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 N. /Hg?H'H'H .'/7'N/NG7Gn' .'/'7Ng'  

/?GFH /N7'NH /7'7/ (1966-2019 /N..7 G'/7.خ'. )Toda-Yamamoto 

N7N'Gn' NF? /Gp               7/N0ح NH'7N.H' /'G? 

 /'7.Hg' G7H� �/N7'N7H' GNF?H'H /'7.Hg' /NFG 7F.'77 /?G'0  

 

 'FGخ7:

 N. /Hg?H' // O' /7'7/H' G6G .G/G nNFH' /'7.Hg' O /NG7Gn' .'/'7Ng'H  .'/7'NH' Fg0

 /?GH'1966-2019 G'/7.خ'. /N..7 Toda-Yamamoto /FN?H  'G//?54   N.. .//G'شG

//NFGG' GNFH' FG 'GNF0�  GNFH' FG _FGH N.'7o' 77NH' N. FH7GH' OF?' .FF/ .'/7'NH' F'H

 ..'/7'NH' FG ..ش. FH' NGH /NG7Gn' .'/'7NgH FH7GH' FH' F.'FG �OG>?H' GNFH'H O7>7H'

 7'..7' /7'7/H' .FNN. 'GG �>.GLNIM  //'H G'.' O O/G' /FNN7 /N..7 /Hg?. .'/7'NFH F/GG'

 �>.G' ?GLNCR '�/NG7Gn' .'/'7Ng' O ..7. .'/7'NH' F'G GNF?H �/NG7Gn' .'/'7NgH F/GG 

./NG7Gn' .'/'7Ng' O //'N8 O' N/&. 'G./'N8 F'H 

/N/'.GG' .'GFGH' �/NG7Gn' .'/'7Ng' �.'/7'NH' : /N..7yamamoto-Toda. 

:/G/FG 

      F' GNG G8 g 'G.'/'7Ng' /FN7/ /NG7Gn'  78'.G' /'�.7g' /NFG?. 70&. H' FG7..7 .ش.

Fg0 FG �/N?F7H' .'/7'NFH 78 67G/.N /78'.G �@(/NG7ⱅج /GN7?. GG7O. /N/ ./�0g' OF? )
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 /HH/H' .'/'7N' G./ //'N8 O .'/7'NH' 'F// ?N8NG NGH 7N7p' G0H OF? /NG7Gn' .'/'7Ng'H

O /ح.H' '6G /NGG' 7G>. 'FGH �'6G .H'F&'7  /FN7/H .'/7'NH' N. /Hg?H' G'.'H /?N.7 F?

 F'H �/NG7Gn' .'/'7Ng' /?N.7 OF? G7?.H'GG'.'H 7'..7g' '6G  FG GNH' O?7. 'ًG/G

�.'GNGo' ⩅ت /HH  .'/7'NH' F' /N87G 7'..0'. 7..7 ?G/NG7Gn' .'/'7Ng' �//'H G'.' O /Hg?. 

 GH' /N//'8 'GFG. ./'8 .'/7'NH' 'G?G ./NG7Gn' .'/'7Ng'  

 /NG7Gn' .'/'7Ng'H .'/7'NH' N. /Hg?H' ..7F.7' /FH.'7'7/ ض?.H  G. G'H 'G 'GFG �N//'.H'

( n.GH' /Gp2008 /7'7/ Fg0 FG )7'/䐢ل' /N/'7.Hg' /.N7ضFH /NG7Gn' O .'7'Gg' /HH/ 

 G6G .F7N. /HH //ح.G' /N.7?H'/NN'. O' /7'7/H' 'G G8?G' FNN/'7.Hg' FG /&'NGH' /N.'.G' 

FG /.N7ضH' �/NG7Gn' 'G87.' FNNo /H8'NG' /NGNGo' �/HH/FH GN0N. .'/'�.7g'  .'7/'7H'H

'F7H' /NF7NH' //'N6H  FG .'7/'7H'?/ .ش.FH .'G/p'H G?/H �N7'..H' F'6NG' ?N.ض'&?

