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1. High-tech 
2. OECD Directorate for Science,Technology and Industry Economic Analysis 
Statistics Division (2011) 
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U2 :*  K%) cH"IJP -$:$*  *%IBe$)7/16  `%@ :* (CZ:*1388 -:%?"D -X%D M', .

 %D Y9%!Z :* `%aBV$ '#$ :* }@%!# -%5 -:$<EB@%"@ Q K%) cH"IJP -$:$* :%2 -.'",
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 Re%, 7D%e:  # :$'e  @:'D . �JD *:O# Q:%2 :$6%D :* `*%[P rC) . `*%[P 7K%] :* .
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1AD 'BF"D A[K%^# -$'D . "*'0*%IBe$ -:OqP"  *OV A[g$'# -C_J# *O[/# A_g'P)3%E!D -:OqP(  

2. Noah Williams (2010)  
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  'n2$C] 3%E!D *O@ Q3C#j 7@* AD -%5 3*%N,     :$C\# A!"ND }"2'P %D .7@$
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 3'ND AD 71/, .  F5%2 Q*4_B@* AD 71/, :%2 -.'", -%&%\P . C9j  # 7@* AD (A9%#'@
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 A2 W9$ �'8 %Dy,r,w  . A9%#'@ h^@ '5 3:%g$ A!945 %9 3'ND M', Q*4_B@* M', }"P'P AD

 C"KOP A!945 YD%P QC!B/5 C"KOP h^@:*OV  _f9'[P '96 c:OZ AD 3C!!2  

C=C(w,r,y)                      5( ) 

-%5 7_"e }/] 'D . ABV$* {"\B/# A^D$: U\B/# -%5'"aB# 6$ d9 '5 %D A!945 YD%P W9$  

                                                            

1.Total Factor Productivity(TFP) 
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 A!945 YD%P 6$ 'i$ *:%�V {K 6$ 3*%fB@$ %D .7@$ `.$ Ag:* 6$ WE_5 A9%#'@ . :%2 -.'",

 AD 71/,w  Q{9'"ED  o4g kBF#C#j C5$O0 7@* AD :%2 -.'", -%&%\P YD%P1
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 3*%fB@$ U#%2 7D%e: :$6%D �.'8 6$ :%2 -.'", -%&%\P YD%P �$'SB@$ :* A2 W9$ U"K* AD

 YD%P .7@$ }@%!# 4", Re%, 7D%e: p9$'V -$'D 3C#j 7@* AD `C# As"B, :* Q3CF,

71/, :%2 -.'", -%&%\P  W9$ m%@$ 'D . 7@$ 'fZ Ag:* 6$ WE_5 %5 3*%N, -%5 7_"e AD
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 :%2 -.'",  1/, 7_"e . C"KOP h^@ U#%) .* AD :%2 -.'", -%&%\P QW9$'D%!D   EB/D Q

$* mO?[# A^D$: :%2 -.'",  1/, 7_"e %D O_"\B/# A^D$: C"KOP %D :%2 -.'", -%&%\P .*:

 -%&%\P >5%2 }gO# :%2 -.'",  1/, 7_"e >9$48$ QC"KOP G*OD 7D%T �'8 %D .*:$*

 'P'D A9%#'@ C"KOP d"!?P . 3C9*'i :%2 -.'", W94E9%g A9%#'@  ![9 Q*OV  # :%2 -.'",

'@ A9%#'@ $'96 Q*OV  # A,$   AgOP UD%e .CD%9  # >9$48$ Q7@$ -'D A9%#'@ W"1# A2

 '/"# c$4"NsP . cXj W"V%# }I, 6$ U1e p\8 �H_) A9%#'@ . :%2 W"D  !"F,%g Q7@$

 }gO# C"KOP >9$48$ Q:%2 -.'",  1/, 7_"e G*OD 7D%T �'8 %D Q'E9* �'u 6$ .7@$

) AD .*OV  # :%2 -.'", -%&%\P >9$48$ QC"KOP d"!?P G*OD 7D%T �'8 %D Q'E9* c:%1

.7@$ 6%", -'BF"D :%2 -.'", AD `OIJ# 'BF"D C"KOP -$'D 

1 -1-3)"V 'A6:O '"W"R9 '"%*\ 1C+ .  

c.%fP `%aBV$  [e$. . yO(^# h^@ W"D *OV  # �'8 :%2 -.'", -%&%\P -%9O= -OEK$ :*  

                                                            

1) U9%P .1979(  
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[P rC) . U9C[P -%5 A!945 *Og. Gj U"K* A2 *:$* *Og. `Ou :* %5 3%E!D 'i$ .7@$ `*%

 QC!V%D ABV$* *O0 :%2 -.'", U9C[P AD {"_IP Q`%aBV$ yO(^# h^@ AD GC"@: -$'D G%#6

 3%E!D QW9$'D%!D .C,6$*'�D $: �$'0$ . r$CSB@$ -%5 A!945 A(_g 6$ U9C[P -%5 A!945 C9%D

'�D U9C[P -%5 A!945 G*OD X%D 7() AD $: `*%[P rC) A!945 7@$ W?_# W9$ 'D .*6$*

 YD%P .C!B/5 U9C[P . `*%[P rC) -%5 A!945 �O_s# G*'2 Ue$C] `%1,* AD %5 3%E!D Qm%@$

*OV  # �9'[P '96 c:OZ AD %9O= -OEK$ :* :%2 -.'", -%&%\P1
:  

       )8(  

Gj :* A2 Gj AD A2 CV%D  # cC#C!(D %9 Q3CV -49: A#%,'D %9 yO(^# h^@  -%&%\P

 QC!9Oi  # :%2 -.'", -$'D yO(^#  -.'", -%&%\P 'D 'T�# %9 .  J"&OP -%5'"aB# :$*'D

 . 7@$ :%2 A2 %s,j 6$ .7@$ `HB0$ A(_g  -$'D Q7/", -'"i 36$C,$ . 3C5%F# UD%e

36$C,$ UD%e '9*%\# AD Gj U9C1P .  s!@*%IBe$ -%5 W"_SP ) .X', A^D$: 6$ -'"i1958(
2
  .

 . 3%E!D U2 A!945 YD%P -6%@ Ue$C] k9'u 6$ .*OV  # 3*%fB@$  o4g U9C[P C!9$'8 %9

 -%&%\P -%9O= -OEK$ *:.j'D UD%e r'8 A2 *$* G%F, G$OP  #  o4g U9C[P C!9j'8 6$ 3*%fB@$

:7@$ '96 c:OZ AD :%2 -.'",  

LnLt = (1- )LnLt-1 +  Lnf(Xt) + Ut                 )9(  

 Gj :* A2   mO?[# .*OV  # 3C"#%, U9C[P }9'&   :%2 -.'", U9C[P 7)'@ 'E,%"D

 UD%e .C!2 U"# *O0 yO(^# :$C\# 7_@ AD `%aBV$ %P CF2  # `Ou cC# Av  ![9 Q7@$

 :$*'D Q{"o%_, 3*%fB@$ C"KOP A!945 YD%P -6%@ Ue$C] ;.: 6$ 'i$ Q7@$ AgOPX  U#%V

'", -%5 7_"e . C"KOP -%5'"aB#.CV%D  # A9%#'@ . :%2 -.  

