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1�!D]! .
A=B8� C�D��& E ;F�G, �" (H=IE JKI �" (2�,L M$I M�> +D,�2+5DN� E "�D4563 +5DN� M�D>M�D>

+O P)�$,(, ��QAD=B8� +DQ �I3 (2�,L $�" +Q R�7>�N +KO3� S�3 �".72E�ARDL/7DN U$DK,
 A=B8� S�3. �I3 /"?DO M?6 ��=VO M$W2 X�YZ +ODGY� [$DN +DO EM�D\8=B8� $��DI L3 (D]E$! ^

'�>7HO."�3" 'M$� M?! M3 +2?92 A_?Q "$8:9. '(05N�)23 R> C?,L3L3 /"�`5DI3 P�3$DN (B=`Z?,
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M�B),(, C-Q (wBI"�4563 C�,b9> l7, Cu (* +Q R�L3"$&P:x M"$O��Q E�DI�" M"$O��DQ
 l7, L3ARDLR> y=:Y� �O /3$9>(, +a3�3 3� (05N�)23, RwB& �9V6 �" z�5��\2 .R=��92AD� �O '+Z�G

{9c+w=52 'M7BO(, +a3�3 '+Z�G, +e-n E M$=k .""$k
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+D5!$k �3$D6 /"�`5DI3 "�?D, '()DI�B,�2 y8DN +DO '�D>"$O��Q L3 M��=VO �" '�I3 +5!$k �3$6 /"�`5I3
=VO �" .�I3+Z�I� E ;F�G, L3 M��(I�BN��Q M�>/7>�D1, 'iDI�B,�2 "$O��DQ S�3 M$5Q" E 7N�3

(, .""$k
lE3 o�k l7, iI�B,�2 "$O��Q �"ARDLiD��3 +DO +c?� o7. (2�D,b9>3'�DI�>$=|5, S=DO

+O+2?k7DN�O +5DN3" "?DcE l7D, M�D>$=|5, S=O (2�,b9> '$W2 "�?, +KO3� �" $k3 +Q M3]M3$DO +DQ
1. Pesaran,Shin,Smith, (2001)
2. Autoregressive Distributed lag model
3. Simultaneity Bias
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i��3 �>"�Eu$O 3$�L '"�372 "?cE +582 S�3 +O +c?� CE7O l7, S�3 (D, ��kL�I�2 E �3"�D\B� E 72?DN

(, (��?e �"A� o?I$, /?=N +O 3� Cu C3?�+Z"�H, M3ARDL+5DVO3E $D=|5, +Q "?92 "�Eu$O)y (
CE$O M�>$=|5, l?:H, z�!$e) $0�" M3LXS=D9> +O b=2 o?I$, ;�=O"3 �" .7N�)2 �\2u �:. E /"?O (�>

 l7, +Q �I3 y=Z"ARDL(, $>�} (��>"�92 S=B_ �O:""$k1

ttttt xxymy !""# $$$$% && 11011

CE�" +O +c?� CE7O +�2�B_ '+2�`I<5, �,3l7, S�3 '�>$=|5, $��I (�3L?Dk '""$Dk "�Eu$DO �> (�
A� '��?& C�,b9> ;F"�H, R5V=I A� �"+Z"�H,Cu �" +DQ ""$Dk "�Eu$DO 'R5V=I +=GO L3 37c M3

(, "�w�3 '(2�,b9> i��3 ;�?e.""$k
�.$DI �DO ' +5DN�)23 RD> /$D=|5, E" R5DV=I AD� �" '�DZ?, PI?� ML�I +=)N +HZ�K, A� �"

 y�7H�5/0- +Q' 7��=, �I7O i��3�2 "�E3$O (��?e �" �\B� '+D8B�3 �D�/E 7DN�O 3bD2E$O $D=|5, A�
l7, M�Kn ;-9cVECM(05DV)9> ;7DN +DO +5DVO ;�?D4B�3 $D=x �".7BDN�O yG5DV, R> L3

L3 y�7H� �.$I i�$] "�E3$O �Kn ;-9c2/0-��8/0- .7�3 (, �I7O
 �"oE" o�kCE�" +:mV, $k3 (5d ' (�3LXS�3 '7N�O +5N372 "?cE �>�DI3 /7DN lF75DI3 �?D*
?_ +Ql7, S�3 �" C(, �>$`De +D)�$, L3 +5DN�)23 M�D>$=|5, L3 (D)=Q$� 723?�2))(  I(L3 +5DN�)23 E

) A� +)�$,)(1I(, l7, "�3E R> ��BQ �" (R> M�>�3"$O S5!�� ����Q 3%Z '72?N+5N�)233  .7DO�� +,3"3
 3 7D6�! lF75I3 S�3 lE3 �9V6 +Q (Z�d �"iD=Q$�) �DI3 "3$D�)(  I E)(1I�" �D>$=|5, C"?DO

 l7,ARDL+O �,3 ( .�DI3 "3$�3 M3�3" oE" �9V6 '7�" R=>3?n +Q (:�F"4(D5d +DKO3� SD�3 �"
(, /7>�1, $=|5, A� �O PG! +Q "?N)(1I$D=|5, 7DB_ �D� A� E)(  I�3"$DO +)DI�Y, +DO o37D63 '

R>R> C�8,3 (5d +Q �I3 M"$O��Q S�3 .�I3 /7N (05N�)23R>3$D! Cu �" bD=2 +2�k7B_ (05N�)23
RD> yD=:Y� �" +D8B�3 J=]?� .7��92 +c?, 3� Cu 723?5O �� �V=2(D, '(05DN�)23$D=|5, S�7DB_ 7D23?�

1B. +O .:�.�.� l��, C3?
Johnston, J, Dinardo, J, Econometric Methods, 4th edition, McGraw-Hill, (2001)
2. Integrated of order zero
3. Co - integrated