�'G.'..FG //'N8 /GNFH' 'ضG'/G ..'FH'H NGNFH' �NH'ⱅجg' /7G'FG .'..FG' /NF7NH'  /?'F7FH

�/N.F0g' 'ً�0'H GN0N. GgG.7g' NFo' .'..FGFH /N.F0g'  �//7N.7G'/7'7/ NGG  NH'/G G'H

.FN/  G'77g' //?.G N7'. G'>H F8 O /NG7Gn' /GN7?.H' /7'N7 7N7( p2006ض7)

7&'6n' /H'/ OF? /7'7/H' 'GNG .6G7 /NGNFHg' /N/'7.Hg' .g.G.H'H O 7'7' /F7FG F/'..H' 

7o' ?G /'/g' F' 'G/'GG /.N.H O' /7'7/H' .F7N. /N/ N.H7Hg' /GN7?.FH /NG7Gn' 7H/ 

GGG O NG /'7.Hg' g'N0'.H F.'FG /'7.Hg' NGgG.7g' 8'Go'H OF?  .G.N7G'F.'G' 

H'/7'7/ nH' ( //'.8 7G? 'G. G'H2015) H 7&'6.FFN/  F'6NG F8'N. OF? /N7'..H' /7'N7H' 7/'

 /N7'..H' /7'N7H' .'H/' /NF?'G GNNF. /7'7/ 'Gg0 FG G/G /N/ /NG'FH' FH/H' O .'?NG/G'

 O/o /FF?.G' /NH'G8g' OF? /.'0g' /HH'pH �'G.'?NG/G F'6NG O F8'N.H' FNFح.H /NH&G
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'6n' O //G.?G' N7'..H' 7N7ح.H' /7'N7 7'G?H' '7N70 /N07'p' 'G.7'. /N?8H OF? 7&

 /7'..H' 7N7/ O' 7&'6n' N?7 'GFG .&'.H //? O' /7'7/H' .7OF0 /HH .'GNG? 'G.'?NG/G F'6NGH

 /N7'..H' /7'N7H' �/'. F' 'GG ./NG7Gn' �@H /NG7Gn' .'''70g'H /NNFH' FG /N07'p'

'7H' .H'0 OF? 'GFG 7/G' .'/7'NH' .H'0 OF? 7G8..'7/  nH' /7'7/H' F'G GH0 FG 7G?H' OF?H

 �GN?H 6.?G 'G. G'HH( N7No' F6@2014 7/' FN/ )/7'N7H'  O /NG7Gn'/'7.Hg'  O N7N7H'

F8  �/N07'p' /7'..H' 7N7/ /N/ .GG'7 /H /NG7Gn' GN77H' ضNG0 /NFG? F' O' .F7N.

O �.G FGش. . F.'FG /N?F7H' .'/7N.7G' G./ //'N8 .'/'7Ng' /FN7/ /.7H O �.G ?0'7

 .N7NH' /'7.Hg' O /N?F7H' .'/7N.7G' O' /NG7Gn' 

  'H' .'�>.GH .'H'N.H' 7/'7GH /FN?H.ح/:.2

     'N.NH /HH/ O /ح.H' /FN? F/G..�  'GG.Fw  O /ح.H' .'�>.G�>.G'ً '.'ً?.  .'/7'NH' O gً/G

(IM�>.GH )'ً gًF.7G ( /NG7Gn' .'/'7Ng' NGHCR FG .'H'N.H' G6G OF? FN7o' ⩅ت /HH .)

N6G7G' 'N.NH G77G FG /7/'7H' 7N7'F.H'H .'7شFH' /GF.q /'/?' .7@  /?GH'1966  O'

2019. 

3.H'FNFش/: .حH'FG'H 

 'H' .'�>.G /NFG6H' F7g7H NH'N.H' FN/G.H.ح/: 3.1

 
( GH7 FGشH'1) 
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H' N7Nّ>.G /NFG6H' F7g7H' GN7'7F.7' OF? G7?.H' /N>O. OH' /F/7GG N.'. /N7p' G6G.ح/� 

(FGشH' FGG1(/NG7Gn' .'/'7Ng' nF7F7 F' >حFH )LNCR(.'/7'NH'H )LNIM �@ H/.. �)

N.7F.7G  ///NH' 760 .'7'..0' O' 'N.FH' GN. GH0 FG /G'.FHH Unit root test  F0' FG

7/ /N//./F7F7 FG GN7'7F.7' /0 

3.2 7&'7p' /N&'7/g' /NG7NH' .'�>.G /ح.H' : 

     ( GH7 FH/n' N.N1 ).&'.H GG' 7&'7p' /N&'7/g' NG7NH'/  G.'�>. H' N.N. /N/ �/ح.

