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Application of set pair analysis in the uncertainty intelligent decision making

LIU Xiumei', ZHAO Kegin’

(1. Quality Supervision Department, Lianyungang Normal College, Lianyungang 222006, China; 2. Institute of Zhuji Connection
Mathematics, Zhuji 311800, China)

Abstract: Language is the expression of thought. Intelligent decision-making is a class of advanced decision-making
based on unity of opposites of certainty and uncertainty. This paper summarizes the application of set pair analysis in
pure natural language decision-making, mixed language decision-making of natural language and mathematics, interval
number decision-making and intuitionistic fuzzy decision-making, set pair analysis rough set decision-making, decision-
making combining connection number and Markov chain, Bayesian decision-making of Zhao Senfeng-Keqin probabil-
ity, decision-making of partial connection number and integrated decision-making of identical, different and opposite. It
is characterized by combining the decision modeling based on uncertainty with the uncertainty system analysis, combin-
ing macro-level analysis and micro-level analysis of the system, integrating two or more decision-making methods, and
giving decision-making suggestions according to the specific conditions of uncertainty. Therefore, it is an intelligent de-
cision based on the overall situation. It is believed that the uncertain intelligent decision-making process of set pair ana-
lysis is essentially a process of converting information energy in the decision-making system into intelligence.

Keywords: uncertainty intelligent decision-making; pure natural language intelligent decision-making; hybrid intelli-
gent decision-making; interval number decision-making; partial connection number decision-making; identical discrep-

ancy contrary integration decision-making; decision-making space; set pair analysis
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Table 1 Language representation of each attribute of the
scheme given by the decision maker
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Table 2 Decision matrix for conversion of language rep-
resentation of scheme to intuitive fuzzy number
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Table 3 Decision matrices representing the attributes of each scheme by the number of ternary connections
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Table 4 Uncertainty analysis of 4 schemes
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Table 5 Properties and attribute values of 6 candidate schemes

FEGA) PANBEARMW  PLAFTRES  DUNCHHESR/ MWL) HLAUS ST B AeMW  ASH 5%

S 300 B [54, 66] 15 5

AP 200 ERT [29.97, 36.63] 10 4

S3 125 A [56.25, 68.75] 6 3

Sy 125 A [28.125, 34.375] 6 3

S 50 A [15.03, 18.37] 3 1

S 200 A [51.3, 62.7] 10 4

E:D [0.18, 0.22] [0.27, 0.33] [0.09, 0.11] [0.1,0.17] [0.225, 0.275]
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Table 6 Interval number attribute values for 6 candidate schemes

FE  HEERMW A T /(MW-h ) i BB L MW AR E B AVE

S, [300, 300] [0.2, 0.3] [54, 66] [15, 15] (5, 5]

S, [200, 200] [0.6, 0.7] [29.97, 36.63] [10, 10] (4, 4]

Ss [125, 125] [0.4,0.5] [56.25, 68.75] [6, 6] [3, 3]

S [125, 125] [0.2,0.3] [28.125, 34.375] [6, 6] [3,3]

Ss [50, 50] [0.6, 0.7] [15.03, 18.37] [3, 3] [1,1]

S [200, 200] [0.8, 0.9] [51.3, 62.7] [10, 10] (4, 4]
N [0.18, 0.22] [0.27, 0.33] [0.09, 0.11] [0.13,0.17] [0.225, 0.275]
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Table 7 Converted attribute value connection number of 6 candidate schemes

Jr% RERRMWOERET) IREGRER) TR (MW-h G e S Bl i MWORATE) 25 3 A B A )

S 300+0i 0.25+0.05; 60+6i 15+0i 5+0i
S, 200+0i 0.65+0.05; 33.3+3.33; 10+0i 4+0i
S; 125+0i 0.45+0.05i 62.5+6.25i 6+0i 3+0i
S, 125+0i 0.25+0.05¢ 31.25+3.125i 6+0i 3+0i
Ss 50+0i 0.65+0.05i 16.7+1.67i 3+0i 1+0i
Ss 200+0i 0.85+0.05i 57+5.7i 10+0i 4+0i

D 0.2+0.02i 0.3+0.03i 0.1+0.017 0.15+0.02¢ 0.25+0.025:
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Table 8 Normative attribute value connection number for 6 candidate schemes
FE  HEARMW WA T /(MW h ) SR AR MW AR BN
S 1+0i 0.294+0.04{ 0.96+0i 0.2+0i 0.2+0i
S» 0.667+0i 0.765+0.01i 0.533+0i 0.3+0i 0.25+0i
S3 0.417+0i 0.529+0.03i 0.5+0i 0.33+0i
S, 0.417+0i 0.294+0.04{ 0.5+0i 0.5+0i 0.33+0i
Ss 0.167+0i 0.765+0.01i 0.267+0i 1+0i 1+0i
S 0.667+0i 1+0i 0.912+0i 0.3+0i 0.25+0i
S 0.2+0.02i 0.3+0.03i 0.1+0.01{ 0.15+0.02i 0.25+0.025{
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Table 9 Decision connections number and main values of 6
candidate schemes
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Table 10 Normalized ternary three-element connection
number for decision for 6 candidate schemes

o LR R R
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Table 12 Uncertainty analysis of 6 candidate schemes
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tem selection
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Table 14 Decision matrix of three-element connection number
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Table 16 Uncertainty analysis of S scheme
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