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Table 1. Summary of the empirical studies selected for this research 

Study Number of 
Estimate 

Price 
ElasticityCity Study 

Number
of 

Estimate
Price 

Elasticity City 

Article
Fallahi et al. 20111-0.15NeyshaburSherzeei et al. 20081-0.23Shiraz 

Khoshbskht et al. 20091-0.47TehranMusavi et al. 200810-1.04Marvdasht
Sajadifar and khiyabani 

2008 5-0.12 Arak Musavi et al. 2009 5-0.02 Marvdasht

University of 
Kurdistan,Sanandaj 1-0.27 Sanandaj Dinani et al. 2000 4-0.27 Kerman 

Salehniya et al. 20084-0.36NeyshaburThesis
Pazhuyan and Hoseini 

2003 11 -0.12 Tehran Saeedi et al. 1998 2-0.1 Mashhad 

Sabouhi and Nobakht 
2008 9-0.23 Pardis Saravani  and Yazdani 

2003 1-0.16 Birjand 

Khoshakhlagh and 
Shahraki 2007 2-0.17 Zahedan Aminipour et al. 2008 5-0.12 Rasht 

Abdoli and Farajiyazdi 
2009 1-0.47 Ormia Movahedi and Hashemi 

2008 1-0.49 Hamedan 

Arman and Davoudian
2012 3-0.26 Ahvaz Khoshbakht et al. 2011 2-0.51 Tehran 

Javadianzadeh 20095-0.09YazdTotal65
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2 Double-log 
3 Ordinary least Squires 
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X6�7S�0N:> �*����� �/���� #��& 
Table 2. De Martonne Climate Classification 

Climate Arid Semi Arid Mediterranean Humidity Semi Humidity Very 
humidity

Threshold of 
moisture index 

>10 10 .20 20.24 24.28 28.35 <35 

X6�7V�4�X��� #�%
�o�� (� 0bV- �\�b�*D�3 
Table 3. Brief description of the selected variables 

Theoretical 
specification FModel specification FData 

specification  FSocio-geographical 
specification    F

stone-geary 40 functional form time series 26 climate 

Linear 18 cross-
sectional 11 arid 15 

double-log linear 6pooled cross-
sectional 19 semi-arid 41 

inclusion of moderators unit of data 
collection Mediterranean 1

income 59 person 21 
other variables 39 household 44 population 

income 3study year average 
(2000) town 32 

estimation technique number of 
year 

average 
(4.6) city 24 

Ordinary Least Square 
(OLS) 38 specific 

season big city 5

spring 7metropolitan 1
summer 7Adjustment factor 
autumn 7
Winter 7

All 4 seasons 37 
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1 Publication bias  
2 Publication Heterogeneity 
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)H(E� = b� + b�(se�) + e�

&�0��>#0OEi 3�/X* P���i� 	�seiN����- �����#�;�������� 

1 Funnel Graph 
2 Funnel Asymmetry Test 
3 Precision Effect Test  

�" '5 (� .1;� '5 0& 0�J&���);
�� 0O�( ?��/�R� 0�& ���� '� �) ��
���)� +��& �%��- '�J/%�� w��)JN* �&  Q�� ��0\��� �%#0���2�

o�� �� 0& ����
#���- 0�& 0�J&�� 0O#��2* +����J% ��������;�) 
���
&��& .��3)0& �����N���� '���(5 ��s���� �����/���\�0����2� +

�2*)0& D�3  0���2� P��bF&01;� ��5 

�
��

= b� �
��

+ b� + v� )F(

��; 
���
#�3�& 0�3��� ��"� ������ ��+
�M ����N�)1��� 9b0+
� �� 0O 1;� 
\b)P���b ��)��- 0��&�� ^��&��/X* �����%#

&0�%��- � D��5 1;�#'5 �������;� � ��"� 0& �%�5�)��E�5 (� .��)
& l&��� 0O�/X* ����%#��%��- � D�3 D�%���#'5 ��������;� ��%

��� ����*��-
�0����2� +��3�& %F�
�&#�/X*����%#����-
�
0& 0���2� P��be	�� 0& 0�PEESEa�2* +1;� ��Z��)��  ����3

(Stanley & Doucouliagos 2012).

