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/K 7>G?  !29K 3Z'5-K b() 70%] �>!D *'5\N]) G<  +? )(56 p$BN%K u02 .7>).G1U  

276+o$" 3? )(56 qk? u02 ..* (5Q6 *5H 

315K+> +$=5D #$0kD #$0kD 8(  E) I'5,N>) 5? @G<  +? *'5\N]) Y5$?')  ' )(56 * )9^ P?5D

/K Y !R @*'+? 52 G<  * !sD ( G<  * )G?5%& ( G$Z!D MU z+< 3? i$D+D 3? 32 �'+$^

/K 3N;)'+":'!<  
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A6XG$ 81!$ d'% (eX&  

:#1)+?5Q? @G<5? ta^)' m52 Og< 3? G$Z!D P?5D 3gQ1) �+6 5?  

Y = A C!cK!kH!hL!1 
/K 3N6+^ /-$`4 pN1 5VZ @�!6 P?5D E) M'!0S /[;  !dQK 3?!<:'  

Ln Y = ln A + !c ln C + !k ln K + !h ln H + !l ln L  

O$lCD *)+? P?5D #1)O$lCD (  !o2 u1 *)+? /S5KE *+> *5H *)+? * !o2 #$? *5H

/K #$0kD O?5] 5H !o2 E) /H(+^ E(+? �_5? @r[>  ' #$0kD 32 '!0S 3.!D /N%15? .G<5?

%?.G< GH)!; *'5\N]) G<  5? 3[?)   ' YagoK E) * 5$  

:G< GH)!; +1E Y !R 3? M5KE i%& +? 3Z'5-K ANoK 

 = Â + !c" + !kK#  + !h$ + !l L#                                                               

 �+6 5? IE)GS) 3? G$Z!D OK)!_ 3? 7;)'+" 3�S5Qc ( G$Z!D t5$BK 3? 7`%S 7?5= /H'E5?

 i1+j @G<5? /15JS G$Z!D! /K M5$? )  GKU ' O2  ' OK)!_ pJ> @'+VS5J.)GQ21385.(  

AO% *%&A1!If d'% (g  

* (5Q6 Y)+$$hD E) +$� 3? OK)!_ 30H .7>) *+$^ 5g? O?5] p$BN%K 3S!V? 8(  #1)Å   '

3Z'5-K /K 7>' 3? IGS50$]5? M)!Q_ 3? L$S Y)+$$hD #1) 32 GQN%H IGH5oK O?5] �!6 ( G1U

I+J? /lK5_ GQc 51 O2 G<  �+S 5DG0_/K IG$K5S * (.'!<  

*4-1%!5  !_X!h> %4 AO% *%G\$ d'% (i  

 ( )(56 315K+> *'!.!K 3Q$KE  ' Y5_a4) (  5KU '!`02 3? 3.!D 5? *'+? 52 Y5-Z5[K  '

' MU pJ>�+6 E) M)+VoH(�" @/lK GKU '  I'5> *5H  ' #1LV15. Y5_a4) P?5QK ( *E5>

315K+> +$=5D ' (U+? /K f!.  315K+> *'!.!K ( 70$] @)(56 * )9^.GQQ2  

) 3Z'5-K  ' * (5Q6 Y)+$$hD #N6+^ +dS  ' 5?2-16:7<)' p$H)!; ( 

Y = C!cK!kH!h(AL)1-!c-!k  - !h
 

 ) Y)+$$hD 32 7>) MU +? �+6 P?5D #1)  ')L6) 52 f!S E1
  7?5= t5$BK 3? 7`%S I'E5? (

.7>) /g1L$6 ( )(56 @/S5%S) :315K+> f!S 3> *) )'  !29K *!VZ) .G<5?  

                                                            

1. Labor Augmenting 



  

 !"!#$%& '  !()"& *%'!+, -.& /0%-1)ICT -1 (2-31 !5 *'-67 *%';7!<%!5 89!+: %4 % 5-> ?!@0& *&= 119  

 /K �+6 !Z!> *!VZ)315K+> @315K+> f)!S) E) u1 +H  ' G$Z!D E) /N?5= 70%] 32 GQ2 -

/K * )9^  !VZ) #1)  ' .'!<y  @+=!K  52 *(+$S G&)( +H *)+? G$Z!D r[>y= Y/ AN   (c @

k  (h /K +=!K  52 *(+$S G&)( +H *)E) 3? 315K+> f)!S) *'!.!K +VS5$? W)G2 +H .G<5?

315K+> f)!S) G<  3Z'5-K #1)+?5Q?/K 7>G? +1E Y !R 3? 5H:G1U 

 = scy(t) –(!+n+%c) c(t)  

 = sky(t) -(!+n+%k) k(t)  

 = shy(t) -(!+n+%h) h(t) 

 /K IGH5oK 32  !4 M50Hi1+j @'!<s }" �+S F+-K315K+> f)!S) E) u1+H  ' E)GS)-

 ( 7>5H% /K �aJN>) �+S*(+$S I'5JS .G<5?�+S 5? * (5Q6 (  52M(+? *5H *)En  (a 

/K G<  5? .7>) 7;)!Qg1  )G15" 7Z5&  )GBK 3? /?5$N>'  !dQK 3? �!6 Y�'5-K O& .GQ2

15.:7<)' p$H)!;  P?5D  ' �!6 Y�'5-K M'!0S #1LV 

ln  = !0 +  ln sc +  ln sk +  ln sh -  ln (!+n+%)  

: MU  ' 32  

!0 = ln A(0) + !t@   &=  

315K+> *'!.!K f)!S) W50D *)+? �aJN>) �+S ( 7>) %  #$Q�0H (&< 0  IG< �+6

I+J? 51  52 *(+$S 3S)+> G$Z!D 7;)!Qg1 7Z5& #1)+?5Q? .7>) 5? 7`nK 3[?)  @ 52 *(+$S * (

�+S /,QK 3[?)  315K+> �aJN>) ( 7$-0. G<  �+S 5? ( ' )' 315K+> f)!S) E)GS) }" *5H

 .' )'  

2-2 /[%!< ' /H<&4 2AO F!j7&  !_X!h> .  

�)(5. ( �!.5" )2007 @( ' 3Z5BK *) 5? M)!Q_ ")(56 3? M)!Q_ /-`QK E) G<  G$Z!D ( 

I+J?¬* (  ' GSaQ6" +$=5D * (5Q6 Y5_a4) ( Y545`D ) )  *(  G<  G$Z!D ( G<  

I+J? * ( *(+$S  52 GSaQ6 '  ' *5JZ5> 2005 - 1995 /> +? /K GQQ2 .* (5Q6 Y5_a4) ( 

Y545`D ) 87/1 GR ' m5%& IG< E) G<  J?I+ * ( *(+$S  52 IGH5oK IG<  ' �+S 
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#$VS5$K 87/2 GR ' M5oS /K GH' ./0J> YG<E) q1)L6)  ' 315K+> )(56 0/46 GR ' 

'!? .T15NS M5oS ')' 32 u1 pXQ" E) 7$6+� G<  G$Z!D :Z5;5S /l;)' O1G-D IG< @/Q-1 

4/06 E) G$Z!D )(56 I'!? 7>) .#1) 32 pJ> G$Z!D )(56 E) G$Z!D :Z5;5S '/l;) '!? 5JQD 5 

GR ' I'!? O?5] 3.!D 7>).  

