
����� ��	
��
 ����� ��	���� �	� / �	���� / ��	���� /�! �	�"#�$% /&	'() *�+,�  

 

������ �	
� � 
���� �	
� ��� ����� ��� ������ 
	��� ���� �� 

����!�"��#�  :"$% � &��'� ���()�
  

  

           ��� ���� �	
��
 ����∗   

         ����� �����∗∗∗  

  

  

����� ����	:  

/�/
�
�                             ����� ����	   :
�/�/
�
�  

  

�����  

          ���� ���	 
� ��
��� ����� � ��� ����� ��� �� 
�        ����� �� !"�#� $�� %#&� $�'() *��     ���� ��+'	� ,��-

     �#� �./ !#
�0 �"#&� � ,�1 .  !#
�0 3&� 45� !�6� 789)  :��'�� .95;�< *�=� 4��>� �!�1 
&� �0 ��)�  ���@��A

*
�'��# (       C0�9) �� ���D'#� �0 !E') F&#�) ��+'	� ��                 .@95;�< 
� ��@
��� �� ���D'@#� �@���) �@0 45&� ��+'	� �0 

    �#� ��).� � ��G�1 .��&� .        ��0 %#&� !HIJ :��"� *&K�� L&M
�M 
� :��'�� .95;�<!      ��+@'	� 
� ,��KN��OP �� 

       ,; :�Q R�#� �./ .�5S� *��.Q �� ,��5� *&K�� �1          !@�� .@�5S� �
 *.@95;�< 4�@9M !)&@�
 :��@"�   .@91 .� 
� @5 4

 
�.   ����� �	
 ��
  ������ ��                   
������
��� ����! "��#
 $%�& '�%(�)*�# ���! +# �� ��,� �� -��./0
 -��

    -1�(
 ���! � �����
 ���! .                   +�! +�3�4 ��! +� �#
 '	�5,6!�	* �	 � �5,6! �)�& ����� �	
 �� ���! *
 ��78)

      +9:� -�8:) �! � ;���<) � =	���4    -%8!ISIC       & +/��> �7( �� ?	 �� �� $%  %(
 .          -1��(
 ����! 
+�(�@( A
��8� +�!

������ ') �&�� 
� +	�(�B -1�(
 � +���
 -1�(
 -�� %��.  
  

C.   ����� �	
 �� 
  ������ ��                   
������
��� ����! "��#
 $%�& '�%(�)*�# ���! +# �� ��,� �� -��./0
 -��

    -1�(
 ���! � �����
 ���! .          	* �	 � �5,6! �)�& ����� �	
 �� ���! *
 ��78)         +�! +�3�4 ��! +� �#
 '	�5,6!�

      +9:� -�8:) �! � ;���<) � =	���4    -%8!ISIC       $%& +/��> �7( �� ?	 �� ��   %(
 .          -1��(
 ����! 
+�(�@( A
��8� +�!

������ ') �&�� 
� +	�(�B -1�(
 � +���
 -1�(
 -�� %��.  
  

* .+)�� $�D,(
� ��./0
 $%E,(
� ���,(
�F	�:��:�  

e-mail:banouei9@yahoo.com 

** .��./0
 %&�
 G�8&��H  

e-mail:mojtaba2740@yahoo.com                                                                                                                          
 

  



 

 

 

 

  
 

 ��                                             �� � ��	
� �
�� ��� ����� ��� ���	������� �
. . .   

 

     ���� :��.J �� ���D'#� �0 ����OPT  :�# �.��'#   *��UVWX   � UVXY     ���� :��.J � ,��5� ��+'	� T  :�# �.��'#   *�@�

UZZ[   � UZZZ      :��'�� .95;�< �.9� ��+'	� ) *
�'��# �����A� (             \&@�0 � *��@�� \&@�0 !95IK5�@J .@��
 *�@9>) �0

�
���            ���� 
��	 ,&)�; �
&) �
 
&N1 �� ��).� � ��G�1 .��&� 
� ��5] .     !@) ,�N@� ^5�@'�      � �@1 .@�� @5    
� .@��
 4

) ,�N� �
 !95IK5�J ����) �)�_ 
&� �0 .9� ��+'	� 
� !�� ��E) �5 � !'`5I�� ����) ,��5� ��+'	�!.��.  

 

�������	:JEL B4,L14,051  

	�
�� 
�����: ���� ������ ��������� ���� ��������� ! ������ ����� "�#��$%
 "�#����  &�'

$%
 "(��)*� +�,!�-./� #�!0 "�1�23��4 #�!0 "(��)*� +�
��5 &�'. 

  



 
 

 
 

 

 

����� �!�"�#$ %�	&� �'�#()� ��� /  *���+,,                                                          �� 

  

 
 

 

 ���	�  

               7�8�� ����9 +
 ��:�;� &0��<�� (�����= ! >����� #1�9�? 0� (��)*� @�.'� ! $�� �.A ��0�
    ��BCD

@��� .  A @�� 79 �3��E#1F @�'�� ���� @���G�! �,�; 0� +�'& �0�! H��%� �I
J@�� �#K ��:�;�  .

         �0 �G�! ��I�!� "L
4�D �=�� �0
� M�� 0�N
:<  '�� �
 �        �O�C�! H�* P�
= +A (��)*� �3��E#1F @

        �C� @C��Q? �C�I (0
C� +C
 "@C�� �#CK �C?�O� 7��3R'!SD I�   #C1A(Pohjola, 2002)" :  +CO��4

��O1���CCD" ""(�CC�)*� +CCO��4" "")*� ��:CC�;�(�CC�" ""$CC��� ��:CC�;� "" "�CC��� ��:CC�;��� "  "" ��:CC�;�

V��!��8,�"""   +/�K ��:�;� """   (���#
� ��:�;� """  C
 ��:�;��   7I! """   
C� ��:C�;��  M"" "   
C� (��#C<�  M "! "

   W0�QF $%
 ."  I�#�� ! H��O=  �      �G�! I� V� �' &��E              �CQ�9 �.A (��5� ��0�
 XY� ! �Q�9 I� ���A�= �� �'

���� #1�9�? 0�@�� ���� +4�
� ����� $��D !� �
 �0 7��3R'!SD "��:�;� &0��<�� (�����= ! >� :�8� :

   W�Z� ! @��F (��)*�            &0�#
��CJ W�Z� "��� &�Q
��J "7)A &0�#
��J W�Z� ��Z� �
4
� &0��9 &�'

  �R%
) ���� >!#4� �#����  (      �R%
 7)A &0�#
��J W�Z� !)  ���.�4� &0�#
��J X��=�� (    #CJ +F �=

��        ]#1��.� M���= �0 79 #1��
=]_ [!�W :   �� ���'��8�!0 +F �
          #1�9�? 0� �0 (��)*� @�.'� ! $�� 7�
=

          
�� ��0�
 �
 ]��� 0��; 7
�I9 �0
� &0��<�� (�����= ! >������  � �
4
� (�� !0 7�
=��'��/&   �0 >!�#�� 

   �� �!�E +� 0�� I � +��* �#1
& ���:  ��� ����    ��� ��< ��:�;� ��8�!0 "      @C�� ��1���:C�;� �C
 �1 . 0�

       M? &�1�� �
 �Q1= (��)*� !�.�; "��8�!0 M��     (��)*� &0!9(IT)   M? �� !          VC� a�C�=0� ! (��)*� &0!9

  ��31
)$%
 (  +�
.����I �� !�&              +C�?�E 0��; 7
�I9 �0
� ��:�;� >����� #1�9�? 0� $%
 V� &�QR%
 I� 

        �? b
�1� ���0�A 7�2�� 2�� >����� M�� 0��O� !       
�I9 #K0 #1�9�? 0� �=��)*� b
�1� ! �8�2�� ��   �
K . M��

              �#K ���c��� 7���� 0� @O1� $%
 &�QR%
��I ! ���
' @O1� &��
 7��3R'!SD P�
= 2�� ��8�!0 d
�

     e= &�!#J �= �Q�9 f���� !��     @�� #1�9�? M�1F �#11�#)      "7�
C�0 ! &��RC�_ghi     ��3��CQ4 ! "_ghj .(

 ��	 ����   A ��:�;� ��8�!0 " @�� 7) .         k!0 ! (��)*� @�'�� $�1� +
 +4
= �
 �!�E M��     !� +
 ���1K

  �� ����= �!�E��I  #�
K . ��� �����
�       � a

�� ���Q4 �
 +��l� &�QR'!SD +
 �    �C� k)= ! �
K    #C1A

      &�1�� �
 �0 >����� #1�9�?" 0
�� $��� ��:�;� " +
 +A" $C��� ��:�;� m<�K "     �0
C� "@C�� n!�CO� 2C��

 0��CCC; 7
CCC�I9#CCC'� .  �CCC,�; 0� ! MCCCA0 0�CCCQF 0� 79 M�CCC��=go�CCC� m%RCCC� �CCC����   �
CCCK 

(Eric Aubert & Louis Reifer 2003)] o.[  

       �G�! �,�; 0� 0�
 M�,!� &��
 ��8�!0 M��      #C1��� ���'"     0
C�� ���C��� ��:C�;� "      79 I� �C=��? !"  ��:C�;�

   0
�� ������ ! @���#� "          <�C� >�C���� #C1�9�? ���� n�#'� I� �8� 7�
1� +
    +C����
 0� 7��C�� ��:C�;� 0�� 

f1D   ��:�;� +O�
= W0�QF +,��& ��.�4� "�  31'�? ! �     +����
 ! 7�0�B3����� +4
= �0
�      +�?�E 0��; 7�2�0

  @��]g .[  n#'�   
� V� I� �#K��&                ��:C�;� +C
 �C�c� ��:C�;� (#C�I�0� &0��<�C� (�����= p��, +
 

 +����
 ��c����         �� 
�.' q)��� I� #O
 ! -�; &�'  �
             @C�'�� ! d
� 0� 79 2��.= +4! �3�� &
� I� ! #K



 

 

 

 

  
 

 �-                                             �� � ��	
� �
�� ��� ����� ��� ���	������� �
. . .   

 

             +����
 0� r����� +A @�� (��#< ! �'L�A #�,
= #1�9�? 0� b
�1� I� ���c���        0��C; +4
= �0
� +�KBE &�'

 �

 +�?�3� .�
   ��	 �����1����  W�Z� �
  �C'&  0�#
��CJ &    7)C�  ) �Q
��CJ&  C�� � (   RC%
 !� )   ����– 

  �#���� ( �'
3,� !&  
 P�=��     0 +� @�� �Q�9 +�  �'0�� 0� +R& ,!� �        >�C� 0� sL tC� +_uvo  C� ��)&  ! 

