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CD0 ?5@"AB  (&7 M7N,2 Q'>=R W:,T @ :,A,T 5>23 !5>! @ >4T Q'>=R "0 (H9i I"'? 

5! E"O F7,,2 @ 20 4$^42l o'S$*2N ?> >4T @5 J520+ Q'>=R o'2N 20 E"FGH> >4T CD0 @ 
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v!5>! y45V7 ;4"'2J ;0 CD0  ?5@"AB ;d M7 2,N  @5 C4>V.> E"FGH> T4> CD0 ;GH>! 
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 3 .@M!7!W X!T#$  
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;<=G' $H ;B $,Y=7 5! ;%# 24? CD0  "#  ?5@"AB 2N> (hk' @ +U)'  5>! 20  "a"Z7 

 @2,* 5"B ;GH>! (J>.  
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5! ;#!  "# 2,X> _$H (J>. 2i> 5! ?"L1 I>5@! +G)U/ I$H @ 20 n"J>  5=m7  "# >;,Y@ 

S;)J=7 CD0  ?5@"AB ;0 I>=UR ;-:   �"Z75> @ +*"023 $H5  !"\G3> ;GX"UH _$H S!=0 T4> 
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$H. 2kB> ;4"'2J "# @ ;4"'2J  5>9i "# ?> CD0  ?5@"AB ;0 (%J CD0 ()U/ E"ZG*> 

(."4 @ CD0  ?5@"AB ?> I"42< ;)J=7 ?"0 $*"'. 5"N1 T4> ~ZR +i$*"' ;0 2J(R 

;0 g5=/ C#"B  "#$'15! S ?5@"AB g2<"c' ;0 (%J "#2cH @ ]B>27  @2,* 5"B 5! 
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yz"U'  2cH 5"^H1 $H. 5! �2z Q0"Z' $H5  "a"Z7 5"B CD0  2cH )()U/ @ 

g"'$X(  =lDJ": $H5 ;a2R  @2,* 5"B 2<"c' +4"GJ@5 ) ?5@"AB( _!=h* @ T4$0 ~,727 

+-�)' �5V0 ;0 e"*  5"^,0 !"\G3> I>24> >5 5! (.2i20. 5! T,Ud +t4>2H !=0 ;B P42)7 

 $4$< ?> _"l4"< CD0  "#  !"\G3> 5=AB g5=/ (.249: @ 5! E=z ;'"*20  "# S;)J=7 

(45=&' CD0  ?5@"AB ;0 I>=UR +^4 ?> �>$#> !"\G3> 5=AB !5=' "7 $,B (.2i5>23 .  

]cJ Q0"3 ;<=7 CD0  ?5@"AB 5! $H5  !"\G3> 5=AB +-R ]L5 C#"B ]cJ I1 ?> 

 !=<=' ;4"'2J 5! ;W4"Z' "0 CD0  "# S2l4! �R"0 $H ;B  5",W0 ?> (J",J I>5>9i ;0 

T4> 5@"0 $UJ20 ;B T4> CD0 +' $*>=7 Q&' +hJ"U'  >20 !"[4> E"FGH> $H"0. T4> 5! +Y"O 

(J> ;B 5! ;#20 +*"'? +*=UB (J",J 82GWi (,Y").  "# 205"B 5! CD0 S ?5@"AB 5! 

+'"%7 ",*! ",J(J  !@2t' (J>. "0 T4> !=<@ 5! SI>24> I"U|%# 8f7 "# @ (J",J "# 20 

C4>V.> E"FGH> 5! T4> CD0 VB2%G' _$H S(J> CJ2:  "#  !"4? 5! T4> r=\X s2t' 

(J> :"41 CD0  ?5@"AB Pu=' ;0 !"[4> E"FGH>  >20  @2,* +*"W*>  "4=< 5"B  2cH @ 

+4"GJ@5 v(J> "41 ;t0>5  > T,0  "#2,FG' >E"FGH @ $,Y=7 5! CD0  ?5@"AB !=<@ v!5>! 

I=,J>V,*"^' ;d M7 2,N 20 E"FGH> CD0  ?5@"AB v!5>! w=U7 +AD0 $,Y=7 gx=\&' 

 ?5@"AB ;d M7 2,N 20 E"FGH> v!5>! y45V7 ;4"'2J ;0 CD0  ?5@"AB ;d M7 2,N  @5 

C4>V.> E"FGH> T4> CD0 ;GH>! v(J> C4>V.> ;U4V#  "# +B>5=X ;d  2N> 02 E"FGH> 

CD0  ?5@"AB v!5>! E"FGH> 5! CD0  ?5@"AB M7'2N ?> Q'>=R +`-GD' +' $H"0 @ ;)J=7 

E"FGH> 5! CD0  ?5@"AB ?> y42z Q'>=R T,A,: @ T,W: o'2N 20 I1 2W,' _!=0 @ I@$0 

;<=7 ;0 T4> SQ'>=R yZ&7 (J",J !"[4> E"FGH> 5!  ?5@"AB $U*"%# ;GH9i "0 (,Z.=' 

 !"4? _>2%# =D*$#> !=0.  

