3(D%$%6#$%"%$�kkk$764*6$3(]*$%T2$=_*6-$/(9R$
76p#$3(D%$764*6$FtR$%"%$70*+$%i*+$7\$*4\P$*+2\$7C#*+$*Q=$L2&$;n$764*6$FtR$76]=$=O7$
*6c=$+�=$�$70*+$%i*+$7\$*N2-$�2&$Y6($764*6$FtR$%"%$70*+$%i*+$7\$*4\P$3�*$%S*$R6E($
u&\$ 7C_$=O7$ L'$ u#2*6$*+6(DR$ 3t*$ 7E($ %T2$ *64$ *Jl%$ 7Cg%$ 76&O%$!O$H/I/P$ %"%$:|%$
%6&\]*$*+4*6$6#<%$76&O%$%6> *6$1&\?*$;r 2$R6J@*+$v*6J$7C_*6$X4\$7C#*+$^_*6$,-.-.x-$
:6> *6$R6T$;n $34$;2*+$76p#$;&0($%i*+$7"%$%E($70$%"%$�kkk$34$%c$%"%$Y9$6#U%6$%E($70$
76]=$ �-���$ �kkk$ Y6"%$ 7U($ I(D7$ k2=$ 34$ 6(D*$ ;2*+$ 7(9*$ 64*6$ R6j*$ F#U($ %"%$ �kkk$
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764*6$y$*6c=$v2x$*6N*+$�kkk$F4=$Q*$CA7$%c$Fn($%W*$;JK%$70$%6B%$FU($=O7$%"%6$6(D&$
1&E$6@*$76p#$%"%$7(]&$%6&�*$=l(P$34$%c$768$L�$;JK%$%0$R6W*$6#"$vXx$%"%$�kkk$> 7$%c$
Fn ($6@*$%W*$%E($70$;8$+(E=$*K$L#$3l($7e$FD$74($LE*P$;<%$X(D7$X�*+$%"%6$L"7$*6tR$%6w*+$
;8$ %�7$ +(E=$%6($ R6> P$34$;c*+$%�2$*6N*+$u#2*6$*+6(DR$ Y6i*+$%c$ Fn (P$ 34$ v%x$ *6N*+$
�kkk$76&2$F�$L�$;JK%$X"*$62\$762*6$FG-$�#$;c$Y6E$*Q*+$7CE$*K$L�$7Cs$764*6$=O7$%6Z$
7(]&$%6> *6$;8$o"%$;r *6$3(D%$%@$%A&$FU($%"%$�kkk-$
$
�4$=O7$R6W*$%T2$%"%$%&O%$%E($ 70$*4\P$k+6r $;r *6$L'$.�y[.���[k��:~$.�[��[.���$;n$
;JK%$"R$u|*+$*6�=$+(wR$%"%$�kkk$%c$> 7$6@*$.$7e$;�*+$v34$7C#*+$34($7CJf*+$6KRP$7l($
�$7ex$3?$+("$7Cr $74($LE*$%c$768$%6&\8*$+(2#PX"*P$YG$+(2#$Y¦#$62\$%6#$76&]-$k6N*+$;(?&$
Y6#E*$7C#*+$k+6r $;r *6$*4\$*6�=$;"*6$+("$74($LE*$ug2$7C]*$*6N*+$=B%$+("$;n$76#E$
76&t*$+(N2$*+Jf($=&2$34$*+Jf($X"*$34$76t=$%6> $*6�=$;A&$+("$�kkk$*9&$%c$b$*+Jf($
=&2-$:"%$;(?&$Y6#E*$*6�=$+(E($1&\97$%"%$1&\?*$F2#$;O*+$34$*K$vX2#$+�=$3(D%$;J2$
C2$Y6#E*$%6(97$Y6A&$3?$+("$74($LE*$;8$;W&$7J$34$%&*+$%AR$F2#$;O*+x-$
$
:6J@*+$ 7C_*6$ *4\$ %c$ 768$ ;�*+$ *+6�2$ 3l($ 3(D%$ %0$ R6W*$ 6#"$ *62*6$6@*$ %"%$ u#2*6$
*+6(DR$ 3t*$ 7E($ 1&'%$ u#2*6$ Y6i*+$=2*+$ 7> *6$ %6(9*$ FJK%P$ ;<%$ X(D7$ F4$ *6N*+$u#2*6$
*+6(DR$%&*+$%AR$%"%$ur %6$3|$3t*$7E($76T\$*O($;r 2$34$;Jf*+$XO$34$%"%$u#2*6$*+6(DR$
oj\$ug*+$34$%&*+$%AR$%"%$ur %6$3|$Y6"%-$/&\$*6(]*P$76p#$%6> *6$L"%6$%T2$:6> *6$R6TP$
%"%$�kkk$7C#*+$;Jf*+$L�7P$64*+$Y6i*+$34$3t*$7E($X(8*$;JK%$%#($F4$=2*+$7> *6$%6(9*$
FJK%$34$u#$;c$Y6i*+$R6E($%0$R6W*$6#"-$^@*$*N2$L�$Y6i*+$%c$FK($F�=$Y6($;W&$7J$3'*$
7J$*6j*$34#$*6N*+$70$%6B%$Fl*P$*6J$%E*+$34$;Jf*+$L�7P$=O7$R6W*$F4$3_$%"%$*+6�2$3|$
F2#$ ;O*+$ 34$ 1&"$ 76�2$ *6j*$ 3(]*-$ I_$ 3t\$ %c$ 768$ L�$ %c$> 7$ %E($ 70$ ;'($ 3l($ %"%$ u#2*6$
*+6(DR$%T2$y$7C#*+$L'$�$R6J@*+$76B%$%6> *6$3?$3t*$7E($7C#*+$*Jl%$7C#*+$*6(?&$*Q=$
7l(P$ 7C�$R6($*6N*+$%E($ 70$ 7CJl%$=�7$*6J$ 764*6$ FtR$ 70*+$%i*+$ 7\$34$ 76J@*+$=U($6#"$
;JK%$1&2*$7j=-$
$
56&*+$;(?&$7(97$

$
k+#4($%"%$F&t7P$1&\$;r *6$34$*+6r $;r *6$o"%$;r *6$%@$%A&$70$%6B%$%T2$*+4*6$+(2#$76i*+$
3t*$ 7E(P$%S*$%c$*6N*+$;(?&$Y6#E*$R6"R$ FG$o"%$;r *6$%"%$%6B%$*Q*+$1&2*$ 7Ca*+$ 7C#*+$
*+4*6$+(2#$76i*+$3t*$7E(-$:"%$;(?&$Y6#E*$*4\$%c$768$;JK%$%6(2$764*6$*6N*+$*6c=$L2&{$
$
• :"%$XO$F&t7$3t*$7E($%6#$7�*+$R6J@*+$76B%$v;J2$C2$%@$Ls$%6#$6#U7$;O*+$3t*$7E($L�$

u|*+$7�*+$R6J@*+$76B%x$
• :"%$1&\$;r *6$ 76g%$6(D*$%|$ 768P$ 76Jf*+$ F4$%6#$ 7�*+$R6J@*+$ 76B%P$;J2$ C2$*6N*+$

1&\$ 7�%$ %|$ 768$ %6#$ %"%$ 6#U7$ ;O*+$ 3t*$ 7E($ %6&*+$ v%"%$ 1&\$ ;r *6$ 3?$ +(2#$ 76i*+P$
Y(8=$7C2$34$;Q*+$YG$7C2*+$76(97$Xr x$

• `&\$;r *6$3?$Y(*6$u#2*6$v%AR$+(A\$R6qR$3t*$7E(P$76(97$FtR$X(8&$+("[%Jl%P$3-3-x$o"%$
;r *6$%@$Ls$R6"R$FG$%6#$%"%$ur %6$3|$3t*$7E($76J@*+$=U($

• :"%$F�*6$3g%$Y6"%$v2*$7#4*P$1&\$6#U%6$34$%&*+$%AR$%@$Ls$6U$7W*+P$XE#$6(8=x$
$

:"%$;<%$;(8=$%6> *6$;JK%$7c=$7�7$uJl($;j\$ug2$7C]*$u2*6$=|%$*6N*+$;(?&$Y6#E*$%6> *6$
;JK%$;J2$C2$7C#*+$R6|$F|%$!$34$X"#$%"#$L'$,$v%)*+$3l($*6N*+$;(?&$Y6#E*$o"%$;r *6$3?$
%@$%A&$70$%6B%x-$
$
$