  

  

                                                            

1)  !"#$ .1380 .1381( 

2. Nerlove 
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1 -2-1 6DQM 1C+ .– ^:=MA5  

'F?5 `C#–  W""[P .  @%@$ U#%) Q ((_K$ W"D c:%sP *:$C,%B@$ `C# G$O!) AD W"(5.$

 . :%2 -.'", Q ["1u YD%!# QW"#6) C"KOP U#$O)  1/, :O8. AD $: %5:OF2  1/, 794# 3C!!2

D .C,$*  # (A9%#'@ C"KOP :* Q*:$* :%"B0$ :*  ,$.$'8 %B1/, A9%#'@ A2 -:OF2 QW9$'D%!
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 %N,j :* 3*.48$ ;6:$*:$* :$'e 7[!Z U2 W"E,%"# 6$ 'PX%D. 
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1388 3,Ah7/32  4(7) J(48 NO C&1@ '@#R! <Z2 P& 1?R.@ 'O U3*@ A8233/21  (A823

) 2&3*^% 23 'O 1!& 97& .AB#@  !1 67#48 'EFR! 9.!,3 J)& UAB UA.RO 17*E+ '@ W.% (

#4T #@ 67#48 23  \#a HL.E0+ C&2&3 9.XM#B <=) .A4O  ! A.p#+ &2 q?7#Q  P& GI#@ C2,

                                                            

1) K*Y4.S7, , N`.O .2000( 

2. OECD Directorate for Science,Technology and Industry Economic Analysis 
Statistics Division(2011) 
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4/14  m#) 23 GA8231374  '@7/32  m#) 23 GA8231388  A%,2 .J)& '?T#7 ]7&WT&

 NO 23 , I#@ C2,#4T C&2&3 67#48 9.XM#B NO 23  \#a rP*!i C&2&3 9.XM#B <=)  R7&WT&

 2#O C,1.% 9?T#7 s*) G ?(48 C#Q J.\#(T KAB 1+  EEF+ UA4Q3 K#R% J(48 ]F@

67#48 J^) '@ DEF?! .AB#@  ! K2A! 3#E?Z& '@  ?4) 3#E?Z& P& 2t: , I#@ C2,#4T #@ 

2&3*^%1 NO , I#@ C2,#4T #@ 67#48 23 9.XM#B NO P&  \#a HL.E0+ C&2&3 KLM#B <=) .

 C#Q m#) 23 J(481388-1374 (A823)1
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) J(4824/0  J=j I#@ C2,#4T #@ 67#48 'O AQ3  ! K#R% 1!& 97& .AB#@  ! (A823

.A4?YQ C1+I#@ '()*+ , -./0+ '47WQ A4!P#.% GAB2 ,  7#7*b  

                                                            

1 23 K&17&2#!iWO1! 1?R.@ , 9O2#O 1V% U3  ?(48 C#Q U#:2#OP& C1.:2#!i z7#?% d#)&1@ -/0! H#`)#0! .

88-1374 



 

152                                                              7&E"Z0 [O!A P$&+!E:% /&"\.&G ]J'7WO^ <6&_* ]J`* S&L ]1391  
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2&3*^%2 J(48 NO , I#@ C2,#4T #@ 67#48 23 U3,WT& rP2& P& '()*+ , -./0+ '47WQ <=) .

 C#Q m#) 231388 -1374(A823)1 
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16`4! K#^Q. 
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4-2 -4B067&4 . 
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#.)i  Z1B �*4j C#Q2*RO #@  

  

 
Refrence: Data sets World bank,World develppment indicator, High-technology exports (% of 
manufactured exports) 

) m,Aj 23 'O 2*x%#^Q2 C2,#4T #@ 67#48 H&23#8 C#Q2#!i 'Y7#/! 23 G331:  ! UAQ#R! (

Z1B �*4j C#.)i �F?4! C#Q2*RO P&  c1@ #@ I#@ 23 I#@ C2,#4T #@ 67#48 H&23#8 G 

'%#.\#) AB2 y)*?! #@ K&17& 2/47  P& A82312 m#) 23 2I3 K*.X.! 2000  '@580 

m#) 23 2I3 K*.X.! 2010 J)& '?T#7 ]7&WT& . 2*b#54) , 9.g GCW\#! C#Q2*RO 23

 C#Q m#)  f 23 I#@ C2,#4T #@ 67#48 H&23#82010 -2000  y)*?! C&2&3 G�.+1+ '@

G'%#.\#) AB2 4/2 GA823 5/25 ,A823 6/5  CI#@ AB2 UA4Q3 K#R% 'OAB#@  ! A823

 JB&3 'j*+ A7#@ .AB#@  !  )21@ 32*! U2,3 23 23 K&17& 23 I#@ C2,#4T #@ 67#48 H&23#8

 C#Q2*RO #@ 'Y7#/! 23 K&17& 2*RO 23 I#@ C2,#4T #@ 67#48 H&23#8 '%I#) AB2 'g 1:&

m#) 

K&17&  CW\#!  9.g  2*b#54)  

H&23#8  

 32#.X.!)

(2I3  

 P& <=)

23)NO

(A8  

H&23#8  

 32#.X.!)

(2I3  

 P& <=)

(A823)NO  

H&23#8  

 32#.X.!)

(2I3  

=) P& <

A823)NO  

H&23#8  

 32#.X.!)

(2I3  

 P& <=)

23)NO

(A8  

2000  01/0 1  03/47  60 74/41 19 92/73 63 

2010 584/0 4 33/59 45 09/406 28 98/126 50 

 y)*?!

'%#.\#)AB2 
2/47 3/0 4/2 5/1- 5/25 9/0 6/5 3/1- 
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B �*4j C#.)i �F?4! I#@ C2,#4T #@ 67#48 H&23#8 -Xx! 2&A/!  \, J)& 1?R.@  Z1

J)& 9.7#b 2#.Y@.  H&23#8 '@ 9.7#b 'j*+ , 67#48 97& K3*@ &1: K,23 UA4Q3 K#R% 1!& 97&

 .AB#@  ! 2*RO 23 I#@ C2,#4T , ]%&3 1@  4?`! 67#48 

2&3*^%48 NO, I#@ C2,#4T #@ 67#48 23 UA%#?) rP2&P& H&23#8 <=) . C#=\#) 23 J(4

1388-1374(A823)1
  

  

 23 UA%#?) rP2& P& Ki <=) , I#@ C2,#4T #@ 67#48 H&23#8 u*Ec 23 3*^% K#a�& A7#@

  =j*+ N@#Z AB2 P& , '?T1: "#$%&  @*c H#O10+  )21@ 32*! U2,3  f 23 K&17& 2*RO

@ I#@ C2,#4T #@ 67#48 23 UA%#?) rP2& P& H&23#8 <=) , U3*@ 2&32*c1@ Ki <=) P& 1?R.