5! ;'"*20  "# S;)J=7 I@$0 (4=Z7 @ "4 P,)�7 Q'>=R o'2N 20 E"FGH> +%* I>=7 @ $4"h* 20 

Q,W*"G: E"FGH> +4>? CD0  ?5@"AB "^7> !2B. CD0  ?5@"AB +' $*>=7 5! !"[4> E"FGH> 

$4$< 5! 5=AB T42GA,0 2N> >5 ;GH>! S$H"0  >20 b.5  "UlU7  5"^,0 $4"0  "a"Z7 +4"c* T4> 

CD0 >5 C4>V.> !>!. 5>?"0 5"B CD0  ?5@"AB "0 2l4! CD0 "# g@"`7 +J"J> S!5>!  "a"Z7 

5"B 5! CD0  ?5@"AB !@$&' ;0 I"'? +4"# ?> E"J (J>. yz"U' +4"GJ@5 5! +X20 ?> 

QO>2'  ?5@"AB "0 !=h%B  @2,* 5"B @ �: ?> I1 "0 !>?"'  @2,* 5"B @20@2#!2GWi $UGW#. 
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�: ;0 T,Z4 +%* =7I> 5! !5=' E"FGH> Q'"B "4  5"^,0 x"0 5! T4> yz"U' 2�* !>!. +-\. 

I!=0 (,Y").  ?5@"AB �R"0 +' !=H ;B E"FGH> I1 $U*"%# 2l4! CD0  "#  !"\G3> 

;*x"J _!=h* @ _V,l*> e?x  >20 5=�O I15! $H"h* .  

CD0  ?5@"AB "0 !>?"'  @2,* 5"B )2#"' @ S2#"'2,L +0 !>=J @ ]B !>=J( 5(J@20@ @ 20 

n"J> +*"h' !"\G3> !2X  >20 E"ZG*>  @2,* 5"B ?> ;,O"* e=J $,Y=7 ;0 ;,O"* e@! $,Y=7 $4"0 

_!"c*  "# 2l4! +U)4 T,'? @ ;4"'2J >5 C4>V.> !>!. I=d (4!@$&' T,'? (AB24?  2'> 

5"^H1 S(J> >9Y "cU7 _>5 _$*"%,3"0 C4>V.> ;4"'2J (J> ."'> ?> q4 =J +' ],*>! ;B <K9 @ 

(4>$# ;4"'2J ;0 (%J $,Y=7 5! T4> CD0 "0 b*>='  !$)G' (J@20@5 @ ?>  =J 2l4! 

y45V7  C,0 27 ;4"'2J ;0 Q^H  T,H"' gx1  @  "#5>V0> $,Y=7 ;0 CD0 S ?5@"AB 2[U' 

;0 +U4Vl4"< ;4"'2J ;0  "<  @2,* 5"B $#>=X $H @ �$# ;,Y@>  )C4>V.> E"FGH>( >5 �Z* 

$#>=X S!2B 20 4>T n"J> +' I>=7 (`i (J",J C4>V.> +Y"FGH> ;B o'2N 20 $H5  !"\G3> 

CD0  ?5@"AB S$H"0 "0 T,Ud +t4>2H "0 y,.=7 _>2%# $#>=D* !=0.   

5! I",' +-'>=R ;B 5! $,Y=7 gx=\&'  ?5@"AB CZ* S$*5>! _@fR 20 T,'? @ ;4"'2J ?> 

 @2,* 5"B ;0 I>=UR +^4 ?> Q'>=R ]c' e"* _!20 +' !=H ;B 5! QO>2' $,Y=7 q4 SE=\&' 

CZ*  "# !$)G' @ _{4@  > >5 "`4> _!2B @ +' $*>=7 o'2N b3>@ S!=H T4>20"U0 ;0  2,i5"B �,&/ 

@ K=-t'  @2,* S5"B +4"J"UH Q'>=R 2N=' 20  "a"Z7  @2,* 5"B 5! T4> CD0 @ e@VY _!"`GJ> 

;U,c0 ?> T4> bhU' $4$[7 +*$H ?> (,%#> +*>@>2. 5>!5=X20 >(J.  