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

B¸ o c¸ o chÝ nh, TË p 1 

 4-12 

.x$ :"%$XO$F&t7$3t*$7E($%6#$7�*+$R6J@*+$76B%{$!$*6(?&$*Jl%P$%"%$XO$F&t7$*4\$76Jf*+$
;JK%$"R$u|*+$;8$X2*$64*6$%"%$F&t7$3t*$7E($%@$XE*$%6#$7�*+$R6J@*+$76B%$62\$%6#$
=O7$34($R6J@*+$76B%P$X2#$+�=$%"%$;(?&$Y6#E*$%6> *6$34$Y97$6KR$;J2$34#$*6N*+$
1&\?*$6U*$%c$768$%c$;'($3l($=O7$X2*$u#$%6> *6$R6T$%6Z$;r *6$%6r &$7C"%6$*6(D=$3?$
3(D%$ 76(97$ FtR$ %"%$ 7(]&$ %6&�*$ 34$ 1&\$ ;r *6$ 76p#$ ;w*+$ F&t7$ %@$ XE*-$:6#$ 7l($ *2\P$
`&'%$6O($=l($%6Z$76i*+$1&2$!O$F&t7$^4*+$6E($*+4\$y�[�[.���$34$�&t7$^4*+$Y6i*+$
uj*$u|*+$*+4\$b�[.b[.��.$vL2&$;c$76i*+$1&2$�&t7$L�2$;0($34$X0$L&*+$%T2$�&t7$
64*+$Y6i*+$uj*$u|*+$34#$*+4\$b�[,[.���x-$

!O$F&t7$;Jf*+$XO$;2*+$;JK%$%6&�*$Xr $7C#*+$�$*Q=$1&2$3l($Lg$6�$7CK$%T2$k+j*$
64*+$R6"7$7C(8*$:6j&$"-$!E*$ug$76E#$FW*$76B$XE\$;n$;JK%$;J2$C2$v76"*+$�P$.���x$
*6J*+$3Q*$XE*$%6> *6$76B%$3�*$%6J2$L¤*$L4*+$;8$7C_*6$`&'%$6O(-$}O7$7C#*+$*6N*+$
*+&\]*$*6j*$u�*$;9*$Lg$%6t=$7C£$*4\$%c$768$F4$u#$!O$F&t7$*4\$;n$;�*+$76f($;?$
%tR$;9*$1&"$*6(?&$F�*6$3g%$34$%'$+�*+$;J2$34#$%"%$%6($7(97$=4$F�$C2$7'7$*6A7$*]*$
;JK%$1&\$;r *6$7C#*+$%"%$3Q*$XE*$6Jl*+$u�*$76g%$6(D*$v='($1&2*$7j=$%6&*+$Y6($
7"($ 76(97$ FtR$ %"%$ %AR$%6> *6$1&\?*$ F4$ 7C"*6$ F4=$+(E=$6(D&$1&E$%T2$1&"$ 7C_*6$ %E($
%"%6$7U($%"%$%AR$76AR$6@*P$;(?&$*4\$FU($%c$768$u�*$;9*$3(D%$7C_*6$X4\$1&"$%6($7(97$
7C#*+$%"%$F&t7$%@$XE*x-$�g$76E#$F&t7$;JK%$;J2$C2P$L#*+$%m*+$CA7$Y6c$Y6Q*$u#$3(D%$
76g%$ 6(D*$ F&t7$ 3t*$ 7E($=O7$ %"%6$ C(]*+$ X(D7$ 7C#*+$ %"%$ F�*6$ 3g%$ %S*$ ;2*+$ %6�*+$
%6q#P$%6�*+$6U*$*6J$3A*$;?$2*$7#4*$+(2#$76i*+$v3> $u|$*6J$k+6r $;r *6$:6> *6$R6T$
L'$ y�[:~[.���$ X2*$ 64*6$ *+4\$ b�[�[.���$ ;?$ %tR$ ;9*$ %@$ Ls$ 1&\$ ;r *6$ 2*$ 7#4*$
;Jf*+$XOP$34$k+6r $;r *6$L'$��[:~[.���$X2*$64*6$*+4\$�[.b[.���$o"%$;r *6$3A*$;?$
70$%6B%$34$Y62($76"%$%"%$6#U7$;O*+$762*6$7C2$+(2#$76i*+x-$

/CJl%$=�7$%6J2$%c$=O7$Y9$6#U%6$*4#$%6#$3(D%$7C_*6$%"%$ug$F&t7$3?$It*$7E($;Jf*+$L�7P$
6#<%$It*$7E($76&e$*O($;r 2P$34$%m*+$Y6i*+$%c$ug$F&t7$76B$62($3?$L�2$;0($34$X0$o&*+$
=O7$L'$;(?&$%T2$�&t7$64*+$Y6i*+$uj*$u|*+$I(D7$k2=-$�g$F&t7$*4\$X2*$;W&$ug$;r *6$
;D$ 7C_*6$ F]*$`&'%$6O($ 76p#$:6J@*+$ 7C_*6$ 7C)$Xr $%T2$`&'%$6O($Y6#"$6aR$*Q=$.���$
*6J*+$C�($Xr $6#n*$FU(-$:"%$ug$F&t7$Y6"%$3�*$%6J2$;J2$C2$;JK%$XE*$ug$76E#$;W&$7(]*-$

}�($ug$F&t7$7C#*+$%"%$ug$F&t7$7C]*$%6Z$;?$%tR$;9*$=O7$R6J@*+$76B%$3t*$7E(-$Il($
%"%6$7(9R$%t*$;cP$76_$Y6i*+$u£$+_$7_=$C2$;JK%$%@$Ls$R6"R$FG$%6#$3t*$7E($;2$R6J@*+$
76B%$34$ F(]*$R6J@*+$ 76B%-$/&\$*6(]*P$6(D*$Y6i*+$%c$=O7$!O$ F&t7$3t*$ 7E($%6&*+$
*4#$;JK%$;J2$C2$op=$oq7-$

bx$ :"%$1&\$;r *6$76g%$6(D*{$}O7$L'$1&\$;r *6$*4\$*6�=$76g%$6(D*$%"%$F&t7$=l($"R$u|*+$
*6J$�&t7$^4*+$6E(P$�&t7$64*+$Y6i*+$uj*$u|*+P$34$k+6r $;r *6$3?$�*$7#4*$;Jf*+$XO-$
:"%$1&\$;r *6$Y6"%$o"%$;r *6$;(?&$Y(D*$;8$7(9*$64*6$6#U7$;O*+$3t*$7E($=4$Y6i*+$;JK%$
Lg$6�$7CK$%T2$%"%$F&t7$s$%AR$%2#$6@*$*6J$%"%$F&t7$Y8$7C]*-$}O7$L'$1&\$;r *6$F#U($*4\$
%6Z$=2*+$7> *6$%tR$*6t7$%6#$%"%$F&t7$FD$;JK%$X2*$64*6$7�$Fj&$*6�=$%'$+�*+$;"R$B*+$
*6N*+$*6&$%W&$6(D*$7U($*6J*+$;J@*+$*6(]*$F4$Y6i*+$6_*6$764*6$;JK%$=O7$F#U7$%"%$
;(?&$Y6#E*$;"R$B*+$;JK%$*6&$%W&$6(D*$76f($34$%"%$=|%$7(]&$%6> *6$L"%6$%6&*+-$

