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1.�!Af!
�8N�M! $/D8L �"B"�O3 P, :Q� +,IGR KL -2$3, -"�./0, -�>��ST1 KTL (T8NI� (TG�U$! �" :VTW, -�T>

):XIYI) P, :Q� Z8N" [8S> KL ."E� -2$3, 4$.) [8L \�A��, BI]3 +,$CD>E^& K0_R "�I) -�>
6�J3, �83" �" +IGH�� KH :��MN�;) `�?, $L .�?, -"�./0, (1� EK�$73 E B(1a$;) KH :��> *B(1

:S3, �" ."," :M;0 $73 b> -E� $L �>$89/) [�, -�,%F$c, BI]3 E �8VR �Od B��L�" +,I�@T83 +,$�
6�TJ3, -"�T./0, (T1� E -2$T3, 4$T.) [8TL KT;L,� [88M� -,$L *:;< -�>(G�U$! K��& $L :��MN�;)

B(1BIT]3 E :3�T)P (T3E� P, :LI< e�$f� g�MN�;) [�, Kh $F, �?, +U KdI� ZL�0 K/Q3 �), i�?,
KL b> -E� �>$89/) [�, -�,%F$8cj�� KTH �T8M0,E [T�, [/!$F B(�"�3 �), *(3"�EU �?"-�,%TF$8cj
:S3 B�,IS> b> -E� $L �>$89/) [�,b8S.� �?, [QS) *(1�L +�kQ� (3,I� ��h" ,� -"�./0, +,$8F

.(GH B�A/1,
 bT�_) '�f/3, :;<$8= +I8?$F� '() �L l>E^& [�, �"(STR) 1E -"�T./0, (T1� [8TL KT;L,�

B"�EU$! 4$.)�IT) ,� (T1� g�8TY$! `�T?, $TL -2$T3, mTAG) +,ITGR KL :/n3 -�>�,$T0 :T?�$L "
B"," #E� P, B"�n/?, .b�,STR l>E^T& P, ,� l>E^& [�, Z8N" (Gh KLK/<�T? @��TS/) $TC�" -�T>

:�?,
1.Z�(TM� KN"�M) E "�," b/k8? �8MYE KL :C/kL -"�./0, (1� E -2$3, 4$.) [8L K;L,�

:) �O3U [8L ��I& K/T1," :/8MYE E 6�73 KL :C/kL E B"IA3 �L�c (3,I�/0, KTH (T1�L�" "�T.
 '() KH "$8F �,$0 $73 () KG8)P [�, �" g�MN�;) �" (��L K/Q3 [�, *[�,$L�GL ."�," �,$0 +U

STR."�," ,� $), [�, +"IS3 p�]N �8VL�0
2. '() �"STR6�73 �" $889��kQ1 �� �>'(T) qT?I� ,@T3E�" g�ITW KL -��/<�? -�>

:) rsD)IT>I) $T89/) +"$TH"�,E KTL -P�T83 *[�,$L�GL ."I1KT3�F,(d :T?�$L �T� E :)
.�k83 -��/<�? �kQ1

3. '()STR rsTD) �8VL�0 KQG�, $L BE_R,� 6�T73 $T889� +�T)P E g�TM!" ",(TM� +"$TH
.(>" +�D3 @83 ,� $C�" 6�73 KL 6�73 t� P, '�f/3, �R$? *"�,"

 �" KMN�;) [�,4B(1 b87G� lsLsL *l>E^& g�8L", 'E, lsL �" K)(f) +�8L P, u& :�?, l
#E� 6E"K/!�� 6I? lsL *l>E^& :?�G1 KTJ8/3 :3���& lsL �" ���O3 �" E :L$J� -�>E -$T8F

B"$H a$;) ,� �>"�OGD8&.b�,
1. Smooth Transition Regression
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2����� :"9B,( .
2-1+)d3 F3"h! .

l�,@T!, �" -2$T3, KTQG�, KTL KTdI� �TL ."�," �>�IDH -"�./0, KM?I� E (1� �" :SO) lf3 -2$3,
B$OL v;?E (8NI� Z),IR -�E:) -P�L ,� :?�?, :Df3 ",$!, :F(3P -�>�,(3�/?, +�3,""�./0, *(GH

B"$TH (T8Hj� -"�./0, KM?I� E (1� E -2$3, 4$.) [8L wG��CG� K;L,� "IdE $L .(T3,1`�T?, $TL
E (T8NI� mL�T� xT�$y P, -"�./0, (1� E -2$3, 4$.) [8L K;L,� [�, Z8V]� *-"�./0, +_H g�8L",

:G]G)Y�f� E KY$R -�> bO) B"�O3 t� +,IGR KL -2$3, KH e8�$� [�(L .�?, $k8) "�./0, ZH -�
zIk]) (8NI� mL�� �":) $JG) (8NI� mL�� -{�L �S? KL '�f/3, KL +U l�,@!, E B(1'�Tf/3, �TL ."I1

