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/>CB "$6 Ō +C>WlBcd MéO "M`ê-4Wx6g6â"M¨7l- ApÑ·ê#6%#nôAùûx6[B Ō +C>WlB#<A3N>CT1pÉH&g6[B\Bê61MâA- 14
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#+§B Ag6[B Ō +C>WlB->òn({ 7xO "M
[B\B 61M>#2X7- 1TUJp<+'A
â#3¼ 61M+3(>+3( <Jp<
/6'rs 4ùûx6N"Bl/>CB "61M3>41>4W1
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6_M#nôA<1>137(<Tbf<#<Ax34]É 6ê:óÑ`ê>J6ö(&A#6%ê&16¥'6Y6'-4W6Z345-$6BP(>?Xl <e! BYM&16¥' g6[B
3I-3*-61M3>[+6AG>3447á7(K êêêB Aa&16¥'2"D>ChB(KvZ #7A4#2i&AIB&F4{x661M[BJ+ôMB7`ê
2"#õ%[B- 161#cNN¨Y+C+¥MC#­#<AB "SlBS1B?s-4ö'g6TAfRB(l<n6êBP2>6WH@ >C#­[6C61y! [Byy®`ê3>ã&
T16!6FG+3x>C73(14q"M#y%BP(x68 

· 3>[+6AG>3447á7(KêóêT16!6FG+WA&A[B2'%>?@ A3>[+6AG>3447á7(KN̈$6(7&AêGoogle 

Patents1 

· [B3I-3*-êóêT16!6FG+WA&A[B#$%&'()fRG[B3I-3*-êLens2 

· &F4{x6êóêT16!6FG#<A[B#$%&'()fRG&F4{x6êp73+MC#2i&AêFactiva3  

· [BJ+ôMB7êóêT16!6FG#o#<Axd +'A6J+ôMB7êqi#2i&AêGoogle Trends4  

· [B- 161#cNêóêT16!6FG+WA&A[B>#MáA6#pA(T'6TAfRBx63>ã&(7&AêPitchBook5` 

<Tbf<g6[B3I-3*-$6äG[BvZ /"&AIö 6H&g661y! [B6A(PG®ê#]G]7C&16¥'+3x>C
6Y6'-4W6ZêìJf¡7#<A3>[+6AG>3447á7(Kê61M[B3I-3*-Lê61M[Bj>ChB(KvZ êìJf¡7#<A&F4{x6ê61M[B
J+ôMB7m(/'A6n¨v1 4Lêpl2>\Ä i7!'MBl>H&TAê9`êB$G[BvZ 7ë$67"v4C2"6P6g6[B- 161#cN#o7!'M
>#2X7- 1TUJp<õ7C&F6bê61MYG4g(O73(14g6[Bj>CG7>#2X7- 1TU#]GIö >F6pl2$6>\Ä i#o7!'MmäM
TAêÑ` 

 

 

                                                      
1
 https://patents.google.com/ 

2 https://www.lens.org/ 

3
 https://www.dowjones.com/professional/factiva/ 

4
 https://trends.google.com/trends/ 

5
 https://pitchbook.com/ 
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mäMTAêÑ8êB$G[BvZ +#Mu>g661y! [B>#2X7- 1TUêìMcKinsey, 9:99) 

61y! [B>#2X7- 1TU [B- 161#cN+7< &16¥' 
[B/6'-4W>#2X7- 1TU>rs +1>ò61(K14 (Applied AI)8êõ7C
&F6b6_M[B#3>A3$+CN"Blg6[B>#3M,6xd +'A6#pA(òA#nôA712X
[B#]G+ôFG3>-4W1êJ7<(¡+(4öH&ê61M>#MáA6[B
+#3(2214W#]G[B#]%3IG>rÄ 2"D4Cz! 7Cê[B
&U7BvZ ê61M[B3N>C3NM` 

ÑüÖ õ6Ct6p'tO B å 

 

[B4H@ >C73(14=)+C (Advanced connectivity)8êx6
pl2*ê>Ḑi5G/6G >DW i£4J=wê á̄ GBv>ê61M 

>#2X7- 1TU#fwM#T,4Jp<fW<C6l-p"#D%3IGïAâA|<
*#32A6Jp<x6+[W 6'&<7!'M[B#<A77()+C7"#vA 6ê
61Mf<14H& #oTlq"MQ+RS7(K#fwM®` 

 

Ñüü õ6Ct6p'tO B 
 

å 

 

/yN4g6âA-- 1+ô7(K (Future of bioengineering)8êBP(
>?Xl <[B>?Xl <e! g6>#2X7- 1TUâA-IV+Wê61M&F4{x6ê
Jp<x6+[W 6'&<7!'M>p1-4W6ZQ+RS7(KJ|q"+'=
H&ê#<A77()+C[B/6'-4WB>+C(6'+wê>"J>OMJ=w+\ô 7C
4g(OhçBê61My"#­B7[B/ã1-ïñf<14f<ê61M#+Y
7(K3>7>#]G6Y6'-4W6Z` 

 

Ü9 õ6Ct6p'tO B 
 

; 

 

/yN4g6z(&<I¡ 4 (Future of clean energy)8ê[B
j>CG7p"#D%3IG3>7>#]G61B6WBH&Jp<BP(
2"Jv7p<C[B+#3(2$66l-[B>"HGQ+KF6f¥%7?X 7C
+'Tb+l6ûTlq"MJ=w+\ô 7C4g(Oz(&<`êp"#D%3IG
q"M#6%BP(>?Xl <T1pÉH&*#32A6pl2*ê[Bf<14 

z(&<ê[Bf¥'7ê61M[BJ27jG` 

 

9ÖÜ õ6Ct6p'tO B 
 

9 
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/yN4g6[B2<F4 (Future of mobility)8 N¨# W̄ 4#<A
[B#âú6#<ú6g6>#2X7- 1TUê Jp<>#MáA63>+1TbH&ê 61M
61B6WBH&g6[Bp_7â?@l 6(6'+wê 61MT"61iq"M#o#<A
#e7ê61M#o#<Ah[+`ê[B>#MáA4|KAq"M#6%x6#e<
>"vM#nôA>p1-4W[Bp_7â?@l 6ê Jp<e"3Tp<C[B[BõBêê
>B 1Iö 6ê61M+6w"+"g2n6~6` 

 

9;ü õ6Ct6p'tO B 
 

9 

 

/yN4g6[B#3>A3$+C3>7>#]G61B6WBH& (Future of 

sustainable consumption)8êBP(>?Xl <6l-[B#3>A3$+C
>#2X7- 1TUê#pA(òA Ō +C>WlBq"MN"Blg6[B#3>A3$+CQ+RS
7(Kê61M>'NÇ<ê#]Gx6#e<#«[4C>6öGç61ãFG>
B 1Iö 6êpl2*[BJ3>3> <h[+~4'`ê[B Ō +C>Wl B#6%
õ7C&F6b6_M[Bj>CG7[B/6'-4Wê61Mf<14f<Jp<(16
+l-x6f<>d%õ<Cp<C>B 1Iö 6ê#pA(òA#<A77()+C- 1nA
IV+W#3>A3$+C3>7>#]G61B6WBH&ê61M[BTTP<='+
345->J6ö(#T,42"#õ%[B#3>A3$+C` 

Ñ:· õ6Ct6p'tO B 
 

 

9 

 

 

#->â"y6CTA; (Web3)8ê+"#«#<AN"Blg6z! <ê61M7(K- 1nA
Jp<âPG+3( <p<C[B\7#­B7/'A6n¨v1 4- 1(â©[B`ê
Y345-$67"v4C<7uví#]G+WMC]B#>A72"Sê61M&1nA
[BJp<fW<ChT1H&p<C[B[BõB7(K+1Tb1ïAâA|<ê
Jp<fW<Cùû/!7#3>A3$+C>#MáA6[B3N>C3NM#<AT16!6FG
B>+C&P7#N`ê2<y# ) %#­B7ê#->â"y6CTA; (1634_(
J4fW<C/"D2p<C>'NÇ<Jp<x6H&*xX +C[6CJ4
#32A6g63T&û+(ò4W1ïAâA|<B>+C&P7#N>d'#DE %#Tê>d'J6W
J|(q"Mâ"B'iùûx6[B#<2#2i6l-N"BlhâA-7(K|KA®fM
JpB` 

 

ÑÑ:õ6Ct6p'tO B 
 

Ñ 
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Q+RSl>6AG7(Kxd +'A6+ôFG+17R (Industrialising 

machine learning)8êõ7C&F6b6_M[B#3>A3$+Cp"#D%
3IGJf!7T6Cê 61MJf!7B _Mê #pA(òA&#6O¿6p"#vA B[B[B
/ã1-ïñê 61M[B/6'-4W`ê Y7ëe"3TT1pÉH&+"é6C®pl2*ê
[B34 4&1614û[B/6'-4Wê +ö1BH&ê 61M[BJ7<(¡*>6Wê
>y¥ >C`ê m(BGí[B>?Xl <H&#âú6#<ú6q"M#6%ê
xd +'A6+ôFG+17R[6CJ4x6x34]É 6ê 3>+1TbH&ê 61M
h2T'7214W$6#o7!'M7(K- 1nAQ+RS7(K#fwM®` 

