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1. Green Accounting
2. Sustainable Development
3. Kumar (2006)
4. Managi, Jena (2008)
5. Externality
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1. Farrell (1957)
2.) ���H6 8 Y�[$061387(

3. Parametric
4. Probabilistic
5. Timmer (1971)
6. Aigner, Lovell and Schmidt (1977)
7. Stochastic Frontier Production Function
8. Stochastic Frontier Analysis (SFA)
9. Non-parametric
10. Charnes
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1. Cooper
2. Rohdes
3. Data Envelopment Analysis (DEA)
4. Frontier
5. Non-frontier
6. Grosskopf (1993)
7. Growth Accounting
8. Divisia Index
9. Tornqvist
10. Grosskopf (1993)
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1. Distance Function
2. Malmquist
3. Caves, Christensen and Diewert (1982)
4. Nishimizu and Page (1982)

5.) 9} 8 $>M�*1968(
6. Technical Change (TC)
7. Efficiency Change (EC)
8. Fare, Grosskopf, Lindgren and Roos (1992)



98 ������!2'& 2�3 "#$%& ' ()*+ ,-.� /��01& 45�672

111 ))) '( t
t

t
t

t
t TCECM

) J31#� r8# Tf1 $44]� #� (+�#��,EC+6 Y�N= #��_1 $_1#$1 J_, Y* Z8" Tf 8 D?"4]� _4 2+_>! $TC

�:# .

2-1.A*&5�@4$9: '()*+ "5'AG-.�
/.#D=# D=8� .# +@, 7$�9B� r�n J1 ��/$01 7$4[ 8 7�8+�#��,J@Q_-6 .D_�"$[ JG#�#J_, 7$_M�"

s#$4%#+=#$M= S�#T!# �1 8�-�. bG�-6 "�96 �" �?�4V�W! .# +E�= +3456 Jf9� "�96 7"�B<C# 7�?
_, c�_5V �:# J<!$[ �#$C d4_:* Y"$�_-�. 7�_?/.#D_=# �" +_34567$_4[ +�#��_, /$_01 8 7�8

/�M>1 YK, g3: �" �?�9N, 8 "$% g3: �" 7"�B<C# 7�?�:# `�# �" .Se1$_1 T_,$P� �1 78�
&8���(�= 8 7.$6 7�?#/.#D=# �" w�$<6/$01 7$4[ 8 7�8+�#��,&8� 27.�_:9MV# �@<e6 7�?

/D=�<: 7#$1! .# +E�= \9@36�= 7�?."9P= i4?#9% Y�41 #� 7D4V9� 7�?D>�#$
J>46. �" "9f96 7$p= U�41"# J1 Jf9� �1/D=�<: 7#$1 7.�:9MV#&8� 2\9@36�=�_@<e6 7�_?

 $�. l$E J1 J>46. `�# �" ��#� 8�:#. /D=�<_: J, �:# `�# &8� w� \9@36�_=/"�_0= Y#9_>L J_1
"9E J<!$[ $p=�".1�(9O:#$[ 8 /��!2 .# J, D=Dt<W6Y�O6# +>! $p=/"�0= J, �-4= $�'( \9@36

 .D=9E i? `4N=�f \9@36�= 8 \9@36J=9P= 7#$1`_�# �>: r��. �%9: �1 �$1 D4V9� /�[8$4= �"
.�_[ J<4_-�$<OV# .# +_>4W6 g3: D4V9� 7#$1 J, "�#D= "9f8 Y�O6#2SO /D=�<_:)J_1 J_, \9@36�_=

.i4>, �>: r��. `�TM��f #� (�:# /DE c�5V /"�0= Y#9>L8h 8 "�9j4: +!$I .#3 +_6 Y�41D_>>,
/D=�<: $[# J, &8� .# bu�n ���<= i�$4M1 $p=�" /"�0= Y#9>L J1 #� \9@36�=DEA+_WC#8 D>�#$!

