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Table 1 Input-output data
/ ! %
/ / / !/ %
1.0205 0.018 66 13.48 - 0.063 1 0.126 6 - 12.79 - 9.16
0.859 9 0.015 47 15.45 - 0.0615 0.274 3 - 15.21 - 10.10
0.706 6 0.015 39 13.25 - 0.0531 0.276 7 - 6.95 - 554
0.948 3 0.014 97 15.27 - 0.0456 0.167 2 - 12.18 - 9.76
0.993 1 0.019 38 12.55 - 0.021 3 0.086 1 - 7.98 - 3.17
0.999 0 0.018 17 12.58 - 0.006 7 0.138 7 - 11.18 - 5.12
0.988 8 0.019 38 12.56 - 0.001 2 0.1231 - 11.32 - 7.13
1.084 5 0.018 99 13.43 - 0.0152 0.1215 - 13.00 - 6.86
1.2171 0.020 23 12.56 - 0.0679 0.107 1 - 12.76 - 7.24
1.063 0 0.019 97 12.81 - 0.062 1 0.1112 - 11.74 - 6.50
0.9870 0.016 %6 15.61 - 0.0974 0.128 8 - 11.73 - 3.74
1.004 6 0.019 58 12.57 - 0.018 2 0.088 7 - 8.90 - 3.37
1.007 5 0.018 85 14.73 - 0.076 5 0.116 5 - 11.70 - 3.49
1.0394 0.018 95 13.72 - 0.0090 0.078 8 - 8.25 - 2.93
0.928 8 0.018 30 14.40 - 0.0509 0.1607 - 9.63 - 3.9
0.9953 0.015 80 12.19 - 0.0848 0.1327 - 12.86 - 7.70
0.9%4 1 0.018 26 12.89 - 0.0196 0.192 1 - 15.32 - 10.33
1.010 6 0.018 81 10.02 - 0.0605 0.1150 - 11.56 - 6.74
0.9958 0.018 71 10.42 - 0.1202 0.153 6 - 15.00 - 9.18
1.0835 0.015 92 16. 46 0.003 3 0.074 4 - 8.17 1.35
0.9277 0.018 41 15.42 - 00113 0.1798 - 11.59 - 6.5
0.9737 0.019 49 12.78 - 0.0709 0.1294 - 10.59 - 1.93
1.1011 0.019 09 13.14 - 0.026 2 0.016 9 - 2.63 9.69
0.8445 0.017 12 14. 47 - 0.0484 0.2235 - 8.05 - 4.08
2.4 DEA ,
, 2002 ,
2
Table 2 The revised origna data
/ / (%) +100
/ +1 +1 / (%) + 100

1.020 5 0.018 66 13.48 0.936 9 0.8734 87.210 0 90.840 0
0.859 9 0.015 47 15.45 0.938 5 0.7257 84.790 0 89.900 0
0.706 6 0.015 39 13.25 0.946 9 0.723 3 93.050 0 94.460 0
0.948 3 0.014 97 15.27 0.954 4 0.8328 87.820 0 90.240 0
0.9931 0.019 38 12.55 0.978 7 0.9139 92.020 0 96.830 0
0.99 0 0.018 17 12.58 0.993 3 0.861 3 88.820 0 94.880 0
0.988 8 0.019 38 12.56 0.998 8 0.876 9 88.680 0 92.870 0
1.084 5 0.018 9 13.43 0.984 8 0.878 5 87.000 0 93.140 0
1.217 1 0.020 23 12.56 0.9321 0.8929 87.240 0 92.760 0
1.063 0 0.019 97 12.81 0.937 9 0.888 8 88.260 0 93.500 0
0.987 0 0.016 96 15.61 0.902 6 0.8712 88.270 0 96.260 0
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/ ! +1/ +1 / (%) + 100 /(%) +100
1.004 6 0.019 58 12.57 0.981 8 0.911 3 91.100 0 96.630 0
1.007 5 0.018 85 14.73 0.923 5 0.8835 88.300 0 96.510 0
1.0394 0.018 95 13.72 0.991 0 0.921 2 91.750 0 97.070 0
0.928 8 0.018 30 14. 40 0.949 1 0.839 3 90.370 0 96.040 0O
0.995 3 0.015 80 12.19 0.915 2 0.867 3 87.140 0 92.300 0
0.954 1 0.018 26 12.89 0.980 4 0.807 9 84.680 0 89.670 0
1.010 6 0.018 81 10.02 0.939 5 0.8850 88.440 0 93.260 0
0.995 8 0.018 71 10. 42 0.879 8 0.846 4 85.000 0 90.820 0
1.083 5 0.015 92 16. 46 1.0033 0.925 6 91.830 0 101.350 0
0.927 7 0.018 41 15.42 0.988 7 0.820 2 88.410 0 93.460 0
0.973 7 0.019 49 12.78 0.929 1 0.870 6 89.410 0 98.070 0
1.1011 0.019 09 13.14 0.973 8 0.9831 97.370 0 109.690 0
0.844 5 0.017 12 14. 47 0.951 6 0.776 5 91.950 0 95.920 0

DEA , 3 4
3 DEA ( ) (€
Tade 3 The resutsdf game-DEA nodd with negative(1)