 23 1!& 97& .AB#@  ! 67#48 97& 1+I#@ U3WT& rP2& UA4Q3 K#R% 'O AB#@  ! J(48 NO 23

) 2&3*^%4.3*B  ! UAQ#R! (  

 J@#v J^.Z '@) I#@ C2,#4T #@ 67#48 <./?Y! H&23#8 rP2& 9.4n^Q1383 U#:2#O 23 (

 C#Q m#)  f 1?R.@ , 9O2#O 1V% U3  ?(48 C#Q1374   \&1388 @ '%#.\#) AB2 y)*?! #

5/17  97& u*Ec 23 K&17& 2*RO 9S.\, GJ)& U3*@ 2&32*c1@  R7&WT& A%,2 P& A823

AB#@  !2&32*c1@  4.7#b 2#.Y@ U#57#j P&  P*4Q  XX^\& 9.@ '81a 23 GDc#B . G1!& 97&

 &2 1+1@ C2,#4T UP*h 23 H&23#8 ]7&WT& J=j  Xc&3 ]%&3 '()*+ '@ 1?R.@ 'j*+ J.^Q&

 ].@AQ3  ! 2&1Z A.O#+ 32*! ].b P&.  "*=V! '@ G#Q N.X0+ , #QA%,2 97&  !#^+ GJ7#=% 23

h 23 H&23#8 , A.\*+ J^) '@ 3#E?Z& <7L! JO1h�3,2, , I#@ C#Q C2,#4T#@ 67#48 UP*  

                                                            

1#?% d#)&1@ -/0! H#`)#0! . 23 K&17&2#!iWO1! 1?R.@ , 9O2#O 1V% U3  ?(48 C#Q U#:2#OP& C1.:2#!i z7

88-1374 
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.AB#@  ! K2A! 3#E?Z& '@  

4-2 -5 <79U:0 VW60 . 

! P& I#@ C2,#4T #@ 67#48 23 J@#v J^.Z '@ U3,WT& rP2& '%#.\#) AB2 y)*?4/9  A823

 m#w?B& ]7&WT& A%,2 #@ I#@ C2,#4T #@ 67#48 23 U3,WT& rP2&  R7&WT& A%,2 , U3*@ 2&32*c1@

 I#@ C2,#4T C&2&3 67#48 H&A.\*+ U3,WT& rP2& G1573 C*) P& .32&3  54Q#^Q 67#48 97& 23

 GK&17& 233/4  u#E?c& 3*c '@ &2 2*RO U3,WT& rP2& NO P& A823J)& U3&31.
  23 97&

 m#) 23 'O J)&  \#h1381 3,Ah 9.g '?T1R.b 67#48 H&A.\*+ U3,WT& rP2& G8  A823

J)& U3&3 u#E?c& 3*c '@ &2 2*RO 97& U3,WT& rP2& NO P&2
 G9.g  X! '()*+ K*.Y.^O) .

2007 Go*^$! 23.AQ3  ! K#R% 9.g 2*RO #@ 'Y7#/! 23 &2 K#!2*RO 9.7#b U#57#j 'O (

^Rg ]=j C#Q2*RO 23 I#@ C2,#4T #@ H&A.\*+ 9?T#7 J.^Q& , I#@ C2,#4T #@ 67#48 1.5

.J)& U3&3 �2 '?T1R.b  

4-2 -6P^0-L P1&$-L . 

  a*% '@ , A.\*+ A47i1T23 &2 2#O N!#a , '7#!1) N!#a C1.:2#O '@ J`Y% Dc#B 97&

1h15%#.@ GA@#7 ]7&WT& K#!P m*f 23 J`Y% 97& 'g1Q .AQA.! K#R% C2,#4T q.4S+ JO

'@ , J)& 2#O C,1.% P& 1?^O U3#V?)& , '7#!1) P& 1?R.@ U3#V?)& J^) '@ A.\*+  H2#`a

'7#!1) A.\*+ C2,#4T 9.`! 1573  ! 1@ .AB#@  C#Q m#) 23 '%&1) '7#!1)1388-1374 '@ G

 '%I#) y)*?! 2*f1/3  U3,WT& rP2& AB2 G2*Ot! U2,3  f 23 .J)& '?T#7 ]7&WT& A823

3#8 AB2 , P&  B#% m#w?B& ]Q#O #+ UA731: �a#@ GI#@ C2,#4T 1@  4?`! 67#48 H&2

 .A@#7 ]7&WT& I#@ C2,#4T #@ 67#48 23 m#w?B& J7#=% 23 , 3*B  �4c '7#!1) '%&1) ]7&WT&  

4-2 -7 6&a %9-D^ ?3Z09 7U_"L7 . 

2&3 m#w?B& 1@  V4! 1.v#+  (Z&, 3W^?)3 ]7&WT& G2#O2&P#@ C#Q C2*{+ #@ -@#x! 3W^?)3.3

 C#=\#) 23 I#@ C2,#4T #@ 67#48 23 2#O C,1.%  (Z&,1388-1374 '%I#) AB2 y)*?! #@ G

                                                            

16`4! K#^Q . 

2. China national development and reform commission 
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4/6  H&23#8 AB2 , U3,WT& rP2& AB2 G2*Ot! U2,3  f 23 .J)& '?T#7 ]7&WT& A823

  (Z&, 3W^?)3 ]7&WT& P&  B#% m#w?B& ]Q#O #+ UA731: �a#@ GI#@ C2,#4T 1@  4?`! 67#48

 3*B  �4c .A@#7 ]7&WT& I#@ C2,#4T #@ 67#48 23 m#w?B& J7#=% 23 ,  

4-2 -8P1&$-L bc09 -' W0 <7&d"L0 ?3Z09 P+1U' . 

 9.@ K3*@ 9.R%#j #7 K3*@ N^S! '@ m#w?B& , '7#!1) P& U3#V?)&  (Z&, '47WQ 9.@ 'x@&2

O C,1.% N^S! <Q A%&*+  ! '7#!1) 'O #$%i P& , 32&3  5?Y@ 2#O C,1.% , '7#!1) <Q , 2#

 K3*@ N^S! H2*8 23 .32&3  5?Y@ ,3 97& P&  S7 '`XM '@  7#=% '$.?% GAB#@ Ki 9.R%#j

 3*@ AQ&*c d*S(! m#w?B& , '7#!1) P& U3#V?)&  (Z&, '47WQ 9.@ 'x@&2 G2#O C,1.% , '7#!1)

 .3*@ AQ&*c <./?Y! 2*Ot! 'x@&2 A4B#@ <Q 9.R%#j 2#O C,1.% , '7#!1) 'O  +2*8 23 ,

47WQ C#Q m#)23 I#@ C2,#4T #@ 67#48 23 '7#!1)  (Z&, '1388 -1374  y)*?! 2*f '@

 '%I#)1/2 .J)& '?T#7 ]7&WT& A823  

4-2 -96&a %9-D^ %69 <-K. .  

 m#w?B& ]7&WT& �`) GAB#@ A.\*+ ]7&WT& #@ U&1^Q 'O  +2*8 23 2#O C,1.% C2, U1=@ AB2

Q#O �j*! GA%#^@ J@#v A.\*+ 'O  +2*823 9S.\, C2, U1=@ AB2 1:& .3*B  ! m#w?B& ]

 GAB#@ 2#O C,1.%  %#Y%& '7#!1) ]7&WT& , A.\*+ 2#S.@ J.T1� ]Q#O P&  B#% 2#O C,1.%

 AB2 'n%#4g G9S.\ .A4O  ! &A.b ]7&WT& #7 , UA%#! J@#v #7 2#O C,1.% m#w?B& H2*8 97&23