  .� (�O,�w� "XY��  :c= ! x��� u #�4 &     >�� 0� (�0
D _uyy �0��  . I�� W
Qc�& ,!�  C�  + "   $C��� "  �C


 �= n#'��  �' �G�! M�� Z� �  � "  �O1� ��D +O��4� "   !�  � "    0
�� (��#< ��:�;� "   �,�; 0� "  $��� @O1�

0
��� " ��� 0��QK)= 7
'�� ��:�;� +&,!� � @�� sL t� +(Ambrosi and Others,2005).  �


   2' k!0 I� ���c���� �Q
��J +1& �� � ��9 �    � 7�R� sL t� "�/�    ,�O? �C�J +� #'� C�@ �C'& "   @O1C�

  0
C�� $��� "  >�C� 0�_uih C� ��)& ou ,
= #C�0�  C�  C�� m,�C<�� #���9 �   @C�� �C/(Apte and 

Nath,2004) .     C�� �C
 (�0
D     �
CQc� q
F0�CF I� ���c��  �CK �        �C1�� �C
 ! sL tC� +&    #C�90� k!0 

�Q
��J& �� �   
3,� �,�; 0� &   ���� –        ,�O? �C�J ! �I�#C�� "�#���C�  C�@ �C'& "      (�C�)*� ��:C�;� "  0� �0

  q
F0�F "   (��)*� $%
 " ��9 ��:�;��    >�� 0� �/_uvy � ��)&   C� +����� �   #C1� . �C��� ! f&   7�RC�   

�� ��J ! �I�#�� +� #'�,�O?�@�'&��9 (��)*� $%
 � �!#J �/o/jv #�0� GNP��9 � >�� 0� �0 �/

_uvy� ��)&/R= �� -� #'�( Apte and Nath,1999) . I�o/jv  0� (�C�)*� $%
 �Q� "#�0� 

GNP"_/oi    �Q� #�0�  "    ,!� (�C�)*� $C%
 C�+� "     �QC� !"    
��5 (�C�)*� $C%
 C�+� " _/o_   #C�0�   

@�� . ����0 0�&   L t� (�O,�w�    � (�0
D ! s�    �� �#'�R� #1F +
 7�
=� I � �0 ��# :
� :   +O,�w� !� �'

O��  �= 0� �� .� M� �G�! �'& �� � Z� �  �"  �O1� ��D +O��4� "   !�  � "  0
�� (��#< ��:�;� "    �
C� +C� �0� 

��=� �= -�� 0��<�� (��&       #C���� 0��; +4
= �0
� "@�� ��:�;�  .�	 : ��C
& �  C�        �G�! I� sL tC� 0
CZ1� M 

" $��� @O1�0
��" � ���c����   (�0
CD +C/�9 >�CJ " #1� I�  �G�!"  (�C�)*� $C%
 "  C� ���c�C��� #C1� .  


+E0����& �G�! "(��)*�" �,�; 0� " (��)*� $%
 "  �G�! +C
 @��� "  $C��� "  �C,�; 0�"   $C��� $C%


0
��& " 2� #1F� �� @� �0�� .    � (��)*� +�
.�� +/�9 @�%��     ! >����� -
�; #��
=�
 +,���� -
�; � "#K�

  1F +/�9 >�J� ! M�ES�  .� �0 �    +
 7�
= "$��� "  � ! ��� @����   @C�0� kI���CD I� XD (��)*� +/�9 �3

  #�= $��� +
� � -�
K  1{.' ! ��M" 0�O= �  '�c� ! H�        �I�#C�� #CJ�! I� ! m%RC� �E C��&  :C%R� � �  C� 2

   � �CC
 7!2CC?� "@CC�� 0��0
CC<�
CC� CC.� 7�CC/�� "M�   
 $CC��� +CC
 @��CC� 79 7��CC�CC� @CC�� ��R  

(Ambrosi and Others,2005) .
� :��
 (�0
D&,!� �   O� |�C���
 #CK xC?
� 0�
 M�   +C��* ! �C'0�

#1
&   m%R�  " (��)*� ��:�;� "  !�  � "   (��)*� $%
 "   }24 !� +
 �0 ",!� (��)*� $%
� + " ! "  $C%


 
��5 (��)*��  + "/c=� �.� t�# .  ,!� (��)*� $%
�   +
 +u  �� ��0 � /c= �        @�#C< ! L��  �'#� ! �#K t 

=��)*��   � -��K �0 �   I� #1=0��� +� "�
K :_ .,
=�     d���<� ! $��� #) ��= "+O�
=�   =��)*� (��#< ! x�(" 

o .I
=�     (�*��=0� ! (��)*� b )  0��� (��#< "kI
�9&    � 24 ! (�*��=0� "��Q1(  "g .#���� 0 @�  t�)
�  +C.

 
1.Knowledge-Based Industry 
2.Primary Information Sector 
3.Secondary Information Sector 



 
 

 
 

 

 

����� �!�"�#$ %�	&� �'�#()� ��� /  *���+,,                                                          �0 

  

 
 

 

 ,�O? !�@�'&  ,�� (��#< � �3�� (   "j .$'!SD   31'�C.' ! �) ,�O? C�@ �C'& L�  C,�)  ,
CD� ( ��= !� (�C�( "  

i .     (��#< >����� ! kI���D )  Y��� (��)*� kI���D��=
&    � 24 ! (�*��=0� "��Q1(  "v .�'L��&  =�C�)*� � 

)K���  Y��� "�Q
��J M�  � ! �'�=
� ��' +.&�'(  "y .,�O?�@�'&  �,!� m%R� �)    ��D (��#< ! kI
�9�( "

h . �RD (���/�������)    0��� WI�
, ! �Q��.�<��&(  "u . K!�? �#.��    CK!�? ���< ! �       (��#C< ! �C'L�� 0� 

=��)*�� .  
��5 (��)*� $%
�  E�
 0� +�   =��)*� (��#< W�.= �#���    ��
 r����� +� @�� &   C�<�� n�:� � 

   �QR%
 ! @,!� P�
=& � �=��)*��� ,
= � � #��
K .+����
0 C�2&  31'�C.' "�  .:C= "��E C��&   ��C� ! � 0
�

  ,�O? 0��?0 7����@�'& ,
= �#&  4� ! ��& ��
; � Z1= "M�   �R= ! 0�I�
 �� 0��� (�c&    �C~! W�C.= �  =�C�)*� H� 

�Q�,!�& 2��� & +�w1� "�&  ��� ! �  ���� W);� "�   
��5 (��)*� $%
 �  /R= �0 +� � -�#1'� . �QRC'!SD& 

    �I -;�#J "(�0
D �0�� �#�I0��   ���� �0!���� !� +1�  ��
 �0 &  $'!SCD  �C'&  #CO
 &    ��C� �'��C?  . �
� :

�CC1���
&!0 � �0�CC� ��CC/0�CC/.' 7��I�CC� "(�0
CCD&��:CC�;� &CC1{.' ! �CCD!0� �CC�! ��!#CC�� "M�O� I� 

 �'0
R� 7��3R'!SD& 7�Q4 H��%� )��9�,����� "�/��?9 "#1' "0
D�31� "MD�G "����&

14 �� 24 ! � �CQ1 (

     ,�O? ��J ! �I�#�� "#���� k)=�@�'&       ��:�;� (�O�= ! 0�59 ! (��)*� $%
 &  ��.�4� ! �     -� �
 �0 79 


 ��:�;��1�� �&�'
3,� &�
.� >��O= �#1'� 0��; 7
�I9 �0
� .� �	 :�I�#�= +1�  �CZ� #ISIC Rev.3 

 +
ISIC Rev.4#1
 +��* n#' �
 &�= ! ��,�O? ��J M�@�'&  7�
C1� +
 (��)*� $%
  C�  $C%
 t

      0�C�9 7�:C:%�� PC�
= -����&      ��C.�4� 0
C�� $C%
 �   ��:C�;� ! &        #C��� -C�� 7��I�C�   �0  �'��C?

 ��C�(United Nations,2005) .� 0� C�� 7�� C�    ��= 0
C* +C
 (�C�)*� $C%
 2� C��  
C3,� �C,�; 0� &   

  ����–  ���1K �#���� ��      ��:�;� (�O�= ! 0�59 "XY� ! &  ��.�4� ! �    � ��:�;� 0� 79 �    0��; 7
�I9 �0
� 7��

  @?�E)�����"_gh_ ���� "� _gho  	
��
 ! �  ���� ! � _ghj .( ���� ����  +O�
= ��8�!0      �
 �1��� &�

" � +��Z�+�J�    +O�
= W
� &� "    �RC�? d
� I� ��1��                $C%
 "79 0� +CA @C�� 2��0
CA XYC� ! �0)CA 

    �,�; 0� (��)*�" W0�QF $%
 "        ��:�;� �3�� ��A $%
 +� (�I�
� 0�)$%
  +��,�5 ! +�
��5 "+�,!� &�' (

-���= ! +�2�= 0�� ��0�
 ��� ��:�;� 0��<�� (�����= &�'��
K.�  

    �� k)= $'!SD M�� 0�    "�
K                �C
 >�C���� #C1�9�? " 7)CA ��:�;� ��8�!0 W!� �!�E��I I� ���c��� �


                   ��
C�I9 #C1' ! 7��C�� 0
RCA !� &��C
 (�C�)*� �
C�
 ! &G��� �
�
 M�
 �1�23��4 #�!0 +w
�0 &�1��

�
K]j.[  

 
1.Egelbrecht, 1997, Kelkar and Others, 1991, Jussawalla & Cheah, 1983, Ambrosi 
and Others, 2005, Apte and Nath, 2004, 1999, MakaPadhyay and Chakraborty, 

2003. 
2.Egelbrecht, 1986, 1989, 1990, Karuvaratne, 1984, Boden & Miles, 2000. 



 

 

 

 

  
 

 �1                                             �� � ��	
� �
�� ��� ����� ��� ���	������� �
. . .   

 

��!0 M�� ! !��F�� P�
= ��/���(Machado and Miller,1997)�1���
 & �  �C�� $C��D t�  

"9�  � (��)*� ���
= �4 #��23�1���
 &G��� & ]�
K ��:�;� 0�  "��
&��9 ��:�;� �  C�0�
 �C/�  @C�� �#CK  .

     � �,�w� &�
��� 0
Z1� M�� &��
�       ���� �'#���I�� $%
 0�QF 0� �0 $'!SD M��� .       +C
 VC� $C%
 0�

  +��D ��'�c� "H�0�O=     �I�#�� &�'#J�! ! &�   �
�
 &��E        �C� &G�C�� ! (�C�)*� "(��)*���� &�'   I���CD�� .

�D+�     ���� >!�#4 &0��9 &�'�      +��* �
�� ! 0
RA !� �#����             $C%
 0� �0 �
�
 +� �,�; 0� �QR%
 &#1


�0�
 W!��� �1��� .k!0 +���� +
 "7���D 0� ! W
� $%
 0� f���� -���= ! ���1K �� &��E I���D��.  

