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ThÓ  theo yª u cÇ u cña ChÝ nh phñ níc Céng hoµ  X∙  héi Chñ nghÜ a ViÖ t 

Nam, ChÝ nh phñ NhË t B¶ n ®∙  quyÕ t ®Þ nh tiÕ n hµ nh Nghiª n cøu vÒ  ChiÕ n 

lîc Ph¸ t triÓ n Giao th«ng VË n t¶ i t¹ i ViÖ t Nam vµ  giao tr¸ ch nhiÖ m nghiª n 

cøu cho C¬ quan Hîp t¸ c Quèc tÕ  NhË t B¶ n (JICA)  

 

JICA ®∙  cö  mét ®oµ n nghiª n cøu do TiÕ n sÜ  Shizuo Iwata cña c«ng ty ALMEC 

lµ m trëng ®oµ n tõ  th¸ ng Giª ng n¨ m 1999 tíi th¸ ng S¸ u n¨ m 2000. 

 

Ngoµ i ra, JICA còng ®∙  thµ nh lË p mét Ban Cè vÊ n do Gi¸ o s  TiÕ n sÜ  Shigeru 

Morichi, trêng §¹ i häc Tokyo lµ m trëng ban víi môc ®Ý ch cè vÊ n cho ®oµ n 

Nghiª n cøu vÒ  mÆ t kü thuË t.  

 

§oµ n nghiª n cøu ®∙  tiÕ n hµ nh nghiª n cøu víi sù  céng t¸ c cña §éi ngò ®èi 

t¸ c ViÖ t Nam vµ  ®∙  cã  nhiÒ u cuéc trao ®æi, th¶ o luË n víi c¸ c quan chøc cã 

liª n quan cña ChÝ nh phñ ViÖ t Nam. Sau khi trë  vÒ  NhË t B¶ n, §oµ n nghiª n 

cøu ®∙  tiÕ n hµ nh nghiª n cøu c¸ c vÊ n ®Ò  s© u h¬n vµ  ®∙  hoµ n tÊ t b¸ o c¸ o.  

 

T«i hy väng b¸ o c¸ o nµ y sÏ  ®ãng gãp phÇ n nµ o cho ngµ nh GTVT ViÖ t Nam.  

 

T«i xin ch© n thµ nh bµ y tá  sù ®¸ nh gi¸  cao cña t«i tí i c¸ c quan chøc cã liª n 

quan cña ChÝ nh phñ ViÖ t Nam trong viÖ c hîp t¸ c chÆ t chÏ  víi §oµ n nghiª n 

cøu.  

 

Th¸ ng B¶ y n¨ m 2000 

        

Kimio Fujita 

  Gi¸ m ®èc 

C¬ quan Hîp t¸ c quèc tÕ  NhË t B¶ n 



Th¸ ng 7 n¨ m 2000 
 
    
¤ng Kimio Fujita¤ng Kimio Fujita¤ng Kimio Fujita¤ng Kimio Fujita    
Gi¸ m ®èc 
C¬ quan Hîp t¸ c Quèc tÕ  NhË t B¶ n  
Tokyo                                                         
 
 

Tê  tr× nhTê  tr× nhTê  tr× nhTê  tr× nh    
 
 
KÝ nh tha Ngµ i! 
 
Chóng t«i rÊ t phÊn khëi chÝ nh thøc ®Ö  tr× nh lªn c¸c ngµ i b¶n b̧ o ç o cuèi cïng cña 
“Nghiªn cøu ChiÕn lîc Ph¸t triÓn GTVT Quèc gia ë níc Céng hoµ  x∙  héi chñ nghÜ a 
ViÖ t Nam (VITRANSS)”. 
 
B¸o ç o nµy tr× nh bµy ç c kÕ t qu¶  nghiªn cøu ®∙  ®îc §oµ n Nghiªn cøu gåm C«ng ty 
ALMEC vµ  C«ng ty T  vÊn Quèc tÕ  Tḩ i B× nh D¬ng tiÕn hµnh c¶  ë ViÖ t Nam vµ  
NhË t B¶ n b¾ t ®Ç u tõ  th¸ ng 1 n¨ m 1999 vµ  kÕ t thóc vµ o th¸ ng 6 n¨ m 2000. 
 
Chóng t«i rÊ t biÕ t ¬n ç c ®ång nghiÖp còng nh c¸c c¬ quan ®∙  hîp ţ c víi chóng t«i 
®Ó hoµn thµnh B¸o ç o nµy. Tríc hÕ t, chóng t«i muèn bµy tá lßng biÕ t ¬n s©u s¾c vµ  
sù ®¸nh gi̧  cao ®èi víi tÊt c¶  ç c bªn ®∙  phèi hîp vµ  hç trî ®¾c lùc cho §oµ n nghiªn 
cøu, ®Æc biÖ t lµ  Bé GTVT, ViÖn ChiÕn lîc vµ  Ph¸t triÓn GTVT cïng víi c¸c c¬ quan 
h÷u quan kh¸ c cña ChÝ nh phñ ViÖ t Nam. 
 