DMU 6, 0, A B1 B2 Bs Ba mnl-_r’r‘ax
1 0.968 9 0.994 9 0.760 5 1.0017 1.0000 1.009 4 1.014 8 -1.9146
2 0.827 3 0.995 3 0.856 5 1.004 2 1.000 0 1.0512 1.0258 -1.9133
3 1 1 1 1 1 1 1 -2
4 1 1 1 1 1 1 1 -2
5 1 1 1 1 1 1 1 -2
6 1 1 1 1 1 1 1 -2
7 1 1 1 1 1 1 1 -2
8 0.921 2 1.000 0 0.942 2 1.0000 1.000 0 1.0120 1.004 3 - 1.958 5
9 0.836 3 0.930 9 0.817 8 1.0055 1.000 0 1.012 1 1.0110 - 1.869 6
10 0.954 0 0.942 5 0.791 6 1.001 6 1.000 0 1.003 2 1.002 3 -1.897 8
11 0.989 4 0.968 9 0.803 3 1.016 5 1.000 0 1.011 3 1.000 0 -1.9276
12 0.9%4 9 0.988 6 1.000 0 1.000 0 1.000 0 1.0031 1.001 4 - 1.995 6
13 0.982 7 0.978 2 0.747 4 1.012 8 1.000 0 1.014 8 1.000 0 - 1.909 7
14 1 1 1 1 1 1 1 -2
15 0.977 8 0.962 3 0.818 0 1.000 0 1.000 0 1.006 1 1.000 0 - 1.920 6
16 1 1 1 1 1 1 1 -2
17 0.961 9 0.952 7 0.990 4 1.000 0 1.009 6 1.0353 1.032 6 -1.9877
18 1 1 1 1 1 1 1 -2
19 0.977 1 0.982 7 1.000 0 1.034 8 1.011 2 1.024 6 1.014 8 - 2.008 0
20 1 1 1 1 1 1 1 -2
21 1 1 1 1 1 1 1 -2
22 0.983 7 0.924 2 0.9155 1.008 7 1.000 0 1.016 5 1.000 0 -1.9747
23 1 1 1 1 1 1 1 -2
24 0.9375 0.955 2 0.892 8 1.000 0 1.000 0 1.007 5 1.000 0 -1.904 3
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Table4  The resultsdf game-DEA nodd with negetive (2)
0, 0, 0 B B B Bs -
1 1.0000 0.9955 1.0000 1.0335 1.064 8 1.106 4 1.1733 - 2.093 0
2 1.0000 1.0000 0.976 9 1.0279 1.1051 1.0822 1.064 8 - 2.063 0
3 1 1 1 1 1 1 1 -2
4 1 1 1 1 1 1 1 -2
5 1 1 1 1 1 1 1 -2
6 1 1 1 1 1 1 1 -2
7 1 1 1 1 1 1 1 -2
8 1.0000 1.0000 0.976 9 1.0279 1.1051 1.0822 1.064 8 - 2.062 3
9 0.9727 0.9750 1.0000 1.0379 1.080 6 1.0971 1.1496 -2.0739
10 1.000 0 0.959 4 1.000 0 1.0323 1.0732 1.0887 1.142 4 -2.0707
11 1.0000 1.0000 0.956 9 1.0823 1.0236 1.067 6 1.0657 -2.0454
12 1.0000 0.9935 1.0000 1.0000 1.0019 1.007 9 1.007 3 -2.0021
13 1.0000 0.9957 0.944 9 1.047 6 1.0430 1.0911 1.091 -2.0504
14 1 1 1 1 1 1 1 -2
15 1.0000 0.965 4 0.969 4 1.0136 1.0361 1.056 6 1.0729 -2.0231
16 1 1 1 1 1 1 1 -2
17 1.0000 1.0000 1.0000 1.0000 1.0731 1.0845 1.088 6 -2.0616
18 1 1 1 1 1 1 1 -2
19 1.0000 0.995 3 1.0000 1.0707 1.0398 1.0503 1.0385 -2.0482
20 1 1 1 1 1 1 1 -2
21 1 1 1 1 1 1 1 -2
22 1.000 0 0.9945 1.000 0 1.035 0 1.027 3 1.062 3 1.0517 -2.0423
23 1 1 1 1 1 1 1 -2
24 1.0000 0.9% 6 0.962 8 1.0049 1.048 4 1.0284 1.0403 -2.0170
5 6 5.
5
Table 5 The eva uation results
DMU min-mex L mex-min L DEA
-1.9146 -2.0930
-1.9133 - 2.0630
-2
-2
-2
-2
-2
- 19585 - 2.062 3
-1.8696 -2.0739
-1.8978 - 20707
-1.9276 -2.0454
-1.9956 -2.0021
-1.9097 -2.0504
-2
-1.9206 -2.0231
-2
-1.9877 -2.0616
-2
- 2.0080 -2.0482
-2
-2
- 197147 -2.0423
-2
-1.9043 -2.0170
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Evaluation o invesment funds via game DEA mode's

FAN Yu, BIAN Fu-ping
Shool of Science, Tianjin Univerdty , Tianjin 300072, China

Abgract : The traditional evaluation methods usualy depend on the market dfectiveness, but it is not easy to
achieve in bond market. This pgper invedigates the relationship between Data Envelopment Andyss (DEA) and
Nash-equilibrium Theory in Game- Theory and builds game-DEA node sfrom a Game- Theory pergective. The eval-
uation of invegment funds via game-DEA node's does not need to select market combinations, © it makes the re
sults of evduation nore reliable.

Key words: game-DEA nodds; Nashequilibrium theory ; invegment funds; eva uation