5! CD0  ?5@"AB I"GJ>  "# Sef4> SI"GJ!2B _"A*"'2B @ I>$%# $/5! +4x"0 ?> *,@2  5"B 

E=FA' S$UGW# 0; ;^45=z 5! E@$<1 S_$'1  >20 I"GJ>  "# Sef4> SI"GJ!2B _"A*"'2B @ 

I>$%# ;0 ~,72724S29S23@27 $/5! ?>  @2,* 5"B 5! CD0  ?5@"AB E=FA' $*>. ;0 5=z 

�J=G' 25,75 $/5! !>2.> QL"H T4> I"GJ> "# 5! CD0  ?5@"AB E=FA' 5"^0 $UGW# 

);'"UY"J S 5"'11385.( ;B 27x"0 ?> T,l*",'  5=AB (J>.  

 

 

 



  

&'(  !"#$3456-78 12+ ,-./0& )+ )*'%  % )=-/>& 3?5'% @AB-C% 6 G-7H-%)8 9=-/>?)8 9:;<& =&DEF(   123 

E@$<1 .IfL"H _! ;Y"J @ 2GA,0 I"GJ>  "# S_"A*"'2BSI"GJ!2BSef4> I>$%# @ 5=AB   

)5>V# 2`*- $/5!(  

  

]cJ CD0  ?5@"AB IfL"H CD0  ?5@"AB IfL"H e"%7 CD0 "# I"GJ> @ 5=AB 

17,6 3612 20476 5=AB 

24 32 132 ef4> 

29 114 393 I"GJ!2B 

23 111 474 _"A*"'2B 

27 135 494 I>$%# 

  

M'9X: VB2' 5"'1  5"%H2JSI>24> n=`* @ E"JST^W'1385 

5 .[65 X!T#$ 

5! T4> ;)Y"t' ?> q,U^7 "# @ 8@5 +4"# _!"`GJ> +' ],UB ;B @>�x $*>=G0 C,: +U,0 g$'$U-0 

e"[*> S$#! "N,*   >5>! T42G%B "tX $H"0 @ ],*>=G0 5"G.5 "#2,FG' >5 (&7 p=H +4"# 

+J520 S],UB "7 ?> T4> y42z ],*>=G0  "#5"^#>5 +GJ",J >5 >5>;� ],#!. T4$0 5=�U' >$G0> 5! 

K=d5"d  5=m7 @ E='2.  "# +a"45 P-GD' $U*"' S$,Y=7  "a"Z7 5"B @  ...@ 2J  *"'? +

)86-1379(S "0 _!"`GJ> ?> +*"h'  2�* s2t' S_$H E$' ~J"U' +.2)' @ ��J "0 

 2,i5"^0 8@5 "# +[UJ!"\G3> T,%D7 _!? +'!=H ;B ?> e2* 5>V.> Eviews6 >_!"`GJ 

+' !=H @ ~4>2a ?> 8@5 _!>!  "# +4=-0"7 !5@120 _$H $*>. (c< I='?1 ;,a2."# V,* ?> 

q,U^7  "#  5"'1 @ >+[UJ!"\G3 _!"`GJ> _$H @ >20   +J520 Q'>=R o'2N 20 E"FGH> 

;0 g5=/ "4=: ?> $'E  "# +^,'"U4! )e2* 5>V.>vensim (_!"`GJ> _$H (J>.  

6 .&5&@\ 6 @<]^$ 6  !"#$ @/N-< -F  

E=f(VA, CR, M, F, Lp)  

;0 >5 +[UJ !"\G3> E$' S]42,i +' 2�* 5! x"0 g5=/ : I1 5!  

E"FGH>)E (0,2l*"  @2,* 5"B CD0  ?5@"AB I"GJ>  "# !5=' ;)Y"t' S(J> 5=�U' ?> 

 @2,* 5"B I"%# I>V,' E"FGH> "4  "a"Z7  @2,* 5"B (J> .$,Y=7 )VA(S g>5"hGR> +GX>!2: 

)CR(S ~42a I=,J>V,*"^' )M (;B T4> ~42a ;0 e=c`'  @2,* ;B2&' !=<=' ;0  >?> 2# 
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5"G^# +' $H"0 .;<5! VB2%7 )F  (;B �^R w=U7 (AB S(J> ._2c0  5@  @2,* 5"B )Lp(S 

$'15! 5>=*"X )HI (T,l*",' $'15!  "#5>=*"X 2# I"GJ> S(J> ;U4V# p>5=X ) FC( �J=G' 

;U4V#  "#x"B +B>5=X 2# 5>=*"X (J> ;B ;0 I>=UR +\X"H ?> (%,3  "#x"B  ?5@"AB 

S(J> �X"H  5@1!=J )PI (;B  5@1!=J C4>V.> (%,3 "# >5  >20 I>?5@"AB I"A* 

+' ;BS$#! ?> ],WZ7 �X"H (%,3 ;U4V#  "# p>5=X ;0 �X"H (%,3 QB 2# I"GJ> ;0 

(J! +' $41.  