4.o$2 +c?5, "3$�3 S�3 C?�9> M�3b!3Microfit+O Cu ;�]E$`, +O +c?� �O 3� A=B8� 7��O $O��Q +8:O �V=2 ."$)O ��Q:�.�.�
Pesaran M.Hashem, Baram Pesaran, Microfit 4.0 (International Econometric Analysis),
Comfit Data Limited, (1997)

www.SID.ir

www.SID.ir


Arc
hi

ve
 o

f S
ID

166 �!"#$%&�����/"0 '()*( +,"%-.( +"�1 56"71 2�,34"47

y�,) $�F�O +)�$, L3 +5N�)23)(2I(S=��& +)�$, L3 (05N�)23 �O (Kn i=Q$� +Q 7BN�O y�,) $�)(1I (
(, M�>$=|5, +=GO �O /�02u +Q 7B>")(1I(, 'l7, �"RD> +DKO3� 723?�(��DKn +D:9c �DO '(05DN�)23
)(  I /7�7& S�3 .7>7OR>+2�k7B_ (05N�)231o�2(, �I�" z-,�Q M$,3 +Q "�3"JKDI y�,) 7N�O

 "�3?, M��=VO �" +Q l?& Rwd E �9=6)(2I"�3E (95���D0Z y8DN +DO +DQ (��?De �" E 7B5V>
 y8N +O 3� l?& (G=Gd Rwd '72?N)(1I(, +a3�3+DQ �DI3 SD89, $D=x z-,�Q $,3 S�3 �,3 (.7BBQ

 $=|5, A�)(1I $=|5, 7B_ �� A� �O)(  IR> +KO3� M3�3"�" +DQ (D:=Z" +DO (5d .7N�O (05N�)23
R> C�8,3 '7,u 7>3?n $�L $=|5, 7B_ S=O (05N�)23)(1I $=|5, 7B_ E)(  I3$D�L �V=2 S89, b=2

=>3?tO $k3 (5dR> /7�3 +O Ro?D\`, (D]��� ��,u ��$H� �" L�O R�?N AV95, +2�k7B_ (05N�)23
R>(, �6�B� +O (05N�)23y�, M$)5H, �> �3b!3 o$2 y=Z" S=9> +O .�I3 P:x "�?n$O L$* S�3 .R=I�

Microfit.7BB8=, /7BVO ���52 $Q� �" ;7,7B:O +9:Q $Q� +O PG!
P:x ;�)v3 '��Q +,3"3 �" j7>3 C"?OS�l7D, �DO "�?Dn$O +D2?kARDLfDtO �" 3%DZ �DI3

 C�D8,3 '(]��� ��,u ����H� E M$W2 X�YZ +O M7HORD> C"?D)2 $�%D&$D=|5, S�7DB_ S=DO (05DN�)23
)(  I E)(1I(, (I�$O +=)DN (O$w� l7, A� 'ftO Cu +,3"3 �" pqI E "?N(D, ML�DI"?DN

M�3$6$O S9] +Q�!�=>� S=O [�)��3 M�>l7,A=,�B�" C�,b9> M�>)Dynamic SEM(2 'l7D,
 M�3"$O (2?=I$k�"?n)VAR(3 '{D�L?� +D`6E �O (2?=I$k�"?n /7DN)ARDL(4 ' RD> (05DN�)23

)CI(5 E M�3"$O M�Kn J=Y4� l7,)VECML3 �DI�"�2 �DO �DI�" "$O��Q "3" R=>3?n C�12 '(
 l7,ARDL(, 3$c3 +2?0_��\2 ."?N+w=52 �O 3� +Z�G, z�5(, C���& +O M$=k .R�$O

3 . /D! ,):6"A 6, /�(D-! +"EFARDL

 l7, iI�B,�2 "$O��Q $O �9V6 E" �" ftO S�3ARDL o�Dw23 ;�G=GY� �"7D=Q<� C3$D�3 �" /7DN
(, �O�v 3� �."3 S�3 y�F" E /"$Q �" .7BQ+,3"3 l7, iI�B,�2 "$O��Q +OARDL(, +5n3"$&"?DN

 E+,3"3 �"(, C�=O (K�3$N +Q (Z�d �""$O��DQ Cu (* +Q ""$kARDL(D, +Dc?,+D,3"3 '7DN�O
R> y=:Y� +O C7=I� �� $=V,(, +c?,$=x 3� (05N�)23 (D, C�=O (BH� 'R=23"�D� $=DV, +D,3"3 +DQ RD��3"

1. Multi-Cointegration
2. Dynamic Simultaneous Equations  Model
3. Vector Auto regression
4. Autoregressive Distributed lag model
5. Cointegration
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R> y=:Y� +O C7=I� "$O��Q +Q (Z�d �" '7O�=2 ^GY� $k3 +Q �I3 (K�3$N +O [?B, (05N�)23"?Dn
ARDLR> �3"$O s3$t5I3 �,3 �I3 �I�"(, �I�"�2 Cu L3 (05N�)23 .7N�O

3-1. /D! U$m ,):6"AARDL'�): � B4"!37� �: �gI; ZDR : ',IV4 (CX"�
�D�?& y8N +O 3� Cu $k3 +Q 72�3" R> �O C�,b9> +KO3� M"�4563 M�>$=|5, '{,�c �?_��_ A� �"

 :R�$=0O $W2 �"

tqtqttptPttt uXXXYBYBYBY $'$$'$'$$$$% &&&& ...... 110110

   .�DI3 AD=,�B�" C�,b9> ;F"�H, o?I$, M�>"�92 ^O�K, �>"�92tYCE�" M�D>$=|5, �3"$DO '3L
tXCE$DDO M�DD>$=|5, �3"$DDO'3LBCE�" M�DD>$=|5, i�3$DD] p�$��DD, E 3L' i�3$DD] p�$��DD,

M�>$=|5,CE$O(, 3L .7N�Otu M�Kn ;-9c �3"$OG (O$w� �YO �" .�I3 C�,b9> +Z"�H, "7.
+=)N +O �I" (wBI"�4563 C-Q l7, A� iZ�6 �" 'R5V=I S�3 ��I3 $O b=2 +Z�G,(D, ML�DI  .R=D2L

 l7, A�ARDL(, 3� $W2 �" R5V=I S�3 L3 +Z"�H, A� C3?� L3 +`6E A� "?cE r$! �O .�!$k
CE�" M�>$=|5,CE$O E 3L) 3L1%% qpp�?D2$�L j%Dd S9D] 3� R5DV=I S�3 lE3 +Z"�H, $k3 (

