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Abstract: For the interest allocation among the participants in the full process engineering con-
sulting joint venture, taking into account the five influencing factors of risk allocation, resource
input, contract execution, innovation ability and technical level, the Shapley value method is
modified by using intuitionistic fuzzy sets for the first time. The satisfaction degree of the owner
unit is taken into account, and the modified value is adjusted by using the entropy weight-TOPSIS
method, thus proposing a full process engineering consulting interest allocation mechanism by the
intuitionistic fuzzy set modified Shapley value method. The case analysis shows that the final in-
terest allocation solution is more in line with the actual situation of the project than the initial so-
lution of Shapley value, verifying the feasibility and fairness and rationality of the proposed mod-
el, which can provide reference for the interest allocation of the full process engineering consult-
ing joint venture.
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Tab. 2 Evaluation matrix X' for M, decision maker
- 3 B ) B A A 540 & AT A KT
M 55 Ci C. G, G, Cs
Nu (0.35,0.59) (0.13,0.28) (0.66,0.09) (0.51,0.31) (0.50,0.21)
Ny, (0.23,0.7D) (0.25,0.3D) (0.55,0.23) (0.36,0.42) (0.43,0. 36)
N2 (0.73,0.09) (0.78,0.09) (0.72,0.12) (0.67,0.23) (0. 64,0.25)
N, (0.71,0.27) (0.69,0.12) (0.76,0.02) (0.73,0.15) (0.76,0.10)
No; (0.81,0.17) (0.73,0.11) (0.92,0.01) (0.68,0.12) (0.81,0.09)
N3 (0.32,0.65) (0.19,0.26) (0.17,0.21) (0.43,0.49) (0.29,0.33)
N3, (0.29,0.66) (0.29,0.66) (0.20,0.65) (0.13,0.23) (0.36,0.19)
Nu (0.65,0.13) (0.62,0.28) (0.77,0.12) (0.65,0.32) (0.89,0.01)
Ny, (0.91,0.01) (0. 86,0.06) (0.91,0.01) (0.72,0.12) (0.76,0.22)
# 3 M, REHWITNHERE X
Tab. 3 Evaluation matrix X* for M, decision maker

w5 1A BB AE FIZA PR 4341 & [T HAR K
ik 55 C, C, Cs C, Cs
Ny (0.32,0.38) (0.50,0.12) (0.56,0.21) (0.11,0.76) (0.50,0.32)
N, (0.39,0.46) (0.65,0.33) (0.67,0.31) (0.25,0.60) (0.51,0.32)
N2, (0.72,0.21) (0.89,0.11) (0.90,0.05) (0.50,0.12) (0.73,0.22)
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i BB g h FRAEA AU 44 A AT BAR K
IR %5 C C, C, C, C;

No (0. 65,0.22) (0.76,0.21) (0.85,0.11) (0. 65,0.23) (0.82,0.03)
Nos (0.87,0.07) (0.82,0.15) (0.76,0.03) (0.39,0.43) (0.79,0.12)
N, (0.21,0. 36) (0.56,0.03) (0.32,0.12) (0.55,0.32) (0.22,0.19)
N, (0.19,0. 60) (0. 49,0. 46) (0. 33,0. 35) (0. 46,0. 33) (0.21,0. 11D
N, (0. 86,0.03) (0. 89,0.09) (0.75,0.23) (0. 65,0.22) (0.56,0.12)
N, (0.79,0. 11D (0.91,0.02) (0.80,0.12) (0.54,0.3D) (0.71,0.06)

4 M REE BTN HE X

Tab.4 Evaluation matrix X ® for M; decision maker

asil BIHT e FRIRAEA UK 4341 & AT s T A
ik 55 C C, Cs C, Cs

Ni (0. 34,0. 60) (0. 68,0.12) (0. 62,0. 34) (0.21,0.56) (0.45,0.23)
Ny, (0.41,0.56) (0.72,0.10) (0.47,0.43) (0. 33,0.43) (0.62,0.16)
N, (0.56,0.23) (0. 86,0.09) (0. 65,0.23) (0. 65,0.13) (0.69,0.03)
Na, (0. 62,0.33) (0.19,0. 56) (0.59,0.19) (0.55,0.42) (0.72,0.14)
N (0.59,0.22) (0.39.0.60) (0.62,0.11) (0.45.,0.32) (0.81,0.02)
Na (0.35,0.55) (0.29,0.43) (0. 65,0.10) (0.12,0.76) (0.55,0.21)
N, (0.51,0.32) (0.32,0.51) (0.72,0.17) (0. 08,0.67) (0.51,0.19)
N (0. 68,0.23) (0.76,0.01) (0.55,0. 32) (0.75,0.02) (0. 85,0.09)
N, (0.54,0.23) (0.52,0.21) (0.15,0. 65) (0. 82,0.10) (0.72,0.12)

