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Table 2 Inputs and outputs of Chinese 30 universities
X1: X2: X3: X4: Y2: Y3:
DMU: Y1:
SCI 3¢l
C )
1 299 136 4 691 12 784 396.9 2 801 8 276 7
2 540 411.95 4 470 15 644 532.8 3034 8393 5
3 379 552.48 2 940 16 666 272.1 1957 8 647 5
4 200 727 2533 10 508 240.5 1414 7 861 2
5 189 509 1617 7 438 134.7 1 558 7 678 1
6 382 863.8 3706 13 628 340.9 2243 4931 3
7 266 710.53 2 600 11 976 239 1580 5 031 5
8 331 900 4124 13 061 356.2 1 058 4309 2
9 430 954.08 5135 21 252 611.6 1126 4 663 5
10 278 695 4 602 20 044 435 1107 3976 2
11 173 070 2199 9 406 138 928 3131 0
12 361 276 2 800 12 689 617.2 892 2914 3
13 169 564 3 802 16 511 335.6 1107 3749 1
14 337 906. 92 4 325 17 669 470 995 3 056 6
15 401 700 3234 16 181 434.2 1041 1 046 3
16 155 427 2 340 10 235 218 1 031 2 035 2
17 239 496. 66 3 067 12 690 164.2 724 1 034 4
18 159 516 1983 10 020 300.7 740 1310 3
19 239 631.47 3332 14 814 341.1 713 1021 2
20 175 395.6 2 143 8 054 418.9 683 1078 0
21 185 294.98 1 620 8792 70.6 537 973 0
22 193 437.36 2 541 10 309 353.7 560 962 2
23 198 316.39 1947 8 946 68.9 71 187 0
24 152 409.51 1 428 7216 61.1 478 806 3
25 268 796.4 3 080 13 080 239.2 489 866 2
26 207 789. 46 3362 8 878 302.8 452 817 0
27 209 744.77 2 544 9 996 424.9 413 838 2
28 247 360 2112 8 950 201.1 379 792 0
29 163 742 1617 6 275 134.6 250 534 1
30 110 783.23 1583 5310 176.8 358 688 0
2 CCR DEA
CCR N ; 3
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Table 3 Efficiencies and rankings calculated by traditional CCR and our chance constrained DEA model
DMU: | CCR | Rank | CCP | Rank | CCP | Ramk | CCP | Ramk | CCP | Ramk | CCP | Rank
Stan Stan e=1]e=1]6=08|eg=08|g =05/ =05/ =0.2{g=02] £=0]¢e=0
1 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1
2 0.931 7 0.931 7 0.945 7 0.976 8 0.993 8 0.999 8
3 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1
4 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1
5 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1
6 0.773 10 0.773 10 0.787 11 0.824 11 0.919 11 0.987 11
7 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1
8 0.408 22 0.408 22 0.417 22 0.450 24 0.596 25 0.935 24
9 0.560 16 0.560 16 0.577 16 0.633 15 0.834 15 0.973 15
10 0.443 20 0.443 20 0.444 20 0.461 22 0.632 22 0.941 22
11 0.603 14 0.603 14 0.603 14 0.604 16 0.613 24 0.931 25
12 0.561 15 0.561 15 0.588 15 0.668 14 0.884 13 0.982 13
13 0.718 12 0.718 12 0.718 12 0.719 13 0.765 19 0.962 19
14 0.818 9 0.818 9 0.850 9 0.927 9 0.979 9 0.997 9
15 0.508 17 0.508 17 0.519 17 0.575 18 0.819 18 0.971 18
16 0.716 13 0.716 13 0.716 13 0.725 12 0.904 12 0.985 12
17 0.769 11 0.769 11 0.802 10 0.893 10 0.970 10 0.995 10
18 0.875 8 0.875 8 0.920 8 0.978 7 0.994 7 0.999 7
19 0.376 23 0.376 23 0.397 23 0.468 21 0.726 20 0.956 20
20 0.442 21 0.442 21 0.442 21 0.442 25 0.502 27 0.914 27
21 0.351 26 0.351 26 0.351 27 0.367 26 0.556 26 0.929 26
22 0.472 18 0.472 18 0.503 18 0.59%4 17 0.841 14 0.975 14
23 0.042 30 0.042 30 0.048 30 0.120 30 0.457 28 0.913 28
24 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1 1.000 1
25 0.356 24 0.356 24 0.381 25 0.455 23 0.714 21 0.954 21
26 0.232 28 0.232 28 0.232 28 0.233 28 0.348 30 0.890 30
27 0.447 19 0.447 19 0.478 19 0.568 19 0.822 16 0.972 16
28 0.201 29 0.201 29 0.201 29 0.217 29 0.431 29 0.909 29
29 0.345 27 0.345 27 0.387 24 0.512 20 0.820 17 0.971 17
30 0.354 25 0.354 25 0.354 26 0.354 27 0.619 23 0.939 23
3.2 DEA
1) 3 CCR & =1( 2) £
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Chance constrained DEA model considering decision maker’s risk appetite

ZHA Yong' SONG A-i' YANG HongHin® LIANG Liang'

1. School of Management University of Science and Technology of China Hefei 230026 China;
2. School of Business and Administration Hunan University Changsha 410082 China

Abstract: A chance constrained DEA model breaks the rigid restraints of inputs and outputs on DMUs allo—
wing some DMUs to exceed the production frontier on the assumption of certain probability of stochastic varia—
bles (usually a sufficiently small confidence level) . Decision makers have different risk appetites towards dif—
ferent DMUs or inputs ( outputs) so the efficiency evaluation model considering decision maker’ s risk appe—
tite will be more applicable in reality. Based on a Chance constrained DEA model this paper analyses the re—
lationship between the perceived risk of decision makers and the measurable systematic risk through which the
chance constrained DEA model with decision maker’ s risk appetite is constructed and the definitions of chance
constrained DEA efficiency with decision maker’ s appetite are defined. The numerical analysis not only proves
the validity and feasibility of our model but also reveals the relationship between the efficiencies calculated re—
spectively by our model and the standard CCR model.

Key words: chance constrained DEA; perceived risk; risk appetite