E@$<2. Q*":  >20 ~J"U' E$' K"DG*> I='?1 
  

I='?1 8@5 )  SI='?1 _5"'1P-Value( ;,a2."# E$' K"DG*> 

F- Test 
0685/63 

)00/0( 

 ! E$' :OLS  

1H.!"\7 g>2N> "0 E$' :(0"N "4 +  

 g>2N> "0 E$'

(0"N "4 +.!"\7 

Hausman 

Test 

143/20 

)00/0( 

 !+.!"\7 g>2N> "0 E$' :  

1H(0"N g>2N> "0 E$' : 
.(0"N g>2N> "0 E$' 

 �2)' VG*>2: QX>! !>$R> :�,a=7P-Value .$UH"0 +'  

  

M'9X: ;G."4  "# yZ&'  

I"%# 5=z ;B ;�Of' +' !=H :I='?1 F ' 2`/ E"%GO> @ g>2N> "0 Q*": E$' I1 ;0 �=02

 E$' "0 ;W4"Z' 5! >5 (0"N "4 +.!"\7OLS +' K"DG*> _!"J T%J"# I='?1 @ $UB            

) Hausman-Test 24? gx"%GO> @ (0,05 5 V,* I1 ;0 �=02'� (0"N g>2N> "0 E$' ;0  

+' .$#! D7 "G4! Q*": ?> _!"`GJ> "0 @ (0"N g>2N> 8@5 ;0 E$' T4>20"U0+' _!? T,% .!=H  

E$' !5@120 _$H ;0 g5=/ 24? (J> :    

Log(E)=20.89+1.018Log(VA)+0.0027Log(CR)-0.0097Log(M)-

0.303Log(F)-1.02Log(Lp) 

"0 ;<=7 ;0 ;Y!")' Sx"0 ('fR +' 5"�G*> y0"t' S~4>2a ;,-B  "# T,,h7 ~42a .$H"0 )2R (

SQZGW'  "#2,FG' ;B (J> T4> 2l*",0 99,F7 $/5! �,a=7 >5 ;GW0>@ 2,FG' g>2,

+'  5! _$H !5@120 E$' .(J> +lGWh%# !=<@ e$R 2l*",0 V,* I=W7>@ T,05@! _5"'1.$U#!

.(J> _$H _!5@1 (J=,:  
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_2c0 ~42a   5@1,02- _2c0 5! 2,,F7 $/5! q4 2# ;B (J> "U)' I>$0 ;B $H"0 +'   5@

 ;0 2[U'1,02 +' PY"D' (c< 5! E"FGH> 5! 2,,F7 $/5! =H.!  VB2%7 ;<5! ~42a

0,303- +' S=lY> I!=0 +%G45"lY ;0 ;<=7 "0 ;B $H"0  $/5! q4 2# ;B (J> "U)' I>$0

 ;0 2[U' VB2%7 ;<5! 5! 2,,F70.303  +' PY"D' (c< 5! E"FGH> 5! 2,,F7 $/5!  .!=H

 $,Y=7 ~42a1,018 +' +' I"A* ;B $H"0  ;0 2[U' $,Y=7 5! 2,,F7 $/5! q4 $#!

1,018F7 $/5!+' (c< I"%# 5! E"FGH> 5! 2,,  +GX>!2: g>5"hGR> ~42a .!=H0,0027 

+' S$H"0  ;0 2[U' +GX>!2: g>5"hGR> 5! 2,,F7 $/5! q4 2# ;B (J> "U)' I>$00,0027 

+' (c< I"%# 5! E"FGH> 5! 2,,F7 $/5!  I=,J>V,*"^' ~42a .!=H0,0097 - +' ;B $H"0 

+' I",0 V,*"^' 5! 2,,F7 $/5! q4 2# $UB ;0 2[U' I=,J>0,0097   5! 2,,F7 $/5!

+' PY"D' (c< 5! E"FGH> .!=H  

"0 ;<=7 ;0 E$' +^,'"U4! ;�>5> S_$H $U'?",* ;0 !5@120 ~4>2a  2l4! 2,L ?> ;Y!")' 

E"FGH> ],GW# ;B  >20 !5@120 "c*1 ?> 8@5 I=,J2i5 +tX _!"`GJ> _!2B ]4> .  