+N>!6@ 7Z5H +VS( ( #> !$> )2009 ( ' 3Z5BK *) 5? M)!Q_ "/QN%S)' /15H  ' ' !K 5j5BD :

G<  3N%HU IE5D M)' )(" 3? /> +? �5`D ) r[> 5j5BD ( M)L$K G<  ( r[> I+J? * ( I5VQ? 

*5H *G$Z!D IE5D ' )( 7-QR /K 'E)'+" . ' #1) qH(�" /ZGK /6+-K /K ''+^ 32  ' MU 

PS)!K '( ( IE5D M)' )( 3? P15QR �lNkK +? *5Q`K r[> *5j5BD 3$Z() 7-QR 5? (' OK5_ 

IE)GS) ( 7KG] 72+< *5H b5-6  '  )E5? 3`>5CK /K ''+^ .T15NS #1) qH(�" /25& E) MU 

7>) 32 72+< 5H 5? r[> *5j5BD :koK f(+< /K GQQ2 ( 3N6  3N6  G<  MU 5H GS(  

/Z(LS 3? '!; /K '+$^ .#1) +K) i.!K uc!2 MG< /X1 GD 72+< /15H /K '!< 32 

I+J? * ( '!; )   ' (+^ uc!2 *E5> ( /\\kD MG< /K GQ?51.  

+N>!6@  7Z5H +VS( ( #> !$> )2008 (3Z5BK *) 5? W5S " :$\kD I 5?(' P?5QK @8'+^ /Z5K 

( /ok?+=) +? * (U'!> 72+< +=�K GQN%H 51 ?I+J * ({" 3? /> +? qBS I+J? * ( 

OK)!_ /g1L$6 ( *5H !N256 +$=�D  )9^ +? MU +? r[> 5j5BD ( *5B? M5KE5> 5H 3N;)'+" 

7>) .3? IG$B_ M5^GQ%1!S #1) 3Z5BK @ ' 3N<9^ *5B? M5KE5> 5H 5?  5$-K /15H M!�0H M)L$K 

* (U'!> ( 8'+^ /Z5K /?51E ) /K GSG< 32 #1)  5$-K �5B? 5KE5>M *5H IE5D ' )( 32 3? 

O$Z' '( ( IE5D M5< I'E5? /Z5K *+N02 )  3?+XD /K GQQ2 @IG1'5S /K 76+^ .#1) qH(�" 

L2+0D '!; )  +? I+J? * ( OK)!_ /g1L$6  '  5Q2 *5H 5$-K /Z5K ( qBS MU +? �5B? ( G<  

M5KE5> �[-QK I'+2 7>) .#1) 3Z5BK 3? M5$? /ZGK /K 'E)'+" 32  ' MU *5B? ?I5VQ  ' 

7-QR 5? OK)!_ *|!Z!QgD @I+J? * ( /g1L$6 @3Q1LH IE5D'( ( M)' )( ( *5j5BD O2 7-QR 

IE)GS) *+$^ /K '!< .#$Q�0H I+J? * ( *GKU ' TFPR 3? /S)!Q_ /-?5D E) I+J? * ( g1L$6/ 

TFPQ M5oS I')' /K '!< . ' /ok? E) #1) qH(�" M5BBCK 3? b5`S' Y5`=) #1) il[K 

GQN%H 32 ?I+J * ( *GKU ' 51 M50H I'E5? * (U'!> 32 3? I5`N<) 3? M)!Q_ /\;5< *)+? 

#$$-D M)L$K I+J? * ( I5VQ? *5H *'5\N]) '+? 52 ' )' 3? O$Z' �5`D ) /0$BN%K 32 5? r[> 

70$] 5H ' )'  5$-K /B$]' *)+? #$$-D M)L$K I+J? * ( I5VQ? 5H m!%CK /0S '!< M!c #1) 



  

 !"!#$%& '  !()"& *%'!+, -.& /0%-1)ICT -1 (2-31 !5 *'-67 *%';7!<%!5 89!+: %4 % 5-> ?!@0& *&= 121  

 5$-K I+J? * ( IE5D M)' )( 7-QR )  32 3? O$Z'  )+] #N6+^  '  )E5?  !`XK 3? 3j+_ 

Y�!\CK 5? /N0$] #$15" +D E) r[>  )E5? GQN%H )  IG1'5S /K '+$^.  

uS5? b) G6 � !1!$S – I5VoS)' !Z56!? 5g1+KU )2007 ( ' 3-Z5[K *) �5`D ) r[> 

Ya$\CD  315K+> /S5%S) ( I+J? * ( O2 OK)!_ )   ' P15QR a2M *5H+J< 5g1+KU 

t5>)+? *!VZ) !Z!> /> +? I'+2 7>) .M!%$. O?) ( M) 5g0H 5? 72 5oK uS5? b) G6 

� !1!$S ( I5VoS)' !Z56!? 5g1+KU Y5B$BCD I'+N%^ *)  ' ' !K Y5_a4) qk? 7-QR  ' 

*5JZ5> 2005 -1960  ' P15QR Ma2 *5H+J< 5g1+KU 3N<)' GS) 32 O\&5K MU  ' 3Z5BK 

*) 5? W5S ?I+J * ( ( r[> Ya$\CD 315K+> /S5%S) +oNQK IG< 7>) . ' #1) A$BCD IGKU 

7>) 32 5? 2 +?)+? MG< 7$-0. *(+$S  52 O$\CD I'+2 )5? Ya$\CD 3[>!NK (G<  

I+J? * ( O2 OK)!_ 3? 20 GR ' IG$>  7>) @+^) 3c qBS OK5_ A$BCD ( 3->!D +? #1) 

G<  O?5] 3d&aK I'!? 7>).  

 L"!Z @!g1 5S ( !S)+> )2006 ( ' 3Z5BK *) 3? /> +? �5`D ) *5H+=) 3S5N>U *) 315K+> /S5%S) 

5? I+J? * ( @ ' A45QK 5$S5x>)  ' �1)+< E5? M'!? '5\N])  ' I (' 1980 -2000 GQN;)'+" .