 >F. .'/G'شG' //? F'54   /Hg/ '6G OH /ح.H' /FN? O //NFGG GNH /N0H G/? N?N 'G //G'شG

 F' .&'.FH' .7G8' /FG �'GNF? .'7'..0g'H FNH'ح.H' ''70g /NFG?H' /N/'FH' FG 'ً.7'FG GH' OF?

.>F. N.'7o' 77NH' /GNH 2.316851 H  3.527082(/NG7Gn' .'/'7Ng' N�>.GLNCR) 

(.'/7'NH'HLNIM)  7.حN GH' g' /NGG' H0 7NH ً'/7GFG N.'7o' 77NH' F' GNF?G' FGH �NH'N.H' OF?

 //7'NH' .'H'N.H' .&'.H O' 7>FH'.H .OG>?H' GNFH'H O7>7H' GNFH' FG _FG. F7'FON N/ GH6G

 GNFH' FG _FGH N.'7o' 77NH' N. FH7GH' OF?' FF/ /H .'/7'NH' �>.G F' ضح.N FH/n'.

H O7>7H' '.H'GH OG>?H' GNFH'0.773542  H0.575501  �>.G F.7 'GG .NH'N.H' OF?

 OG>?H' GNFH'H O7>7H' GNFH' FG _FGH N.'7o' 77NH' N. FH7GH' FH' /NG7Gn' .'/'7Ng'

 '.H'GH1.280627  H1.04416  OG>?H' GNFH'. O7>7H' GNFH' /H7'FG Fg0 FGH .NH'N.H' OF?

Gn' .'/'7Ng' N7Nّ>.G(/NG7LNCR) (.'/7'NH'HLNIM)  >F. 'GGFN. F7GH' F' /n1.348113  H

2.324787  ..'/7'NH' �>.G FG 'ً..ش. FH' /NG7Gn' .'/'7Ng' �>.G F'G NH'.H'.H �NH'N.H' OF?

 .'/'7Ng'H .'/7'NH' N�>.G OG>?H'H O7>7H' N.GNFH' .'77.خ' FGG' GH0 FG FFح.H' /F? GH'H
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/ /N/ �/NG7Gn' G'N?' NGH /?GH' 7GH Fg0 FN�>.G' gGH O7>7H' N.GNFH' '.FF1966 �

1977 H �1968  No G'/H' 'N.NH F'G7 //? >F. /N/ N?N.7 7G' '6GG .'/7'NH' �>.G /.7FH'.G �

029 618 1  �6'NG(2006 F?0 'G G'6H& /HH/FH /NH'G' /7'NG' /N/H/p O' O/G'8' �/G7H )

 .FF/ .N/ /NG7Gn' .'/'7Ng' �>.G 7N70 'G' �G'N?g' G6G /F? FFح.. O7>7H' /GNFH'

 .'/7'NH' �>.G /?G 7GH Fg0 GH O7>7H' GNFH' .'/'7Ng' �>.G /GNH F' G/'GG /.N.FH' G6G F'G

7 7..7' /H /NG7Gn' .O70g' NG /NF7FG /.N.H G6GH .'/7'NH' �>.G /GNH ?G 'ًN/7 'GNG 'G'

 G'N?' .H'GH FN�>.G' gGH 'GFF/ GF.0' /FG OG>?H' GNFH' 7䨮2013ي H2014  �>.G

 O' G8' �F'G7H' //? //'N8 'GFG :.'7'..?' //? O' GH0 .'.7' O6?.H N?N.7 7G' '6GH �.'/7'NH'

FH' /'7.Hg' FNG GH0 .F/G .'NF7H' G6GG GH6GH �NGgG.7' /'7.H' GH' GF? GH7?G nN

 /'//' ..F? 6'?.H' .g'/2011 /GNFH' .FF/ N/  O ./?. 'GNG /7'G.Hg' O' /N?. F' F.H �

 G'? /NG7Gn' .'/'7Ng' �>.G OG>?H'2004 'GH' /N/ .'?HN.FH /GH'q .''0 /.N.FH' G6GH �

G'N?' 7GF. /HH7FG FG. 䑅ل  .'NF7 .7'0 'GFF/  GH0 OF? /8  .'/7'NH' �>.G OG>?H' GNFH'