 

Ö õ6Ct6p'tO B Ñ 

>#2X7- 1TU4|61(K14 (Immersive-reality technologies)8 
#3>A3$+C>#2X7- 1TUj>C+rs  61MNvyê#pA(òAùû/!7#3>A
3$+C#(A<#ªAi&A&1ã&#t7m(B#>,>&1#++(PG`ê
#6%h2+#3(2$6m(BGí[B&1423(^%êk>J6ö(êJp<
/!7#3>A3$+CâP>3>T%6l-7"Jv[B&14Jp<3>#+AB#0AMêk
m(BGí[B&1461(K14êJp</!7#3>A3$+C345-$6>?@l 6#­
[6C&1ã&ê|KA(PG` 

 

;: õ6Ct6p'tO B Ñ 

 

3>&F6bNvym(&&7ê 61M3>&F6bNvym(Q>7BvZ
Jp<#oâ143>ã&T16!6FGê ìCloud and edge 

computingL8êõ7C&F6b6_M[BJ27jG>6¥'7[B\B7'"&ûlTF
B#oTlq"M(â©(và <T16!6FG&A2x} Gê 61Mz! "M#o7!'M
4">6C`ê - 1nAIV+W#6%x6#e<>"vM#<A77()+CT1pÉH&
#fwM®pl2*/n1>#4GûH&T16!6FGê+ôFGH&ê      f<14
H&n6~6êH&G4̈cd -ê61M+'-4ö1H&` 

 

Ñ;ü õ6Ct6p'tO B å 

 

61xK >67(KT16!6FGJp<T'7214W$6 61M/4W+rs vïAâA
|< (Trust architectures and digital identity)8 
/6'rs 4ùûIö >F6yy®>#MáA4ê &3MA7ê 61MB7R[B#âú
T'7214W7!'M2"#D(HNAõ7C&F6b7!'M[B#3>A3$+Cf<14f<ê
61M#+Y7(KïAâA|<B>+C&P7#N`ê Iö >4û7(Kq"M#6%âPG

;å õ6Ct6p'tO B 
 

9 
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+3( <p<C[B2l<#3>A3$+CT16!6FGê 61M3T&û+(ò4W1êê
ïAâA|<#fwM#T,43>7>#]G+'-4ö1H&ê 61Mh2T'7214W
$6êT6¥_(6_M[B[BõB3> "M6_M[B2l<#3>A3$+C#]G
eK 6[B/6'rs 4êk[BB "#tã>"õ6fMJpB` 

 

/yN4g6>#2X7- 1TU/-[+ (Future of space 

technologies)8ê BP(>?Xl <[B#âú6#<ú6NPBùû74C
+xÇ <Cê 61M[B[4C>6öG[B2"DGcd M+"é6C#o7!'M
á̄ GBv>êQ>7BvZ $iC>#\Ä %ê61M>#2X7- 1TU<"#o]É 6ê
#>A7fOl-+3x>C3>41>4W1[Bê61M#+Y7(K<"Sh[+` 

 

Ñ9 õ6Ct6p'tO B 
 

9 

 

>#2X7- 1TU7MCT12Nvy (Quantum-based 

technologies)8 B7R+[̧6'&<7!'M[B>#?Xi6l-[B
#7A6#0AM/12+ò dlvMCJ+û<7!'M[B/6'-4W[BNvy
+3x>C>rÄ *7Ct7Cê#nôA>p1-4W>DW i#]G>#MáA6+'-4ö1
H&ê61MH&n6CB>+C&P7#N` 

 

; õ6Ct6p'tO B 
 

0 

 

[B/ã1-ïñ7(K- 1nAâ"y6C#3[G (Next generation 

software development)8êâPG+3( <p<C[B>#MáA47(K
- 1nA7(K- 1nAê >#MáA6p"#vA B[Bê 61M#<A77()+CN'vH&7(K- 1
nA`êQ>7BvZ q"M#6%BP(>?Xl <[B/ã1-ïñê61M[B#nôA#4+W
Jp<h2#3>A>rs +1>ò61(K147ëpl2*z! <Jp<#3>A7lp
xd +'A6ê keK 67lpê +3( <p"#vA B[B/ã1-ïñê 61MfW<C+1Tb1
/"D2p<C/!7/ã1-ïñ6Z#pA(òA>#MáA4p"#D%3IG
3>7>#]GH&g2!3>ï14` 

 

9êõ6Ct6p'tO B 
 

Ñ 
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Bl>H&TAê98 61y! [B>#2X7- 1TU7"v4C#]G McKinsey (McKinsey, 9:99) 

- 1+FG#+Y7(K$6[O G*Å¡_M=!Mg6#+pÉ712X&1ã&#t7`ê #]G#o7!'M ! "ê 9:Ñ·ê - 1+FG#+Y
7(Kx62"6P63>JS<ê9êHNê;êg6f<14f<7!'M3+^7+B'> (GDP) 61M[B- 161#cN ¥̄ <C&A>B#T+ê3&(
q"MfW<CH&x6[B\B#nôAx673(14=)+Cê ìWTO, 9:9:L`ê #cM#­m(B$G[BvZ B>+Cê Oxford 

Economics 61MêWestern Union Business Solution 7!'M ! "9:9:ê$6>\Ä iùû#ªAiê4g(Oõv1 â@7(K
/6WB*41#o#<AJf!7#+Y7(K345-$6&U7BvZ z6_M#7A6#0AMêüèÑêõ6Cõ6Ct6p'tO Bê7!'M ! "ê9:Ñ·êp<Cê
¶è:ê õ6Cõ6Ct6p'tO B#o ! "ê 9:9Öê Jp<#+KA6_M(PGHN>Ag64g(O+B'>*+7<#>A#n,>6_M#&<
>2X'>ò6!#6%`ê>J6ö(&A#<A#6%ê#o ! "ê9:Ñ·êpJp<#6%ê/MÇ[Bõv1 â@7(K&1ã&#t7$6B "&_MT'7zê- 1+FG
#+Y7(K#o7!'Mõv1 â@7(K&1ã&#t76_M#7A6#0AMp<C Ö:À 7!'M ! "ê9:å:êéM('=#6%`ê 
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4">6Ch+'AN¨*õv1 â@7Bn"TA9ê#<AJf!7#+Y7(KïAâA|<Jp<x6[BB A72#3(A6cd M >CBSF+
*MJf!7#fwM#T,4g6&1ã&#t7`ê#o7!'M ! "ê9:9:ê[BB A7ä44¦4g6â"M¨7l- ApÑ·ê$6N"ä(7"JSMâ'"- 1i
&1ã&#t7 >d'J6¸&A(PG ! "#­(PG ! "ê7"#vA 6õv1 â@7(K*&1#++N¨#+Y7(KïAâA|<#oh+'A61M$d +'ASô17
#oJ4x6H&n6C#7A6#0AMêÑÀê=vÁ#&<Jp<#+Y7(K#fwM#T,4êì- 1+FG#T+2BvZ +7< [B#nôA
p"#vA Bê61M[BJ27jGLê$6~O 7C2'%ê;¶ÀêìLiberatore et al., 9:9ÑLê`ê7!'MBGÁ#&<>d'yK 6 ! "2'M
#3[G#6%ê- 1+FGJp<BP(2"Jv7#32A6>"f'4p<C[BB A72#3(A6#oh+'A7!'Mõv1 â@7(KïAâA|<êN̈#+Yn'B712X61M
N(yN(6Zê61M#+Y7(KJf!77'"&ûlTFB61M&F4{x6`ê#+pÉ712Xh+'Ah#N!GZ(PG2"6P67ë$661M7"&'Mâ"B'i[B
&3MA7õv1 â@7(K#+Y7(KïAâA|<#]Gx6[B#7A6#0AMcd M >CBSF+7!'M[By"#2iJf!7ïAâA|<ê*7C
J+̧MBP(x6pl2* 3>#T+7()'*ê3>#T+°-ê61M3>#T+SôA<A&A6`êJf!7Jp<7"&'Mx6[BB A72#3(A6#fwM
#T,4BP(x6êõv1 â@7(K#/012345612ê3>41>4W1[BïAâA|< +ôFG3>-4W17(Kê61M[Bf¸<C#+Y&A2x} Gê
ìChanda, 9:9ÑL` 