  

lnE=7206-10371*lnF+70869.1*lnVA-1e-019* Lp      

HI=-6.49321+ 13.8164*lnE 

FC=0.29708*HI 

VA1=-162.194+ 6.11786e-008*FC + 0.000779418*lnE  

PI=-0.0487657 + 0.0250921*VA1 

F=1000- 0.0515928*PI 

CR=-722112 + 9.07632e+006*PI 

M=-0.18226 + 0.277341*CR 

Lp=-0.001+10*M 

 >20 +O>2z E$' +-/> ;J ;Z-O +-R @ +Y=-)' 24? ;B 2l*",0 2N> "#2,FG' 20 ]# +' $UH"0 

5! 2�* ;G.2i S]4> @ 5! (4"c* ?> b,%[7 "c*1 5>!=%* +-R @ +Y=-)' +-B ;B E$' >5 "0 ;<=7 

"0 I1 +O>2z _!2B ]4> ;0 (J! _$'1 (J>.  
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?> b,%[7 ;Z-O  "# +-R @ +Y=-)' @ 2N> "#2,FG' 20 ]# 5>!=%* +-B @ E$' +-/> >5 +O>2z 

+' UB],:  

;B ?> ;J �Y (hk' @ q4 �Y +`U'  >20 E"FGH> Q,^A7 _$H (J>.  

  

  

 

  

  

  

!"#$%&

'()*+

,-./0*1

2$3&045 6&-"7$8&

9*(1&:(;"<=

,-. >4?@

+

+

+

+

+

-

!"#$%&

-&*;"3 '=/-0

A&-*3 BCD:E

'()*+
+

+

+

+

!"#$%&

'()*+

,-./0*1

'()*+ F*C++

+

+

+

!"#$%&
'()*+

-&*;"3 '=/-0

A&-*3 BCD:E

,-./0*1

:G4H+ BI-0

2$3&045 6&-"7$8&
9*(1&:(;"<=

,-. >4?@

+

+

-

++

+

-

+

J=&*8 ,"K"L+
'()*+

+

+

MNG F*C+

-

+ +

+

lnE VA1 PI

lnF

CR
LP

lnVAVA
iva

rva F

M

HI FC
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I=UB> "0 s2z  "#=45"UJ P-GD' ;0 +J520 Q'>=R 5>9i2N> 20 E"FGH> +' ]4?>!2: @ E$' >5 

 >20 I"GJ> _"A*"'2B ;0 I>=UR ;*=%* >5 5! +t4>2H !5=' +J520 5>23 +' ],#! ;B $*@5 $H5 

(,)%< @ 24"J +-'>=R ;B 20 b0"U' +*"W*> S$*5>9i2N> $U*"%# _5@!  > ;B ~4>2a E$' 

!5@120 _$H  $H"0.  

j4"G* E"FGH> C,: +U,0 _$H "7 y.> 1404  >20 I"GJ> _"A*"'2B  

  

  

  

  

120 &$3456$+7 8)9:; " <(= >+(, ?$@9A! <:, &B6"$C* #$97! D$CE$;2* " 2F5G 

&$32(@9; ?'; HIJ 2K! L4A $3  

J> "0 (%W3 T4> 5! ;0 >5 +`U' "4 @ (hk' +*"ci"* p=H q4 �GJ> I='?1 b0"7 ?> _!"`G

+'  !5>@ "#2,FG' :(J> 24? Q^H ;0 �GJ> I='?1 b0"7 .],UB  

 stime) STEP (height,  I1 5! ;Bheight  @ _!5>@ p=H w"`75> I>V,'stime  I"'?

+' p=H w@2H p=H q4 "#2,FG' e"%7  >20 ;B.$H"020E"J 5!  $/5!1391 ;0  g5=/

STEP(.20,1391) ;G.2i 2�* 5!  .]4>  

 =45"UJ �E@> !5>@ I!2B p=H (hk' ;0 I=,J>V,*"^' @ 2N> I1 20 E"FGH>  

  

  

  

  

  

  

  

  

  

  

  

  

  

real-

E
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 =45"UJ �e@! !5>@ I!2B p=H (hk' ;0 ;U4V#  "# +B>5=X @ 2N> I1 20 E"FGH>  

  

 

  

  

  

  

  

 =45"UJ �e=J !5>@ I!2B p=H +`U' ;0 ;<5! VB2%7 @ 2N> I1 20 E"FGH>  

  

 

  

 =45"UJ !5>@�e5"cd I!2B p=H ;0 g>5"hGR> +GX>!2: @ 2N> I1 20 E"FGH>  
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5! +'"%7 T4> "#=45"UJ $)0 ?> I!>! p=H ;0 SE$' 5! g$'$U-0 "#2,FG' ;0 (%J $*@5 

C,: +U,0 _$H "7 y.> 1404S C,: ?> !5>@ I$H p=H ;0 "c*1 Q,' +' $UUB .  