+P= ;OW>6 #� D4V9�.# .D>>,/D=�<: S?�, r�H=" J1 �6 +!$I/D=�<_: S�#T_!# 8 \9@36�=\9_@36
/D=�<: 8" `�# �1 Y��t<6�= "�9%$1 +>W� i4<-? &8� �" J_, "91 D?#9% $p=D6+V9_PW6 7�_?DEA

+P= �#$C $p=D6 J@Q-6 `�#U�9_u `�D1 D="#" JG#�# bON6 bn 7#$1 8h 8 "�9j4: J, +E8� ."$4[
�:#+_6 \$_{ +_j>6 �" #� \9@36�= /D=�<: #D<1# �" J, 8 i4��_P=#D_4( b�D_H� �#"$_1 w_� ;x_:

+6/"#" �1 Y* mPf J, i4>, �#"$1 w� 2+j>6 7�?/"#" .# �H�6#� &8� `_�# �_6# .D_��P= "�^�# #� �?
+6 "#" �#$_C /"�j<:# "�96 �1�v F�4t6 J1 +?".�1 �V�n �" At! Y#9�.4J_, �_:# `_�# $_M�" &8�

1.) +W!#�1389(
2. Fare and Grosskopf (2004)
3. Zhu (2002)
4. Sheel (2001)
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1. www.maxdea.cn
2. MAXDEA (2010)

3.) #4+"62004(
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1. Cole (2003)
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7. Energy Intensity (EI)
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1.) %*%W 3 $%'P&2009(
2. CO2 Intensity (kg per kg of oil equivalent energy use)
3. Kt of Oil Equivalent
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%f' C"# $6c<4B �%iD*# %5$P)& S# <37\ 36 2a�%.A"7'[ R%5$P.)& -'%.B x3# <37.\ 2.& 4*#
-"S71 �#6%*%& �(%>c[ �CI#~ �4+5 �28K3$ �C8^<7& � %8c%D"# �v8=J*# �3%8*%�.K# G.K# .C."#%5$P.)&

@7|'4++&R~7*# !=Z# (%\<$36 $6 (%.EO !=8.H, R%5!.K$71 6$P.' 4+D.H5 .-'%.B ]36 <37.\
(#7."# R%5$P.)&�7."#F{c# �]m.Hc#$#6 !.k*371 �(%D.H17? ��RFc%.' �(%.{"%1$�[ �(%D.H0#F0 �2"$P.K
�$36#P&# �ml3F*3%8/>=&3 RF*34*#4+DH5GWPK g#$6%Z %5$P)& C"# $6 . <$36 $6 !=8.H, R%5

.GK# <6#6 �%|DW# 6PW 21 #$ g#$6%Z S# !"�%1 $%8H1 j{b !K$71 6$P'

6.K%* / L��3D
2ac%f'7w%bG>H0 $6 <4B (%81 T"$Pk: !*%/' 21 2OP: %1G.K# 2.D,%" GK6 !{"%D* 21 C8)8I R%5

!' (%81 G>H0 36 $6 2&2.1 �P.17' �"%D* x3# G>H0 .4*67\ !"#$%.& <7.E1 3 G.H"S R$3!.f8Q'
 !K$71 6$P' R%5$P)& S# <37\ 36 75 R#71GK#6$3[7.1 -'%.B �"%.D* ]36 G>.H0 .6%.|D0# R%.5

x4' 21 �P17' !{+K<7E1 71 $#r\7s# -'#P?GH"S R$3 !f8Q'GK#.

6-1.������'()* / !�" 0�/�#$%&
<S#4*# S# -Z%b �"%D* R78\!"#$%&<7E1 3GH"S R$3�7.B 21 %5$P)& S# <37\ 36 75 $6 !f8Q'