9.9èêT1pÉH&Tl#­#o7()'* 

#cMm(B$G[BvZ g6+xSBv7(K#+pÉ712Xh+'A ! "ê9:9Ñê$6ùûp_MzênyeB/ã1-ïñ6Z
h+'Aê$6$d 6C3>xvzê>#2X7- 1TUê61MhâA-7(KïAâA|<B>+C7()'*ê$6+#3(23$7C2"vl <2"6P6ê
åÜ:êt6p'tO B+3x>C ! "ê9:Ñ·`ê#6%7ë#]GIBJ4B]É ã1$<$6â"B'iùûx6[B+3(>+3( <7ë
pl2*[B#<A7T_7214W3>*&<BpÉùû#3>A3$+C3$7C#]G(16#3>ABl>1G>Fvà ¥̄ <C#pA(òA*[B~y6l-+'-4ö1
H&BP(q"M+'=H&fMJpB`ê#>A#nôA[BJ>MJ27#­m(- 1+FG6A(PG®êõv1 â@7(K#/012345617x62"6P6ê
9Üèü:À,ê#+Y#/012345617êÜè¶:À,ê3>&F6bfw&ôfRGïAâA|<êÑ:è9:À,ê>#2X7- 1TUfRGõv1 â@7(Kê
Ñ9èÜ:À,ê[Bp_7â?@l 6ê;è¶:À,ê61M#+Y7(K#nôAp"#vA B/6°ix6ê;Üè·:Àê`ê#cMm(nyeB
*41g67()'*ê43(5-[BTAfRB7!'M3>#T+7()'*x63>xvê9·èüêõ6Ct6p'tO B*+(lSH&êJp<
x63>JS<êÖèÜêõ6Ct6p'tO B>d'#DE %Jp<345-$6>"#&i#]G7(K- 1nAS1B?s-4ö'ïAâA|<êìADB, 

9:9ÑL`ê 

N1434_( ! "ê9:Ñ·ê7()'*x63>*â6- FG#7KMêJp<x6hG'&AêÑÖ#­ê;Öê ! "ê3>JS<êÖèü·ê
t6y7CêJp<7!'M#y%ê9è¶¶êt6y7C*V+WAê#+KA6_Mê;üèÖ·Àêg62"6P63>*â6+B'>ê61MêÖÖè·ÜÀê
g62"6P63>*â6#&i- FG#nôA[BêÑÖóüåê ! "L`êHN#32A63>*IV+W- FG#7KM#6%êN¨*7mW â"B'ipë+"é6Cg6
-ïñ6H&g6>#2X7- 1TUïAâA|<ê 61M>B 1-4W7(K#+pÉ712XïAâA|<#o7!'M+MÇ(ê m(BGí[Bj>CG7>#2X7- 1TUê
+3x>C[B/ã1-ïñ+MÇ(ê 61M#+pÉ712Xê 3&(*(PG[B/ã1-ïñ=OP6aMm(61y! [B*+7<ê `ê 7()'*7ë*
3>#T+(PGê 7!'M2"#D(>DW 3>#T+hI§ 6fMJpBê Jp<*4">6C3>7>#]GH&B+CB#- A7éMJf!7
#+pÉ712Xê #SAG7"&'M[O G*T1+#«pëq7Cqi+3x>C[B/ã1-ïñJ=w+\ô 7C4g(O7!'M4">6Cê 61M&1ã&#t7ê
ìSNEC, 9:9ÑL` 
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N1434_(J=(7äê ! "ê9:9Ñê2"6P6g6[B#3>A+' A(TlB+F&¥2<F4&A3>41>4W17Bq"M3$"(PGg6
3>#T+7()'*x62"6P6ê9ÑèÑ¶êt6ê$6#7A6#0AMê:è¶0Àê#n,>6_MBGí#&<pl2e! [<&A ! "('6`ê
4P#<=#6%N¨#+KA6_MêÑ9Öè¶0Àêg62"6P63>*â6+B'>g63>#T+7()'*Jp<>\Ä iz3>*&<BpÉ7()'
*HN#32A6x6[B#3>A3$+C+'A(TlB+F&¥2<F4#32A6&A3>41>4W17B#fwM®e! ê`ê>J6ö(&A#6%ê2"6P6/!7#3>A
3$+C/'A6n¨v1 4$6#7A6p<Cê¶è¶üêt6y7CêJp<#7A6#0AMêÑèÑêt6y7CN1434_( ! "ê9:9:êp<C
 ! "ê9:9Ñ`ê/3m#3â,42l<g6[B#3>A/'A6n¨v1 4x62"6P6êÖ9èü0Àêg62"6P63>*â6+B'>ê`ê/!7#3>A/'A6
n¨v1 4#o7()'*2l<214W#3>ATlB+&¥2<F4+3x>C[B2l<#3>A/'A6n¨Jv4êJp<ÅO'%>rX "M7!'M- 1+FGïAâA|<ê
 ! "9:9Ñ`ê7!'M2"#D(Q>7BvZ q"M/+Cg6[B2l<#NST"&FBêx68êTlB+F&¥2<F4êÖ9è:0À,ê7'"&ûlTFBGPB
gp61M7'"&ûlTFB#<A4'êåÖè·0À,ê61M7'"&ûlTFB#|#>O4ê9è90ÀêìKemp, 9:9ÑL`ê 

[B/ã1-ïñJf!7&F4{x6- 1TUê61MïAâA|<l>6AG7(KêN̈#pAB4P+"é6C7!'M[BB A72#3(A6õv1 â@7(K#<A
#+Y7(K`êïAâA|<l>6AG7(K2l<BP([4C>6öG[B2"DGê61M[4C>6öG[Bää "M6l-[By"2l<f<14f<
Jp<+3( <p<C#+Y7(Kõv1 â@7(K#fwM®*#32A6`ê#]GIBJ4- 1~6[BB7RNxO 4+MÇ(61M[BB _44ò_4
[B#nôAp"#vA B/"0'M#&<ä44¦4g6â"M¨7l- Ap-Ñ·ê[Bj>CG7>#2X7- 1TUïAâA|<345-$6&#6O¿6[6CJ4éO "M
#0AM pl2Jp<$6#ªAiz37^(S§'66A(PG®$6\7(7#3>A/'A6n¨v1 4ê#SAG/41|1â6- 1i7ëj>C#f¸A(j>C
G76l->B 1>T|KAê*&1#++7!'M- 1+FG+'éã1$<ê[B/>CB "êTlBN(yN(6Zê61MJf!7#+Y7(K#I4T+w6Zê
ìWTO, 9:9:L` 

#oh+'Aê61M$d +'ASô17ê#+Y7(KïAâA|<N̈*~4'fw"pë+"é6Cg6[B- 161#cN>B#T++B'>`ê+l(òAJ4
#o7!'M4">6Ch+'A7ë#]Gê7ëx6[B&3M_Mg6J=w+\ô 7C4g(O+7< ìGVC) 61M[B- 161#cN ¥̄ <C&A>B#T+ 

ìFDI)ê`ê*7CJ+̧Mê3>#T+7()'*x6[BTTP<- 161#cN ¥̄ <C&A>B#T+61MJ=w+\ô 7C4g(O+7<#o73(14
=)+C7!'M- 1+FG#+Y7(KïAâA|<êpl2$6>\Ä i7!'MBl>H&TAê;`ê7"#vA 6[B- 161#cN ¥̄ <C&A>B#T+ê#o
7!'M- 1+FGq"M#6%h2#nôAùûõv1 â@7(K7!'M4">6C3>#+AB#0AM*(PG6_M[B#nôA+xSBv7(K#­[6C>DW i
f<147(K/6WB*41m(BGí>DW i#fwM®`êH&#âú6#<ú67!'M- 1+FG>#2X7- 1TU&F4{x6ê61MT"y7CT"6Mê
3&(q"Mz! <ïAâA|<$6[4C>6öGQ>+NÇ7!'M[B#nôAõv1 â@7(KT"61iê61M#+Y7(KêJpBx62"\G } Ge! ê
#SAG/6'rs 4ùû37^(S§'6ê61MhâA-7(K#nôA+xSBv7(K2l<7!'M>DW ifÇ4CfÇMC*+7<êìADB, 

9:9ÑL` 
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Bl>H&TAêåê[B2l<BP(B>+CJ=w+\ô 7C4g(O+7< 61M[B- 161#cN ¥̄ <C&A>B#T+óh+'Aê61M$d +'ASô17ê ! "ê
9:9:8êB$G[BvZ +xSBv7(K#+pÉ712Xh+'A êì9:99L 
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k. \?lW +?$/]?mL n)oj1jd*)/pJhGiGUj 

