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A�"1J��4  */5 *��]:4   "8 . ���Sf	 30O:' (  t0�8��;���5 �07T. /5� ��� 0#�e

���  @�9' , � "��> *( /�  ?4":'� �� �4��� �A�"1J �� �r�' 2' "$ �*/5 *��]:4   "8 
�4  .�:��Gg  h�' !�;� �71�U'� B�  �� �< /8��7T. C0A�"1J e��f'0?(� B�  �H�C

�4  �:��� .&8, �#0;���5 �07T. C� B�  �� 30#Q ?0f' �A�"1J � "��> *( /�  C8�< �H�( 
 B� �' C�� B�  , /���1"	 �U4 C0 B�  �$�� /����  (  *��]:4  C�A�"1J , */5 � B�  �C

'��/�� .&8#Q0�:� 3�;� h' !���8�";< �< /8���T	 �74"	 a�Z �� � B�  �� 2�C
7T.0;���5 �WH� e�0#��� *( /�  ?4":' , K�� 0�3/�� � � "��> �	 .GA e�� , e���0, �H

 
8- Alam 
9- Ang 
10- Cole & Neumayer 
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�� ����;��'���� , �0� �O. �;8,+� % �TG$ e�B�� *��T5��

!�<��)q��o(4��� �� e�7R, 0�pdQ ��5 0*� � (  *��]:4  �� 3�8�,� �,� , ��> 
�GZ�'  ��:> ��� 3T)8 /�  .�:��' !�;� h�' /8�0�-�0�'� 3�"� � �]#' j�W	�  ��,

#7'�� ��� ��;:�  �� �H< 0�� � �8� "��> ?4"	 3��</ .&8#Q0/'J�� C;< (  3��8��5 
'� �� ! "	��0C�0#���< *��]:4  3��< ��;:�  /5� .GA0!�< , �H�q)q���(��;:�  e
��H< 0�GZ�' ,� �,� (  *��]:4  �� ��5 �74"	 , 3��</  �> ��� 3T)8 �:/�  .�� �."	 ��

�:��!J h&< e�8 �	�' 30� ��;:�  ! B�H< 01�< �� j"��' 3��</0��]0� , �0C�	�' 30! B
��H< 0' u B-	 , �T8l<,  �� j"��' 3��</�/5�� .&8#Q0]#' j�W	�  3�"6 ,��03

'( (  *��]:4  N ��S' , ��;:� 0�� � �"., 3.��G< �"E�� ��;:�  �H< 0�� 3��</ �� �8��5 
'0�."	 2��6 ! B���0�3�4  �8��5 �'"Z (  �	.

	 �� , u�U��)��o� (�71�U' ��  �Bk	 �"9> �� ��� ��;:�  �H< 03��</5�� �( 
���  @�9'��8 �� �nCD� (  �8���9:6  � �e! � ��;:�  �� � �A�r  2'�$ ���Q 

��H< 03��</)1�7�0���9:6  �eO	00N ���:>�4 �e�R�I � ��;:��H< 03��</ N/5 ,
��� �(Bk	 ��"'  ���Gf	 ,02� �6/�� � .!J�� �8	Bk��,Gf	02{4K x>�5 0e(�� �� 0!�

N,�]	 ' �� �80! B� �A�r  ��8�nCD� �� �"<�' 2'�$ ���Q (  �8�-��> �ee�7#g 
2TZ (�,�;< e2S�,��4 ,�e�/#:> ��� .�:��h��9:6  /5� e� � !�;� ���B� �	�3�W�' �r  

O	 ��  �00N �� ��;:�  �H< 03��</CD� P�T	 �� -��> CD� �GT. (  �8��4  �:5 � .
���  N/5��r  �O	 �� �."	 2��6 c�:WH� 00�� ��;:�  �H< 03��</-��> CD� �� ��:5 �A 

1�Z ���� CD� �4 �� !J �r  �< ��-:Z *�A , nQ"< �]#' ��4  *�"� .

�6��/Tf'�)��bo(�� e4��� �� �"> �71�U' �*�	"< ?� ,� � N/'/#G� , N/'031"	 0/
G> � x1�>���e���  @�9' �� ��;:�  ,�H< 03��</*� � (  *��]:4  �� �8�a�4 q��b ̀

�o�� ���! �� �� �A��<0���,� ARDL �4  �:> ��� .�:��h' !�;� �/8� ��;:�  
��H< 03��</1"	 �� �WH� 0/x1�>��G> � ���C;< N/'/#G� �� !J � /S' �'  e�4  
�0C�	*�	"< (  �4  N/' .&8#Q03�:� u�4  �� �h��� C;< e*/'J �4��H< 03��</ 

11- heng, Wang, Glaeser & Kahn  
12- laeser & Kahn  
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2TZ , ����  ��R�S	 30� �U� � ?0f' �A�"1J , ���5 ��8� "��> 2S�,... ��p 

���  @�9' �� �WH��*�	"< �� �B� , ���;' N/'/#G� , N/'�n���n�4  .�� *,l$
 �e32)5 U#f#' !,� , �(��Hf'0U� �5 �� �:�("< �? �! �F	 ��"' 0�/�0�H.