MU 5H E) P?5D G$Z!D m52 – ta^)' ( *)+? 3`>5CK I+J? * ( O2 OK)!_ E) :;5< 51�1!1' 

I'5,N>) I'+2 S)G. T15NS qH(�" @u1 *+> 3S5N>U +1'5BK *) )  t5>) +? z![> 315K+> 

/S5%S) 3~) ) /K GH' @/Q-1 3c+H 315K+> /S5%S) G&E)  /Q$-K)M5N>U'(G& *5H( G<5?+D�5? @

P65QK OR5& E) M'!? E5? '5\N]) +? *(  I+J? * ( 3? iD)+K +No$? 7>) .3? M5$? +V1' @E5? 

M'!? '5\N]) /S5KE /K S)!DG Y)+$=�D 3? /1)L> +? I+J? * ( 3N<)' G<5? 32 315K+> /S5%S) 

WE� '!.( 3N<)' G<5?.  

�!g$S /�D5K (  GS5%gZ) ( /Q$c�+N>))2004 ( ' 3-Z5[K *) 5? M)!Q_ " G<  I+J? * ( O2 

OK)!_ @A$BCD ( 3->!D ( * (5Q6 Y5_a4) ( Y545`D )" /ZGK )  3~) ) /K GQQ2 32  ' MU 5? 

I'5,N>) E) P?5D G$Z!D m52 ta^)' (  ' +dS #N6+^ �+6 /H'E5? 7?5= 7`%S 3? t5$BK ( 

+?)+? M'!? qo2 *5H *G$Z!D *(+$S  52 ( 315K+> 5? pJ> *5H MU 5H E) 8E ) I'(L6) 

)GQS50H u1  )E5? 7?5]  OK52 (:;5< I+J? * ( O2 OK)!_ IE)GS) *+$^ IG< 7>) .#1) 

bGK Y5_a4) I5VQ? *5H *'5\N]) 7 7-QR ikNQK  '  !o2 5$Z5N1) )   ' IE5? /S5KE 10 

3Z5> 1993/Z) 2003 ' !K /> +?  )+] /K GH' . ' 715JS 5? #$0kD bGK @ABCK #1) 3S!^ 
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3X$NS *+$^ /K GQ2 32 5? 3.!D 3? G<  315K+> * )9^ I'+N%^  ' qk? ICT )3?  !4 

�>!NK 3S�5> 3/29 GR ' (E) b5> 1993 5D 2003 i$D+D 3? P15QR G$Z!D WE)!Z /VS5; @

')!K /1)9� ( /.5%S #1+No$? G<  8E ) I'(L6) ( I+J? * ( O2 OK)!_ )  3N<)' GS) .

#$Q�0H G<  315K+> * )9^  ' qk? R&D #1+No$? +$=�D '!; )  +? I+J? * (  ' P15QR 

/15$0$< .7>) 3N<)'  

/Z50. I')E  I )(E)1385 @( ' M515" 3K5S '!; 5? M)!Q_" /> +? �?)(  #$? 3Q1LH 

7;5>+1E *5H #6 * (U Y545`D ) ( Y5_a4) ( I+J? * ( O2  ' M)+1)" 3? /> +? 3[?)  #$? 

3Q1LH +1E 7;5> *5H #6 * (U Y5_a4) ( Y545`D ) ( I+J? * ( O2  ' M)+1)  ' I (' 

/S5KE 1350 5D 1383 3N;)'+" 7>) .*5H+$hNK 3N6+^ 52 3? IG<  ' #1) 3-Z5[K GQD 5`_ )E :

G$Z!D :Z5;5S /l;)' 3? 70$] OK)!_ @315K+> @*(+$S  52 ( 315K+> * )9^ +? *(  #6 * (U 

Y5_a4) (  Y545`D ))I')' *5H 3S�5> 315K+> * )9^  ' qk? Y545`D ) I)   (' (( 8(   3?

3N6+^ 52 IG< VAR /K G<5? .T15NS +VS5$? �5`D ) 7`nK ( /Q-K  )' #$? I+J? * ( O2 ( 

7;5>+1E *5H )(56 ( #$Q�0H �5`D ) 7`nK ( /Q-K  )' #$? G$Z!D ( 3Q1LH 7;5>+1E *5H )(56 

/K G<5? .#$0H  !4 @u1 GR ' q1)L6)  ' 3Q1LH 7;5>+1E *5H )(56 �_5? q1)L6) G$Z!D 

:Z5;5S /l;)' 3? M)L$K 0/113 ( #$Q�0H �_5? q1)L6) M)L$K I+J? * ( 3? M)L$K 04/0 

GR ' GH)!; G<.  

/S5X$02 (  I')E'!0CK)1387 @( ' 3Z5BK *) 5? M)!Q_"qBS * (5Q6 Y5_a4) ( Y545`D )  ' 

G<  *'5\N]) M)+1) )765$H  * )G?5%& G< (" @pJ> )(56 E) G<  *'5\N]) M)+1) 5? 765$H  

* )G?5%& G<  ( 5? I'5,N>) E) 8(  r$C\D *5[; * )'+? ( I')' *5H *+> /S5KE 82 -

1338  ' +1E IE5? *5H �lNkK 3`>5CK I'+2 GS) .T15NS #1) 3Z5BK /25& E) MU 7>) 32 

315K+> +$� )(56 qBS iZ5�  ' '5\N]) 3N<)' ( '(G& 50 GR ' G<  *'5\N]) M)+1) )  

r$j!D /K GH' .pJ> b5hN<) E) G<  *'5\N]) 38 -30 GR ' ( pJ> I+J? * ( O2 10-7 

GR ' 7>) .qo2 *G$Z!D )(56 0/07 I'!? ( /Q-K  )' ( pJ> MU E) G<  *'5\N]) M)+1) 

'(G& 7 GR '  ' I ('  !29K I'!? 7>) .#1) pJ> O])G&  )GBK ( OK5< Y)+=) O1G-D 

/,$2 @*+? 52 @L1 +> ( /g1|!Z!QgD /0S G<5? .I(a_ +? ' )!K �!6 3[?)  7$l_ E) *!> 



  

 !"!#$%& '  !()"& *%'!+, -.& /0%-1)ICT -1 (2-31 !5 *'-67 *%';7!<%!5 89!+: %4 % 5-> ?!@0& *&= 123  

*'!.!K 315K+> )(56 +? G$Z!D  ' I5D!2 YGK ( YGKGQl?  )+]+? 7>) ( /H'E5? 7?5= S7`% 

3? t5$BK  ' '5\N]) M)+1) '!.( ' )'.  

3.  S6RT$ d'% ' *kGX'A@>  

#1) A$BCD E) e5CZ 7$H5K /l_ ( E) e5CZ FGH *'+? 52 7>) 32 3? �o2 ( +$%,D �?)(  

#$? 5H+$hNK /K 'E)'+"  ' #1) 3-Z5[K 5? I'5,N>) E) P?5D G$Z!D m52 ta^)' 3? ' (U+? 