X^j P& A.\*+ N!&*a 17#)  4.R%#j P&  B#% 2#O C,1.% C2, U1=@ ]Q#O U#5%i GAB#@ '7#!1) '

 #@ 67#48 23 2#O C,1.% C2, U1=@ .JB&3 AQ&*c m#`%3 '@ &2 2#O C,1.% C#_#/+ #7 m#w?B&

 P& GI#@ C2,#4T10052  m#) 23 1V% 1Q C&P& '@ m#72 K*.X.!1374  '@20424  m#72 K*.X.!

 m#) 23 1V% 1Q C&P& '@1388  P& J(48 NO 23 Dc#B 97& , '?T#7 ]7&WT&8505  m#) 23

1374  '@19581  m#) 231388 .J)& '?T#7 ]7&WT&  ) 2&3*^% P& 'O 2*x%#^Q5 '>hL! (

    P& 1?^O GI#@ C2,#4T #@ 67#48 23 2#O C,1.% C2, U1=@ G )21@ 32*! U2,3  f 23 331:  !

 C2, U1=@ '%I#) AB2 y)*?! 97&1@#4@ , AB#@  ! J(48 NO 23 2#O C,1.% C2, U1=@

O C,1.% C,1.% C2, U1=@ AB2 P& 1?^O  )21@ 32*! U2,3  f 23 I#@ C2,#4T #@ 67#48 23 2#
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 , -./0+ C#Q J.\#(T '@  =j*+ <O 1@ C1573 U&*: W.% 1!& 97& .AB#@  ! J(48 NO 23 2#O

.AB#@  ! 67#48 97& 23 *% C#Q C2,#4T , C2,i*% ~#/+2& "Aa , '()*+ 

2&3*^%53 UA%#?) rP2&P& H&23#8 <=) . C#=\#) 23 J(48 NO, I#@ C2,#4T #@ 67#48 2

1388-1374(A823)1
  

  

  

 67#48 23 C2&t: '7#!1) , U3,WT& rP2& Gm#w?B& GH&23#8 <=) K*g  7#Q1.w?!  )21@ #@

 , '%&1) '7#!1) G2#O C,1.% C2, U1=@ AB2 K*g  7#Q1.w?! #7 , J(48 NO P& I#@ C2,#4T #@

@ 67#48 23 '()*+ , -./0+ '7#!1) 'O JV: K&*+  ! J(48 NO '@ J`Y% I#@ C2,#4T #

 &2 3*c  (Z&, U#57#j 67#48 97& , U3#?V.% s#V+& I#@ C2,#4T #@ 67#48 '()*+ 23 CAj m*0+

 C#=\#) 23 U3,WT& rP2& P& '()*+ , -./0+ '47WQ <=) y)*?!.A%& U31S% &A.b 3#E?Z& 23

 K&17& 23 ]Q,;b 97& '(\#x! 32*!78/0  U3*@ A823 '47WQ <=) y)*?! 'O  \#h 23 GJ)&

 23 U3,WT& rP2& P& '()*+ , -./0+12  2*ROOECD  C#=\#) 231999 -1991  #@ 1@&1@

3/9  #@ 'Y7#/! 23 #! 2*RO 23 '()*+ , -./0+ U#57#j 331:  ! UAQ#R! .J)& U3*@ A823

 C#Q2*ROOECD , q?7#Q 67#48 '@ 1?R.@ 'j*+ ,2 97& P& .AB#@  ! 9.7#b 2#.Y@  ]7&WT&

.A@#7  ! H2,1_ U3,WT& rP2& P& '()*+ , -./0+ '47WQ <=)  

  

                                                            

1 23 K&17&2#!iWO1! 1?R.@ , 9O2#O 1V% U3  ?(48 C#Q U#:2#OP& C1.:2#!i z7#?% d#)&1@ -/0! H#`)#0! .

88-1374 
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5?e+L7&E"Z0 B87&3$ HD_#G V96 . 

r,2 '(\#x! 97& 23 '?T#7 <.^(+ C#Q2,#?R: #7GMM UAB U3#V?)#+I3#(! 9.^F+ C&1@

r,2 97& .J)&  H#aLf& , C31T C#Q  %#Y^Q#4%3*^% |#0\ A4%#^Q  7#Q J7W! C&2&3

 }th , 1?R.@ C#Q 9.^F+ Ki '$.?% 'O J)&  (x/! C#Q K*.)1:2 23 3*j*! C#Q r2*+

 23 1?^O  xc <Q , 1+I#@  7&2#O #@ G1+ -.Z3GMM  .3*@ AQ&*c 1.w?! 'S47& '@ 'j*+ #@

 3*B  ! �`) NSR! 97& G32&3 �#`+2& #xc ~Wj #@ J)&2 J^) 23 'VZ, #@ '?Y@&,

 �#732,i1@OLS n^Q .3*B 2#:P#)#% , 2&3 r2*+�#732,i1@  T3#E+ H&1.v#+ 9.4GLS  

.AB#@ 2&3 r2*+ #7*b  `.O1+ C#Q U3&3 mA! q7 23  "1% P& *5\& 32,i1@ C&1@ Gd#)& 97& 1@

  $4)3#E?Z& 2&WT&Eviews  '?T#7 <.^(+ C#Q2,#?R: r,2 ,GMM .J)& UAB U3#V?)&  23

! K3*@ 1`?(! ,  5?B#`%& <Q G 7#%#! '@ �*@1! C#Q K*!Pi G'\#/! 97& C#Q J73,A0

 C#Q U3&3 �\#Z 23 1>% 32*! mA! , UAB "#$%& mA! C#Q1.w?! C&1@ (K#:2#)) C2,#?R:

  %#!P UP#@ 23 I#@ C2,#4T #@ 67#48 C&1@ #7*b  `.O1+1388 - 1374  �7&1_ �l) , 9.^F+

 .J)& UAB K*!Pi -./0+ '._1T , 1.YV+ UA!i J)3 '@  

6 %O=@0 769f-. 9 g1-EG .M$0OA -NO$ -. 0S&T"* 67 &+41; &. 69&+: %8&. 

 23 .3*B  ! U3#V?)& 2#O C,1.% C#_#/+ 6@#+ 32,i1@ C&1@ #7*b C*5\& q7 P& '(\#x! 97& 23

 '47WQ 3*j, Ki N.\3 'O 32&3 'X8#T Ki �*Xx! �x) P& m#w?B& 3*B  ! �1T *5\& 97&

 '@ KA.)2 C&1@ K#!P m*f 23 #Q U#54@ 1:& .J)& m3#(+ "Aa , N7A(+ C#Q �*Xx! �x)

 'X^j P& N7A(+ C#Q '47WQ A7#@ GA4B#@ '?B&3 3*c 2#O C,1.% N7A(+ '@ <.^E+ Gm#w?B&

 '@ &2 m3#(+ "Aa '47WQ J)& 9S^! U#54@ G97&1@#4@ GA%P&31l@ &2 �&1c& , "&AF?)& C#Q '47WQ