�"W���6�� ,�� �7GA �)��bp (�1�S' ��  �4��� �� �( N �r  ��Hf'0U����  @�9' �,
��9:6  /5�� �� �! �*� � (  *��]:4  �� �8��4���'( �a�4 �8���b�`��d� �,� �� 

&8 !"'(J -:5�W� ��!"H��8"`4".0G0u"�:> ��� /�  .�:� u�4  ���h��?4"	 */'J �4�
!J�8e�n /g��  B��C( *��]:4  N/5 �� ��� � B�  �$�� �Coq/�/g�� ���;:�  

� (�A �� �4�H< 03��</A�"1J ,�f'0?(��H�4  */5 .&8#Q0e3 B�  �� �C�n
/g���1"	 0/G> � x1�>�� ��� �4 ��;:�  �� �4 � (�A �H< 03��</ � /S' �� ��/�/g��

 B� �C��:���4  .

�"96�)��bq (���71�U'  ���4����,�S'��H�<�	0I,"-1 �@�9' ��� �
� "��> ��5�,�:4,��� �! � �:> ��� ,2' "$ rF	0� �A� ��@�9' ��� �� "��> ��5� �
/'J�� e� "��> 60�T/W4 ��� �,�74, � "��> ��5��0!�*��< �4  .,����S'��H,
4����2' "$ �"<�' ,��*��]:4  ( !"#� k#4��9:6 �:�0�k�:��A �<��#	 G'�$��<

�1,� '�/� "	 ( �E�t@�9' ��� ��8� "��>  �a�:#< /#< 60�T/W4 ��� ��4  .,���
�71�U' e�"> *,l$ ��O	00N � @�9' �WH� ��60�T-�"-Q�O	00�Pl6  /W4 ��� �
�WH� ��O	00N � 8����e� "��> ��4����&�4 @�9' ~ "�  2'�Z �8���� ���/W4 

B8��#� "��> ,�0B�WH� /W4 ��� ���/W4 B8��#2<� "��> �:> ��� �4 .

�,� (  ����  @�9' ,  "8 �A�"1J � �� N�71�U' IG\  �� �8�a, /:' , @��7:' 
k#4��9:6 ��4��8���'( �*� � ,�8�"G��	 ��@�9' !�0' �U� � �� , */5 *��]:4  

!l[ �U4 ��  "8 �A�"1J , ���� �4  */5 �:> ��� .( �^� �^#�  �� �."	 ��
@�9'�� CD� 3��	��8 �� ����  P"4 |� (  C0� , �4  �-��> CD� e����  ��R�S	 

�' 20^;	 �-��> CD� ����  ��R�S	  � �";[ /8�e@�9' �0T8  , *�-��. �"., �� 
2TZ , ���5 ��8� "��> ?4"	 ����  �� ��;:�  , 2S�, ' 3�  �� e3��[/0H[  �� e�71�U

���DGA ��8(�A ��;:�  ��,J�� � �GZ�' ,� �,� �� CD� 3�  (  �5�� �U4 �� , 3T^8 � 
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�b ����;��'���� , �0� �O. �;8,+� % �TG$ e�B�� *��T5��

�8� "��>)��> ( � �GW6 */5 P�k�  N�71�U' �� �71�U' 3�  B��T	 �., ,� 3�  �[ */5 �:> ���
�' !�0� /#[.

&81�F� ()� &'F�� 

��  u�4  ��0�_� N����k	 N�71�U' ,�_� */5 P�k�  0N�71�U' �!�[ , �H0GA e�� , 
)q��o (!�[ , �H0GA ,)q���(�GZ�' ,� a/' e*� � , 3T^8 �  � �� */5 P�\�  ��8

�� ��;:�  ��,J�� 2TZ , ����  @�9' (  �5�� 3��[/0H[  �";< ���5 ��8� "��> 2S�,
 ��' � �6 *��]:4  ��"' ! � ��0A.

�' ��( N�"g �� �Gg  �1��7'/5��:

)�(γ3(Domestic Fuel)+ γ2(Electricity)+= γ1(Transportation)Emission 

eX"� �U� � �� �[Emission :�� ��;:�  ! B0' e3��[/0H[ Transportation :'0! B
2TZ N�'/> (  *��]:4  �8� "��> ?4"	 2S�,)' IHZ�� �<0B#� @�9' ! B�*( /�  3A0��

�4  */5(eElectricity :@�9' */#8� !�;� , �-��> X�� Domestic Fuel :�>"4 
�4  �70WE (�A 2'�5 �[ �-��> .