I> $u|$*6J$%"%$1&\$;r *6$3?$Y> %6$% $34$7Ca*+$7E($R6J@*+$7(D*$;Jf*+$XO$;n$7Cs$764*6$
=O7$3A*$;?$Fl*$7C#*+$*6(?&$*Q=$34$%6#$7l($+W*$;j\$76_$%6w*+$;n$%E*$7Cs$7> *6$6(D&$
1&E$%T2$%"%$F#U($6_*6$3t*$7E($;Jf*+$XO$6(D*$;U($ v*6J$%6&\8*$%#*72(*pC$;9*[;($7�$
%"%$%E*+x-$/6t=$%6> $6(D*$*2\P$%"%$1&\$;r *6$*4\$%m*+$%S*$R6B%$7UR$34$Y6c$6(8&$;'($
3l($*+Jf($L�$u|*+$;Jf*+$XOP$;�*+$76f($FU($F(]*$1&2*$;9*$%"%$76T$7|%$1&2*$F(]&$"R$
u|*+$;'($3l($*6N*+$70$%6B%$Y(*6$u#2*6$Y62($76"%$3t*$7E($7&j*$76p#$R6"R$F&t7-$�#$
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3t\$Y6i*+$*+U%$*6(]*$+_$Y6($=O7$%6T$Y62($76"%$op$7E($=i$7E$6D$76'*+$;(?&$7(97$*4\$
*6J$F4$=O7$%"($+_$;c$;8$*+Jf($72$L�$u|*+$v%6B$Y6i*+$R6E($;8$*+Jf($72$7&j*$76p#x-$

yx$ :"%$1&\$;r *6$Y(*6$u#2*6{$/_*6$7CU*+$7J@*+$7g$%m*+$oE\$C2$;'($3l($%"%$1&\$;r *6$3?$
Y(*6$u#2*6-$/C#*+$F�*6$3g%$64*+$6E(P$%c$%"%$\]&$%W&$C�$C4*+$3?$%AR$R6qR$%6#$%"%$70$
%6B%$Y(*6$u#2*6$Y62($76"%$=&'*$%&*+$%AR$ur %6$3|$I/$X(8*-$/&\$*6(]*P$;'($3l($%"%$
R6J@*+$76B%$Y6"%$76_$%"%$1&($;r *6$*4\$%m*+$3�*$%S*$*6N*+$76(9&$Lc7$*+6(]=$7Ca*+-$$$$$$

I> $u|{$%"%$1&\$;r *6$3?$%AR$R6qR$3t*$7E($%6#$3t*$7E($;Jf*+$XO$34$;Jf*+$76&e$*O($
;r 2$76Jf*+$;r *6$C2$*6N*+$7&\9*$%|$768$%6#$R6J@*+$7(D*$6#<%$74&$*6A7$;r *6$%6B$
Y6i*+$%6Z$C�$%"%$F#U($7&\9*$op=$%c$76> %6$6KR$3l($1&\$R6U=$Y�$76&t7$7'($76(8&$%T2$
%"%$F#U($R6J@*+$7(D*$6#<%$74&$%|$768$Y6i*+-$V(?&$*4\$6U*$%69$6(D&$1&E$L�$u|*+$
%T2$op[76&\?*-$

k6(?&$1&\$;r *6$Y(*6$u#2*6$CA7$=@$6�$*]*$%W*$R6E($76t*$7Ca*+$%j*$*6�%$7C#*+$Y6($
u(£*$+(E(-$56#E*+$ 76f($+(2*$ 76g%$ 79$+(N2$%"%$+(A\$R6qR$1&"$*+�*P$*+�*$6@*$%E$
=B%$7'($;2$%6#$R6qR$7C#*+$1&\$;r *6-$�#$3t\$Y6i*+$%c$+_$*+U%$*6(]*$Y6($%"%$%6T$
Y(*6$u#2*6$Y62($ 76"%$762*$R6(?*$3?$3(D%$6a$=A7$*6(?&$76f($+(2*$;8$*6t*$34$o(*$
%AR$FU($+(A\$R6qR$=l(-$

/C#*+$ 76f($ +(2*$ 76g%$ 6(D*$ *+6(]*$ %B&$ I�/��k��P$ 7A7$ %E$ %"%$ F#U($ +(A\$ R6qR$ Y(*6$
u#2*6$3t*$7E($*4\$;?&$;n$Xr $Xn($Xz$76p#$k+6r $;r *6$L'$.�$*+4\$y[b[b���-$!A7$Yh$=O7$
F#U($+(A\$R6qR$*4#$;JK%$:6> *6$R6T$%6AR$76&t*$7C#*+$7J@*+$F2($;?&$R6E($R6)$6KR$3l($
V(?&$�$%T2$�&t7$�#2*6$*+6(DR$v�&t7$L'$.y[.���[`^.�x-$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

k6(?&$1&\$;r *6$%6($7(97$3?$+("$3t*$7E($=4$76Jf*+$L�$Y6i*+$;JK%$76($64*6$7C#*+$=O7$
*?*$Y(*6$79$76r $7CJf*+$;2*+$;JK%$"R$u|*+-$k6N*+$1&\$;r *6$*4\$+j\$C2$Lg$XcR$=q#$
*6J$7CK$%AR$%6q#$34$%&*+$%AR$3t*$7E($7C]*$=O7$L'$7&\9*$%6J2$76#E$;"*+-$

,x$ :"%$:i*+$Jl%$1&'%$79$3?$^4*+$6E(P$It*$7E($;Jf*+$XO$34$64*+$Y6i*+{$I(D7$k2=$
;n $YG$Y97$6W&$697$%"%$%i*+$Jl%$64*+$6E($1&'%$79P$+�={$
• :i*+$Jl%$��$v}B%$%6A7$7E(x$v.���x$
• :i*+$Jl%$�����$v�*$7#4*$7> *6$=U*+$7C]*$X(8*x$v.��,x$34$�����$~��/$v.���x$$
• :i*+$Jl%$}��~��$v§$*6(£=$64*+$6E(x$v.���x$
• :i*+$Jl%$�/:�$v:i*+$Jl%$1&'%$79$3?$7(]&$%6&�*$%AR$+(A\$R6qR$;4#$7U#$34$

+("=$L"7$76&\?*$3(]*x$v.���x-$
• :i*+$Jl%$:����H$v.��bx$
• :i*+$Jl%$3?$7E($7Ca*+$v7Ca*+$7E($7#4*$R6W*$7'($;2x$v.���x$
• :i*+$Jl%$���$L�$.,�$v3?$R6w%$FK($%T2$76T\$76TxP$34$
• !(]*$XE*$H6($*6l$3?$5(8=$L#"7$k64$*Jl%$3?$%E*+$v~�:x$;'($3l($Y6&$3g%$:6j&$"$

/6"($!_*6$�J@*+$v!(]*$XE*$+6($*6l$/iY\ix$YG$7U($/#Y\#$76"*+$.b[.��y$

/0$%6B%$^4*+$6E($769$+(l($v�}�x$;S($%"%$:6> *6$R6T$76i*+$1&2$%"%$%i*+$Jl%$%T2$
�}�P$;<%$X(D7$F4$;'($3l($*6N*+$%i*+$Jl%$F(]*$1&2*$;9*$5(8=$L#"7$k64$*Jl%$3?$
%E*+P$ *6�=$ 7U#$ ug*+$ ;JK%$ %"%$ 70$ %6B%$ 1&E*$ FG$ 64*+$ 6E($ 6(D&$ 1&E$ %c$ *6N*+$
*6j*$3(]*$%c$7C_*6$;OP$=B%$FJ@*+$76#E$;"*+$34$%c$Y(*6$*+6(D=-$Vj\$F4$=O7$76�$
76"%6$Fl*$;'($3l($*+4*6$64*+$6E($I(D7$k2=-$
Vn$%c$=O7$L'$%"%$6(DR$;r *6$34$%i*+$Jl%$%T2$�(]*$6(DR$1&'%$;?$%tR$7l($3A*$;?$Y62($
76"%$3t*$7E($1&2$X(]*$+(l(-$:6#$;9*$*2\P$I(D7$k2=$%6J2$762=$+(2$YG$Y97$XA7$Yh$6(DR$
;r *6$34$%i*+$Jl%$*4#$*]&$7C]*-$}|%$;> %6$%T2$%"%$%i*+$Jl%$*4\$ F4$ F4=$7Q*+$7> *6$
6(D&$1&E$76i*+$1&2$3(D%$6KR$FG$6#"$7'($;2$%"%$6#U7$;O*+$Y62($76"%$R6B%$7UR$%T2$3t*$
7E($1&2$X(]*$+(l(-$�#$1&"$7C_*6$6O($*6tR$Y6&$3g%$3�*$7(9R$7|%P$I(D7$k2=$L�$R6E($%6r &$
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*+4\$%4*+$*6(?&$"R$Fg%$7C#*+$3(D%$"R$u|*+$%"%$%i*+$Jl%$7C]*$34#$F&t7$I(D7$k2=-$
$
}O7$34($%i*+$Jl%$1&2*$7Ca*+$F4{$
• :i*+$Jl%$3?$3t*$7E($64*+$6#"$1&'%$79$X�*+$;Jf*+$L�7$v:i*+$Jl%$:�/�¨x$
• :i*+$Jl%$6E($1&2*$3?$3t*$7E($64*+$6#"$1&'%$79$$v:i*+$Jl%$/��xP$.���$
• :i*+$Jl%$6E($1&2*$3?$3(D%$*6tR$Y6�&$7U=$76f($%"%$op$76J@*+$=U($;Jf*+$XOP$