 +�2�B_ R�$=0O $W2 �" Cu"CE�" M�>$=|5, i�$] E 3L($Dk3 .7N�O 3L CE$O M�>$=|5, i�$]
?2$�LCu 7>" C�12 3� +`6E /��9N 'i�$] p�?2F�O E $=|5, /��9N 'i�$] p�:/�k
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+Z"�H, S=B_ "�Eu$O �I3 (\�7O(, P:x z�I�I3 '(2�,b9> S5!$k $W2 �" CE7O M3�" 3$D�L 7N�O
 R5V=I S�3VAR+Dc3?, C�D,b9> ;F"�DH, l7, A� �O 'M��5n�IDO +Dc?� CE7DO S=D9t� E RD�3 +

C�,b9> �3"$O M�>$=|5, S=O +KO3� C"?OVARS=9t� 'i��3 M�>(, �3"+DQ (��?De �" �D\B� .7D>"
 "3" C�12 C3?5Oty2 '... 'gty �O C�,b9> +KO3� M3�3"ty1(D, L�Dw, '7B5DV=2l7D, SD�3 +DQ R=DN�O

ARDL .R=��92 "�Eu$O 3� +Q R=>" C�12 7��O (BH�ty2�D�gty+DO �)DV2ty1 CE$DO�D� 7BDN�O 3L
Cu +82u C�B_ l7, +=ZE3 y8N �" +QARDL(, /"3" f��92i�3$D] o�D9� '"?DN"+DO [?DO$,

 M��c $�"�G,yS�3$O�DBO .7BDN�O $`De �>l7D, �DO "�?Dn$O �" lE3 o�Dk 'ARDL+:mDV, +DO +Dc?� '
CE�"(, (�3L .7N�O
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(, r$! ��Q +,3"3 �" l�dCE$O z�H63E E /7N f��,Lu (5I�" +O +:d$, S�3 +Q "?N$��DI (�3L
 7N�O �3$6$O �>$=|5,]/7>�D1, $D59Q ;F�DG, �" �,3"?N o�w23 M"$O��Q ;�G=GY� �" 7��O +Q M��Q

""$k (,[+O2?k+ S=9t� +Q M3ARDLo�Dk �" (��D82 +D_ R=DB=)O l�Dd .7DN�O +c?,M7DHO M�D>
 ."�3" "?cE

3-2 . /D! U$m ,):6"A <"Vt(ARDL �A B-T"Q :X'�): "�D#1": (C
C�9>f>EgD& E ;F�DG, L3 M��=VO �" '7�"$k C�=O +Q �?*+DO +DQ �D>l�Dd �" bD=2 M��Dw`23 �?D*

(, #$5Vk $=|5, A� '7BN�O)(1I $=|5, S�7B_ �O)(  I l7, "�3EARDL^DGY, pqI E /7N
+O �� 3� ��Q�I"R> �3"$O C"�Eu^D=GY� L3 M��=DVO �" E �DI3 /"3" +,3"3 (05N�)23S�7DB_ bD=2 �D>

 $=|5,)(1I $=|5, A� �� 7B_ �O)(  I l7, �"ARDLR> �3"$O +O E /7N "�3E+D5n3"$& (05N�)23
 .�I3 /7NlE3 �Z�d "�92 �O 3�A EoE" �Z�d "�92 �O 3�B(, �3$6 /��N3 "�?, .R=>"

 #E� lF75DI3 E M$W2 X�YZ +O 375O3 $�L �YO �"PD:x '(5n�BDN3� "�?Dn$O /?DY2 SD�3 C"?DO
(, �3$6 (I�$O "�?,+O pqI E R=>"+=)N +:=IE, A� ML�IiDI�B,�2 (wBDI C-DQ l7SD�3 C"?DO

(, C�12 3� "$8�E�.R=>"

4 .2� o*)S; /D! � Bl-1"V4(ARDL

(92 3$_ +8B�3l7, S=B_ L3 C3?� M�>ARDLR> +O#E� "$8�E� A� �" 7=I� (05N�)23 (5n�BN
R> y=:Y� "?n +O M$W2(,$O (05N�)23+O 375O3 �" y=:Y� S�3 .""$kZ?O?=2 E $w2$k +:=IE71 +DO�?D*

(, ME .7N (wBI"�4563 y=:Y� "�3E (9I�)7�?k �252(2:
 �3"$O $4B. E"tXR>+5N�)23 +)�$, L3d'b"�D92 �DO E /7DN /723?n) *bdCIX ,~"�?D,

(, �3$6 f��92 :$k3 72$=k
i. $e�B.tX (09>)( dI.7BN�O
ii. y8N +O M�3"$O) * #+0 +DO 7N�O +5N3" "?cE+DQ M�?D*) *bdIZ &,% ~X tt # '

b<0 �3"$O /�02u#R> �3"$O ' ."�3" o�2 (05N�)23

1. Granger C. and Paul Newbold.
2. Engle, R. and Clive Granger, “Co-integration and Error- Correction Representation,
Estimation and Testing”, Econometrica 55 (March 1987), pp. 251-76
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C�9>(, C�=O �d3$e +O ��$H� S�3 +Q �?*) 7BO '"�3"i �Z�d �O (AO��Q L3l7D, "$ARDL

(, �3$6 �6�B� �"R>) "$=k $=|5, A� (05N�)23)(1I $=|5, 7B_ �O)(  I) 7BO (.(ii�DZ�d �DO b=2 (
B l7, "$O��Q L3ARDL(, �3$6 �6�B� �"R>) "$=k$D=|5, 7DB_ (05N�)23)(1I$D=|5, 7DB_ �DO
)(  I7D��O +DQ /7N +5`k 3$�L (b<0RD> lF75DI3 +DO 7D>3?tO "$D! $Dk3 3$D�L '7DN�O(05DN�)23

l7D, PD:x "$O��Q +=c?� M3$O b=2 +2�k7B_ARDLM�D>$=|5, Cu +D=:Q S=DO 7D��O "?DN ADV95,
)(1IR> ' �\2u (Kn i=Q$� +Q 7N�O (05N�)23)(1I7DBO �" +=GO �O (Kn i=Q$� S�3 /�02u '"?N
)i(, �3$6 ( (09> C?_ �,3 .72$=k)(1I�" ) 7B5V>)( dId 0%(92 ( ) 7DBO 723?�ii�DO (0>b