I+J? * ( *(+$S  52  ' I5^ 52 5H /N-QR *L2+K M5N>) 3N;)'+" /K '!< .*5H+$hNK ' !K 

/> +? 3Q1LH *'!.!K 315K+> @315K+> /S5%S) ( * (5Q6 Y5_a4) ( Y545`D ) /K G<5? 32 

/> +? +=) * (5Q6 Y5_a4) ( Y545`D ) +? I+J? * ( *(+$S  52 E) F)GH) /lR) #1) A$BCD 

/K .G<5? #$Q�0H +=) *5H+$hNK 315K+> /S5%S) @K*'!.! 315K+> L$S ' !K /> +?  )+] /K 

'+$^ .E) e5CZ *+dS @(' OK5_ 315K+> /S5%S) ( *'!.!K 315K+> @qBS />5>)  ' G<  

I+J? * ( GS )' .315K+> /S5%S) OK5< '5-?) /D(5,NK M!c 8E!KU @:\kD ( Y 5JK @3?+XD 

( 7Ka> /K G<5? .*'!.!K )  315K+> /K M)!D f!0XK 8E )" M50N;5> ( Y5%$>�D" ( " 

#$<5K Y�U ( Y)L$JXD" 7%S)' 32  ' 'GQ1U+6 G$Z!D ' !K I'5,N>)  )+] 3N6+^ .7>)  

3-K5. * 5KU OK5< I5VQ? /N-QR 10 #2 52 3? *�5? *L2+K M5N>) 7>) 32 Y5_a4) MU 

 ' L2+K  5KU M)+1) t5>)+? *5HG2  (' /0]  @3> /0]  (  5Jc /0]  '!.( ' )' . ' 

A$BCD +j5& E) G2 *5H /0]  5Jc I'5,N>) IG< 7>) . ' #1) 3-Z5[K }" E) F9& /;+? E) 

Y5_a4) 7J. ME)!NK MG< I')' *5H /1!l?5D P15QR 3? 110 qk? p$%BD IG< 32 #1) 

qk? 5H 3? M)!Q_ 110 P[BK  ' bGK  ' *)+? *5JZ5> 1388 -1385 ' !K /> +?  )+] 

3N6+^ 7>) .#1)+?5Q? ')G-D O2 Y)GH5oK *)+? H+ +$hNK OK5< 440 I')' /K G<5? 32 

t5>)+? 110 P[BK  ' 4 b5> �lNkK 3B`4 *GQ? IG< 7>) .M515< +2� 7>) #1) I')' 5H 

�>!D L2+K  5KU t5>)+? 3K5Qo>+" *5H 3$JD IG< P0. * (U IG< ( 3? *5. 3S!0S *+$^ @

E) O2 3-K5. * 5KU 32 A$]' +D 7>) I'5,N>) IG< 7>).  

I')' *5H * 5KU #1) A$BCD 3? 70$] * 5. E) L2+K  5KU M)+1) 7651 ' IG< 7>) .*)+? 

3`>5CK I')' 5H 3? 70$] 7?5= b5> 1383 @E) :;5< *5H O1G-D IGQQ2 I')' *5H qk? 

7-QR 3? u$g,D G2  5Jc /0]  @E) *5J?5%& /lK M)+1) 32 �>!D uS5? *L2+K * !J0. 
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/Ka>) M)+1) +oNQK IG< 7>) I'5,N>) I'+2 p1) .G?#1  !dQK +$hNK ' !K +dS 3? 70$] 

* 5. )  +? :;5< O1G-D IGQQ2 +$hNK ' !K +dS qk? 7-QR p$%BD I'+2 ( +$hNK ' !K 

+dS 3? 70$] 7?5= 1383 3? 7>' IGKU 7>) .  

3-1*4G[G> . ;9!>-0  

/g1 E) *5H+$hNK #1) A$BCD *'!.!K 315K+> 7>) 32 5? I'5,N>) E) 7`%S 315K+> 3? G$Z!D 

( OR) <m5N ' (U+? /K '!< .*'!.!K 315K+> 51 " /~) )' *5H G$Z!D IG< 7?5= IG< 

'!JoK" Y 5`_ 7>) E) 3_!0XK *5H�52 315K+> *) /g1L$6 '!JoK  !o2 32 O?5] IE)GS) 

*+$^ I'!? (  ' GQ1U+6 G$Z!D 5H�52 ( Y5KG; ( '5X1) GKU ' qBS GS )' .5Q? 3? �1+-D 

W5dS *5H m5%& /lK @*'!.!K K+>315 @:Z5; W5] ) /-0XD O$goD 315K+> 5? 3.!D 3? 

b!4 +0_ G$,K 5H MU /K G<5? .#1)+?5Q? *'!.!K 315K+> )  /K M)!D f!0XK 8E ) " 

M50N;5> ( Y5%$>�D" ( " #$<5K Y�U ( Y)L$JXD" 7%S)' 32  ' GQ1U+6 G$Z!D ' !K 

I'5,N>)  )+] 3N6+^ 51 O?5] I'5,N>) GQN%H .5Q? 3? �1+-D W5dS *5H m5%& /lK @*'!.!K 

315K+> @:Z5; W5] ) /-0XD O$goD 315K+> 5? 3.!D 3? b!4 +0_ G$,K 5H MU /K  G<5?)I )') 

m5%& *5H *'5\N]) uS5? .(*L2+K  

t5>)+? +?�H Y5-Z5[K /S5$2 ( M51Lh? )1376 (@ /Q$K) @*GS(5JS ( * 5,R  !" )1377 ( ' 

M5KE5> 3K5S+? ( 3.'!? M)L$K �aJN>) `1+BD/ 6 GR ' )  *)+? P15QR  ' +dS @IG< 3N6+^ 

I')' *5H �!?+K 3? 8E ) G$Z!D ( 315K+> * )9^ 7?5= :Z5;5S E) qk? 7-QR L2+K  5KU 

M)+1) 7651 ' IG< ( *'!.!K 315K+>  .7>) IG< 3`>5CK  

3-2;9!>-0 . /7!I7&  

+$hNK +V1' #1) A$BCD 315K+> /S5%S) 7>) @315K+> *5H GZ!K 32  ' '!.( )5H M5%S P0. 