(  |� �8��1��7' �� �Gg  LW#' )�(' �W4�f' ��( NK��7' u�4 ���/�"5:

��9' X�� �� j"��' �1��7'�/5 /8 "> ��,J�� ��( P�� �� �8� "��> :

)q(
Log(Electricity)=α+β1 log(Income)+ β2(Household Size)+ β3(Age of Household 

Head)+U 
�>"4 @�9' �W4�f' �� j"��' �1��7'2TZ , �-��> ��8 ,� �,� (  *��]:4  �� 2S�,

�GZ�'/5 ��,J�� 3T^8 � e@�9' N/5 , �>"4 @�9' a�T:Z  �U>�0\ �1��7' �< 
� ��( P�� �� �>"40' !�����A :
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2TZ , ����  ��R�S	 30� �U� � ?0f' �A�"1J , ���5 ��8� "��> 2S�,... ��o 

)�(
Prob(cpmsume Fuelj)=f(Income, Houseold Size, Age of Household Head) 

)d(Log(consumption|consumption>0)=α+γ1Log(Income)+e              

e!J �� �[Income :e�8� "��> /'J��Household Size :, �8� "��> /7��Age of 

Household Head :�4�8� "��> �4���4 34 .�0O:' 3�  �� j"��' N�$lE  , ��'J (  �8
 a�4 �� �8� "��> /'J�� , �#�B8 ��E��bb�4  */5 } �D:4  .��8� "��> ��[  !"Q

*��� �-��> X�� (  ���5 */5 �:5�W�  &8 �,� �";[ ��8��5 �T8 , /#:H8 /#' 3�  �� /� 
*� � �,� (  201� */5 P�\�  ��8��a/' �����[ �� �',B1 , */5 *��]:4  *�"W� �:HHA ��8

�4 .

� �)�G�(��

8�' �� �."	 ��0*� � � �� e�8�Sf	 30 �� t�2TZ �� j"��' NK��7' 30TD	 , 2S�,
�GZ�' ,� �,� (  �-��> �>"4 3T^8 � �d�4  */5 *��]:4  .�< �k�J ( ;D��( 

&8 , �70WE (�A (  �]g @�9' � � � �8� "��> �9D5 �,��"> 30#Q)3�B#� (/#:H8e
�,� (  *��]:4  �9:6  ��8��"	 h��:� � � � @��7:' , a"T7' �k#4� ��A(�4�� , � �

�' 5����,J�� !��,J �4� �� � �� , /a/' (  �4  �:�� ��A(�4 ��8 �k#4��9:6  ��8
�GZ�' ,� 3T^8 �,� �GT. (  �:HHA a,  �1��7' !J �� �[ �"5 *��]:4  � )�0�,�� (��

�' @�9' P/$ �� @�9' �� �r"' 2' "$ �4��� �( ��� P,� �1��7' �� ,)�U> !"04�A� (��
�' �:> ��� @�9' N/5 ! B0' �� �r"' 2' "$ �"5 .

�,� (  !�SSf' a/' , �8 �8�k#4��9:6  �]G:D' � �� �����  ��R�S	 L��	 30TD	 
2TZ ,' *��]:4  ���5 ��8� "��> 2S�,�/##< . ��h�	�a/' 3�8�( N��W$ *��]:4  ��"' 

*� � �,� 5 P�\�  ��8*/��.K a/' e0����,�� a/' e0��p�GZ�' ,� 3T)8 a/' , �

13- Pooling Data  
14- Heckman's Two-Stage Method 
15- Pooled Data 
16- Logit Method 
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d� ����;��'���� , �0� �O. �;8,+� % �TG$ e�B�� *��T5��

�4  . �a/' 3a/' e�8 �8�O:' �� 0�8���1�Z ,� �:H� , �b'�� 0' */�/�"5 . ���a��' 
WE (�A @�9'07�/#[ @�9' � "��> �A  e)WE (�A (  *��]:4 07�(���9:>  �"> ��  � n

�4 , � � /8 ">�T9	 �0/5 /#8 "> �]g N�T.

> �A N�"g 3�  �0\ �� /#[ @�9' �70WE (�A � "�� 





=
=

0
1

Y
Y

 �� !J �(�  u�4 �� eM�D:�  �8�' N�"g ��� ����]G:D' 2' "$ �< ���'�/#� "	
/�"5 L6 , �r"' � "��> M�D:�  �� .a/' (  *��]:4  �� !�SSf' �8��4�#5 �� �"<�' �� �3

�(�  , �:> ��� 2' "$' ��,J��  � �_� ��"' M�D:�  ��T��/#)802�o e! ��)T8 ,q��� :
�o� .( 

� ��H� G�(&#
�� ���I 

 ���Sf	 30t ���2TZ �� j"��' NK��7' 30TD	 ,� �,� (  �-��> �>"4 , 2S�,
�GZ�' 3T^8 � q��4  */5 *��]:4  .1�02Gg �*��� A0��,� �,� ( �GZ�'  �e3T)8 
xS��8"-1  �.K0�,�,��0�� ��T	�� B032' "$ �r�' ��P /6  ��T9	0&,2' "$ �r�' 

�� '01�7� ! B0��4 )�"	0e3qq �o�b :qp.(

a/' �� �U> ,� �"., �8�.K0�,�� , �0��4  2T:f' .�U>�5�� a,  �\ (  0�
���9	���"T� !�"� �U> , �4�8��� j"��' P,� �O:' !��< ��� !�H)0�8���� �r"' 