äâB]É ã1$<7()'*$6TTP<IÇ <C6l-IBí+"é6Cê61M+[W 6'&<B>+C>#2X7- 1TUïAâA|<ê7!'M[B
â"B'i7"#vA 6#+pÉ712Xê61M[B/ã1-ïñ#o7!'M3>#T+`êpl27BvA #fwM#T,4g66Y6'-4W6Z7!'M3>-4W1IV+Wê- 1+FG
a7â6J4MJ4#pAB¬6#­('=#Nê#SAG#e<6#c$G#pABm(#3[G`êT+w6í#6%7ë#<2#0AMpl2e! #o
7!'M- 1+FG>#2X7- 1TUïAâA|<ê3+>e! 6_M[B/6'-4W2¦>C (FB ºMoore» (Thompson, 9::ü)ê#]G2¦>C
#6%$6>\Ä izê2"6P6g634MC+'A+¥FB#o#<A(A375ÅA>6_M#7A6#0AM#TôpM#B,Mä<C&AB ! "(WM`ê$4'ãl4#6%qi
ùûx66l-[B#7A6#0AMB>+C+(4öH&7'"&ûlTFBêJp<â"B'i[B- 1-4Wg67(K- 1nA>#2X7- 1TUïAâA|<7!'M/3mJp<
#e<6#c$G&1$76_Mm(q6C` #o#&<p"#vA B[B6A41>?s4W1345-$6>?X >Cê#e<6#c$GJp<
q7CTM6_M>#2X7- 1TUHN#32A6J<M345-$6#3>A3$+C#]GIB[B- 1-4Wê61M[B#7A4#0AM(WM#T,4g6
f<14f<61M#+Y7(Kcd M >CBSF+`ê#q%*cd MD7ë#]Gê/!7#e<6#c$Gx6HB712X*(PG
6_M[BTTP<='+=)+Cê7!'M[B+#3(2$66l-27u'- 1+FGê#e<6#c$Gê61MG'TbIV+Wê#]GJf¡7#<A>T
&1#In6Zêâ"yiê61M[B&U7BvZ T'7*('6` 

- 1+FGïAâA|<$6[O G*7mW â"B'ipë+"é6Cg67"#vA 6#+pÉ712X#o7!'M3>#T+7()'*ê#]GB]É ã1$<
$6TTP<IÇ <C&AIBí+"é6CYê61Mj4C- 1~6[B#pA(òA#B,>2"#e<6#c$Gê61M37>=Fvà >T>ò?s4W1ê#pA(òA
e"3Tp<C[B/ã1-ïñ#<A- 1+FGïAâA|<`êB]É ã1$<7()'*$6/6'(F42¦>Cq7CTM6_Mõv1 â@7(Km(3>&F6b
#/012345617êQ371pÉ7(Km(/'A6n¨v1 4ê61MTlBN(yN(6Zê#SAGJ|(q"M$6>#MáA4#e<6#c$G*41
q7CTM6_M>#2X7- 1TUN(yN(6Z61M&F4{x6ê61M[BTlq4Cm(ïAâA|<fMJpB`ê37>=Fvà q"M#6%x6
#e<>"vMfW<C6l->B 1c[+q7CTM6_M2¦>Cê61M>T>ò?s4W1Jp<e"3Tp<C[BB A72#3(A6g6- 1+FGïAâA|<ê
61M#<A77()+C6Y6'-4W6Zê61MH&*+S3N16ê=ví#&<[BõB+1Tb1B>+C/!7#3>A3$+Cê61MhâA-7(KJp<
7"&'M3>41>4W1[Bm(3>&F6b/'A6n¨v1 4fMJpB`ê#<A+&A#6%êB]É ã1$<$6/6'-4WN"614fWP2#fWA(7!'M[B>#MáA6
<TbH&g6[B#3>A3$+C3>&F6b>#2X7- 1TUN(yN(6Z61M&F4{x661M#<A77()+C[Bj>CG7>#2X7- 1TU 

ïAâA|<êJp<7!'M#y%7ë$6BP(>?@l <6l-[B>#MáA4#e<6#c$G>#2X7- 1TUN(yN(6Z61M&F4{x6*41fM
JpB`ê37>=Fvà q"M#6%x6#e<>"vM>#MáA4>B 1c[+/6°iê61M+3x>C/!7õ7C&F6bq"M/+C
3>7>#]G+'-4ö1H&ê61M~yz- 1+FGïAâA|<6_M>6WBP(2"Jv7p<C7"#vA 6#+pÉ712XB>+C7()'*` 

;èÑèê37>=và #e<6#c$G2(òM® 

Jf¡7#<AH&#*NâFGg6p"D7C[<q"Mê;ê76OM(7êG'TbIV+W/ã1-ïñ6Z*41B>+C7()'*
+3x>C ! "ê9:Ñ·ó9:9;êêIÇ <Cz* G'TbIV+W24'#[vp"D7C[<TAêåêìMFAIC, 9:Ñ¶Lê
B "&_Mz6_Mâ"B'i7()'*#­*3>#T+Jp<x62"vl <(nû(73(14=)+C#o ! "9:;:ê61M*3>#T+Jp<
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x62"vl <=)+C#o ! "9:Ö:ê`êG'TbIV+W24'#[vp"D7C[<TAåê# W̄ 4#<A++B+W(µ+"é6C® 

2"6P6 åêpl2*8 
7èê[B/ã1-ïñn6~6(6'+w8êìÑLê[B&3M_MN'vH&/>CB "ê- 1TUIV+Wê61Mê>#2X7- 1TU,êì9Lê[B
#<A77()+C+'=H&I~Bvíê61MhçBl>4ö(µ, (;Lê[B>vW' %>DW <â"yi>#2X7#T+ê61MêåLê
[B&3M_M+(H&#G6ïFBê61M[Be"õB+MÇ(` 

=èê[B#nôA&1&1n7(K#+pÉ712X8êìÑLê[BJ7<(¡3>&F6bã+W'HB 61M[B#<A77()+Cê[Bp_7â?@l 6êz(&<ê
61MïAâA|<,êì9Lê[B#B,>2"=OP6+3x>C#+pÉ712XïAâA|<ê61M>p1-4W6ZQ+RS7(Kêåè:, (;Lê[B
/ã1-ïñN6O_%ê61M3>ã&|KAg67"#vA 6#+pÉ712Xê61MêìåLê[B#<A77()+C[B/ã1-ïñnyeBê61MS1B?s-4ö'` 

Nèê- 1+FGa7â6ê61M[B/ã1-ïñ[B\B8êìÑLê[Bq7Cqi[B- 161#cN&A>B#T+ê61M[B>#MáA4 

ù[+[B\B,êì9Lê[Bfw&ôfRGê61Mâ"B'iH&*gpNl- 1+FGa7â6I~Bví,êì;Lê[B#<A7
7()+C+S3e+n'64l2ê61M(nû(ê61M+S3N16H& 61MêìåLê[B#<A77()+Cùûx6[B3>7P43>JâM` 

ªèê[B/ã1-ïñ3>7>#]G2ABH&ê61M>1Bc>F6!8êìÑLê[B#<A77()+C- 1+FG7+17(Kê61M[B/ã1-ïñ
â6>T,êì9Lê[B&3M_MJf6[Bê61M[B3N>C3NM6NBl>6AG7(K,êì;Lê&3M_M[B3N>C3NMn6~6 

n(K*41ê61M->òn({#]G2ABH&ê61MêìåLê[B~y61B6WBH&>B 1Iö 6ê61M[B#B,>2"=OP6#ÅOAG4>6_M
[BJ3>3> <h[+~4'` 

G'TbIV+W24'#[vp"D7C[<TAåê$6TTP<IÇ <C6l-IBí+"é6Cg6>#2X7- 1TUïAâA|<ê61M
6Y6'-4W6Z7!'M[Bâ"B'i7"#vA 6#+pÉ712Xê61M[B/ã1-ïñ7()'*`êB]É ã1$<#3eM6_M#<A77()+C[B/ã1-ïñ
#+pÉ712XïAâA|<ê&3MA7<TbH&[B#3>A3$+C/'A6n¨v1 4ê61M#<A77()+C/7uB7(KïAâA|<`ê>J6ö(&A#y%
#T,4êB]É ã1$<7ëx6#e<>"vM>#MáA6+'-4ö 1H&m(/' A6n¨v1 4ê61M[B[BõBT16!6FGfMJpB`ê
Jf6[BG'TbIV+W/ã1-ïñ6Z*41ê9:Ñ·-9:9; ìRGC, 9:Ñ·L fW<C6l-37>=Fvà Tl<"TltG+3x>C
[B/6'-4WG'TbIV+W24'#[vp"D7C[<TAêåê#o7!'M3>#T+7()'*`êm(BGí[B=14="3>_MJ3>M/ã1-ïñ
â'"- 1i++B+W(µq"M>P6g6G'TbIV+Wêê#]G# W̄ 4#<A#e<#«ê61M+l2y7B*7Ct7Cê3&(q"M>rÄ *
#32A6pl2*ê>#2X7- 1TUïAâA|<ê61M6Y6'-4W6Zê+(H&#G6ïFBê61M[BJ3>3> <h[+~4'` 