.���$
• :i*+$Jl%$6E($1&2*$3?$%#*72(*pCP$.��b$
• :i*+$Jl%$1&'%$79$3?$^4($6#4$%i*+$7"%$5(8=$L#"7$64*+$6#"$7U($X(]*$+(l(P$.��b$
• :i*+$Jl%$3?$^KR$;�*+$3t*$%6&\8*$64*+$6#"$`-79$X�*+$;Jf*+$XO$v:}�xP$.���$
• :i*+$Jl%$3?$+(2#$76i*+$;Jf*+$XOP$.���$
• :i*+$Jl%$3?$7> *$6(D&P$X(8*$X"#$;Jf*+$XOP$.���$
• :i*+$Jl%$3?$VQ*+$YG$74&$Li*+P$.���$
• :i*+$Jl%$F(]*$1&2*$7l($3(D%$6U*$%69$7C"%6$*6(D=$R6"R$FG$%T2$:6T$74&$3t*$7E($

76T\$*O($;r 2$v:�kx$.��y$34$k+6r $;r *6$76J$v.���x$
• :i*+$Jl%$3?$3t*$7E($64*6$Y6"%6$34$64*6$FG$1&'%$79$X�*+$;Jf*+$76T\$*O($;r 2$

v:Ikx$.���$34$k+6r $;r *6$76J$v.���x-$
$$
I(D7$k2=$;n $YG$Y97$=O7$L'$%i*+$Jl%$3?$F&t7$64*+$Y6i*+$1&'%$79$$
$

�x$ k6N*+$Y6> 2$%U*6$Y6"%{$:"%$;(?&$Y6#E*$3?$XE#$6(8=$%W*$%c$R6U=$3($XE#$6(8=$%@$
XE*$ ;'($ 3l($ %"%$ uU*+$ 6#U7$ ;O*+$H/I/$ 34$ %6#$ R6qR$ %&*+$ %AR$ XE#$ 6(8=$ %U*6$
7C2*6$;'($3l($%"%$R6U=$3($XE#$6(8=$;c$v3l($Y6E$*Q*+$%c$%"%$X(D*$R6"R$Y6&\9*$
Y6> %6$3?$+("$%E$;'($3l($%"%$%i*+$7\$XE#$6(8=$;8$%c$;JK%$Y62($76"%$2*$7#4*x-$
$
:@$Ls$%6#$3(D%$%AR$3'*$34$1&\$6#U%6$:�^/$H/I/$;JK%$1&\$;r *6$7C#*+$k+6r $;r *6$
L'$,b[:~[.���$*+4\$.�[��[.���-$k+6r $;r *6$*4\$"R$u|*+$;'($3l($7A7$%E$%"%$*+4*6$
Y(*6$79$34$1&\$7C"%6$*6(D=$%6#$%i*+$7"%$R6j*$X0$*+&�*$Fg%$;'($3l($y$%AR$;W&$7J-$
V'($3l($*+4*6$H/I/P$;(?&$*4\$%c$*+6�2$C�*+{$
$
• k6c=$�{$%"%$Y6#E*$;W&$7J$34#$H/I/$Fl*$6@*$.�$7C(D&$;i$F2$vy�$7C(D&$;i$F2$;'($
3l($%E*+xP$%O*+$3l($%"%$6_*6$76B%$!�/$34$6W&$*6J$XA7$Y8$ug$"*$���$!O$H/I/$
%m*+$R6E($7C_*6$F]*$/6T$7Jl*+$:6> *6$R6T$76i*+$1&2-$

• k6c=$!$�$7C]*$y�$7e$;�*+$vbPb$7C(D&$;i$F2x$*6J*+$uJl($%"%$=B%$%T2$k6c=$�P$u#$
!O$H/I/$1&\97$;r *6$L2&$Y6($!O$5^V/$76i*+$1&2$

• k6c=$:$�$uJl($y�$7e$;�*+$vbPb$7C(D&$;i$F2xP$!O$H/I/$%c$768$1&\97$;r *6$v6#<%$
76t=$%6> $&e$1&\?*$%6#$%"%$%@$1&2*$%6&\]*$*+4*6$7Cg%$76&O%$=(£*$F4$%"%$%@$
1&2*$*4\$7&j*$76p#$k+6r $;r *6$L'$,b$34$;JK%$!O$5^V/$76i*+$1&2x-$

$
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56i*+$ %c$ ;U#$ F&t7$ *4#$ 3?$ 3t*$ 7E($ 64*+$ 6#"$=4$ 7C#*+$ ;c$ ;J2$ C2$ %"%$ +(l($ 6U*$$
7C"%6$ *6(D=$ %T2$ X]*$ 3t*$ %6&\8*$ 64*+$ 3?$ =A7$ ="7$ 6#<%$ 6J$ 6z*+$ 64*+$ 6#"-$
k+#4($C2P$�&t7$R6"R$Y6i*+$%c$1&\$;r *6$+(wR$%"%$%6T$+(2#$*6t*$6#U7$;O*+$3l($7J$
%"%6$F4$%6T$Y62($76"%$3t*$7E($;2$R6J@*+$76B%$6#<%$3l($7J$%"%6$T\$76"%$%6r &$7C"%6$
*6(D=$7C]=$6KR$;�*+$;'($3l($3t*$%6&\8*$64*+$6#"$7�$�%�2�;9*�%�2-$
$
:W*$R6E($;J2$34#$7C#*+$F&t7$%T2$I(D7$k2=$*6N*+$6(DR$;r *6$34$*+6r $;r*6$76J$1&'%$
79$=4$+W*$;j\$:6> *6$R6T$;n$762=$+(2$v;<%$X(D7$F4$%"%$6(DR$;r *6$����k$3?$7g$u#$
6#"$%"%$6#U7$;O*+$3t*$7E($+(N2$%"%$*Jl%$7C#*+$Y6&$3g%x-$$
$
k6(?&$k+6r $;r *6$Y6"%$*62&$;n $;JK%$76($64*6P$%&*+$%AR$%@$Ls$R6"R$ FG$%6#$%"%$
6#U7$ ;O*+$!�/-$/&\$*6(]*$=�($=O7$ 76#E$ 76&t*$!�/$%W*$R6E($ ;JK%$R6]$%6&�*$
76i*+$1&2$3(D%$76g%$6(D*$%"%$1&\$;r *6$7C]*$%@$Ls$%T2$7�*+$7CJf*+$6KR-$
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,-.$ /01*+$23$45$46*$78($901*+$23$$

,-.-:$ ;&8*$<=$901*+$23$

>?%$901*+$23$@(A7$BCD$E>/!@BF$90G%$7H5*H$<6I$*JD$:KKL$9M$N&8*$<=$HA$7H'*+$
+(C#$ 7HO*+$46*$ 78($901*+$23$ 7P($@(A7$BCD$4Q($ 70$%"%H$ <5$D37$%R$N&C*$N&8*$ <=$
%H&ST*$*+5*H$ 7UV%$ 7H&3%$!3$WX@X-$ $BH(AD$4?$%YC$>/!@B$2C#$+ZD$4(A%$[\S$
]V*+$%"%$9^ *H$H0Q*+$%H(_*$<0G%`$7HM$%H_$45$ab$7H&67$%H#$N&8*$<=$901*+$23-$>"%$
2C*$ %YC$ >/!$ 2"#$ %"#$ 7UV%$ 7(_I$ 4Q($ >?%$ 7U0c*+$ H#d%$ .$ eHf$ %?%$ 7U0c*+$ Egh*H$
,-.-:F-$$