 /6 &0T9	 �� PO:' ,0�8���' �� �< 0! B �01�7�T9	 (  /7�01,  &0' �r  ��/�� �A' e�/5��
)80e! ��)T8 , 2q��� :�op.(

17- Probit Method 
18- Binary 
19- Hill 

20 % �� ��GZ�' ,� 3T)8 �,� (  ~lE   �B' ,�.K �� �WH� !J �0�,�� , �0�� �Greene, 2012�7. �'�"5 .
21- Heckman's Two-Stage Method 
22- Tobin 
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2TZ , ����  ��R�S	 30� �U� � ?0f' �A�"1J , ���5 ��8� "��> 2S�,... �d� 

"-1 ��"	 0*��� �� �A0��� ��  *,�A ,� �8 (  )��H<��<&0T9	 �� P /6  , /�� � 
��H<�/�� /� �< (�U> e�a,  ~"� )\0����9	���"T� !�"� (' @�E��  ���T��/.�U> �' �

T� @�E�� P,� ~"���"5 .3T)8��GZ�' ,� �,� n � �� �"-1  ��,J�� ��"	 0�� , �
�U> L�� �"_#'��"T� �v �  P,� . ���"-1  �,� 3��"	 0' �1��7' ,� 2'�5 ��/5�� .1, �

�1��7' ��,�� 0� , ���-��1��7' �4�A� 0U> !"�'�/5�� .O:'0�1��7' �� �:H� , ��
��,�02'�5 ��O:' n0�GT. ,� � ���S' �� �, �]g ��' n�/5�� .�#7�O:' 0�:H� , ��n

O:'0< �0]���S' �< *�"� �, �]g ��' �"> ��  � n�A0���/$ !J �� �< ��� n�1B#' �T	 �2
WE (�A @�9' ��07��!�;� �]g , *�"*/#8� �T	 P/$ �2@�9' ��'�/5�� . �O:' 30( �

,��O:' 0�"-1  �� �:H� ,��"	 0' �:>�4 ���"5 ./���"_#' 3Yk�8��!J � /S' �< �8
��B� �/$ �4  �]g (  �	�' �:��A �_� �� n��"5 ,Yk�8��!�T8 /�� � �]g � /S' �< 

6�� �]g�'�/#��' ./��	�	 30O:' I0�,�� 2S:H' �0 �� ��' �:>�4 N /8�;' P�T	 ��"5.

�,�� a/' ��,J�� (  ��0�� e��GZ�' �"-1  P,� �4�A� 0U> !"� �� �	 /8�;' ��<
Yk ���!J��B� �8 ' ��,J�� �4  �]g (  �	��"5.

4�.��� �)J1� 

Zk = α + βX′k + Vk                     K=1, 2, 3,… N 

)�(
0

0
*

&

≤

>

K

K

Y
Yif

if




=
=

0
1

K

K

Z
Z

O:'0�:H� , �)Zk(2'�5 �O:' n0� ��GT. , ���S' �� �, �]g ��' n�/5�� .�#7�
O:'0� ��� �:H� , ��, �]g (  �' n�/5�� �/$ �< �� n0�T	 �-���2@�9' �� �]g ,

�T	 P/$ �1B#'�2@�9' ��'�/5�� . ��� � �� �"_#' 3�Yk�8��!J � /S' �< �8
��B� �/$ �4  �]g (  �	�' �:��A �_� �� n��"5 ,Yk�8��S' �< %!J � / �4  �]g �8

6�� �]g !�T8�'�e/��'Vk' al>  �GT. �/5��)3T)8q� e�opo :��� .( 

23- Heckman  
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dq ����;��'���� , �0� �O. �;8,+� % �TG$ e�B�� *��T5��

�FD  )�K�!( �)J1� 

)q(YK=α+βX′K+σλK+eKk=1,2,3,…,N 

e!J �� �<α:� /W' (  ��$β,σ: �R�I�8�:' ����"-1  �Xk::'O0�8��a/' 2S:H' 
)34 e/'J��� "��> /7� , � "��> �4���4 (�Yk:'0�T	 ! B��� 2��A/#� � Vk,ek:NlT.

 �U>)O:' (  2S:H'0�8��R"	 0f�("	 ��� �� , *�"� �' �� a�'�� L0-��0� , , �]g 3����
/#:H8 � ":4  ���r(&8 �#Q0�� �< BG0' u")7' �WH� �0O:' 3N�"g 

)/(
)/(

σβ
σβφ

λ
x

i
i

x
′Φ
′

=

�' i��7	 �:' ��� (  *��]:4  �� e�"5 N /8�;' �0G< � �� �0�,�� �"-1  */5 ��,J�� ��8
0>iY�' �:>�4 �"5.

