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Table 1 The Vague evaluations of the main competitive research funding programs of NSFC according to the four criteria
0.92 0.96 .91 0.97 0.85 0.91 0.79 0.89
0.57 0.74 .70 0.88 0.68 0.86 0.63 0.83
0.36 0.65 .53 0.84 0.51 0.83 0.50 0.84
0.35 0.77 .49 0.90 0.46 0.87 0.43 0.86
0.36 0.83 .43 0.91 0.34 0.84 0.28 0.80
( ) 0.43 0.85 .47 0.88 0.42 0.85 0.35 0.78
0.83 0.97 .81 0.97 0.70 0.88 0.64 0.86
0.40 0.85 .45 0.91 0.30 0.77 0.29 0.76
0.41 0.83 .48 0.90 0.43 0.86 0.43 0.86
( ) 0.61 0.86 .64 0.91 0.63 0.91 0.66 0.93
N 0.42 0.91 .44 0.93 0.40 0.91 0.32 0.85
2
Table 2 The evaluation scores according to each criterion and the aggregated scores of main competitive research programs of NSFC
0.83 1 0.90 1 .90 1 0.77 1 0.72 1
0.74 2 0.87 2 .85 2 0.64 2 0.56 3
( ) 0.64 3 0.54 3 .66 3 0.64 3 0.70 2
0.54 4 0.35 6 .64 4 0.59 4 0.52 4
N 0.45 5 0.49 4 .55 5 0.46 5 0.26 8
0.41 6 0.32 8 .52 7 0.40 8 0.40 7
0.39 7 0.16 10 .52 6 0.43 6 0.40 6
( ) 0.36 8 0.39 5 .48 10 0.38 9 0.17 9
0.36 9 0.01 11 .45 11 0.41 7 0.42 5
0.28 10 0.28 9 .48 9 0.26 10 0.11 10
0.24 11 0.34 7 .51 8 0.09 11 0.07 11
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Table 3 The comparison of scores based on three evaluation functions according to the assessment fairness criterion
‘ S(A) 2J.(4) -1 P(A)
Iy fi | S(4) 2J.(4) -1 P(A)
0.92 | 0.04 | 0.88 1 0.92 2 0.90 1
0.83 | 0.03 | 0.80 2 0.94 1 0.87 2
( 0.61 0.14 | 0.47 3 0.62 4 0.54 3
N 0.42 | 0.09 | 0.33 4 0. 66 3 0.49 4
( ) 0.43 | 0.15 | 0.29 6 0.5 5 0.39 5
0.57 | 0.26 | 0.32 5 0.38 8 0.35 6
0.40 | 0.16 | 0.24 7 0.44 6 0.34 7
0.41 0.18 | 0.24 8 0.4 7 0.32 8
0.36 | 0.17 | 0.19 9 0.36 9 0.28 9
0.35 | 0.23 | 0.12 10 0.2 10 0.16 10
0.36 | 0.35 | 0.01 11 0.02 11 0.01 11
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A comprehensive evaluation of NSFC funding programs: Based on Vague set
and multi-criteria decision-making
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Abstract: This paper presents a multi-eriteria decision-making method based on Vague sets to evaluate the e—
leven main competitive research funding programs of the National Natural Science Foundation of China ( NS-
FC) . Firstly panels of NSFC were asked to evaluate these funding programsby a questionnaire according to
four criteria: assessment fairness management normalization scientific innovation and social influence.

Three linguistic terms “HIGH”  “LOW ”or “UNKNOWN” are involved in the evaluation. Secondly the
linguistic evaluations associated with each funding program were translated into Vague evaluations and the e-
valuation scores of each program according to each criterion were measured using anovel scoring function pro—
posed in this paper. Finally the normal distribution-based OWA operator was applied to aggregate the evalua—
tion scores according to each criterion and aggregated scores of each programwere attained. The conclusion in
this paper can provide an important decision support for improving the support structure and management mode
of NSFC.

Key words: Vague set; multi-eriteria decision making; scoring function; OWA aggregation operator; NSFC