�
��

= b�SE� + b� �
��

+ �� )e(

0& ��>#0Ob0
�M):��
�&#����N���� '���(5�� �����/���\��b1

��$* 
u� P�3��
�& D��3 r#���;�
#?���" .1�;� ������� ��a
���)�
& �� Y#?�� ��Z= FAT �PEESE 0& ��; '��(5 ��s���
#

�$* � ������ ���?�� .1;� D��� 06��� 8�O ���N� rFAT l�;�*
@�� 0�O 1�&�u P�
u� '5 ����� �) �& w���D�
�� ��
�� 1�&�u ��%
�� ��3 �PEESE l;�*@�� ���/2� P��2&
�  ����R�)OLSk(
/X*�.���3 D�( ��
&#/>��& '������ (� 
��)�& Y0�� (� D���5 1�;�
/X*��
�robust of standard errors  +/X* �& 0O�
��/O �)���� �

�R B�����M
� �N� P��b ���P��2&
�  ����R 0�& z��&
� P�
 ���/2������& ����5��O�����������+�bootstrape (���& 1-���; ���& 0��O

�0��/ �A�� � �%)��- +0��/� ER 8#��8%��O �� �������;����%�+
�����5 ���� (� .�3 D��\�;� A#?�� �%#FAT ��&R2����Rve/G

r�; ��vv�b�� �2�������& � ��& . �) 0�& z��&
� 
������U ���"� �
� ���:� (� �
!��2�
�'��� 0O �3 ��� � D��%�)��; 0O 1;� ��
#

4 Precision-Effect Estimate with Standard Error 
5 Ordinary Least Squares 
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8 ���������	
������������ � �� ����

X6�7Y�?�� Y)��� #�% FAT �PEESE 
Table 4. Results of the FAT and PEESE models 

Model1                       
(FAT- Fixed effect) 

Model2                  FAT-
Fixed Effect     
(bootstrap) 

Model3        
PESEE-OLS 

Model4    
PESEE (robust) 

precision 
-0.3108137 -0.3108137 -0.4280668 -0.4280668 
(-0.036125)  (-0.0254003)  (-0.0137897)  0.0238841.

constant -25.8396 -25.8396 
(34.58689) *** (47.10377) ** 

Se-value 
66.62051 66.62051
(629.7839) ** (43.73406)*** 

F 74.03 
R-sq 0.9421 0.9421 0.9386 0.9386 

Notes: The PEESE model is exected using maximum likelihood model. *** and ** denote significance at the level of 1 and 5%, 
respectively 

�
& ������ ��#�� 0�2���� ����� 0��/��.��3�& ���/��  �&�� �����*

��M))1���� 9b0��� '����� (���/X* 0��O ���%�����9��)�� 8���O (�
���$*��
��& D���3 r#����;�
#��\�� �������� ��������5 ������ (� �#
�2��
M .1;� ���)� 9��2�
�& 1�� 0& 0�J&�� ���0(� D���5 1�;�

 ?��PEESE/X* +��
& 8�O �#��;�
#��2* ������� ��) D��3
� '��� ������5 ���� (� 0O �%�#����#� ���N���A� � 
\�b 
�)^
/X* 0&���%#&0� ?�� �� (� D��5 1;�)9���" 0��Q� ���� .1�;� 
< 
� 0"�*)M
� +?�� �� 0O 1;� ����; ��"� 	�! 0�
#�� ������� ��

*�)tD�
O �.��� 

V�R�V��6� �%9 �&%;� 6 aZ
H

+0����M� � LT��R @��)��Q�(�@�� ���%#�
��& ��Z����#���;��3�)
���N�����3�����; ��"� (��
#� .1�;� ������ �� �) �� �� @�� �

� 	�E�� 	���� 9:�; 0�O ^�=�O P��2���� +?�� 	��� �� .��3)���E
���N������ ����/� ���\�������3+wm�; � D��3 LT�R �) 
�u� ^
���N����2*)��A& P�2���� `�;� 
& D�3  /X* 
*�� D�( ��.��3 

� ����/� D�3 0��M� P�2�����\��2* ��)�  �0���� 0�& ����O �#0�O
?�� l;�* �%#����$* � 1�&�u P�
u��D(�����  �&�� ���
#����J%

(Duval & Tweedie 2000; Duval 2005) �& LV��-� .�z��N� �
����$* P�
�u� l;��� �& 0��M� � LTR�0�& �$-�3 '����!��
�&#

��;�
#�� D��\�;� ������ ���.���3 �& LV��-� 
�����/X* �� ���
(� 
���/OFG��& +���b����FG� ���b��aG& � ���b���(� 
����aG