 
� .  �
�� 
����� ��
����   ���� ��       ������ ������� � ��!�� �"�#$%�!�& ���   �!'�( 

�)�*  

    �� k)= $'!SD M�� 0�  1��       &�1�� �
 �0 (��)*� W
Qc� �" 7#K �=��)*� "
���I���� .  � &��E0�A +
 C� M

     �8� ��0�� @�2� +� -;�#J "�G�! :    @�,�O? +O�
= #1�9�? �
 x�w1�            ���C�I �0!� VC� 0� �=�C�)*� &�C'

      (�����= &�1�� �
 +A @��)   $'�A �� ! $��2?� (    �CQ�9 �Q�)    �
C�
 +C�
.�� 0�  (�C�)*�  (   0��<�C� 0�

  �� m%R� ��:�;�  �
K .�	� �� "              I� �CK�� �1�23��4 #�!0 0��O� |����
 �0 &��:�;� >����� #1�9�? #��
=

   �=��)*� ! &G��� (#K                  #C��.� X8O1C� �

C< +
 (��#< ! �'L�A #�,
= #1�9�? 0� �0 7#K]i .[  "W
C�

 n�wO�� 7�2��   W�Z� &��BD    �
4
� &0�#
��J &�')  %
 ! 7)A�R (     @C�,�O? M�C��= �C
 a�C�=0� 0� �0   &�C'

      3�
3F "M�1{.' "(��)*� $%
 �� ! �=��)*�� +��*          � "W0�QF ! #��.� 0�8K9 �0 �Q�9 &#1
�  ���
 #��
=

      �R�? �R%
 +� +O�
= -J��� +��Z� (�J)��� �0)A �              �
C4
� bC�! P���CK +C
 +C4
= �
 �0 2��0
A 

 #C1� �'��? ���Q4 ��:�;� (Egelbrecht, 1986, 1989, Karunaratne, 1986)  � +CA ��C�I � C� M

   �.� -.� 0� +��Z�    @�,�O? ��J #��
=       -���= 0� �0 W0�QF $%
 &�'#�
�D ! �'       &0��<�C� (��C���= &�'

  #��.� M���= ��:�;� .  �=��)*� &��E0�A +
     @�,�O? �,�; 0� 7#K           ��0�� @��!#C�� 0�CQF �=�C�)*� &�C'

���:        I0� #J�! V� I� �
�
 +� �' &��
   �K)�,
D�       #1' &��
 +�D!0 ! 7���� &��
 �,��0  (    �#CK ���c�C��

      ���1� &�Z� #O
 0� +8�9 >�J "@��  �I�#�� k!0 M��=      ! >!G &��E� �,�� �& ��
 &  G��� �
�
 &  
 !  C� X�

��
&� +�?�E �Z�0� (��)*� �
�
 ��
K .  

���:            @�,�O? �����1K ! M��O= 0� ��A 0��O� V� I� $'!SD M�� 0�    �)*� &�'     @C�� �#CK ���c��� �=� .

��  �K 0��O� M�  O� +
 +�    � ! (�0
D �0�� 0��     �� +c,l� +� ! @�� 7��3�    I� #1=0��� +A �0��  :,�O? C�@ �C'& 

  ,
= +
 a

���  ,�O? "(��)*� #�@�'&     kI���D +
 a

�� �   @�,�O? ! (��)*� >����� �  b�I
= +
 a

�� &�'

(��)*� .  "M���
�1
W�.=    �)*� (��#< ! �'L�A         +c,l� I� �8� @�'�� ��A 0
* +
 +A (�          I� $�C
 �C� ! �C'

  +c,l� I� �8�             �#CK �'#���I�C� (�C�)*� �
�
 0� "#1K�
 +�K�� �0 �'   #C�� .         (��#C< ! �C'L�A d
C� MC��

     -
�; ��A �!�E f1D 0� (��)*�  +��*   @�� &#1
 . V� �!�E :    @%C���� &�C'L�A #�,
=      (�C�)*� &0�2C?�

  @K
� "B��A #1���   �� "0�2?�     � 24 ! s�F "�A�� d�
��Q1 .        @%C� &�'L�A d�
�� #�,
= I� W!� �!�E 0�    &0�2C?�

   M�K�� d�
�� #1��� (��)*�             C� ���c�C�� (��)*� b�I
= ! >����� "kI���D 0� (��)*� &�'�   �
CK)  d�
C��



 
 

 
 

 

 

����� �!�"�#$ %�	&� �'�#()� ��� /  *���+,,                                                          �2 

  

 
 

 

      (�*��=0� 0� (�2�Q�= ! �=
�Y��A "&0�#
��J M�K�� ( W
� �!�E :     #< b�I
= ! >����� "kI���D "#�,
= (��

(��)*� .  @�,�O? d
� M��     #�0�� �=��#< @�'�� -�� 0� �' .@�,�O?     X��G9 +
 a

�� &�'    "�=�?��C� &�C'

           +��
 "�'#���I�� �Q�9 +
 a

�� (��)*� +A ��
:< kI
�9 ! +.�
 "�,��          L�CA VC� 7�
1� +
 ! &#1


 �� +�<!�?  �
K .         O? +
 a

�� �?�:� @�'�� �
 (��)*� &�'L�A "W0�QF �!�E@�,�   �#.� &�'     ! �CK!�?

���< @�� �K!�? .M�K�� "()�� "q��A q��J��3��� "�'� 24 ! 7
�2�
�= ! 
���0 &�'� �!�E M�� 0� �Q1

 �� &�4  #���E .            �C� �'��C? ��
.� $%
 P�
= +A @�� ���1
��I (��)*� "��1D �!�E   �
CK .  (��#C<

� kI
�9 ! @�)� "��
.� &0��� 0
�� "(�*��=0� ! Mc�= "@�D�� &�4 �!�E M�� 0  #���E]y.[  

���:      @�,�O? d
� M�� �����1K ! M��O=          �CA �0!9�C
 �C4
� -�,� !� +
 �'     @C�,�O? �C�J       �
C�
 &�C'

 �� (��)*�  �
K . >!� -�,� :+��*   @�,�O? &#1
        @C�,�O? ��CJ�
 (�C�)*� &�'         ! (�C�)*� +C�,!� &�C'

@�,�O?           �#���� $'!SD M�� 0� r����� (��)*� +�
��5 &�'  @�� �#K +�?�E .@�,�O?        (�C�)*� +C�,!� &�C'

          @�� �ES�! +� &�0�� +A @�� (��)*� (��#< ! �'L�A -��K :          ��CF�
 "@C�� 0�I�C
 0� +C,���� -
�;

          @�,�O? +8�9 >�J �@�� &0�B3KI0� -
�; ����9 +
 ! +�K�� @.�;       @C�'�� r�C���� (�C�)*� +C�
��5 &�C'

      �
�� 0�I�
 0� +,���� -
�; "+�K�� �=��#<   ! �  #;�?               ���C�9 +C
 �CQ�9 &0�B3CKI0� ! ��
C
 @C.�; ��CF�


7�8��   @��� ��BD .  @�,�O? d
� M��  @�,�O? +
 �'   &�'" 7�C8� -<�� " #C1?!�O� . ��.:C=    "�31'�C.' "&�C�E

#�0�� 0��; �!�E M�� 0� ��
:< ! ��,!� &0��� (�c��R= ! @���#� .  

�����:          (��)*� �3�� ����4 ��'�c� ! H�0�O= I� &0���
        �C31'�? W�Z� (��)*� &�
��� ��Z� +O��4

       @�,�O? ��J ! &��:�;� W�Z� �'#���I�� �w� "+O��4           &!�C�� I� �K�� (��)*� kI���D +
 a

�� &�'

@�� �#R� +�?�E �Z� 0� $'!SD M�� 0� 0�A]h .[  

����:    �#�{�D #�
�D VK 7!#
        @�,�O? ����E "(��)*� W
Qc� M�
 &�       )*� $%
 �,�; 0� 79 &�' (��

        ��Z� (��)*� W
Qc� ! 7)A �w� 0�" -��A (��)*� "  !" m;�� (��)*� "       �
C4! ��C< ��:�;� +��Z� 0�

@�� +�K
� M�� +��
J I� �0�< ��O
� M�� ��0�
 +� �0��� ]u[. 

��!:W�Z� �
 �Q�9 @��� ! ����E��Q� +,���� $%
 ! (��)*� $%
 M�
 &���I (�Q
�R= ! �Q=!�c=  &�'

)A &0�#
��J7��0�� �
4! �R%
  .� d
�
� M�� ��0�
�@�� +�K
� M�� q
F0�F I� �0�< 2.�                      

@�,�O? W�.= &G��� �
�
 I� 0
Z1�  "$'!SD M�� 0� @�� +�
��5 &G��� ! +�,!� &G��� &�' . +�,!� &G���

 >��I ��Z�           E�
0� +�
��5 &G��� ! �O��* I�E ! W�< @c� "�1��  -��J d�
�� �#��      "M�2C1
 #C1��� &G��� &�'

!I�E�      I�E ! ��
 "q9 "#�c� @c� "-� .             M�#C
 ! +�CK�� &0�C�= @C�'�� "&G�C�� d�
C�� W�.=      �QC� �C�=�=

&G���                     @O1C� $C%
 0� 0�CA �C8�2�? &!��� ! &I0!�RA $%
 0� #�K0
< $
�= ��Z� &0��=��� &�'

 
1.Karunaratne,1986, Jussawalla &Cheah,1983. 
2.Egelbrecht, 1999, Wallis & North, 1988. 



 

 

 

 

  
 

 -3                                             �� � ��	
� �
�� ��� ����� ��� ���	������� �
. . .   

 

   @�,�O? !�.�; I� �0�<   � &�'�   �� 0��; �
�
 M  #���E .   $%
 I� +��� 79   @�,�O? �� ! �'    ! +A &�'�ES��'& 

�#K 0
Z1� (��)*���� �
�
 0� "#�0�#� �0 (��)*� �
�
 �� ! &G��� �
�
  #��]_�.[  

+ .�
��        �'	,% ��'-� � ����* ���     /'�0��1 ��'2�         �"�'#$%�!�& ��'�� �'3 �4 �'�

��!�� � "�#$%�  

+��D        ���� >!�#4 �0 $'!SD M�� &0��9 &�'�  >�� �#����   &�C'_gvy  !_gyh    &0
CQ.4 &2CA�� VC��
 

   7���� ��)��)      "7���� ��)�� &0
Q.4 &2A�� V��
_gyi  "_ghi (  ���� >!�#4 !�    >�C� �#���C�   &�C'

_uuj ! _uuu #C1' 0��9 2A�� 7��I�� (Central Statistical Organization, 2000 & 2005) 

 �� -�8R=  #'� .    ���� >!�#4 �
 +����� 0��     ���� >!�#C4 "7���� �#���� �     ! HC��O= �CZ� I� #C1' �#���C� 

        #�0��0
<�
 &��R�
 �3���.' I� +����� k!0 �
�� ! ��'�c� .     ���� >!�#C4 "+�
.� 7�
1� +
�   �#���C� 

>��  &�'_gvy   ! _gyh    ��=�= +
 ui   ! ij     �� $K
D �0 ��:�;� $%
   #1'� .       &�C1�� �C
 >!#4 !� �'

       �#K +����� $%
 &G
,
18= �
 $%
 0� $%
  #�� .  .�; +
 �,!�       L�A 0� L�A |����
 ! 7�E#11A#�,
= @

          @�� +��D @.�; +
 ��!� ! �#K +����� $%
 &G
,
18= �
 . ���� >!�#4�    >�C� �#���C�    &�C'_uuj  ! 