 K31O NZ&Ah m#`%3 '@ #Q U#54@ Gd#)& 97& 1@ .317tl@ N7A(+ C#Q '47WQ K3*@ I#@ JXa

! C#_#/+ C#7*b C*5\& 32,i1@ N@#Z "1T .A4?YQ N7A(+ , m3#(+ "Aa C#Q '47WQ     o*^$

:J)& 17P H2*8 '@ 2#O C,1.%  

                )17(  
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 Ki 23 'O   d*S(! .3*B  ! UA.!#% N7A(+ �71_   2#O C,1.% N7A(+ Ja1) 15%#.@

) '@ m#w?B& #+ ARO  ! m*f HA! 'g G 4(7 GJ)& 2&31@.A4O N.! 3*c �*Xx! 2&A/! J^

X  , m#w?B& 1@ 1v*! N!&*a 17#) 15%#.@U  9.^F+ N@#Z '\3#(!.AB#@  ! *5\& mL?c& 'X^j

 2&31@ UA4Q3 N.SR+ C&Wj& d#)& 1@ 2#O C,1.% C#_#/+ C*5\&X :AB#@  ! 17P H2*8 '@  

Ln = + Ln + Ln + Ln Ln( +

Ln +           )18       (  

 :Ki 23 'O  

i  , J(48 }1(! :t GAB#@  ! K#!P }1(!L GI#@ C2,#4T #@ 67#48 23 m#w?B& :Y  rP2& :

 m#) J@#v J^.Z '@ U3,WT&1383G Wit:  J^.Z '@ UAB N7A(+ H#!Ac K&1`j '%&1) y)*?!

 J@#v1383G  :R it J@#v J^.Z '@ '7#!1) P& U3#V?)& '47WQ1383G Kit/Lit  '7#!1) J`Y% :

J@#v J^.Z '@)  S7W.T1383 GI#@ C2,#4T #@ 67#48 23 m#w?B& '@ (EX  23 H&23#8 rP2& :

I#@ C2,#4T C&2&3 67#48, KR&D  I#@ C2,#4T C&2&3 67#48 23 '()*+ , -./0+ '7#!1) :

.AB#@  !  

5-1%69&"`h %&' 2179bF$ /7O. -,"3$ /O$Wf . 

 9.^F+ A47&1T 23 C2,#?R: C#Q J73,A0! K3*@ 1`?(! C&1@ 32&A%#?)& K*!PiGMM G

K#j2#) DFR! Ah P& ].@ C#Q J73,A0! K*!Pi1
  K*!Pi .J)&J-statistic  r2&W:

 9.^F+ 23 UABGMM J0+ .A4B#@  ! 1`?(! C2,#?R: C#Q J73,A0! 1V8 '._1T J0+ G

C#O 67P*+ C&2&3 K#j2#) U2#!i G'._1T 97&-  C3&Pi 'j23 #@ ,3K-P 'O J)&P  3&A(+

 ,  0._*+ C#Q1.w?!K  .J)& C2&W@& '`+2  

scalar pval =@chisq(J-stat,P–K)                             )19(  

 Ki 23 'OP  , #Q2&W@& 3&A(+K .AB#@  ! #Q1?!&2#b 3&A(+  

                                                            

1. Sargan Test of Overidentifying Restrictions 
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5-2M^&i bc09 P`16 /O$Wf .  

 K#!P m*f 23 Ki  5?Y`^Q3*c �7&1_ , �%#72&, G9.5%#.! 'O J)& #7#b  ?Z, 1.w?! q7

A%#^@  Z#@ J@#v.19..(+ �71_ K3*@ �2W@ N.\3 (R2)23  97& J)& #7#b#% 1.w?! 'O C32&*!

O J)&  4(7 K*.)1:2  :A4O&1b NO J)& A%,2 C2&3  %#!P C1)  ?Z, '

 9.5%#.! m*h y¯ J@#v K#!P m*f 23 yXM '@ 'O 3*B  ! '`)#0!

 'O  %#!P G3*B  ! U3&3 9.5%#.! P& 2,3 H&AQ#R! '@ C1+I#@ KP, 97&1@#4@ .3*B  ! �1T

 C#Q1.w?!X  ,Y  2*f '@ .A4B#`% J@#v 9.5%#.! C&2&3 , #7#b *5\& 23 'x@&2 1:& Gm#�!

 A4X@ 'x@&2 15%#.@ , U3*@ ��#O 'x@&2 q7 'O 3*B  ! U3&3 K#R% GA4B#@ '?B&3 C3*(8

 #$47& 23)6x/! 1Q C&1@ 'O #$%i P& W.% #?73 N%#b C#Q*5\& P& U3#V?)& 23 .JY.%  \3#(+ HA!

G \3#(+ HA!A4X@ 'x@&2 q7 9?B&3 C&1@ G3*B  ! U3#V?)&  %#!P C1) q7 P& (J(48 1Q 

  "#^+ 23  7#7#b 97& 'O  +2*8 23 .A4B#@ #7#b '?Y@&, ,  0._*+ C#Q1.w?!  !#^+ J)& "PI

 H2*8 '@ #Q1.w?! 'O 31O �71E+ C& '%*: '@ &2 *5\& K&*?% #7 AB#@ '?B&A% 3*j, #Q1.w?!

 '@ 'x@&2 K3*@ ��#O #7  (Z&,  @#7P2& C&1@ GA%*B #7#b , UAB 1Q#� ",3 #7 m,& '`+1! N_#V+

J)3  K3*@ 6^$^Q , 31O U3#V?)& #xc ~Wj 32*! 23 Ah&, 'R72 C#Q K*!Pi P& A7#@ UA!i

 C#Q K*!Pi P& N%#b  7#7#b K*!Pi C&1@ 2*>4! 97A@ .3&3 2&1Z  )21@ 32*! &2 *5\& C#Q1.w?!

 '!#%1@ 23 3*j*! Ah&, 'R72 �X?F!Eviews 97*\ '@ K&*+  ! 'O J)& UAB U3#V?)&      

)
2 (LLC&1Yb G<7&G)9.B , KIPS (

3
) 1R.T G(ADF )1R.T ,4 (PP  1V8 '._1T .31O U2#B&

 C#4(! '@ 1V8 '._1T 32 97&1@#4@ .32&3 3*j, Ah&, 'R72 'O A4O  ! K#.@ #Q K*!Pi 97& 23

.J)& #Q1.w?! K3*@ #%#! , Ah&, 'R72 3*j, "Aa  

5-3Sb$ ?3_e_' ?L6-. .  

A4g #7 ,3  ?Z, 'O J)&  Ki  (^$^Q C3#E?Z& "*=V!  #@ C1>%  %#`! d#)& 1@ 1.w?!

 A%,2 C&2&3  %#!P C#Q C1) 3*c J)& 9S^! A4g 1Q GA%*B  ! U3&3 �#`+2& 157AS7

                                                            

1G (^$^Q ,Ah&, 'R72 G ?)1T*% . 1387  

2. Levin,Lin,Chu 
3. Im,Pesaran,Shin 
4. Philips,perron 
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 '%*: '@ GA44O  ! m#`%3  @*c '@ &2 157AS7 K#!P m*f 23 #!& (A4B#@ #7#b#%) A4B#@  T3#E+

.J)& #7#b #=%i 9.@ N_#V+ 'O C&1
 :2 'x@&2 q7 A%#^Yb HL^j 1:& 97&1@#4@ #7#b  %*.)1

 '@ K#!P m*f 23 C3#E?Z& <?Y.) 'O J)& HA! A4X@  \3#(+ 'x@&2 q7 UA44O  a&A+ GA4B#@

 1:& .A4O  ! JO1h Ki J^)e  'O <.4O  ! C1.: '$.?% GA4B#`% #7#b mLc& HL^j #7 #Q

 P&  B#% G��#O 'x@&2 q7 'SX@ C3#E?Z& HA! A4X@ 'x@&2 q7 '% GUA!i J)3 '@ 'x@&2

  7#7#b#% .J)& C3#E?Z& C#Q1.w?!  