!�T8 �U� � �< ��"A)q(�' !�;� /8�eBG0' u")7' �WH� �0O:' �GZ�' 3�  �� iλ��
�' ���R  ��"04�A� �"-1  �� 2S:H' ��8�0O:' �$"Tk' �"5 .��U> �0O:' 3�  I��R

�' "A(��  � ��"T� M�D:�  (  �5�� /#< .��B� ���'J ��f1 (  �0O:' 3�  I��R ����#Q (  �	
�:' ��� ��"	 �$�� N /8�;' �$"Tk' (  �]g N /8�;' @�Z e/5�� �]g */5 ��,J�� ��8

 , /5 /8 "> "-1  �]g N /8�;' @�Z e/5�� �]g �� �� ���'J ��f1 (  �0O:' 3�  I��R �A
��"	 �� �k#' �Q�A �:' ��� !/5 � � �T� */5 ��,J�� ��8 3:�� 30� (  �� �k#' �'  ����A

/���A /8 "> */##< ��,J�� �� ��< .!"04�A� �"-1  �� BG0' u")7' �WH� �0O:' �"�Z  �1
, ���HT8�� �"., e�"<�' �U>"-1  ����� ��' L��  � �01,  */##<��,J�� (  *��]:4  , /#<

OLS�' L��'l�  � /��T� )�� �T;�e��bp :��� .( 

&CL����M�. �

�70WE (�A eX�� �K�[ �4  /:�  �TH6 3�  ��)���-��> �>"4 ! "#$ (2TZ ,2S�,)�:01
�8� "��> ?4"	 3�B#� ��K�4 (TD	0�4  */5 *�( 3.� �R �{4 �4 �8 (  �5�� ��;:�  I

K�[��8K�[ 3�  (  �5�� �A�"1J ! B0' �W4�f' �� ����� �� , *��< ��,J��  � �_� ��"' 
�4  */5 �:> ���.
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2TZ , ����  ��R�S	 30� �U� � ?0f' �A�"1J , ���5 ��8� "��> 2S�,... �d� 

N��9)�(N�� ���@6 �� -O�
 P��C* 

G�(
��QC� 

�� ���
��; ��R�&#
�� � ���� ��&#
�� � ���� ��

&C	.�� ��QC� S�. <C�(�J1�! <C�(�J1�8��T� ����. <C�(�J1 
N�� OLS 4�.��� ���:* �U� OLS 4�.��� ���:* �U� OLS 

/'J�� &:���-1 
qbdp/�

***)pd/qp(
q����/�

***)��/�q(
�p�/�

*** )��/�q(
q�b�/�

***)�d/��(
�qoo/�

***)�b/��(
��q/�

***)�o/��(
db�p/�

***)b�/qo(
�4���4 34

� "��> 
����/�

***)��/p(
��dq/�

***)��/�(
��q/�

***)��/�(
`

���d/�`
***)��/q�`(

���/�`
***)�q/q�`(

`

� "��> /7� 
�p�o/�

***)�d/�b(
�b��/�`

***)db/�q`(
���/�`

***)db/�q`(
`

�b�qo/�
***)��/�q(

���/�
***)��/�q(

`

 /W' (  ��$ 
q�/�

***)�q/qb(
��o�/�`

***)�/��`(
����/�

***)qq/��(
`

�o�q/q
***)��/b(

�o�q/q
***)��/b(

N /8�;' � /7	��q�� ��o�d ��o�d 
�WH�u"^7'BG0'```bq��/�``�od�/�`

R2

R2!��� |' ��/���/�``
��q/�

``

*,** ,*** �#7' �U4 �-��0� I0	�	 �� �� ���e/g���, /g�� ��' /g�� /5��.

R2�1��7' � �� OLS ,R2� � �� !��� |'�GZ�' ,� �, �' 3T^8 �  /5��.

�' !�;� X�� 30TD	 (  2g�Z h��:� @�9' 30� /8��� "��> /7� , 34 e/'J�� , X�
�#7' , �W�' �U� � �� � �"., �� � .C� B�  X�� (  *��]:4  ! B0' /'J�� C� B�  �� �#7�

�' �� ��;:�  C� B�  �$�� �"> ��"� �� &8 3�  �[ /��� �' 3��[/0H[  �"5.�� �[ ��"E 
*( /�  �� ���9' X�� (  *��]:4  ! B0' /'J�� /g�� |� C� B�  � ( qbC� B�  /g��

�' /��� .�8� �� X�� �K�[ !�"� ��,�R �� �."	 �� �' �_� �� �0>  ��8 X�� ��R�S	 /4�
 /'J�� 2[ �� �WH� X�� }��D' �U4 �[ /5�� 3�  (  �5�� /'J�� N �00O	 �� �WH�

T8  �8� "��>�� � �g�> �0 .&8#Q0�:� 3�' !�;� h� (  �� /8�� B�  �e� "��> /7� , 34 C
'0� X�� @�9' ! B0 B�  B�' C��/��.
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dd ����;��'���� , �0� �O. �;8,+� % �TG$ e�B�� *��T5��

�#7' �' !�;� BG0' �WH� �� � �0O:' 30� �< /8� &0T9	 �� �r"' ��8 �8� "��> ��0A
B#� @�9' � ���WE (�A , 307��0O:' ,B#� @��9' ! B0' �� �r"' ��8�(�A , 3@l:> 

�� � �"., .