_uuu  "__i     � -��K �0 ��:�;� $%
 ��
K .             0� L�CA |�C���
 ! 7�E#C11A#�,
= @.�; +
 >!#4 !� �'

     �#K +����� $%
 &G
,
18= �
 L�A  @��  . �� >!�#4���    @C.�; +C
 >�C�0 �0����� ��J�
 7���� �#���� 

   ���� >!�#4 ! &0�4�         @�� &0�4 @.�; +
 +�D!0 7
���� ��J�
 #1' �#���� ]__ .[@�,�O?     0� ��I &�'

     �.;0 !� #A �,�;ISIC        �#K 0
Z1� 7���� (��)*� �
�
 0�   @�� :        "&BC��A (L
:C�� "BC��A #C�,
=

     7
�2�
�= "
���0 (�2�Q�= "0�R��� ! s�F    +?�J (�2�Q�= "(�*��=0� !      I�#�� ! �.�� "&�      "(�C*��=0� "&�C�E

                �CKI
�9 (��#C< "�;
C�J ! 0�A ! ��A (��#< "+.�
 (��#< "�,�� (��#<)    ��
:C< ! ��
C.�( "

   ��K�#Q
 (��#<)  ��
:< ! ��
.� (    �31'�? ! ����c= (��#< ! .@�,�O?        &�C1�� �
 &G��� �
�
 &�'

   �.;0!� #AISIC  I� #1=0���  : < @c�     >��I 7��O� "�O��* I�E ! W�    ��0!9�? #�,
= "�1�     #�,
= "��c� &�'

    >��I ! @c� +;�c�� (L
:��         @�,�O? ! q9 ! I�E #�,
= "��
 "�1�    � &�C'�       (�C�)*���� �
C�
 0� �C3

 �#K �'#���I��  #�� .         �.;0!� #A �,�; 0� #1' ��:�;� (��)*� �
�
ISIC  @�,�O? -��K     @�� ��I &�' :

  :�� "B��A #�,
=  +���I!0 "&B��A (L
     � 24 ! �'�    M�K�� "0�R��� ! s�F "�Q1   -
�A "&0��� �3
��J &�'    �C'

 ��� !         @��� d�
�� "7
�2�
�= -��K �8��!��8,� (�2�Q�= "(�*��=0� (�2�Q�= "�8���8,� &�'   (��#C< "�'

            @K�#Q
 ! @�)� "+O�
= ! x���= " kI
�9 "+.�
 (��#< "�8��
 (��#< "(�*��=0� .@�,�O?  '  �
�
 &�

 �.;0!� #A &G���ISICI� #1=0���  :>��I 7��O� ��0!9�? #�,
= "�O��* I�E ! W�< @c� "�1�  "��c� &�'

>��I ! @c� +;�c�� (L
:�� ! I�E ! ��
 "q9.  

  

5 .6�� 7
�8� 9��-� � :3�2;  

456 .7�� ���"+  



 
 

 
 

 

 

����� �!�"�#$ %�	&� �'�#()� ��� /  *���+,,                                                          -6 

  

 
 

 

+��D   k!0 &�'   � ���1K�   k!0 I� $'!SD M��1K�   ���� n0�O�� &
3,� �   �#���� D C�!�&  C� � #C1� . ��C
& 

                  I� "0
RCA !� &0��<�� (�����= ! >����� #1�9�? M���= ! (��)*� �
�
 ! &G��� �
�
 M�
 +w
�0 ��0�


    ����2.' #�!0 &�'0��O�)-.8� (          �� ���c��� (��)*� �
�
 ! &G��� �
�
 M�
 �1�23��4 #�!0 !  �
K .

       �� ���c��� n#' M�� &��
 m%R� k!0 +�  �
K .��
 :  ��0�
     &��:�;� 7)A &�'����� (�����= #�!0

          ���� >!�#4 &�1�� �
 #�,
= ! ���Q� &����= +w��! +1�2' #1����    0
RCA !� �#����  .��	 :    #C�!0 �C�0�


    ���� ������ ����� ���1� (�����=�      ! 0
RA !� �#���� ��� :          ����C� �C��1� (��C���= #C�!0 �C�0�


   ���� ��������� ! �������   0
RA !� �#����  ..= � W��        (��)*� "(��)*���� �
�
 +� �,�; 0� "�0�
� M

� -���= ! +�2�= &G��� !�#�
K.  

  

458 .9&�(
 :��;<  

      -���= ! �#�9 @�� +
 f���� W�.=        k!0 �C
 ���1�� $'!SD M�� &�'             +C	�0� �C�I $C%
 +C� 0� �C��1K 

���
K:  

"#� (�� $���% 	���& '� 	��)*+� 
,� 	�-'
.*& /�'

.0 �1�� 2��'�3�4���� �� 3�1�*�   

  >!�#4 _   ! o                     7�RC� 0
RCA !� &��C
 �0 �
C�
 +C� &��:C�;� 7)A &�'����� (�����= #�!0 ��=�= +
  

��  #'�]_o .[   >!#4 W�;0�_ @���               -CA kI0� +
 �0 �
�
 +� #�,
= ! ���Q� &����= "+w��! +1�2' &�'

             �0!� 0� �0 �Q�9 (�����= #�0� "M�1{.' ! �Q�9 I� V� �'_gvy�_gyh     �C� 7��
 7���� ��:�;�    #C1A .  +C


       >�� +w��! +1�2' W�;0� ">��� 0
*_gvy �
�
             �C�=�= +C
 &G��� ! (��)*� "(��)*���� &�'uo�/� "

�ju/�   ! �g_/�      � ��? +81�� �1O� �@�� #J�! �     kI0� &�I� +
 �
K_��      >�� 0� +w��! +1�2' 7��
= 

_gvy  "uo      J "(��)*���� �
�
 +w��! +1�2' 7��
=   �!#i            ! (�C�)*� �
C�
 +wC��! +C1�2' 7��
= g 

      @�� &G��� �
�
 +w��! +1�2' �' 7��
= .   �� �0 ���c= M��        � �
�
 +� &�'����� �0
� 0� 7�
=�   0� �C3

>��  &�'_gvy   ! _gyh  ��� ���c���  .   >!#4 W�;0�o  @��� 2��            ! ���CQ� &�C���= +wC��! +C1�2' &�C'

          9 I� V� �' -A kI0� +
 �0 �
�
 +� #�,
=        �0!� �0 (��C���= #�0� ! �Q�_uuj�_uuu      #C1' ��:C�;� 0� 

 � 7�R��#'� .    @��� W�;0� ">��� 0
* +
        >�� 0� �
�
 +� +w��! +1�2' &�'_uuj      �C�=�= +C
 hgv/� "

�yy/�   ! �hy/�      � ��? +81�� �1O� �@�� #J�! �   kI0� &�I� +
 �
K_��         >�C� +wC��! +C1�2' +C�D!0 

_uuj +1�2' "    �
�
 +w��! &�'   � &�'        �C�=�= +
 &G��� ! (��)*� "(��)*���hg    "7�C�
= h     ! 7�C�
= u 

 @�� 7��
= . � W�;0��  >�� >!#4 �3  &�'_uuj   ! _uuu  �� �0          ��C� ���Cc= (0
� M�.' +
 7�
= .  W�C;0�

          � 7�R� �0 �
�
 +� (�����= #�0� ">!#4 !� �<9 7
���#'� .�� �= M�� �1���
 (��&  �4 #�!0 �23�1�  ! 

�   
 -./� #�!0 �� �
 MG��� �
�
 ! (��)*� �
&� +�?�E �Z� 0� �#�
K .     #C�0� 7
�C� W�C;0� &�C1�� �


�� �#'�R� >!#4 !� (�����= +A �
K:  



 

 

 

 

  
 

 -8                                             �� � ��	
� �
�� ��� ����� ��� ���	������� �
. . .   

 

H,� (                 �0!� 0� (�C�)*���� �
C�
 #C�,
= ! ���CQ� &�C���= "+wC��! +1�2' (�����= #�0� P�
��   &�C'

       @�� +�?�� $'�A 0
RA !� �' �#K ��0�
 .     7���� &��
 $'�A 7�2��_y �0�        #C1' &��C
 ! #j   #C�0� 

@�� .  

q (              �0!� 0� (�C�)*� �
C�
 #�,
= ! ���Q� &����= "+w��! +1�2' (�����= #�0� P�
��      �C�0�
 &�C'

@�� +�?�� $��2?� 0
RA !� �' �#K . 7���� &��
 $��2?� M��_gv #1' &��
 ! #�0� gj@�� #�0�  .  

s (        $��2?� 0
RA !� �' &��
 2�� &G��� �
�
 (�����= P�
��@�� +�?��  .  7��C�� &��
 $��2?� M��_gy 

#�0�]_g [ #1' &��
 !g�� 7�R� �0 #�0�  #1'� .  

( (                      �C� ! ���C�2.' #C�!0 VC� 0
RCA !� &��
 (��)*� �
�
 ! &G��� �
�
 M�
 (�����= #�!0 #1F�'

   � 7�R� �0 -.8��     &G��� m<�K ">�J M�� �
 "#'�       #1' &��
 (��)*� &�
�u/�     � �
 7���� &��
 !   &�C1�

����  ���� >!�#4 f�      7���� &2A�� V��
 �#���� uu/�    ��� |����
 ! #J�! �   ���� >!�#C4 f�     2CA�� �#���C� 

   7���� 0��9)      �0�.K @K����� +
 #�1A ��3�_o (h/o  @�� #J�!  .       �0!� 0� �8���9 &��
 m<�K M��_uyh�

_uvg" �i/��� 7�R� �0 �#'�]_j .[  

� (�� m<�K M  �� 7�R� �'  
* +
 +A #1'� kI0� &�I� +
 >��� 0_��    &G�C�� "7��C�� 0� (�C�)*� 7��
= 

   =�= +
 I��� �0
��  �_uu   7��
= )  ��� &�1�� �
�   &2A�� V��
 >!�#4 f (  !oh�    7�C�
= )     �C�� &�C1�� �C
� f

   7���� 0��9 2A�� >!�#4 (@�� .         kI0� &�I� +
 I��� �0
� &G��� +8�9 >�J_��       "#C1' 0� (��)*� +�D!0 u 

���9 &��
 ! +�D!0 &�1�� �
 �8i@�� 0L�  .  
 

