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Electricity consumption and its impact factors:

Based on nonparametric model
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Abstract This paper estimates the linear and nonlinear effect of the factors which influence electric-

ity consumption based on the semi-parametric and nonparametric model. The conclusions are as follows:

The economic growth, population and economic structure are important factors impact on the electricity

consumption. The impact of the electricity price index is fewer than the above factors on the electricity

consumption and the result is the growth of the electricity consumption. Furthermore, the utilized efficiency

of electricity in China is still stay at low level.
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1 »½¼¾�¿
, ÀhÁhÂhÃhÄhÅhÆh�hÇhÈhÉH�hÊHËhÌHÍhÎHÏHÐhÑHÒ , ÓhÔhÂhÃhÊhÕhÖh×hØhÏhÐ y ÂhÃHÙhÚHÊhÛHÜhÝÞHßHàHáHâHãHä ÊHåHæHÈHçHèHéHêHëHì , íQîHïHðHñHòHóHÓHôHõHöH÷Hø . ÍHÎHÊHù , úHûHÀHÁHÂHÃHùHüHýHþÕhÖhÿhÕ����h×hØhÊ����hÏhÐ , �håhÀhÁhÊ�������	���
��hÏhÐ ¾
� , ísîhïhðhñhòhÊ����hÿ��hùhËhÌ�������

. ��� , �hÀhÁoísîhïhðhñhòh�h� à������ ���hÉ������hùhËhÌhÍhÎhÊ��� "! � .��� ísîhïhðhÊ�����#�$�% , &�'hÂhÃh÷�	hçhè y ÂhÃhÏhÐhÊhÑhÒ y ÂhÃhÙhÚhÊ�(�) y ísî�*�+ y ý�,�-.�/�0 ßhàháhâhãhä ÊhåhæhÈhçhè�1�2�% ��� ��3�4���� , 5�6�7�8 ��� ���h
oísîhïhðhô�9hÊ ��� /�: �����; 3�<�=�>�? , @ ß ísîhïhðh�h�hùhËhÌ�A"B"C� HÊhËHÌ">�?H�h� . ��� , Á�D�$�%�E�F�GsÂ�HhÆhé�I
JLKNMPO

: 2007-12-24QLRLSNT
: ULVNWPXLYLZL[L\ (70571026)]L^L_L`
: aLbLc (1977–), d , e , fLgLhLiLj , kLgLlLZLmLnLZLoLpLqLrLsLt , uLvLwNxPyLqLzLmLnLZL{L|L}L~L�L�L�L� .
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Ê"�" "�"�"�"%HÌ"�"�"�"�"�"�"�"�HÀHÁHÊPíQîHïHðH�H� . '"�"�"�"HHÆ"� Þ �"�" "¡HÄ"¢HÜ"�" £�QÁPíîhïhð à������ ���hÊ�	��hñhò�¢hÜ���¤���¥�¦�§�¥ [1]. ������¨�©hÎ��hÊ ã�ª�«�¬�­�®�¯ , HhÆ�� Þ ���
 �¡hÄ�¢hÜ������hÀhÁoísîHïHðh
HÂhÃH÷"	hÊ"	��"°�±"�H���"¤��"¥"¦hÝ Þ�² � [2]. ������HhÆ�� Þ ���
�����oísî�¤�³��hÂhÃh÷�	hÊ ��� , ´�µ�¶��oísî�¤�³hÊ�·hÎ�¸�� ßhà ísîHÏhÐHÊ�¤"���"	��HÏhÐ"¹�º [3].»�¼�½ �������hÀhÁoí�*��oísî ª Çh����
�3hÊ /�¾ , ¿�À�Á�
�3�Â�Ã�¨h��Ä�Å�Æ�Ç�È�É�Êhëhì��oísî ª ÇË�Ì � /�0 , Í�Î���*�+hçhè���Ïhê�-�Ð ,