����,J���' ��_:�  �70WE (�A �K�[ @�9' �� �8�0O:' (  �>�� �,��@�9' P/$ �
/#5�� �r"' @�9' N/5 ! B0' �� �8�0O:' 3�  (  �-�� �>�� , *�"� �r"' .e�:4 � 30T8 ��

�GZ�' ,� �"-1  e�8�0O:' (  *,�A ,� 3�  |0^]	 , ���4�#5 � �� CD� 3�  �� 3T^8 � 
/���A ��,J�� .3T^8 �"-1  a,  �1��7')�0�,�� �,�(P/$ �� @�9' �� �r"' ��8�0O:' e

�' !�;�  � �8� "��> �70WE(�A @�9' /8� .&83T^8 �,� P,� �1��7' 30#Q)!"04�A� �,� 
�U>(@�9' N/5 ! B0' �� �r"' 2' "$ e)�' @�9' (�A �[ ���8� "��> � �� /##[ ( �

�' !�;� /8� .�Z h��:��' !�;� �0�,�� �,� (  2g �#7' , �W�' �0rF	 34 , /'J�� e/8� �� � 
/�� � �70WE (�A @�9' a�T:Z  �� .�#7' , �]#' �0rF	 � "��> /7� �[ �1�Z �� !J �� �� �

�� � .�' C� B�  �70WE (�A @�9' a�T:Z  /'J�� C� B�  �� �#7� /��� .�0O:' 3�  ����� �r 
�' !�;�  B�  � (  �� /8� �70WE(�A @�9' e/'J�� /g�� |� C��/pC� B�  /g��

�' /��� .&8�' !�;� �71�U' h��:� 30#Q  � �70WE (�A @�9' a�T:Z  � "��> /7� C� B�  /8�
�' C8�[ (�A @�9' a�T:Z  e30-��0' �US� �� � "��> /7� /Z , |� C� B�  �� , /8�

 �70WE��' C8�[ /g�� /��� . "��> ���$  � /7	 �:6,C0� ��' �	 �>"4 , ����  (  �"5 
C0��' ���( � "��> � �� �:> ��� M�Hf	�"g , *��[ *��]:4  ��	 /5�� .�� ��. "' ��

���  M�Hf	�"g����  @�9' �� ��8� "��> e�	K�� �-�  �4  3)T' �	K�� 0� *B0C�	�
 ����8� "��> �� �WH� �"> @�9' C8�< �����  �< �&[' @�9' �	�/##</#5�� �:5 � .

*"05 (  I0	�	 3�  �� ���g ��8 C0� ��".�' *��]:4  ��	 /##[ .@�9' ! B0' e3� ���#�
 ���� )�70WE (�A (�' C8�[ � "��> /7� C� B�  �� /���.

��2TZ ��R�S	 L��	 30TD	 2S�,)�[ �8� "��> ?4"	 3�B#� ��K�4 �:01 �-��0� �[
'1�|,��">/#:H8 (�0B,� �,� (  e�GZ�' �4  */5 *��]:4  3T^8 �  .( 2g�Z h��:�

 �0�,�� a/')a,  a/' (�' !�;� �#7' , �W�' �U� � � "��> /7� , /'J�� /8� a�T:Z  �� �� �
/�� � 3�B#� @�9' .305�' (  *��]:4  �� 2��T	 � "��> ���$  � /7	 , /'J�� C� B�  �� �#7�
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2TZ , ����  ��R�S	 30� �U� � ?0f' �A�"1J , ���5 ��8� "��> 2S�,... �d� 

�' C� B�  3�B#� @�9' �	��W$ �� ,/��� .Q�� �[ �4  ��K�[ 3�B#� �[  � */T$ �"E
�' @�9' K�� ! B0' �� �7'�. /'J���� ��;6  ?4"	 �"5 .�� t��E ,� (  3�B#� @�9'

 �H�( ?0f'I04J�' �� , , 30'( ����  L��#' C8�[ �^� /#[J ��-��� �A�"1�201�
�� ��;:�  3��[/0H[ �'/5��e�#7' , �]#' �U� � 34 �[ �1�Z �� �� ���3�B#� @�9'

�� � .&[ �9D5 �,��"> (  *��]:4  �� 2��T	 34 C� B�  �� �#7� �	�'�"5 .