����; +���3�& ���b���
#�������� ����)�</%���� ��=���� �������� ���+A

1 Trim and Fill 

 ��3 � l�;���)�� @��A�� �����3(Duval & Tweedie 2000) .
 Q3F/X*����%#0�& ���O 0���� '���� �� 0���M� � LT�R @�� ��
��.�%�He0�2���� �#� �� 0�O �) D��3 LT�R @�� �����+ Q�3 ��
0& S&
� P��b �%#Q=�O�����5 
�s� (� 0�O 1;� D�3 D��� '���#

'5 0��/% � D������� �� ���%����2�
����#(� D��\���;� ���& .������� ��
���
?�� �%#/X*�8��O l�;��� 0���M� � LTR @�� +1&�u P�
u� �
0& ��g� .��� 8%��O �b�� �) ���R �� ��P�
�u� ?��� �� 0�O 1�;�
���$*+��)����N� �0�&aG8%��O ��b��)
�s� �� ��& .1�;� 0����

��� ���
�)���$* P�
u� � 1&�u P�
u� Y���; +�
# �&�� ������ ��
�� 1;� ��/����</%���������� ��+�� 0�"�*  �&���	��! .��3�&

��; ��"��
#��* �
�� P��2���� �� ������� �� ���  )
�<#��& 0�O
�* '���! ��M�N* S&#<���- 45��& 0���
� P���b0���5 1�;� A��� 

��)�#�)NR ���( �� D��3 
���� P�2���� 0O 1;� 1N��/X* 0����
�M�N* S&�*#0& 45 �O ��>��N� 0&�� 8��O B��� ����/�`��JR

�����J (Sebri 2014).��� 	�/* ���
� 
s� �� �&)M
� +Y����N�� 0�
� ����/��\�TU)� 0��
�� � ��3)'��� �� D��%�)0�=
�� 0�O 1�;� �
��;�
#0��/� �� ������ �� �%#� 0�2���� ����� �) �8%�W�U ����#

� 
\b ���N��1J+������5 ���� (�#1;� ��/��  &�� (Kepes 

et al. 2012)*��b�� .��</%�� 0�[J� 0O������� ��F0�"�*  �&��
�& � 1;�)@�� �& ��%#&�
��#(�� ����)&��� ��
��.�
 

V�S��%�� � � �+b	9%  

"��� ����</%��& ����8%�W�U ��% ���� ����*�3���-� (���V�P�

2 Publication Heterogeneity 
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9����� � ��	
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����������

���������	����� �����	��� ������������� � ������ �
����� ������� �� ���� ! ��"#$%#��&' ����( ��)�� ��( .����(
+��,-)�� +(�. �"�/�	0"�-�1 20�( 0" 3��4 �56�7" ��8���9��� 

! �% ��"� �"�.	���� ��"��	�:����� 0"	���;�( �� ���#��&�' ��� 
"�( .���(�/����:����� ��)�� �	���%��< 0" =��/>�?!»Z-naïve «
! 2��B��"	9�$� �% ��� 0�� 2����;��� C��������( ���!	D��"

(Spiegelhalter 2005).

Fig. 1. The funnel plot for price elasticity vs. standard 
errors 

�����#$% 	B�. �"���� ����?4 +(� ! �� 	���. ���

��"�����" 

Fig. 2. The funnel plot obtained from “trim-and-fill” 
method 

�����#$% �;�� ! �<�E" � FGH �� I��� 2�� �J"�" ��� 

ϕ� � �
� ∑

��	
�� ��	
����� � �

� ∑ ���� )L(

��( ���7 ���%φ̂�:����� ���%���<	�I� ="����$! �"��/�Zi ���N�� �
�( O�(�!Z"�(�i!"�2���$! �D�"(Spiegelhalter 2005).

)6(Z� � ��
��
�∨��∖��

�P�1 0" 	;�%zi .�(�' 2�� ��"�����" 2������! 9�$� "� 9���	� ����

�� ! I���;������" ����! �(θ)�"� ��;��7�(�! Q��)Y(V 0θ(

! �N��R!	�"�� ! ����φ̂�:����� ��)��	�! 9��$� "�	���" .����

I221ˆ ++>φ�:���� �	��!1 S�R> 0"��/!	" �� .D�" �"� �; �

#��&��' �"��� !φ̂�L5/,U5 ������� ! ���( � ���� 2�0 �;���( 91 ����
 �"� !V6/,!	�:����� D�B� 9"��	���;���( ����#��&�' ��� 

��"� ��)�(Spiegelhalter 2005).