 x34O1.GK#
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B/MN1.������ �O6GP&�8 '�/82007-1997
�67�19971998199920002001200220032004200520062007
(��IJO�684/0679/01700/0709/0723/0715/0707/01683/0668/0
Q�J��*�RS111111871/0774/0783/0913/01
,�"(*762/0765/0753/0757/0751/0764/0777/0772/0764/0765/0773/0
�TD/(*634/0628/0667/0621/0630/0642/0650/0641/0646/0654/0610/0
�8�D��781/0827/01919/0967/0975/0973/0972/0977/0973/0967/0
U$V629/0641/0665/0695/0709/0727/0709/0700/0707/0730/0741/0
�$:G-�965/0964/0963/011111111
�/8�6��742/0728/0709/0730/0740/0732/0725/0737/0748/0765/0738/0
Q�GOS11111111111
M45768/0778/0817/0822/0841/0863/0857/0859/0867/0890/0871/0
0ID/MD�588/0600/0587/0584/0578/0595/0613/0613/0628/0639/0637/0
Q�(��574/0580/0581/0589/0596/0609/0610/0603/0605/0605/0623/0
�$O�3��826/0819/0819/0823/0826/029/0819/0815/0806/0806/0814/0
UW�C11111111111
Q�3!F�IF11111111111
'(�654/0666/0660/0659/0661/0665/0670/0674/0691/0706/0713/0
0IO�&596/0596/0605/0598/0590/0597/0600/0612/0624/0637/0655/0
9$;/�1874/011968/0984/0979/0999/0111
Q�3!*(>10111111111
�$D�X;�761/0760/0758/0770/0794/0803/0814/0809/0810/0813/0808/0
9��6;548/0559/0554/0563/0585/0592/0594/0605/0625/0671/0706/0
Y$-ZD�827/0835/0850/0858/0858/0884/0888/0829/0910/0924/0940/0
�[�(&S11111111111
\]/ID/780/0751/0720/0753/0753/0702/0671/0757/0806/0833/0837/0
U$ZD�$&797/0794/0821/0810/0815/0820/0814/0814/0833/0833/0838/0
rWq':eYQ' g%/K%Q'

x34O $6 2& $Pf*%>51!' 2�bm' C8J*%8' 667\!"#$%&GH"S 6$P' R%5$P)& (%8' $6 !f8Q'
 R6PaZ R4*3$ R#$#6 !K$71GK#.<67D.H\ j.{b 2.1 2.OP: %1�"%.D* %.E+: M.i1 C."# $6 ��"%.D*

<7E1 C8J*%8' 21 �P17'GH"S R$32.l#$# #$ ([ R#F.O# 3 !f8Q'3 6P.>* j85#P.W2.1 �P.17' �"%.D*
<7E1<7E1 3 %5$P)& !cP>a' R$3GH"S R$3(%.81 $P.)& 7.5 R#7.1 2.*%\#4O g$P.Z 2.1 !.f8Q'
!'.4*67\
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 B/MN2.'()* U$ZD�$& !�" 0�/^/8 / B/� '/(_ 0�5�67� �8 QS 0�IN� / �#$%&

B�;B/� '/(_ 0�5�67�`(A&)('M44�^/8 '/(_ 0�5�67�('M44��8�b)
ECBPCGMLECBPCGML

98-1997999/0015/1013/1998/0996/0993/0
99-1998036/1991/0024/1038/1975/01

2000-991020/1019/1980/0041/1010/1
01-2000008/11008/1006/1003/1009/1
02--2001012/1997/0009/1003/1993/0996/0
03-2002999/0011/1010/1988/0012/11
04-20031012/1012/1003/1017/1020/1
05-2004004/1011/1015/1050/1977/0017/1
06-2005008/1005/1014/1002/1036/1025/1
07-2006002/1010/1012/1008/1999/0007/1

C8J*%8'007/1007/1014/1007/1005/1008/1
rWq'g%/K%Q' :eYQ'

!' 2�bm' 2& $Pf*%>5PB <37\ 36 75 R%5$P)& 6$6<$362007-1997 uKPD' g$PZ 21
<S#4*# 21%7/0 $6 4B$!"#$%&GH"S<6P>* 217{: #$ !f8Q'.4*#<37.\ R%5$P)& �"%D* 21 2OP: %1

 M81%>& ]36 3 x3#$6<$36<6P.1 $#6$P.W71 !A"~P.cP+A: 4.B$ S# !.K$71 6$P'%5$P.)& .4.*# R
 x3# <37..\$6<$362007-1997<S#4..*# 2..1%7/0 <S#4..*# 2..1 ]36 <37..\ R%5$P..)& 3%5/0 4..B$

2DB#6 !A"~PcP+A:<7E1 . 4*#GH"S R$3 !f8Q'$6 <$362007-1997x3# <37.\ R%5$P.)& R#7.1
% 634b $64/1% ]36 <37\ R%5$P)& R#71 38/0GK# !.' !=& $Po 21 .R%5$P.)& G.d\ (#P.:
# x3# <37\GH"S 7�* SG/H* #$ R7DE1 67A=>? !f8Q'2DB#6 ]36 <37\ R%5$P)& 21.4*#

6-2 .�67��/S6D 0�5
<$36 36 R#71 !+, 7889: VW%B 2& GB#6 2OP: !DH"%1�%,7.Z $3%.{' (x%K)R#7.1 VW%.B T."