  $��%45 .         7��� �
#�0 � 2���1 	�8��0 9�;��� ���<- ��� /�'

.0 �=��    9/�>,��'
? 	�-

 3��� �� 	�'1� � /�>,��5@AB4 5@BC
�'�� ��)*+�   

 (�����= #�0�_����_g��  _gyh  _gvy      

__�  h_u/�  uo�/�  +w��! +1�2'  

o��  vuu/�  hyo/�  ���=���Q� &�  

o��  vuy/�  hyv/�  #�,
=  

 �
�


(��)*���� 

_ju  _og/�  �ju/�  +w��! +1�2'  

__i  _yj/�  �h_/�  ���Q� &����=  

_jj  _hi/�  �yv/�  #�,
=  

 �
�


(��)*�  

uo  �iu/�  �g�/�  +w��! +1�2'  

_yg  _oh/�  �jy/�  ���Q� &����=  

_jj  __u/�  �ju/�  #�,
=  

&G��� �
�
 

        ����:%3 -�8:)�! J�0�
 $�
� K�
LK�# A
�	
 ��./0
 $%(�/#  -��MNOP � MNPQ�#
 $%& +:#�R) .  

  



 
 

 
 

 

 

����� �!�"�#$ %�	&� �'�#()� ��� /  *���+,,                                                          -4 

  

 
 

 

        �� �#'�R� &��:�;� 7)A &�'����� #�!0 &�1�� �
 "M���
�1
     &G��� #�!0 +A �
K       0� (�C�)*� &�C


                @C�� �#��0 �1�23��4 +�J�� +
 �8���9 0� ! �A 0���
 #1' 0� �,! L�
 0���
 7���� .    $�1C� +C{��1F

-���=   0 �'     ���� ������ ����� &�1�� �
 ��             "��C'� 0��C; �
C�
 +C� #C�,
= �#C1��2? ����� �
 ! �#���� 

#�9 #'�
< @�� +
 �1�23��4 ! -.8� #�!0 N
:< 0� 0
RA !� 0��<�� I� �=!�c�� ��
:=.  
 
 

  $��%4D .         7��� �
#�0 � 2���1 	�8��0 9�;��� ���<- ��� /�'

.0 �=��    9/�>,��'
? 	�-

'1� � /�>,�� 3��� �� 	�5EEFE45EEE
�'�� ��)*+�   

(�����= #�0�  

 _uu������  
_uuu  _uuj      

j�  h�v/�  hgv/�  +w��! +1�2'  

i�  hig/�  huj/�  ���Q� &����=  

g�  h�g/�  hoy/�  #�,
=  

(��)*���� �
�
  

gv  _�i/�  �yy/�  +w��! +1�2'  

jj  _ou/�  �u�/�  ���Q� &����=  

og  _oo/�  �uu/�  =#�,
  

(��)*� �
�
  

o  �hu/�  �hy/�  +w��! +1�2'  

v  �_h/�  �_y/�  ���Q� &����=  

_  �yi/�  �yj/�  #�,
=  

&G��� �
�
  

����:$�
� K�
%3 -�8:)�! J�0�
 LK�# %8� ��./0
 $%(�/#  -��MSST � MSSS�#
 $%& +:#�R) .  

  

G (3��� �
�*H& I��'8 	���& '� /�'

.0 �1�� 2��'�4���� �� 3�1�*�   

 #4 W�;0�  >!�g   ! j          ���� ������ ����� &�1�� �
 �0 �
�
 +� (�����= #�!0 "�       7�RC� 0
RCA !� �#����   

��#'� . � W�;0��   �� 7�R� >!�#4 M   +A #1'� :            7��C�� 0� (�C�)*� �
�
 ! &G��� �
�
 M�
 (�����= #�!0

             @�� �
QR� r)��A #1' ��:�;� 0� �1�23��4 #�!0 +8�9 >�J +�K�� �0 -.8� @�'�� .   C* +C
    0� ">�C�� 0


     >!#4 (��)*� �
�
 7
��g  �� �#'�R� "    � +A �
K�      kI0� &�I� +
 �
�
 M�  ,
= #J�! t�   "(�C�)*� #

  �!#Jo�               >�C� 0� (�C�)*���� �
C�
 (��#< ! �'L�A I� ��.A #�0� _gyh        >�C� +C
 @��C� _gvy 

 �� ���c���  #1A .            ��=�= +
 &G��� �
�
 ! k�
< I� �
�
 M�� ������ I���j�   #�0�   !oy   ��R�
 #�0� 

@�� . kI0� &�I� +
 &G��� �
�
 7
���,
= #J�! t� �!#J "&G��� #iy (��#< ! �'L�A I� ��.A #�0� 

     >�� 0� (��)*���� �
�
_gyh     >�� +
 @��� _gvy      C� ���c�C�� �
< #�,
= #1�9�? 0� �0 � #C1� .� C� M



 

 

 

 

  
 

 -�                                             �� � ��	
� �
�� ��� ����� ��� ���	������� �
. . .   

 

   �!#J �
�
ho    ! #�0� oy        G��� �
�
 ! (��)*� �
�
 I� ��R�
 #�0�     >�� 0� &_gyh   � +
 @���  >�

_gvy  �� ���c���   #1A .              &�C'I��� �' ! +�?�� $��2?� &G��� �
�
 I� (��)*� �
�
 &�'I��� �' "M���
�1


    (��)*� �
�
 I� &G��� �
�
 .   >!#4 W�;0�j         �
C�
 (��C���= #C�!0 I� �=!�c�� ��
:=        ! (�C�)*� &�C'

         �� @�� +
 7���� ��:�;� +
 @��� #1' ��:�;� &G���  #1'� .     � ">�C�� 0
C* +
   �
C�
 W�C;0   � (�C�)*� C� M  
  

 

   $��%4@ .       3���  �
�*H& I��'8 J�'0�& '=��> /�'

.0 �=��4  $�� 3�1�*�    	�K-5@BC4

5@AB
�'�� ��)*+� ∗  

 

 

  

  

  

  
∗���� ����� 	
���
 ���� �
��� ��
� ���
��  �
������������
�� �� ��
���� 

 �  100136713671378 ×÷−=Δ

])[( AAA
A

A 

��� �!�
"# $�� .  

 

 

  $��%4F .           3���  �
�*HK& I��'K8 J�'0�K& 'K=��> /�'

.0 �=��4    $�K� 3�1�*K�   	�K-  

5EEE45EEF��- ∗   

  

  

  

 

 

 

∗   ���� ����%%%� 	
%%%���
 ���%%%� �
%%%��� � �
%%%� ���
�%%%�  �
%%%��&&&��'()  �%%%�
�� �� ��
��%%%�� 
%%%
 �  

100199419941999 ×÷−=Δ
])[( AAA

A

A��� �!�
"#   $�� .  

��     ,
= kI0� &�I� +
 �
�
 M�  #�       �!#CJ (��)*� $%
 #J�! toh           (��#C< ! �C'L�A I� ��RC�
 #C�0� 

     >�� 0� (��)*���� �
�
_uuj     >�� +
 @��� _uuj  �� ���c���   #1A .          I�C�� �0
C� &G�C�� +C8�9 >�CJ

    �!#J (��)*� �
�
o�     >�� 0� #�0� _uuu  
 @���    >�� +_uuj   @�� +�?�� $'�A  .   #�!0 M�� X8�

     �� �#'�R� &G��� �
�
 �0
� 0�           kI0� &�I� +
 &G��� �
�
 +81�� �1O� ��
K�  ,
= #J�! t�   "&G��� #ui 

        >�� 0� (��)*� �
�
 I� ��R�
 #�0�_uuu     >�� +
 @��� _uuj           ���c�C�� �
C< #C�,
= #C1�9�? 0� �0 

 @�� ���� .  7�R� (�#'�R� M�� M�� �#1'�        (�C�)*� �
C�
 ������ �3��
�! +A @��        &G�C�� �
C�
 I� 

&G��� �
�
(��)*���� �
�
     (��)*� �
�
     

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −−−

982667262580

4683653922291

80565519969

///

///

///

 

(��)*���� �
�


(��)*� �
�
 

&G��� �
�
 

&G��� �
�
(��)*���� �
�
     (��)*� �
�
     

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−−

−−

7613320582

88942813234

7196127123

///

///

///

 

)*���� �
�
(��  

(��)*� �
�
 

&G��� �
�
 



 
 

 
 

 

 

����� ��	
��
 ����� ��	���� �	� /  ��	����                                                          �� 

  

 
 

 

         �0!� 0� (�C�)*� �
C�
 I� &G�C�� �
C�
 ������ �3��
�! �,! $'�A  _uuj�_uuu   #C1' ��:C�;� 0� 

  @�� +�?�� $��2?� .   +�?�� �
 (�#'�R� M��   � &�'�        ���� >!�#C4 I� +CA 7��3RC'!SD �3�     &�Q,�C� �#���C� 

���� ���c��� #1' H��%� * +
 #����

 
�.' -��� 0
�7�R� !  >����� #1�9�? +A @�� @�O;�! M�� �#1'�

                     +C8�9 >�CJ �@C�� ��

 �
QR� -��� 0
* +
 #1' ��:�;� 0� (��)*� +
 &G��� �1�23��4 #�!0 &�1�� �


�.� �#'�R� 7���� 0� 0��<�� (�����= d
� M�� �
K.  

�� ����� (�����= #�!0 ������ (��5� "f���� ! (�#'�R� M���� ������� +A @�� 0
RA !� �#���� 

           @�� �#R� +�?�E �Z� 0� r����� ��������� ! ������ (��5� 79 0� .#
�Q�        MC�� 7��A0
CZ1� +CA @�� 

  �� (��5� d
�    �O;�! ��
:= #��
=                    �C� ! M�23��C4 #C�!0 �0
C� 0� 0
RCA !� ��:�;� 0��<�� ��8�.� I� &�=

-.8� �

 7�
�
 M�
  (��)*� ! &G��� &�'#'� 7�R� .#K #'�
< ��0�
 &#O
 $%
 0� d
�
� M��.  