IG< 7>) .#1) 315K+> 5H OK5< @5H Y 5JK 5H /15S)!D 3o1GS) @ @5H /NKa> ( I+$� 7>) 32 

/<5S E) 315K+> * )9^  ' 8E!KU 3K5S+? *5H *E!KU 52 ( 7`])+K *5H /g<L"  7>)

)( )'!D @1377 @�168Ya$\CD .( /H5VoS)' E) b5S52 '5X1) *(+$S /S5%S) :\kNK @

q1)L6) ')G-D KM5BBC I!BZ5? @* (U!S @Y5_)G?) ( 76+o$" *|!Z!QgD TFP )  7CD +$=�D  )+] 

/K GH' . ' Y51+dS G<  )LS(+? 3? 7$0H) 315K+> /S5%S)  ' G<  *'5\N])  5$%? G$2�D 
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IG< 7>) @3? 32 * !4 Y(5,D G<  5H !o2 )  3? Y(5,D �+S 7<5`S) 315K+> /S5%S) 5H MU 

7`%S /K GQH' .3?  !4 /l2 (' 3N>' 3-Z5[K  '  3Q$KE 315K+> /S5%S) '!.( ' )' .765$H  

t52!Z ( 765$H  M!%lS – }xl6 .t5>)+? 765$H  t52!Z @GQS50H 31+dS u$>a2!sS 5H 

�+6 /K '!< 315K+> /S5%S) u1 I'5JS /Z!0-K  ' P?5D G$Z!D 7>) ( *)+? b!\CK +No$? 

G15? I'5JS +No$? 7<)' .#$Q�0H �+6 /K '!< G<  5"* )G1 E) +=) L1 +> 315K+> /S5%S) 

/<5S /K '!< . ' 765$H  M!%lS– }xl6 @qBS 315K+> /S5%S) �5? M'+? 7$6+� ')+6) *)+? 

* (U!S ( 8+19" *|!Z!QgD G1G. 7>) .3? Y 5`_ +V1' @315K+> /S5%S) �B6 u1 I'5JS 

/Z!0-K 7%$S ( �oQK f)G?) ( * (U!S 7>) .M!%lS – }xl6 r[> />+N>' 3? O$\CD )  

OK5_ G<  I+J? * ( 3N%S)' ( I+J? * ( /15JS /?5$N>' 3? O$\CD )  /-?5D /o1)L6) E) �+S 

76+o$" *|!Z!QgD /K GS)' . ' #1) A$BCD E) :;5< Ya$\CD 3? M)!Q_ /Q$oS5. *)+? 

315K+> /S5%S) I'5,N>) IG< 7>) .#1G?  !dQK E) *(+$S /S5%S) 32 *) )' Ya$\CD 

/H5VoS)' QN%HG /Q-1 7`%S ')+6) plx1' 3? �5? 3? O2 *(+$S  52 3? M)!Q_ /Q$oS5. *)+? 

315K+> /S5%S) E) f!S Ya$\CD I'5,N>) /K '!<.   

3-3*%'!+, .  !()"& '  !"!#$%&  

"* (5Q6 Y5_a4) ( Y545`D )" (ICT) @E) A$,lD 3> Y5_a4) IE!&1
 @+D!$xK522

 @( 

Y545`D )3G1G" IGKU 7>) .qk? !$xK52+D @3? M)!Q_ 7k>  )L6) ( #$K�D IGQQ2 Y)L$JXD ( 

Y)(') WE� @I')' 5H ( Y5_a4) @3? M)!Q_ ')!K 3$Z()  ' M( ' 3g`< O0_ /K GQQ2 ( Y545`D ) 

/D)+?5kK @3,$�( * )+]+? �5`D ) #$? (' qk? +V1' )  IGJ_+?  @u1 ') ' )'2001 @15 .(  

* 5$%? E) M5S)''5\N]) 32  ' iZ5] I+J? * ( b!hoK 3? 3-Z5[K GQN%H @* (5Q6 Y5_a4) ( 

Y545`D ) )  3? M)!Q_ 3N%H /lR) Y)+$$hD /Q6 M5KE +j5& /K GQS)' ( /->  ' /02 M'+2 

+=) MU  @�!.5") GS )'2001 @17.(  

:;5< *5H �1+-D IG<  ' #1) A$BCD *)+? /> +? +=) * (5Q6 Y5_a4) ( Y545`D ) +? 

I+J? * (  52 *(+$S GQD 5`_ E):   

                                                            

1. Information 
2. Computer 
3. Communication 
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17`%S . M5Q2 52 +H G&)( 32 E) +D!$xK52 I'5,N>) /K GQQ2 3? O2 *(+$S  52 MU 

G&)((PCLR).  

27`%S . M5Q2 52 +H G&)( 32 E) 7S+NQ1) I'5,N>) /K GQQ2 3? O2 *(+$S  52 MU 

G&)((INTLR).  

37`%S . *5HG&)( /N-QR 32 E) 7S+NQ1) *)+? i%2 Y5_a4) I'5,N>) /K GQQ2(INTIR).  

47`%S . *5HG&)( /N-QR 32 E) 7S+NQ1) *)+? 3~) ) Y5_a4) I'5,N>) /K GQQ2(INTOR).  

3-4;@,% %!5 ;1 /j+0 4!D@E& d'% .  

 ' #1) A$BCD *)+? #$0kD bGK ( M!KEU 3$j+6 5H E) 8(  OS5" 5N1' )A$,lD I')' 5H (I'5,N>) 

IG< 7>) .OS5" 5N1' /`$2+D E) *+> /S5KE ( I')' *5H /-[BK 7>) .bGK /15H 32 +? 315" 

*+> /S5KE ( 51 I')' *5H /-[BK /K GQ<5? @��!0-K 5? /D�5g<) 3.)!K GQN%H 32 5? OS5" 5N1' 

/K M)!D 5H MU )  '!`J? ')' .I')' *5H /B$,lD /&a[R) *)+? A$,lD Y)GH5oK /-[BK 

5H !o2 @5H )!S5; ( .../4 I (' *5H /S5KE GQc 3Z5> /K G<5? .#1)+?5Q?  ' Y5$?') 

/XQ>'5\N]) @Y5_a4) * 5KU �!?+K 3? I')' *5H W5�') IG< @*+> /S5KE ( /-[BK )  

I')' *5H /B$,lD /K GQ1!^ @/Q-1 I')' *5H �!?+K 3? u1 +$hNK  ' I (' *) �5; ( *)+? 

#1GQc P`QK �lNkK )  3? 7>' p1 (U ./-45BK '!.( ' )' 32 M'+2)G. I')' 5H 3? Y !R 

/-[BK ( /S5KE +%$K 7%$S ( 51 A$,lD 5H MU T15NS *+NJ? 7`%S 3? uD uD 5H MU 7>G? 

/K GH' . ' #1) ' )!K 3?  52 M'+? 8(  I')' *5H /B$,lD i>5QK +D /K G<5? .3?  !4 b!0-K 

 ' bGK *5H *+> /S5KE /VN%`0H'!; ( *5H 5KU ' /-[BK /S5%0H5S }S51 )( '!.( ' )' .