 R~PcP+A: %" 48cP: S7' $6 x%YD*# (6#6 (%)*GK#.4.B%1 7d.Z S# 7.D\$F1 VW%.B C."# }S$# 7.\#
c#�%'#F C"# R%+a' 21GH8*�m'%& R~PcP+A: %" 48cP: S7' 2&R#7.1 C"#71%.+1 .GK# 2D,%" x%YD*# (3781 21
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g$%./? 2.1 %." 3 G.K# 2DW%.K -.YD+' -'%& g$PZ 21 #$ 6PW 48cP: S7' $P)& ]#4& 2& C"# C88a:
4+B%1 $#7071 7"S u"#7B !DH"%1 $3[P* R%5$P)& C88a: R#71 7J"6�<L#)2010 :(

)16(11 " 
u
ttBPC ,

)17(011111 #'      ),;,,( tttttt
O uyuyxD
!

)18(0111111 !'       ),;,,( tttttt
O uyuyxD
!

!' (%)* x3# �7B<4*%D.K M"#F.,# R%D.K#$ $6 48cP: !'P>? S7' 2& 456<4*%D.K 3 7D.)81 �P.=f'
<6%E* S# <6%dDK# %1 .GK# 2D,%" x%YD*# 7D>& �P=f'%*$6 2.& 6$#6 6P.O3 (%.A'# C."# C8.a' R%5<$36

1+t<$36 21 G/H* $P)& !=W#6 Vc%W%* 48cP:t $%.)D*# (#F8' 3 M"#F,#2CO<$36 C."# 2.1 G/.H*
 G>.H0 $6 x%YD*# VW%B C"# .41%" M5%&<$36 C8.1 4.8cP: S7.' !/.H* R%.5t31+tT." R#7.1 #$

<4*%DK %1 2& !*%'S #$ C8a' $P)&!.' 6$P.W71 ($%.YD'%* g$P.Z 21 �P=f'%* 3 �P=f' R%5 .B �6P
<S#4*#!' R78\!' (%)* ]36 2f1#$ .4"%>*<$36 4.8cP: 2.& 4561+t<$36 4.8cP: S7.' S# h$%.W $6t

!' �%d:#!.>* 2.& G.K# C."# R%.+a' 2.1 3 G.K# <6#6 �$ !.+, 7.889: !+a" .4D,#S# <6%dD.K# %.1 (#P.:
<$36 R~PcP+A:t<6%E* 3<$361+t<4*%DK �<$361+t* $6 .6P>* 48cP: #$G,%.H' U1%.: $#4.Y' 2.{8D

<4*%DK R#71<$36 R%51+t<$36 UO7' 2?P>{' 21 2OP: %1t !d+'GK#!.' (%.)* ]PK �7B .4.56
<$36 $6 $P)& !DH"%1 2&1+t .4B%1 2DB#6 $#70 !'P>? R~PcP+A: S7' R3$ 71

 x34O3A" #$ $3[P* R%5$P)&$%/R6 $%)D*# $#4Y' �%Qc %1 7.J"6 $%1 3 C17&48H&#$6 (34.1
!' (%)* ([ CD,7\ 7�*!' 2�bm' 2& $Pf*%>5 .456x%K !'%>: $6 (%>c[ $P)& 667\7.5 $6 3 %5

<6P.>* 2.17{: #$ R~PcP+A: S7' $6 x%YD*# Gc%b 36$6 F.8* C.I#~ $P.)& .G.K# 7D.)813F.O U.0#P'
 $3[P* R%5$P)&GK#.3 %.8/>=& �(%.{"%1$�[ R%5$P)& F8* ]36 <37\ R%5$P)& (%8' S#(%D.H17?