5-4O=@0 HD_#G 9 &' /O$Wf j1&"^ . 

 #$47& 23 G'VZ, #@ m#w?B& 1.w?! �71_ C#=4! q7 <.?V: W.% L`Z 'O 2*x%#^Q-1 �71_ G

 HA! 'g G 4(7 GJ)& 2#O C,1.% N7A(+ Ja1) 15%#.@ Ki d*S(! .3*B  ! UA.!#% N7A(+

A/! J^) '@ m#w?B& #+ ARO  ! m*f.A4O N.! 3*c �*Xx! 2&  

 &2 17P mA! G67#48 97& 23 m#w?B& 1@ I#@ C2,#4T #@ 67#48 H&23#8 1.v#+  )21@ C&1@

 :<.%P  ! 9.^F+ 

Ln = + Ln + Ln + Ln Ln( +

Ln +              )20(   

5-4-1?e+L7&E"Z0 Sb$ %&'-DT"$ ?1&1&i %&' /O$Wf j1&"^ . 

m,Aj3#Q1.w?!  7#7#b C#Q K*!Pi z7#?% .  

  

K*!Pi o*%  
Log 
(EX) 

Log 
(KR&D) 

Log 
(K/L) 

Log (R) Log (W) Log(Y) Log(L)  

 97*\ K*!Pi

)LLC( 
08/0  689/0  718/0  689/0  000/1  999/0  199/0  

 K*!Pi

 , K&1YbG<7&

9.B  

102/0  373/0  940/0  373/0  000/1  998/0  708/0  

                                                            

16`4! K#^Q . 
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 1R.T K*!Pi

ADF)(  
325/0  167/0  858/0  167/0  000/1  918/0  664/0  

 1R.T K*!Pi

(PP) 
119/0  077/0  935/0  077/0  000/1  178/0  772/0  

  

-/0! H#`)#0! :6`4! 

) m,Aj -@#x!3a& P& q7 1Q G( #7#b#% m#^?h& UA4Q3 K#R% K*!Pi 97& 23 UAB r2&W: 3&A

 '^Q  7#7#b#% UA4Q3 K#R% #Q K*!Pi "#^+ 'O J)& DFR! 97&1@#4@ .J)& #Q1.w?! K3*@

 P& Ah&, 'R72 K*!Pi "#$%& , #Q1.w?! P& C1.: N_#V+ '@ 'j*+ #@ .J)& mA! C#Q1.w?!

\& C#Q1.w?! m,& '`+1! N_#V+ 'O A731: DFR! #Q1.w?! , A4?Y.% Ah&, 'R72 C&2&3 *5

 #Q1.w?! 97&1@#4@I(1)  K#R% A%&*+  !  +2*8 23 #=4+  %*.)1:2 'x@&2 q7 97&1@#4@ .A4?YQ

 1573 H2#`a '@ #7 , AB#@ #7#b mA! C#xc ~Wj 'O AB#@ HA!A4X@  \3#(+ 'x@&2 q7 UA4Q3

G�x) 23 mA! C#Q1.w?! "#^+  7#%#! "Aa '@ 'j*+ #@ .AB#@ 6^j <Q mA!  P& U3#V?)& C&1@

 .<.?YQ #=%i 9.@  5?B#`%& <Q  )21@ '@ P#.% #Q1.w?!  

5-4-2Sb$ SC)0 BC_> %0-. ?1&1&i %&K^O$Wf j1&"^ .  

) m,Aj d#)& 1@4) 97*\ K*!Pi N!#B UAB "#$%& C#Q K*!Pi G(LLC , K&1YbG<7& K*!Pi G(

 1R.T K*!Pi G9.BADF) 1R.T K*!Pi , ((PP) j  7#7#b UA4Q3 K#R%  ! mA! mLc& HL^

 P&  B#% 'O ��#O 'x@&2 q7 UA!i J)3 '@ 'x@&2 , U3*@ 6^j <Q mA! G97&1@#4@ .A4B#@

 HA!A4X@ 'x@&2 q7 'O <.)2  !  T#O 3*=B '@ 97&1@#4@ .AB#@  ^% J)& #Q1.w?!  7#b#%

  .A4B#@  ! 1.YV+ N@#Z UA!i J)3 '@ �7&1_ , UAB 3#$7&  \3#(+  

m,Aj4#Q K*!Pi z7#?% .mLc& HL^j C&1@  7#7#b C  

  

 !"#$ %!&  '()"$ *#(+   ,-!./ 0)123+H0 

) 97*\ K*!PiLLC( 785/2-  003/0  

9.B , K&1YbG<7& K*!Pi  933/1-  026/0  

 1R.T K*!PiADF)(  511/31  048/0  

 1R.T K*!Pi(PP) 410/44  001/0  

  

-/0! H#`)#0! :6`4! 
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5-5O=@0 769f-. W0 M4&c j1&"^ -D\dG .  

P& A(@  1.YV+ , 32,i1@ P& N8#h z7#?% 'p&2& '@ J^YZ 97& 23 G#Q1.w?! �._*+ , mA! 'p&2&

 #@ '?Y@&, 1.w?! , J(48 1Q u#c UAQ#R! N@#Z 1.M 1v& 'O mA! 97& 23 .<7P&31b  ! Ki

 C#Q mA! 1@  4?`! 'O G'?T#7 <.^(+ C#Q2,#?R: P& GA%2&3 3*j,  0._*+ C#Q1.w?! 23 'VZ,

)& J)& N%#b C#7*b #@ 173#/! GmA! 97& 23 U3#V?)& 32*! C2&W@& C#Q1.w?! .J)& UAB U3#V?

) m,Aj 23 '8Lc 2*f '@ 9.^F+ P& N8#h z7#?% .A%& '?Y@&, 1.w?! 'VZ,5:J)& UA!i ( 

m,Aj5 r,2 '@  $4)3#E?Z& mA! 9.^F+ z7#?% .GMM  

  

p-value U2#!it  �7&1_  1.w?!  

000/0  342/20  2837/0  Log(L(-1)) 

000/0 8038/17  2859/0  Log (Y) 

000/0  5258/9-  1688/0-  Log (W) 

000/0 3936/29 -  1571/0-  Log (R) 

000/0 9188/13  1253/0-  
Log 

(KR&D) 

000/0 2420/39 -  5120/0-  Log (K/L) 

000/0 9387/9  0032/0  log(EX) 

5361/84  J-statistic 

1682672  Wald Test 

46/0  p-value 

Instrument specification:@dyn(L,-2) Log(Y) Log(W) 
Log(R) Log(EX)  Log(K/L) Log(kR&D) 

  

-/0! H#`)#0! :6`4!  