>?%$/01*+$23$@(A7$BCD$%H^ &$7U"%H$*H(AD$N&8*$<=$45$<6I$a_$H#P%H$28#$7Uh$i-KjK$
aD$N&'%$<3$7HO*+$N&C$,$aH&$N&8*$<=$901*+$23-$>R$%k&$7l$%Hm%$%YC$,$nH&$N&8*$
<=$901*+$23$*5S$ <5$aH"%$*HC&-$op($aH&$%H(C$ 7H5*H$7q$K$ 7Q($:,$IH\*$aH&-$>"%$
IH\*$ aH&$ *5S$ %f$ *H(AD$ 4?$ IH\*$2l$%O*+$ 7"%$28#$ 7Uh$ 7Q($ %"%$HP7$ ]0Q($ N&Sr*$
N&8*$<=$%YC$Dh*H-$op($IH\*$aH&$7UV%$7H&3%$%f$7q$L$9_*$i$HP7-$

>"%$2C*$N&8*$<=$]V$"*$90G%$7H5*H$<6I$9M$N&8*$<=$%"%$]V$"*$N&S$DO$<Q*$*H0$]V$
"*$aHO($IH?%$;s:`$[\S$]V*+$%t&$ob$XH&6*$4-4-$u'$<0G*+$%"%$2C*$N&8*$<=$]V$"*$
9C*+$7J*+$<T*$7UT*$%R$vc$%"%$]V$"*$9t&$70$*0Q%$*+#5($HkI$]w*-$

$
,-.-.$ gA$7H'*+$901*+$23$

;&8*$<=$45$IH\*$<#P($HA$7H'*+$901*+$23$

>J*$%m$s&67$7l$%Hm%$g3($/Z*+$!3$7U0c*+$*+5S$x,$7H"*+$xi$*JD$:Ky:`$B+H^ $9^ *H$
v'$Lz{>e$*+5S$xK$7H"*+$x.$*JD$:Ky:$45$;&S_7$9^ *H$v'$:zy{>e$*+5S$x,$7H"*+$
xi$*JD$:Ki,`$!3$WX@X$9| $7H(_7$<6I$4(A%$N&8*$<=$45$IH\*$<#P($901*+$23$9M$a(MD$
v#"7$4(A%$[\S$]V*+$45$v}C$%H~C$901*+$23$*H�D$7J*+$%01*+$45$IH"7$7U(M*$HA$
7H'*+$901*+$23`$9"I$m*+$90G%$*H~*+$ST&$%t&$%YC$IH"7$7U(M*$a(*H$7_$45$C*$*(*H$
N&'%$IH�*+-$
$
X#5*$23$HA$7H'*+$901*+$23$E2C#$+ZD$901*+$23$%H#$%"%$IH0R*+$7(A*$%R$+(Q($45$
7HO$vRF$7P($@(A7$BCD$4Q($vV$vc$H~&$%YC$*H\*$]\*$D5$!3$WX@X$<5$%HY$7HM$N&8*$<=-$
�!B�$%"%$ %kI$N&8*$ <=$901*+$23$ 7U#*+$IHPD$4($ N&Sr*$HP*$%YC$Dh*H$ 7H�#$vV$
IH\*$%kI$N&8*$<=$%YC$BH5$*0Q%-$>"%$7l$%Hm%$N&'%$]#C*H`$%"%$7H5*H$IHt*$a(*H$
7_`$%"%$9R*$4^ $N&\*$vV`$45$7k7$%8$%O*+$]\*$9r&$%f$7U"%H$*H(AD$28#$4A$45$]&S$7Uh$
HA$7H'*+$901*+$23`$45$%f$7U"%H$*H(AD$7&\*$7HY$%Hd7$%H�$%"%$N&S$9^ *H$4r$N&8*$<=$
46*$78($901*+$23-$
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oP*+$<0Q($901*+$23$90G%$%H(C$7H5*H$j$<#P(�$
$
:F$ gA$7H'*+$N&'%$<3$E;sF�$/\S$<5$HA$7H'*+$901*+$%H� *H$S_&$9'($4Q($%8$*0Q%-$

gA$7H'*+$*5S$9f*+$4C($7U�$%HY$%H'7$7U#*+$*r*$a(*H$7_$N&'%$]\*`$%H� *H$7U^ `$
4J*$H#"`$N&'%$IH�*+$45$2C#$+ZD$%"%$7&S_*$901*+$23$*'($7HY$9O$g5$B3($4Q($
%"%$7U&*+$7\D$H5*H$%H� *H$7�*H`$%"%$7H5*H$IH'$45$%"%$aH&$4V%$9d%$2(A7`$%�*+$
*H0$4Q($%"%$%}C$aH�&$*'($4Q($%"%$*0Q%$<"*+$+(r*+-$$

.F$ gA$7H'*+$901*+$7�*H$E/XF�$/\S$<5$HA$7H'*+$901*+$7U#*+$IHPD$4($D37$7�*H`$
*'($%"%$7�*H$4Q($*HC&$45$*'($%"%$9t&$D'($+(C#$7HO*+$N&C*$7U�*+$7U#*+$7�*H$
45$IH?%$4?$<G($� %H$a(*H$7_`$4J*$H#"$45$C*$*(*H$%YC$7�*H-$

LF$ gA$7H'*+$901*+$H&SA*$E/gF�$/\S$<5$HA$7H'*+$901*+$23$7U#*+$IHPD$4($D37$
H&SA*`$*'($%"%$H&SA*$7U#*+$7�*H$4Q($*HC&$45$%HY$S_&$IH?%$4?$%"%$ST&$%t&$
4r$a(*H$7_`$4J*$H#"`$%H� *H$7U^ $45$C*$*(*H$

,F$ gA$7H'*+$901*+$[| $E/�F�$/\S$<5$HA$7H'*+$901*+$7U#*+$IHPD$4($D37$[| `$*'($
%"%$ [| $ <\*$ %6*$ 4Q($ *HC&`$ +ZD$ 901*+$ 7Q($ 9Z*+$ U&3*+$ H#d%$ %"%$ HA$ 7H'*+$
901*+$aH"%`$45$IH?%$4?$ST&$%t&$v8*$[&k7$%YC$[| $45$<G($� %H$%H&*+$%YC$%8$[| -$

zF$ gA$7H'*+$901*+$9O$7H^ $E//XF�$gA$7H'*+$901*+$*5S$2C#$+ZD$7k7$%8$%"%$<#P($
901*+$IH'$E7Uq$;sF$7U#*+$IHPD$4($D37$7H5*H$IH'$HCS$7H^ $[| -$gA$7H'*+$*5S$
90G%$%H(C$*H�`$7&�$7H�#$9d%$9(MD$45$7� *H$%Hk7$v}$]?*+$%YC$7q*+$901*+-$!3$
WX@X$45$�!B�$7�*H$IH'($HGI$IH\*$<#P($%"%$901*+$9O$7H^ $*5S-$

jF$ gA$7H'*+$901*+$%H&ST*$]?*+$E>�F�$gA$7H'*+$*5S$+ZD$%"%$901*+$]#$D37$
HCS$ *H(r&$ 7l$ %Hm%`$ ]#C*H$ *+H(AI$ BH5$ *0Q%$ *�D$ 7U#*+$ %"%$ 9^ C$ 9(MD$ 7H($
%O*+`$%"%$*O*+$7U01*+`$aH&$aHC($7H"%$+p$%�*+$*H0$901*+$45#$UC$*H~*+$aH&$
a(*H$7_$DQ(`$%"%$9R*$4^ $45$%J*$%m$N&\*$vV`$%"%$%8*+`$+C$901*+$v�7$45$%"%$
*H5$aH#$v}$]?*+-$BH~*+$901*+$*5S$%�*+$%f$ 7HM$ <5$%"%$901*+$*�D$7U#*+$
IHPD$4($%YC$7l$%Hm%`$]#C*H$*+H(AI`$*H5$D"S$H#d%$7U01*+$H�%$*5#$9f-$