 $3[P* R%5$P)& FO <$36 C"4+^ $64+DH5.x34O $6 %5$P)& 7"%K R#71 �"%D*3<4.B <6#6 (%)*
.GK#

6-3& ,&�6> .?'()* (* (@ !�" 0�/�#$%&
' -'#P? !K$71 R#71<7E1 71 7s�GH"S R$3 !+Q+' 6$3[71 S# !f8Q'EKC<6#6 S# <6%dDK# %1R%.5

([ �"%D* 2& 4B <6%dDK# !/8&7:.GK# <4'[ 2'#6# $6
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 B/MN3 . �/S6D 0�5�67��8'�/82007-1998
'�/8�D�&"�O6GP& !�"�#$%&

98-1997-�CI#~ �(%>c[
99-1998(%DH0#F0 �(%>c[%A"7'[ �CI#~ �(%>c[

2000-99�(%>c[ �(%{"%1$�[(%DH17? �CI#~�%A"7'[ �CI#~ �(%>c[ �(%{"%1$�[
28K3$

01-2000�(%>c[(%DH0#F0 �CI#~ �CI#~ �(%>c[ �%8/>=& �(%{"%1$�[
%A"7'[

02-2001CI#~ �(%>c[ �%8/>=&�%8/>=& �(%>c[%A"7'[

03-2002 �(%DH0#F0 �CI#~ �(%>c[ �%8/>=&
(%DH17?

�(%>c[ �%8/>=&�(%DH0#F0�(%DH17?
%A"7'[

04-2003 �(%DH0#F0 �CI#~ �(%>c[ �%8/>=&
(%DH17?(%>c[ �%8/>=&%A"7'[ �CI#~ �

05-2004CI#~ �(%>c[ �%8/>=&%A"7'[ �CI#~ �(%>c[
06-2005CI#~ �(%>c[ �%8/>=&�%8/>=&�(%>c[�CI#~�28K3$%A"7'[

07-2006CI#~ �(%>c[ �%8/>=& �(%{"%1$�[�(%{"%1$�[�%8/>=&�(%>c[�CI#~
%A"7'[

rWq' :eYQ' g%/K%Q'

6-3-1.D�!G5�D YD����/ Q6&"S'8�8 � �:$�(. 0�5
<6#6 $6 !*%H>5%* v*%"$#3 (P'S[ R#71C"7.\ 2.1 2.OP: %.1 !./8&7: R%.5)2003� 2Qd.Z328 S# (

) N*#7\� t"7w (P'S[LM,!' <6%dDK# (j8"%>*.R#71}3$ S# <6%dD.K# %.1 !.=& x4.' $P�+' C"#
OLS!' 6$3[71!0%1 S# <6%dDK# %1 v�K 3 j8+&4*%'<#$ x4.' -.& v*%."$#3 3 Uo%.Y' v*%."$#3 %5

2f1#$ $6 3 2/K%Q')19!' $#70 ( 2f1#$ C"# $6 .j856Tx%K 6#4a: �%5n �Uo%Y' 6#4a:2
i- v*%"$#3

 3 Uo%Y'2-̂ -& (P8K7\$ v*%"$#3GK#v*%."$#3 !*%.H>5 (P.'S[ C."# 7dZ �7, .C8.1 $6 %.5
o%Y' `=Di' UGK# .
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B/MN3.�D�!G5�D YD����/ Q6&"S
�D�!G5�D YD����/ Q6&"S'��&SLM, c2

1'n4'��&SB/MN9J$3D
x3# <37\46/35307/18!' 6$ 7dZ �7,6PB
]36 <37\58/496751/19!' 6$ 7dZ �7,6PB

1<6#6 (6P/* CJ>5 -8c6 21 RFc%' $P)&. <$%.'[ C"#71%+1 �4"67\ @rb ]36 <37\ S# R$%{: (6P1 S%1 R%5 R%.&- 36
2O$6 R#$#6R6#S[10.6P1 45#PW

2 `=Di' Uo%Y' C81 v*%"$#3 R71#71 7dZ �7, .GK#.
rWq' : eYQ' g%/K%Q'

<$%'[ �(P'S[ �"%D* 21 2OP: %1R%&-<$%'[ S# x34O R36G.K# 7DA^P.& <4.'[ GK41�C"#71%.+1
!' 6$ 7dZ �7, 3 6PB 6PO3 `=Di' Uo%Y' C81 v*%"$#3 !*%H>5%* %5$P)& S# <37\ 36 75 R#71