 O' 'G'?/ 'G /G'?H' 'G.'/'7N' //'N6H G'6H& /HH/H' /0'/ O' GH0 .'.7' O6?. 'o7H /N.NFH' /G8g'

 FG '6G �/NG7Gn' .'/'7Ng' /FN7/ O .'/'N8 FG 'G./'7 'GH /NG7Gn' /GN7?.H' /GNH //'N8

 /G0 FGH �/G0/'//' ..F?' nH' /?GH' Fg0 /N.'H7H' 'G.6G0'H /HH/H' 7H/ G?8  N70&2011 

  ./NG7Gn' .'/'7Ng' /FN7/ 6'Gp'H /NG7Gn' /.N7ضH' FG  .7G.H' /7G'8 FG GH'G 'G 

 (GH7 FH/n'1 :)7&'7p' /N&'7/g' /NG7NH' .'�>.G /ح.H' 

 LNCR LNIM 

 Mean  2.316851  3.527082 

 Maximum  2.892352  4.571242 

 Minimum  1.543309  2.246455 
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 Std. Dev.  0.388596  0.664173 

 Jarque-Bera  5.459397**  1.149277** 

 Observations  54  54 

** normally distributed 

    .Eviews 10   :7/7G'.'07q OF? 'ً/'G.?' F'//'.H' /'/?' FG  

3.3 FNF/ 7'..7g' N. .'�>.G /ح.H': 

( GH7 FH/n' N.N2 .&'.H )FNF/ 7'..7g' N. .'�>.G /ح.H'  .0NG 7'..7' /N0H ضح.NH
?G  /.0NG /N/77 /Hg?. .'/7'NH' �>.G 7'..7' N' 77N.G  .>F. /HH /NG7Gn' .'/'7Ng' �>.G

 FN�>.G' FN6G N. 7'..7g' /GNH  0.54 �>.G O //N'6.G NG .g/?G F' N?N 'G �'ً.N7F.
/FN7/ O .'/'N8 'GFG'7. .'/7'NH'  NGG /7N7. 'GHNGH /77N.G' /.7FH' G6G ./NG7Gn' .'/'7Ng'

7Ng' /FN7/ O F7'o' 6'Gpg' F' O' ش�O. 7NH G..7 FNGN F' FGGG' FG /NG7Gn' .'/'
 H' /NG7Gn' /GN7?.H' /.7H O ضNGخ.H' O' ?07N 'o7 F. �.7حG .'/7'NH' /GNH O 7FFH'

 .NG7Gn' nN7ضH' .7G.H' 
( GH7 FH/n'2) FNF/ 7'..7g' N. .'�>.G /ح.H' 

 LNCR LNIM 

LNCR 1  

LNIM 0.547878 1 

** Significant at 5%. 
    .Eviews10  7/7G': .'07q FG N&'7/g' .G'H?H'  

 'H' .'�>.G /NFG6H' F7g7H' 7'7F.7' 7'..0.ح/: 3.4

( GH7 FH/n' 8حNN3) ///NH' 7H60 .'7'..0'  Unit root testes  FG _FG .&'.H ش�P. /N/

 7'..0'ADF H 7'..0' PP  F'. 7'..0g' .'''7/' /GNH T statisti G. 䑅ح/ ل.H' N�>.. 8H'.

 /NNF?G' ON.7G /F? /07o' /GNFH'5/GNH GH6GH �%P-Value   FG 7/G'0.05 N6H' 7Gg' �

ON.7G' /F? 7F.7. 䑅ح/ ل.FH /NFG6H' /F7F7H' N�>.G F' OF? F/NI(0) F7GH' 60' /?. GH'H .

 N.. /ح.H' N�>.G FHg' F'.7'..0g' .'''7/' /GNH T statistic  /07o' /GNFH' .8H'. /H
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 /NNF?G ON.7G /F?5/GNH .7.ح'H �%P-Value   FG FH'0.05 �>.G F' OF? F/N N6H' 7Gg' �

FG /FG'G.G 'GH'H �FHg' F7GH' FG /7F.7G /NFG6H' /F7F7H' I(1)  

( GH7 FH/n'3///NH' 7H60 .'7'..0' .&'.H :) 

Unit Root Test 
 PP ADF  

Decision Prob ADF-stat Prob ADF-stat 
 

Variables 

 

I(1) 
0.0002 

 
-5.417755 0.0001 -5.577774 LNCR 

I(1) 0.0000 -7.892291 0.0000 -7.912547 LNIM 

*. significant at 1% level of significant.         
:7/7G' .'07q FG N&'7/g' .G'H?H' Eviews10 . 

