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 E ]9&C6 09J) m�0^!0 K$.BJ, r�.& �� CO6 3L 9?L�09O��) 9O&� E �O@�b jJOW6 �6aO2 9O<0#�

."b09<�J, $RS 3, 0� K"�G.H0
0 �" OR,0� "#pE 3Jd$! g��0" 9GH 34�56 *�3OR5< �O� CORS$JT 39O&� =�OJ6 3OR,0� �" �O@I&

N�$, K�D�#BL E N)E0 #s/ K�D�#BL �" 0� KP$<0 Q$G6 9&� E K"�G.H0�E" K0$,8 C<�6b
1980 ��2006 t��.< E gJ?L =#6bU3,896U �2"b0 �#Oo?6 *O�0 K0$O, .gJOD" �0$H 3@��56 "�#6 0�

U 9e *J+l� 'E�3<�.213<�.O2U 9Oe *JO?` *.!�O� .�O20 89& 8"�q.20K0$O, K"�O�b �OJ+D0 b0 K0
�2�J2 u�+/0.�20 �0"�#S$, �D�#BL b0 8E$> E" $D �" KP$<0 _,�?6 VJWY ��$�96 K�D

1. Threshold Level
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 3<�.2U VR2 b0 i) K"�G.H0 9&�89& 3.q>C6 mD�LC6 Cq?6 ��) 9,��b0 $Od�e 3O4�56 �" .("#&
 #s/ K�D�#BL �" KP$<0 Q$G6 9&� $, K"�G.H0 9&� m�0^!0 $w0 C2�$, K0$, K"$I�E� *J?`

"�q.20 N�$, K�D�#BL E N)E0C6 8."#&
4�563 �" $d�e6gJD0#OS CO,$;� ]�OZ4�R6 �E$O6 3O, :E" mOl, �" .�O20 89O& gJo?� ml,
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t��O.< E 8"#O+< "�EU$O, N�$, K�D�#BL 8E$> E N)E0 #s/ K�D�#BL 3O,89O6U �O2""�#O6 0�
"0" gJD0#S �0$H 3@��564�" E_+p 3, C<���) ml,3;J.< E K9?,.�S0"$) gJD0#S K$J>

2.IH)de ;"uV"J! 6�)!
b0 .�O20 89O& 3O.S0"$) KP$O<0 Q$OG6 E K"�OG.H0 9&� =�J6 3R,0� C2�$, 3, K"��b ]�Z4�R6 �"

D" $S0E031970R,0�3"�#O6 C<#>�O<#> K�OD"$I�E� �, K"�G.H0 9&� E KP$<0 Q$G6 *J, �JX/
�0$H C2�$, E yW, *�0 .�20 3.&0" 80$+D 3, K��>b�2�< E zH�?.6 t��.< ]�Z4�R6 *�0 3.-40 .�!$>

]E�q� b0 K09p zH�?.6 t��.<M3OZ4�R6 "�#O6 K�D�#BL 3, {#,$6 K"�%< E K��.S�2 MCl���� K�D
1. Organization of the Petroleum Exporting Countries

[6�&:M=0$�0M|0$/ =�.@,$/2MK"#ZM��#L0C,$/ ]0��6M89W.6 M$ORH M$O�0^;40 MCO-J4 M3O�$;J< MK^<E9O<0 Ma}E^O<E c#OA<UE
 �E"0#L0

2. Organization for Economic Cooperation and Development
3 .[6�&[�b$, :*J` E 9?D M3J2E� M3L �;<U b0 .*�04 �#BLC>F�E K0�0" K"�G.H0 K�D$-~.6 CS$, ��W4 3, CL$.B6 K�D 9?.@D

C6C>F�E *�0 ."0" �0$H $A�9I� ��?L �" E 8E$> N� �" 0� �%<U =0#�MKP$<0 Kc�, Q$G6 Mc�, K"�G.H0 9&� h$< :b0 9?���-/ �D
�#BL Kc�, �Z2E E "��b �JZ+p.

4.K�D�#BL �"BRIC _H0E �" .�20 3.&0" �D�#BL *�0 K"�G.H0 9&� �" C.J+D0�, m5< MKP$<0 Q$G6 Kc�, 9&� �D�#BL *�0
8"$L 3,$;� 3Z2#� u�e �" K�D�#BL =�J6 �" 0� KP$<0 Q$G6 9&� *�$�c�, .9<0i) 9&� E KP$<0 Q$G6 =�J6 3R,0� C2�$, �cE0

*JJZ� [60#/ �S�?& �" K"��b �J+D0 b0 M�D�#BL *�0 �" K"�G.H0 E 8"#, �0"�#S$, C,$;� ��W4 3, KP$<0 Q$G6 89??L��6E"
3.!��, C,$;� K�D3C6 896U �2" 0� C��?-6 9<0#�K0$, t��.< 3@��56 E [JXW�3,896U �2"�D�#BL �, $A�" K K�D�#BL 3X+p b0)

."�EU gD0$! (9<�0"�#S$, KP$<0 Kc�, Q$G6 b0 3L N)E0
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'E� $, C?.-6 (K"�G.H0=#6bU 9?<�6 C;?2"�G.H0 C.?2 K�DC6 8"�q.20 $;<$> �JX/ K�D  .9O<"$L
x#GS *�0 �"MC6�!0$L E �!0$L ]�Z4�R6 3, =0#�1�<c E �L��LU M2�<0E#D E #� M3E #O� M

K#`4� E uE�0 M#5NJ<��L E C<��L"�< M*J`�< M6C<�.@T�, E 0�9Y#,0 M7:�> E �<0#D M8E =b �?,
9.@A<0 E =b9 �60 ."$L 8��&0 *�0 ]�Z4�R6$.BJ,  .9O<"#, g%6 K�D$J~.6 Q(e b0 C&�< '�#� ��`"

i) E ��L KE$J< 9?<�6 K$A�" K�D$J~.6 ="$L 3!�d0 �,) 8$J~.69?` K�D#A40 b0 :E" [@< ]�Z4�R6
E (3��6$2'E�[JXW� 3X+p b0 C;?2"�G.H0 *�#< K�DgD K�D=U b0 3OL 9O<"#+< 8"�q.20 CA.&�-<0
C6 3X+p=$.20 ]�Z4�R6 3, =0#�10MVJ@6 E VJ@611 E�#2a>12 ."$L 8��&0