"0 ;<=7 ;0  "#=45"UJ '?1I= _$H 5! +' ],0"4 ;B 2N> p=H  "# (hk' I=,J>V,*"^' @ 

g>5"hGR> +GX>!2: ;0 g5=/ +`U' 20 E"FGH> 2N> ;GH>! (J>. ;B T42GA,0 2N> >5 I=,J>V,*"^' 

;GH>! ;B !=X (&7 M72,N (hk' g>5"hGR> +GX>!2: +' $H"0. I=d g>5"hGR> +GX>!2: 20 

I=,J>V,*"^' 2N> (hk' !5>! @ I=,J>V,*"^' 20 _2c0  5@  @2,* 5"B 2N> +`U' !5>! @ _2c0  5@ 

20 E"FGH> 5! T4> E$' ;0 g5=/ +`U' o'S(J> 2N  20  $4$H 2N> +GX>!2: g>5"hGR> �:

!5>$* E"FGH> _"7=B 5! �Z. @  (&7 2GA,0 >5 E"FGH> g$'M72,N (hk' 5>23 +' $#! .@ CZ* 

I1 5! g$'?>5! +`U' (J>.  

p=H  "# (hk' ;U4V#  "# 5=X+B> @ +`U' ;<5! VB2%7 20 E"FGH> 5"N1 +Ghk' $*5>!. "0 

C4>V.> $'15! "#5>=*"X ;U4V#  "# +B>5=X C4>V.> +' $0"4 @ ;0 E"h*! I1 "a"Z7  >20 

gx=\&'  ?5@"AB !"4? +' S!=H ;B T4> �R"0 C4>V.>  5@1!=J gx=\&'  ?5@"AB 

_$H @ "0 C4>V.>  5@1!=J ;<5! VB2%7 C#"B +' $0"4. ;0 +75"hR w=U7 (AB C4>V.> 

+' $0"4 @ T4> 5"B �R"0 C4>V.> E"FGH> +' !=H ."0 ;<=7 ;0 �&0 x"0 +'5! ],0"4 ;B ;0 V<O 

;4"'2J C4>V.> _>5  5>9i .!5>! !=<@  ?5@"AB CD0 E"FGH> C4>V.>  >20  2l4!  "# 

_>5 T4> ?> +^4 VB2%7 ;<5! C#"B "# +' ((AB w=U7 C4>V.>) ' T4> 5! ;B $H"0 E$

 .!5>! E"FGH> C4>V.> 20 >5 2N> T42GA,0  

7 .@^!/H 3)!_  

;)J=7 S]4$4! ;B I"U|%#  T,W: @ T,A,: Q'>=R y42z ?>  ?5@"AB CD0 5! E"FGH>o' 2N

SQ'>=R T4> ;0 ;<=7 I@$0 @ _!=0 2W,' I1 20   ?5@"AB 5! E"FGH> !"[4> (J",J yZ&7

.!=0 $#>=D* _>2%#  !"4? (,Z.=' "0 ;GH9i $U*"%#  ;0 $4"0 5=�U' T4$0MW';0 ;Y  "4=: g5=/

(W42l* E$' ?> @ .(W< _2c0 +^,'"U4!  "#  

 ;<=7 "0;0 j4"G* E$' S+^,'"U4! CZ* w=U7 (AB );<5! VB2%7 (20 E"FGH> 5",W0 ]c' 

;BS(J> +' I>=7 "0 ]#>2. I!2B �4>2H I1 I@$0 C4>V.> ;U4V#  "# ;4"'2J  5>9i E"FGH> 

CD0 >5 C4>V.> !>!.  
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Z* Cg>5"hGR> S+GX>!2: 2GA,0 ;0 (%J I=,J>V,*"^' )Q4$h7  5",01 +0"32L ;0 _2t3 S+*>5"0 

T,H"'  "# (H>!20 @ (...(J> ;B yhz E$'  "# +[UJ 2N> 5",W0 p$*> +Ghk' 20 E"FGH> 

(hW* ;0 24"J "#2,FG' !5>! @ "0 5! 2�* TG.2i E$' +^,'"U4! CZ* I1 5! g$'?>5! 20 

E"FGH> +`U' +' !=HS ;B ;GhY> 2N> I1 5",W0 ]B +' $H"0. "U0 20 >4T g>5"hGR> +GX>!2: 0,2GA 

"04$ ;0 (%J "'2J4; 5! 8!2i )*,@2  S5"B !>=' Y@>,; ("^05i,2  !=H.  

;U4V#   "#+B>5=X �R"0 C4>V.> E"FGH> +' S!=H "'> ?> +.2z I=d g>5"hGR>20 +GX>!2: @ 

;0 bh7 I1 I=,J>V,*"^' @ _2c0  5@ 2N> hk'( S!5>!  5>$Z' ?> 5"N1 (hk' I1 20 E"FGH> 5! 

g$'?>5! ;GJ"B '+ !=H .>?>4T @5 "04$ 5! _"7=B g$' $' 2�* 5>23 i,!2.  