;è9èê#e<6#c$Gq7CTM6_MïAâA|< 

 #e<6#c$Gq7CTM6_MïAâA|<x6H&='+J>O7e! &A3>#T+(PG#­3>#T+(PGê#]GIBê
[Bâ%£Tb1&<&A7mW *#32A6pl2*ê73(14g6[B/ã1-ïñ#+pÉ712Xê3>&F6b6#c$Gê61M>T]É 6->òn({`ê7!'M
>d'yK 6 ! "#3[G#6%ê3>#T+7()'*$6>#MáA4#e<6#c$GïAâA|<*#32A6ê#pA(òA#<A77()+C7"#vA 6ê61M
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[B/ã1-ïñ#+pÉ712XïAâA|<B>+C=OP6`êêêê#+pÉ712XïAâA|<ê345-$6j4CT'7z*7mW â"B'ipë+"é6C(PGg6[B
/ã1-ïñ`ê37>=và #e<6#c$G#+pÉ712Xê61M+MÇ(ïAâA|<7()'*ê9:9Ñó9:;ÖêìSNEC, 9:9ÑLê
7"v4C- 1~6[B#e<6#c$Gpl2*8êì7Lê/ã1-ïñ#S]É B2y+()F6bïAâA|<êJp<# W̄ 4#<A[B4H@ >C
ïAâA|< #S]É B2y+()F6bêêê>#2X7- 1TUS1B?s-4ö' ê61Mê3>&F6bTlq4C3$7CJ>>ïAâA|<61M0lSw' A+¥17ê61M[B
p_7â?@l 6#­p<C#e<#«*7Ct7CD(PG, (=Lê7IMT"6'7214Wê61MH&#âú*7C#<A3>&F6bïAâA|<ê
#]G# W̄ 4#<A37>=Fvà 2¦>CJp<3>7>#]G[B#ÅO AG4>ê61Mx63>+1TbH&ê61M[B&3M_M[B
3N>C3NM+6W1+'=ïAâA|<`ê- 1~6[B#e<6#c$G2"6P6ê¶9ê345-$6]7C#2iê#pA(òA&3M_M++B+W(µ
q"M>AêBP(x68êìÑLê[B7IM&<BpÉïAâA|<# W̄ 4#<AH&*/!7p_7y" >vW' " n6~6(6'+wJp<x6
#T&#[+<ûïAâA|<ê61M&<BpÉïAâA|<,êì9Lê[B7IMB]É ã1$<ïAâA|<# W̄ 4#<AB]É ã1$<ê61M 

#+YI~BvíïAâA|< N6O_%7!'M[Bâ"B'i[B/6'-4WïAâA|<ê61M/ã1$<712XJf¡7#<AT16!6FG7!'M- 1+FG 

I~Bvíê61Mêì;Lê[Bâ"B'in'B712XïAâA|<ê# W̄ 4#<A>B 1-4W7(KïAâA|<+S3e+ 3>&F6b#/7l0l+'A 
+S3N16H&ê61Mn'B712X|KAê7ëpl2õJ=w+\ô 7Cg6ïAâA|<` 

#e<6#c$GB]É ã1$<ïAâA|<7()'* ! "ê9:99ó9:;ÖêìMPTC, 9:99Lêx6#e<
>"vM+#3(2$66l-#e<#«2"6P6êÑ:ê#õ<N¨êìÑLê[B#B,>2"ê61MJ7<(¡#S]É B2y+()F6b4H@ >C
ïAâA|<,êì9Lê[B#B,>2"4#S]É B2y+()F6b3>&F6bTlq4C3$7CJ>>ïAâA|<+3x>C#+Y7(KI~Bví,ê
ì;Lê[B&3M_M#S]É B2y+()F6b+6W1+'=ïAâA|<,êìåLê[B/ã1-ïñ#S]É B2y+()F6b#+Yg3>+vA GZê
ìÖLê[B#B,>2"/ã1$<712XB]É ã1$<ïAâA|<,êìü) [B#nôA>B 1-4W7(KB]É ã1$<ïAâA|<ê61M#+YI~Bvíê
ìÜ) [B/ã1-ïñ(l<n6(6'+wïAâA|<,êì¶) [B#<A77()+C[B3I-3*-ê61M6Y6'-4W6Z,êì·) [B#<A7
7()+C712X+S3>41>4W1[B*(PG37^(S§'6>#2X7- 1TUïAâA|<ê61MêìÑ:) [B#<A77()+Cn'B712X|KAJ>>
ïAâA|<` 

#pA(òAâ"B'iê61M&#6O¿6[B/ã1-ïñ- 1TUIV+Wê>#2X7- 1TUê61M6Y6'-4W6Z (-è>è6è)ê#o7()'*ê#e<
6#c$G*41+WA&Aê-è>è6è  ! "ê9:9:ó9:;:êìNCST, 9:Ñ·Lê345-$6>#MáA4#0AM`ê#e<6#c$G
#6%7"v4C6l-#e<#«+"é6C®(PG2"6P6êBP(q"M[B/ã1-ïñê61M[B&3M_Mn6~6(6'+wéMJf!7- 1+FGê-è>è6èê
ùû$63N>C3e6Cê#B,>2"[B3I-3*-ê61M[B/ã1-ïñ*41 &3M_M3>&F6b#/7l0l+'A6Y6'-4W6Zê61M>vW' %->òn({
Jf!7- 1+FGê-è>è6èê7!'M>1Bc>F6!+MÇ(`ê#<A+&A#6%êJf6TA>\Ä ifOl-ê-è>è6èê7()'*ê9:;: (MISTI, 

9:9Ñ) 345-$6>#MáA4#0AMê61M$63N>pvW >C#<A- 1+FGïAâA|<Jp<*Jf!7(PG+"é6C#o7!'MJf6TA
>\Ä ifOl-#6%`ê#e<#«+"é6C(PGg6Jf!7#6%7!'MJf6TA>\Ä ifOl-êN¨#pA(òA&3M_M#S]É B2y+()F6bê61M
#+Y7(KïAâA|<êJp<x64g(O+(B(ûê61MN'vH&=)+C#oTlq"M3>#T+`ê#6%ä>C>?Xl <q"M[B
&3MA7[B3N>pv̧>C#<A#+Y/'A6n¨v1 4êê[B#<A77()+C[B/ã1-ïñ7(K- 1nA61M#+Y7(KïAâA|< 61M[B
â"B'iê#<A7T_7214Wùûx6[B#3>A3$+C>#2X7- 1TUïAâA|<q"M7!'M- 1+FGI~Bvíê61Ma7â6`êJf6TA
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>\Ä ifOl-7ë$6+Má4Cn}6CfMJpB/"&AêIBí+"é6Cg6[B/ã1-ïñ7xO "M&<7(Kâ"yiJp<x6+(4öH&
â"B'i6Y6'-4W6Zê61M[BB A72#3(A67!'M- 1+FGïAâA|<`ê#6%BP(>?Xl <q"M[B#<A77()+C[B/>CB "ê61M7(K- 1nA
>vW' %>DW <J+¥(ê+3x>C/!7â"yiïAâA|<ê61M[B#<A7T_7214Wp<C[B#3âA+#B A+ê61M[Bâ"B'i>'NÇ<
Jp<x6#T&#[+<û#o7!'M- 1+FG#6%`ê 