Ë�Ñ ÇhÊ�
�3 /�¾ ù�Ò�ÈhÊ [4−5]. ������HhÆ��sÁoísîh�hÇhÊhÏÐ�Óh� , �����oísî�Ô�Õ�Ö�× ² ���sÊ�Ø�Ù�Â�Ã à���Ú"Û /": , ¿�Ü�ÝhÁ�#�ÞhÇhÊhì���ß��sùoísî��HÇhÏhÐ
$�%�H�à ��� Ê�á�, ßhà Á"#"ÞhÇ"Ö�×HÊHÍhÎ"â [6]. �������� ��hëhìoí�*���ãPí�7"ä�å"Â"Ã��Hé�IH�hÇ
�hÇ��hé�I�Ê�æ�ç�èhÊ ��� , ¿�À�Áoísî�¤�³��h�hÇhÊ�é�ê ����ë�ì ÆPísî"í�î�è"à , 5�6�¨h�hÇhÈhçhè�ïì y ï�ÁhÏ�ðhÊ�ñ�ò , ísî�¤�³hÊ ��� éhË�ó�ô�õ ì [7].ö Ç�¶�÷�ø , 7�8��� hÊh��ù��� �����ú�·hÎhù�HhÆ�û�âh�h�hÊ�� Þ �h	����� ýühÄ�¢hÜ ß à � ¾ � �þ�ÿ

, ��Fhù�HhÆ����hÊ�û�â�����¢hÜhÉ"����� . ��5 , À â Î��hÝhÊhù , ísîhïhðhùhËhÌ�>�?hÊh�h� ,
���

� �"�"�PíQîHïHðHÊ �"� ÷HýHù"û"âHÊ	�"F"<"û"âHÊ , 7	
"HHÆ"û"â	�"óH�H�HÊ"� Þ �H	 y �" "¡HÄ"¢HÜ y
� ¾ �h� þ�ÿ ßhà ���hÊ�
�9���
���������÷hý�ô���¨�ï ì Ê���  . �hÆ�� , à�������������<�� ¬ ¢hÜ��
����� ��� �����oísîhïhðhô�9hÊ���� .

ö Æ�<�� ¬ ¢hÜ�·hÎhù�HhÆ���à ¬�� à��hÊ�(�)��hÉ��	��Ä , ´hé���� ¢hÜ�!�ó�Á�û�â���<�û�â�6hé�" à�# � ¬ Ê���Ä , 7�÷ ß ¨hË�ó�$���Ç�%�&�¢hÜ�'�����ó���� ¬ ��Ä( � ��� . ��� , )�F�¨�à�����������H�*�<	� ¬ ¢	+��	,�-	��.	/	0�132�4	5	6�7	8 , 9�:�;�<�=�>�?�@
6�A�B�C�D�E .

2 FHGHIHJHKHLNMPOPQ
R�S�T�U�V�W�X�Y�Z 7�8[132�4	5�\	]	6�.	/ : ^�_�`�a�b�cedgf�h�i�b�cedg^	_�A	jedgk	l	m�nedgop�q�r�s�t�u�v

, ,�w r Yt d Nt d Mt d Pt C EFt x�y�z . ^�_�`�a�b�c ( {�|�}�~���f�� ) ��7�8�1�2�4�5��� 6���>�����.�/ , ��� x 6�^�_���������`�a���1�2�4�5�����`���6����	����2 . 1�2�k�l�m�n�����7
8[132	4	5 �	� 6	�	�	�	�	�	� , {	� r	� �	6[132	�	�	<	�	k	l	m	n , �	�	o	�	 	¡ 1980 �	¢	£	6	]	¤
n�¥ , ¢�¦�6�1�2�k�l�m�n���§�� r	¨�©	ª�«	¬ k	m	n x	­�® . ^�_�A�j�6���¯ , °�w���1�2�4�5���±�²�6
��������A�j�6���¯�³�0�1�2 ��� ��~�±�²�6�7�8 , .�´ R�S�T�U � r ����f�����µ�¶�|�}�~���f�����6�·
� x�y�z ^�_�A�j�6���¯ , ¸�¹�,�-�^�_�A�j�6���¯�0�1�2�4�5�6�7�8 . o p�q�r�s�t 6 u�v {�º�»�>�o p
4�5 /GDP, ��¼���½�¾ GDP µ�4�¿�6�o p ,