(Kn i=Q$� �, +O)( bdI &�DO �D>"$O��Q SD�3 3%Z .7>7ORD> �D�$H� C�DQ�3 o�D9��" (05DN�)23
(, �3$6 �6�B� ."$=k

U-Ke3 X�YZ +O $0�" (>�02 L3 +Q "?N +c?� b=2 (I�BNCO (BH, +O (V=:023 C�OL �""R>"
(BH� '�I3Co integrated (05N�)23 (BH, +O"R> +D)�$,M3"�DZ�d ^D)* l�Dd .�DI3A"$O��DQ

ARDL $=|5, A� PG! +Q (Z�d �" +2?0_)(1I +�?IE" +KO3� S�3 �I3"R>" �3$6$O (05N�)23
 ."?N

R> o?\`, �3%02�=BO +O [?O$, +Q F�O l?6 yG2 $O /E-.'ftO$D�L SD�3 +,3"3 �"' �I3 (05N�)23
(, �?VY, R\, {O�B, +:9c L3 +*?O$, ;�=O"3 �" +Q (9\, {c3$, L3R> ��$H� 72?N3� (05DN�)23

(, C�=O=BQ(, E R"?DcE (2�D,L M$DI ;�=O"3 {c$, S=`Z�, o�9� ��$H� ^)* '�6�B� S�3 +Q R=B=O
 :�I3 +5N3"

L�7231�) "?n ��5Q �"322(, (:7�?k2

"�3"$DDDO $DDDe�B.) *,% nttt xxx ,,!1 3�RDDD>+5DDDN�)23 +DDD)�$, L3d'b (DDD, E 7DDDB�?k 7BDDDV�?2
) *bdCIX t ,~ '$k3
1. $e�B. o�9�tx +)�$, L3 +5N�)23d .7N�O
2. �3"$DDO) *n"""" ,,, !21%+DDO 7DDN�O +5DDN3" "?DDcE+DD2?k(DDKn iDD=Q$� +DDQ M3

ntntt xxx """ $$% "11) ����� �! �"#$�%!d&b �' (#$) (b<0."
*+�,3-) ./0 1$"' 2.6503� ((+/,4 :

1. Enders
2. Enders, Walter. Applied Econometric Time Series, Second Edition, Wiley, (2003)
3. Greene
4. Greene,W. Econometric Analysis, 5th ed. Prentice-Hall, (2003)
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" 4�5 6. �,!ty 6tX 6. �7)(1I89 (:#$)3� ;$, (%!/� �) ./# <=$+ 4!�%/, :�' 4!

ttt Xy  ! "#

)(  I4�5 6. ... (#$) &(:+$>% *?�@� !2 A$�6BC� *+! �' 4!D7�"#$�%!�E) 6 (E%2!. F$E% 2!.$ % "1
D7 2!.�)3� ;(?�$% 3G"#$�%!../#"

3� ./0 1$"' 2. I/JK�/L-) (+/,245(1:
" (:+9�= 2. $7�?M"� N$�/>Ok 4(P)tyD7) ����� �! �"#$�%!d,b3� (3� �"#/% N!2$Q"0! 6 (:#$)./E#

& 'bdCIyt ,~ �R$:O F$>� �,!ty 3G>7)( dI SK# �) 3T0 3�?'�� 6 (:#$)tyZ  (:$E)
& '(# k   ,...,13EE� �UEER �EE?V �EE' �EE) &(EE#$) �"EE#!. ./EEW6 &(EE#$)�EE%/, �EE' 4!tZ3EE"?>'

)( bdI ".(#$)"
3� X?��� *+()>� D?:?)�E) *?ULY� F$8$EZK+ 3G"E#$�%! �E����))( dI[?E\ 8!/E:O �E) (]�E#

D7�E?M"� ^E+ �E' .2!(E% 8$EK�! 6 (E%2!. (E?'@� 8./E) �"E#$�%!)(1I�E?M"� (E:_ $E))(  I 4!2!.
D73>% `+�P� *+! *?:a>7 .(#$) 3G"#$�%!M"� (:_ 4!�) (%!/� �?)(1I (:_ 6)(  I�E) ^Z>� $)

D7 ;(+! 3T0 X?'�� (+$) ��! *+! 4!�) !�+� &(#$) b.$R �%$,(:_ 3G"#$�%!)(1I 3"?>' $7)(  I

 4$7�?M"� �?c) $) $� (#$))(  I' &()$?) �T)!289 � <?>' ;$,)(  I2. I$Ed .<EZ?% �"E#$�%! N$E5$5!
3\ $) &2$' ��!.!I(E� �E?L6! SE>e� �E' 8$E�B>7 Af.$EP� I(E� XEL$g 2. 3E)�h� I(� ^+ 4B+2

ARDL <5! 4.$Q"g! ;(+(\ 2.] 86�E) ]�# �) �W/� $)$E7�?M"� �+$E5 3E+!�[ 4�E5 &.$EQ"g! 4$E7
�?�# 8i'4�$53� 6 ;(#?:?)I(E� �E%/G_ DARDL3E>% 1/_2$E_ *E+! 2. I$Ed �E7 2.(E%!/�

.(#$) �"#!. .�)2$'

5 .�891 ':� ;(3.�7 .+<3�= ><+?@ -A�(ARDL

 I(� (# 8$?) �' 2/T%$>7ARDL3E� $E+/\ 8$E�B>7 I(E� �! �EL.$P� ^E+ DEKd 2.2. !jEL (E#$)
$E+/\ 8$E�B>7 8iE' 3h:E5 .$EQ"g! I(E� ^+ �+� 2. f$) 4�k% le) 4$"5!2$E) 6 ;(E# m+�EQ�

�?�# .2/� n6�U� 3+$7�"�!2$\ 3E� 2!�g 4�$542!.�E) 8/?E5�,2./0 I(E� <E+!62 oJE5 ..�E?,
)VAR) ;(# p+�/� �Ug6 $) 8/?5�,2./0 6 (ARDL3E� �"E#!j, [+$E>% �E) I(E� *+! �! (./E#