3.5 FNN7H' F0g' O /N..7H' /Hg?H' 7'..0' Toda-Yamamoto: 

 /N.GFG G'/7.خ'. FNN7H' O/G' O /N..7H' /Hg?H' 7'..0' ⩅تToda & Yamamoto 

(1995)  7N7G' G0NG' N.'6H' 7'/og' .0NG OF? 'ً/'G.?'�Augmented VAR model   /?.H

 '�>.G OF/G' ''7.g' .'?G //? /N// .䨬ي GH'G �F.7 'GNG /NFG6H' F7g7H' FG'G. /07/ /G7?G

 .0NG OF? 'ً/'G.?' /ح.H'VAR .N/'?H' 

  ( GH7 FH/n'4/ح.H' .'�>.G OF/G' ''7.g' .'?G /N// �N'?G .&'.H N.N ) 

VAR Lag Order Selection Criteria 
 Lag LogL LR FPE AIC SC HQ 

0 -50.77812 NA   0.029554  2.154209  2.231426  2.183505 

1  48.73653   186.8438*  0.000599 -1.744348  -1.512697*  -1.656460* 

2  53.17278  7.967156   0.000589*  -1.762154* -1.376069 -1.615674 

3  55.76143  4.437683  0.000626 -1.704548 -1.164028 -1.499476 
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4  57.07642  2.146917  0.000702 -1.594956 -0.900001 -1.331291 

5  60.58168  5.436735  0.000721 -1.574762 -0.725374 -1.252506 

:7/7G' .'07q FG N&'7/g' .G'H?H' Eviews10 . 

( GH7 FH/n'. //7'NH' .&'.FH' N..4 7'N?G .7/H )AIC  NH'7. OF/G' ''7.g' /?G F'.P=2 O''F.H �

 /G7?G /?.H GNF?/NFG6H' F7g7H' N. FG'G.H' /07/  G'NFH' /78'.G G.N GH'G OF/G' .'�0'.H' //? H

:NH'.H' FH/n'. /FN.G 'GG /ح.H' .'�>.G N. /N..7H' /Hg?H' 7'..0'. 

( GH7 FH/n'5.&'.H :) /N..7H' /Hg?H' 7'..0'   Toda & YamamotoFNN7H' O/G' O 

Dependent variable: LNCR  
Excluded Chi-sq Df Prob. 

LNIM  14.17708 2  0.0008 

All  14.17708 2  0.0008 

  
Dependent variable: LNIM  

Excluded Chi-sq Df Prob. 
LNCR  2.117041 2  0.3470 

All  2.117041 2  0.3470 

:7/7G' .'07q FG N&'7/g' .G'H?H' Eviews10 . 

( GH7 FH/n' N.N5 .&'.H )/ح.H' .'�>.G N. /N..7H' /Hg?H' 7'..0'  /N.GFG 'ًFGHToda & 

yamamoto /NH'G./g' /GNFH' F'. �P-value  7'..0gModified Wald test  O G/7.خG'

 /N..7 7'..0'Toda & yamamoto   .>F.0.0008  ON.7G F? 'ًN&'7/' /NNF?G NGH1 �%

  �>.G' F'. F.FH GH6.HLNIM  //'H G'.' O O/G' /FNN7 /N..7 /Hg?. 7..7N .'/7'NFH F/GG'

 �>.G' ?GLNCR 7Ng' O ..7. .'/7'NH' F'G GNF?H �/NG7Gn' .'/'7Ng' O F/GG' /NG7Gn' .'/'

LNIM causes LNCR .'/7'NH' O ..7. g /NG7Gn' .'/'7Ng' 'G' LNCR does not cause 

LNIM /NH'G./g' /GNFH' 'G' �P-value  N. /Hg?H'. /7'p'LNCR  ?GLNIM  .>F. /FG
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0.3470  ON.7G F? 'ًN&'7/' /NNF?G �@ NGH5 F'. F.FH GH6H �%LNCR   O ..7. gLNIM 