q�r�s�t�À�Á
, Â�Ã�� À�Ä . ´�Å , f�h�i�b�c�����1�2�4�5�\

]�Æ�Ç�È�É�Ê�6�����7�8�.�/ .
R�S µ�Ë�Ì�6�n�¥�Í R ² Ä > 1952–20061, Î�0�Ï���� v�Ð Ì�0�n�£�Ñ v�Ð

,�- .

¸�Ò�Ó�����6�Ô�Õ�Ö 2 È�9�×�< , 1�2�4�5��ØdÙ^�_�`�a�b�cØdÙf�h�i�Ú�Û�����Ü T�Ý 6�Í R :�Þ�ß�à�áâäã 6äåäæäÒäçäÔäÕ , ¹è1é2ä4ä5äkälämänØdêo p�qär�s�t C�^�_äA�j��ä��6ä��¯PÔPÕPÖPÂPëP0NÇPìPÂP�

í
1

1. îðïðñðò : óðïõô÷öðøðùðúðûðüéý ( þðû ) ÿõô��ðöðø 55 �ðûðùðú��������éý	��
ðú�����
 .

2. ��������� , �������������������ðî �	!ðò�"�#%$�&ðÿ%'�(�)%*�+�,%-�.�/%0�1 , 2�3���4 .
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R	SBA	T	UBC à	áED â Ò	ç	Ô	Õ	6	^	_	`	a	b	c	C	f	h[iGF	>BH	nBI	, T	U , Î	ÚBJ Z �	�	6K :MLMN�>MO , {�^�_�6�����`�a�C�f�h�i�6�`���³MPMQ[1�2	4�5�6	`�� . 0�*���¯�Ô�Õ�Ç�ì�Â�6�1�2�k�l
m�nØdgo p�q�r�s�t C�^�_�A	j��	� , R�*�Ú�Û�����0�1�2�4�5�6�7	8MSBTMU	½�6	å	æMV	\ , ¹MWMX�9 r àY 6MT�å�æMZ�+���9M[M\ , .�´ T�UMC Ú�Û����MF�>MTMH�nMI�, ,

v ¹M]M^M_MH�nMZ�+ v�ÐM`MaMbMced

3 fhgHLhihjhk9l7m7n9o7p7q9r
s ¥�Ò�Ó�,�- , tMu�È�9M]M^M_MH�nMZ�+ [8−9], { :

Qt = βY Yt + βNNt + g(Pt, Mt, EFt) + εt (1)v Æ , Qt >�1�2�4�5�f�� , Yt >�^�_�`�a�b�c , Nt >�f�h�i , Pt >�1�2�k�l�m�n , Mt y�z ^�_�A�j�6���¯ ,

EFt y�z o p�q�r�s�t 6 u�v 3 . >MwMx�£My�6�¤MzM{M| y Ó , tMu C (1) }MUM~�> :

Qt = B′Zt + g(Xt) + εt (2)v Æ Zt = (Yt, Nt), Xt = (Pt, Mt, EFt), B �MH�nMI�,�6M�M��\�n���� , g(·) �MTMH�nMI�,�6M�M��6M�M�M�
n , εt �M����> ª 6M�M�M�M�M�M� , E(εt/Zt, Xt) = 0, V ar(εt/Zt, Xt) = σ2

ε ,
v Æ σ2

ε = V ar(Yt/Zt, Xt).
� �� D36	� , _BH	nBZ	+B�	áB�	áB�	nB� , Ú	�	.	>	áB�	nB�B�BZ	+	Ç	ÈB�	w , Ç	oB�	�B�	¤	<B�	nB�	CB�B�

��n g(·), µ�9 C ��nM�MS�¡M�M�M��n g(·) Æ�� , ÚM��6MZ�+ (2) ��È�9M��w , ÈM���M��¤�<MH�n���� B C
�M��6M��n g(·).

tBu	� r � ÄB�B�B� I	å	æB�	¤ x 0B_BH	n	å	æE�G�BZ	+ (2)
v	Ð �	¤ ,

v �	¤B�B�	È	9	,B B¡ v	Ð :¢ �M¡ , £M¤ B ¥�� , ¦M§MZ�+ Qt −B′Zt = g(Xt) + εt, ;�¡ g(x) 6 � I�å�æM��¤ ĝ(x, B).
¢ � ¡ , ¦M§MH

nMZ�+ Qt = B′Zt + ĝ(Xt, B)+vt, ;�¡ B 6�� ÄM�M� ��¤ B̂.
¢M¨ ¡ , ;�¡ g(x) 6��M©M��¤ ĝ(x) = ĝ(x, B̂).¢  M¡ , ªM«M¬M­ hn ® ¡M¯�;M°M±�6�AM² . Ò�Ó��M_MH�n�å�æ����MZ�+ (2) 6M¦ R ��¤M³M´ , ¹M�M��6MH�n

��� B CMTMH�nM��n g(x) 6 � I�å�æM��¤�6M{M| yMµ }�> :

B̂ = (Z̃ ′Z̃)−1Z̃ ′Q̃

ĝ(x) = S′(x)(Q − B̂Z) (3)v Æ Z̃ = (I − S)Z, Z = (Z1, · · · , Zn)
′

, Q̃ = (I − S)Q, Q = (Q1, · · · , Qn)
′

,

S = [S(X1), · · · , S(Xn)]′, S(x)′ = e′1(X
′

xWxXx)−1X ′

xWx, e1 = (1, 0, · · · , 0)′,

Xx = (Xx,1, · · · , Xx,n)
′

, Xx,i = (1, (Xi − x)
′

)
′

, Wx = diag {Kh(X1 − x), · · · , Kh(Xn − x)}.
v Æ K(·)

�M¶M��n ,
R�S Ë r 6�� Epanechnikov ¶ , { K(u) = 0.75(1 − u2)I(|u| ≤ 1), ¶M·M��n�> Kh(Xt − x) =

h−1K((Xt − x)h−1), ¬M­ h ÇM¸M¹Mº V _MH�n�å�æ����MZ	+�Æ�TBH�nB��n	6 � I�å	æM�	¤ s ² , ¹�ÎM»M�
�M¹Mº V Z�+MH�nMI�,�6�� ÄM�M� ��¤�6 s ² . ¦M§�Ò�ÓM��¤M{M| , ^M¼M½MªM¾�£�Ë�º�6M¬M­�> h = −400+

30000 ∗ i/55, Ë�ÌM¿�Â�>MÀMZ�+M��¤�6M�MwM�B� MSE{m̂(·)} = V ar{m̂(·)} + [Bias{m̂(·)}]2 >�� Ä . _MH
nMZ�+�6M��¤�AM² : H�nMI�,�6M��¤MÁ�æ�\�n�> β̂Y =0.8749, β̂N=0.5017.

> V v �M¡�,�- , ÂMÃM¦M§�1�2�k�l�m�nØd ^�_�A�j�C�o p�q�r�s�t Ú ¨�Z Ç�ì�Â�6�7�8�.�/M]M^MTMH
nMZ�+ v�Ð �M¬M­ � I�å	æM�	¤ , �MzMTMH�nMZ�+�Æ�Ï�7�8	.	/�6[1�2	4	5MÁ	æ�\	n . ����6�� , ¦M§MTMH
nMZ�+M��¤�6MÁ�æMÄ�å�æ�����,�-�Æ���¤�6MÁ�æ�\�n�à�áMÅ�²�6�ÇM» , Æ�¼���ÃMÁ�æ�\�n�0MÇM§MÈ Z Í RMÉ
ß�Ü���¯ , ¹�ÇM»M§ OLS ��¤�6�� Z ���MÁ�æ .