) "�./0, ZH KY$R :G]G) (8NI� mL��ASZTf/G) �T?,� �S? KL (+"ITA3 -"ITSR |$T! �TL E B(T1
) ZH -�Y�f� :G]G)AD:) l�,@!, :N"�M� ()U�" E (8NI� *(.(L��2

 '�? :/n3 +,$]L P, l8& ��1970K�$73 �" -"�./0, (1� $L -2$3, 4$.) �,%F$8cj� lf3 -�>
t8?_HI}3 (8NI� mL�� xL�;) .(1 K/!$F B(�"�3 -"�./0,*��TH -E$T83 P, :ML�T� -"�T./0, (T1� �T>

3, lf3 KL +U �" KH �?, -2INIGQ� v;? E K��)$?(T8NI� �" -�E$TY B"�TO3 tT� +,ITGR KL -2$
B��1,B(D3 -,B$OL Z)�R P, mL�� [�, �" .�?,+�TD3 -,$TL ZH -�E(T1� �" -2ITNIGQ� lTf3 +","

:) B"�n/?, -"�./0,B$OL Z)�R) "I1-�T>$89/) qT?I� KTH �T?, -"�./0, (1� P, :DsL ZH -�E
B(D3 B"," v8YI� K��)$? E ��H -E$83'�~ [�, �L .(�?,-,$TL B"," tT� +,ITGR KTL -2$3, *BPE$),

:) zIk]) g�E$Y t� (8NI� �,$S/?,'�T? :T/n3 +,$T]L ."I11970 �TR�L+�3,""�T./0, �T� (T1
B"�O3 ��GH �" bO) (8NI� Z)�R t� +,IGR KL ,� -2$3,�" .(TGGH a$T;) K��)$T? E ��TH -E$T83 -�T>

 q?I� KH KMN�;) t�IEA3�E" -,$L KH "," +�D3 (1 6�J3, B1981-2000bO) lf3 -2$3,-$T�
.�?, B"$H -P�L KM?I� '�~ �" -�>�IDH -"�./0, (1� �" $C�" -�>$89/) KL �Ak3 ,�4

-2$T3, �,%TF$8cj� lf3 $L +�3,""�./0, $��? P, l8L (1� :Q�@8!I8L -ICN, �,(!$y +�3,""�./0,
B"$H (8Hj� �>�IDH -"�./0, (1� �"*(T1� :Q�@8!IT8L -ICN, �" .(3,g(T1 KTL -"�T./0, (T1�

4$T.) KTL "�T./0, :C/kL,E +,@8) KL :C/kL $8cj� [�, g(1 +,@8) KH "�," �,$0 -2$3, $8cj� �]�
ZT),IR K��)$T? E ��TH -E$T83 KTH �T?, [T�, +�3,""�./0, P, BE$F [�, '{(/?, `�?, ."�," -2$3,

1. Adnan Hye and  Riaz, (2008), p. 45
2,��QS> E -"IAOL . )*+1388 .� *(56

3. International Energy Agency
4. Erbaykal, (2008), p. 172
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K;?,E[�,$L�GL .(3�," P�83 -2$3, 4$.) KL B"�n/?, -,$L KH (G/k> -,bO) -2$3, *(T1� ZT)�R [�$�
�?, -"�./0,.1

K8TY$! *:TVH �ITy KTL-"�TT./0, (T1� E -2$T3, 4$T.) [8TL KT;L,� :T?�$L KTL KTH ,� :��T>
K/<,"$&:) *(3,K8TY$! :P, (TG���AR KTH "$TH b8Tkf� K/T?" ��TOh KTL +,I�(T1� -�T>2 K8TY$! *-�T>

K!$W:�Id3K8Y$! *-"�I<P�L -�>4 K8TY$! E  .:��T�G< -�T>5 �T;) K8TY$! xL-"�T./0, (T1� -�T>
[88M� KnN�) t� +,IGR KL -2$3, 4$.)$TL b8f/k)$8= E b8f/k) g�IW KL -"�./0, (1� �" B(GGH

:) $c, K��)$? -"IdI) E ��H -E$83 (8NI� Z),IRK8Y$! [�, `�?, $L ."�,%F�?�8? *�>KTH :��>
:) ��s�, -2$3, 4$.) l>�H 4(> �L(T1� $TL :LIV;)�T3 $Tc, (3I1`�T?, $TL  .(T3�," -"�T./0,

