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TODIM-Based Multi-Stage Triangular Fuzzy Number Bilateral Matching
Decision Making Method

LIU Chao, WANG Xinfan, LONG Lilan
( College of Science, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of solving the multi-stage triangular fuzzy number bilateral matching decision problem, a
multi-stage matching decision method has thus been proposed based on the new distance measure and TODIM method.
Firstly, a new distance measure of triangular fuzzy numbers is adopted aimed at the shortcomings of the current distance
measure of triangular fuzzy numbers. Secondly, the mathematical description has been made of the multi-stage lateral
matching decision making problem with the unknown stage attribute weight and unknown stage time weight provided.
Thirdly, the profit and loss matrices between the desired level and evaluation information can be obtained by calculating
the new distance measure of triangular fuzzy numbers, followed by a construction of an optimization model by using the
triangle fuzzy number comprehensive entropy, thus working out the stage attribute weights; the stage time weights are
calculated by using attenuation method, with the comprehensive dominance matrices developed adopting the TODIM

method, and with the satisfaction matrices built using the range variation method. Furthermore, a bilateral matching
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model is constructed by maximizing satisfaction degrees with the match results obtained by solving this model. Finally,

the feasibility and effectiveness of the proposed matching decision method can be verified by taking the investment of

venture capitalists and enterprises as an example.

Keywords: bilateral matching; triangular fuzzy number; multi-stage; profit and loss; attenuation method;
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Table 1 Investor attribute expectation matrix for venture enterprises with E', = [e;’ ]m

Bk T, 7 7

J& Tk C, G, oA e G, C, C G, G,

A4, [08,08,1] [0.1,0.4,0.6] [0.1,03,03] [0.7,0.8,1] [0.4,0.4,0.7] [0.2,0.3,0.3] [0.8,0.8,0.8] [0.3,0.4,0.6] [0.5,0.5,0.7]
4, [02,03,0.5] [0.6,09, 1] [0.7,0.7,09] [0.1,0.2,02] [0.9,0.9,1] [0.2,0.5,0.5] [0.2,0.2,0.3] [0.5,0.7,0.7] [0.3,0.4,0.4]
4, [0.8,09,09] [0.3,0.5,0.7] [0.2,0.5,0.7] [0.2,0.6,0.6] [0.4,0.5,0.7] [0.3,0.3,0.5] [0.7,0.7,0.9] [0.5,0.6,0.8] [0.3,0.3,0.5]

%2 BARNREELORMETNERE X =[x, ]
Table 2 Investor attribute evaluation matrix for venture enterprises with X' = [x;., ]4X3

Bt T, T, h

Jm C c, c, C c, C, C c, C,

B, [0.5,0.5,0.6] [0.1,0.4,04] [0.3,0.3,0.3] [0.4,0.5,0.6] [0.3,0.6,0.6] [0.2,02, 03] [0203,04] [0.2,0.2, 03] [0.5,0.7,0.8]
B, [02,0.3,04] [0.4,0.6,0.6] [0.50.8,09] [0.5,0.6,0.7] [0.2,04,05] [0.7,0.7 08] [0.5,0.6,06] [0.3,0.5,06] [0.2,0.3,0.3]
B, [0.1,0.1,0.17 [0.2,0.4,0.5] [0.7,0.7,0.9] [0.8,0.9,1] [0.5,0.6,0.7] [0.2,0.5,0.8] [0.4,0.4,0.7] [0.1,0.3,04] [0.2,0.5,0.5]
B, [03,0.5,0.6] [0.5,0.50.6] [04,0.506] [0.3,0.06,06] [0.4,04,04] [0.50.5,0.6] [0.6,0.8,08] [0.7,0.70.7] [0.3,0.4,04]
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Table 3 Investor attribute expectation matrix for venture enterprises with Ej = [ef" ]4 \
KBt T, T, T,
JmtE R, R, R, R, R, R, R, R, R,
B, [0.2,02,02] [0.3,0.4,0.6] [0.6,0.7,0.8] [0.1,0.1,0.3] [0.5,0.5, 0.6] [0.1,04,0.7] [0.3,0.3,0.6] [0.5,0.6,0.7] [0.3,0.6,0.6]
B, [0.5,07,0.7] [0.2,0.2,0.3] [0.3,0.5,0.6] [0.5,0.6,0.6] [0.2,0.5 0.6] [0.2,0.2,02] [0.2,03,03] [0.4,0.506] [0.4,04,0.6]
B, [0.3,04,05] [04,0.5,07] [0.1,0.1,0.2] [0.4,0.7,0.8] [0.3,0.4,0.5] [0.4,0.5,0.6] [0.4,0.4,04] [0.2,0.50.6] [0.4,0.5,0.5]
B, [0.6,0.6,0.8] [0.2,0.4,0.6] [0.1,0.1,0.5] [0.5,0.5,0.5] [0.7,0.8,0.9] [0.5,0.50.5] [0.5,0.6,0.6] [0.3,0.6,0.6] [0.6,0.6,0.7]
R4 REeLIHEATHBETNERY =[]
Table 4 Investor attribute evaluation matrix for venture enterprises with ¥' = [ .V;r\-]
© A3x3
KBt T, T, T,
Jm R, R, R, R, R, R, R, R, R,
A4, [02,04,04] [0.5,0.5,0.6] [0.2,0.6,0.6] [0.7,0.7,0.8] [0.7,0.8,09] [0.4,0.506] [0.2 04, 05] [04,05,0.6] [0.50.50.6]
4, [04,0.5,0.5] [0.4,0.5,0.6] [0.5,0.6,0.7] [0.4,04,0.6] [0.4,0.5,0.7] [0.2,0.5,0.5 [0.3,04,05] [0.7,0.8,09] [0.1,0.2,0.3]
4, [03,0.6,0.6] [0.5,0.6,0.7] [0.2,0.5,0.5] [0.5,0.6,0.6] [0.5,0.6,0.6] [04,0.506] [0.5 0.6 0.6] [0.60.60.7] [0.2,0.3,0.4]