�MÊ
, ¦M§MÈ�:�ß�Ü���¯�6MÁ�æ�\	n , =��ML�?M§MË ` ^�_

6�,�- . k�l�m�n�C�o p�q�r�s�t 6MTMH�nMZ�+ W�X :

Qt = g(Pt, Mt, EFt) + εt (4)Ì
Xt = (Pt, Mt, EFt), ¶B·B�	n	CB¬B­	6	Ë	ÌB¿	ÂB»	Ò . ÍB£	� r TBH	nB¶B�	¤ � <	D	E	�	�	6BÎBÏ

��n α(Xi), �M¬M­M��n hn = h/α(Xi). TMH�nM��n�6��M¬M­ � I�å�æM��¤M{M|�> :

ĝn(x, hn, α) = e′1(X
′

xWx,αXx)−1X ′

xWx,αQ (5)

3. Ð�Ñ�Ò�Óðú�+�Ô�8ðö , Õ�Ö�×���Ø�,�Ù�Ú�Û�Ü�Ýðî�Þ�
 , ß�à���Óðú�+�áðî�â�ã�ä�å�5ðî .
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v Æ e1 = (1, 0, · · · , 0)′, Xx = (Xx,1, · · · , Xx,n)′, Xx,i = (1, (Xi − x))′, Wx,α = diag{Khn/α(Xi)(X1 −

x), · · · , Khn/α(Xn)(Xn − x)}, Q = (Q1, Q2, · · · , Qn)′. ¦M§M��¤M{M| (5), ªM¾�£�Ë�º�6M¬M­�> h = −100 +

900 ∗ i/55, tMu�È�9M»M�M��¤�<MTMH	n�6B�	n�� ĝnon(Pt, M, EFt), 9Mö�1�2�k�l�m�ned ^�_�A�j���¯	C�op�q�r�s�t ÜMÈ���:�6�1�2�4�5MÁ�æ�\�n (β̂P d β̂M C β̂EF ). ÂMÃM¦M§ GUASS ÷MøMùM~M�M�M��¤M_MH�n�C
TMH�nMZMú [10],

v ¤Mz�AM²Mû y 1,
X yMtMu A 0MTMH�nMZMúM��¤�;�<�6�AM² v�Ð D�E�C�,�- v ^	_M��» .

ÍB£ , tBu	,	-B_BH	nBZBú[Æ36BH	nBI	,	6B�	¤BÁ	æ	6	^	_B�	» . ^	_	`	a	µBüBQ	6[132	4	5BÁ	æ	\
n	> 0.8749, Ã	\	n	6B�	»	�	ÜBý	� vBþ .	/	Ç	�	6BÿBø X , � Z ½	¾	6	^	_	`	a A ³BüBQ[132	4	5	`	a
0.8749

Z ½�¾ , Ú y D�t�|�1�2�4�5 ��� 6�����`�� , Å�²M�MÏ�Ò�������R�§Mt�|�^�_�6�����`�a�¹MPMQ�6 .

Ã	���	²B§������	� r 132	4	5	\	]	6	Í R n	¥BSB¦B§	å	æB¤	º	6��B«����BwB�	µB�	¤	6BÁ	æ	\	n 0.856.