K8Y$!K!$W -�>�?�8? :�Id:) :~,$y -2$3, 4$.) l>�H 4(> �L KH :��>:) *(3I1 (G3,I�
K8Y$! [�, KH �?, Z8N" [�, KL [�, .(1�L K/1,(3 -"�./0, (1� $L :nG) $8cj� K;L,� t� "IdE $L �>

t� :VR) �" .(3�," (8Hj� -2$3, 4$.) KL -"�./0, (1� P, K!$yK8Y$! *ZL�fKTL -"�I<P�L -�>
 :T) +�8L E K/1," (8Hj� -2$3, 4$.) E -"�./0, (1� [8L K!$yE" :VR K;L,� t� "IdEKTH (TGGH

b> �Iy KL -"�./0, (1� E -2$3, 4$.):T) $8cjT� bT> -E� $TL +�)PxL�T;) *�T��O3 �" .(T3�,%F
K8Y$!"�./0, (1� $L :H(3, �� $nW $8cj� -2$3, 4$.) *:���G< -�>+,�,(T!$y E� [T�, P, ."�," -

K8Y$! [�,K8Y$! (G3�) �>B(8fR [�, $L :/8A�� -�>�?�8? KH (3,K!$W -�>:TnG) $8cj� -2$3, :�Id
K8Y$! *m0,E �" ."�,(3 -"�./0, (1� $L(T1� E -2$T3, 4$T.) [8TL :VR K;L,� "IA3 $L :���G< -�>

  .(T3�," (T8Hj� -"�./0,6K8TY$! KTH �T?, :TG/nF(T1� -�T>KTH :��>�ITDH �" $/TD8L -"�T./0,
:T) �"�TW *�?, $/D8L -2$3, KL �O3U :C/kL,E�T?�8? ��Ts�, *[�,$L�TGL .(T1�L4(T> �TL KTH :��T>

:) ��s�, -2$3, 4$.) �" l�,@!,:) t�$]� ,� �>�IDH [�, -"�./0, (1� "I1*[STY �" .(GH
K8Y$!K!$W -�>/kL,E +,@8) KH �?, �"�W :��>�IDH �" $/D8L :�Id$T/SH -2$T3, KTL �TO3U :C
�?,.7

1. Tsani, (2009), p. 2
2. Growth Hypothesis
3. Conservation Hypothesis
4. Feedback Hypothesis
5. Neutrality Hypothesis
6. Belke et al, (2010), p. 4
7. Nondo et al, (2010), p. 5
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2-2FB)nE :"XY"G! �#9Q9� .
-��8TTkL +,$CTD>E^& KTTdI� "�IT) P�TTL$�" P, -"�T./0, (T1� E -2$TT3, 4$T.) [8TTL KT;L,� KTMN�;)

:S�(0 P, KH K/!$F�,$0:) g�MN�;) [�, [�$��!,$H E �!,$H KMN�;) KL +,I�1)1978B��1, (  ."$TH
KL "I< KMN�;) �" �!,$H E �!,$H[8TL :VR K;L,� :?�$LGDP�" �TQ�$)U �" -"�T./0, (T1� E

 :3�)P B�E"1947-1874K/!�� .(G/<,"$&t� :VR K;L,� t� KH "," +�D3 �O3U -�>P, KT!$yGDP

KT;L,� :T?�$L KTL �ITDH ���< �" -"��P g�MN�;) �>(ML ."�," "IdE �Q�$)U �" -2$3, 4$.) KL
,(TH $T> KH (G/<,"$& $89/) E" [�, [8L*KTMN�;) "�IT) :3�T)P B�E" KTL KTdI� �TL g�TMN�;) [T�, P, 6

:TGM� *KTG8)P [�,�" "IdI) K8Y$! ��Oh P, :Q� �OG�, @d E KMN�;) "�I) -�>�IDH *'() -�>$89/)
K8Y$!K!$W *(1� -�>B"$H (8�j� ,� -"�I<P�L �� E :���G< *:�Id �" g�MN�;) [�, P, -",(M� .(3,

 B�E" KL KdI� �L �IDH ���<"�IT) tT8GQ� E #E� *KTMN�;) "�IT) -�>�ITDH �T� �ITDH *:3�T)P
#�,@F ���/3 E B"�n/?,K/!$F �,$0 Z8V]� E K�@J� "�I) B(1'E(Td eN�0 �" ,� +U ���/3 KH *(3,1

B"$H K�,�,.b�,
E KT/<,"$& -"�T./0, (T1� E -2$T3, 4$T.) [8L K;L,� :?�$L KL :��MN�;) @83 �IDH Z<," �"

E" E #E� KL K/kLB"$TH #�,@TF ,� :�E�n/) ���/3 :?�$L "�I) B�  ) -"�TA0 .(T3,1376:T?�$L KTL (
B��IH K;L,�E KT/<,"$& $J3$F �8VR t8GQ� P, B"�n/?, �L -"�./0, (1� E -2$3, 4$.) [8L g()