Chóng t«i còng bµy tá lßng biÕ t ¬n ch©n thµnh tíi ç c quan chøc cña JICA, Ban cè vÊn 
JICA vµ  §¹ i sø qu¸ n NhË t B¶ n t¹ i ViÖ t Nam. 
 
Chóng t«i hy väng B¸o ç o nµy sÏ  gãp phÇn ®¸ng kÓ  vµo sù ph¸t triÓn cña ngµnh 
GTVT ViÖ t Nam. 
 
 
Xin ch© n thµ nh c¶ m ¬n, 
 
 
 
______________ 
Shizuo IwataShizuo IwataShizuo IwataShizuo Iwata    
Trëng ®oµ n 
Nghiª n cøu ChiÕ n lîc Ph¸ t triÓ n GTVT  
Quèc gia ViÖ t Nam (!"#$%&'') 
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*1o*+$1j$ 61'*+$lcmc$1(j&$H&W$1.*$*1`?$6A*+$%M�*+$ 6< *1$%n*1$6LO*1$PF$8(*1$ 6G$PS$
%d*+$Q`*+$eK $1Y($%1#$:)$*+&�*$*1I*$Tg%$%}*+$*1M$6S($%1< *1$Qi $1n*$%1G]$
$
cL#*+$Q'($%W*1$JVE$-1< *1$91Z$m(j6$^O?$JK$\2&$%[&$-1< *1$91Z$^1_6$!W*$6(G*$1S*1$
*+1(2*$%3&$PF$%1(G*$ TMk%$91"6$ 6L(5*$lcmc$�&'%$+(OE$:#$-.$H&O*$bk9$ 6"%$�&'%$ 6G$
^1_6$!W*$y��-~|$61g%$1(j*]$

$ $
q;%$6(2&$*+1(2*$%3&$$

-"%$?;%$6(2&$%ZO$*+1(2*$%3&$QO#$+�?�$
• �I\$:g*+$%"%$%1(G*$TMk%$91"6$6L(5*$:S($1n*$6@($*A?$uwuw$%1#$^+S*1$l(O#$61d*+$
P_*$6W($�&'%$+(O�$$

• �I\$:g*+$H&\$1#n%1$6>*+$615$91"6$6L(5*$*+S*1$lcmc$�&'%$+(O$6@($*A?$uw,w�$
• �I\$:g*+$%1M.*+$6LR*1$J[&$6M$*+�*$1n*$6@($*A?$uww�$:gO$6L2*$H&\$1#n%1$*V($6L2*�$PSE$$
• c(G*$1S*1$%1&\5*$+(O#$%d*+$*+1j$%[*$61(G6$PF$H&"$6LR*1$H&\$1#n%1$%ZO$^+1(2*$%3&]$
$