 5!(J",J  5>9i "# "0 (4"UR ;0 ;t0>5 +`U'  �=Y=U^7 "0 E"FGH> CD0  ?5@"AB $4"0 

�"G&' S!=0 5! g$'?>5! ;4"'2J  5>9i 5!  �=Y=U^7 205"B 5! CD0  ?5@"AB V,* !5=' 

;<=7 5>23 !2,i.  

+J520 Q'>=R T,0 ?>  ?5@"AB CD0 5! E"FGH> C4>V.>  >20  T42Gc0  y,Z&7 T4> 5! _$H

(J",J I"'V%# @  ?5@"AB gx=\&' (%,3 C4>V.> 5"^#>5  w=U7 (c< 5! +Z4=A7  "#

S(AB 8!2i 5! ;4"'2J (%J ;0 +GX>!2: g>5"hGR> I!2B $U%.$# @   2,i5"^0 @

"B  �=Y=U^7.(J>  ?5@"AB CD0 5! 205  
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`+-M% 

- T45�1 S2. ;Y>$4  !>=< @+*"%B27 )1384(SM7“2,N $H5 T.  5@1 @ g>5!"/ 20 E"FGH> 

 @2,* 5"B 5! CD0  ?5@"AB”;-['S e=-R _5@!S !"\G3> 36_5"%HS5   . 

- S+U,'> w )1378(S“!5@120 @ Q,-&7 b0"7  "a"Z7  @2,* 5"B CD0  ?5@"AB @ C,: +U,0 

I1 5! =zE ;'"*20 e=J ;)J=7”;-['S ;'"*20 @ _5"%HS;<!=040@41rS29 -3 . 

- S+U,'> "a2,-R )1381(S“!5@120 @ Q,-&7 b0"7  "a"Z7  @2,* 5"B CD0  ?5@"AB @ 

C,: +U,0 I1 5! E=z ;'"*20 e=J ;)J=7”;-['S ;'"*20 @ _5"%HS;<!=040@41.r29-3 

. 

- S 2/"0 I{,0  5"4$U`J> @!2l*"c< )1386(S“+J520 @ 7Q,-& (,.2u E"FGH> +4>? CD0 

 ?5@"AB I>24>”;-['S !"\G3>  ?5@"AB @ E"JS;)J=7 _5"%HS]#!V*":59V,4":S1386 . 

- S 5",GD0 }!"/  ;%z". @I"hJ": ) 1383(S“CZ* g>5"hGR> +^*"0 5! ;)J=7 (/2.  "# 

+-FH:;)Y"t'  !5=' q*"0  ?5@"AB ”;-['S !"\G3>  ?5@"AB @ E"JS;)J=7 S]#!?>@! 

_5"%H46. 

- S+Yf0 $,%O  }!"/ @I",-,-X )1382(SM7“2,N ;4"'2J  5>9i 20 E"FGH> +4>? @  "a"Z7 

 @2,* 5"B 5! CD0  ?5@"AB I>24> ”;'"U-\.S !"\G3>  ?5@"AB @ _5"%HS;)J=741@42 

. 

- >VX+�S $%&'. “E"FGH> 5! I"c< e=J ”g5>?@S ;'"*20 @ SI>2c7S;<!=01368rS115. 

- S 2[H �2#"H  "a2'fL @-J+*"t )1379(S“T,%D7 b0"7  "a"Z7  @2,* 5"B @ CAB 

;a2R  E=\&' e$Ui "0 _!"`GJ> ?> b0"7 !=J 5! I"GJ> n5".”;R=%['S gx"Z' T,'=J 

�*>2`UB !"\G3> @  ?5@"AB SI>24> o';WJ C#@{:  "# ;'"*20  V45 @ !"\G3> 

$-<S ?5@"AB e@!.   

- S+3!"/ T,WO  !=)W' @+*=4"%# 2. )1380(S“CZ* @"AB ?5 5!M7T,' E"FGH> @ C#"B 

 5"^,0”S ;'"U-\. C#@{:  "#  !"\G3> _"lA*>!Sn5$' (,027 _5"%HSn5$' E@>.  

- I"4?=7"B .SI=4"%# $%&' +-R“ .e>!1 (,%J> @ g@2N Q-' ”;*"D:"dS S2c�J SI>2c7 

1358S r58. 

- VB2' 5"'1 ;'"UY"JSI>24>  5"'1 E"JS5=AB  "# P-GD'. 
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- +h*�I"4S r )1369(S“2N> 'I=,J>V,*"^ 20 E"FGH>  @2,* 5"B 5! I"GJ> n5".”S I"4": 

;'"* +J"UH5"B $H5> !"\G3> S ?5@"AB _"lA*>! ?>2,H.  