 U2#!i ,3 '@ "#: 9.\,& 23J  K*!Pi C&1@ AB 1O� 'O 2*f K#^Q .<7P&31b  ! A\&, K*!Pi ,

 2#!i P& K#j2#)J  rP2& U2#!i 97& 3*c .<.4O  ! U3#V?)& ,3 C#O 67P*+ #@5/84  J)&2&3 &2

 , C3&Pi 'j23 9?T1: 1>% 23 #@91  , C2&W@& C#Q1.w?! �71+#! C&1@7  �._*+ 1.w?!

 '@ GUA4Q346=/0p-value  C#Q1.w?! NO K3*@ 1`?(! UA4Q3 K#R% 'O <.)2  ! A823

 #@ #QA%#^Yb K3*@ '?Y`^Q 1@  4`! 1V8 '._1T K#j2#) K*!Pi U2#!i 6Z&, 23 .J)& C2&W@&

 , A4O  ! 32 &2 C2&W@& 1.w?! '@ C2&W@& C#Q1.w?! GK*!Pi 97& P& N8#h z7#?% d#)& 1@

  .A4?YQ 2&32*c1@ "PI 2#`?a& P& mA! 9.^F+ 23 UAB '?T1:2#O  
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 C#Q1.w?! �7&1_ "#^+ K3*@ 1V8 1@  4`! 1V8 '._1T GA\&, K*!Pi "#$%& #@ 9.4n^Q

K*!Pi 97& .A%*B  ! A.p#+ �7&1_ 2#`?a& '$.?% 23 , 3*B  ! 32 UA4Q3 �._*+ rP2& G

 &2 ,3 C#O U2#!i1682672  2#!i , U3*^% 'p&2&F  UA4Q3 K#R% ,3 1Q G,3 C#O ,prob  1V8

 mA! 23 UA!i J)3 '@ z7#?% 2#`?a& UA4Q3 K#R% W.% 2*Ot! K*!Pi ,3 97&1@#4@ .A4B#@  !

 C#Q1.w?! �7&1_ 1.YV+ , 32,i1@ P& N8#h z7#?% 'p&2& '@ <.%&*+  ! , A4B#@  !  %*.)1:2

._*+.<7P&31l@  0  

 2&WT& "1%  j,1c '@ 'j*+ #@Eviews :3*B  ! N8#h 17P 'x@&2 G 7#=% mA! 9.^F+ C&1@  

Log(L) = 28/0 *logL(-1) + 28/0 *log(Y) - 16/0 *log(W) - 15/0 * log(R) -

51/0 *log(K/L) + 003/0 * log(EX)+ 12/0  * log(KR&D)     )21        (  

mA! 'O <73&3 K#R% 'S47& '@ 'j*+ #@  'x@&2 97& 'O <.4O mIA?)& <.%&*+  ! GJ)& 6^j <Q

 #@ UA!i J)3 '@ �7&1_ 'O #$%i P& , J)& HA!A4X@  \3#(+ 'x@&2 q7 UA!i J)3 '@

) m,Aj '@ 'j*+2.3*B  ! A.7#+ N!#O 2*f '@ s*T 'x@&2 GA4B#@  ! 2&3  4(! (  

:31O '8Lc 17P H2*8 '@ K&*+  ! &2 9.^F+ P& UA!i J)3 '@ z7#?%  

1 -  m#w?B& 1@ C2&3 #4(! , J`�! 1.v#+ 'VZ, #@ m#w?B& 'O J)& Ki 15%#.@ s*T '\3#(! 9.^F+

 #@ 1@&1@ N7A(+ �71_ , 32&3717/0  #@ 1@&1@ 2#O C,1.% N7A(+ Ja1) .AB#@  !4/1 

 G 4(7 GJ)&4/1  'O A4O N.! 3*c �*Xx! 2&A/! J^) '@ m#w?B& #+ ARO  ! m*f m#)

&1T K3*@ 671) P&  O#h .J)& I#@ C2,#4T #@ 67#48 23 N7A(+ A47 

2 -  1@ C2&3#4(! , J`�! 1.v#+ I#@ C2,#4T #@ 67#48 23 J@#v J^.Z '@ H&23#8 rP2&

 G'O C& '%*: '@ .J)& -./0+ '._1T A.7#+ P&  O#h 'O 32&3 67#48 97& 23 m#w?B&10  A823

 �1T #@ GI#@ C2,#4T #@ 67#48 H&23#8  (Z&, rP2& 23 ]7&WT& '@ 1$4! GN!&*a 17#) H#`v

 ]7&WT&03/0  P&  O#h �71_ 97& K3*@ qg*O .A731: AQ&*c 67#48 97& m#w?B& 23 A823

 �71_ 23 3*B  ! A.\*+ ]7&WT& '@ 1$4! 'O H&23#8 ]7&WT& 1v& P&  RF@ 'O J)& Ki

  ! |#0\ H&23#8 1.w?! �71_ 23 'O H&1v& 17#) , 3*B  ! 1Q#� U3,WT& rP2& 1.w?!

 3*B #Q U#54@ 23  @#7&P#@ K*g  XM#R! H&23#8 r1?Y: #@ 3,2  ! 2#>?%& .J)& W.g#%

 3*B U3,WT& m#w?B& 1@  +&23#8 C#QI#O K3*@ 1@2#O H2*8 23 G97&1@ K,WT& , A@#7 '()*+
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 �71_ K3*@ qg*O 1573 JXa .J)& UAB 32,i1@ <O , qg*O 2*Ot! H&1v& o*^$! 'O

8 23 H&23#8 '@ <O 'j*+ GH&23#8 67#48 'O C& '%*: '@ AB#@  ! I#@ C2,#4T C&2&3 67#4

 &1: H&23#8 , &1: K,1@ #+ A4B#@  ! &1: K,23 1?R.@ GK&17& 2*RO 23 I#@ C2,#4T 1@  4?`!

 .AB#@  ^% 

3 -  m#w?B& 1@ C2&3#4(! , J`�! 1.v#+ GI#@ C2,#4T #@ 67#48 23 J@#v J^.Z '@ U3,WT& rP2&

3 q7 'O C& '%*: '@ .32&3 1$4! GN!&*a 17#) H#`v �1T #@ GU3,WT& rP2& 23 ]7&WT& A82

 '@28/0  97& K3*@ qg*O .AB AQ&*c I#@ C2,#4T #@ 67#48 m#w?B& 23 ]7&WT& A823

.J)& I#@ C2,#4T #@ 67#48 23 A.\*+ q.4S+ K3*@ 1@ '7#!1) P&  O#h �71_ 

4 - ! ,  V4! 1.v#+ J@#v J^.Z '@ K#4O2#O H#!Ac K&1`j '%&1) 67#48 23 m#w?B& 1@ 2&3#4(

 J^.Z '@ H#!Ac K&1`j '%&1) 23 ]7&WT& A823 q7 'O C& '%*: '@ .32&3 I#@ C2,#4T #@

 '@ &2 m#w?B& , UAB 2#O C,1.% '@ '7#!1)  47W57#j �a#@ N!&*a 17#) H#`v �1T #@ GJ@#v