#3Â&A#6%ê3>~6>ThT1H&Jp<*2"v' 2+!l<g6[B3I-3*-#o7!'M3>#T+7()'*345-$6
7"v4C7!'MB#>,>YBí3I-3*-*41ê9:9Öê(MISTI, 9:9;) Jp<>#2X7- 1TUïAâA|<N¨*Å¡_M(16h2
=ô%$67!'M[Be"3Tp<C#>+77(K3I-3*-q"Mê¶êpl2*8ê#+òÃMhçB7!'M3+^7, +ö1BH&#<A[BfÇ4CfÇMC
z(&<, [B/>CB "3>7>#]GN'vH&,ê#3NúM>yO +C#/01234561261M#([612, #+Y7(KJf¡7#<A3>&F6b
&&7, /NÇ1+6A61MT_7I¡ 4, /&U37_4H&[>l6 61M3>&F6b+'éã1$<ïAâA|<`ê*&1#++ê#+Y7(KJf¡7
#<A3>&F6b&&7 Jp<*3>~6>ThT1H&(PG&_MJf¡7cd MéO "M#<A>#2X7- 1TUïAâA|<#pA(òAfW<C6l-p"#D%
3IGJp<h2#nôAx34]É 6$6êTTP<$63>+1TbH&ê61M+'-4ö1H&` >#2X7- 1TUïAâA|<y"ùûx6[B
>#MáA4ê61MJ|q"#S]É B2y+()F6b&&7pëB _Mx"êJp</6'rs 4ùûIö >F6B7RT'7ê61M2l<#3>AT16!6FG&A2x} G`ê
>#2X7- 1TU#6%7ëâPG+3( <p<C[B/ã1-ïñz! <7'"&ûlTFB#<A&&7êJp<]7Cùûx6[BJ27B "J<7ê61M[B
+S[Be! cd MB<l6ê[B>3(^MT'7T16!6FGê61M[B+#V\Ç %#3e%(S6WäG`ê*(PG6_M>#2X7- 1TUïAâA|<ê
#+Y7(KJf¡7#<A3>&F6b&&7fW<C6l-/4ö3>#câ6Z*#32A6pl2*êH&\G3+ <7!'M[BqiG7T16!6FGê
3>+1TbH&#<A[B2"DGê61M>#MáA6f<14H&`ê~4'j"$2C#pA(òA+#3(2$66l-#>+77(K3I-3*-
g6#+Y7(KJp<Jf¡7#<A3>&F6b&&7N̈ê37>=Fvà 2¦>C61M#e<6#c$G,ên6~6(6'+w,ê#S]É B2y
+()F6b,ê61M[B+S[B`ê#<A+&A#6%ê>#2X7- 1TUïAâA|<7ë2l<BP(cd MéO "M[O #o7!'M+'=H&Jp<&3M_M
#]GïAâA|<ê#pA(òĀ O +C>WlB[BfW<C#+YJ|q"+'=H&ê61MJ7<(¡<Tbf</!7â"M¨`êp"#D%3IGïAâA|<
pl2*ê[BfW<Cz! "&U$<&A2x} Gê7"v4C3m+'=H&#/012345617êìEHRs) 61MQ>7BvZ 34 4&1614û+'=
H&N¨x6IBí+"é6C2"#õ%N"614fWP2#fWA(#<A+'=H&Jp<&3M_M#]GïAâA|<`ê[BfW<Cz! "&U$<&A
2x} G#3>A3$+C>#2X7- 1TUïAâA|<ê#pA(òAfW<C[B3>_7R&A2x} GêJp<h2ùû/!7â"M¨TTP<$6#+YJ|q"
+'=H&&A3N>CTAm"M`êEHRs #nôAïAâA|<7!'M[B74C3m6l-&F4{x6g6/!7â"M¨ê#nôAùûx6[BJ27B "J<7
T16!6FGB>+C/!7â"M¨7!'M2"#D(/!7fW<C#+YJ|q"+'=H&ê[4C>6öG7"S'+ê61MJ7<(¡[B+3(>+3( <
[BJ|q"̀ êQ>7BvZ 34 4&1614û+'=H&Jp<345-$6p"#vA B[B#]G>#2X7- 1TUïAâA|<êN̈h23>(l<
T16!6FG+'=H&7!'M#&<*7CJ+WMê/6'rs 4ùûx6/6WäN(6Z ¥̄ <C=OP6ê[BB7#ªAi61y! [B+'=H&HO (®ê
61M[B3N>C3NM#<A3>#ãTâ"M¨+7(K`êJf!73I-3*-Jp<fW<ChT1H&+3x>C[BfW<C(l<61n1#3[(
#>+77(K+'=H&Jp<&3M_M#]GïAâA|<#6%BP(x68ê(ÑLê[B/>CB "ê61M[B[BõB+'=H&,ê(9Lê[B
#nôA#äN- 1612¹FG,ê(;LêQ>7BvZ &U$<#-â@IV+W+3x>C[B34 4&1614û/!7â"M¨ 61Mê(åLêH&\G3+ <ê
[B3N>C3NM+'=H&ê61M[B~yäd >CBM`ê4PyTAB>+C>#2X7- 1TUïAâA|<7!'M[Be"3T#+Y7(KJp<x6 
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Jf¡7#<A3>&F6b&&7ê61M+'=H&Jp<&3M_M#]GïAâA|<6_M>6WB A72#3(A6`ê[B3I-3*-Jp<7"&'M>6Wê61M 

6Y6'-4W6Z#o7!'M3>~6>ThT1H&q"M#6%6_M#3>A3$+Cz(&<B>+C>#2X7- 1TUïAâA|<>J6ö(#T,4#pA(òA
â"B'i[B#âú6#<ú6ê#nôAùû3>#+AB#0AM6l-3>+1TbH&ê61M[B>#MáA6<Tbf<ê#o7!'MJf!7pl2*ê[Bf¥'7
T16!6FG,ê[B2l<#­#3>A3$+C$6,ê[B+S[B,ê[BJ|q"+'=H&&A2x} G,êù+| ¥̄ <C=OP6ê61M[B- 1HN
T16!6FG+'=H&` 

#<A+&A#6%ê[B#B,>2"Jf6TA>\Ä i&A[B3I-3*-ê61M6Y6'-4W6Z7!'M3>#T+7()'*êìUNESCO 61M 

MISTI, 9:9;Lê>\Ä i&A[B#>W*î 214Wcd M('4x"B>+C7()'*7!'M[B#3>A3$+Cê-è>è6èê*7xO "M2<7B+3x>C
[B/ã1-ïñ3>7>#]G2ABH&ê61M>1Bc>F6!`êB]É ã1$<$6#>W*î 214W#pA(òA+#3(2$66l-(S12¹1mg6T+w6í 
- 1+FGB>+C=OP6+3x>C ! "9:;:ê61Mê9:Ö:ê#]G[B- 161#cN#<A- 1+FGê-è>è6èê61M[B2l<BP(&AHNA
õ7C&F6b*#32A6BP(x68ê- 1+FGI~Bví61Ma7â6ê3N_%Iö 6Q4W(+17R61M3I-3*-ê61M+MÇ(+'A- 1<`ê
#pA(òAe"3Tp<C712X=14="3>_MJ3>Mq"M#6%ê/6'I+6Z(PG2"6P6345-$6]7C#2i*hT1H&#]GJf¡7#<A
[B- 1-4Wg6- 1+FGê-è>è6èê61M[B- 1HNB$G[BvZ 8ê(ÑLê>6W- 161#cN#<A[B/ã1-ïñ3>&F6bê-è>è6èê#]G]7C
#2i+x+HNJp<=ô%2#yO %ê61M&3M_MIö >F6Jp<x63I>C, (9Lê>#MáA4êºNví7xK n1[BV+WAê61M#7KM
3+A7!'M- 1+FGê-è>è6è»ê#pA(òA#<A77()+Cê61MfW<C+1Tb1/"D2p<CV+WA7!'M- 1+FGê-è>è6èê61M- 1+ô7(K,ê(;Lê
>#MáA4(l<61n13I-3*-61M/ã1-ïñ6ZêìR&D) 61M(l<61n16Y6'-4W6Zê3+>m(2¦>C#f¥B>#2X7- 1TUy#&<
éM('=ê#pA(òAe"3T[B3I-3*-61M6Y6'-4W6Z#o7()'*,ê(åLê>#MáA4ê61MB7R>vW' " <1=14l>7BvZ #e<
6#c$G3>41>4W1Jp<x64'<ûH&ê61MYG4g(O7ëpl2*J7<(¡<1=14l>7BvZ ê61M#S]É B2y+()F6bê-è>è6è 
Jp<x63I>C,ê(ÖLêâ"B'i3>&F6b6Y6'-4W6Z7!'M4">6Cê61Mâ6>Tê#]G[B#<A7T_7214Wp<CH&*gpNlê61M
N#3xM+S[B, (üLêâPG+3( <p<C[B>#MáA4ê[BIGHGê61M[B#3>A3$+C2"#v%p_Mê>#2X7- 1TUê61M
6Y6'-4W6Zê#]G#<A77()+C/6WB[B Aê61M/!7fW<C#+YJp<x66Y6'-4W6Zê61Mx63I>C,ê(ÜLê]7C#2i
7(K- 1nAâ6>B#T+, (¶Lê- 161#cN#<A[B/ã1-ïñ#S]É B2y+()F6bN'vH&êx34IV+Wê61M+WMC]Bê61M 

fW<C- 1rs >6>34TTP<IÇ <C*/6WB*41#oTlq"M- 1+FG,ê(·Lê>#MáA4(â©(và <*41#f¥B>#2X7- 1TU*41,ê
(Ñ:Lê&3M_M7(K- 1nA+17RJ+¥(#pA(òA>vW' %+(4öH&ê61Mâ"yi73(14=)+C7!'M2"#D(+1+w61+w14ê61Mê
ìÑÑLê/6'-4W- 1~6[B#pA(òAq7Cqiùû#7KM3+A+17R('=- 1*@ J+¥( 61M>#MáA6[B2l<BP(B>+CV+WA7!'M[B
3I-3*-ê61M+S3N16H&Jp<Jf¡7#<A- 1+FGê-è>è6è` 