$ �1n?$P($*+1(2*$%3&$$
$
�1n?$P($ *+1(2*$ %3&$QO#$+�?$ 6#S*$QY$ $ %"%$81&$Pg%$Ji O$ T�$%ZO$ TK*1$ 61>$m(j6$^O?]$
^1o*+$*M@%$ T"*+$+(F*+$*1M$cL&*+$�&'%E$ �S#E$ c1"($ �O*$PS$-O?9&%1(O$ %}*+$JMk%$
e�?$e�6E$*G&$%[*$61(G6E$6L#*+$H&"$6LR*1$:g$Q"#$*1&$%[&$PS$eI\$:g*+$%"%$8G$1#n%1$PS$
%1< *1$/"%1$%V$T(2*$H&O*]$-"%$%1&\2*$*+S*1$P_*$6W($*1M$JM�*+$QYE$JM�*+$/�6E$JM�*+$
61Z\$y61Z\$*Y($Ji O$PS$1S*+$1W(|E$PS$1S*+$81d*+$%}*+$*`?$6L#*+$91n?$P($*+1(2*$%3&]$
��*1$Pg%$+(O#$ 61d*+$Jd$ 61i $%1�$JMk%$%I*$*1�%$0$*1o*+$81< O$%n*1$*1M$ T(2*$8G6$P@($
?n*+$TM@($lcmc$T(2*$61S*1$91'$PS$91I*$Q>$%"%$*+&�*$6S($%1< *1$H&'%$+(O]$l(O#$61d*+$
Jd$ 61i E$ P'*$ *`?$ *+#S($ 91n?$ P($ %ZO$ ^+1(2*$ %3&E$ %}*+$ JMk%$ 6< *1$ JG*$ 6L2*$ %.$ /0$
*+1(2*$%3&$6R*1$1&'*+]$
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�1M.*+$91"9$6(G9$%_*$8�$61&_6$
$
�S$J(5?$810($J[&$%ZO$P(j%$H&\$1#n%1$*+S*1$lcmcE$%"%$?;%$6(2&$PS$8G$1#n%1$91"6$6L(5*$
H&'%$+(O$JK$JMk%$%1&\5*$J>($ 61S*1$81&*+$H&\$1#n%1E$JMO$LO$:g$Q"#$?O*+$6< *1$Ji *1$
TMk*+$?3%$*1&$%[&$mc$$6M.*+$TO($PS$JMO$LO$%"%$JM�*+$T'($/I&$LY*+$J5$%1�$Jn#$91"6$6L(5*$
*+S*1$lcmc]$41&*+$H&\$1#n%1$6M.*+$TO($QO#$+�?$:g$Q"#$PF$:I*$/'E$6>*+$/W*$91h?$
H&'%$*Y($yl��|E$?3%$JY$Jd$61i $1#"E$/0$1o&$91M.*+$6(j*E$/W*$TMk*+$%d*+$*+1(j9E$*+#n($
61M.*+E$/W*$e&N6$PS$ 6(2&$ 61;$%"%$?r6$1S*+$%1<*1E$%#*6O(*�L$1#"E$PS$*1o*+$81< O$%n*1$
81"%]$^1o*+$PN*$JF$*S\$/�$JMk%$6LR*1$QS\$%1($6(G6$6L#*+$*1o*+$91[*$/O&$%ZO$Q"#$%"#]$
$
m(j%$T_9$H&\$1#n%1$*+S*1$lcmc$m(j6$^O?$61(G&$%"%$:o$T(j&$JMk%$%_9$*1_6$%[*$61(G6$
?Y6$%"%1$6L[?$6Lf*+E$%1< *1$J(F&$*S\$TS?$/&\$\G&$%.$/0$%ZO$P(j%$1#n%1$Ji *1$%1< *1$
/"%1E$W*1$1M0*+$/I&$/�%$6@($P(j%$LO$*1o*+$H&\G6$Ji *1$JX*+$J�*$PS$6N6$\G&$:s*$6@($
P(j%$JMO$LO$*1o*+$JF$e&N6$%"%$:g$"*$81d*+$1(j*$61g%]$�#$JVE$P(j%$61(G6$T_9$*1o*+$%.$
/0$ :o$ T(j&$ J"*+$ 6(*$ %_\$ JMk%$ %#($ TS$ ?Y6$ 6L#*+$ *1o*+$ *1(j?$ P;$ H&O*$ 6Lf*+$ %ZO$
m�c�~^aa]$qr%$:)$61�($+(O*$LN6$1n*$%1GE$=#S*$^+1(2*$%3&$P@($/g$%Y*+$6"%$PS$91'($
1k9$%ZO$=Y($*+}$='($ 6"%E$JK $6(G*$1S*1$?Y6$ T#n6$*1o*+$%&Y%$J(F&$ 6LO$81W#$/"6E$Jr%$
Q(j6$TS$PF$81O($61"%$PS$*1&$%[&$P_*$6W(]$
$
^+1(2*$%3&$*S\$%1X$6Lf*+$JG*$91[*$:g$Q"#$*1&$%[&$P_*$6W(,$J5$%V$615$%&*+$%N9$%.$
/0$H&\$1#n%1$Po*+$PS*+$%1#$m�c�~^aa$%}*+$*1M$*1o*+$*+1(2*$%3&$PS$:g$"*$81"%$
:#$-1< *1$91Z$PS$%"%$%.$H&O*$%1&\2*$*+S*1$JO*+$61g%$1(j*]$cL#*+$^+1(2*$%3&$*S\E$
*1&$%[&$6M.*+$TO($JMk%$M@%$6< *1$61�#$u$8i %1$QW*$81"%$*1O&$PF$l��$6M.*+$TO($y6R*1$
1&'*+$6A*+$6LM0*+$%O#$PS$6A*+$6LM0*+$61N9|u]$$
$
cL2*$%.$/0$6L(5*$Pf*+$91"6$6L(5*$81&$Pg%$6L#*+$6M.*+$TO(E$*1&$%[&$P_*$6W($JMk%$:g$Q"#$
:gO$PS#$T&I*$%1&\5*�$1S*1$81"%1$PS$1S*+$1#"$T(2*$6�*1]$�&I*$%1&\5*$1S*+$1#"$JMk%$
%1(O$61S*1$,�$*1V?$1S*+$%1< *1]$4G6$H&W$%ZO$P(j%$e"%$Ji *1$*1&$%[&$JMk%$615$1(j*$:M@($
:n*+$%"%$?O$6L_*$J(5?$J($v$J(5?$JG*$y{�|$J'($P@($?�($*1V?$1S*+$1#"$PS$1S*1$81"%1$
61�#$6�*1$ym(j6$^O?$%V$D,$6�*1�61S*1$91'|]$41($JV$%"%$*1&$%[&$P_*$6W($T(2*$6�*1$M@%$6< *1$
/�$JMk%$91I*$Q>$%1#$%"%$?n*+$TM@($lc$81"%$*1O&$JMk%$+(W$Ji *1$%1#$%"%$?;%$J< %1$
H&\$ 1#n%1]$ �&"$ 6LR*1$ 91I*$ Q>$ P_*$ 6W($ *S\$ TS$?Y6$ QM@%$ H&O*$ 6Lf*+$ 6L#*+$ P(j%$ H&\$
1#n%1$?n*+$TM@($P@($/g$1�$6Lk$$%ZO$?Y6$/'$91[*$?F?$?"\$6< *1$%1&\2*$:;*+�]$
$
a#*+$/#*+$P@($P(j%$:g$Q"#$*1&$%[&E$?Y6$ T#n6$%"%$*+1(2*$%3&$PS$91I*$6< %1$JK$JMk%$
61g%$1(j*$J'($P@($67*+$%1&\2*$*+S*1$P_*$6W($%1< *1$v$JM�*+$QYE$JM�*+$/�6E$JM�*+$61Z\$
*Y($Ji OE$%W*+$PS$P_*$6W($$Q(5*E$1S*+$81d*+E$+(O#$61d*+$*d*+$61d*E$P_*$6W($H&O$Q(2*$+(@($
PS$P_*$ 6W($ $JO$91M.*+$ 613%]$^1o*+$J(F&$8(j*$PS$81V$81A*$1(j*$ 6n($?S$*+S*1$lcmc$
JO*+$91W($J'($91V$JK$JMk%$91I*$6< %1$PS$*1o*+$PN*$JF$%t*$6�*$6n($JK$JMk%$*1_*$Q(G6]$
-"%$?;%$ 6(2&$ :S($ 1n*$ %1#$ *+S*1$lcmc$ %}*+$ JK$JMk%$ e"%$ Ji *1E$ PS$ %"%$ %1(G*$ TMk%$
6M.*+$ 6"%$ +(oO$ %"%$ %1&\2*$ *+S*1$ JMk%$ 1R*1$ 61S*1$ 61�#$ %"%1$ 91'($ 1k9$ P@($ *1O&]$
^1o*+$%1(G*$TMk%$QO#$6L)?$%"%$T�*1$Pg%$*1M$81O($61"%�H&W*$T�E$%.$/0$1n$6[*+E$81&*+$