 8$?) oJ5VECMD7 I(� �!3� �+!2! 3G"#$�%!�?�# *+! ../# 2. 4�$523� F$h%! /+2$:5,  ..�E?
1. Lutkepohl H ., New Introduction to Multiple Time Series Analysis, Springer, (2005)
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 $7�?M"� 30�) I6! 4/+2$:5 2.)(  I 30�) 6)(1I./) (:7!/0. 3E� $h:+! 2.*?E>q� D?E:?)I(E�
8i' 3h:5 .$Q"g!$+/\ 8$�B>7)1 &(42!.�) 8/?5�,./02 �L.$P� ^� *?>q� 6$E) 8/?5�,2./0

;(# p+�/� �Ug63�!.! $�! .(:"Z7 ��"P� Ni�$'[+$E>% *"=$E+ SK# �) 2$' � DE7 3G"E#$�%! 6VECM

 <Z� 6 ;./) rCV 42$"=2Cointegration*Z%$7/+ 3:P+ ./0 .2!(%$"5! s62 �)- t+$"% u/?C5/+
3� 3TCV Ni�$' !2 $7�?M"� F$>� oJ5 .(7.)(1I3�8/E��9 *?+$E\ 8!/� S?L. �) D+�?,ADF 2. &

 8/��9 $h:+!KPSS% !2 �! 8$:?>v! I/Qd <wW B?)(1I3� �x!2! &$7�?M"� 8./)$Eh:+! 2. .D?+$E>%
3� <=$?72 �K%9 �) ;6iO D?:?)DSEM &VAR &ARDL<E=$?72 &(E%2!. SE�$' 2$�"O!VECM

.<5! 2!.2/0�) &S�$' 2$�"O! �! B?%
:�,E& )F= >?�( .��/0* )��64# ':� G,+�@ (HI*

2. !2 �+� I(�3� �k% 2. &89 42$"0$5 F�=:D+�?,
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y#3C� (�92.G#<L6. |2$q�
I#�+$��542!j,

:�' ./# �W/�coyI ,,#&!B%62. 4$7�?M"�RG,#!B%6�) 4$7�?M"�3�I(E� *E+! .(#$)
 3E� *?�@� !2 3+$5$:# 4!�) �$?% .2/� r+!�# &8$�B>7 3h:5 .$Q"g!SKE# �E' <E5! 3w+(E) .(E:'
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1. DSEM
2. VAR
3. ARDL
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2. �' <5! 3w+() SK# *+!VAR4$E7�?M"�R 6G�E,! 6 (E%2!. 2/E}d !BE%6�) SKE# �E)
1"tI3� I(� 2. B?% SK# *+! $) Ni�$' ./)VAR3� ~)$T� *?>q� 2. !jL <#!.VAR(E+$)3i+

 �') (#$) �"#!(% �UR �! 42!.$:P� A6$U�321 ,,#i.(
�891 (J-A�( :':�

 ':� K�L .+<3�= :'$* -E,3��(ARDL5# K<*$3 M*+N/(* ;OP-�Q#+8R/� �Q< >S/1�97*
)(  I $)(1I

�ET)!2 |!�q"E5! $Ew:� �E% r+!�E# *E+! 2. .<E5! 2!�Eg�) $E7�?M"� *?E) 8$E�B>7 rE)!62 I(E� *E+! 2.
D7 I(� .�)2$' ./0 �KC) 3G"#$�%!ARDL� 2.;!�E>7 �E) rECV t+$E"% 3+$E7�?M"� *?E:_ $) �/>h

 I(� ^+ r+!�# *+! 2. ..2!.VAR�E"=�, �k% 2. !2 3%$�B>7 *+! &./0 �?L6! 42$"0$5 SK# 2.
3E� ;(E# �ERi0 F�E= �L.$P� 8$>7 �' ./0 .2!(%$"5! SK# 2. 64$wE#62 �E) *?E>q� SE)$g (E#$)

 S�� F/5��OLS;(# �Ri0 F�= D"Z?5 2. �,! $�! .<5!4$E7�?M"� �/TE5 &f$E)y &co 6IBE?%
SKE# �) !2 $� �' (%/# .2!6ARDL*?E>q� &(%$E5�) I(E�OLS �E)�C�EZ� *"=�E, ;(E+.$% SE?L.

3� rCV t+$"% &3%$�B>7 Ni�� .(7.ARDL�+$��5 4!�)3� A2$�O 42!j,:�! ./#

tttt

ttttttt
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 �+.$c� X?��� *+() �'ty 6tco 6tI�?�# SK# �)3� |!�q"5! 4�$5�%/>% (?L/� $) .(%/# �) 4!
Dhd1000 $) ;!�>7 �+.$c� *+!tG 6tR�);(�9 <5.���� �� !"#$ %&'#� () %$*��+ ,-#. /�)
 �)01)Eviews%+2/$3 4-�*- 56"� %+ ./�)(*�7�68&$ 9:;�<*=. >?�*@$ A&B6- C*D �*&Dty E

tco46FG (*7)(1I EIt 06�)(  I:$ /H'*+G ER5I�' %�+ 06�)(  I2/�' /�6"#.JK*�&� ./��)
 L#$M3ADFD N"*O �� �KM PE/Q ����� :QE�./��)� �$) SK) �+ 4"?� (�)01)

Group unit root test: Summary
Series: Y, CO

Date: 02/21/11   Time: 07:45
Sample: 1 1000

Exogenous variables: None
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1

Newey-West automatic bandwidth selection and Bartlett kernel
Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -0.71206 0.2382 2 1997
Null: Unit root (assumes individual unit root process)

ADF - Fisher Chi-square 2.78273 0.5948 2 1997
PP - Fisher Chi-square 2.61453 0.6243 2 1998

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Group unit root test: Summary
Series: G, I, R

Date: 02/21/11   Time: 07:47
Sample: 1 1000

Exogenous variables: None
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Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0

Newey-West automatic bandwidth selection and Bartlett kernel
Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -53.4488 0.0000 3 2996
Null: Unit root (assumes individual unit root process)

ADF - Fisher Chi-square 431.920 0.0000 3 2996
PP - Fisher Chi-square 431.810 0.0000 3 2996

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

4B. :&T 4"*T SK) �� %G 4-*UHK) N"*QA�7 �#�-�$ (*77 0�6� :V&�'*W�)%�7)�6+ %�+ :�VF
:$,�X1 A&�B6- S�K) �� %�G :"*�T �� YZ[�$ /�E�3A�7 (*\&�B. A�K�)� %�]+)�S�B�*7#K :V&�'*W�)