 K&W.!16/0 .3&3 AQ&*c ]Q#O A823 

5 - 3*@ N^S! 15%#.@  S7W.T '7#!1) J^.Z 1.v#+ 97&1@#4@ , AB#@  ! 2#O C,1.% #@ '7#!1) K

 23 A823 q7 ]7&WT& 'O C& '%*: '@ .32&3 C2,#4T #@ 67#48 23 m#w?B& 1@ 2&3#4(! ,  V4!

 &2 m#w?B& GN!&*a 17#) H#`v �1T #@ G S7W.T '7#!1) J^.Z15/0  .AQ3  ! ]Q#O A823

7#!1) I*^(! I#@ C2,#4T #@ 67#48 'S47& '@ 'j*+ #@ '$.?% 23 GA4?YQ 1@ DEF+ , 1@ '

.J)& 2#>?%& -@#x! 2#O C,1.% ,  S7W.T '7#!1) 9.@  X^S! 'x@&2 3*j, 

6 -  '@ .32&3 C2,#4T #@ 67#48 23 m#w?B& 1@ 2&3#4(! , J`�! 1.v#+ '()*+ , -./0+ '7#!1)

 GN!&*a 17#) H#`v �1T #@ G'()*+ , -./0+ '7#!1) 23 A823 q7 ]7&WT& 'O C& '%*:

B& &2 m#w?12/0  J.\#(T r1?Y: 'O J)& Ki  P&  O#h '$.?% 97& .AQ3  ! ]7&WT& A823

 '@ 'j*+ #@ 'O 3*B  ! 1$4! I#@ C2,#4T #@ 67#48 23 m#w?B& '()*+ '@ '()*+ , -./0+ C#Q

.AB#@  ! 2#>?%& -@#x! G67#48 97& K3*@ 1@ DEF+ 

7 - J!La #@ (2#O C,1.% '@ '7#!1) J`Y%) '%&1) '7#!1)  67#48 m#w?B& 1@ 2&3#4(! ,  V4!

 �1T #@ G'%&1) '7#!1) 23 ]7&WT& A823 q7 'O C& '%*: '@ .J)& 2&t:1.v#+ I#@ C2,#4T #@

 &2 m#w?B& GN!&*a 17#) H#`v51/0  '@ '%&1) '7#!1) ]7&WT& .3&3 AQ&*c ]Q#O A823
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 1$4! 'O J)& C2,#4T JT1R.b 1v& 23 A.\*+ q.4S+ KAB 1@ '7#!1) C#4(!  7*j 'T18 '@

.3*B  ! m*E0! Ah&, 1Q A.\*+ C&1@ 2#O C,1.% P& U3#V?)& 23 

7B07&K+`Di 9 %-Dh PeD"^ . 

7 -1%-Dh PeD"^ . 

 23 I#@ C2,#4T #@ 67#48 23 m#w?B& 1@ H&23#8 '()*+ 1.v#+  )21@ C&1@ '(\#x! 97& 23

 N!#B C& '%*^% GK&17&10   %#!P UP#@ 23 &21+1@ C2,#4T #@ J(481388 -1374  �#F?%&

 <.^(+ C#Q2,#?R: r,2 P& U3#V?)& #@ , #7*b N%#b  `.O1+ C#Q U3&3 mA! C1.:2#S@ #@ , U3*^%

 '?T#7(GMM) U#:2#O C#Q2#!i P& 2*>4! 97A@ .JT1: 2&1Z  )21@ 32*! 'x@&2 97&  5%*5g G

& N8#h z7#?% .A731: U3#V?)& GK&17& 2#!i WO1! 1?R.@ , 9O2#O 1V% U3  ?(48 C#Q '(\#x! P

 1.v#+  \, J)& '?B&3 67#48 97& 23 m#w?B& 1@ J`�! 1.v#+ UA7Ab 97& 'O J)& Ki P&  O#h

 97&1@#4@ , 3#E?Z& NO C#_#/+ z..=+ �j*! G2*Ot! Dc#B ]7&WT& .J)& U3*@ qg*O Ki

 JV: K&*+  ! 97&1@#4@ .AB AQ&*c m#w?B& AB2 , C3#E?Z& C#Q U#54@ H&A.\*+ ]7&WT&

 -./0+ '._1TJ`�! 1.v#+ 1@  4`! H&23#8 1@ m#w?B& 23 67#48 #@ C2,#4T I#@   ! A.p#+

.3*B 

 2&3#4(! , J`�! C& 'x@&2 m#w?B& , A.\*+ 9.@ 'x@&2 GmA! 9.^F+ P& N8#h z7#?% d#)& 1@

 971?:2W@ C&2&3  4(7 G 32&3 m#w?B& 1@ &W%,1@ C#Q1.w?! 9.@ 23 &2 1.v#+ 971?R.@ , J)&

.AB#@  ! ]RO �71_  23 m#w?B& ]7&WT& C&1@ r,2 971+1v*! GA.\*+ 6%&*! 6T2 ,2 97& P&

 .AB#@  ! I#@ C2,#4T #@ 67#48  

 '@ 'j*+ #@ K3*@ 9.7#b #@ 'Y7#/! 23 J(48 ]F@ 23  \#a HL.E0+ C&2&3 KLM#B <=)

NO 23  \#a HL.E0+ C&2&3 KLM#B <=)  C&2&3 2#O C,1.% C2#S.@ CI#@ �1% , 3#E?Z&

HL.E0+ I#@ C2,#4T #@ 67#48 23 m#w?B& 1!& 23 �)#4! C#Q C2&t5?)#.) G \#a G A%&*+  !

5R%&3 KL.E0?\& �2#T �tj C&1@ &2 "PI C#Q N.Y%#?b# <Q&1T 67#48 '%*: 97& 23  Q

A7#^% .C2,#4T P& U3#V?)& , ]%&3 r1?Y: #@  2#O C,1.% C1.:2#O '@ -71f P& '?T1R.b C#Q

@ G \#a HL.E0+ C&2&3O C#=@ ]Q#O 1!& 97& , '?T#7 ~#/+2& C2, U1=#I G#_#/+ ]7&WT& G#Q

  ! A.\*+ A47i1T 23 A%,2 97& , JB&3 AQ&*c  b 23 &2 #Q3W^?)3 ]7&WT& , A.\*+ ]7&WT&
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O A.\*+ J.V.O 3*`=@ G2#O C,1.% J.V.O 3*`=@ G %#Y%& '7#!1) C#/+2& 23 A%&*+#I#QC  #@

v*! #=%i H&23#8 , I#@ C2,#4T3*B 6Z&, 1.  

7 -2B07&K+`Di . 

 GI#@ C2,#4T #@ 67#48 23 m#w?B& ]7&WT& C#?)&2 23 , 1_#h -./0+ C#Q '?T#7 '@ 'j*+ #@

 :331:  ! �1x! 17P H&3#=4R.b 

 AB2 6%&*! 6T2 C#?)&2 23 17P C#Q2#SQ&2 Gm#w?B& 1@ U3,WT& rP2& J`�! 1v& '@ 'j*+ #@

:3*B  ! 3#=4R.b C2&t: '7#!1) , A.\*+  

C2&t: '7#!1) J.4!& 3#$7& 

 C3#E?Z& C#=?c#)17P 3*`=@  
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