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2001
1 WTO
2002 9
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(Data Envelopment Analysis, DEA)

DEA
Fecher, Kessler, Perelman, and Pestieay (1993)
84 243
DEA
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Cummins and Weiss (1993) Hanweck and Hogan (1996) translog
generalized Box-Cox

(1984) Cobb-Douglas

(1994) (1994)
(1996) (1996) (1998) (2001) (2001)
DEA

(1994) (1994) (1996)
(1998)
(2001) (2001)

(1996) (1998) (window analysis)

(2001)
(2001) DEA
Mamaquist
DEA

(1984)
Cobb-Douglas
DEA
Malmaquist
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DEA Farrel (1957)
(non-parametric frontier) Charnes, Cooper and Rhodes (1978, 1981)
CCR Farrell (1957)

Banker, Charnes, and Cooper

(1984) BCC CCR

(linear programming )

DEA

DEA (input-oriented)

(output-oriented )

Lovell (1993)

DEA
BCC
Mamaquist
( DEA)
( )BCC
BCC (decision
making unit, DMU) (technical efficiency,
TE) (pure technical efficiency, PTE)
(scale efficiency, SE) BCC

GR={(x,y): X Y} GR >

° ) @) ©) 4
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Shephard (distance function)

(constant return to scale, CRS)
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N1A=1
A>0
TE"™
TES® (SE)
(TE)™) TES®  TE/™

©)

S <1
Féare, Grosskopf, and Lovell (1985)
(non-increasing return to scale, NIRS) (1)
NIA<1
TEINlRS TEINlRS TEI\/RS

TEINlRS + TEl\/RS
TEINlRS — TEl\/RS
TES® =TE™

( ) Mal mqui st

DEA
DEA Malmquist
Malmquist Fére, Grosskopf, Norris, and Zhang (1994)
Caves, Christensen, and Diewert (CCD, 1982) Mamquist
(total factor productivity change, TFP-ch)
Shephard TFP-ch (technical change, TECH-ch)
(technical efficiency change, TE-ch) TE-ch

(pure technical efficiency change, PTE-ch)
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(scale efficiency change, SE-ch)
BCC t (input
distance function) d/(x,,Y,) Y,
CCD Malmquist

t t+l

4
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TECH-ch 1
TE-ch 1
(TE-ch) (PTE-ch)
(SE-ch)

TE-ch = PTE-ch x SE-ch
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1998 ~2000 Pearson

1998 1999 2000

0.944 0.807 0.999 0.924 0.999 0.774

0.921 0.827 0.943 0.860 0.974 0.631

0.943 0.837 0.952 0.872 0.962 0.657

P-value 0.05
1998 2000 8
1998
1999 1998
2000
1999
2000
16 15 14 9 8
10 11 6 5
9
1998 2000
14 (
) (1999 2001 ) 13
10 ( 2003)

2002 9



Malmquist 65
10
1998 1999 2000
2000
1999
2000
( )
1998 2000
0.877
10 1908 2000 20%
9.6% 7.1% 6.2% 5%6~2.6%
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1998 0.716 0.856 0.836 IRS
1999 0.977 0.992 0.985 IRS
2000 0.968 0.990 0.978 IRS
0.877 0.946 0.933 IRS

CRS IRS DRS

Malmquist Index

1998 1999 1421 0.674 1.179 1.206 0.958
1999 2000 0.991 1.020 0.997 0.993 1.011
1.187 0.829 1.084 1.094 0.984

Malmquist Index
1998 1999 2000

( 1.187)

1999 2000 0.983
0.991 1998
1999 2000
0.994 0.997
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(1998 2000 ) Mamaquist Index
1.311 0.764 1.188 1.103 1.002
0.991 1.072 1.000 0.991 1.063
1.000 0.438 1.000 1.000 0.438
1.028 1.169 1.000 1.028 1.202
0.997 0.968 1.000 0.997 0.965
1.165 0.864 1.071 1.088 1.006
1.293 0.821 1.285 1.006 1.061
1.155 0.891 1.085 1.065 1.030
1.367 0.747 1.027 1.332 1.021
1.230 0.863 1.077 1.142 1.061
1.221 0.831 1.097 1.112 1.014
1.151 0.913 1.139 1.010 1.051
1.063 0.955 1.000 1.063 1.015
1.171 0.869 1.128 1.039 1.017
1.695 0.620 1.000 1.695 1.051
1.339 0.777 1.320 1.015 1.040
1.187 0.829 1.084 1.094 0.984
1998 2000
1999 2000 1
0.946
(
1.084)
1998 1999 2000
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1998 1999 Malmquist Index
1.707 0.574 1.388 1.229 0.980
1.000 1.116 1.000 1.000 1.116
1.000 0.218 1.000 1.000 0.218
1.057 0.969 1.000 1.057 1.025
1.000 1.070 1.000 1.000 1.070
1.389 0.726 1.168 1.190 1.008
1.685 0.660 1.659 1.016 1.112
1.375 0.769 1.184 1.161 1.057
1.881 0.553 1.054 1.785 1.039
1.542 0.731 1.160 1.329 1.127
1.506 0.683 1.198 1.257 1.028
1.292 0.805 1.276 1.012 1.040
1.122 0.930 1.000 1.122 1.044
1.441 0.734 1.313 1.097 1.058
2.867 0.378 1.000 2.867 1.084
1.822 0.593 1.776 1.026 1.079
1.421 0.674 1.179 1.206 0.958
1998 2000
0.933
1998 1999 2000
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1998 1999 0.674
1999 2000 1.020
0.829
WTO
1999 2000 Malmquist Index