 9^#6;-#K4A7 �)��+:$ )� :V&'*W�):`!!/7�

Date: 02/04/11   Time: 06:43
Sample: 1 1000
Included observations: 996

Series: I R G Y CO
Lags interval: 1 to 2

Selected (0.05 level*) Number of Cointegrating Relations by Model
Data Trend: None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept

No Trend No Trend No Trend Trend Trend
Trace 4 4 4 4 4

Max-Eig 4 4 4 4 4
*Critical values based on MacKinnon-Haug-Michelis (1999)

Information Criteria by Rank and Model
Data Trend: None None Linear Linear Quadratic

Rank or No Intercept Intercept Intercept Intercept Intercept
No. of CEs No Trend No Trend No Trend Trend Trend

Log Likelihood by Rank (rows) and Model (columns)
0 -6032.683 -6032.683 -6032.497 -6032.497 -6029.739
1 -5857.778 -5857.561 -5857.381 -5857.274 -5854.584
2 -5705.490 -5703.892 -5703.722 -5703.293 -5700.611
3 -5561.644 -5560.034 -5559.864 -5557.075 -5554.450
4 -5439.212 -5436.491 -5436.321 -5432.765 -5430.155
5 -5439.058 -5436.285 -5436.285 -5429.737 -5429.737

Akaike Information Criteria by Rank (rows) and Model (columns)
0 12.21422 12.21422 12.22389 12.22389 12.22839
1 11.88309 11.88466 11.89233 11.89413 11.89676
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2 11.59737 11.59818 11.60386 11.60701 11.60765
3 11.32860 11.33139 11.33507 11.33549 11.33424
4 11.10284* 11.10540 11.10707 11.10796 11.10473
5 11.12261 11.12708 11.12708 11.12397 11.12397

Schwarz Criteria by Rank (rows) and Model (columns)
0 12.46039 12.46039 12.49468 12.49468 12.52380
1 12.17849 12.18499 12.21236 12.21907 12.24140
2 11.94201 11.95266 11.97312 11.98612 12.00153
3 11.72248 11.74004 11.75356 11.76875 11.77735
4 11.54594* 11.56821 11.57480 11.59538 11.59707
5 11.61495 11.64404 11.64404 11.66555 11.66555

�#�D :�&T *K �KM 5I' %+ L3 �#-�$ L*$0F7 P/$ S6Fa. %G :"*T ��VARJK*�&� 9�#�-�$
:$ :&-�� P/$ )�KM ./7�VAR2/�' %�bZD ���1 %�"�*@$ %�+ 9:�*�$0F7 S&1��c ��d� �� SF�< 9

:$./-�

System: UNTITLED
Estimation Method: Generalized Method of Moments
Date: 02/21/11   Time: 07:56
Sample: 2 1000
Included observations: 999

Total system (balanced) observations 1998
White Covariance

Linear estimation after one-step weighting matrix
Coefficient Std. Error t-Statistic Prob.

C(2) 0.891855 0.017026 52.38292 0.0000
C(3) 0.107907 0.017046 6.330225 0.0000
C(4) 0.537716 0.042236 12.73130 0.0000
C(5) -0.661363 0.153228 -4.316210 0.0000
C(6) -0.537335 0.042212 -12.72939 0.0000

Determinant residual covariance 1.173529
J-statistic 0.008344

Equation: CO=C(2)*Y+C(3)*CO(-1)
Instruments: CO(-1) Y(-1) R G C

Observations: 999
R-squared 0.999785 Mean dependent var 47.73132

Adjusted R-squared 0.999785 S.D. dependent var 67.98233
S.E. of regression 0.996723 Sum squared resid 990.4758

Durbin-Watson stat 2.091915
Equation: I=C(4)*Y+C(5)*R+C(6)*Y(-1)

Instruments: CO(-1) Y(-1) R G C
Observations: 999

R-squared 0.646374 Mean dependent var -0.005019
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Adjusted R-squared 0.645664 S.D. dependent var 1.831864
S.E. of regression 1.090437 Sum squared resid 1184.298

Durbin-Watson stat 1.932632

 S6Fa. *$)ARDL%+9*7�68&$ S6+ :�*$0F7 e*f" �/g 56"� 9S6="#$ %G :K*\&B. %+ %Q#. LE/+
/�) 2��G h�]$ *7/@+19:$ N-*H$*� S6Fa.(L*$0F7 P/$ M) ,;j S6Fa. kK) /7�:

Dependent Variable: CO
Method: Least Squares

Date: 02/21/11   Time: 18:40
Sample (adjusted): 3 1000

Included observations: 998 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CO(-1) 0.050355 0.031437 1.601793 0.1095

G -0.418888 0.076907 -5.446692 0.0000
G(-1) -0.004443 0.077811 -0.057100 0.9545

I -0.549565 0.026638 -20.63116 0.0000
I(-1) -0.004778 0.023342 -0.204691 0.8379

Y 0.962244 0.011062 86.98900 0.0000
Y(-1) -0.012799 0.033701 -0.379787 0.7042

R -0.012519 0.075875 -0.164992 0.8690
R(-1) -0.029275 0.075016 -0.390254 0.6964

R-squared 0.999899 Mean dependent var 47.78207
Adjusted R-squared 0.999898 S.D. dependent var 67.99747
S.E. of regression 0.685260 Akaike info criterion 2.090939
Sum squared resid 464.4153 Schwarz criterion 2.135179

Log likelihood -1034.379 Hannan-Quinn criter. 2.107755
Durbin-Watson stat 2.007517

 '8� ?�@ .+93�: :A$. -B,3��(ARDL5# ?9*$3 C*+D/(* EFG-�H#+IJ/� �H9 =K/1�L7*
)(1I

+ %Q#. *+ NK)�< �� �668. :G/�) *+ P*T:$ P/$ 9:;<*=. >?�*@$ �*&D*- %��68&$ L)#�.tI0�6� )�
)(1I 4-) :1*G 9�#F�G ER 5I' %+)(1I:NK)�< lK�.*$ *+ lm- E 2/' /6"#.
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%6W' P/$.���c (M*-

Group unit root test: Summary
Series: CO, G, I, R, Y
Date: 02/21/11   Time: 08:13