 ' 8(  OS5" 5N1' 5? A$,lD #1) (' I|(+" Y5_a4) @5? q1)L6) ')G-D Y)GH5oK ( 3. ' *')EU @

OgoK /[; pH #$? *5H+$hNK /C$j!D qH52 /K G?51 ( /1) 52 #$0kD /XQ>'5\N]) 

q1)L6) /K G?51 . ' #0j }S51 )( 5H+NK) 5" qH52 3N651 ( 3?  !4 b!0-K ' (U+? MU 

i1 )5S (  5^E5> /K G<5?.  

* (5Q6 Y5_a4) ( Y545`D ) K/ GS)!D E) A1+4 '( ( *|!Z!QgD 3N6+o$" +? I+J? * ( ( M)!D 

/N?5]  '5\N])  !o2 +$=�D ' )9V? .3Q1LH *5H A$BCD ( 3->!D �_5? '5X1) 3o1GS) 5H ( 

76+o$" * (5Q6 )LS( ' ( �o2 *|!Z!QgD *5H G1G. IG< ( I+J? * ( )  7CD +$=�D  )+]  
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/K GH' .Ya$\CD /H5VoS)' E) b5S52 '5X1) *(+$S :\kNK @q1)L6) ')G-D M5BBCK I!BZ5? @

* (U!S ( Y5_)G?) ( 76+o$" *|!Z!QgD TFP )  7CD +$=�D  )+] /K .GH'  

#1)+?5Q? *!VZ) OK)!_ +=�K +? I+J? * ( *(+$S  52 t5>)+? Y5-Z5[K *+dS ( /?+XD 3? 

Og< bGK +1E /6+-K /K :GS!<  

  !!!! it
ICTLHLnLKLnLQLn """"#

4321
)/()/()/(

 

(Q/L)it  : I+J? * ( *(+$S  52  ' b5> i W)  ' P[BK t W) qk? 7-QR /K .G<5?  

(H/L)it *(+$S : /S5%S) *) )' Ya$\CD /H5VoS)'  )plx1' 3? �5? ( ' b5> i W) (  ' P[BK 

t W) qk? 7-QR /K G<5? 32 3? M)!Q_ #$oS5. 315K+> /S5%S) E) f!S Ya$\CD  ' +dS 

3N6+^ IG< .7>)   

K/L)it( *'!.!K : 315K+> >3S)+  ' b5> i W) (  ' P[BK t W)  

 ICT :* (5Q6 Y5_a4) ( Y545`D ) /K G<5? ( 5? 3.!D 3? 3gQ1) 4 :;5< *)+? ICT  ' #1) 

bGK  ' +dS 3N6+^ IG< 7>). 4 bGK p$H)!; 7<)' 32 +H  5? 3? *5. ICT E)  5Jc +$hNK 

PCLR @INTLR @INTIR @INTOR 3? M)!Q_ #$oS5. * (5Q6 Y5_a4) ( `D )Y545 

I'5,N>) GH)!; G< . 

4 QA> 4%'`-1 .  

3?  !dQK #$$-D bGK 3Q$J? #$? (' 8(  Y)+=) 7?5= ( /6'5\D E) (' M!KEU +1E I'5,N>) 

/K p$Q2.  

4-1?G>M` . Q'& )?G>M` *-1&-1 l-( M& (!Lm&A#>  

 #$? )G`K E) �+_ *+?)+? b() M!KEU A1+4 E) 7>) WE� )GN?) 3Q$J? bGK #$$-D  !dQK 3?

QR *5HG2 P15ISIC  8(  #$? ( I')'  )+] /> +? ' !K ) pooling data   8(  (panel 

data .p$H' W5XS)  

211

210

:

...:

$$

$$$

%

###

H

H n
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I 5KU #1) M!KEU *) )' P1E!D F /K G<5? .(  ' P])( OnK #1) 7>) 32 5K 5? (' bGK G$BK ( 

+$� G$BK 3.)!K p$N%H .32  ' bGK G$BK @�+_ E) �)G`K 5H ?5=7 ( M5%g1 GQN%H.  

kNNTSSR

NSSRSSR
F

uR

uRR

&&

&&
#

/

1/)(

 

M5oS M!KEU T15NS /K 32 GH' M!KEU  F  5? Y5. ' *')EU )139@276 (+?)+? 8/6 7>) 32 

 ' 3X$NS  ' r[> b50N&) 100 GR ' 3$j+6 +,R '  IG< .#1)+?5Q? 5K G15?  ' bGK 

*' ()+? �+_ E) )G`K )  *)+? P15QR �lNkK Y(5,NK  ' +dS p1+$V? .&b5 *)+? 3gQ1) 

p$S)G? Y(5,D  ' �+_ E) )G`K 5H 3?  !4 Y)+=) 7?5= O0_ /K GQ2 51 Y)+=) /6'5\D M!KEU 

 #0>5H  .7>) IG< W5XS)  

4-2?G>M` . F'4 )(nN0!L ?G>M`  

3ls%K *G-? 32 '!.( ' )' @#1) 7>) 32 G15? :koK p$Q2 .bGK  ' iZ5] W)G2 u1 E) 

bGK *5H Y)+=) 7?5= ( Y)+=) /6'5\D O?5] /> +? 7>) .)9Z@ #0>5H  ' b5> 1987 

/S!KEU )  '5JQo$" I'+2 7>) @32 +? t5>) MU '!.( FaN;) #$? #$0kD ME *5H 8(  

Y)+=) 7?5= ( 8(  Y)+=) /6'5\D 3? M)!Q_ �+6 +,R  ' +dS 3N6+^ IG< 7>) .3? #1) 

i$D+D 5? '  �+6 +,R /K M)!D 3X$NS 76+^ 32 I'5,N>) E) 8(  Y)+=) 5=7? +NJ? 7>) . ' 

#1) M!KEU �+6 +,R 5?  ' +dS #N6+^ WG_ '!.( /VN%`0H #$? Uit ( Xit '!.!? /K G1U .

3S!^ M50H 32 M5$? G1'+^ @IG1) /lR)  ' M!KEU  #0>5H 3%15BK (' #$0kD ME Y)+=) 7?5= 

( Y)+=) /6'5\D /K G<5? .'!.( Y(5,D /Q-K  )' #$? #1) (' #$0kD ME +VS5$? #1) il[K 

7>) 32 �+6 +,R )  /0S M)!D 76+19" .#1)+?5Q? 3?  !dQK m5kNS) #$? (' 8(  Y)+=) 

7?5= ( /6'5\D M!KEU  #0>5H )  W5XS) @'!< /K 32 T15NS #1) M!KE) 5? 3. ' *')EU 3 

�>!D W+S  )L6) 3?  )GBK 24/72 3`>5CK G1'+^ 32  ' 3X$NS  ' r[> b50N&) 100 GR ' 

3$j+6 +,R '  /K '!< ( *)+? #$0kD bGK @Y(5,D #$? �+_ E) )G`K *)+? G&)( *5H 

/-[BK Y !\? 7?5= O0_ /K GQ2 .#1)+?5Q? #1) bGK E) f!S I')' *5H OS5" 5? Y)+=) 7?5= 

/K .G<5?  
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4-3 QA> 4%'`-1 o9!@7 . 