Ú	�	�	�	.	> R	S 6B_BH	nBZBúB�	¤	�	�	�B¦B§	n	¥ R�� 6	°
	 , S	Ç	�B¦B§����B¤	º	6	å	æ�
BT	å	æBZ
ú v�Ð 6M��¤ , Ü T�U�V 1�2�4�5�Æ�6MT	å�æ	7	8M�Bº�£ ,

v ^�_�`�a�µMüMQ�6�7�8 s Ç	³�Ç	ëM» . ¹�h�i
`�a�µMüMQ�6�1�2�4�5BÁ�æ	\	n�Â[·3± Ä ,

v ��> 0.5017,
v ��»���ÜMý�� vMþ 7�8	.	/�Ç	�	6���� X , h

i�`���� Z ½�¾�³MüMQ�1�2�4�5�`�� 0.5017
Z ½�¾ . Ú � D�ÜMt�|�1�2�4�5�\�]�Æ , h�i�.�/�6�7�8 s Ç

�
1 ���������������������������� ������

û�! β̂M β̂P β̂EF û�! β̂M β̂P β̂EF

1952 0.4873 –0.5188 0.07867 1980 0.4868 –0.5186 0.0816

1953 0.4933 –0.5186 0.0684 1981 0.4938 –0.5187 0.0681

1954 0.4909 –0.5202 0.0667 1982 0.4925 –0.5205 0.0659

1955 0.4882 –0.5205 0.0660 1983 0.4912 –0.5211 0.0646

1956 0.4854 –0.5193 0.0688 1984 0.4862 –0.5202 0.0672

1957 0.4958 –0.5276 0.0702 1985 0.4860 –0.5193 0.0692

1958 0.4881 –0.5183 0.0708 1986 0.4877 –0.5183 0.0707

1959 0.4869 –0.5186 0.0819 1987 0.4871 –0.5186 0.0816

1960 0.4933 –0.5186 0.0682 1988 0.4940 –0.5188 0.0680

1961 0.4913 –0.5203 0.0664 1989 0.4935 –0.5206 0.0656

1962 0.4891 –0.5205 0.0656 1990 0.4923 –0.5215 0.0646

1963 0.4856 –0.5194 0.0684 1991 0.4868 –0.5206 0.0665

1964 0.4942 –0.5262 0.0699 1992 0.4860 –0.5196 0.0690

1965 0.4878 –0.5183 0.0708 1993 0.4879 –0.5183 0.0708

1966 0.4870 –0.5186 0.0818 1994 0.4875 –0.5186 0.0796

1967 0.4935 –0.5186 0.0682 1995 0.4941 –0.5188 0.0679

1968 0.4916 –0.5203 0.0663 1996 0.4949 –0.5208 0.0652

1969 0.4895 –0.5207 0.0653 1997 0.4934 –0.5219 0.0647

1970 0.4856 –0.5196 0.0682 1998 0.4875 –0.5211 0.0658

1971 0.4925 –0.5249 0.0697 1999 0.4861 –0.5199 0.0688

1972 0.4878 –0.5183 0.0708 2000 0.4885 –0.5183 0.0709

1973 0.4869 –0.5186 0.0819 2001 0.4883 –0.5187 0.0714

1974 0.4937 –0.5187 0.0681 2002 0.4942 –0.5188 0.0679

1975 0.4921 –0.5204 0.0661 2003 0.4969 –0.5211 0.0653

1976 0.4908 –0.5209 0.0648 2004 0.4953 –0.5227 0.0649

1977 0.4859 –0.5200 0.0676 2005 0.4887 –0.5217 0.0651

1978 0.4861 –0.5192 0.0693 2006 0.4863 –0.5204 0.0686

1979 0.4877 –0.5183 0.0707

"
: #�ò�$�è�%�&�'�(�+�ãðþ�î%ï�ß%ð�Ý ���%ë�ì%+�î%ï�$*) , ß�à�������+ðþ�î�ï�,�Ù�+�� ��ë%ì�ä%å�5 î�+%Óðú*, ,- ��4�+�ñ�ò�.�áðîðÿ�ó�áðî�Ñ�Ò�+�/ðî�Ó ú�, .
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7:7;7<7= > 29 ?
����·�±�²�6 , °�w��M��0�1�2�h�i�6�`���9Mö�1�2M]M¤�6MË ­ ¯�b�c�Ç�3�4 Á , 1�2�4�5���³M��¢�`�� . �
��ë�0M§�^�_�`�aM�M�MPMQ�6�1�2�4	5�¹�5 , h�i�.�/�µ�4�5�6�1�2���·�±�6�6 , ¹�Î�ÚMÄMË ` ^�_�6�4�5
������ëML�?�6 .

