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An improved score function and its TOPSIS decision method based

on single-valued neutrosophic sets
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Abstract ; As a generalization of fuzzy set,single-valued neutrosophic sets( SVNSs) deeply characterize uncertainty information,
which extensively exists in the real world. However, current score functions of SVNSs usually have poor discrimination effects,
whereas the traditional method of fuzzy evaluation is not accurate enough for solving multi-attribute decision-making problems.
Thus, an improved score function of SVNSs was proposed to establish a corresponding TOPSIS decision method,so as to imple-
ment multi-attribute decision-making.First based on SVNSs, defects of existing scoring functions were analyzed and revealed , and
thus an improved scoring function was proposed ; the new scoring function got its monotonicity and value ranges,and four types of
scoring functions acquired their size relationships.Then according to the improved score function of SVNSs, the corresponding
TOPSIS decision method was established , and its implementation algorithm was designed.Finally,a concrete example of invest-
ment selection was performed for comparative analysis of multiple decision approaches,and thus the rationality and effectiveness
of new decision method driven by improved score function were demonstrated well.
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Table 1  Single-valued Neutrosophic sets evaluation index decision
ELEELS
HILAT
c, c, C, c, Cs C,
4, (0.864,0.136,0.081) (0.853,0.147,0.092) (0.800,0.200,0.150) (0.704,0.296,0.241) (0.823,0.177,0.123) (0.864,0.136,0.081)
4, (0.667,0.333,0.277) (0.727,0.273,0.219) (0.667,0.333,0.277) (0.744,0.256,0.204) (0.652,0.348,0.293) (0.608,0.392,0.336)

4 (0.880,0.120,0.067) (0.887,0.113,0.064)

(0.834,0.166,0.112) (0.779,0.256,0.204)

(0.811,0.189,0.109) (0.850,0.150,0.092)

4, (0.667,0.333,0.277) (0.735,0.265,0.195) (0.768,0.232,0.180) (0.727,0.273,0.221) (0.791,0.209,0.148) (0.808,0.192,0.127)
x2 BENE
Table 2 Attribute weights
JE AR C, C, C, C, Cs Cy
@ (0.755,0.222,0.217) (0.887,0.113,0.107) (0.765,0.226,0.182) (0.692,0.277,0.251) (0.788,0.200,0.180) (0.700,0.272,0.244)
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Table 3 The evaluation metrics weight the decision

dy C, C, Cs c, Cs Cy

4, (0.652,0.328,0.280) (0.757,0.243,0.189) (0.612,0.381,0.305) (0.487,0.491,0.432) (0.649,0.342,0.281) (0.605,0.371,0.305)
4, (0.504,0.481,0.434) (0.645,0.355,0.303) (0.510,0.484,0.409) (0.515,0.462,0.404) (0.514,0.478,0.420) (0.426,0.557,0.498)
4, (0.664,0.315,0.269) (0.787,0.213,0.164) (0.638,0.354,0.274) (0.539,0.462,0.404) (0.639,0.351,0.269) (0.595,0.381,0.314)
4, (0.504,0.481,0.434) (0.652,0.348,0.281) (0.588,0.406,0.329) (0.503,0.474,0.417) (0.623,0.367,0.301) (0.566,0.412,0.340)
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Table 4 Results of each decision scoring function

s q c, C, C, C,

4 0.820 0.886 0.790 0.680 0.816
4, 0.690 0.807 0.699 0.707 0.699
4 0.829 0.904 0.811 0.718 0.813
4, 0.690 0.815 0.769 0.695 0.797
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Table 5 Positive/Negative ideal solution
WA R C C, C, C, Cs Cs

ay' (0.664,0.315,0.269) (0.787,0.213,0.164) (0.638,0.354,0.274) (0.539,0.462,0.404) (0.649,0.342,0.281) (0.605,0.371,0.305)

dy” (0.504,0.481,0.434) (0.645,0.355,0.303) (0.510,0.484,0.409) (0.487,0.491,0.432) (0.514,0.478,0.420) (0.426,0.557,0.498)
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Table 6  Alternative distance and relative proximity coefficient

LS E Y Df D; o
4 0.05624 0.31564 0.84876
4, 0.34329 0.02811 0.07587
4, 0.01393 0.33837 0.96045
4, 0.22075 0.20326 0.47938
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Table 7 Comparative analysis of different decision methods

WIRES HEF BILIE BENFE

SCHR[7] A, > A > A4, > 4, A, A,
SCHR[17] A, > A4 >4,> 4, 4, 4,
SCHR[ 18] A > A > A4, > 4, 4, 4,
SCHR[19] A, > A >4, > 4, 4, A,
ARITTE(BRES) A >A4>A4,>4, 4 4,
1843 B %L, A, > A4 > A4, > 4, A, 4,

1343 PR LS, A, > A4 > A4, > 4, A, 4,

453 RS, A, > A > A, > 4, 4, 4,
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