                                                           
,$ c_9$u$%ZO$!"#$%"#$QS*$%1($6(G6$PF$:g$Q"#$*1&$%[&]$
u$$-"%$8i %1$QW*$JMk%$JF$LO$P@($/g$+V9$�$%ZO$!Y$4G$1#n%1$PS$=[&$6M�m(j*$-1(G*$TMk%$�1"6$6L(5*]$cR*1$1&'*+$%O#$+(W$Ji *1$6p$Tj$
6A*+$ 6LM0*+$ 6L&*+$QR*1$1S*+$*A?$ TS$ xEDUE$ xEBU$PS$DExU$%1#$%"%$+(O($J#n*$uwwwvuww�E$ uww�vuw,w$PS$uw,,vuwuw�$ %t*$ 6R*1$
1&'*+$61N9$+(W$Ji *1$6p$Tj$JV$TS$DE�UE$DEDU$PS$�EuU]$

�$$-"%$T&�*+$T&I*$%1&\5*$*Y($6�*1$81d*+$JMk%$6< *1$6L#*+$:g$Q"#$*1&$%[&]$
�$$�&"$6LR*1$91I*$Q>$JMk%$6LR*1$QS\$%1($6(G6$6L#*+$c_9$u$%ZO$!"#$%"#$*S\]$qY6$T#n6$%"%$Q&>($61W#$T&_*$*1V?$JK$JMk%$6(G*$1S*1$
J'($P@($?Y6$/'$61S*1$P(2*$J'($6"%$%ZO$m(j*$-��clcmc$6L#*+$$/&'6$61�($+(O*$*+1(2*$%3&]$
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%n*1$ 6LO*1�615$ %1G$ PS$ %N9$ P'*$ %1#$ *+S*1$lcmc$ *V($ %1&*+$ 1#r%$ %1#$ 67*+$ %1&\2*$
*+S*1$*V($L(2*+]$