#3Â&A37+PMJp<$6#<A7#0AMéM#<Aê37+PM61MH! 7C\BB]É ã1$<#fwM#T,47!'M3>#T+7()'*
7ë7"&'MJ4>#MáA4k/6'-4WG'TbIV+Wê>B 1-4W7(KïAâA|<B>+C=OP6BP2#SAGJpB`ê37+PMq"M#y%ê7"&'M>#MáA4
G'TbIV+Wgf¥7!'M+3x>C>B 1-4W7(KïAâA|<êk7"&'M/6'-4Wm(G'TbIV+WB>+CB]É ã1$<ïAâA|<Jp<]7C
#2i#]GäâB]É ã1$<7()'*#]Gx6[Be"3T&A37+PM#+pÉ712Xê61MS1B?s-4ö' 61M37+PMg3>+vA GZ61M
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TlBN(yN(6Z`ê37+PMêkTAH! 7C\BB]É ã1$<6A(PG®êx6HB712X>#MáA4/MÇH&>B 1-4W7(KïAâA|< ¥̄ <C=OP6ê
#pA(òA/6'-4W>B 1-4W7(KïAâA|<#o73(14#fwM®e! ê#]GJf¡7#<A+(4öH&>#2X7#T+ê61MS1B?s-4ö'#B,M®=OP6` 

#pA(òA/6'-4W37>=và #e<6#c$G3>7>#]G3>+1TbH&ê Y*[B+"é6C7!'M[B7"v4C>rÄ
3>¤(#e<6#c$Gê61M2#yO %3>#çMJp<j"$2C+3x>C/6'-4W>#2X7- 1TUïAâA|<,ê>#MáA4G6W[Bêk
3>&F6b#/7l0l+'Ae"3T#e<6#c$Gêe"3Tf<14f<G'TbIV+Wê61M>#2X7- 1TU+"é6C®Jp<>"#&i43(5-
[Bg6Q+RS7(KJp<7"&'M- 1-ïñ6Zcd M >CBSF+ê 3&(q"M#B,>2"ê 61M>#MáA4[BBP(>?@l <BYM#e<
6#c$Gê 61MG'TbIV+WJp<x63I>Cq7CTM6_M#+pÉ712XïAâA|< +MÇ( 61MB]É ã1$<ê ùû[6CJ4
3>#+AB#0AM` 
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qb4KW1Xd ?\?Bn)*hr59Ic5+G$st ucVv*$123!*)+, 

>B 1-4W7(KïAâA|<B>+C7()'*êN¨*â"ç6(PGpë+"é6C#pA(òA# ) %#­B7[B/ã1-ïñ#+pÉ712Xê61M
+MÇ(B>+C3>#T+`ê#pA(ò A¬6#­p<C2"v' 2#6%êêJf6TA>\Ä ifOl->#2X7- 1TUïAâA|<*41N¨j"$2C
+3x>Cê>\Ä i&AfOl-#pA(òAâ"B'i>B 1-4W7(KïAâA|<B>+C3>#T+7()'*êq"M73(14>'NÇ<êIö >F6ê61Mz! 7C*
41`ê#q%>A*-4Wx6g67(K- 1nA>#2X7- 1TUïAâA|<ê7"&'MB A72#3(A6cd M >CBSF+#o3N>C- 1+FGq"M/+C7ë
#]Gê>d'J6WY#oJ4J>7J=î7#o#0AGê`êpl#2!%êJf6TA>\Ä ifOl->#2X7- 1TUïAâA|<*416_M7"v4Ccd M
2¦+C6l-â"ç66A(PG®+3x>C#B,>2"ê61M>3M >>3M (N"614fWP2#fWA(q"M/+C#o7!'MG'TbIV+WBP((PG`ê
Jf6TA>\Ä ifOl-6_MBP(>?Xl <p"D7C[<*(l<]É 6ê61M#e<>"vMJp<B]É ã1$<ê- 1+FGa7â6ê61M
/!7+17RNPB# W̄ 4#<Aê7!'M[B/ã1-ïñ>#2X7- 1TUïAâA|<`ê#]Gx627u'- 1+FGê61M#e<#«BP(Jp<h2
+#3(2$67!'M>B 1>Tg6[B- 1HN>B 1Iö 6>2X'>ò6!#o7()'* G'TbIV+Wf<147(K61M#+Y7(Kê61M 

>#2X7- 1TUN6O_%ê345-$6&U7BvZ T'7+3x>CJf6TA>\Ä ifOl->#2X7- 1TU#6%` 

Bl>H&TAêåê>\Ä i&Aâ"ç6q"M3$"7!'M[B/ã1-ïñJf6TA>\Ä ifOl->#2X7- 1TUïAâA|<+3x>C7()'*`ê
â"ç6p">lMN̈[B7"v4C27u'- 1+FGê61M#e<#«ê+3x>C- 1+FGïAâA|<#o7()'*BSl4p<C ! "9:;:`ê#6%
BP(>?Xl <q"M[B7"v4Cê>#2X7- 1TU+"é6C®Jp<j"$2C#pA(òA/ã1-ïñ- 1+FGïAâA|<*+7<ê61MBP(2"Jv7
p<C[BB A7<l4t+Cg6#+pÉ712X*41`êâ"ç6TA&ABêõ7C&F6b6_M[B#nôA[B- 1HN&A>rÄ +MÇ(ê>#2X7- 1TUê 
#+pÉ712Xê>B 1Iö 6ê61M6#c$GêìSTEEPL`ê[B- 1HN#6%ê6_MâPG7"v4C/4W+rs v>'NÇ<2l<BP( ù[+ê
61M[BN"ä(7"JSMê#o7!'M- 1+FG>#2X7- 1TUïAâA|<`ê#o7!'Mâ"ç6TA>A [B7"v4C('=\B+[W 6'&< 

f<14f<G'TbIV+W 61M#+Y7(K`ê>y¥ >C(7êNví7(K[Bâ"yi]7C&16¥'#<Af<14f<ê61M#+Y7(K
hT1H&ê#pA(òA7"v4Câ#3(A+2'M#3[G`êâ"ç6TAåêõ7C&F6b6_M[B7"v4C>#2X7- 1TUN6O_%êJp<h2
â"B'i[B7IMN"6l+>\Ä ifOl->#2X7- 1TUïAâA|<#o7()'*`êpl2#­6_Mâ"ç6('6JpBêNví7xK n1[B
â"yij4C2"D4Cz! 7Cê#pA(òA#3âA+#B A+>#2X7- 1TU+"é6C®*hT1H&`ê*2'M#3[GêJf6TA>\Ä ifOl-
>#2X7- 1TU345-$6]7C#&<#-t7"v4C*7Ct7C(PGêj>C&ABGí#&<=OA#­BGí#&<J-M`êJf6TA>\Ä ifOl-
#6%6_MfW<C6l-Jf6[B2¦+Ct+Cê61M+#Mu>+3x>CB]É ã1$< - 1+FGa7â6 61M/!7+17Rê#pA(òA#nôA[B# ) %
#­B7[B+#3(2$66l-#e<#«g6[B#nôA>B 1-4W7(KïAâA|<B>+C3>#T+7()'**(PG6_M6Y6'-4W6Z* 

(l<]É 63N_%` 

â"ç6q"M3$"#6%fW<C6l-- 1nAIV+WJp<x6B2y+()F6bê61M*3>&F6b7!'M[B/ã1-ïñJf6TA>\Ä i
fOl ->#2X7- 1TUïAâA|<+3x>C7()'*`êm(BGíâ"ç6q"M#6%ê7()'*h2>#MáA43>&F6b#/7lïAâA|<Jp<
fW<C/4ö3>#câ6Zp<C3>*&<BpÉê61MBP(2"Jv7p<C[B/ã1-ïñ#+pÉ712Xê61M+MÇ(*41q"M(l<`ê 
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{b4\?Bn)*hrIc5+G$st ucVv*$123!*)+,hGiGUj 

ÖèÑèê27u'- 1+FGê61M#e<#« 

27u'- 1+FG8 
#pA(òAâ"B'ip<C[B#3>A3$+C>#2X7- 1TUïAâA|<7!'M[B>#MáA6f<14H&61M3>+1TbH&ê61M

[By"(76l-6Y6'-4W6Z+3x>C[B/ã1-ïñ#+pÉ712Xó+MÇ(` 

#e<#«8 
7èê#pA(òA>#MáA62"#v%p_MJf!7ïAâA|<ê61Mâ"yi&F4{x6- 1TUêJp<*(l<]É 63N_%+3x>C
[B/ã1-ïñn6~6(6'+w7!'M- 1+FGïAâA|< 

=èê#pA(òA#nôA&1&1n7(K#S]É B2y+()F6bïAâA|<#o7!'M3>&F6b6Y6'-4W6Z*41+3x>C- 1+FG
hT1H& 