$
XH�D$N&Sr*$IH\*$<#P($45$9(r&$7(_7$DP*+$<0Q($901*+$7H&3%$4r�$
$$$
• !3$7U0c*+$!3$W(C#$7HO*+$@6*$78($["%$9^ *H$IH\*$<#P($DP*+$<0Q($N&'%$<3$
• >HY$ 7�%H$ ��$ 2C*$ BH\*$ ]\*$ 7�*H$ ["%$ 9^ *H$ IH\*$ <#P($ %"%$ HA$ 7H'*+$ 901*+$
%H&ST*$]?*+`$901*+$9O$7H^ `$45$901*+$7�*H$$

• >HY$7^ %H$��$2C*$BH\*$]\*$H&SA*$["%$9^ *H$IH\*$<#P($HA$7H'*+$901*+$H&SA*$
45$901*+$+(C#$7HO*+$*O*+$7HO*-$

$
$ oP*+$<0Q($901*+$23$H(A*$%f$
$

BJD$ :KKi`$ DP*+$ <0Q($ 901*+$ 23$ @(A7$ BCD$ %f$ aH#8*+$ HR*$ .xx-xxxaD$ 901*+$
E[�D$!8*+$,-.-:F-$X&S$*H(T*$HA$7H'*+$N&'%$<3$%H�$aH#8*+$:z-:.:aD`$7U#*+$aH($
9f$901*+$7�*H$<5$:,-x:,aD$45$901*+$H&SA*$.z-xx,aD-$u'$aD$%�*$<P($7H&3%$4r$
HA$ 7H'*+$ 901*+$ %H&ST*$ ]?*+`$ 901*+$ 9O$ 7H^ $ 45$ 901*+$ [| -$ u#$ 4Q($ %H(r&$ ]5($
901*+$23$*JD$:KK.$E!8*+$,-.-.F`$DP*+$<0Q($901*+$23$H(A*$7P($9| $90G%$Dc$U3*+$
9"*+$aM-$$
$
gR*$:{L$v'$%t&$%t*$90G%$7HCS$7H_$H#d%$7J*+$%01*+$a_7$%k&-$g(A*$7P($%f$:iy$IH5$
9C*+$ 90G%$ aHC($ 7H"%$ *H�D$a_7$ *'($ 4Q($DP*+$ <0Q($ 901*+$23`$ *H0*+$IH5$45$ %"%$
%O*+$7Uh*H$7H(_7$2^ $7P($IH5$9| $[&'*+$%kI`$%t*$aHO($IH?%-$
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!8*+$,-.-:$$
>H(r&$]5($901*+$7H�#$%kI$N&8*$<=$45$<#P($Dd7$901*+`$xK{:KKi$

s#P($901*+$7H�#$
%kI$N&8*$<=$

>-$]5($
EaDF$

!T$
7O*+$

!XB$ BHVC$ u�($
>kI$IH'($
9"$#*+$

/k7$

;&'%$<3�$ :z-:.:$ i.$ L-K,K`j$ z-:Ly`j$ :-,K:-j.$ L-yLj$ ij.$
X�*H$<3$ :i-,,K$ ..$ jjy$ L-K,y$ L-x,:$ ,-yi,$ ,-yKj$
g&SA*$<3$ Lj-Li.$ �$ zL$ L-zzy$ ,-Kij$ :.-Kzj$ :,-y.K$
/01*+$9O$7H^ $ L-.::$ �$ :-.,j$ :-Kjz$ �$ �$ �$
Xl*+$IH?$ i.-:zL$ K,$ z-K:i$ :,-jxK$ K-zxK$ .:-zLi$ .x-,yi$
/01*+$>�$ z-,z:$ n%]<$ n%]<$ n%]<$ n%]<$ n%]<$ n%]<$
/01*+$[| $ ,j-K:x$ n%]<$ n%]<$ n%]<$ n%]<$ n%]<$ n%]<$
/01*+$aH"%$ y,-z,z$ n%]<$ n%]<$ n%]<$ n%]<$ n%]<$ n%]<$
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• >H� *H$IHY$aHO*+$7H(_7$<6I$:$Dm%$+("$%H� *H$7Hm%$%H#$%"%$]^ %H$4?$[�$2&=7$

<(T*$7H5*H$IH'-$XHCS$45#$9f`$7q*+$7�*H$<P($%f$*H~*+$H0Q*+$]w*$%H#$+("$4�$
[�$2&=7-$

• BH~*+$ H0¤*+$ ]w*$ *5S$ %R$ 28*$ 90G%$ ])*+$ 9M$ 7� *H$ +("$ 4�$ 7'($ 9C-$ >"%$
H0Q*+$]w*$%�*+$7HCS$9l($ 7&�$ 7H�#$7&S_*$E<#P($9^ C$Hh*H`$ 7h*H$7UP*+$Dd7$
901*+$4-4F$45$ <#P($]^ %H$4?$%&*+$%kI$E4� $]?$%f$D"S$<P*HF-$gt&$H_7$%"%$
7&S_*$[�$2&=7$%f$Dm%$4�$:xx�:zx$9Z*+{aD-$
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• o37$%HY$aHC($7H"%$[�$2&=7$D&'*$aHC($7H"%$D37$7&S_*$*5#$9f$%t*$90G%$%8$
.$ 7�*H$ $ E9(MD$9($45$9(MD$9_*F$%H#$IH�I-$B_&$[�$2&=7$D&'*$]q*+$ <P($9M$
7U8{9f*$aH"%H`$%HY$aHC($ 7H"%$%�*+$%t*$IH8($90G%$%"%$ 7�*H$%f$ <(T*$N&C*$
%H#$IH�I-$

• /M$%kI$+(kS$IH�I$aHC($7H"%$7&S_*`$%"%$7�*H$c$9(MD$9($45$9_*$%f$7HM$7H#8$
7H&6*$4Q($*HC&$E+('*+$*H0$95D$IH"*$4r$H5*+$aHO*+$N&'%$7_F$9M$98D$28#$
<G($� %H$%YC$%8$HC($IH� C-$nH#8*$7(r*$IH8($7U8$%H#$%"%$7�*H$7U&*+$+(C*$7H01*+$
%C#$HR*$Dm%$9| $7H#8$7H&6*$E90G%$["%$9^ *H$7H�#$v'$H5*H$aH"%H$H#d%$v'$
%Hp$7UT*$[�F-$

• >HPS$7UT*$%)*+$D37$7&S_*`$%"%$[�$2&=7$*H�$%f$:,$H#d%$.,$%Hp$%f$%0Q%$
IH� $%C#$HR*$%"%$[�$2&=7$7HO*+$7H01*+$%f$,x�,z$%Hp$

$
@r$%"%$%\&$H�($9(r&$7UC$46*$78($%YC$@�X��Buu`$9| $%f$::$%O*+$7S$[�$2&=7$7U8$<1($
%"%$9(r&$7UC$*5S�$y$%O*+$7S$BH5$*0Q%`$.$<(T*$]#C*H$45$:$70$*H\*-$gt&$H_7$*H\*$
4(T*$%YC$H�$<5$<"($[�$45$IH?$<"(-$XU&*+$2h*H`$%"%$%HY$aHC($7H"%$[�$2&=7$vc$H~&$
Li$[�$<Q*$45$::$[�$2&=7$*H�$4Q($7l*+$v'$%Hp$*+Z($7U&*+$2h*H$<5$:Kxx$%Hp-$>"%$
[�$2&=7$9r&$9| $aH"$%�`$4Q($ 7&l($ 7H�$2h*H$N&\*$aH#8*+$i$*JD-$>"%$7l$%Hm%$
aHC($7H"%$46*$78($[�$2&=7$9| $["%$9^ *H$90G%$*H~*+$4k*$9r$*+H(TD$7U�*+$D5$H�$
IH8($ 90R*+$9t&$9f$ <5$ vV$ %P*H$ 7UC*H$+CS$+�7$ 7q$ %"%$ %O*+$ 7S$ [�$2&=7$aH"%`$
*H~*+$aHf$aHJ*$4r$75($%H� *H$9M$D&C$[�$DQ($45$9(r&$a(A*$901*+$23$%�*$S_&$
a�D-$