�gO$PS#$%"%$%1(G*$ TMk%$PS$?;%$6(2&$%ZO$*+S*1E$%"%$:g$"*$JK$JMk%$e"%$Ji *1E$1R*1$
61S*1$PS$T(j6$82$6L#*+$?Y6$:O*1$/"%1$:S(]$-"%$:g$"*$JK$JMk%$J"*1$+("$/.$QY$*1M*+$
�]6#S*$:(j*$81d*+$%1�$PF$?r6$8(*1$6G�$?S$%t*$PF$%"%$\G&$6'$81"%$*1M$%d*+$Q`*+$eK$
1Y(�/g$*+�#$81VE$?d($6LM�*+E$61&$1�($%1($91< E$T(2*$8G6$?n*+$TM@(E$%"%$J[&$?'($H&'%$6GE$
PS$*1o*+$\2&$%[&$PF$ 6"($Ji *1$%M�$JF*$Q)$+(W($91V*+$?r6$JM�*+]$�#$m�c�~^aa$6_9$
6L&*+$PS#$%"%$:g$"*$%V$6[?$H&O*$6Lf*+$0$%N9$P)*+$PS$H&'%$+(O$*2*$%"%$81< O$%n*1$PF$
8(*1$6G$JMk%$e�?$e�6$LN6$8�$TM�*+$81($e"%$Ji *1$%"%$:g$"*$M&$6(2*$D]$^1o*+$:g$"*$*S\$
%}*+$JMk%$J"*1$+("$61�#$67*+$%1&\2*$*+S*1$%V$6< *1$JG*$*1o*+$M&$6(2*$PF$?r6$%1< *1$
/"%1$/I&$LY*+$6L#*+$P(j%$J[&$6M$%1#$*+S*1$lcmc]$

^+I*$/"%1$:S*1$%1#$*+S*1$lcmc$6L#*+$6M.*+$ TO($JK $JMk%$M@%$6< *1$:gO$ 6L2*$*1(F&$
8i %1$QW*$81"%$*1O&x$615$1(j*$%"%$81W$*A*+$%N9$P'*$%ZO$-1< *1$91Z]$-"%$:g$"*$JF$%�$
JK $JMk%$e�?$e�6$PS$TgO$%1f*$/O#$%1#$TMk*+$P'*$%[*$61(G6$%ZO$%1X*+$/�$6M.*+$JM.*+$
P@($*+&�*$*+I*$/"%1$%V$615$61�#$M@%$6< *1]$�&"$6LR*1$6L2*$JMk%$81"($H&"6$*1M$/O&]$

$
bR*1$,],$

qd$1R*1$91M.*+$91"9$6(G9$%_*$m�c�~^aa$
$

$
$
$
$
$
$
$
$
$
$
$

$

41d*+$%V$H&\$1#n%1$*S#$TS$QN6$:($QN6$:i %1]$qr%$:)$H&\$1#n%1$m�c�~^aa$JK $JMk%$
91'($1k9$61g%$1(j*$P@($=#S*$J'($6"%$PS$JMk%$/g$%'$PN*$%}*+$*1M$1�$6Lk$PS$*1N6$6L< $
%ZO$%"%$%.$H&O*$%1&\2*$*+S*1$81"%$*1O&E$%"%$QY$*+S*1$%V$T(2*$H&O*E$%"%$*1S$6S($
6LkE$PS$*1o*+$6>$%13%$%V$T(2*$H&O*$81"%E$*1M*+$%}*+$T&d*$%[*$e�?$e�6$6< *1$1(j&$H&W$
%ZO$ H&\$ 1#n%1$ *S\$ 81($ *1o*+$ J(F&$ 8(j*$ %1Z$ %1'6$ PS$?d($ 6LM�*+$ 61O\$ J>(]$ �#$ JVE$
m�c�~^aa$%#($ 6Lf*+$%W$ PS#$H&"$ 6LR*1$ 61g%$1(j*$ %}*+$*1M$*1o*+$8G6$ H&W$ %ZO$H&"$
6LR*1$JV]$c7*+$QM@%$T_9$H&\$1#n%1$JF&$JMk%$:s*$%1o*+$L�$LS*+$P@($*1o*+$%.$/0$:o$
T(j&$/.$%N9E$PS$JMO$LO$*1o*+$81#"$JS#$6n#$PF$%d*+$*+1j�91[*$?F?$%1< *1$J5$+(X9$
=#S*$J'$6"%$%V$615$e�?$e�6$PS$J(F&$%1�*1$H&\$1#n%1$*S\$$