- S+G%)* w )1377(S“Q'>=R o'2N 20  "a"Z7  @2,* 5"B 5! CD0  ?5@"AB: ;)Y"t' 

 !5=' I"GJ> _"A*"'2B”S I"4": ;'"* +J"UH5"B $H5> !"\G3> _$^A*>!S ?5@"AB 

S ?5@"AB !_"lA*> ?>2,H  

- +*=4"%# S2. !=)W' )1379(S“ 5@"U. @ E"FGH> 5!  ?5@"AB”S ;R=%[' gx"Z' T,'=J 

�*>2`UB !"\G3> @  ?5@"AB SI>24> o';WJ C#@{:  "# ;'"*20  V45 @ !"\G3> 

S ?5@"AB $-< E@>   . 
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O>'!W  

Method: Pooled Least Squares   

Date: 06/02/14   Time: 01:47   

Sample (adjusted): 1379 1386   

Included observations: 7 after adjustments 

Cross-sections included: 4   

Total pool (balanced) observations: 28 

White period standard errors &

covariance (no d.f. correction) 

Convergence achieved after 9

iterations  

WARNING: estimated

coefficient covariance matrix is

of reduced rank 

Variable Coefficient Std. Error t-Statistic Prob.   

LOG(TFP?) -1.021500 0.024709 -41.34057 0.0000 

LOG(F?) -0.030276 0.016636 -1.819927 0.0734 

LOG(VA?) 1.017467 0.021160 48.08345 0.0000 

C 20.89262 0.222343 93.96575 0.0000 

LOG(CR?) 0.002687 0.001206 2.228555 0.0388 

LOG(M?) -0.009660 0.004804 -2.010816 0.0516 

AR(1) -0.378544 0.019939 -18.98520 0.0000 

Fixed Effects (Cross)     

_HAME--C -0.010053    

_ILAM--C 0.018227    

_KERM--C -0.002171    

_KURD--C -0.006002    

 

Effects 

Specification   

Cross-section fixed (dummy

variables)  

R-squared 0.999997     Mean dependent var 11.33369 

Adjusted R-squared 0.999995     S.D. dependent var 0.599740 

S.E. of regression 0.001373     Akaike info criterion -10.07133 

Sum squared resid 3.39E-05     Schwarz criterion -9.595543 

Log likelihood 150.9986     Hannan-Quinn criter. -9.925877 

F-statistic 572490.6     Durbin-Watson stat 2.445268 

Prob(F-statistic) 0.000000    
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Redundant Fixed Effects Tests   

Pool: Untitled    

Test cross-section fixed effects  

Effects Test Statistic   d.f.  Prob.  

Cross-section F 55.593696 (3,27) 0.0000 

Cross-section Chi-square 63.068552 3 0.0000 

     

Cross-section fixed effects test equation:  

Dependent Variable: VA?   

Method: Panel Least Squares   

Date: 06/02/14   Time: 01:21   

Sample: 1379 1386   

Included observations: 8   

Cross-sections included: 4   

Total pool (balanced) observations: 32  

Variable Coefficient Std. Error t-Statistic Prob.   

LOG(E?) 7.626501 1.013780 7.522835 0.0000 

C -75.06544 11.49841 -6.528335 0.0000 

R-squared 0.653552     Mean dependent var 11.31713 

Adjusted R-squared 0.642004     S.D. dependent var 5.677215 

S.E. of regression 3.396837     Akaike info criterion 5.344028 

Sum squared resid 346.1550     Schwarz criterion 5.435636 

Log likelihood -83.50445     Hannan-Quinn criter. 5.374394 

F-statistic 56.59304     Durbin-Watson stat 0.133795 

Prob(F-statistic) 0.000000    
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Correlated Random Effects - Hausman Test  

Pool: Untitled    

Test cross-section random effects  

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.  

Cross-section random 20.143169 1 0.0000 

     

Cross-section random effects test comparisons: 

     

Variable Fixed   Random  Var(Diff.)  Prob.  

LOG(E?) 40.694098 14.361352 34.424252 0.0000 

     

Cross-section random effects test equation:  

Dependent Variable: VA?   

Method: Panel Least Squares   

Date: 06/02/14   Time: 01:20   

Sample: 1379 1386   

Included observations: 8   

Cross-sections included: 4   

Total pool (balanced) observations: 32  

Variable Coefficient Std. Error t-Statistic Prob.   

C -449.6100 74.60815 -6.026285 0.0000 

LOG(E?) 40.69410 6.586934 6.178003 0.0000 

 Effects Specification   

Cross-section fixed (dummy variables)  

R-squared 0.951729     Mean dependent var 11.31713 

Adjusted R-squared 0.944577     S.D. dependent var 5.677215 

S.E. of regression 1.336533     Akaike info criterion 3.560636 

Sum squared resid 48.23064     Schwarz criterion 3.789657 

Log likelihood -51.97017     Hannan-Quinn criter. 3.636550 

F-statistic 133.0841     Durbin-Watson stat 0.762197 

Prob(F-statistic) 0.000000    