  

L (        7��� �
#�0 3����<M I��'8 	���& '� /�'

.0 �1�� 2��'�      � /�K>,�� 9/�>,�� '
? 	�-

	�'1�  

   >!#4 W�;0�i   ! v  =�= +
 �       �
�
 (�����= #�!0 ��������� ! ������ (��5� �   (��)*� "(��)*���� &�'

     ��0�
 �0!� 0� �0 &G��� !     � 7�R� 0
RA !� &��
 �#K�#'� .   >!#4 W�;0�i     ��:�;� 0��<�� (�����= #�!0 

   �� 7�R� �0 7����  #'� .           � �����C���� ! �����C� &�C'I��� (��C���= #�!0 (��)*� �
�
 7
�� W�;0� C� M

                �C� 7�C�
 (��)*� �
�
 ���Q� &����= �?��� #J�! V� kI0� $��2?� I� �K�� �0 �
�
   #C1A .    0
C* +C


0� ">�CC�� kICC��CC���= #CCJ�! t&�CCQ� �� >�CC� 0� (�CC�)*� �
CC�
 _gyh���CC� $'�CC� �CC4
� � ! �

  ���������o_  ,
= #�0� �  � �
�
 #� >�� 0� (��)*��_gyh >�� +
 @��� _gvy��  �
K .  +C8�9 >�J

��      �
�
 �
 �0 �R��2?� #�!0 "(��5� M     =�= +
 &G��� ! (��)*� &�'�  �g    ! #�0� gi     >�� 0� #�0� _gyh 

  � +
 @���  >�_gvy  �� 7�R�   #'� .        �C� �#'�R� &G��� �
�
 0� 2�� #�!0 M�.'   �
CK .  
 +C
 C�   "�C3�� 7�

02=�   kI0� x�  ����= #J�! t&        ���C� 0
C* +
 &G��� �
�
 ���Q� �  � ! �� ���C���      $'�C� �C4
� �iv 

 ,
= #�0��  � �
�
 #�    >�� 0� (��)*��_gyh      >�C� +
 @��� _gvy  C� �    � �C�� ��
CK C�     #C�!0 "(��C5� M

�2?��R�  
 �0  �
�
 ��'&   (��)*� hh  �2?� #�0� �   G��� �
�
 ! $& o  �2?� #�0� �  � 7�R� $� #C'� .� C� M

       �3��
�! �' +A @�� @�O;�! M�� �3���
 "(�#'�R�           �
C�
 I� (��)*� �
�
 ��������� ! ������ &�'

 $��2?� &G���         (��)*� �
�
 I� &G��� �
�
 �' ! +�?�� .       !� I� $�
 &G��� �
�
 &��
 �3��
�! M��   �C
��
 

   (��)*� �
�
 �~�1�� �3��
�!                -C.8� #C�!0 VC� M�R�D $%
 (�#'�R� #1��.' ��=�= M�#
 ! @�� 

����= I� �0 �
�
 !� M�
��� $��.� +
 7���� ��:�;� 0��<�� ( �0�BE.  

 
1.Roy, Das and Chacaborty, 2000 and 2002, Mukpadyay and Chakraborty, 2003. 



 

 

 

 

  
 

 ��                                             �� � ����� !"�� #$� �%��� &�' &(���)	*+,� !". . .   

 

  $��%4N .     3����<M I��'8 J�'0�& '=��> /�'

.0 �=��     $�� 7��� �� �
#�0    	�K-5@AB4

5@BC
�'�� ��)*+� ∗  

  

  

  

  

  

 

∗*+�,
# 	
���
 ���� �
���  �
� -/0�1#�/2 � -/0�1# 3+��4 �
� �
���������� �!�
"# �+� ��
�� �� ��
���� 

 � 

��� $�� :  

1136713671378 100 −−=×÷−=Δ
)(,])[( AILLLL

L

L  

  $��%4A .     3����<M I��'8 J�'0�& '=��> /�'

.0 �=��     �� 7��� �� �
#�0 $   	�K-5EEF4

5EEE��- ��)*+� ∗  

 

  

  

  

  

 

∗*+�,
# 	
���
 ���� �
���  �
� -/0�1#�/2 � -/0�1# 3+��4 �
� �
��&&5��&&& �!�
"# �+� ��
�� �� ��
���� 

 � 

��� $�� :  

1199419941999 100 −−=×÷−=Δ
)(,])[( AILLLL

L

L  

 >!#4 W�;0�v;� 0��<�� (�����= #�!0 � 7�R� �0 #1' ��:��#'� . ������ &�'I��� "(��)*� 7
�� W�;0�

      �0 (��)*� �
�
 ��������� ! �5� 0�         �� 7�R� 79 ���Q� &����= #J�! V� kI0� $��2?�   #'� .   0
C* +


   $��2?� ">����               �����C���� ! �����C� &�C'I��� $'�� �4
� "(��)*� �
�
 ���Q� &����= #J�! t

   � +
 (��)*���� �
�
  7�2�o_  �� #�0�   �
K .       $'�A (��)*� �
�
 &��
 (��5� M��o     ��C
 ! #C�0� & 

 G��� �
�
&   $'�� y     >�� 0� #�0� _uuu     >�� +
 @��� _uuj   � 7�R� �0 �  #'� .    ! �����C� &�'I���

    &G��� �
�
 ����������5� 0�  $��2?�� $��2?� �4
� ���Q� &����= #J�! tiv (��)*� �
�
 #�0� 

   >�� 0�_uuu �     >�� +
 @��_uuj ��       ��5e= �,! �
K�  �
�
 &��
 �#K�� � &�C'�    �0 �RC'�A #C�!0 �C3

 �� 0�8K9  #1A .              �
C�
 M�
 ����2.' I� 7�R� +A 7���� ��:�;� 0��<�� (�����= @�'�� X8��
 "M���
�1


       �� @�� +
 �0 &G��� �
�
 ! (��)*�            ! &G�C�� M�
 �1�23��4 #�!0 #1' ��:�;� &0��<�� (�����= "#'� 

&G��� �
�
(��)*���� �
�
     (��)*� �
�
     

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −−−

77127351983

608728319285

41562521543

///

///

///

 

(��)*���� �
�


(��)*� �
�
 

&G��� �
�
 

&G��� �
�

�
     (��)*� �
�
    (��)*���� �  

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−−
−−

−−

A80147350

1756831224

2883121481

///

///

///

 

(��)*���� �
�
 

(��)*� �
�
 

&G��� �
�
 



 
 

 
 

 

 

����� ��	
��
 ����� ��	���� �	� /  ��	����                                                          �� 

  

 
 

 

    �� X8O1� �0 (��)*� �
�
               �
C�
 I� (�C�)*� �
�
 ��������� ! ������ &�'I��� +81�� �1O� �#1A

     �� 7�R� �0 �#1'�A #�!0 &G���                  �
C�
 I� &G�C�� �
C�
 �����C���� ! �����C� &�'I��� +8�9 >�J "#'�

    +ZJ)� -
�; 7�2�� +
 (��)*�      @�� $��2?� >�J 0� &� . 
 +
�   ���� �3��
�! "�3�� 7�    �����C���� ! ��

X8��
 ! @�� +�?�� $'�A &G��� �
�
 I� (��)*� �
�
.  

  

� .����� �	�
  

   O� $'!SD M�� 0��              (��)*� �
�
 �1�23��4 #�!0 &�1�� �
 �0 (��)*� $%
 @�.'� ! $�� ����A– 

                   ��C'� 0��C; 7
C�I9 �0
� #1' ! 7���� ��:�;� 0��<�� (�����= �
 ! >����� #1���? 0� &G��� �
�
 .  �)C�

   ���� >!�#4 -���= $�1��              �
 &G��� �
�
 ! (��)*� �
�
 "(��)*���� �
�
 +� 0� 0
RA !� �#���� 

 @�� ��

 7)A ��:�;� ��8�!0 .   -C���= ! �#C�9 @C�� +
 f����      0� 79 @C�.'� ! �1�23��C4 #C�!0 &�C'

@�� �#K ��0�
 m%R� !�.�; +� 0� 0
RA !� &0��<�� (�����=.  

���:  �����= #�!0     � 7�R� 7)A &�'����� (�              !� M�C
 -C.8� �� ! ����2.' #�!0 V� #1F �' +A #'�

       &G��� m<�K ">�J M�� �
 "�0�� �
4! �
�
                #C1' ��:C�;� 0� "L�C
 0���C
 7���� ��:�;� 0� (��)*� &�


           �=��)*� #�!0 +81�� �1O� �@�� �c1� �8���9 ��:�;� 0� ! M���D 0���
       �A &�4 +
 7���� ��:�;� 7#K $'

     �� 79 $��2?� �4
� &G��� &�'I���                    �C8���9 ! #C1' &�'��:C�;� 0� #C�!0 MC�� XC8� +C8�9 >�J "�
K

�� �#'�R� �
K .  

���:          ���� ������ ����� (�����= #�!0 I� �#�9 @�� +
 f���� �   �� 7�R� �#����          ��:C�;� 0� +CA #C'�

         $��2?� &G��� �
�
 I� (��)*� �
�
 ������ &�'I��� �' 7����  �?��  �' ! +       �
�
 I� &G��� �
�
 &�'I���

(��)*� .       @�� -.8� (0
� +
 �
�
 !� +w
�0 "M���
�1
 .           �0 �1�23��C4 #C�!0 #C1' ��:�;� 0� +w
�0 M��

 �� 7�R�                  �
�
 ������ &�'I��� �,! "$'�A &G��� �
�
 I� (��)*� �
�
 ������ &�'I��� �1O� �#'�

�R� "+�?�� $��2?� (��)*� �
�
 I� &G���7 �=��)*� @�.'� $�� �#1'� @�� #1' ��:�;� 7#K .  

��	:                          ��
:C= "bC;�! 0� +CA �
C�
 !� �0
C�  0� �����C���� ! �����C� ����� I� �#�9 @�� +
 W�;0� 

�O;�!  �� M���= �0 ��:�;� 0��<�� I� &�= 7�R� "#1A     �
C�
 !� -C.8� �C� ! ���C�2.' #�!0 �
4! �#1'�

     �:�;� 0��<�� 0� (��)*� ! &G���    � XC8� #C1' ��:C�;� 0� +C8�9 >�J �@�� 7���� � C�   �#'�RC� #C�!0 M

�� �
K.  

 
 



 

 

 

 

  
 

 ��                                             �� � ���!� "#�� $%� �&��� '�( ')���*	+,-� "#. . .   