                                                           
�$cp$Tj$*Y($1#S*$8(*1$6G$y����|$J'($P@($1[&$1G6$%"%$:g$"*$-abc$JK $JMk%$M@%$6< *1$J5$TS?$L�$/g$H&O*$6Lf*+$%ZO$67*+$:g$"*$JV]$$
D$ag$M&$6(2*$%ZO$-1< *1$91Z$:S*1$%1#$%"%$:g$"*$lcmc$*1�E$+(O#$61d*+$Jd$61i $PS$*d*+$61d*$P'*$%[*$61(G6$J5$%V$615$H&W*$T�$6'6$

*1M*+$Tn($*`?$*+#S($m�c�~^aa$%}*+$JK $JMk%$e�?$e�6$PF$?r6$91I*$Q>$*+&�*$P'*$6M.*+$TO($%ZO$*+S*1$lcmc]$$
x$cA*+$6LM0*+$l��$PS$%"%$*+&�*$P'*$6(F?$*A*+$%}*+$JK $JMk%$e�?$e�6]$

C"%$?;%$6(2&$�c�l$
$
• cA*+$6LM0*+$8(*1$6G$$
• -d*+$*+1(j9$1#"$PS$
b(j*$Jn($1#"$

• �#"$JV($+(W?$*+1�#$
• -d*+$Q`*+$eK $1Y($
• cS($%1< *1$QF*$Po*+$

• 41&*+$H&\$1#n%1$
cL(5*$Pf*+$91"6$6L(5*$$

81& Pg%

�g$Q"#$*1&$%[&$

• �&\$1#n%1$lcmc$

-"%$?;%$6(2&$%ZO$
*+S*1
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*+S*1$lcmc$$
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-}*+$%[*$91W($ TM&$�$L`*+$*1o*+$:g$"*$JMk%$e"%$Ji *1$PS$JF$e&N6$6L#*+$m�c�~^aa$
81d*+$%[*$*1o*+$e"%$*1_*$Pd$J(F&$8(j*$?S$%[*$%V$%O?$8G6$*+1(2*$%3&$%}*+$*1M$
J"*1$+("$6#S*$:(j*$PS$%1($6(G6E$Jr%$Q(j6$TS$67$H&O*$J(5?$%1#$L`*+$:g$"*$JF$e&N6$TS$Q(j*$
91"9$61O\$61G$1�$6Lk$6'6$*1N6$PS$JW?$QW#$%1#$P(j%$T(2*$8G6$%"%$%1(G*$TMk%]$

^1o*+$81< O$%n*1$PF$l(O#$61d*+$=d$61i $PS$l(O#$61d*+$^d*+$61d*$

c1�#$=F$%M.*+$61O?$%1(G&$%ZO$^+1(2*$%3&$%V$JF$%_9E$%"%$%1&\2*$*+S*1$+(O#$61d*+$
Jd$ 61i $PS$ *d*+$ 61d*$ 81d*+$ 61&Y%$ 91n?$P($ %ZO$m�c�~^aa$ %1#$ :)$JV$ TS$?Y6$ 91[*$
81d*+$615$61(G&$%ZO$1j$61'*+$+(O#$61d*+$P_*$6W($JN6$*M@%]$

cL#*+$Q'($%W*1$m�c�~^aaE$%1&\2*$*+S*1$+(O#$61d*+$Jd$61i $JMk%$JF$%_9$0$1O($81< O$
%n*1�$*1o*+$*�6$%1&*+$PF$%.$/0$1n$6[*+$PS$81O($61"%$+(oO$lcmc$T(2*$61S*1$91'$P@($
lcmc$*Y($JdE$PS$P(j%$91I*$Q>$*1o*+$*+&�*$P'*$%V$615$%1#$*+S*1$lcmc]$41< O$%n*1$
J[&$JMk%$e�?$e�6$P@($P(j%$e"%$Ji *1$*1o*+$ 6&\G*$JM�*+$ 6L"*1$%}*+$*1M$*I*+$%O#$
*1o*+$J#n*$JM�*+$/�6$e&*+$\G&$6n($PS$e&*+$H&O*1$*1o*+$81&$Pg%$Jd$61i $T@*E$*1M$bS$
^Y($PS$c�b-qE$*`?$6L#*+$91n?$P($H&\$1#n%1$%ZO$m�c�~^aa]$c12?$PS#$JV$*1o*+$
\2&$%[&$PF$P'*$%1#$91"6$6L(5*$lcmc($*Y($Jd$6n($%"%$61S*1$91'$T@*$%}*+$JMk%$6< *1$JG*]$