TMH�nMI�,�6MÁ�æ�\�nM��¤���ÜMÈ���:�ß�³�á�µ�ÇM» , Ú�7�8 V Ú�Û�7�8�.�/�Ü�ÇM»M��:�0�1�2�4�5�6
ÇB»	7	8 s Ç . y 1 6	AB² y D , ^	_	A	j	6[132	4	5BÁ	æ	\	n	6	�	��9;:3> 0.48–0.50, tBu C ^	_	A	j
º�»�>�����f�����µ�¶�|�}�~���f�����6�·�� , Ú�¼M±�<�0�����°�w�����������1�2�4�5�6�� Z ����7�8�.
/ , �ä�>=ä�ä°äwä�ä�ä�ä�>=��>?�`��ä³MÀA@CB�D>E�`ä� , Fä´ RäS �ä¤>?ä^ä_>Gäj>?�D�E Á�æä\�n�H O . I
¦Mt�|MO�JM§�����¯ v ��?�����K�L�M�N , H�4 Á ^�_�?�`�a s�t�O�P ¯�^�_�G�j , O�ÜMªM«�^�_�G�j , ¹�Î
��Q�4 Á ����°�w���������?R@CB q�r�s�t�O ~�� s�t . »M� , @CB�k�l�m�n�?MÁ�æ�\�n�? –0.50– –0.53, Ú
y D�@CB�k�l�m�n�?�Ò�ç�� Z ½�¾ ,

s ¥�^�_�S�ÆC? ����T Â , @CB�D�E�³�ëMÇ X�U 0.50–0.53
Z ½�¾ . ���

t�|R@CB�D�E���� ® à�á�±���?�Ò�ç�Ô	Õ , @CB�k�l�?���¯�VR@CB�D�E���?�W�X�Ç�YMÅ�Z , [�\�]�YR^C_�`a J�_�b�c�d�e�fRgC?�h�i�j�k�K�L O�l�m j�k�n�o�p�q�rRsCt�u�v�w�x�y�z�{�|�M>N , }�]�~���Z���|R������
, ��p�����|�������x������;� � ~���|�������� , ���R^C_�h�i�|�j�k������ l�� d�|�����d�v�w

j�k�z�{�p�q l�� rR�C���������R� � |�~���������� . ��  ,
����¡�¢�£�¤ |�¥�¦�§�¨�|�©�ª�«R¬C­ 0.06–

0.09, [�®�¯�° ����¡�¢�£�¤ z�{�±�²�³�´ , µR� � ~���¶�p�·�¸ 0.06–0.09 ²�³�´ . ¹�º�» ����¡�¢�£�¤�¼½ ­ ��� ~�� /GDP, ¾�¿�Y�³�´ GDP ��~���| ��� ,
¡�¢�£�¤�À { , µ�Á�ª À�Â , Ã���~���| ��� ¾�¿ À

¸ , Ã���¥�¦�§�¨�Ä�Á�­�Å . ��Æ�Ã�Á�¥�¦�|�Z Â�Ç d�È�É�¶�p�Ê�y , ` a | ����¡�¢�£�¤�Ë�Ì�Í x�y�z�{ ,Î�Ï�Ð _�±�²RÑCÒ�Ó�|�v�w , Ô�­ ����¡�¢�£�¤�À { , ��·�¸�|R� � ~���¿�Ä�Á À � . Ô�� , ` a Í b�c�d�e
f;g ,

a�Õ�Ö�× c�Ø�Ä�Á���Z�Ù�Ú�Û�Ü�Ý�|�Þ�ß , à�á�z�{ ����¡�¢�£�¤ Ö�â e�ã ��ä�å , [�æ�¶�p�z�{�tç £�¤ Æ���Ó�è�¹ , z�{ ç�é |�ê�ë ��� , ¾�¶�ì���h�i�|�¶�í�î�ï�ð .