���p�)E9<�, E �Jq&13E$>E$L E *+2E$>148"0" b0 8"�q.O20 �O, 3L 9<"#, K"0$!0 *J.@l<K�OD
� *JJ-� 3, CZR56 C<�6b K$2R,033OL �O@�b jJOW6 kO�$l� E K"�OG.H0 9O&� �O,CO?W?6 =0#O?/

i.<b#L15�@�b C?W?6 .9?.S0"$) �!�� ]$%&i.<b#L CRJW6)ECK [I& 3, 3R,0� N� 3L (
UEv� M�20 96U�" E C>"#4U *J, 3<E�0KE� 0� C-O@< 8�!� K#2 3, $5! b0 �#BL N� u�5.<0 ]0$Jw

C6 =�B< �@�b jJW6 �JqJL ]0$JJ~�.9D"ECKmJ)C6 C?J,NO� 9O6U�" m�0^O!0 �O, 3OL 9O?L
C>"#4U 09.,0 M3Z2#� $J@6 �" �#BLC6 m�0^!0 �@�b jJW6 K�D M9,���60 $O2 96U�" m�0^!0 �,0 3<

C>"#4U MC!�L =0^J6 3,C6 mD�L 3, �E$& �D9??L.16

 u�2 �" ��, *J4E0 K0$, ���p�)E9<�, E �Jq&1992 OR,0� C2�$, 3,3O2 9O6U�" *JO, CO,$;�$0 E 3<
[A?p h$< M0#D C>"#4U ]9&34�,b 9J4#� E g4�2 C<9J6�&U rU 3, C2$.2" MC�0"b�" 9O6�p K�D

1. Kraft and Kraft (1978)
2. Akarka and Long (1980)
3. Yu and Hwang (1984)
4. Yu and Choi (1985)
5. Erol and Yu (1987)
6. Nachane, Nadkarni and Karnik (1988)
7. Abosedra and baghestani (1989)
8. Hwang and Gam (1992)
9. Bentzen and Engsted (1993)
10. Stern (1993)
11. Masih and Masih (1997)
12. Glasure (2002)
13. Shafik and Bandyopadhyay (1992)
14. Grossman and Krueger (1993)
15. Environmental Kuznet Curve

16.C+��L�#)EC+JD0$,0)1387(
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 b0 mJ, *J,149u�2 uaS �" �#BL K�D1990-1960) $>E$L E *+2E$>  .9?.S0"$)1993^OJ< (
$2 96U�" m�0^!0 C4�+.e0 ]0$w0 MC%,�B6 C,$;� ��L �"0 K0$, 0� 0#D C>"#4U KE� $, 3<52$%O&

 b032 8�E" �" =�%p �#BL1988-1977=0$AOBDEF) M3OZ4�R6 E" $D �" .9<"0" �0$H C2�$, "�#6
9O6U�" VRO2 �O� M96U�" m�0^!0 �, 80$+D 0#D C>"#4U ]9& 3L 9?.!���"3000�O�4000 �" �c"

Z4�R63 96U�" VR2 E C4E04000 ��6000Z4�R6 �" �c"3C6 m�0^!0 C6E"�E$O& i�2 E 9,��3O,
C6 mD�L  .9?L

$+�$I�0$L E "�.@XL1E _,�O?6 Q$OG6 M�O@�b jJOW6 �OJqJL =�J6 ��#) {�-��0 N� "#pE 3,
C4�e �" 9<"0" =�B< �%<U .9<"$L 8��&0 K"�G.H0 �J4�Z!  ) _,�O?6 Q$OG6 3L8FO�E 3O,   (KP$O<0 _,�O?6

, 0� C6�A?D"Eb K"�G.H0 _!�?63C6 �2"6 $O, K��O-<��b ]0$Ow0 ]969?X, �" M9D"3O, �O@�b jJOW
C6 K�p."�0(>
$L#�2 u�2 �"1995b�O, *.!$O> $Oo< �" �,8C<�O6b1991-1971[OJXW� b0 8"�q.O20 �O, EK�OD

 ��B.<0 =0^J6 ]0$JJ~� C2�$, 3, M3<�J4�2 CZR562Co"0" =�OB< E0 3OZ4�R6 .�OS0"$) 96U�" [,�56 �"
 b�> ��B.<0 ]0$JJ~� 3L2Co3,�q< �+JH ]0$JJ~� �, ��I&U �#f.�20 {�-��0 �"
*+)�` E 10$>U3*O�0 .9O<"#+< ��OW4 0� KP$O<0 �O+JH M"#S 3Z4�R6 �"E" v� *+Od$O, 9OJL

�+JH �J+D0"�OG.H0 u9O6 NO� kO4�H �" $OJ~.6 *O�0 "E�E 3O, M�DC;?O2EKCjO,0E� E 3O.S0"$)
96U�"-96U�" E KP$<0-2Cou96 *�0 b0 896U$, 3;J.< .9<"0" �0$H C2�$, "�#6 0� , K�OD ]9O69?X
96U�"-6 N� $A�" 96U�" $J~.6 3L "0" =�B< �+JH��@�b �JqJL KE� $, �0(>$w0 3q4 �� CRJW6

 KP$<0 K�d�5��@J<.
*+)�` E K�#24�@�b K9p ]aIB6 CXY0 �X/ 3L 0� K��;� KP$<0 Q$G6 _,�?6 CRJW6

�@�b�20 CRJW6M�" KP$O<0 3O, b�J< 9?` $D 3L 9<"0" =�B< �%<U .9<"0" �0$H C2�$, "�#6E" $OD
9O& 3.S�O2 K�Dc�L ]0�"�Y [J4" 3, 3Z2#� u�e �" E C.Z?Y K�D�#BL 8E$>8m�0^O!0 C.Z?OY

C6m�0^!0 *�0 �60 M9,��    .�O20 $.OBJ, kO�0$6 3, 3Z2#� u�e �" K�D�#BL �" MKP$<0 Q$G6 3, b�J<
=�6b *J+D �"3.@<0#� C.Z?Y K�D�#BL M 9O& 3.S�2 K�Dc�L b0 CBl, ="$L "�0E �, 9<08 OYC.Z? M

 CO6 360"0 �" �%<U .9?D" mD�L 0� KP$<0 Q$G6 3, =�&b�J< 9O?�0^!0 3OL3.S�O2 K�ODc�L ]0�"�OY

1. Kolstad and Krautkraemer (1993)
2. Tuker (1995)
3. Agras and Chapman (1998)
4. Suri and Chapman (1998)
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 C?W?6 K"#ZY �+@H "�;�0 �" C+%6 [6�/ MC.Z?Y K�D�#BL j2#� 89&ECK C4�Oe �" 8"#,
 .�20 89& $;?6 �#,^6 C?W?6 C4E^< kJ& 3, �D�#BL *�0 ]0"�0E 3L