 


��
���
�:  

]_ .[ >�� 0��'& �D ����   +'� _uh�  7
���� "&�)��           &�QR'!SD +A #1�' 0��9 2A�� @;! X�	0 "��
�A

�#�I0�     n�wO�� N
:< 0� &�          +C1��I 0� &0�#
��CJ W�CZ� &��BCD       &��:C�;� -	��C� &�C'�    ! ���C.�4� 

@��I  +A �0 ���Q4 ! ��� &�'��:�;� (L
�= +
 +4
= �
 �0 ����� >
�= 0�QF "@�� ���� W���� �w���

    W�Z� �=9 &�QR,�F "b;�! 0�    
 �
4
� &0�#
��J   + �� 0�.K    �� @��Q? "#1�9  #1A :  ����I2A�.=)  M���D I�

 L�
 +
( ���Q4 "      @���� -��O= $��2?� "��:�;� 7#K  &��:C�;� &�'�     �:C�;� ! ���C.�4� &��  ���C.�4� � 

@��I       n�wO�� (��#< ��:�;� 0
Q~ ! �w���  ��BD .   n�wO�� (��#< I� 0
Z1�        7�C.' "bC;�! 0� "  (��#C<

#�#4 " �� !"W0�QF $%
 "@��.(Keuning, 1988)    &0�.CK�� �
C�� P���CK &!��� �QR,�F d
� M�� 

 q
F0�CCCF 0� (�CCC�)*� �����      @CCC�� �#CCCK ��CCCw� M��E��CCC�� ! �=0�CCCA PCCC�
= �#���CCC�  

(Carter 1989, Staglin, 1938) 
]o .[H,��      &��:�;� ! &��Q� MA0 )                �
C�J "fC��0 &�CQ,
D ���c�C�� I� q�C%��� "+C?�O= ��� "+?�O= b��
�

     +����� ! �,
D +,���� q�%��� "@�8,��  +����� 7
��; "&�     >�C�1A "@C,!� M���
C; "�40�< ������ &0�BE

     XD q��J ! &�0 "���� 0�I�
      ��� 0� 7��I @A0�R� "�'�   ���? >��1A "0�A &! .(q�    (���#
� MA0 )  ��#CO=

       +����� "@�O.4 �c� 0�2' �� �' 0� 7��3R'!SD            "@C�O.4 �Cc� 0�2C' #C� �' 0� �40�< ������ &0�BE

                    ��#CO= +C
 @��C� ��#1Q� ! W
�� 7��
�R��� ��#O= "@�O.4 �c� 0�2' #� 0� (��0�! �!)� +
 (�0���

       � -A +
 ��
:< $%
 0����� "7��
�R��� -A         -CA +C
 V��
 P�
= ��<�� 0����� "��<�� 0����GDP "

 &0�I�
 -�#�= #�0� "|0

 &0��= (L���� �'�I�
 #�0�  +C
 �Q���Y.A +����� 7#KGDP .(��  MCA0 

  �KI
�9)  $��� ��#O= @���              +C
 kI
C�9 ��
C.� +C1�2' #�0� "��O� +
 ���#�
� I
�9GDP  &�Q,�C� "

 $CC��� @CC���= @��CC� "7L��CCE02
 &��
CC��
 ��CC� "kI
CC�9 $CC��� @��CC� "+wCC�
�� 7�I
CC�9  7�I
CC�9

7�����
�)7I� ��� (   $C��� @��� "       7��C���
� 7�I
C�9)7I .(��    &G
C,
18= MCA0       (�C*��=0� ! (�C�)*�

���1
��I)               "@C�O.4 �c� 0�2' �' 0� �=
�Y��A ��#O= "@�O.4 �c� 0�2' �' 0� ��#O=      �0
C� @C���1�� �C�J

�c� 0�2' �' 0� 
���0 ��#O= "@�O.4 �c� 0�2' �� �' 0� ���c����+���I!0 ��#O= @�O.4   �c� 0�2' �' 0� �'

@�O.4 ( !)��
 b�I
= (�O��� #�,
= #�0�.(  

]g .[ EI�= +
� +�14         �G�! M���� ! ��A &�'�               HC�* PC�
= @�CR� 0�CQF 0� 7��C�� ��:C�;� 0� �#K��

  3R'!SD I� �O��!           +C����
 ! @���#C� $'!SD ! kI
�9 �,�� +��l� 0� 7��          @C�� �#CK �C�0�
 &2C�0

)+����
 ! @���#� k0!�D ! kI
�9 �,�� +��l� &2�0abcd 1384138413841384 ,,,.(  

]j .[      ��8�!0 ����� M���� I� �8��    �� +A @�� M�� �#K��   +��D #��
=     &0��9 &�'"+��Z�  +���     �w� &�

+O�
= "�R�?�  ��0
A �0)A    #��.� �'��? �0 � .           +C��* &�C4 +C
 +A @�� WIL 0
Z1� M�� &��
      +C� &#C1


�
�
)   &G��� ! (��)*� "(��)*���� (  �
�
 0�QF I�)     ! +��,�5 "+�
��5 "+�,!�O
�0+� (  �
CK ���c��� .  �C�0�


    +��
J I� �0�< ��O
� M��    @�� +�K
� M��  .             d
C� +C
 &��E0�CA +
 �
�� N
:< 0� ��R�
 (��)*� &��


��*+ +
 &#1
Engelbercht(1986)#���.� +O4��� .  



 
 

 
 

 

 

����� ��	
��
 ����� ��	���� �	� /  ��	����                                                          �0 

  

 
 

 

]i .[      I� 0
Z1� $'!SD M�� 0�"�=��)*�    7#K "            0� +A �QR%
 I� +�
.�� �� $%
 �' +A @��1O� M�� +


    �?�O� �
�
 7�
1� +
 ��1��                  �0 (�C�)*� I� (��#< ! �'L�A I� 7�2�� +F �
< #�,
= #1���? 0� @�� �#K

      ! ������ �� ! ������ 0
* +
  � ���c��� ��������� � �=�C�)*� "��A0�A �Z� I� "M���
�1
 �#1�    �C
 7#CK

�G�!  ��Z� ���'"&G��� �
" ""&�
0�A" ""+����� &�
 "@�� n�����.  

]v .[8��  @�� I� �'&                &�'#CJ�! &��E0�CA +C
 +A @�� M�� �
�
 +� &��
 #J�! V� &��E0�A +
 ���� 

         
 0
RA !� &��
 �' 79 �
�
 +� &��
 H��%�  7�8�� ����9 +   @��� ��BD .  � �
 7!2?��      �
C�� +A ���9 I� "M

-���=                          �0!� �C� ! ���C�I bCw�� VC� 0� �
�
 +� I� V� �' #�,
= �RK #�!0 ��0�
 $'!SD M�� 0� �'

               ���1� �
�
 +� &��
 �,
D #J�! V� &��E0�A +
 "&0�B3����� �Z� I� -.� 0� "@�� ����I   #C'�
< �=

     7�0�B3����� +A ���I ��

  ��.:= #1���? 0�    �
C�
 ��8�.� I� �K�� @.�; ! +1�2' +
 ��R�
 &��E   0� �C'

�� +4
= &0��<�� (�����= 
 �� &G��� &L�A 0�#�� +
 �= #11A�(��)*� X�.  

]y .[   +��* +
 +4
= �
    &#1
�           �C� HC��O= �C�I (0
C� +
 (��)*� �
�
 "�#K��  �
CK" :    (�C�)*� �
C�


 @�,�O? d
.��  �'�    �� �
 0� �0 �    +�
.����I +A ���E     @�,�O? -��K 79 &�'       >����� �� kI���D "#�,
= &�'

  @�� (��)*� b�I
= ".       ��'�c� ! H�0�O= ��R�
 (��)*� &��
"(��)*�"  ""  (�C�)*� &�'L�A "  !"  (��#C<

(��)*� "+
:  

Jussawalla.t Cheah, 1993, Machada and Miller, 1997, Apte and Noth 1999, 
2004, Ambrsosi and othera, 2005, Jonscher, 1983. 

#���.� +O4���.  

]h .[    ��R�
 (��)*� &��
    N
:C< 0�          @C�,�O? d
C� MC�� ��'�Cc� ! H�0�CO=     �I�#C�� �
C�� "�C'     ! &�C�E

kI0�   @�,�O? &0�BE        n�wO�� 7�2�� ! (��)*� +
 
� &�'         M�� +
 @��� �
4
� &0�#
��J &�Q��Z� &��BD

@�,�O?+
 �':  

Korunarate, 1984, 1986-A, 1986, Engelbercht, 1990, Apte Nath, 1999, 2004. 
#���.� +O4���.  

]u .[�� 7�R� �
< $'!SD 0� 7
F �0
� M�� 0� #'�(Chen, 1994)+��Z� +A       �
C4
� ��:C�;� &�C'

�.�            #C1��.� M���= #�,
= -��� V� 7�
1� +
 �0 (��)*� #1��
= .        �C� ��Cw� �0 -C�,� !� &!      "�C8� �#C1A

G�!�       #
 "+�K�� �3��E#1F @�'�� "(��)*� +���� !0 M& �.� "     ! &�'I��� W�.= #��
=�ES� �C'&     -C��� VC� 

   #K�
 +�K�� �0 #�,
= .!�W :      +A @�� (��)*� ��BD�
c� @�'�� +C
            I� �0�C< ! -C<�� 0� HC��%� >�8CK� 

   �� 7���4 #�,
= !�.�;      �I�#�� ��=�= M�#
 ! #
��        0� �0 I��� �0
� (��)*� ��J &��E       VC� #C�,
= #C1���? 

   �� M8.���� m%R� &L�A  �I�� .                 �#C�D ��#:C� &G�C�� N
:C< 0� &�=�!#C�� 0
C* +C
 +���� M��

��                     &0�C�= &G�C�� I� -���� �O��* P��� 0� �
4
� &G��� ��Z� H��%� >�8K� +
 &G��� +A ���I �#1A



 

 

 

 

  
 

 �1                                             �� � ���!� "#�� $%� �&��� '�( ')���*	+,-� "#. . .   

 

     �� #�,
= -��� V� 7�
1� +
          #K�
 +�K�� #�,
= #1���? 0� ���2� +
 $�� #��
= .       &��E0�CA +C
 @C�� V�

�G�! @��!#�� I� q�1�4� b;�! 0� $'!SD M�� 0� &0��= &G��� ! &0��= (��)*� &�' &�'�@�� �#K��.  

]_� .[7�.'           ��
 ��A 0��O� V� I� +,��� M�� 0� "#K �0�K� +A 0
*&   @�,�O? d
� M�� �����1K "M��O=  ! �'

      ���� ���c��� �
�
 V� 0� �Q�9 �'#���I����� .  +
    $%
 �� $%
 ">��� 0
*       +C
 V��2� �� r���.= +A ���'

!�ES��'&    +c,l� +� �  +�K�� �0 �#K��      +�?�E �Z� 0� (��)*� �
�
 0� "#��� C�� .        d
C� MC�� &��E0�CA +C


 �� �'0��O�   �' #��
=  ���K
D   @�,�O? M�
 &���I &�'         #��.� ����� (��)*���� �
�
 ! (��)*� �
�
 &�' .

    D �0�� ">��� 0
* +
  ��0�
 0� (�0
      �� 7�R� �
< ���:c= &�'      �Q1= +A #'�i�   @�,�O? I� #�0�     &�C'

      @�,�O? ! (��)*� $%
 }24 @�)� $%
�'& � �          �C� +C�?�E �CZ� 0� (��)*���� $%
 0� �3    "#�
CK

@�,�O? W�.= "+,��� M�� 0� +8�9 >�J �� +�?�E �Z� 0� �
�
 0� @�)� $%
 &�' #�
K. 