Sample: 1 1000
Exogenous variables: None

Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 6

Newey-West automatic bandwidth selection and Bartlett kernel
Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 0.53966 0.7053 5 4986
Null: Unit root (assumes individual unit root process)

ADF - Fisher Chi-square 3.66672 0.9611 5 4986
PP - Fisher Chi-square 8.00390 0.6285 5 4994

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

 L#$M3 S6K*n L)#. )�*W$ %IHK) ()�+ADF %+ )� *$ 2*W&') %+)(1I9/�'*+ 2/�*�-� *�7�68&$ L�#�+
 L#$M3 JK*&�KPSS��)� *7�68&$ �d� ��#$ oK�p. �+ 4"?� %G 4-) 2/' %F6F< 06�:

Null Hypothesis: CO is stationary
Exogenous: Constant

Bandwidth: 24 (Newey-West automatic) using Bartlett kernel
LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 1.011905
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 13850.38

HAC corrected variance (Bartlett kernel) 324368.4

Null Hypothesis: D(CO) is stationary
Exogenous: Constant

Bandwidth: 15 (Newey-West automatic) using Bartlett kernel
LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.144518
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
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10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 34.41466
HAC corrected variance (Bartlett kernel) 106.6795

Null Hypothesis: D(G) is stationary
Exogenous: Constant

Bandwidth: 8 (Newey-West automatic) using Bartlett kernel
LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.182502
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 1.030766

HAC corrected variance (Bartlett kernel) 1.159821

Null Hypothesis: G is stationary
Exogenous: Constant

Bandwidth: 24 (Newey-West automatic) using Bartlett kernel
LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.448820
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 117.1721

HAC corrected variance (Bartlett kernel) 2747.706

Null Hypothesis: I is stationary
Exogenous: Constant

Bandwidth: 24 (Newey-West automatic) using Bartlett kernel
LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 3.157714
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 67.99605

HAC corrected variance (Bartlett kernel) 1504.722
Null Hypothesis: D(I) is stationary

Exogenous: Constant
Bandwidth: 358 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.177438

Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
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10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 8.300932
HAC corrected variance (Bartlett kernel) 0.156147

Null Hypothesis: R is stationary
Exogenous: Constant

Bandwidth: 24 (Newey-West automatic) using Bartlett kernel
LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 3.241247
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 240.9235

HAC corrected variance (Bartlett kernel) 5800.604

Null Hypothesis: D(R) is stationary
Exogenous: Constant

Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.218031
Asymptotic critical values*: 1% level 0.739000

5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.988435

HAC corrected variance (Bartlett kernel) 0.952305

:$ *UHK) �� P*TA7 4B. %G A6H6+%+ :�*$0F7 e*f" 56"� %+ SB�*7#K :V&'*W�) �#QE :&-��3
A7 �)��+ :�$ /6Kq. )� :V&'*W�)L#�r ./�HGtrend Econstant4�-) %&�')/� �#�sT >?�*�@$ ��

 L#&- 5+*X$ 06� Y*@O)ENo trend- constant 4$Zg)4-) 2��#D:

Date: 02/03/11   Time: 11:40
Sample: 1 1000
Included observations: 996

Series: Y CO I R G
Lags interval: 1 to 2

Selected (0.05 level*) Number of Cointegrating Relations by Model
Data Trend: None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept

No Trend No Trend No Trend Trend Trend
Trace 3 3 3 3 3

Max-Eig 3 3 3 3 3
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*Critical values based on MacKinnon-Haug-Michelis (1999)
Information Criteria by Rank and Model

Data Trend: None None Linear Linear Quadratic
Rank or No Intercept Intercept Intercept Intercept Intercept

No. of CEs No Trend No Trend No Trend Trend Trend
Log Likelihood by Rank (rows) and Model (columns)

0 -8312.312 -8312.312 -8310.991 -8310.991 -8309.873
1 -8113.911 -8113.770 -8112.480 -8112.327 -8111.211
2 -7982.489 -7982.289 -7981.009 -7980.837 -7979.728
3 -7893.284 -7892.511 -7891.275 -7890.395 -7889.291
4 -7892.527 -7888.809 -7888.783 -7887.429 -7886.764
5 -7892.428 -7888.087 -7888.087 -7886.545 -7886.545
Akaike Information Criteria by Rank (rows) and Model (columns)
0 16.79179 16.79179 16.79918 16.79918 16.80697
1 16.41348 16.41520 16.42064 16.42234 16.42813
2 16.16966 16.17327 16.17672 16.18040 16.18419
3 16.01061* 16.01508 16.01662 16.02087 16.02267
4 16.02917 16.02974 16.03169 16.03701 16.03768
5 16.04905 16.05037 16.05037 16.05732 16.05732

Schwarz Criteria by Rank (rows) and Model (columns)
0 17.03796 17.03796 17.06997 17.06997 17.10238
1 16.70888 16.71553 16.74067 16.74729 16.77278
2 16.51430 16.52776 16.54598 16.55950 16.57807
3 16.40449* 16.42373 16.43511 16.45414 16.46578
4 16.47228 16.49254 16.49942 16.52443 16.53002
5 16.54140 16.56734 16.56734 16.59890 16.59890

�#�D :&T *K �KM 5I' %+ L3 �#-�$ L*$0F7 P/$ S6Fa. %G :"*T ��VARJK*�&� 9�#�-�$
:$ :&-�� P/$ )�KM ./7�VAR92/�' %�bZD ���1 %�"�*@$ %�+ 9:�*�$0F7 S&1��c ��d� �� SF�<

:$/-�:

System: UNTITLED
Estimation Method: Generalized Method of Moments
Date: 02/21/11   Time: 18:09
Sample: 2 1000
Included observations: 999

Total system (balanced) observations 1998
White Covariance

Linear estimation after one-step weighting matrix
Coefficient Std. Error t-Statistic Prob.