.6$#6

6-3-2. Q6&"SFM:& "� d(> 0(*�(*e�5
}3$ G>H0 $6 2& $Pf*%>5<6#6 !K%+B4B 2Dd\ !/8&7: R%5� R#$#6 x4' 2& C"# S# (%+8>o# R#71

S# �7? T"4/'�4./' S# �7.? T." U.fY' 7.5 R#7.1 %" GK# �7D)'�S# 6$#6 6P.O3 g3%.dD'
 (P'S[F!' <6%dDK# (P'S[ �"%D* .j8+&F :GK# 7"S �7B 21 %5$P)& S# <37\ 36 R#71

B/MN4. Q6&"SF

 Q6&"SF'��&S�#f g#;9J$3D
x3# <37\399239/2011/0!' 6$ 7dZ �7,6PB
]36 <37\130963/800/0!' 6$ 7dZ �7,6PB

rWq' :eYQ' g%/K%Q'

!' (%)* (P'S[ �"%D*56!.' 6$ 7d.Z �7., 4Z$6 �+I R%fW nfK $6 428.w7, C"#71%.+1 .667.\
4/' S# �7?�!' 6$ �7D)'.6PB
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6-3-3.�<8�A. h�(@� ,*�i& �8  *�@ h�(@�
!' <6%dDK# C>K%5 (P'S[ S# $P�+' C"# R#71'S[ C"# �"%D* .j8+&7."S �7.B 2.1 <37.\ 36 R#7.1 (P

 :GK#

 B/MN5.UG;�5 Q6&"S L��3D
UG;�5 Q6&"S'��&S�#f g#;9J$3D

x3# <37\368587/200260/0!' 6$ 7dZ �7,6PB
]36 <37\309627/8100/0!' 6$ 7dZ �7,6PB

1 C>K%5 (P'S[ R$#6%+a' nfK .10 4Z$6GK#.
rWq' : eYQ' g%/K%Q'

* 21 2OP: %121 �"%D!' (%)* <4'[ GK6(%.8' �%./:$# 6P.O3 71 !+/' C>K%5 (P'S[ 7dZ 28w7, 456
4/' S# �7? 3 !Q8wP: R%5789D'�!' 6$x4.' 3 6$ !,6%|: g#7s# %1 x4' 7J"6 g$%/? 21 .667\

!' 2D,7"rI %5$P)& S# <37\ 36 75 R#71 G1%s g#7s# %1.6PB[ ]%{*# S# vI (P.'S�P., R%.57&r.c#
* RPJc#<$36 $6 7.�* 6$P.' R%5$P.)& S# <37\ 36 R#71 7"S !"%E!*%.'S1998%.:20076$3[7.1
:4"67\
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 !>D"$%Jc -AB 21 R6$3[71 x4' R%5789D' 2& 48B%1 2DB#6 2OP:4+DH5R#$#6 x3# <37.\ C8+_>5 .
12 R#$#6 ]36 <37\ 3 $P)&11 $P)&GK#Jc x4' 2DH1#3 789D' . <7.E1 jD"$% G.H"S R$3!.f8Q'

 x%K $6t31+tGK#VW%.B G.K# x%.K 36 C8J*%.8' VW%.B C."# 2& C"# 21 2OP: %1 . <7.E1 R$3
GH"S x%K $6 !f8Q'1+t   .G.K# 2.D,7\ $#7.0 <6%dDK# 6$P' ) 7.89D'GPC(Log4.'[$6 jD"$%.Jc �
2*#7K !=W#6.GK#!' x4' 6$#3 2d03 T" %1 789D' C"#$%& C"# -8c6 .6PBVW%.B 2.& G.K# C."#
<7E1GH"S R$3<7E1 4B$ !f8Q'x%.K $6 R$3t31+t!.' (%.)* #$x%.K 4.'[$6 v.I .4.56t7.1



'()* ,$-%.���� / 0�/� !�" �1234& 0�5�67� �8 �#$%&...119

<7E1 x%K R$31+t) .6P1 45#PW $#r\7s#OPEN(Log R$%{: (6P1 S%1 VW%B jD"$%JcGK# 2&
!.=W#6 Vc%W%* 48cP: 71 g#6$#3 3 g#$6%Z -& �P>{' G/H* %1 71#71 G.K# .Log(EE) .Jc jD"$%