����	
� � ������� � �������� ����� :!�������"� ���

 ��#"�$ 

������! W�!�"�( 9��XR��+;�:����� �Y��Z�	���� ����$��"���
��� � ��$��" �������7��	�����%�< ="�["��� ! �� \�X��!�"

2�� �N��R!��! 2��B��"	��( .���� �X% ���7	����! W��! ����"� 9�
!	�( 9"����0 =���8 �; �"� 9��$� �.(Stanley & Doucouliagos 

2012) 

Effect� � β" # ∑βKZK� # β�SE� # ∑SE� K�'ε� )](

91 �� �^ 
Z���!;�	_�! 0" D�"�����	;�8�`4 ��( ��%�=�#��&�' �����!

��a��� ���� ��� 2�� 2��B��"�! O�(�!	� ���K���!;��	0"
_�!����	;8�`4 �( �%���`� �( � D�" ���("� ��$��" =��b�����

��$��" �( #��&�' �c[�D��" �"G���.(Stanley & Doucouliagos 

2012).
�"� +�$! ��)� W���H" �( �)�� �( �; �������� Q��	"d�)" ���

�"� 90� D�.� C(�! e��/! f�H �( ="���$! �Wg4" �! 2	����� 
(Stanley & Doucouliagos 2012) W���) .6����;W��! h��' h

<��`� ="�["	! �J"�" "�	�"� ! .��� R2W�! ����� ��% 2�� �J"�"
( �X8�<��i6��5U_� �8����! �	! 9�$� ���%	��8�� ��% �����

-)�� +(�.	_� 0"����� ="��������( O��(�! ��/>�?! ���! #$% 
_�!�����E���R	���( ���!	D�" .T2�( �"� jd�) 9"���k �; Q��

<��`� ="�["	(��U,/U�Ul/U������!"���' .D��" 2��� 2�0 �

0
.0

5
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Funnel plot with pseudo 95% confidence limits
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������������ � �� ����

X6�7^�?�� ���O�� P�
u� P�3 (� D��\�;� �& ����$* P�
u� #�% z
��� 
Table 5. Random-effect models using Fisher’s Z size effect  

Dependent variable: 
price elasticity model1 model2 model3 model4 model5 

precision 0.00 0.00 0.00 0.00 0.00 
(-0.0000882) (0.0000445) (0.0000279)** (0.0000338) (0.0000298)** 

publication year 0.02 0.02 0.00 0.01 0.00 
(0.0110206)** (0.0122802) (0.0084742) (0.00764) (0.0085418) 

climate1 -0.10 -0.33 – – – – – –(0.4321213) (0.1970983) 

climate2 0.92 0.56 – – – – – –(1.169793) (0.3005873)* 

population 
0.25 -0.03 – – – – – –(0.2766557) (0.0982637) 

adjustment coefficient -2.27 0.57 – – – – – –(2.158204) (0.7035383) 

Time series data -1.37 -0.54 – – -0.63 – –(0.5908652)** (0.1929962)** (0.1081276)** 

cross data -0.20 -0.18 0.32 – – 0.29 
(0.1360625) (0.1544333) (0.0789014)** (0.0678019)** 

No. of households 0.00 – – – – – – – –(0.0001011) 

Long run -0.80 -0.58 -0.48 -0.79 -0.47 
(0.3472225)** (0.1955779)** (0.0980927)** (0.108311)*** (0.0958696)** 

scale person 0.00 0.25 -0.05 – – – –(0.2695362) (0.1491743) (0.0736607) 

separated models season -0.02 – – – – – – – –(0.0680504) 

separated models block 0.11 0.06 – – – – – –(0.0714045) (0.0774914) 

other variables 0.26 0.22 -0.24 -0.03 -0.24 
(0.275396) (0.1664887) (0.0725062)** (0.0537392) (0.0727654)** 

stone-greay 0.68 0.24 0.72 0.37 0.70 
(0.3445588)* (0.1610418) (0.0815717)** (0.099125)** (0.0782569)** 

olsv 0.54 -0.17 0.00 0.00 0.01 
(0.5099939) (0.1437923) (0.0585335) (0.0485002) (0.0572322) 

ln 
0.11 0.11 0.19 0.12 0.19 

(0.0786749) (0.0917205) (0.0989964)* (0.0662205)** (0.0990161)* 

CPI -0.18 -0.04 – – – – – –(0.147472) (0.1411826) 

temperature 0.04 – – – – – – – –(0.0845195) 