��<"�L16b �" "#S �J5W� �"?J3K^OL$6 K�JO2U K�D"�OG.H0 K0$, 3L KP$<0 Q$G6 K�D#A40
K0$O, CO5J5e COXS0" \4�OS�< 9OJ4#� E �JZ+p 9&� MKP$<0 Q$G6 =�J6 3R,0� b0 M"#, 8"0" :�;<0

mJ)�09O��) K"�OG.H0 9O&� E $qOY K"�OG.H0 9O&� K#���?O2 E" �" KP$<0 Q$G6 C?J,59OY�"
�OX.l6 K�D�#BL K0$, E0 t��.< ."$L 8"�q.20"#O, ]E�Oq.63O<#+< K0$O, .�#OBL 3OL "0" =�OB< E0

 E $qY K"�G.H0 9&� h$< �$! �, M=�.@H0^HvO� 3O, �"�OH MKP$O<0 9J4#� VR2 ]�-wCOXS0" b�OJ< *J6
"#, 9D0#S "#SMC4�e �"  .�O!$> 9D0#S �#BL =U b0 0� C��<0#� *�0 �-�6 K"�G.H0 9&� h$< 3L

mJ) E0�O� =�.@?+L$� �#BL 3L "$L C?J,5 O� ECO.e �10CXJO@! KP$O<0 9OJ4#� "0b�O6 89O?�U u�O2
mJ) *�0 .�&0" 9D0#SC?J,K�D�#BL K0$, �D$A�" 35R?689& 3.q> .�&0" K$A�" t��.<

]�#! �<#6 =E E ^J4 �0$JS028"0" b0 8"�q.20 �, M�" 3<c�2 K�D b�O,8C<�O6b2003-1970'aO�
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gDC6 =�B< �%<U �J5W� .9?��+< *JJ-� CA.&�-<0E KP$O<0 Q$OG6 3L 9D"GDP gOD   .9?.O@D 3.O&�-<0
R,0� N� "#pE K�?Z6 3, *�03N�) �JX/ K"�G.H0 $J~.6 E" *�0 =�J6 (3!$fE" �� 3!$f�20.

K��2 E 1�.�#2 3?J6b *J+D �"3 KE$J< ]0$w0 u$.?L �, M\4�OS�< �O,�w 3��6$O2 [JIB� E ��L
R,0� M#A40 �"39?X, K$;<$> �JX/ b�> ��B.<0 MK"�G.H0 9&� =�J6 ]962Co0� KP$O<0 Q$OG6 E

;J.< .9<"#+< C2�$, 3JL$� K0$,3, �%<U �J5W� b0 3L K��o.<0 b0 �E" E 3p#� k4�p3 *�0 896U �2"
0C6 $o< 3, 3L �2 ��B.<0 92�2Co Q$G6 $;<$> �JX/ M. iI/$, 3< E 9&�, KP$<0

C6 =�J, 89& :�;<0 ]�5J5W� E ]�Z4�R6 :�+�b�O> $.OBJ, 3O` $D ��B.<0 3L 9??L2CoCOGH0 �"
CO6 $O;?6 *JO6b CO6$> 3, 3L 0� �@�b jJW6 k�$l� 3, {#,$6 [IB6 M�J<" {�5<""$O> $�9�9O&

C6 .9?L
b�> ��B.<0 3L �;<U b02Co $.BJ, KP$<0 Q$G6 3;J.< �"�203, M CO6 $o<K0$O, 80� �O%?� 9O2�

Q$f$, KP$<0 Q$G6 mD�L M[IB6 *�0 Kb�2�20� M�D�#BL K0$, ^J< $60 *�0 �60 8FO�E 3,K0$O,
C6 "09+XH �0#&" C+J+G� 9?.@D 3Z2#� E 9&� u�e �" 3L C��D�#BL.""$>

1. Kadnar (2004)
2. Lise and Van Montfort (2006)
3. Soytas and Sari (2007)
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3.+E)3( F)%! G46 � +,"%-.( G46 IH)de �JH(6
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K"�G.H09J4#� 9&�)u�2 $.BJ, �" N)E0 K�D�#BL (C5J5e CXS0" \4�S�<�,�OR6 .�20 Cq?6 �D
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C6 *60" KP$<0 Q$G6 3, K"�G.H0 9&� C?Z�) "�0" "#pE N)E0E �OJH" =09?` 3R,0� *�0 �60 (9<b
  .�@J< gIW.@6

 �"�0"#+<K�D2 M3 E48E$O> �" kOJ�$� 3O, KP$O<0 Q$OG6 9&� E K"�G.H0 9&� =�J6 3R,0�
 MN�$, K�D�#BLOECD E =�%p�"8�E" *J+D.�20 89& 8"0" =�B<

=U N�$, K�D�#BL �$.B6 C>F�E0C�c�O, KP$O<0 Q$OG6 b0 �O%?� 3< �D�#BL *�0 3L �2
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�D�-& $A�9I� 3, ... E �#BL �Z2E.9<�0" C��D
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 6(,B732 +"�6BCD 6, +E)3( F)%! G46 i)3 � +,"%-.( G46 i)3 .BRIC

 6(,B733 +"�6BCD 6, +E)3( F)%! G46 i)3 � +,"%-.( G46 i)3 .OECD

 6(,B73446 i)3 � +,"%-.( G46 i)3 .'"\` 6, +E)3( F)%! G
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, 3C6 $o<h$< �" 92�K#H $J~.6 E" *�0 *J, {�-��0 MK"�G.H0 9&� Kc�, K�D �O20 $�.]��O-/ 3O,
$A�"Mh$< �" h$O< �" E 3.!�� m�0^!0 K$.BJ, ]9& �, KP$<0 Q$G6 Mc�, K"�G.H0 9&� K�DK�OD

�JZd {�-��0 *�0 MK"�G.H0 *J��) E g�a6 9&�C6 $� h$O< M9&�, VJWY 3Jd$! *�0 $>0 ."#&K�OD
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4! X!(BQ .v+E)3( F)%! )H )A
C6�A?DC6 �-WY KP$<0 Q$G6 b0 3LC6 gJ?LK"#OS 3O, 0� KP$<0 3L gJ&�, 3.&0" 3p#� C.@��,

C+< Q$G6 "#SNJ6�?�"#6$� uE0 =#<�H �-f .gJ?LMC+< KP$<0=#<�OH �O-f E "#O& Q$OG6 9<0#�
NJ6�?�"#6$� :E"M [,�H KP$<0*J��) CWR2 3, $�c�, CWR2 b0 [�9-�KP$O<0 [�9O-� 9?<�6) �20 $�

[6�e �60 (�6$> 3, CIJ<�I63O, $OA�" 8"�q.O20 b0 iO) �O%<U 3OL 0$` 9?.@D Q$G6 [,�H KP$<0 K�D
9?.@J< "#S 3J4E0 [I&([J-6#�0 �#�#6 �" *�^?, |0$.e0 9?<�6)*�0$,�?,E �ODc�L b0 8"�q.O20 3O, b�OJ<

, b�J< M]�69SC6 kp#6 0� KP$<0 3.""$>»KP$<0 K�d�5�«[6�e b0 CBl, =U�O20 KP$O<0 K�OD
v� K0$, 3L\JlOB� [O,�H �0b�O, �" =U $Ow0 E 9?.O@D :E^4 "�#6 ]�69S E �Dc�L 3, �6 K�Db�J< *J6

�20.1

*O60" (�#OBL NO� �") KP$O<0 Q$OG6 $, K"9Z.6 K�D$J~.6 MC,$;� E K$o< ]�J,"0 1�20$,
C660"0 �" .9?<b 3, 3K9?`g%6 b03O.!$> �0$OH 8"�q.20 "�#6 �J5W� *�0 �" 3L �%<U *�$� 9O<0M8��O&0
C6  .gJ?L

+,"%-.( G46
CI� KP$<0g%6 b08"�%< *�$�C6 r#@W6 9J4#� _,�� �" �D"#&.2 KP$<0 Q$G6 ^J< C,$;� ��W4 3,

3ZO2#� u�Oe �" K�D�#BL 3X+p b0 =�%p K�D"�G.H0 �" �#O%�#< E"�O�b 9Oe �O� vO.6 K9O&� b0 $w
 �D�#BL =U�" K"�G.H0.�203h$<, �, Mc�, K"�G.H0 9&� K�D3 ��B! M9�9p K�Db�J< ="�EU "#pE

89?�0^!C6 "�0E KP$<0 Q$G6 $, 0� K0.9<�EU
Z2#� E �#%�33O, "#OS *O�0 3OL �&0" 9D0#S C) �" 0� KP$<0 $�c�, Q$G6 M9�9p K�D�0b�,

Db�> b0 C%,�?.6 $�"�56 ��B.<0CO6 $O;?6 C+O2 K�kOp#6 MC+O2 K�ODb�> ��OB.<0 m�0^O!0 .""$O>
1. Saboohi, Y. (1371), p. 117

� .) 9?4#JXL1984(
3. Chousa, J. P.,Tamazin, A. and K. Chaitanya (2008)



186 �!"#$%&�����"�4 /"0 '()*( +,"%-.( + 56"74 1�,23"49

,#< 3, ^J< *�0 3L 89& �@�b jJW6 ���qe 3, {#,$6 ]�609H0 m�0^!03 CXS0" \4�S�< 9J4#� "#S
C6 m�0^!0 0�9D".1KP$O<0 Q$OG6 �O, C+J5.O@6 {�-��0 K0�0" K"�G.H0 9&� h$< M*�0$,�?, �O20 M
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ml, �" KP$<0 Q$G6 =�@I� "�G.H0 �X.l6 K�DJ<mOl, �" KP$O<0 ]9& ��@E �Z?OY K�OD
]9O& b0 $.OBJ, kO�0$6 3, [5< E [+e    .�O20 Kb�E�OBL E ]�69OS mOl, �" =U3 *�0$,�O?,9O&�

ml, �" K"�G.H0."�09< KP$<0 Q$G6 $, C%,�B6 $w0 �X.l6 K�D
m�0^O!0 �O, M=9O& C.Z?OY 3OXe$6 3O, �0(O> $JO@6 �" MKP$O<0 3, 3Z2#� u�e �" K�D�#BL b�J<

Z?Y ]09J4#��S�2$�b *J?�+D E �#?.6 ]�;<�S��L "�;�0 E C.0 K�Dm�0^O!0 ]9O& 3O, K"�G.H
.�20 3.!��4

S?u7` G46 i)3
 Q$G6 �" 3L �20 C2�20 [60#/ b0 $A�" CI� �JZ+p 9&� h$<3O.!$> �0$OH 3p#� "�#6 KP$<0

.�205� 3, b�J< �JZ+p 9&�v� �#o?6 3, 0� ]�69S E c�L 9J4#=E^O!0bE� K�Db�J< *J6�" �OJZ+p
C6 m�0^!0 9&� u�e$O;?6 $.OBJ, 9OJ4#� �#Oo?6 3O, KP$O<0 $.OBJ, K$J>��OI, 3O, "#OS *�0 3L 9D"

C6."#&
Xf3 � X7M

C6 r#@W6 KP$<0 Q$G6 =0^J6 �" g%6 [6�/ N� [5< E [+e."#&6 �D$q2 "09Z� 3L C5f�?6 �"
C<c#f �!�@6 �, �D$q2 M�20 $�c�,C6 :�;<0 K$�Z� 8$Sc�, E "$J>M�O20 $.OBJ, 3OJX5< [��2E "09

.�20 $�c�, KP$<0 Q$G6

1. Shafik, N. (1994)
2. Chaitanya, K. (2007)

3.C2�-/) ��;< C!0E E "0F<1383 (]9&ml, �" 0� KP$<08"$L 3@��56 =0$�0 �" K"�G.H0 �X.l6 K�D.9<0
4. Chaitanya, K. (2007)
5. Ibid
6. Chousa, J. P., Tamazin, A. and K. Chaitanya (2008)
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I-u#> +"�n"D ;(,6(�
9& 3.S�2 K�Dc�L ]0"�0E8E" K$Ow0 K0�0" MC.Z?OY�D�#OBL �" KP$O<0 Q$OG6 KE� $O, 3�#O2
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c�, KP$<0 Q$YC6 9J4#� C�9&�, (9<9&M]0"�0E �" m�0^!0 K�Dc�L89& 3.q>KP$O<0 Q$G6 M

*J&�6 �#< b0 C.Z?Y ]0"�0E $>0 �60 ."0" 9D0#S mD�L 0�3��6$2 K�Dc�L E ]cU 3RO20E E K0 K0
 ."b 9OD0#S *60" �#BL �" $.BJ, 9J4#� 3, 3L 0$` ��!� 9D0#S c�, �#BL �" KP$<0 Q$G6 M9?&�,

i)4�S $w0C6 �D�#BL �" KP$<0 Q$G6 KE� $, C.Z?Y K�Dc�L ]0"�0E m�0^!0 \�O-�6 9<0#�
.9&�, Cq?6 ��

*+)�`2C6 =�B< "#S 3Z4�R6 �" �" C.Z?Y K�Dc�L ]0"�0E 3L 9D"$.BJ,u�Oe �" K�D�#BL
3Z2#� K�D�#BL b0 3Z2#��O-�6 �D�#OBL COS$, �" 9O<E� *O�0 gD $>0 E 3.&0" CBD�L 9<E� 3.!��

M9&�, .�20 ^J`�< ��J@, =U =0^J6
I-u#> +"�n"D ;(6,">

Q$OG6 $.OBJ, m�0^O!0 3, E �20 80$+D C�c�, KP$<0 Q$G6 �, �E9Y [,�H C.Z?Y K�Dc�L 9J4#�
C6 $;?6 KP$<0.""$>3, 3��"E9W6 [J4"�O, C.Z?OY K�ODc�L b0 K��J@, 9J4#� MC.@�b jJW6 K�D

KP$<02#� u�e �" K�D�#BL 3, Mc�, K$,�O@�b [}�O@6 3O, �-O@< K$O.+L 3OT9T" 3L 3ZCORJW6
 .�20 89& [5.?6 9<�0"

*+)�` E K�#24�B<C.Z?Y K�Dc�L ]0�"�Y 3L 9<"0" = �" 89& 3.S�2K�D"�G.H0u�Oe �"
3Z2#� K�D�#BL �+2 3, 3Z2#��20 m�0^!0 3, E� 3.!��.3.I<*O�0 K0$, �d�5� M3I<U 3p#� k4�p

�, M�D�#BL *�0 b0 ]c#GW6K�D"�OG.H0 �O%<U CXOY0 K$.OB6 E �20 m�0^!0 u�e �" C�c�, h$<
3Z2#�3.!��.9<0

wV"K"3 SH"A �*"!)0 X?xCe
8PE$) .�20 �,�w 3��6$2 [JIB� KP$<0 Q$G6 $, �0(>$w0 [60#/ b0 $A�" CI�3��6$O2 K�ODK$O,

ml, �" 3L$�b �� C.Z?Y �X.l6 K�D�S�2C6�" 0$p0 3Xe$6 3, �D0 Q$G6 M9?�U �W� 0� KP$<
�vC6 �0$H $Jw .9?D"3<#+< K0$, $�b KE� =aOL ���l6 �S�O23I-O& M�ODE 3.JO@�$.I40 u�O5.<0 K�OD

1. Chousa,J.P. ,Tamazin,A., Chaitanya,K. (2008)
2. Chapman (1998)
3. Chousa, J. P., Tamazin, A. and K. Chaitanya (2008)
4. Suri and Chapman (1998)
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C6 �0$H 3@��56.gJD"
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:"$J>
1. CRS K�RS VJWG� u96 N� V�$G�K0$,="$OL =#6bU K0$, 3��) K#A40 N� "�;�0

u96 ="#, CRS $qY �$!
2.3<�.2U K�RS VJWG� CRS$JT u96 *J+l�K0)TAR_ ECM O��) $, ( 3ECMCORS

89& 8"b *J+l�
�3"-0L +"JK m?<%e /G!+(
3<�.OO2U K�OORS VJWOOG� u9OO6 K0)TAR_ECM(gJOO+Z� �OO, 3OO4"�Z6 COOD"ECM ="$OOL 3!�OOd0 E

3<�.2U 3.@-+D"#S g@J<�I6 K0)TAR(3,ECM3, "�09<�.20C6 �2"K#OA40 kOJ�$� *�9O, .9O�U
, KP$<0 Q$G6 9&� 3C6 V�$G� $�b ]�#Y ."#&
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1. Chaitanya, K. (2007)
2. Threshold Auto-Regressive Error Correction Model
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KP$<00& b0 $.BJ, K"�G.H0 9&� h$< 3�<�?` M"#, 9D0#SK9&�,*�0w0 $,0$, $10 && !.�20
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9D" m�0^!0 K$.BJ, k�$d.$A�" =�J, 3,MKP$O<0 _,�?6 89?�0^! Qa�0 3?�^D 3, K"�G.H0 $�c�, 9&�

,3C6 �2".9�U#fqHE u3        .�O20 89O& r�Ol.<0 ^��0#O& E NOJ}�LU K�OD��JZ6 b0 8"�q.O20 �O, 3?J%,
C4�6 K�D��6U ml, b0 b�J< "�#6 ]�/af01IMF*JO, C4�O6 K�OD��6U b0 *J?�+D E[OX+40IFS2 E

\S�&C<�%p 3Z2#� K�DWDI3.�20 89& 3J%�
4"�Z6) �RS VJWG� K#A40 �"3)1(B�� KE�e 3L C��D$J~.6 (3O&�, 9Oe0E[Od�q� kO@e$, 9?

-�$63C6 ��W4 VR2 k@e$, �<�6 K�D$J~.6 E uE0B�� =#6bU .9<#&3#OA40 K�OD$J~.6 K0$O, 9Oe0E
C6 3}0�0 9Z, ml, �"."#&

R,0� �"34"�Z6) ]969?X,3)2(OX+p E COXS0" \4�OS�< 9OJ4#� b0 CZ,�O� jO5! KP$<0 Q$G6 (3
�D$J~.6 .�20 89& V�$G� 9<E�$A�" K, 3"#, �<�6 [J4"R,0� �" =3C+< "�0E ]969?X,.9<#&

1. Financial Statictics of IMF
2. International financial statictics
3. World Development Indicator
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 �"$.BJ,3<�.2U �0956 "�0#6CO6 E �O20 3.S�?O&�< K0��O?L �" �O@��, $OA�"u9O6 K�OD$.60��)
TAR=�O` 3<�.l-O&#S ."#O& "�EU$,1K0$O, 0� CO&E� C,�J.O2"�09O56 b0 ��>b�O2 K"�EU$O, 3O,
3<�.2U3, K0$, M'E� *�0 �" .�20 8"0" 3}0�0 K00956 ="�EU �2"  ) 3O4"�Z6 M3<�.O2U �1K0b0 3O, 0� (

 �X.l6 $�"�56K89<�+JH�, ]�Z,$6 �#+;6 =#J2$>� $D K0$, E 8"$L "�EU$, �DS(K)3-O2�W6 0�
C6.gJ?L 3<�.2UK̂ 3L �20 K�0956S(K)C6 [H09e 0� .9?L

 IH)de o*"-3
=#6bU 09.,0"�#6 �" 0� 9e0E 3B�� K�DCO6 :�O;<0 u9O6 K�OD$J~.63OR,0� "�EU$O, 3O, i�O2 MgJOD"

