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structure
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Abstract: Considering the uncertainty of language assessment in decision makers, the interval value is used to indicate the
language evaluation grade. Combining the Dempster-Shafer theory(DST) and data envelopment analysis(DEA), a hybrid
multi-attribute decision making method based on the interval belief structure is proposed. Firstly, by using the interval
cross efficiency model to construct the decision-making units interval belief structure of quantitative indicators, taking the
evidence reasoning nonlinear optimization model to aggregate the interval belief structure, the interval belief structure
of the quantitative indicators of decision-making units is converted into distributed evaluation vectors with interval
belief according to the principle of utility(value) equivalence. Then, the interval belief structure of the quantitative and
qualitative indicators is integrated through the evidence reasoning nonlinear optimization model, and the distributed
evaluation vectors of the total interval belief structure of the decision-making units are obtained, and the expected utility
theory is used to rank decision-making units. Finally, a numerocal example is given to illustrate the feasibility and
effectiveness of the proposed method.
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N7 77(0.6) LA (0.4)
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K= NBLERN) BERNITEN) S ZHFERRBNTI TN BITEH(0.4) SIS R (0.4) BIFHLE (0.2)
{—#.10.3,0.4]), {(4,10.4,0.5),
1 27 1570 430 7= ,
(4#,10.7,0.8])} (1R4F,10.55,0.65])}
1f,10.3,0.51) {4£,10.1,0.15])
2 119 5248 1945 - { NN e o ’
(R%F,10.5,0.6D)}  (R#F,[0.8,0.95])}
{%,103,04]),  {#.10.50.65]),
3 40 580 361 LiS3
(—#%,[0.5,0.6])} (4#,10.4,0.5D)}
, IF,10.1,0.2])
4 81 4232 290 — 7 ,{ e
(1R%F,10.8,0.9])}
{IR%,10.2,0.4]), ,
5 31 3161 177.97 %=
(#.,10.6,0.7])} &
, —#%,10.4,0.51)
6 18 381 51 %= { o 53
(%7, 10.5,0.6])}
7 60 180 40.896 3 1 o —
. #,[0.15,0.2])
8 69 2052 1788.23 —f %= { )
i i (—1#.10.8.0.85]))
#z3 XEBERZNHEERRXEEE
DMU
DMU B3
1 2 3 4 5
) G, [0.6145,0.614 5] [0.6307,0.6307] [0.3482,0.3482] [0.1381,0.1381] [0.2215,0.2215]
G, [0.3855,0.385 5] [0.3693,0.369 3] [0.6518,0.651 8] [0.8619,0.8619] [0.7785,0.778 5]
5 G, [0.6145,0.614 5] [0.6307,0.6307] [0.3482,0.3482] [0.1381,0.1381] [0.2215,0.2215]
G, [0.3855,0.385 5] [0.3693,0.369 3] [0.6518,0.651 8] [0.8619,0.8619] [0.7785,0.778 5]
3 G, [0.3143,0.314 3] [0.4253,0.425 3] [0.7142,0.7142] [0.078 6,0.078 6] [0.064 6,0.064 6]
G, [0.6857,0.685 7] [0.5747,0.574 7] [0.2858,0.285 8] [0.9214,0.9214] [0.9354,0.9354]
4 G, [0.6145,0.614 5] [0.6307,0.6307] [0.3482,0.3482] [0.1381,0.1381] [0.2215,0.2215]