SR FHAR SC T 4 22 [ B WL DE i 9 58y vk 0 A 5 oR
fifeo TS, BTG R R AR R A R B H AR
JLFETE O FI 1 Z 0|, ATV B SRS,
MREH TR 2 #f e Y BB T ALE (W& S F6) , K
P LU 3 2% JEORTRI B B T UUSR & R A B (5%
B 3 a MY XU S E R B0 0.6, 0.2, 0.4; 42k 3 a
B XU 25 8 2R 5003 91K 0.2, 0.5, 0.8) FHE0 2518
A6 B IR 25 R s AR D R 4 SR BORCER
(w,=0.186 3. w,=0.307 2, w;=0.5065) ; 41 T%
5 AL BT B AR Al 2 A R B ( AR T AN 8 ),
Hr, 6,=0/=225 "0 ML 6 XU LR
WEE (WEKIM10) , KX (37) ~ (41) 1
BTN E E RR Z BRI ALV FOAE AL, I
FIFE (42) #2524k Ry 5 BRI (R R UE A,
B 223 w=w,=0.5) , iz JH Lingo11.0 %K f4:3R it 15
X=Xy=Xy=1, FIA X~0.

*5 BRATMMREMRE| ]

3x3

Table 5 Investor stage attribute weight value of [W:’ ]M

W BOm AR T, n T
R, 0.163 6 0.1217 0.1553
R, 0.163 6 0.1410 0.1979
R, 0.1727 0.1373 0.146 8

Fo6 UHNBEMERE|W ]

Table 6 Corporate stage attribute weight value of [W,' :LX3

B PA T T T
C 0.366 7 0.2500 03171
C, 0.266 7 0.2500 0.2927

G, 0.166 7 0.500 0 0.3902

Table 7 Corporate relative dominance value of [¢,' (B . By )]

%7 fltaxiRBE(¢ (8,.5,)]

3x6x3

3x6x3

T, (B,B,) (B,By) (B,B,) (By,By) (B,B,) (ByB,)
Al -0.1703 -0.1224 -0.1515 0.2663 0.1749 -0.089 2
A2 -0.1011 0.0954 -0.1188 02466 -0.0624 -0.1261
A3 -02076 -0.1503 -0.1859 0.3223 0.208 1 -0.109 4
7 (B,B,) (B,By) (B,B,) (B,By) (B,B,) (ByB,)
Al -0.1011 0.0954 -0.1188 0.2466 -0.0624 -0.1261
A2 -02141 -02225 -0.1665 -0.0606 03027 0.3320
A3 -02191 -02517 -0.1653 -0.1239 03236 04271
73 (B,B,) (B,B;) (B,B,) (B,By) (B,B,) (ByB,)
Al 0.1503 02211 -0.1629 0.1622 -0.1761 -0.1903
A2 0.1749  0.0092 -0.1555 -0.0661 -0.1738 -0.1608
A3 0.1800 0.1466 -0.1759 -0.0464 -0.1933 -0.1876

Fs mABAMREE(e (4.4,)]

4x3x3

Table 8 Investor relative dominance value of [‘Pi (A[, 4, )] JO
T, (4,,4,) (4,,45) (4y, 45)
B, -0.099 8 -0.116 9 —-0.060 9
B, -0.1312 -0.134 4 -0.028 8
By -0.067 1 -0.1157 -0.094 3
B, -0.099 2 -0.1259 -0.077 6
T, (A4,,4,) (A4, 45) (A, 43)
B, -0.1312 -0.134 4 -0.028 8
B, 0.467 5 0.348 7 -0.138 4
B, 0.454 1 0.3722 -0.1156
B, 0.5053 0.3509 -0.160 5
T, (4,,4,) (4,,45) (A, 45)
B, 0.3012 0.1539 -0.1150
B, 0.2512 0.141 1 -0.092 4
By 0.262 7 0.095 4 -0.108 8
B, 0.2520 0.160 6 -0.186 3
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Table 9 Investor comprehensive satisfaction matrix

Wlth a= [aij ]3x4

B, B, B, B,
4, 0.6545 0.946 8 1.000 0 0

4, 0.405 8 0.666 5 0.658 8 0.3880
A, 02811 0.726 0 0.6519 0.466 7

®10 lsaHEEERE B=[5]

Table 10 Corporate comprehensive satisfaction matrix

3x4

with B=[8,].,
B, B, B, B,
A, 0.3490 0.940 2 0.942 4 1.000 0
A, 0.159 8 0.436 6 0.4370 0.446 2
Ay 0 0.248 4 0.1957 0.2470
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