9?X,C6 ]96 gO%6 E g�b0"$)     (g.���OA4) $O, �0(O>$w0 [O60#/ *�$O�0� ]9O69?X, �" KP$O<0 Q$OG6
C6 C��2�?&89<�+JH�, b0 8"�q.20 �, 360"0 �" MgJ?LR,0� K�D3�ORS VJWOG� u9O6 *J+l� 3, ]969?X,

CRS$JT E CRS �4�e E" �"3<�.2U)K0C6 (.g�b0"$)
I*"-9*( 'B!:L

 �#o?6 3,[JXW�gD K�D$J~.6 C��<�6 09.,0 CA.&�-<0Mu96�0$OH =#O6bU "�#O6 CO6 ."$OJ> C<�O6b 3OL
CO6 M9O&�, "�O�b �D�#OBL b0 :09L$D �" C<�6b K$2 ]09D�B6 "09Z�b0 8"�q.O20 �O, 0� C��O<�6 =0#O�

=#6bUL b0 :09L$D K0$, 3<�>09p ]�#Y 3, 9e0E 3B�� K�D."0" �0$H C2�$, "�#6 �D�#B
 �60=#6bU ]�9H�� K�D8"0" 8�E" u#f 3L C6�A?D 9e0E 3B *J��) ��J@, �20 gL �D �O20 �" .

=#6bU b0 8"�q.20 j�0$& *�08"0" K0$, 9e0E 3B�� K�DDK� =#O6bU ]�9H m�0^!0 K0$, C�#X,���OD
.�20 K�E$dM3<#+< K0$,=#6bUCI�" [�6 9e0E 3B�� u#+Z6 K�D-$4#!)DF (2CI�" M-$4#O!

gJ+Z�3.!��)ADF(3i�JXJ! E-=E$))PP(4C6 �0$H 8"�q.20 "�#6 C<�6b K$2 N� K0$, 3L 9<$J>
�#Od#6 *�0 .9?.@D $qY �$! u#-H �+2 3, '�#� K0�0" E 8"#, �0"�#S$, C?J��) =#6bU =0#� b0

�20 N`#L 3<#+< g;e 3L C.HE)501n(XJS MC6 9�9B� C"#& .'E� b0 CI�K0$O, 3L C��D
8"0" b0 8"�q.20 M89& "�%?BJ) [IB6 *�0 _!� K�D[<�)3OB�� =#O6bU E 3O<#+< gO;e m�0^O!0 K0$O,

8"0" �" 9e0E K�D[<�)5�20.

ml, *�0 360"0 �"g.���A4 C��<�6KP$O<0 Q$OG6 COZJ-f K�D)EC(COXS0" \4�OS�< 9OJ4#� M
COO5J5e)rgdp(�OOJZ+p M(pop)c�OOL ]0�"�OOY [OOL 3OO, C.Z?OOY K�OODc�L ]0�"�OOY �-OO@< M

1. Chan (1993)
2. Dickey-Fuller
3. Augmented Dickey-Fuller
4. Phillips-Perron
5. Panel Unit Roots Tests
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(Mexport)c�OL ]0"�0E [L 3, C.Z?Y K�Dc�L ]0"�0E �-@< M(Mimport)3��6$O2 [JIOB� M
COXS0" \4�OS�< 9J4#� 3, \4�S�< �,�w(GFCF)9OJ4#� 3O, �Z?OY mOl, 8"E^O!0 'b�0 �-O@< M

 CXS0" \4�S�<(Ind)�JZ+p [L 3, K$%& �JZ+p �-@< E(Urb)."$L gJD0#S C2�$, 0�
<�+D3<#A 3LmJ)$�=#O6bU b0 $.OBJ, kO�0$6 3O, [O<�) 9e0E 3B�� =#6bU ]�9H 9& =�J,K�OD

 "$q?6 9e0E 3B���20 M8"0" C��<�6 i)[O<�) 9Oe0E 3B�� ��$f b0 0� #A40 K�D$J~.6 3, {#,$6 K�D
8"$L =#6bU .g�0 �#o?6 *�0 K0$,6g%6 b0 'E�=#6bU *�$� K�D8"0" �, 9e0E 3B�� C�#X,�� K�D 0�

 "�#6 8"�q.20C6 �0$HgJD"'E� �20 *I+6 3L 9?`$D M=#6bU �" �X.l6 K�D9Oe0E 3OB�� K�D
8"0" $, C?.-6D.< C�#X,�� K�'E� *�0 .9?D" 3}0�0 CsH�?.6 t��:b0 9?���-/ �D

1-) #` E *J4 M*�#4 =#6bULLC(1

2-*J& E =0$@) Mg�0 =#6bU)IPS(2

3-�<#�$, =#6bU3

4 E5-$BJ! =#6bU-ADF$BJ! E-PPEE E c0"�6 j2#� 3L)1999(K#` E)200189O& 3}0�0 (
�20.4

6.+6G� 'B!:L5

=#6bU *�0 V�$B� K0$,K#A40 �D)(1ARC6 $o< �" 0� $�b CBl, *J,:g�$J>

itiititiit XYY (*2 !3!$ #1

=U �" 3LitYC2�$, "�#6 $J~.6MNi ,,,  21$M�D�#BL Q$Z6Tt ,,,  21 ������ !"��#
$%&'( ") %� *+,#- ."/ 0��),'#itX*�12 .,)"345# 6�78,9+6$��+:% : ;��<# -� ="�> ��7+,#

i!*?5@<9)�&A B8"C :it"*# ="D E( 6�&F GHA� EI9JK�I5L# .,)%&�'( M3�F %� �&N
 "O� .�75@) P) -� QR5@#1#|| i!0%&�S M�8� %� �N,FiYE�T+,7U : ,�+,#1 || i!$��N,FiY

*# *RI� ,+,#,+ : �V�: E'8% .�%��.�&N

1. Levin, Lin and Chu (2002)
2. Im, Pesaran and Shin (2003)
3. Breitung (2000)
4. Maddala and Wu (1999) and Choi (2001)
5. Hadri(1999)
6. Deterministic Variables
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X3Y :� Z&#-[ M8� %&\7# EF�%&�# %� ="�Di! �%�� �&�J:.Q�#�&> P3�7( ="�D E�]78� G:�
F �+%�� �&J: KI5L# .,)%&'( M3F *("5'#E.%&^ E�(i!�'( E�9) .�"�F_�/� Z,�@]8 ,)%&

)!! $i "��) .�-� E�FiZ&��#-[ .(,)%&��'( `,�9� .�"��F ,�8.,�)LLC: "�F a��+&�"FM��8� b,��/�
E8,Y6�N .c8%.�+�

)%&'( M3F E( _/� M8� `:� ="D "?8� .&/ -�,i!Z&�#-[ .�&�'+ E�5D"O "�\+ %� Z,�@]8
IPSZ&#-[ :&+ .,)     .�+%�&5�/� ="�D M�8� b,�/�"F c3+ "'3D d$Z[ "�F Z:c�D�$.%��) Z&�#-[ %�

 $"eS E3C"D�&<+ %� E( *f,V %� _/� �V�: E'8%Z&#-[,)"?8� . E'8% g8 �&J: "eS E3C"D
 �V�:._/�Z&#-[ M8� h8,5+G:�J %� ,)1�%�i E_/� 6�N.