cL#*+$81($*1o*+$*�$Tg%$6LM@%$JI\$61M�*+$JMk%$1M@*+$6@($P(j%$81d($91;%$PS$%W($6n#$
*1o*+$H&'%$ TY$ %1Z$%1'6E$ 61R$ +(O#$ 61d*+$*d*+$ 61d*$1(j*$JO*+$*+S\$%S*+$JMk%$%#($
6Lf*+]$-1< *1$91Z$T&d*$%[*$%V$?Y6$%1< *1$/"%1$91"6$6L(5*$?Y6$1j$61'*+$lcmc$T(2*$Jd$
61i $PS$ H&'%$ +(O$?O*+$ 6< *1$ %n*1$ 6LO*1$ PS$ 1(j&$ H&W$ 8G6$ 1k9$ P@($ 1j$ 61'*+$lcmc$ PS$
JM�*+$0$%N9$61N9$1.*E$PS$*+Mk%$Tn(]$�#$JV$%N9$JY$6�*1$PS$*d*+$61d*$y1&\j*$PS$eK|$
JK $JMk%$e�?$e�6$/.$ TMk%E$%1Z$\G&$ TS$J5$e"%$Ji *1$e�?$T(j&$JM�*+$QY$PS$?g*+$ TM@($
lcmc$Ji O$91M.*+$%V$615$8G6$*'($1(j&$H&W$P@($?n*+$TM@($H&'%$+(O�T(2*$6�*1$1O\$81d*+$
PS$M@%$6< *1$*1o*+$\2&$%[&$J[&$6M]$C$

$
$ c1g%$1(j*$*+1(2*$%3&$

^+1(2*$%3&$JK $JMk%$1#S*$61S*1$JX*+$8G$1#n%1$6L#*+$61�($+(O*$6M.*+$J'($*+�*]$�&"$
6LR*1$*+1(2*$%3&$JK$1#S*$61S*1$�$!"#$%"#$+(oO$8�E$PS$%V$?Y6$�g$61W#$!"#$%"#$%&'($
%)*+$Jj$6LR*1$PS#$61"*+$�$*A?$uwww]$=5$%V$615$61g%$1(j*$%"%$?;%$6(2&$*+1(2*$%3&$
?Y6$%"%1$%V$1(j&$H&W$%)*+$P@($/g$1�$6Lk$%ZO$*1o*+$%.$H&O*$PS$6>$%13%$%V$T(2*$H&O*$
81"%E$%}*+$*1M$J5$6n#$J(F&$8(j*$61&_*$Tk($%1#$P(j%$%1&\5*$+(O#$%d*+$*+1j$%;$615$TS$
PF$eI\$:g*+$%.$/0$:o$T(j&$PS$%"%$91M.*+$91"9$H&\$1#n%1E$61R$JK $%V$*1o*+$/�9$eG9$
%d*+$P(j%$%[*$61(G6$*1M$/O&�$$
$
,|$ =K $ 61S*1$ T_9$?Y6$!O*$%1�$ Jn#$ ya�-|$ :#$c13$ 6LM0*+$!Y$lcmc$J3*+$J[&E$ P@($ /g$

61O?$+(O$%ZO$%"%$H&O*$%13%$%O#$%N9$67$%"%$%.$H&O*$81"%$*1O&$*1M$!Y$4G$1#n%1$
=[&$6ME$!Y$lcmcE$�(2*$b(j9$=M�*+$/�6$m(j6$^O?E$-;%$=M�*+$/d*+$m(j6$^O?E$-;%$
=M�*+$QY$m(j6$^O?E$-;%$bS*+$1W($m(j6$^O?E$-;%$bS*+$81d*+$�I*$:;*+$m(j6$^O?E$
PS$m(j*$-1(G*$TMk%$PS$�1"6$6L(5*$lcmc]$c>*+$%Y*+$JK $6>$%13%$JMk%$�$-&Y%$1f9$
!O*$%1�$Jn#]$$

u|$ =K $61S*1$T_9$?Y6$J#S*$%d*+$6"%$91'($1k9$+�?$=#S*$^+1(2*$%3&$%ZO$��-~$PS$$JY($
*+}$J'($6"%$%ZO$m(j*$-1(G*$TMk%$PS$91"6$6L(5*$lcmc]$$

                                                           
C$$mF$+(O#$61d*+$*d*+$61d*E$*1o*+$:g$"*$+(O#$61d*+$*d*+$61d*$JO*+$61g%$1(j*$%ZO$^+I*$bS*+$c1G$l(@($PS$����$y~*1|$JK $JMO$
LO$*1o*+$%1(G*$TMk%$PS$%1M.*+$6LR*1$%1&*+$%1#$91"6$6L(5*$JM�*+$QY$*d*+$61d*]$
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�|$ -}*+$JK $61S*1$T_9$?Y6$^1V?$-d*+$6"%$Jr%$Q(j6$+�?$%"%$H&O*$%13%$%O#$%N9$%ZO$
%"%$%.$H&O*$%1&\2*$*+S*1$*1`?$?;%$J< %1$%'$PN*$PF$%"%$PN*$JF$91"6$/(*1$6L#*+$
H&"$6LR*1$*+1(2*$%3&]$c>*+$%Y*+$JK $%V$�$%&Y%$1f9$%ZO$^1V?$-d*+$6"%$Jr%$Q(j6]$