T15NS OR5& E) ' (U+? bGK  ' b(G. )1 (3~) ) IG< 7>) .O?5] 3.!D 7>) 32 /K50D 

i1)+j A?5[K dNS) 5 u1 !sD (  ' r[> 5 GR '  )'5Q-K GQN%H .( #$Q�0H   #$$-D i1+j

 5? +?)+?0,98 /K G<5? 32 3? *5Q-K 7>) #1) *5H+$hNK 32 OBN%K 98 GR ' E) Y)+$$hD 

+$hNK 3N%?)( )  r$j!D /K GQH' ( #$Q�0H I 5KU #$? (' M!%D)( +?)+? 5/2 /K )9Z @G<5? 

#$? 5H+$hNK WG_ '!; /VN%`0H '!.( ' )' ./.(+; #$0kD  ' 7>!$" 3~) ) IG< 7>).  

  

Ln(Q/L)= 1.01+0.00024*ICT+ 0.016*LOG(K/L)+0.22*LOG(H/L) 

b(G.1A$BCD *5H bGK ' (U+? .  

 

 bGK4  bGK3  bGK2  bGK1 OBN%K *5H+$hNK 

0@001  

]0@44[  

)0@65( 

**0@00027  

]7,037[  

)0@000( 

0@00000094  

]1@61[  

)0@10( 

0,043-  

]1,26-[�  

)0,20( 

 * (5Q6 :;5<

Y545`D ) ( Y5_a4) 

0@001  

]1@6[  

)0@090( 

**0@016  

]8,14[  

)0@000( 

0@017  

]6@8[  

)0@000( 

0@00058  

]1@23[  

)0@21( 

 315K+> *'!.!K

3S)+> 

0@14  

]3@45[  

)0@060( 

**0@22  

]7@45[  

)0@000( 

0@22  

]5@6[  

)0@000( 

0@062  

]1@23[  

)0@007( 

/S5%S) 315K+> 

1@1 **1@01 1@010 1@097 C 

0@99 **0@98 0@99 0@99 
 

IG< ' (U+? *5H bGK #$? E) bGK #1+D i>5QK **  

+VoH(�" *5H 3N651 :P`QK  

 
 #$? /VN%`0H 3S!^ w$H 32 GH' /K M5oS 5HGS50%" #$? /VN%`0H '!; WG_ M!KEU

.' )GS '!.( /C$j!D *5H+$hNK ( 5HGS50%"  
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 !4 M50H 32 E) )b(G.1( 7>)G$"  5Jc bGK ' (U+? IG< :G<5? /K O1� z+< 3? 32 7>)  

 bGK1 7`%S :;5< E)  52 *(+$S * ( I+J? P?5D ' (U+?  ' 32 M5Q2 52 +H G&)( 32 E) 

+D!$xK52 I'5,N>) /K GQQ2 3? O2 *(+$S  52 G&)( MU :;5< M)!Q_ 3? *5H �1+-D IG<  ' 

#1) A$BCD *)+? /> +? +=) * (5Q6 Y5_a4) ( ,N>) ' !K Y545`D ).7>) 3N6+^  )+] I'5  

 bGK2 7`%S :;5< E)  52 *(+$S * ( I+J? P?5D ' (U+?  ' 32 M5Q2 52 +H G&)( 32 E) 

7S+NQ1) I'5,N>) /K GQQ2 3? O2 *(+$S  52 MU :;5< M)!Q_ 3? G&)( *5H �1+-D IG<  ' 

#1) A$BCD *)+? /> +? +=) * (5Q6 Y5_a4) ( .7>) 3N6+^  )+] I'5,N>) ' !K Y545`D )  

 bGK3 7`%S :;5< E)  52 *(+$S * ( I+J? P?5D ' (U+?  ' 32 *5HG&)( /N-QR 32 E) 

7S+NQ1) *)+? i%2 Y5_a4) I'5,N>) /K :;5< M)!Q_ 3? GQQ2 *5H �1+-D IG<  ' #1) 

A$BCD *)+? /> +? +=) * (5Q6 Y5_a4) ( .7>) 3N6+^  )+] I'5,N>) ' !K Y545`D )  

 bGK4 +J? P?5D ' (U+?  ' 327`%S :;5< E)  52 *(+$S * ( I *5HG&)( /N-QR 32 E) 

7S+NQ1) *)+? 3~) ) Y5_a4) I'5,N>) /K :;5< M)!Q_ 3? GQQ2 *5H �1+-D IG<  ' #1) 

A$BCD *)+? /> +? +=) * (5Q6 Y5_a4) ( .7>) 3N6+^  )+] I'5,N>) ' !K Y545`D )  

 :;5< M)!Q_ 3? /S!^5S!^ *5H :;5< E) 32 #1) 3? 3.!D 5?* (5Q6 Y5_a4) (  Y545`D )

.'!? GH)!; Y(5,NK L$S IGKU 7>' 3? T15NS )9Z 7>) 3N6+^  )+] I'5,N>) ' !K E) M5$K #1) 

 5Jc bGK ,bGK W!> 7`%S :;5< *5HG&)( /N-QR 32 E) 7S+NQ1) I'5,N>) /K GQQ2 3? 

M)!Q_ bGK i>5QK #1) 3-Z5[K m5kNS) IG< 7>). )+? M)!D /K 32 /l1�' E) /g1 3N6+19" *

 /> +? ' !K *5H+$hNK 32 G<5? /K #1) '+2 z+[K i>5QK bGK M)!Q_ 3? W!> bGK MG<

 W50D ( 3N<)' /S)!; pH IE!& #1)  ' IG< W5XS) Y5-Z5[K ( *+dS /S5`K 5? 3-Z5[K #1)  '
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 /S)!; pH '!.!K *+dS /S5`K 5? L$S IGKU 7>G? i1)+j (  )' 5Q-K * 5KU e5CZ E) 5H+$hNK

.' )'  

DW50 +$hNK 5H  ' bGK 3? Y !R pN1 5VZ /K @GQ<5? #1)+?5Q? i1)+j 5H MU M5oS IGQH' 

qo2 /K G<5? .i1+j +$hNK pN1 5VZ Ma�5< *) )' Ya$\CD /H5VoS)' 32 +VQ150S 

*(+$S /S5%S)  ' bGK /K G<5? @A`4  5dNS) E) e5CZ * 5KU 7`nK ( 5Q-K  )' ' (U+? IG< 

7>) 32 M5oS /K qo2 @GH' I+J? * ( *(+$S  52 7`%S 3? 315K+>  /S5%S)0,22 /K G<5? 