] __ .[   M�� 0�$'!SD �'    �K)= ����
  7��8� @Q4        kI0� ��Z� 0
RA !� >!�#4 &I��    "7��8� &0�BE

      �Q� +.' I� ! 7��8� +����� k!0        @
�5 @.�; +
 >!�#4 M�� -�#�= �= �#R� W���� @��  . #C
�Q   @C�� �

          �� 7��8� ��'�c� ! H�0�O= d
� V� +
 �Q�9 -�#�= +A     +��1�
 b;�! ��
:= @���
=        ��:C�;� 0��<�C� I� &�=

 0
RA !�#'� @�#
.  

]_o .[  #�!0�       �� 2�� 0
RA !� @.�; $��2?� -��K �#K��  #K�
 . � @����J�          !� ��0
C= ��C� �C
 #C�!0 M

V= ��0
= ��� I� ��R�
 7���� 0� �.;0 @�� #1' 0� �.;0.  

]_g .[                  7�RC� �0 n0�O����� #�!0 ! ���I I� $�
 7���� &��
 &G��� �
�
 ! (��)*� �
�
 $��2?� P�
��

��  #'� .&��
     ���� >!�#4 d
�
� M�� ��0�
 �  >�� �#����   &�'_gvi   ! _gy�         �0 �
C�
 +C� �C,�; 0� 

    0��; +����� &�1��������� .  �� 7�R� f����              +C
 &G�C�� �
�
 0� (��)*� �
�
 $��2?� P�
�� +A #'�

=�=�  �_i    ! #�0� jo  @�� #�0�  .           ��� >!�#C4 �C
 "(�����= 7�2�� I� -���� "(�����= #�!0 "M���
�1
�� 

    @�� 
�.' &2A�� V��
 �#���� .               CZ1= (��C���= #C�!0 �
 #�Ae= �
 $'!SD M�� ���� 0
�� +A ���9 I�� �

  �� 0� "�#K�     -���= ! +�2�= 0� ���< "+�      ��� #'�
%� ����� 79 &�' .     >�C� >!�#C4 f��C��   &�C'_gvi  ! 

_gy�#K #'�
< >��0� @��
<0� (0
� 0� ! @�� 7�E#1��
� �2�  .  

]_j .[ m<�K�#K�� +,��� f���� &�1�� �
 �)_uuy (Machado and Miller@�� �#K +����� .  



 
 

 
 

 

 

����� ��	
��
 ����� ��	���� �	� /  ��	����                                                          �2 

  

 
 

 

 ��
��  

 0��#1c�� "��3��Q4)._ghj .( M? �5�  &0!9  (�C�)*� (IT)        +C��<0�A b��1C� #C�,
= �C
     7��C�� &� .  +��1�:C?

7���� &��:�;� &�QR'!SD . �0�.Koi m� "hg�_�h. 

    &#Q� "7�
�0 ! #�O� "&��R�)._ghi .(    MC? 0�A +
 �5�             @O1C� ���0�CA 0� (�C�)*� ! (�C*��=0� &0!9

0
RA ���
' .7���� &��:�;� &�QR'!SD +��1�:? . �0�.Kov m� "_�oj. 

       +����
 ! @���#� $'!SD ! kI
�9 �,�� +��l�  &2�0.)( a1384 .      0
C�� ������ ! @���#� ! ��:�;�)_ :(

0
�� ������ ! ��:�;� ����� . �0�.Ko_7��Q= ". 

�l�       +����
 ! @���#� $'!SD ! kI
�9 �,�� +�  &2�0.)( b1384 .      0
C�� ������ ! @���#� ! ��:�;�)o :(

 �0�.K "0
�� ������ @���#� �����oo7��Q= ". 

       +����
 ! @���#� $'!SD ! kI
�9 �,�� +��l�  &2�0.)( c1384 .      0
C�� ������ ! @���#� ! ��:�;�)g( "

 +
��=0
�� ������ @���#� 0������ @Q4 0� ��
:< ! ��,!� &�QR%
 . �0�.Kog7��Q= ". 

       +����
 ! @���#� $'!SD ! kI
�9 �,�� +��l�  &2�0.)( d1384 .     0
�� ������ ! @���#� ! ��:�;�)j :(

0
�� ������ @���#� ! ��:�;� x��= 0� +O�
= "W0�QF +����
 �Q� . �0�.Koj7��Q= ". 

      7��C�� ��)C�� &0
Q.4 &2A�� V��
)._gyi.(  ���� >!#C4�          >�C� 7��C�� ��:C�;� �#���C� _gvy . �0���

&��:�;� &�Q
��J. 

    7���� ��)�� &0
Q.4 &2A�� V��
)._ghj .( ���� >!#4�        >�C� 7��C�� ��:�;� �#���� _gyh .  @C�!�O�

&��:�;� &�Q
��J &0��� "&��:�;�. 

 ,�� +��l��    #� $'!SD ! kI
�9 ���  
 ! @ 0 +�����2&). d_ghj .(    #C� ! ��:C�;����   �C��� ! @��   0
C��   

)j :(#� ! ��:�;� x��= 0� +O�
= " W0�QF +����
 �Q�������� @�� �0�.K " 0
�� oj 7��Q=". 

����� ���� "�)._gho .(�0�
� .� �    ��:�;� (�O�= ! 0�59 &���.�4�� �QR%
 &  � (��)*� �   �,�; 0� 7��

 ���� >!#4–"�#���� 7���D +�����1K0�� ���*��* +�)� ��3R��� ��:�;� �#/R���" #K0� ��. 

����� ���� "�  	
��
 ! � �� "� ���� )._ghj( .     � ��:�;� 0� (��)*� $%
 $�� C�   !0 �C
 7���    >!#C4 ��C/

 ����–�#����  . �0�.K "+4�

 ! +����
 +���_ m� "g�ou. 

����� ���� "�)._gho .( =��#�� +O,�w��  ��:�;� ��O
� &–  ��C.�4� � 
          ���� �C,�; 0� (�C�)*� $C%– 

�#���� . +,��� +�
.���'& �!� � �.' M� 1/= $�t�'&   ���� –    +C����
 0� �#���� 0 C�2&  ��:C�;� &  ! 

��.�4�� .��= 2����� ��:�;� (��� m� "7��jvu�jho  . 

Ambrosi, A, and others.(2005).Word Mathers: Multicultural Perspective on 
Information Societies C & F publication chap 1. 



 

 

 

 

  
 

 �3                                             �� � ���!� "#�� $%� �&��� '�( ')���*	+,-� "#. . .   

 

Apte U. and Nath, H.K.(1999).Service Sector in Today's Information 
Economy. Proceedings of the Service Operation Management 
Association, PP:106-111. 

Apte, U.M and Noth, H.K. (2004). Size, Structure and Growth of the U.S 
Information Economy. Business and information Technologies, 
December. 

Aubert,J.E. and Reiffers.J.L.(2003).Knowlrdge Economies in the Midde East 
and North Africa :Towards New Development Strategies.World 
Bank,Washington,D.C. 

Boden, M and Miles, I.(2000). Service and Knowledge Based Economy, 
Continum. Landon, Chap1. 

Carter, A.(1989). Input-Output Recipes in an Information Economy. 
Economic Systems Research, Vol.1 , No.1, PP:27-43. 

Central Statistical Organization.(2000). Input-Output Transactions Table, 
1994, Government of India. 

Central Statistical Organization.(2005). Input-Output Transactions Table, 
1999. Government of India. 

Chen, X.(1994). Substitution of Information for Energy: Conceptual 
Background, Realities and Limits. Energy Policy, Vol.22, No.1 PP: 15-
23. 

Engelbecht, H.J.(1986). Form Newly Industrializing to Newly Informatizing 
Country: the Primary Information Sector of the Republic of Korea 1975-
1980, Information Economics and Policy, No.2 , PP: 169-194. 

Engelbrecht, H.J.(1990). A Comparative Analysis of Information Inputs in 
the Manufacturing Sectors of Korea and Japan. world Development, 
Vol.18, PP:77-89. 

Engelbrecht, H.J.(1997). A Comparison and Critical Assessment of Porat 
and Rubin's Information Economy and Wallis  and Naths Transaction 
Sector, Information Economics and Policy, No.9, PP:271-290. 

Jonnscher, C.(1983). Information Resources and Economic Productivities. 
Information Economics and Policy, No.1 PP:13-35. 

Jussawalla, M and Cheah, C.W.(1983). Towards an Information Economy: 
The Case of Singapore. Information and Economic Policy, No.1 , 
PP:161-176. 

Karunaratne,N.D.(1986a).Issues in Measuring the Information Economy. 
Journal of Economic Studies,Vol.13,No.2,PP:51-68 

Karunaratne, N.D.(1984). Planning for the Austrialian Information 
Economy. Information Economy and Policy, Nol, PP: 345-367. 



 
 

 
 

 

 

����� ��	
��
 ����� ��	���� �	� /  ��	����                                                          �4 

  

 
 

 

Kelkar, V.L. and others.(1991). Indian's Information Economy: Role, Size 
and Scope. Economic and Political Weekly, Vol.14, No.35, PP:2153-
2159. 

Keuning, s.(1988). Interaction Between National Accounts, and Socio- 
Economic Policy. Review of income and wealth, Vol. 44, No.3, PP:153-
172. 

Karunaratne, N.D. (1986-b). An Input-Output Approach to the Measurement 
of the Information Economy. Economics of planning, Vol.20, No.2. 
PP:87-103. 

Pohjola, M(2002) The Now Economy: Facts, Impact and Policies, 
Information Economy and Policy, No.14 , PP:133-144. 

Machado, A.C and Miller, R.E.(1997). Empirical Relationship between the 
Energy and Information Segment of the U.S Economy. Energy Policy, 
Vol. 24.No. 11. PP: 913-921. 

Makopadhyay, K and Charaborty, D.(2003). An Empirical Relationship 
Between Information and Energy in the Indian Economy During 1973-
74.Furter Evidence on Maxwell's Demon, Anvesak,  Vol.33, No.2, 
PP:46-61. 

Ray, S, Das, T and Charaborty, D.(2002). A Study on the Indian information 
sector, An Experiment with Input-Output Techniques.Economic Systems 
Research, Vo1.14 PP:107-130. 

Roy, s, Das, T. and Chakraborty, D.(2000). Information Strategy for the 
Indian Economy: Linkage Analysis, Artha Vijrana, Vol.XLII, No.3, 
PP:216-227. 

Staglin, R.(1988). Toward an Input-Output Subsystem for the Information 
Sector, in Miller, Polenkeand Rose(eds). Frontiers of Input-Output 
Analysis , Oxford PP:65-78. 

Wallis, J.J and North D.C.(1988). Should Transaction Costs be Subtracted 
Form Gross Notional Products1. Journal of Economic History, Vol. 
XLVII, No.3, PP: 651-653. 

United Nations, Development of Economic and Social Affairs.(2005).Open 
Questions Resulting from Discussion on ISIC Rev.4 by the Technical 
Group ,ESA/STAT/AC.103/7,May 31,NewYork. 