:) +�D3bT> $TL '�kQ� P, $/SH :3�)P KVW�! �" K!$y E" �8VR K;L,� t� ()U�" E -2$3, KH (>"
�L -"�A0 .(3�,"b> K;L,� :?�$LE B"$TH (T8�j� ,� $89/) E" [8L g()(GVL K;L,� t� "IdE :C/1�A3,

B$OL �L6,(TH $> -,$L g()(GVL '"�M� -I? KL �H$~ E Z�(M� �R$? �;< v8].� '() P, -$8F
) :��n;.) E :SD�$L, .�?, B"$H KA?�]) ,� �>$89/) P,1380�T;< v8]T.� -ITCN, P, B"�n/?, �L (

L,� :?�$L KL B"�EU$T! 4$.) E -"�./0, (1� [8L K;B�E" �" +,$T�, �" :T/n3 B(TSR -�T>1338-
1378B"," +�D3 E K/<,"$& B"�EU$T! 4$.) P, :�VR K;L,� (3,rN�T<�3 (T8NI� KTL :T/n3 B(TSR -�T>

B��IH �" :V<,"."�,(3 "IdE g()

1. Kraft and Kraft
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 /�A\1:5S= FB)nE :"XY"G! �=eH .5SQV o5"H � iH(, 5, �-&)T
D>E^&+,$CKMN�;) "�I) -�>�IDH E B�E"t8GQ� E #E����/3

Hwang and
Gum (1992)

+,I���)1955-1993(�8VR$J3$F
t�K;L,�:VRE"K!$y[8L(1�-"�./0,E4$.)

-2$3,

Cheng and Lai
(1997)

+,I���)1993-1955(�8VRI��k8>
K;L,�:VRP,(8NI�KL�S?4$.)-2$3,"IdE
K/1,":NE4$.)-2$3,K;L,�:VR(8NI��k83.

Nachan et al
(1998)

{�S�,IF)1950-1985(ZC3,-$J3$FEECM

$c,�A�)4$.)-2$3,$LGDP:M0,EK3,$?E"IdE
t�K;L,��8VRt�K!$yP,4$.)-2$3,K3,$?KL

GDP:M0,EK3,$?

Stern (2000)�Q�$)U)1994-1948(�8VR$J3$F
K;L,�:�VRt�K!$yP,4$.)-2$3,KL(1�

-"�./0,

Yang (2000)+,I���)1954-1997(�8VR$J3$F
t�K;L,�:VRE"K!$y[8L(1�-"�./0,E4$.)

-2$3,

Glasure (2002)B$H)2000-1961(�8VR$J3$F
t�K;L,�:�VRE"K!$y[8L4$.)-2$3,EGDP

"IdE*"�,"�":N�~KH�S80�n3lf3
[88M�B(GGH-,,�-P�L:)(GH.

Oh and Lee
(2004)

B$H)1999-1970(�8VR$J3$FK;L,�:�VRt�K!$yP,4$.)-2$3,KL(1�
-"�./0,

Zou and Chau
(2005)

[8h)2002-1953(
t8GQ�b>:C/1�A3,E

�8VR$J3$F

"IdEK;L,�b>:C/1�A3,[8L4$.)�n3EGDP*
"IdEK;L,�:VRK!$yE"�"g()(GVL-,$LB�E"-�>

:3�)P1953-1984E1985-2002*"IA3K;L,�:VR
�"B��IHg()�"B�E"1953-1984E"IdEK;L,�

:VRP,4$.)�n3KLGDP�"B��IHg()-,$L
B�E"1985-2002

Rufael (2006)
17�IDH:��f�$!U
)2001-1971(

t8GQ�b>:C/1�A3,E
�8VR$J3$F

"IdEK;L,�b>:C/1�A3,�"9*�IDH"IdEK;L,�
:VRP,GDPKL4$.)-2$3,:Q�$/QN,�"6*�IDH

"IdEK;L,�:VRP,4$.)-2$3,:Q�$/QN,KLGDP

�"3�IDHE"IdEK;L,�:VRK!$yE"�"3�IDH

Lise and
Motfort (2006)

K8H$�)2003-1970(
t8GQ�b>:C/1�A3,E

�8VR$J3$F
"IdEK;L,�b>A3,:C/1�[8L4$.)-2$3,EGDPE
t�K;L,�:VRt�K!$yP,GDPKL4$.)-2$3,

Chontanawat et
al (2006, 2008)

*�Q���/?�H�",IN�kN,E*�3�)�&
*`,�E(G>K�IF,��Q83

Z3�&t8)�G�"

(1�-"�./0,Z8N"B"�n/?,$/D8LP,-2$3,�"
-�>�IDH*�Q���/?�H�",IN�kN,E�3�)�&:)*(1�L�"

:N�~KH�"-�>�IDH*`,�E(G>*K�IF,��Q83
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1. Threshold Regression
2. Newton-Raphson
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