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Abstract 
The main purpose of this paper is examination of return to scale index and economics of scale index that is an 
argument of being natural monopoly, also investigation on states of technical changes and productivity growth 
rate in Shiraz water and wastewater company. This is the reason translog cost function is used to estimate the 
cost function of the water supply in this company. The framework of analysis is in accordance to the iterative 
seemingly unrelated regression (ISUR) technique. To estimate the parameters of the cost function we have used 
the quarterly data for the period of 1999-2006 has been used. This company uses four factors of production in its 
process: labor, capital, raw material and other services. The result showed that there exists decreasing return to 
scale and no economizing of scale that rejects the existence of natural monopoly in this company. Advance 
technology index indicated cost decrease as a result of advance in technology and calculation index of 
productivity growth showed the existence of productivity growth during the surveyed period of time.    
 
Keywords: Natural Monopoly, Water Supply, Translog Cost Function, Return to Scale, Sequential 
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3 Scale Augmenting Effect on TFP 
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5 Non Technological Effect on TFP 
6 Total Factor Productivity Growth 
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1 Adjustment Dickey-Fuller Test (ADF) 
2 Engle-Granger Test 
3 Sequential Iterative Seemingly Unrelated Regression (SISUR) 
4 Wald Test 
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|WW/Z WZ]/|� _Y]/Y� QQα
V^Y/Z Y_V/] WYV/V Lβ
VYV/Z Z]Y/^ ^]|/Z

Mβ
ZVY^ |_V/^ |�X/Z Sβ
- - W_W/V� *

Kβ
ZZ|/Z VV�/Y] VX/Z

LLβ
ZZW/Z ^VX/^] V�]/Z MMβ
ZVV/Z �|_/VY VW�/Z

SSβ
- - ]|X/Z� *

KKβ
ZZ^/Z �_W/YX� VZV/Z� LMβ
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ZZY/Z *
LKβ

ZZ^/Z Y]Y/V^� Z�]/Z� MSβ
- - ZZV/Z *

MKβ
- - ZZ^/Z *

SKβ
ZVV/Z X]X/W� Z^Y/Z� LQδ
ZV/Z �]Z/W� ZWX/Z� MQδ
ZVV/Z �YX/^� Z|Y/Z� SQδ

- - VWV/Z *
KQδ

Z�/Z Z_]/^� Y|Y/Z�
Tθ

ZZZV/Z X_^/|� ZZZX/Z� TTθ
ZZ�/Z YX�/^ ZY�/Z TQα

]]/Z=2R]Z/V=D.W
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�' ��C�� ���"� �� M��* R� L�,��'�
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 >4� 6 Q������2 %���1 ��� 2 M	��' L���(� M���� ����� M����
 L4P� >4 6 ���2 �8�� M���� 2 L4P���"1� �� :�K�� ���"� .

 L4�P� >4� 6 M	��' ����O �L4�P� >4� 6 ����2 ��8�� M����
 ="1*� >G	�<�� ��I*�%� ��1� �� %���(B� M2��' ���('���' .��D?s�

%� ��y�7 M�*�(/� �*?7 M��� >G	�<� M�*��(/� ~2� ��' �� ����
�' (��f �� :�K�� $��(�! %�����. ��' .	� �* J� ���(�� c��(���

	�2�(' h�)*;	 �7 ��"1� %���(! �="1*� �� ��(*q"� �*' 	�6�� ��"#�
%� M�8� .���	 

W�V�<���4 ���	��@ �'�6  
���' ����C�� ���"P���� >����H %����(' ����	�<�Q��(��� �����0� 2 �G

 >G	�<� M����� �� ��!�)� =&� ������ �1O @������ U�� 
� ����
%"8/('b%"�8/(' ������ �1O >�<'(� @����� U� 
� 2e
	�+"���

 %�� M�8� ���"P�� >��H M���� �� :K�� ���"� .�� U�� 
� ����	
 ����(D �� �%"�8/(' ������ �1O @����� ��� ga�� �	 
��� �*�*<� �

���	��<�|�K�	 g*l�K g�(�,� %�<�) (+K �*!(# 2 
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 ��	�<� $��(�! >���H �� %D�� �D @�� 
�8� 	� (M�*�(/� 	�2�(�' 

%� %��(' 	��� >�� %R �	 
�� .���' 

W�W����J) I�/� R�
J ��'� I���3 �'�6 ����j(
M���� �� %S� L4P� ��06� �2� �D %����<� ��	 Q��(�� ���0� �G

2>G	�<�%� >��K �!�)� =&� 	(*/�>4 6 M	�' L��(� M����
 ���"� �' �6�� �' .@�� L4P��'@��	 
����� ����)� 	���� �	 
����

d��6��%B���x 2 %/�*�8D���)� ���R�'(� >G�� "�� ����)� ��('
 �	 ��DE�� >G	��<� 	���� �	 �� ��aP >4� 6 M	��' L��(� j(#

��	��<� ga� �|�K�	% � .	(D 	� M��� 

W�`�I�/� R�
J �3����A ��'� ��(
� �'�6  
��(' �	 Q�����2 %��1 ��� :S8� 	��� �� 	�' %��(' ��	�<� ����0�

Q��(� 2 �G >G	�<�M���� �� �!�)� =&� ®��LM 

}.��� 
	�+"��
 
���� 2	 M���� ���"� �' �6�� �'F2obs*R Squared >G�� "�� 2

'(��R��>G	��<� 	���� �	 ��aP >4� 6 M	��' M��1 ��� j(�#
 ���	��<� ga� �	 �� ��DE�|�K�	 %�.	(D 	� M��� 

W�g�!��7 ����� !�� N��(3 1�6��� A ����+� 6� �9�3 ���
���+�l

�	 	�6�� ��&��B�' �<��� �� ���6 ��&��B�' $���� 
����� ��J"��
%� @<�K z� )� >����*"�� �' �6�� �' ����� �� .	(�*/ >���K ���*

 �@��� >2�+"� �*��� k?"J� ��&��*)� �	 �&��B�' ���0� �D %��
��
 =&� �*��� M	�' �	�,";� �	 @*#(f 2 ��*)� $���� ��J"��@��.

TLnPLnPLnP

LnPLnQ
LnQ

LnTCECS

TQSSQMMQKKQ

LLQQQQcq

α+δ+δ+δ

+δ+α+α=
∂
∂

=ε=

|YY|/V=ε= CqECS 

1 Cumulative Sum of Recursive Residuals (CUSUM) 
2 Cumulative Sum of Recursive Residuals Residuals (CUSUMSQ) 
3 Jargue-Bera 
4 Auto Regressive Conditional Heteroskedasticity LM Test (ARCH LM) 
5 Economies of Scale  
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1 Technical Change Index 
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2 Total Factor Productivity Growth 
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