C(2) 0.902979 0.005641 160.0810 0.0000
C(3) 0.197280 0.005019 39.30818 0.0000
C(4) 0.499415 0.006989 71.46142 0.0000
C(5) -0.500925 0.002252 -222.4167 0.0000
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C(6) -0.499396 0.006994 -71.40700 0.0000
Determinant residual covariance 0.936220

J-statistic 0.003140
Equation: CO=C(2)*Y+C(3)*CO(-1)

Instruments: CO(-1) Y(-1) R G C
Observations: 999

R-squared 0.999935 Mean dependent var 225.6938
Adjusted R-squared 0.999935 S.D. dependent var 117.5889
S.E. of regression 0.949061 Sum squared resid 898.0154

Durbin-Watson stat 1.988435
Equation: I=C(4)*Y+C(5)*R+C(6)*Y(-1)

Instruments: CO(-1) Y(-1) R G C
Observations: 999

R-squared 0.984649 Mean dependent var -15.06037
Adjusted R-squared 0.984618 S.D. dependent var 8.250102
S.E. of regression 1.023203 Sum squared resid 1042.756

Durbin-Watson stat 2.013608

 P/$ tM)�+ *$)ARDL�68&$ S6�+ :�*�$0F7 e*�f" �/�g 56"� %+ *UHK) �� M*+:�];j JK*�&� 9*�7
:$�)01) ��� ��./7�EVIEWS:

Dependent Variable: CO
Method: Least Squares

Date: 02/21/11   Time: 18:12
Sample (adjusted): 3 1000

Included observations: 998 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CO(-1) 0.116818 0.029362 3.978585 0.0001

Y 0.936087 0.010925 85.68060 0.0000
Y(-1) -0.002027 0.032601 -0.062175 0.9504

G -0.472651 0.027022 -17.49114 0.0000
G(-1) -0.005493 0.034034 -0.161406 0.8718

R 0.026466 0.024982 1.059423 0.2897
R(-1) -0.013200 0.024121 -0.547231 0.5843

I -0.457169 0.027484 -16.63418 0.0000
I(-1) 0.010435 0.024136 0.432337 0.6656

R-squared 0.999965 Mean dependent var 225.9282
Adjusted R-squared 0.999965 S.D. dependent var 117.4140
S.E. of regression 0.695021 Akaike info criterion 2.119228
Sum squared resid 477.7409 Schwarz criterion 2.163469

Log likelihood -1048.495 Hannan-Quinn criter. 2.136044
Durbin-Watson stat 2.006623
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06� 461E�I6$ �)01) ��� ��4�-/+ >/�$ /�H;+ %�]+)� L)#Hg %+ %u�) )�KM 9AK�)� :&-��*� JK*&�
]$ 9/K*6$M) v67 w+*.4B6� 2/' oK�p. ,+)E�

Error Correction Representation for the Selected ARDL Model
ARDL(1,0,0,0,0) selected based on Schwarz Bayesian Criterion

Dependent variable is dC
T-Ratio[Prob]Standard ErrorCoefficientRegressor
-18.0910[.000].027240-.49281dG
-13.4833[.000].032492-.43810dI
1.2263[.221].015520.019033dR
79.7944[.000].011588.92464dY
-79.9428[.000].010956-.87583ecm(-1)

ecm = CO +   .56268*G +   .50021*I  -.021732*R   -1.0557*Y

6 .�MI/7 $ �NO<-+IP
xFQ M) N"*]$ (/H+:$ %U6&� �#]HK) ?*+:%G AK�6c

1. P/$ARDL:$ 4-�� ��+�*G :.�#b �� *\H.%�"�*@$ 4-)� 4F- (*7�68&$ Y*@O)E %G /+*K
 *+ Y*$#Fg %GX:$ 2�)� L*y��#Gz�$ ��68&$ P#�;@$ :�H@K ./H�'*+ 2�#+ %&B+)E �68&$ 4;g /�#'

./H'*W� )0�E�� L3 %+ 4WB� E 2�#W�
2.&$ N��6G�. %��r�c >�#��pHK) �� :��&T (*��7�68)(  I E)(1I:��$ P/��$ ��E3���+ �� /��H�)#.

ARDLA7 56;f. *. �6B$ %$)�) *$E0"*$) /�#' ��)E �#�+ /7)#a� 4-�� :V&'*W�)%�I�) ��V$
�) A7 %I�) *K/'*+ L*BIK *7�68&$ :V&'*W�) %W.�$/'*+ %&')� �#QE %�*c /Hr :V&'*W.

3.+�*G SK) �� �c)A7 9N-*H$*� ��%6W' ��6c �)�O :-��+ ��#$ :V&'*W�) %G �)� L*y� ?*+ (M*-
A7 �#-�$ (*\&B.:$ {ay$ )� *7�)��+ M) :];j �)/@. :V&'*W�).�M*-

4.�)��O :1*�G %Q#. ��#$*$)) 2/' h�]$ >*6+�) �� *7/@+ %G :K*\&B. %+ %Q#. �/g 56"� S6F\+
:F�(/��6c P/$ %G �#' :$ |g*+ARDL&�NK��< M) (�)� NK�) JK*ECM�� ./�7/+

 5K/@. 4g�- *+ 9 %&'*W�) A7 2�68&$ E� A&B6- kK �� 9!"#$ ,-#. (M*- %6W' %@"*]$ kK
5/0-E /�'*+ )0��E�+ ��68&$ k�K %�G9 /K*6$ 4-/+ NK�)*� ��E)�+ :.�#b �� *\H. 9%�IHK) *�K

P/$ (*]D >ZFQVECM%&B+ >�#pHK) �6j ��./H'*+ 5X&B$ A7 M) :V&BWF7 >/' %+
M) 5K/@. 4g�- NK�< ��E)�+ *]D >ZFQ2/0-*.8/0-:$ 4-/+3./K

www.SID.ir

www.SID.ir


Arc
hi

ve
 o

f S
ID

'8� .+93�: 3. '$*8/� -�;<... =7��> -+( -�#183

Q9���
RS*-=(3�!

) 9�61 :- (� 9A'*7 9L)�Bn13749:UH- �*p&O) 9(/Ff$ �#F6. %FQ�. 9(S6BT �*$) 2*Vy�)�.
) (/Ff$ 9�#F6. E �\r#H$ 9(�VBg1377 9(»!@�<E >#�O }*X�9��+�*G9A67*=$::V&�'*W�) A7« 9

 2�*F' 9(�*p&O) (*\y7E~n %$*H;p13.
) 92�)M/Ff$ 90KE�n E �#F6. 9(/Ff$1389 9(»:UH- �*p&O)«.%$�. 9
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