$89(1.*:�;< =-�073/ (8� .�#,>?0� .+,@ 8A+$ �B-3 .�#CD)

Hadri
Z-Stat

PP-
Fisher

chi-
quare

ADF-
Fisher

chi-
quare

Im,
Pesaran
and Shin
W-Stat

Breitung
t-Stat

Levin,lin
Cho-Stat

E$3
*:�;<

�#,>?0�
61/13

( 00/0 )

53/30
( 24/0 )

21/28
( 34/0 )

58/0
( 72/0 )

77/0-
( 21/0 )

23/3-
( 00/0 )Ln(EC)

29/10
( 00/0 )

56/32
( 17/0 )

98/25
( 46/0 )

69/2
( 99/0 )

61/2
( 99/0 )

23/1-
( 1/0 )

Ln( rgdp)

01/6
( 00/0 )

82/39
( 02/0 )

85/42
( 01/0 )

64/1-
( 04/0 )

91/0-
( 18/0 )

66/1-
( 04/0 )Ln(Ind)

6/3
( 00/0 )

32/31
( 08/0 )

68/53
( 00/0 )

96/2-
( 00/0 )

75/2-
( 00/0 )

15/1-
( 12/0 )

Ln(Mimport)

15/5
( 00/0 )

09/50
( 00/0 )

14/50
( 00/0 )

27/2-
( 00/0 )

08/2
( 98/0 )

18/6-
( 00/0 )Ln(Mexport)

23/2
( 01/0 )

72/39
( 02/0 )

05/56
( 00/0 )

56/3-
( 00/0 )

81/2-
( 00/0 )

96/2-
( 00/0 )Ln(GFCF)

70/14
( 00/0 )

52/211
( 00/0 )

706/119
( 00/0 )

81/8-
( 00/0 )

49/1
( 93/0 )

80/10-
( 00/0 )

Ln(Urb)

>� !"�# c5+�"Y QA�� ���)P_Value(_/�.
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EF EJ&� ,F h8,�5+ M8�.j"�+� !"�k# P58%,�?f "�345# :� $ Ln(EC)lf,�A,+ ��3f&� P58%,�?f :
*IA��Ln(rgdp)%� .�75@) �V�: E'8% .�%��*f,VE�( "5�'3F Z&�#-[Z�&�F ,�+,# "�F _�fm� $,�)

�IA�� lf,�A,+ ��3f&� E�F _�7�S XLF 6�:cD� n-%� _<@+ .,)"345#*Ln(Ind)$Q3]�'� _<�@+
*�IA�� lf,�A,+ ��3f&� E�F lf,�A,+ _F,o E8,#"/Ln(GFCF)Q�( E�F ."p�N _�3�9J _<�@+ :

_3�9JLn(Urb)0��%�: Q�( EF *5�7S 0��%�: _<@+ :� Z�&F ,+,# M37T9) :Ln(Mimport)

0�%�,��S Q��( E��F *5�7��S 0�%�,��S :Ln(Mexport) %,��F g��8 -� q��Y ,��+,#,+ .,��)"345# .���+%��
C,e�Q *�# ,+,# ."3O �+&�N1 : M8�"F,�7F6,��&( .&�?f� %� �% ,�p+[ G:� E�<�"# Q�C,e��F 0��#E%,�(

*#.P8"F
5# *:�;<N7�& IO0'�P7+

Q3Ir� %�P) .,)*# �%:["F : Z&#-[ .�,k52� 0�#�7IF sF�:% �&J: $*?5N,<+�*I�S� 6�8� .�+&N
P) Q3Ir� : E8ct� %�-� .%,3�@F E�U"O� E( _/� Z[ *?5N,<+� ."�/,�+,#,+ .�,�k52� *+,�#- .,�)

):) ,�+,# $,�)"345# M�8� *1A B3("� 0�#�7IF %� _/� M]9# ,#� �75@)  (*D�,k� .,)�+:% .:,V
 (*D�,k� �+:% Z:�FQ3Ir� : E8ct� .�7N,FP) .,)*�# g�9( ,�# EF *?5N,<+�E�1F�% M�8� E�( ��7(

,k52� E8"\+ g8 "O� .P37( �%:["F : Z&#-[ �% 0�#�7IF *f�,��>&9t# $�N,F u3rS .�E6v8: .�
 E8"\+ s/&� E( ,)"345# -�6�N�,8*# s<�"# 0�#�7IF %� "?8�]8 ,F 6�N lL'# .�+&N"�F Z:cD�

$M8��F �% s�F�:% ,p7� .�,k52� .%&w� EIF) g3�,5�/� 0%&�S*�,�>H^� : 6�"�( u8"�k� (0��#�7
%�6%,F,8&Y8*6,�&( .,)F ,)"345# Z,3# 0�#E_/�*9+%� .�)�.%&�w� %,�<5>� 0%&�S$%,�\5+� ,�#

 P8%���&J: ,F��+:% Z:��F : ,�+,# ,�)"345# M�8� -� g3�,5�/� *�1A B3("� g8 ,)"345# Z�&F ,+,#,+
/ "8- "\+ �%&# E8"\+ %,<5>� $0%&S M8� "3x %� .�N,F *D�,k�y G�*#�:%E�F Q�3f� M39) EF .%&�^

P) -� 6�"5@OE8"\+ Z&#-[ %&\7# EF *?5N,<+�k52� .,)6�,e5�/� 0�#�7IF .,)"5#�%,Y M39L� : .�,
 ._/� 6�N

P) Z&#-[6��� -� 6�,e5/� `,?7) EF *?5N,<+� *8&IF,� .,) "5�'3F*+:%��Y .�,p7�'3Y n:% E�F2 :
"'3D3*# `,t+�P�) Z&�#-[ .�&�NQ�?+� *?5�N,<+�- "�t+"O4)1987Z�&�F ,�+,# Z&�#-[ .,�7<# "�F (