1.006 1.018 1.017 0.989 1.024
0.983 1.029 1.000 0.983 1.012
1.000 0.877 1.000 1.000 0.877
1.000 1.409 1.000 1.000 1.409
0.994 0.876 1.000 0.994 0.87
0.977 1.027 0.982 0.995 1.003
0.992 1.022 0.996 0.996 1.013
0.971 1.033 0.994 0.976 1.003
0.994 1.010 1.000 0.994 1.004
0.981 1.018 1.000 0.981 0.999
0.989 1.011 1.005 0.984 1.000
1.025 1.035 1.017 1.008 1.062
1.008 0.980 1.000 1.008 0.987
0.952 1.028 0.968 0.983 0.979
1.002 1.016 1.000 1.002 1.018
0.984 1.018 0.981 1.003 1.002
0.991 1.020 0.997 0.993 1.011
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1998 2000 16
Malmaquist
0.877
0.946
0.933
2002
9 2002
9
Malmquist

Tobit
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1994
1998
1984
167 2002 22-24
1996
—Malmquist
2001
— 37 1994
114-126
1996
2003

www.tej.com.tw/webtej/jcw/jcw-main.htm

2001
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1998
0.563 0.698 0.807 IRS
*1.000 *1.000 *1.000 CRS
*1.000 *1.000 *1.000 CRS
0.946 *1.000 0.946 DRS
*1.000 *1.000 *1.000 CRS
0.704 0.850 0.828 IRS
0.575 0.585 0.983 IRS
0.708 0.838 0.845 IRS
0.532 0.949 0.561 IRS
0.591 0.862 0.686 IRS
0.650 0.830 0.783 IRS
0.755 0.770 0.981 IRS
0.884 *1.000 0.884 IRS
0.694 0.761 0.912 IRS
0.324 *1.000 0.324 IRS
0.530 0.546 0.971 IRS
0.716 0.856 0.836
*
CRS IRS DRS
1999
0.961 0.969 0.992 IRS
*1.000 *1.000 *1.000 CRS
*1.000 *1.000 *1.000 CRS
*1.000 *1.000 *1.000 CRS
*1.000 *1.000 *1.000 CRS
0.978 0.993 0.985 IRS
0.968 0.971 0.997 DRS
0.973 0.992 0.981 IRS
*1.000 *1.000 *1.000 CRS
0.911 *1.000 0.911 IRS
0.979 0.995 0.984 DRS
0.975 0.983 0.992 IRS
0.993 *1.000 0.993 IRS
*1.000 *1.000 *1.000 CRS
0.928 *1.000 0.928 IRS
0.966 0.970 0.996 DRS
0.977 0.992 0.985
CRS IRS DRS
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2000
0.967 0.986 0.981 IRS
0.983 *1.000 0.983 DRS
*1.000 *1.000 *1.000 CRS
*1.000 *1.000 *1.000 CRS
0.994 *1.000 0.994 IRS
0.955 0.975 0.979 IRS
0.960 0.967 0.993 DRS
0.944 0.986 0.957 IRS
0.994 *1.000 0.994 IRS
0.894 *1.000 0.894 IRS
0.968 *1.000 0.968 DRS
*1.000 *1.000 *1.000 CRS
*1.000 *1.000 *1.000 CRS
0.952 0.968 0.983 IRS
0.929 *1.000 0.929 IRS
0.951 0.952 0.999 DRS
0.968 0.990 0.978
*
CRS IRS DRS
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The Operating Efficiency of
Property-Liability Insurance Industry in
Taiwan: an Application of DEA and
Malmquist Productivity Index

Tzu-CHuan KAO, Rocer C.Y. CHEN, Jian-Hsin CHOU®

ABSTRACT

This study uses data envelopment analysis and Malmquist productive index to estimate operating
performance of property-liability insurance industry. We find that property-liability insurance industry in
Taiwan is technical non-efficiency because of scale non-efficiency. Meanwhile, according to Malmquist
productive indices, we find all of the technical efficiency changes, pure technical efficiency changes and scale
efficiency changes are increasing, but the technological changes and total factor productivity changes are

declining.

Keywords: property-liability insurance, operating efficiency, data envelopment analysis, Malmquist
productive index
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