�|$ =K $ 6>$%13%$?Y6$ T#n6$ %"%$ %&Y%$1Y($ 61W#$J5$ %d*+$Q'$%"%$ 8G6$ H&W$*+1(2*$ %3&$PS$
61O?$ 81W#$ �$ 8(G*$ %ZO$ %"%$ %.$ H&O*$ %V$ T(2*$ H&O*]$ c>*+$ %Y*+$ JK$ %V$ D$ 1Y($ 61W#$
%1< *1$PS$x$1Y($61W#$%1&\2*$*+S*1$JK $JMk%$6>$%13%]$$

�|$ =K $6>$%13%$?Y6$T#n6$%"%$81#"$JS#$6n#$%}*+$*1M$*1o*+$Q&>($1f9$*1V?$P@($J#S*$
J'($ 6"%$ J5$ 1�$ 6Lk$ %1#$ P(j%$ %1&\5*$ +(O#$ %d*+$ *+1j$ PF$ *1o*+$ ?r6$ %1< *1$ %ZO$
*+1(2*$%3&]$c>*+$%Y*+$JK $%V$,u$Q&>($1f9$*1V?$PS$u$81#"$JS#$6n#$?�($81#"$:S($,$
6&[*]$$

D|$ -"%$*1S$6S($6Lk$JK$6LO#$J>($�$8(G*$PS$*2&$QR*1$T&_*$H&O$%"%$1Y($61W#$PS$%"%$%&Y%$
1f9$6M$PN*$L(2*+$Q(j6]$$

$
$ c1S*1$91[*$!"#$%"#$
$

!"#$%"#$%&'($%)*+$6LR*1$QS\$%"%$8G6$H&W$PS$*1o*+$91"6$1(j*$%1< *1$%ZO$^+1(2*$%3&E$
PS$+�?$%V$?Y6$yw,|$Q"#$%"#$6V?$6�6$PS$QO$yw�|$6_9$!"#$%"#$%1< *1]$=V$TS�$$
$
c_9$,$ b(j*$6Ln*+$PS$-"%$PN*$JF$$
c_9$u$ �g$Q"#$*1&$%[&$P_*$6W($ $
c_9$�$ �bcc$PS$-1(G*$TMk%$*+S*1$lcmc$
$
^+#S($ LOE$ %t*$%V$*1(F&$Q"#$%"#$8�$ 61&_6$ 81"%$ y%1MO$%d*+$Q'|$*1`?$ 6n#$J(F&$ 8(j*$
61&_*$Tk($J5$61W#$T&_*$%1($6(G6$1.*$PF$%"%$PN*$JF$%;$615$Jr%$Q(j6$TS$P@($%"%$%.$H&O*$
%1&\2*$*+S*1]$=V$TS�$$
$
a'$,$ -.$/0$�o$T(j&$PS$=(F&$6LO$P_*$6W($
a'$u$ m_*$6W($1S*+$1#"$PS$�1I*$6< %1$%"%$1S*+$1#"$%1< *1$
a'$�$ =i *1$+("$PS$%1($91< $P_*$6W($0$m(j6$^O?$$
a'$�$ c15$%1G$*+S*1$+(O#$61d*+$P_*$6W($
a'$�$ =M�*+$QY$PS$P_*$6W($JM�*+$QY$
a'$D$ =M�*+$/�6$$
a'$x$ =M�*+$61Z\$*Y($Ji O$
a'$C$ -W*+$PS$P_*$6W($Q(5*$
a'$B$ m_*$6W($1S*+$81d*+$
a'$,w$ l(O#$61d*+$*d*+$61d*$PS$P_*$6W($H&O$Q(2*$+(@($
a'$,,$ qd($6LM�*+$
a'$,u$ -N9$P'*$%1#$*+S*1$lcmc$$
$
!2*$%n*1$JV$%}*+$JK$%V$%"%$6S($T(j&$JS#$6n#$PS$%"%$%.$/0$:o$T(j&$y%1MO$%d*+$Q'|$%V$
615$/�$TS?$%.$/0$H&\$1#n%1$J5$6(G9$6;%$61g%$1(j*$+("?$/"6$PS$*G&$%[*$61(G6$/�O$J>($
H&\$1#n%1$*S\]$$
$
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