�� CD� 3�  �� eK�< �4 �� j"��' NK��7' 30TD	 (  �� �A�"1J I� �R ��,J�� *"f�
�' �:> ��� K�[ �4 @�9' (  �5�� �"5qd : 

! B0'CO2�A,�0� (  �5�� *�8
)�(�$�4 N ,"G0[/3	���d�/�=

X�� @�9' ! B0' 
I��RCO2X�� @�9' (  �5�� 

! B0'CO2 (  �5�� �70WE (�A
)�(I^7'�:'/3	��q��/�=

�70WE (�A @�9' ! B0' 
I��RCO2 @�9' (  �5�� (�A
�70WE 

! B0'CO2 (  �5�� 3�B#� 
)�(�:01/3	��q�b/�=

B0'3�B#� @�9' !  
I��RCO2@�9' (  �5�� 

3�B#� 

�70WE (�A eX�� �K�[ �4 @�9' (  �5�� �A�"1J ! B0' �� j"��' I� �R �^#�  (  /7�
/5 �W4�f' 3�B#� ,.�� I� �R  /:�  (�A eX�� �� j"��' NK��7' 30TD	 (  */'J �4�

!J �� j"��' �1��7' ��  � 3�B#� , �70WE��. �8�B#� , �70WE (�A eX�� , *��[ �� �A  � 3
�� � /$  , *��[ �W4�f'�� �Gg  �1��7' ��  � */'J �4�2TZ , �70WE (�A eX�� ��. 2S�,

�' � �6 &08� .�� j"��' �A�"1J ! B0' , *��[ M�R � /$  3�  ��  � �A�"1J I� �R �{4
�' xD;' K�[ �4 �8 �"5 .

24% �� �� �71�U' 0 �R ��,J�� *"f� �"9> �� �:;�"4 ( */5 �;:#' �1�S' �� I�f' ( �z�]Z �� �J 0( ?� �H�*/f:' NK�
�"5 �7. �'.
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d� ����;��'���� , �0� �O. �;8,+� % �TG$ e�B�� *��T5��

Log(Electric)=5.26+0.2847 log(Income)+0.0759(Household 
Size)+0.0033(Age of Houshold Head) 

�� �[ X�� �1��7' ���� e*/5 *�( 30TD	 X"� N�"g /7� , 34 e/'J�� ��8�0O:' ��.
!J ?4":' � "��> � "��> � /7	 �� , *��[ �� �-��.  � �8q�K�[ �T06 �� , *��[ M�R q� �� 

a�4 !�T8)��bb (' &0HS	��"5 .�/$ �{4���4��� �Gg  �1��7' �� */'J �.X�� �
/5 /8 "> �� �-��. .*��[ � �^	  � ��[ 30T8 B0� 3�B#� , �70WE (�A �� j"��' NK��7' ��

 �/$ �� , �W4�f'  � @�9' P/$ �� @�9' a�T:Z   /:�  NK��7' 3�  �� �[ N,�]	 3�  ��
���' M�R �U> !"04�A� (  */'J �4� �"5 .�� �� �� � /$  e�R��� /0'  �W4�f' �� �	��W$

�4��' �� �-��. a,  �1��7' ��  � */'J &0#[ .
Emission CO2= 0.00238 * 185915503+ 0.00145* 4457407481+ 

0.00216*1533527375 = 10218139 

�:��' !�;� eX"� �1��7' ��,J�� (  2g�Z h�K�[ �4 (  �5�� �A�"1J 2[ ! B0' /8�
 �,/Z �� ��q/��'0G0C0� �[ �4  3	 !""1J ! B0' 3��	 �70WE (�A , X�� �� j"��' �A�
&[ , *�"��' 3�B#� �� j"��' ! B0' 3��	 /5�� .�� X�� @�9' /5� , �#0;���5 �G$

C0� *��]:4  e�07T.�_� , �-��> X�� 2��4, (  �	��J�4  �:5 � ��"7g /�,� !.!"Q
c�	/T$ �";[ X�� /01"	��*�A,�0� �G04, �' P�k�  �	� �Z ��8 *�A,�0� , �"5 , ��J ��8

/�� � ��0:>  ��  � �";[ X�� /01"	 (  �T[ ��0H� &�4 �/05�"> . �� (  ~"� 30*�A,� �8
�>"4(  v,(�A e*�"< �]� ��80WE (�A, 207�' *��]:4  ��R �< /##<�K�� ��;:�  I��

e3� ���#� e/�� ��� ���5 ��8� "��> &�' ! "#$ @�9' 3��	 �� ��K�� &�4 X�� */##[
 ��;:� ���DGA ��8(�A �� � �";[ �� X�� @�9' (  �5�� �  .@�9' �US� �� X�� �Q�A 

�����,� �:T< c�:WH� ��0�8/'��(��Hf'0U�:5 /�� ,�' �r  ��� �A .

@�9'WE (�A 07�� "��> �8��S' �� ���5 ��H:]� iG:D' ��8��,J�� @�9' �� �
H�0���0C�	*�"�  ,�3 B�  �C2��6 �."	 e@�9' �� �K�� ��;:�  �$�� H< 0/3��<
( @�9' �3�4  */5 �>"4 ~"� .< ��S	� 0]0��4, �26�� P( "1 (  *��]:4  e("4(�A �

25%�4  */5 } �D:4  ! ��  ��'J B[�' ���4 ( � "��> � /7	 �� j"��' N�$lE  .
26%a�4 ����  �'��( �	 (  �8K�[ �T06 �� j"��' N�$lE  ������]:4  �4  */5 *.
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2TZ , ����  ��R�S	 30� �U� � ?0f' �A�"1J , ���5 ��8� "��> 2S�,... �dp 