!"#$%&GH"S    .G.K# <4.B x4.' 6$#3 2.d03 T" %1 2& GK# !f8Q'Log(ED)VW%.B jD"$%.Jc
) .GK# }SP'[CI( LogR6 $%.)D*# g4.B 7.89D' jD"$%Jc C17&48.H&# G.K#$%.)D*# %.1 7.1#71 2.&

R6R~7.*# @7|' ]7\P=8& 75 R#S# 21 ]7\P=8& 21 C17&48H&# G.K#) .EI(Logg4.B jD"$%.Jc
 R~7*#GK#) .FE( LogGWPK jEK jD"$%Jc F8*$P.)& 7.5 $6 R~7.*# @7.|' -& S# !=8H, R%5
.GK#

 B/MN7. !�" �4%4& U$G2. L��3D �5�67� "� '/(_ /8 0�(* Y3D"6� �#$%&�8'�/82007-
1997

B/� '/(_ ^/8 '/(_

($j3&
 *�@ h�(@� BM&  *�@ h�(@� BM&

1�(k '��&St Prob. 1�(k '��&St Prob.

C 719/7 295/4 00/0 024/15 325/1 189/0
LOG (GPC (-1)) 059/3- 952/3- 0001/0 213/10- 215/2- 030/0

(LOG (GPC (-1)))2 354/0 766/3 0003/0 391/1 365/2 021/0
(LOG (GPC (-1)))3 013/0- 622/3- 0005/0 064/0- 585/2- 012/0

LOG (OPEN) 229/0- 363/3- 0011/0 494/0 838/1 070/0
(LOG (OPEN))2 037/0 895/3 0002/0 054/0- 679/1- 097/0

LOG (EI) 083/0- 422/2- 0172/0 335/0- 153/8- 00/0
LOG (ED) 132/0 941/1 055/0 193/0 427/2 0180/0
LOG (CI) 019/0- 418/0- 676/0 230/0- 382/6- 00/0

LOG (EE (-1)) 009/0- 187/0- 851/0 062/0- 126/2- 0373/0
LOG (FE) 065/0 918/0 360/0 150/1 357/4 00/0

Durbi-Watson 79/1 16/2
R2 48/0 80/0
F 46/4 95/11
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120 9&�4-A<B/� B�; 0C(D� /  !�" E$%& 8�A3F� '��GH2

x34..O7�G..H"S !..+Q+' !..17{: x4..' C8..>i: �"%..D*R%5$P..)& <37..\ 36 R#7..1 !..f8Q'
@7|'<4++&$6%Z 3 (]36 <37\) <4++&GWPK (x3# <37\ ) !=8H, R%5!' (%)* #$ R%5789D' .456

<4.B 6$#3 !>D"$%.Jc g$PZ 21 x4' 36 75(%.)* t"#7.w 2.{8D* $6 4.*# <4.+56 M.)&%.5 4+D.H5 .
2�bm' 2& $Pf*%>5!'2f1#$ 667\2*#7K 4'[$6 789D' C81<7.E1 %.1 ([ ]PK (#P: 3 ]36 (#P: � R$3

GH"S!.d+' 3 G./y' �!.d+' t8:7: 21 <37\ 36 75 R#71 !f8Q' G.K#.2.f1#$ v.I<7.E1 C8.1 R$3
GH"S 21 R6%|D0# 4B$ 3 !f8Q' -ABN .6P.1 45#PW zPAa'M.)& C8.+_>5R#7.1 �P., R%.5

 R%fW nfK $6 x3# <37\ R%5$P)&01/0R%.fW nf.K $6 ]36 <37.\ R%5$P.)& R#71 305/0
 $#6%+a'GK#R%.fW nf.K $6 x3# <37.\ R#71 ([ ]36 (#P: 3 R$%{: (6P1S%1 789D' .01/0 7.1 3 R#