./NG7Gn' .'/'7Ng' //'N8 O' N/&. .'/7'NH' F' N?N '6GH 

3.6 :.0NGFH' 7Nشخ. .&'.H 

3.6.1  N?N.7H' ?N8N.H' 7'..0' Normality Test : 

(GH7 FH/n' N.N6 N?N.7H' ?N8N.H' 7'..0' .&'.H )Normality test  NH'N.H' /F7F7. /7'p'

 7'..0' OF? 'ً/'G.?' 7/FG' .0NGFFHJarque-Bera  � 'G.GNH .>F. /N/ 7.645099.H'GH 

 /NH'G./g' /GNFH'P-Value  'G /FG'7G' 0.0219 ON.7G /F? 'ًN&'7/' /NNF?G �@ NGH5% 

NH'N.H' /F7F7 F' N?N 'G 7/FG' .0NGFFH .N?N.7H' ?N8N.H' ?...  

(GH7 FH/n'6.&'.H :)  N?N.7H' ?N8N.H' 7'..0' Normality Test  

Component Jarque-Bera Df Prob. 

1  7.645099 2  0.0219 

2  0.126750 2  0.9386 

Joint  7.771848 4  0.1003 

:7/7G' .'07q FG N&'7/g' .G'H?H' Eviews10 . 

3.6.2 7'..0' ( F7F7.G' 7'..7g' /FGشGLM Test Serial Correlation:) 

( GH7 FH/n' N.N7 7'..0' /.N.H )Serial Correlation LM Test  F? GشGFH G/7.خG'

 FG 7/FG' .0NGFFH NH'N.H' /F7F7 /'H'?G O/G GNFH' FG ش�P. /N/ �F7F7.G' 7'..7g' /FGشG

 /NH'G./g'P-Value  FG ?G' 'GH' O'5.''7.g' '?G ?NGn %  NH'N.H' /F7F7 F' N?N '6GH

./FGشG' G6G FG NH'?. g 7/FG' .0NGFFH 
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( GH7 FH/n'7F7F7.G' 7'..7g' 7'..0' .&'.H :) 

 Serial Correlation LM Test 
Null hypothesis: No serial correlation at lag h 

Lag LRE* stat Df Prob. Rao F-stat Df Prob. 

1  3.910384  4  0.4183  0.990496 (4, 72.0)  0.4184 

2  2.633258  4  0.6209  0.661149 (4, 72.0)  0.6210 

3  1.626606  4  0.8040  0.405583 (4, 72.0)  0.8040 

Null hypothesis: No serial correlation at lags 1 to h 

Lag LRE* stat Df Prob. Rao F-stat Df Prob. 

1  3.910384  4  0.4183  0.990496 (4, 72.0)  0.4184 

2  8.671897  8  0.3707  1.104248 (8, 68.0)  0.3714 

3  11.74091  12  0.4667  0.989292 (12, 64.0)  0.4689 

 N&'7/g' .G'H?H' .'07q FG :7/7G'Eviews10. 

3.6.3 FN'..H' 7H'. G/? 7'..0' Heteroskedasticity Test  : 

( GH7 FH/n' N.N8 7'..0' /.N.H )Heteroskedasticity Tests(Levels and Squares) 

 7H'. G/? /FGشG FG 7/FG' .0NGFFH NH'N.H' /F7F7 /'H'?G O/G F? GشGFH G/7.خN N6H'

FN'..H'  /GNH F' ضح.NHChi-sq  .>F. 54.93675    NGH ON.7G /F? 'ًN&'7/' .'NNF?G �@

5% ./FGشG' G6G FG NH'?. g 7/FG' .0NGFFH NH'N.H' /F7F7 F' N?N '6GH 

( GH7 FH/n'8FN'..H' 7H'. 7'..0' .&'.H :) 

VAR Residual Heteroskedasticity 
Chi-sq Df Prob. 

54.93675 51 0.3279 

 .'07q FG :7/7G' N&'7/g' .G'H?H'10Eviews. 