Nèê#pA(òA7IM3>&F6b#/7l0l+'AB+CB#- A7êm(BGí[B4H@ >CïAâA|<ê61MBl>-6W` 

Öè9èê[B- 1HN>B 1Iö 6 

 [B#3>A3$+C[B- 1HNê+MÇ(ê>#2X7- 1TUê#+pÉ712Xê>B 1Iö 6ê61M6#c$G (STEEP) #pA(òA7"v4C
/4W+rs vHNAõ7C&F6b#­6_M>#2X7- 1TUïAâA|<êN¨*- 1nAIV+Wpëx6IBí+"é6C7!'M[BG<Cp_M/"&A
7mW +MÇ(ê61MIö 6H&ùû[6CJ4Tl<"TltGJp<h2â%£Tb1&<p<C[Bj>CG7ê61M[BIGHGg6
>#2X7- 1TUïAâA|<`êmäMTAê9ê>\Ä i&A27u'- 1+FGê61M#e<#«345-$6Nl+N"6l+õ7C&F6b*(PGê>B 1Iö 6ê
7m<A7Bêù[+ê61M[BN"ä(7"JSM#fwM®` 

 *&1#++ê7mW +"é6C(PGJp<345-&1jBD7!'M[B- 1HNê>B 1Iö 6êN¨>B 1c[++MÇ(`ê7mW +MÇ(
x6IBí+"é6C7!'M[BâPGùû+#3(2$66l-27u'- 1+FGg6[B#<A77()+C7"#vA 6#+pÉ712Xê 61M[B/ã1-ïñ 7ë
pl2*[B~y6l-+(H&ê61M>B 1c>6!#o7!'M+MÇ(`êH&#*NâFGg627u'- 1+FGïAâA|<êh3+FG#­#<Aê
73(14g6/7uB7(KïAâA|<ê 61M[Bj>CG7>#2X7- 1TUïAâA|<#o7!'M+MÇ(`ê #<A+&A#6%ê Yx6IBí+"é6C
D+C7!'M[B+17R/"&A7mW Jp<>#2X7- 1TUïAâA|<#nôAùû>d%õ<Cp<C[B\Bê 61M>T]É 6+MÇ(`ê /!7â"yi
$67"v4CzêG'-â6 [B\B [B/ã1-ïñâ"yi [Bx6â"yi2¦+Ct+C61M[BG<Cp_M/"&A/4ö3>#câ6Z
g6>#2X7- 1TU [B#7A6#0AMg6[B2l<BP(B>+CV+WA 2"#v%p_M73(14=)+Cg6â"yiïAâA|<#o4">6Câ6>T 61M
ù[++17R#&i#<i+3x>C3N>C- FGê N¨*7mW â"B'iJp<fW<C6l-[BG<Cp_Mcd M2¦+Cê p<C/!7>#MáA4
#e<6#c$G61MHNAõ7C&F6bê7!'M[B#<A77()+C[B/ã1-ïñ3>7>#]G61B6WBH&ê61M>B 1c>6!` 

 >B 1Iö 6>#2X7- 1TU345-$6â%£Tb1&<#]G7mW *#32A6êBP(q"M>#2X7- 1TUTlB+F&¥ê61M/'A6n¨v1 4 

õv1 â@7(Km(3>&F6b#/012345617 >rs +1>ò61(K14 [B3I-3*-61M/ã1-ïñ6Z #S]É B2y+()F6b61M[B



23 

 

h22l<#3>A3$+C$6 61M[B/ã1-ïñJ=w>DW i Jp<*7mW BP(2"Jv7e"3Tp<C[Bj>CG7>#2X7
- 1TUïAâA|<`ê73(14#S]É B2y+()F6bïAâA|<ê61M[B#3>A3$+C>#2X7- 1TUh2â%£Tb1&<p<C[B+#3(2
$66l-27u'- 1+FGïAâA|<`ê*QqSBvZ ê4">6CJp<x6[B4H@ >C/'An¨v1 4<¡ê61Mx6#S]É B2y+()F6b
ïAâA|<73(14=)+Cê6_Mx6H&#*NâFG*M #]GIBJ4[B#3>A3$+C>#2X7- 1TUïAâA|<¾' "Mùûx6
[B>#MáA6f<14H&ê61M3>+1TbH&` 

 7!'M[B- 1HNIö 6[BvZ êIö 6H&#+pÉ712X*2"v' 2j"$2CJp<345-N14NlB`ê7mW â"B'ig67"#vA 6
#+pÉ712XêJp<345-$6&1H7Rcd MTl<"TltGBP(x68ê[B#<2#0AMg6n'B712X|KAq7CTM6_M>#2X7- 1TU 

[B#7A6#0AM6l-[B- 161#cN&A>B#T+,ê[BB A7IGg6hâA-7(KïAâA|<, [B#<2#0AMg6nyeB#/012345617ê
61M3>&F6bTlq4Cm(#/012345617,ê[BTTP<$6(l<61n1[6CJ4#32A6+3x>C6Y6'-4W6Z61Mp"#D%3IG
>#2X7- 1TU|KA,ê[B&3MA7<TbH&+3x>C[B4H@ >C*(PG/!7- 161#cNê61M[BTTP<$6(l<61n1&AB]É ã1$<
61M/MÇ[B/6WB*41`ê7mW q"M/+C#6% #pAB4PyTAcd M+"é6C7!'M[B#B,>2"Iö 6H&#+pÉ712Xg6Jf6TA
>\Ä ifOl->#2X7- 1TUïAâA|< #SAG*7mW Jp<345-G7(7&1jBD#o#&<>#MáA4G'TbIV+W+3x>C[B
/6'-4WB>+CY` 

7mW >B 1Iö 6ê7ë*7mW (PGJp<(16NPB#(A<B "<M7!'M[B- 1HN#0AG`êf<>d%õ<C>B 1Iö 6g6 

>#2X7- 1TUïAâA|<Jp<345-G7214WT'7]7CêBP(x6ê+"v<Cg6[>l6 [B>#MáA4[7+"v<C 61M[B|G
2'%g6n6~6*#pA(`ê=ví#&<Jp<>#2X7- 1TUïAâA|<x6+[W 6'&<7!'M[B>#MáA6f<14H&ê61M
3>+1TbH&êY7ëh2BP(2"Jv7p<C[B>" Ō i>B 1Iö 6fMJpB`êpl#2!%[B/6'-4W3>7>#]G61B6WBH&345-J4
>?Xl <7!'M[B#3>A3$+C>#2X7- 1TUïAâA|<` 

 7mW 6#c$G pl2*#e<6#c$GB>+CB]É ã1$<ê>T>ò?s4W1ê61M+ö1BH&6#c$Gê7ëâ%
£Tb1&<#<A[B- 161#cN61M[Bj>CG7>#2X7- 1TUïAâA|<fMJpB`êB]É ã1$<h2>#MáA4>B 1c[+
/"#DGf<#]G[B/6'-4W#e<6#c$G#<A77()+C[Bj>CG7>#2X7- 1TUïAâ A|<`ê7mW
6#c$G+"é6C®(PG2"6P6Jp<h2x6£Tb1&<#o7!'M- 1+FGïAâA|<BP(x68 

· #e<6#c$Gê 61M37>=Fvà 2¦>C8ê #e<6#c$Gê 61M37>=Fvà 2¦>CB>+CB]É ã1$<
q7CTM6_M>#2X7- 1TUïAâA|<h2x6£Tb1&<cd M+"é6C#<A[BB A72#3(A6ê 61MH&#*NâFG
B>+C- 1+FG#6%`ê QqSBvZ g6#e<6#c$Gê 61M37>=Fvà q"M#y%ê x6*hTÄê #e<
6#c$G*41+WA&A- 1TUIV+Wê >#2X7- 1TUê 61M6Y6'-4W6Z  ! "9:9:-9:;:,ê 37>=và #e<
6#c$G#+pÉ712Xê 61M+MÇ(ïAâA|<7()'*ê 9:9Ñ-9:;Ö,ê Jf6TA>\Ä ifOl -- 1TUIV+Wê 
>#2X7- 1TUê61M6Y6'-4W6Zê7()'*ê9:;:ê61MB#>,>YBí3I-3*-*41ê9:9Ö` 
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· Iö 6H&6#c$Gx6+ö1BH&ê61Mê>B 1c[+6#c$G/"#DGf<8êIö 6H&6#c$G
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6#c$Gê 61MG'TbIV+Ẁ ê G'TbIV+Wê 61M#e<6#c$GïAâA|<73(14Iö >F6ê 61Mz! 7C*41ê j"$2C345-
>#MáA4ùûq6C#&<ê('6#&<>#2X7- 1TUq"M#y%345-$6¤>C#3>À  
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[B Ō +C>WlBcd M >CBSF+g6ïAâA|<3>7>#]G3>+1TbH&ê 61M#pA(òA#â,+YMf<>d%õ<C/- 1â@x6Jp<>Má
#0AM#]GG'TbIV+W>B 1-4W7(KïAâA|<`ê #3eM[BvZ +3x>C/ã1-ïñâ"yiïAâA|<#0AM- 1ik>#MáA6â"yi345-
]7Cùûp"#vA B[Bê#pA(òA~y$66l-[B/ã1-ïñ3>7>#]G61B6WBH&ê61M>1Bc>6!̀  

 



40 
 

Åèê#<A77()+C712X+S3>41>4W1[Bê61M>Ḑi 
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