 R%fW nfK ]36 <37\102f1#$ %'# .GK# $#6%+a' 4Z$6<7E1 C81GH"S R$3(6P.1 S%.1 3 !.f8Q'
<7E1 %1 R$%{:GH"S R$3g$P.Z 2.1 x3# <37\ R%5$P)& R#71 !f8Q'U2.1 ]36 <37.\ R#7.1 3

 g$PZU zPAa'GK#<7.E1 %.1 R~7*# g4B 789D' . G.H"S R$32.f1#$ <37.\ 36 7.5 $6 !.f8Q'
6$#6 !d+'. nfK $6 x3# <37\ R%5$P)& R#71 R~7*# g4B !d+' M)&05/0R%5$P.)& R#71 3

 nfK $6 ]36 <37\01/0 $#6%+a'GK#7.1 !.D/y' 7.s# R#$#6 <37.\ 36 7.5 R#7.1 }SP.'[ VW%B .
<7E1GH"S R$3x3# <37.\ R%5$P.)& R#7.1 }SP.'[ VW%.B R$#6%.+a' nfK .GK# !f8Q'10

 ]36 <37\ R%5$P)& R#71 3 4Z$601/0GK# R6 $%.)D*# g4B .S# <37.\ 36 7.5 $6 C17&48.H&#
<7E1 R3$ %5$P)&GH"S R$3$#6%.+a' x3# <37.\ R%5$P.)& R#7.1 7.s# C"# .6$#6 !d+' 7s# !f8Q'

GH8* nfK $6 ]36 <37\ R%5$P)& R#71 %'# .01/0 R6 g4.B 7s#$#6%.+a' C17&48.H&# G.K# $6 .
 <37\ 36 75!"#$%&<$36 T"<7E1 71 -/0 R$3GH"S7.s# !.f8Q'6P.O3 7J*%.)* 2.& 6$#6 !.d+'

"#7J>5 $#6%+a' x3# <37\ R%5$P)& R#71 7s# C"# .GK# !GH8*$6 ]36 <37.\ R%5$P.)& R#7.1 3
 nfK05/0GWPK jEK x4' 789D' C"7W[ .GK# $#6%+a'G.K# R~7.*# @7|' -& $6 !=8H, R%5

C."# M.)& .G.K# G./y' ]36 3 x3# <37\ R%5$P)& R#71 ([ M)& 2&R%5$P.)& R#7.1 7.89D'
 $#6%+a' x3# <37\GH8* R%.fW nfK $6 ]36 <37\ R%5$P)& R#71 %'#01/0  .G.K# $#6%.+a'R#7.1

2O$6 x4' (%8' �%iD*#2O$6 3 ]PK!' <6%dDK# 4c#3 (P'S[ S# ]3628w7, .j8+&4.c#3 (P'S[ 7dZ
 2*#7K 4'[$6 ]PK (#P: t"7w (6P1 7dZGK#.



'()* ,$-%.���� / 0�/� !�" �1234& 0�5�67� �8 �#$%&...121

 B/MN8.* MO�/ Q6&"S9N�8 BM& U$* l�23D� 0�(^/8 / ^6;
MO�/ Q6&"S'��&SF�#f g#;9J$3D
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!' $#70 !K$71 6$P'.j856

 B/MN9.�<�k� ($j3& Q6&"S
Q6&"S'��&SF�#f g#;9J$3D
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1 !,%w# R%5789D' .log FE) �1-(log EE �log CI
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GH"S g#7s# �%Qc %1 M53NI C"# $6#4.D1# $6 %.: 4"67\ !aK R6%|D0# (m& nfK $6 !f8Q'
VW%B<7E1 R%5 3 R$3!"#$%&GH"S([ S# <6%dDK# %1 (#PD1 2& 4*67\ 2l#$# !f8Q'!1%."S$# 2.1 %5
GH"SG8c%a, !f8Q'.GW#67I R6%|D0# R%5

 B/MN10.�<�k� 0�5($j3& `mn �* B/� '/(_ BM& U$G2. L��3D
B/� '/(_

($j3&  *�@ h�(@� BM&
1�(k '��&St Prob.

C 646/7 853/4 000/0
LOG))1-( GPC? 919/2- 120/4- 0001/0
LOG2))1-(GPC?( 338/0 898/3 0002/0
LOG3))1-(GPC?( 013/0- 725/3- 0003/0

LOG(OPEN?) 231/0- 241/3- 0016/0
LOG2)OPEN?( 0381/0 539/3 0006/0

LOG(EI?) 078/0- 873/1- 0639/0
LOG(ED?) 125/0 999/1 0483/0

Durbin-Watson 77/1
2R 48/0

F 30/5
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