3.6.4  .0NGFH' /N7'7F.7' 7'..0'Roots of Characteristic Polynomial : 
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7'..0'  .&'.FH ً'FGH H  /7&'/H' F0'/ ?F. N.'6H' 7'/og' ?'?8 7'FH FG F' >/gH  ///?.G 7H6n'

/H/o' ( GH7 FGشH' FGH2 /N/'/g' /7&'/H' F0'/ /H/o' �/GH /N/'/g' 7H6n' .NFFG F' N..N )

 .N.'.H' .'./ G/? H' ''70g' 7'..7' /FGشG FG NH'?N gH 7F.7G .0NGFH' F' OF? F/N 'G 

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial 
(GH7 FGشH'2/N/'/g' /7&'/H' :)  

7H6n' GNH ?Nⱅج F' 'GG /H/o' ///?.G ( GH7 FH/n'. N.G 'GG حN7حH' //'NH' FG FH'9 �)

.7'7F.7g' G/? /FGشG FG NH'?N g .0NGFH' F' N?N 'G 

(GH7 FH/n'9N.N :) .0NGFH' /N7'7F.7' .&'.H 
Roots of Characteristic Polynomial 

Roots of Characteristic Polynomial 

Root Modulus 

0.976436 - 0.202650i  0.997244 

0.976436 + 0.202650i  0.997244 

0.237964 - 0.265720i  0.356699 

0.237964 + 0.265720i  0.356699 

 N&'7/g' .G'H?H' .'07q FG :7/7G'10Eviews. 
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4 /o'p' . 

 N. /Hg?FH /N7'NH /7'7/. 'FGOH /H7NH' G6G OH'H .'/7'N/NG7Gn' .'/'7Ng'  /?GFH1966-2019 

 /N..7 G'/7.خ'.   Toda-Yamamoto //?H nNFH' /'7.Hg' O54  /7'7/H' .F7N. .//G'شG

 N.'7o' 77NH' N. FH7GH' OF?g .'/7'NH' FNF/H �//NFGG' GNFH' FG /NFG6H' /7F7H' NF0 O'

FH' 'GH'H /NG7Gn' .'/'7NgH FH7GH' FH' F.'FG �OG>?H' GNFH'H O7>7H' GNFH' FG _FGH .ش..ً'. 

.7' N'ضN' /7'7/H' .7G8' 'GG 7'. .'/'7Ng' ?G //'H G'.' O F0g' /FNN7 /N..7 /Hg?. .'/7'NH'

�/NG7Gn' .'/'7Ng' O ..7. .'/7'NH' F'G '6G.H �/NG7Gn'  .'/'7Ng' O //'N8 O' N/&. 'G./'N8H

./NG7Gn'  FG'شG' FG GNF0 .0NGFH' 7N7/ .'0..'7'. .شخ'p' .&'.FH' ./G' GH6G

 ./N&'7/g' 

  :?0'7G' 

1-  /7'/g' /Fo ."//ح.G' /N.7?H' .'7'Gg' O /NG7GGH' /.N7ضFH /N/'7.Hg' 7'/䐢ل'" ./Gp �n.GH'

( //?H'  �/N77F.7G' /?G'n' �/'7.Hg'H71�)2008. 

2-  .7G? �//'.8 /H'/ /7'7/ /NG'FH' FH/H' O .'?NG/G' F'6NG F8'N. OF? /N7'..H' /7'N7H' �/'.

 /?GFH 7&'6n'(1990-2012 �)G/7NشFG �.70'G /H'77� /?G'0 N/7'H /'.7G �/FH7H �7&'6n' :

2015.G 

3- " .NH'/G �7ضp  .g.G.H'H G'77g' //?.G N7'. G'>H F8 O /NG7Gn' /GN7?.H' /7'N7 7N7.

/7'7/( �/NGNFHg' /N/'7.Hg' /H'/ 7&'6n' O 7'7' /F7FG F/'..H' 7o' ?G /'/g' )N.H7Hg'� 

�/7NشFG �.70'G /H'77 7&'6n' /?G'0�7&'6n' :2055-2006. 
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4- 6.?G �GN?H .F6@ �N7No'H  7/'O /N7N7H' /N?F7H' .'/7N.7G' O /NG7Gn' GN77H' ضNG0 F8 

/F7F7 �/NGF?H' .'7'7/H'H /Nح.FH FN7ش. /?G'0 /Fo ./N07'p' /7'..H' 7N7/ 7'7' GNF?H' 

/N/'7.Hg' /NHNH'FH'H /Fo' 36( //?H' �6 �)2014. 

 

 

 

 

 

 