&<* � �GT. (  @�9'�8���< �4  '�/#� "	� "��> ����  @�9' C8�< �$�� ��8���5 
�� ,S:H' ��;:�  C8�< e!J LW	0&���DGA ��8(�A /�"5 � .&8."	 �� 30#Q */#� B� /�,� �� �

�� e!J C8�[ , a�:#[ �� (�0� , 3�B#� ��R�S	 @�9' !�"� K�� (  �5�� �]#' ��rJ 201�
3�B#��' N/'/#G� �� �T06 C� B�  �4�04 , *�"� � �A�r  3�B#� @�9' C8�[ �� /� "	
�� 3� �#�B8 , N �� , C8�[ �"> ��"� ?0f' �A�"1J C8�[ B0� , �1,� ��8 ��  � �H�(a�W�� 

�' ��,J .

 (  ���' �< 30� ��;:�  ! B�H< 05�� 2< 3��</�2'�Z @�9' (  �8�iG:D' 
��� �/5 xD;' . ����� ��;:�  ! B0' �W4�f' �� �TH6 3@�9' (  �5�� 3��[/0H[ 

���  2'�Z �4� �� 3�B#� , �70WE (�A eX�� �!�:4  �{4 , �:> ��� !�:4  �8 �_� (  �8
'0 ! B�J ��kA�"1���2'�Z (  �5�� 3��[/0H[  �8����  iG:D' ��W	� /#���:� , */5 �h

*��T5 a,/. �� !Jq�v � �4  */5 .
N��9)�(� (�7C*�  ���� �� -O�
 P��C*  �CK� �� V	
 �. �.�$��	$�)�� �6 �
�� �;�.(

 �CK� 
CO2�� �;�* 

S�. =�>�
CO2�� �;�* 

�8��T ��! =�>�
CO2�� �;�* 
>�����. =� 

CO2W)�X� �� �;�* 
�"�*� -��
 &K �� =�>�

�B[�' q/�qbd�b �/�qb�bo o/�oq�� d/qp���d 
!l0A �/�bdd�d �/�bb�pb �/qpq�d d����p 

! �/�(�' �/q��dp� �/q�p��� �/ddp�� q/����op 
!�k����sJ�6�5 �/���b�� �/����o� q/d�o�d q/���d�� 
!�k����sJ���\ �/q�pqb� d/q���db d/qb�qd �/dd���b 

*�;��'�[ d/���oq� �/�d�p�� d/q�bbd d/�q���� 
!�:4("> b/�dqqq� qo��q� b/����� �/�b��d� 

u��� �/��dobq �/���p�q �/dp�o� �/�o���� 
!�'�[ o/�bp��� b/�pq�bb q/qqod� �bqodb 

�"R� !�4 �> �/��p��� �/do�b�d o/p�qb� ��po��� 
!��]g  �/�q���o �qp�o� �/b���d ��qo��� 

!�:H04!�:HQ"G�, �/�qpod� d/ob��� o/��pbd �/qd�b�d 
!�:4��[ o/��bqp� �/���d�� o/��boq �/qqbdpd 
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db ����;��'���� , �0� �O. �;8,+� % �TG$ e�B�� *��T5��

! /T8 q/����dp �/�qbq�� �/�oppd o/qpo��q 
a�f'���Q ,���0:D�b/��pq� p/��p�b q�/p��p b/��d�d� 

!�:4�1 q/�q�pp� o/��d�b� ��/�b�od p/q�obd� 
Pl�  q/�obpp �d�d� q/�o�o d/b�d�p 

/TZ ��"� , ��"G0-�[ o/����� �/qo�p� b/��q� o/�b�oo 
��5"� d/p���� p/�d�do �/����q p/�d�d�� 
!�k�( p/�obo� ���pd b/pp�� �/�d�qq� 
!�#T4 �/�b��o �/�o�q� q/pbq� �/�q�qb� 

�B� d/���b�� d/���pqd q/�dbp� qqddqo 
!�AB'�8 b/bd��q o/ppd�p �/���pp �p��db 

! ��	 �o�ddq� �o����b �/�b��d� dqb�b�� 
20���  o/oq�p� �/b�o�b q/�dddp �/�oqo�o 

&6 q/�q�oo� �/��pd�� �/��pq� q/q�b�dq 
3�,B6 o/��q�b� d/�����q b/�o��� q/qdqpdb 

!�:HGA �/���b�� �/oooop b/��do� d/qq���o 
��"#. !�4 �> b/��d�b b/do��o �/pd�� o/���bp� 
�1�T5 !�4 �> �/��p�� o/����� �/�qd� p/�o��d 

!�T8 �"E a,/. �� �<q' */8�;' �!�:4  �"5 ' �_� (  �80 ! B�A�"1J ��k�
�� H� 3��[/0H[ 0' N,�]:' ���/#5�� .Gf	 u�4 ��02�"m	 , �8��8���9:6  �&8 ,#Q03
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