4 ñóòóôóõóöó÷ùø
¹�º�ú�_�` a � � ~���§�û 1952–2006 ü�ý�þ�|�æ�¹�¨�ÿ , �����R� � ������¨�� h�i���� Ö ����¡�¢£�¤�� � � ~�����þ�¶ ��	�Í |�
���¦���§ , 
���n�������¨���������������¦���¨�����|�h�i���� Ö rR�

Ô��>|A� � ~>�>¥>¦>§>¨�p�q�
��>¦�Ô��>|�
��>¨��>¨���� . e>±�� , Ù 	>Í 
��>¦��>§>|A� � �>����¨�� h
i���� Ö ����¡�¢�£�¤ n���
���¨���� , � ¡�¢�Ç������ ����¦����� �!�"���#�$�%�Ô���|R� � ~���¥�¦�§
¨�q�&���¨�����ª . \�]���'�(�� : 1) h�i�����|R� � ~���¥�¦�§�¨�­ 0.8749, rR�CÔ���|R� � ~���¥�¦�§
¨�­ 0.5017. [�)+*C` a�, ü� �|R� � ~�����������\�]�-R^C_�h�i�|�j�k���� Ö b�c�d�e�f���.�� , Æ�r
� Ô/��¾/-;� � ~���|�±�²�à�]/$/%�Ô/� . 2) h�i/�/��|;� � ~���¥�¦�§�¨�| Ç/0 «;¬ ­ 0.48–0.50, [�®
¯�° Í ` a h�i�j�k�ï�ð Ö b�c�d�e�fRg , b�c�1�2�-�à�b�c�-�$�%�` a � � ~���|�±�²�\�]�Ô�� . 3) � �
������¨�|�¥�¦�§�¨�| –0.50––0.53, � � ������¨�|�����x�3�p�4�~�h�i�j�k����/5�Ô/��.���|;� � ~��
|���� . 4)

����¡�¢�£�¤ |�¥�¦�§�¨�| Ç d�«;¬ ­ 0.06–0.09, [�®�¯�°�` a | ����¡�¢�£�¤�Ï�Ð _�±�²;Ñ
Ò�Ó�|�v�w .

Ô�� ,
Í ` a/6/7 |�b�c�d�e�f;g , ]�ì���` a h�i�|�í�î�j�k���� , ± ¼ ]/8�©/9 £�ä�å/:/; � � ~

�/</�/=/> :/? .
Í t ç/@/A ,

a�Õ�Ö�× c�Ø�Ä�Á��/B�Ù�ï;� Ú�Û�| â e Ö/C ï�|/D/E�Þ�ß , ��k C ï ¡�¢F Ì�G �IH�J � Ö�K � 5�L�M ����¢ _�ïR� , N�d�` a |R� � ç c���� .
Í ~�� @�A , N�d�h�i���� , O�P�QR {�� � � {�S�T Ö Ó £�¤ |�à�b�c × c , U�V�.�e Ö�C ï�Ý�Ú�Û� â e Ö z�{�b�c�1�2�-�à�b�c × c�| ���¡�¢�£�¤

, ��Æ , Ä�Á���W × c Ö ²�r�|�ã � ®�X , Y���Z�[�x�\�]�|�]�����^�ï�t . _ Ì , � � ����| ¼
��`�a�¾�}�]�x�y�b�c , p���jR� ��d c�ï�ð�p :�; ` a b�c�d�e�fRg |R� � ~���}�e , f�e�` a h�i�|�í
î�j�k�ï�ð .
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