$
.F$ @6*$78($H5*+$H#"$
$

g(A*$ 7P($ %f$y$]#C*H$*+H(AI$N&'%$]#C*H$46*$ 78($H5*+$H#"$ 7UV%$ 7H&3%$>?%$
901*+$23$%&*+$%kI$%"%$]^ %H$4?$46*$78($H5*+$H#"$7U#*+$*0Q%-$uR$<0G%$4r$%"%$
]#C*H$ *+H(AI$ *5S$ 90G%$ *T&$ 7U#*+$ !8*+$ ,-.-::-$ X�$ IHt*$ %YC$ %"%$ ]#C*H$
*+H(AI$[�$78($N&'%$]#C*H$7U#*+$46*$78($O$7O$7HkI`$%H�$%H(_D$:x�$4r$v'$<0G*+$
[�-$Bf($%"%H$aH"%`$H5*+$H#"$%HY$S_&$]#$%"%$%O*+$7S$[�$78($70$*H\*$H#d%$]#$
%H� *H$%"%$%O*+$7S$v8*$[&k7$7V$%H&ST*$%Hc-$

$
>O*+$ 4(A%$ a(*H$ ]#C*H$ %YC$ %"%$ %O*+$ 7S$ [�$ 78($ *5S$ aHO*+$DC*+$ <P($ 9Y$ <G($
*H&6*$]#$%f$vV$%P*H$ 7UC*H$+CS$+�7-$X�$v&k7$ <G($*H&6*$ 7UT*$4'*$ <0&$93*+$
*�D$7U#*+$aH#8*+$L$9_*$z�$E[�D$28*+$,-.-:.F-$Xh*H$Hh*H$75($%H� *H$*H0$46S$
9| $aH&S_*$aH� %H$%"%$%O*+$7S$46*$78($O$7O$9t&$70$45#$4(A%$D&C$[�$DQ(-$
$
XU#*+$%H($IH� $aHC($ 7H"%`$IHt*$<Q*$*Hk7$<5$%H($IH� $*H(T*$<(A&`$%H(_D$Lz$7Q($
,z�`$7U#*+$aH($9f$7�$<A$%YC$%H($IH� $aHk&$HC#$<P($70R*+$9'($*H�`$aH#8*+$7q$i$
7Q($:j�$]#$v}$]?*+$[�$%�$E[�D$gh*H$,-.-yF$
$
XHO*+$7(*$4r$%"%$%O*+$7S$[�$78($70$*H\*$<5$Uk7$HP*$%H_-$XU#*+$/(r&$7UC$*+5*H$
WX@X$]#$@�X��Buu$7(_*$H5*H`$%H�$%f$:x$%O*+$7S$[�$78(`$7k7$%8$9r&$<5$�BBB`$
+ZD$%8$%"%$%O*+$7S$46*$78($O$7O$v'$:`$.`$L`$,`$j$45$y`$<5$7U8$<1($D37$IHt*$%"%$
%\&$H�(-$BH~*+$4k*$9r$D5$H�$9C*+$+dI$IH8($+ZD$%8$4(A%$%P*H$7UC*H$7q$%"%$
H| *+$46*$78($aH"%`$IH� $%t&$901*+`$%"%$%0Q%$IH� $901*+$23$aH"%`$aHf$aHJ*$4r$
75($%H� *H$9M$D&C$[�$DQ($45$95#$7P#$<"($[�-$
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$

XT*$%O*+$7S$$
>O*+$7S$46*$78($

O$7O$v'$:$

>O*+$7S$46*$78($

O$7O$v'$.$

>O*+$7S$46*$78($

O$7O$v'$L$

>O*+$7S$46*$78($

O$7O$v'$,$

@^ $$7U� $ g8($eH�*+$ g5$B3($ g5$B3($ B(*H$!h*H$

BJD$7H5*H$<6I$ >H0C$U¥$ :Kjx$ :KyL$ :KyL$

u'$[�$ K.$ ::x$ :,x$ :x.$
X8($7U�*+$ jzK$ jLy$ yLy$ iLj$

X8($7U�*+$7U&*+$2h*H$ i`.$ z`y$ j`x$ i`.$

nH8$*J*+$2'%$[_I$ $ $ $ $
$ Xk*$ExxxF$ Kz$ :.:$ yj$ :j$
$ Xk*�aD$E7U(A&F$ :z$ :z$ .:$ :,`K$

$ nH#8*+$ %"%H$ 7U&*+$
2h*H$

:zy$ :.,$ .,,$ KL:$

u'$*H\*$4(T*$ .L.$ .:x$ Ly.$ .zK$
$

XT*$%O*+$7S$
>O*+$7S$46*$78($

O$7O$v'$z$

>O*+$7S$46*$78($

O$7O$v'$j$

>O*+$7S$46*$78($

O$7O$v'$y$

>O*+$7S$46*$78($

O$7O$v'$:x$

@^ $$7U� $ B+HA$�*$ /5$B£*+$ g5$B3($ XH"($B+&ST*$
BJD$7H5*H$<6I$ >H0C$U¥ >H0C$U¥ :KKL$ >H0C$U¥$

u'$[�$ :,x$ LL,$ :z.$ :x,$
X8($7U�*+$ :xxK$ .:ij$ K.x$ jzx$

X8($7U�*+$7U&*+$2h*H$ i`.$ j`z$ j`:$ j`L$

nH8$*J*+$2'%$[_I$ $ $ $ $
$Xk*$ExxxF$ :xz$ :,y$ Ki$ Kx$
$Xk*�aD$E7U(A&F$ .x`z$ ,z$ :i$ :j$

$nH#8*+$ %"%H$ 7U&*+$
2h*H$

:Kz$ Lx,$ :iz$ :iy$

u'$*H\*$4(T*$ >H0C$U¥ >H0C$U¥ >H0C$U¥ >H0C$U¥ 
B+&Z*$�$>?%$/01*+$23$@(A7$BCD$E@��F$

$
!8*+$,-.-:.$

�#C*H$7H&$�$%H($IH� $aHC($7H"%$%YC$%"%$>X$46*$78($O$7O$;�`$:KKi$
$

XT*$%O*+$7S$ >O*+$7S$46*$78($
O$7O$v'$.$

>O*+$7S$46*$78($
O$7O$v'$L$

>O*+$7S$46*$78($
O$7O$v'$,$

>O*+$7S$46*$78($
O$7O$v'$j$

>O*+$7S$46*$78($O$
7O$v'$:x$

�#C*H$7H&$H5*+$*JD$E�F$ 7.415 9.123 6.274 17.002 9.228 
>H($IH� $nX$H5*+$*JD$E!F$ 7.099 8.851 6.299 16.436 8.823 

 s0R*+$ 981 1.007 402 2.100 713 
 !8#$H(MD$ 59 171 60 225 106 
 BH(T*$<(A&$ 3.237 3.204 2.197 7.816 3,731 
 �t&$*H1*$ 149 205 153 434 70 
 �JD$<'I$ 426 695 750 1.320 990 
 u}C$%H~C$7H01*+$[&ST*$ 373 445 1.135 375 1.251 
 nHk&$HC#$%R$28*$ 895 1.405 549 1.187 847 
 u}C$%H~C$<Q*$ 275 252 121 909 169 
 ;&8*$<=$ 704 1.466 931 2.071 945 
sG($*H&6*$E>F$�$E�F�E!F$ 316 273 -25 566 405 
sB{>e$E>F{E�F$ 4,3 3,0 -0,4 3,3 4,4 
B+&Z*�$>?%$/01*+$23      

$
gh*H$,-.-y$$$
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B+&Z*�$>?%$/01*+$23$@(A7$BCD$