G, [0.3855,0.385 5] [0.3693,0.369 3] [0.6518,0.651 8] [0.8619,0.8619] [0.7785,0.778 5]
s G, [0.6145,0.614 5] [0.6307,0.6307] [0.3482,0.3482] [0.1381,0.138 1] [0.2215,0.2215]
G, [0.3855,0.385 5] [0.3693,0.369 3] [0.6518,0.651 8] [0.8619,0.8619] [0.7785,0.778 5]
6 G, [0.3143,0.314 3] [0.4253,0.425 3] [0.7142,0.7142] [0.078 6,0.078 6] [0.064 6,0.064 6]
G, [0.6857,0.685 7] [0.5747,0.574 7] [0.2858,0.285 8] [0.9214,0.9214] [0.9354,0.9354]
; G, [0.3143,0.314 3] [0.4253,0.425 3] [0.7142,0.7142] [0.078 6,0.078 6] [0.064 6,0.064 6]
G, [0.6857,0.685 7] [0.5747,0.574 7] [0.2858,0.285 8] [0.9214,0.9214] [0.9354,0.9354]
. G, [0.3143,0.614 5] [0.4253,0.630 7] [0.3482,0.7142] [0.0786,0.138 1] [0.064 6,0.221 5]
G, [0.3855,0.685 7] [0.3693,0.574 7] [0.2858,0.651 8] [0.8619,0.9214] [0.7785,0.935 4]
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DMU 7] DTR R 2
6 7 8
| G, [0.1093,0.109 3] [0.0263,0.026 3] [1.0000, 1.0000] [0.6012,0.607 3]
G, [0.8907,0.8907] [0.9737,0.973 7] [0.0000,0.0000] [0.3927,0.398 8]
5 G, [0.1093,0.109 3] [0.0263,0.026 3] [1.0000,1.0000] [0.626 6,0.630 6]
G, [0.8907,0.8907] [0.9737,0.973 7] [0.0000,0.0000] [0.3694,0.373 4]
3 G, [0.1536,0.153 6] [0.2607,0.2607] [1.0000,1.0000] [0.698 3,0.705 0]
G, [0.8464,0.846 4] [0.7393,0.739 3] [0.0000,0.0000] [0.2950,0.301 7]
4 G, [0.1093,0.109 3] [0.0263,0.026 3] [1.0000,1.0000] [0.1189,0.1196]
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G, [0.8464,0.846 4] [0.7393,0.739 3] [0.0000,0.0000] [0.8464,0.8907]
; G, [0.1536,0.153 6] [0.2607,0.2607] [1.0000, 1.0000] [0.0263,0.2607]
G, [0.8464,0.8464] [0.7393,0.739 3] [0.0000,0.0000] [0.7393,0.973 7]
o G, [0.1093,0.153 6] [0.0263,0.260 7] [1.0000, 1.0000] [1.0000, 1.0000]
G, [0.8464,0.8907] [0.7393,0.973 7] [0.0000, 0.0000] [0.0000,0.0000]
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AT (0.4)
SEERE N7 77 (0.6)
H, Hy Hs Hy Hs H

{(H3,[0.5708,0.5952]),

1 [0,0] [0.4057,0.4217] [0.0786,0.1230] [0.3665,0.4295] [0.0832,0.0946] [0,0.0469]
(H4,[0.404 8,0.4292])}
{(H3,[0.4776,0.494 0]),

2 [0,0] [0,0] [0.3968,0.4280] [0.1307,0.2308] [0.3509,0.4256] [0,0.0893]
(H4,[0.5060,0.5224])}
{(H3,[0.1800,0.206 8]),

3 [0,0] [0.1045,0.1542] [0.4302,0.5304] [0.3223,0.3953] [0,0] [0,0.107 3]
(H4,[0.7932,0.82001)}
{(H1,[0.5216,0.524 4]),

4 [0,0] [0.4211,04227] [0.4211,0.4227] [0.0155,0.0316] [0.1237,0.1421] [0,0.0155]
(H>,[0.4756,0.478 4])}
{(H1,[0.2172,0.226 8]),

5 [0.0738,0.1584] [0.4338,0.4902] [0,0] [0.3922,0.418 5] [0,0] [0,0.073 8]
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8 [0.3865,0.3894] [0.0216,0.0291] [0.5817,0.591 8] [0,0] [0,0] [0,0.0072]
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N 0
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