6�+,932,F E( *#,?7) $Z&3/"O% g8 .,)E�J%� -� E5�N,<+� Z&3�/"O% E�f�,�# .,)"345#1 ,�8)(1I

1 .ED"S .�"F h8,5+8&J*# %�"2 Z,3C,R5# b"5/� %� -,3+ 0%&S %� : _/� 6�'+ Ei�%� 0,reS ����� %� *.�"3O
2. Pedroni (1999)
3. Fishr (1932)
4. Engle-Granger (1987)
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�*# 0%&S _/P) ,)"345# "O� .�"3OE5N,<+�1�7N,F$6�+,932,F �8,F qY,p+[ .,))(0I-� E5�N,<+� ,8
P) ,)"345# "O� "?8� !"^ -� .�+&N "eS EJ%� �7�N,<+ E5N,<+�$ 6��+,932,F [ .,�) ,�p+)(1I��7)�&A

*+:%�Y .�&F&i,( :26��� .�"F �% Z&#-[ M8�.�+��� n"5@O *8&IF,� .,)
Z&#-[ h8,5+P) .,) "'3D : *+:%�Y *?5N,<+�P58%,�?f : .j"�+� !"k# P58%,?f .,)"345# M3F

 *�IA�� lf,A,+ �3f&�  (*�R3RV)G:��J %�2_�/� 6��N 6�%:[.3+,9) E�+&?E�( 6��8� *�# $�&�N
"F�%� h8,5+ b,/�i6�N E$P)*f�,�� E1F�% �&J: ,8 *?5N,<+�M3�F 0�#�7IF :� "�345#6��N E�5eO %�

E9)*# E5D"8zY �%�&#�&N .qY: .j"�+� !"k# "345# :�GDP,�)"345# _�f,A� Z:��F "�?8� .
1F�% g8E7IF *f�,���.�+%�� "?8�]8 ,F 0�# M�8�E�t35+�)"345# E�( �%�� Z[ "�F _�fm���7+,# *8,

: 0�%�,S Q( EF *5�7S 0�%�,S _<@+  .��+%��+ 0�#�7IF %� .j"+� !"k# 0,+,/&+ %� *'R+ ...
6�+,932,F.&�?f� %� ,�1A u3r�k� {c�J Z�&�7> E�F �% 0��#�7IF E�1F�% �%:["�F -� QS,V .,).,�)

*# �%�: ,1A u3rk�.P37(

 ($892.5# *:�;< =-�07I7$38& IO0'�P7+

*:�;< E$3 23��<
*:�;<

(P-value)

,QR S,!*:�;< �T>07

Group
rho-Statistic

86/3
( 00/0 )

P) `�>*?5N,<+� "F *7<# "eS ="D�&<+P)*# �% *?5N,<+��&N.

Group
pp-Statistic

72/2-
( 00/0 )

 `�>P)*?5N,<+� "F *7<# "eS ="D�&<+P)*# �% *?5N,<+��&N.

Group
ADF-Statistic

74/2
( 00/0 )

> `�P)*?5N,<+� "F *7<# "eS ="D�&<+P)*# �% *?5N,<+��&N.

PANEL
PP-Statistic

91/3-
( 00/0 )

 `�>P)*?5N,<+� "F *7<# "eS ="D�&<+P)*# �% *?5N,<+��&N.

 !"�# c5+�"Y QA�� ���>�P-Value_/�.

1. Cointegrated
2. Kao (1999)

3.�7IF .&?f� %�*# ,p7� 0�#�&9+ �%�: �% ,+,#,+ .,)"345# Z�&�.



.�#3:BF 3/ .G,7+ H,�� 8'3 ,@ ./��01+ 8'3 IDJ,>K L+,M+...195

2�U:F V-+,W N>�XU $ /3$<,@ =-�07L8�
 _9@2 M8� %�% -� 6�,e5/� ,Fn:) ,1A u3rk� .,)ECME+,5�/[ .,�1A u3rk� : () .�ECM-

TAR ��� %�"�2 n-�"F �%&# �% *eI5L# 0,r8"k� $(*�7�# |,�rf -� �% &�?f� M8"�5pF : 6Z�&�F %��
u3C&� Z�c3# M8"�m,F ,F B8�"C*# },L5+� *O�7)�.P37(

+,9)E+&?*# E(P3+��$� �75�@) %�z�O"o� .j"�+� !"k# �N% "F .%,3@F Q#�&>E�F E�J&� ,�F ,�#
6��� EF */"5/�.j"�+� !"�k# ��N% "�F ~,�A .,�)"345# "o� */%"F M37T9) : ,) G��#�% *8,�)

u8"k�*#P38,9+.�%&�# ,�p+[ .%,�\5+� P�8H> M37T9) : B8�"C .%��,7�# |,rf EF �% h8,5+ q�/
*# %�"2 .:,(�: .P3)�G:��J `%,pU : `&/ $`:� $G:� Z&5/3: *�1A 0,r8"�k� h8,�5+ $Z&5�/

*1A"3x u8"k� Pt7YE+,5/[ 0�"o� Z�"( |,rf ,F)*# Z,'+ gY:� .,)%&'( .�"F �% (.� .�7)�
 &?f� �%�: u1/ %� ,+,# .,) "345# : G:� E<�"# QC,e� 0%&S EF ,+,#,+ .,)"345# G:� u8"k� %�

6�NE3C"D .�+�e2: "8�,R# ,F $*r3C&� .,)"345# B8"C Z�&F E78"2 ~&kA%� �% *8,)E[ ,p+.�"F
6�,/*# %�"2 Z&#-[ �%&# &?f� .,)"345# X),( : .-,/Z[ "?+,3F h8,5+ .P3)��E( _/

71706160515041403130 %%%%%%%%%% $ $ $ $ $ ,,,,

_8�:�r# .,)6�N E5eO0��%�: $*��3<^ P58%,�?f .,�)"345# B8"�C E�( �%�� Z[ "�F _fm�
m,( 0��%�: Q( EF *5�7S .,)m,((Mimport)E�F *5�7�S .,�)m,( 0�%�,�S $0�%�,�S Q�(

m,((Mexport)*IA�� lf,A,+ �3f&� EF lf,A,+ _F,o E8,#"/ Q3]'� _<@+ $(GFCF)_<�@+ $
*IA�� lf,A,+ �3f&� EF _�7S XLF 6�:cD� n-%�(Ind) _�3�9J Q( EF ."pN _3�9J _<@+ :
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