$
!(M&$%0Q%$IH� $H5*+$H#"$90G%$N&S$9^ *H$7P($;&S_7$9^ *H$v'$Lj{@W>e�>BX��@$
*+5S$xy$7H"*+$xz$*JD$:KKi$]#$>HY$*H(AD$!C*$467$+("$>H� *H$IHY$a=-$!(M&$
%0Q%$90G%$90C$UC$%H#$Dp($aD$45$]VC$7UT*$z$<#P($901*+$7H�#$IH\*$%kI$%YC$
!3$WX@X$45$L$*HfD$H5*+$H#"$E��D$28*+$,-.-:L$45$,-.-:,F-$!(M&$%0Q%$%H�$UC$
Dm%$4�$%C#$*Hk7$]VC$7UT*$%"%$9(r&$a(A*$$45$%"%$H(A*$7P($45$%"%$%H($IH� $46*$
78($7HV%$7_-$B_&$%"%$%"%$*H5$7Um%$7U"%H$%YC$7�*H$%t*$"I$9d7$%0Q%$IH� $%C#$HR*$
2(M&$%0Q%$*5S`$H�$%t*$90G%$vV$9Z*+$=$%YC$�!$467$+("$>H� *H$IHY-$

$
!8*+$,-.-:L$

$!(M&$%0Q%$H5*+$H#"$%H� *H$7Hm%$7H�#$*HfD$H5*+$
$

BHfD$ �C*H$D?%$ om%$%0Q%$
BHfD$:$ /"`$v�(`$9k7$45$%"7$ $
BHfD$.$ XHV%$IH�D$9f*+$2C#`$+P%H$'I$<"7`$467$

<(A&$[\S$]V*+`$+p`$7HC*`$N&d*+`$a(D$<#P($
BHfD$:$%3*+$:x�$

BHfD$L:$ XHV%$IH�D$U1(`$[($DJ*+`$9"$4O(`$D&'(`$
IH\*$2f*`$[J*+$]t&`$7H&'%$7Uq$v\&`$
+(kS`$]0G%$IH�D`$7H(_7$2^ $S$7_`$HP7$+('*+`
D"S$Df%$45$7H(_7$2^ $%H&ST*$]?*+$

BHfD$:$%3*+$Lx�$

$$$:F$g5*+$%#*7C(*�U$v�$90G%$7� *H$U(T*+$]VC$7UT*$%"%$*HfD$H5*+$*5S$
$
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!(M&$%0Q%$901*+$23$%H� *H$7Hm%$

¦$ $ $ $ $ $ $ $ E9Z*+{7k*�aDF$
>kI$901*+$n-%"%H$46*$78($

:$ .$ L$ ,$ z$
:z$ iK,$ yjz$ :-:zx$ :-,Ly$ :-yjK$

zj$�$jx$ ,jx$ z:y$ i.z$ KiK$ :-Li:$
j:�$ix$ ,zL$ z:x$ i:,$ Kji$ :-Lz,$
K:$�$:xx$ ,Ly$ ,KL$ jK.$ KLy$ :-L:,$
�§$:x:$ ,Lz$ ,yK$ jyj$ KLx$ :-Lx,$

B+&Z*�$;&S_7$9^ *H$v'$Lj{@W>e�$>BX��@$*+5S$xy$7H"*+$xz$*JD$:KKi-$

$
>0Q%$IH� $45$+("$4�$7HV%$7_$90G%$"I$9d7$9'($4Q($*+01($v}$]?*+$901*+$23$DC*+$
7� *H$%Hk7$7H0R*+$DP($9| $7H&$7H6I$90G%$7q$%"%$%&3%$9(r&$7UC`$IH�*+$4k*$7HV%$
9^ C$45$*H~*+$2"#$+("$90G%$7(_*$H5*H$7U#*+$*+H(T*$%m&$@�X��Buu-$nH#8*+$.x$
9P($ <=$+(C#$*H6*$H5*+$H#"$90G%$ <VC$%H�*$7UT*$%"%$ 7&S_*$E7H�#$%"%$IH0R*+$
7Hm%$46*$78($aH"%$*HC&$45$<#P($H5*+$H#"F$*H0*+$7U#*+$9f$%H�$%f$:x$9P($<=$Ej$
9P($<=$c$g5$B3($45$,$9P($<=$c$Xe$g>oF$%&*+$%kI$28*+$2"#$+("-$o37$45($9P($<=$
]01*+$*H0$%f$Uk7$� 7$a(*H$*+H(AD$7U#*+$4(A%$46*$%H&SM*$H5*+$H#"$7UT*$D37$v'$
7&S_*$H#d%$2�*+$D37$45($IH0R*+$7Hm%$46*$78($aH"%$*HC&-$gt&$H_7$%"%$9P($<=$
*5S$aHO*+$90C$UC$%R$vc$%H� *H$["%$9'($4Q($4(A%$2"#$+("-$$
$
n_7$N&8$<5$+("$%0Q%$90G%$2"#$Uk7$aH"%$*HC&$Dd%$])$%"%$%HY$+(C#$*H6*$%f$
%"%$7UC*+$7H(_7$2^ $H(A*$9P($E93($[�`$aH#$2| (`$4J*$IH�*+$%H($*H"*H$4-4-F$%f$[&$
H0Q*+$*\*+$+("$%0Q%$%C#$HR*-$ $od%$])$+("$%0Q%$46*$78($H5*+$HfC$7HV%$7_$
aHO*+$U¥$U5*+$*H0*+$%f$ 7HM$ 7HkS$U�*+$[�$78($ <5$IH0R*+$7Hm%$46*$78($H5*+$
H#"$9�7$*Hk7$*H0*+$<P($90G%$v}$]?*+$U3*+$U| ($*Hk7-$/'($4Q($%"%$7&S_*$N&C$
2(T*$+(Q(`$4� $]?$*H0$7&S_*$7Q($>O*$o(*H$45$eH*#D$eT*H`$+("$%0Q%$7J*+$9"*+$
aM-$o37$v'$%HY$+(C#$*H6*$7H6D$%H� $%�*$IH5*$*5*$<5$H�$aHO*+$7HM$90C$UC$
D37$Dm%$+("$90G%$2c($4h$7HY$7?%$N&C$2(T*$+(Q($aHO*+$U¥$U5*+-$$

$
,-.-z$ �*$7#5*$901*+$23$

$
Xh*H$Hh*H$H(A*$7P($

$
BJD$:KKK`$%f$aH#8*+$HR*$.x-xxx$4?$7C($*P*$<5D$jjix$*+01($%H_7`$.LK::$*+01($
2^ $7H0R*+-$E[�D$!8*+$,-.-:zF-$XH0R*+$7� %H$aHO*+$90G%$IH\*$7H�#$Dm%$93$*H¨$
HCS$*d*+`$%�*+$aHO*+$%f$v'$ <(A&$4r$v'$4?$ 7C($*P*$901*+$23$+\S$%H_7$*+01(-$
o37$*+H(T*$%m&$+t*$9\S$%H#$7HkS$U�*+$%8*H$v"7$+(C#$7HO*+$7H01*+$<5D$2"#$%"#$
aHO*+$9tS$9Y-$/(r&$*5S$%f$7HM$7HkS$U¥$N&C$HZ$vR$%YC$2A*H$4(A*$@(A7$/m%$7P($g5$
B3(`$%H�$U(T*+$2A*H$4(A*$*5S$9| $9(r&$7U^ $ix�$v'$7H0R*+$4#*+$7C($*P*$901*+$23$
7UT*$7#5*$N&'%-$X�$ <A$7H0R*+$4#*+$]#$7C($*P*$+(C#$7HO*+$%C#$%H#$7HkS$%H�$%f$
%"%$4?$7C($*P*$*+H(TD$7U�*+$DQ($90G%$2"#$%"#-$
$
u'$ <0G*+$%"%$4?$ 7C($*P*$aHO*+$ 7J*+$*HC*H$*H0$v'$ <0G*+$[�$45$4h$46S$ 7�$ <A$ 7}$
4#*+$90G%$%O*+$2'$%H� *H$7Hm%$%YC$@(A7$BCD$9| $90G%$%8($7H(A*$*H(r&-$X&S$*H(T*`$
4(A%$7J*+$*HC*H$H#P7$93*+$%R$+(Q($H#"$7k7$S_&$v�$<5D$%H#$901*+$23$a�D$C*$7#5*$
HR*$]#$%"%$[�$%f$7'%$93$%C#$HR*`$45$4(A%$7�%$*+H�*$+(C#$7HO*+$7J*+$v�$<5D$7J*+$
7t*$v'$45$$Dm%$93$*+H(TD$7U�*+$%YC$7C($*P*-$XH�#$2"#$%"#$4r$7C($*P*$%YC$%8*H$
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