3? Y 5`_ +V1' 5? �+6 7?5= M'!? +15> OK)!_ @5? q1)L6) u1 GR '   ' Ma�5< *) )' 

Ya$\CD /H5VoS)' @I+J? * ( *(+$S   520,22 GR ' q1)L6) /K G?51 .#1)+?5Q? 3$j+6 

A$BCD G$15D /K '!< }" 315K+> /S5%S) +=) 7`nK ( * )'5Q-K +? I+J? * ( *(+$S  52 ' )' .

32 T15NS Y5-Z5[K W5XS) IG< +? *(  I+J? * ( G$15D �GQQ2 #1) 3X$NS  ' bGK /K G<5?.  

i1+j +$hNK ICT32 +VQ150S :;5< * (5Q6 Y5_a4) ( Y545`D )  ' bGK /K G<5? @A`4 

 5dNS) E) e5CZ * 5KU 7`nK ( 5Q-K  )' ' (U+? IG< 7>) 32 M5oS K/ GH' qo2 I+J? * ( 

*(+$S  52 7`%S ICT 3? 0,0027 /K G<5? 3? Y 5`_ +V1' 5? �+6 7?5= M'!? +15> 

OK)!_ @5? q1)L6) u1 GR '  ' ICT @I+J? * ( *(+$S  52 0,0027 GR ' q1)L6) /K 

G?51 .#1)+?5Q? 3$j+6 A$BCD G$15D /K '!< }" ICT +=) 7`nK ( * )'5Q-K +? I+J? * ( 

*(+$S  52 '' ) .+? t5>) +dS M!%lS ( }xl6 +H 3c r[> Ya$\CD +No$? G<5? *(+$S 

 52 +No$? /K GS)!D '!; )  5? * (5Q6 *5H G1G. �QH50H GQ2  ' 3X$NS �_5? G<  +H 3c 

+No$? I+J? * ( *(+$S  52 /K '!<.   

i1+j +$hNK pN1 5VZ *'!.!K 3S)+> 315K+> @A`4  5dNS) E) e5CZ * 5KU 7`nK ( 5Q-K  )' 

' (U+? IG< 7>) 32 M5oS /K GH' qo2 I+J? * ( *(+$S  52 7`%S 3? *'!.!K  315K+>

 3S)+>0,016 /K G<5? 3? Y 5`_ +V1' 5? �+6 7?5= M'!? +15> OK)!_ @5? q1)L6) u1 

GR '  ' *'!.!K 3S)+> 315K+> @I+J? * ( *(+$S   520,016 GR ' q1)L6) /K G?51 .

#1)+?5Q? 3$j+6 A$BCD G$15D /K '!< }" *'!.!K 3S)+> 315K+> +=) 7`nK ( * )'5Q-K +? 

I+J? * ( *(+$S  52 ' )'.  
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   ' 3X$NS  ' #1) bGK +$=5D 315K+> /S5%S) 7`%S 3? +15> +$hNK 5H +? I+J? * ( *(+$S  52 

+No$? /K G<5? .32 M5oS /K GH' +H 3c *(+$S  52 5? Ya$\CD �5?  '  5$N;) 5H I5VQ? ( 

H M5KE5>5 G<5? I+J? * ( *(+$S  52 L$S q1)L6) /K G?51.  

5 &4!3+P6b ' o9!@7 .  

T15NS Y5-Z5[K W5XS) IG< +VS5$? MU 7>) 32 * (5Q6 Y5_a4) ( Y545`D ) E) OK)!_ +=) 

 )9^ +? I+J? * ( *(+$S  52  ' '5\N]) GQ<5? /K . ' f!0XK 5? e5CZ M'!0S /S5`K *+dS 

P?)!D G$Z!D ( I+J? * ( @15QRP *) )' G2  5Jc /0]  bGK I+J? * ( 5? I'5,N>) E) 8(   I')'

*5H /1!l?5D #$0kD I'E IG< 32 i1)+j *5H+$hNK 3N6+^ 52 3? IG< bGK ' I+J? * ( 

*(+$S  52 IGQQ2G$15D bGK  5g? 3N6+^ IG< G<5? /K .*) 3S!V? 32 /K50D *5H+$hNK '!.!K 

*) )' +=)  )'5Q-K ( 7`nK ( p$BN%K +? G<  ?I+J * ( M515< .GQN%H +2� 7>) I+J? * ( 

*(+$S  52 3? /lK)!_ GQS5K 315K+> /S5%S) @qS)' ( * (5Q6 ( 315K+> /_50N.) /VN%? GS )' .

3N651 +V1' MU 7>) 32  '!> * (U I5VQ? �5`D ) p$BN%K 5? I+J? * ( O2 OK)!_ ' )' 32  ' 

GQ? 34!?+K 3? MU I 5<) IG< 7>).  

5? 3.!D 3? bGK ) )3~ IG<  ' O2 +=)ICT +? I+J? * ( *(+$S  52 7`nK (  )'5Q-K /K ( G<5? 

E) M5$K  5Jc @IG< ' (U+? bGK bGK W!> :;5< *5H I5VQ? /N-QR 32 E) +D!$xK52 I'5,N>) 

/K GQQ2 3? M)!Q_ bGK i>5QK #1) 3-Z5[K m5kNS) IG< 7>). E) F+4 +V1' 315K+> /S5%S) 

E) 3l0. +$hNK *5H pJK ( $=5D )9^+ ( O0gK *)+? 8+19" * (5Q6 Y5_a4) +? I+J? * ( 

*(+$S  52  ' P15QR *L2+K M5N>) /K G<5? .)+1E 3c+H r[> Ya$\CD *(+$S  52 +No$? 

G<5? 5H MU /15S)!D *+No$?  ' )+.) ( 8+19" * (5Q6 *5H G1G. GS )' .*'!.!K 315K+> 

L$S +=) 7`nK (  )'5Q-K +? I+J? * ( *(+$S  52  )'GS 32 #1+No$? +$=5D L$S �!?+K 3? #1) 

+$hNK /K @G<5? 32 M5oS /K GH' +H 3c *(+$S  52 5? Ya$\CD �5?  '  5$N;) 5H I5VQ? ( 

5H M5KE5> G<5? I+J? * ( *(+$S  52 L$S q1)L6) /K G?51. 5H 8(  +15> E) /DU Y5-Z5[K  ' 

 :;5< +=) /> +? *)+?ict  GQS5K  52 *(+$S * ( I+J? +? M)!D /K /g$K5Q1' *5H 8( 

 qk?  ' * )9^ 315K+>  !dQK 3? #$Q�0H .'+2 I'5,N>)ict   !o2 �lNkK *5H M5N>)  '

 :;5< +=) M)!D /Kict  '  52 *(+$S * ( I+J? +? .')'  )+] /> +? ' !K )  5H M5N>)  
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