Type of coefficient -0.16 -0.16 -0.10 -0.14 -0.09 
(0.0852957)* (0.0932617)* (0.102645) (0.0872872) (0.1029505) 

constant -32.52 -25.35 -0.34 -18.29 2.77 
(15.14495) (16.97664) (11.78726) (10.64318)* (11.9261) 

separated models income – – -0.19 -0.19 – – – –(0.2394999) (0.155796) 

income consideration – – – – – – -0.27 -0.14 
(0.1208449)** (0.14426) 

seasonal estimation – – – – – – -0.05 -0.01 
(0.0511232) (0.0578118) 

Number of observations 41 45 45 45 45 
tau2 0.01 0.01 0.02 0.02 0.02 

Adj R-squared 0.94 0.90 0.86 0.89 0.86 
Model F(20,21) 30.78 22.69 25.52 33.30 25.16 

Prob > F 0 0 0 0 0
Notes: *** and ** denote significance level of 1 and 5%, respectively 
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�:� (� �
! 0& z�&
��/>� 0��b�� ���'���k��b�� � 1�;� 
\�b
� D���)!�� ����; 0O 1;��
#0�2���� ����� 0���/� �� ������� ��
�2��� ���1J��
& .#
�Z& 4�X���)& (� ?�� ����/* ��?��� ��& ��%

o�� ���
� 
s� ���
��%#�M�*����A�" 0�&  �O @�� (� ����X�H

4�X��� 0& 
E�� 0O D�3 D��\�;�k?��" �� D�3 @��A� ?��k��3 
(Stanley & Doucouliagos 2012)?�� 4�X��� �� . ����2* +�%#

?�� (� 
�����U �& �% �%#��M��<�J:/% 0O�K�&�)LT�R +����3��
� 
& D�V! .���3)c2& ��o�� (��
�%�)/>� r�; �& 0O�- '�������

� K�&��2�
���� '��&'5?�� (� �3 1&�u �% �%#����0�#/X* 0O��
D�3 D�( ��& .���3 LTR +���� `�;� 
&)�& Y0'���(5 (� D���5 1�;�

�/� 1;�� 
dO��R +�)���Z=�0& ?�� �
��Z& '����!)0�-���3 ?��� �
�
& .�3#�8E�;��U '�A)��)����)�& LV��-� +Y���N� ���8��O

U�8&���& D�3�?�� �� �%���N� 2����'50& �% �
�& �A�E� ��>#k
^�=�O .�3 0:;��� ?�� 
�*)� P��2&
�  ����R ����N� �0�& z��&


���Z=�� ?�� ������ 0�O �3�&)�& Y0
dO���R '���(5 (� D���5 1�;�
�/� 1;���)* ���)t� ��� 0�& 0�"�* ��& .���O)& 0�Q��o�� 
������%
#

M�*����*���)���J%+�J\* 1�;� 
�Z&�� 1��V! `��;� 
�& �%

�2�����#�N���<& P��b��
(Espey et al. 1997) �\�� 0�&�� .�
�)& D�3 ��E��D��� (� D��\�;� �%#
;#����(�8��O ���%#�����

& 02������ 
<��)NR ��*�2���� �� 0O 1;� 1N�D��� (� 0O �%#
;#
���(��N� +D�3 D��\�;���� .1�;� D��3 ���5
�& 
��/O 8�O �) �� �
��R�� P�2���� 0O 1;�)* 
<tu�D��� (� D��\�;� 
�%#
�;#����(�
�
&#/X*�� 8��O ����/�� �� 45 �� 
��2��D�
�O @��A�� ��� ����

(Espey et al. 1997; Dalhuisen et al. 2003; Sebri 2014).
/X* B��� ���N� '5 
& D�V!��
& 8�O �#�)P��� ����& D��� ^

&�(� 
������) 1��;� P���� D���*�O D��� ^� 0��O��)�� ���� 0��E��� ����N
8%�WU #�% �)� '�
<�& A01�;� D���5 1;�(Espey et al. 1997; 

Dalhuisen et al. 2003; Sebri 2014)
M .)0�& 0��J&�� 1�:d� 9
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