#5 M, JRE RN R X

Tab.5 Evaluation matrix X* for M, decision maker

% A1) %7 e 71 PR SRS 430 A R AT 71 AR K-
ik 55 C, C, Cs C, Cs
N (0.35,0.24) (0.21,0.53) (0.23,0.56) (0.35,0.56) (0.73,0.2D)
Ny, (0.56,0. 34) (0. 35,0.62) (0.36,0.49) (0.55,0.35) (0.65,0.33)
Ny (0.68,0.22) (0.72,0.11) (0.63,0.23) (0.76,0.11) (0.92,0.03)
Ny, (0.72,0.13) (0.83,0.09) (0.72,0.12) (0.71,0.10) (0.65,0.21)
Ny (0.79,0.17) (0.65,0.23) (0.69,0.18) (0.65,0.17) (0.76,0.10)
N3, (0.32,0.65) (0.65,0.33) (0.19,0.67) (0.19,0. 35) (0.35,0.62)
N, (0.43,0.53) (0.70,0.12) (0.53,0.32) (0.32,0.56) (0.43,0.53)
N (0.72,0.16) (0.77,0.10) (0.67,0.23) (0.23,0.63) (0.69,0.13)
Ny, (0.69,0.21) (0.82,0.13) (0.75,0.12) (0. 34,0.59) (0.95,0.02)
YR 2 DR SR AR MR TR B ORI L 15 B 4R A AUR 3. 18 WO M DR W) GG AR L SR ) IR
B BRI R L E W,
0.35 0.46 0.32 0.53 0.46 60 = [0.2200,0.2100,0.2300,0.1800,0.16007]"
b 0.44 0.34 0.38 0.53 0.47 6 = [0.2100,0.2400,0. 2500,0. 3000]"
0.52 0.42 0.46 0.43 0.34 LA S 1=1.e=10 °, g7 BHE ., EAN

0.46 0.35 0.43 0.49 0.35 TRRUE 6 P,
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Tab. 6 Results from iterative operations

t 0" 8" A

0 (0. 2200,0.2100,0. 2300,0. 1800,0. 1600) (0. 2100,0. 2400,0. 2500,0. 3000)

1 (0.1927,0.2132,0.2082,0.1767,0. 2093) (0.2539,0.2495,0. 2434,0. 2532) 0.125 9

2 (0.1947,0. 2118,0. 2103,0. 1759,0. 2073) (0.2509. 0. 2481,0. 2462,0. 2549) 0.008 6

3 (0.1945,0. 2119,0. 2101,0. 1760,0. 2075) (0.2511,0. 2481,0. 2460,0. 2548) 0. 000 59
4 (0.1945,0.2119,0. 2101,0. 1760,0. 2075) (0.2510,0. 2481,0. 2460,0. 2548) 0. 000 09
5 (0.1945,0.2119,0. 2101,0. 1760,0. 2075) (0.2510,0. 2481,0. 2460,0. 2548) 0. 000 005

AR T, AR 4 ki, A B4 R
INABRATAN I A<Te; 25 FLURIT, W/ A<Ze, BUHT
0" =(0.1945, 0. 2119, 0. 2101, 0. 1760, 0.2075),
8" =(0.2510, 0.2481, 0.2460, 0.2548) ,

H C,>C>C >Cy >C, il 50, YR F A XU
O3 FEARIKOF A AT B, SEPR TR 6,
IR X AL 5 1) 52 e B K, DRI L 25 R 2 T 5 1
X' X > X0 X0, R A R B R AR
e YA T S5 R, 2 SR0MD B F S Ui 9 A B /) L X R
KA TN S, 2R R H R
W] B 2 AT AR B, T 3R 3 B AN AR B R 1) B ik 1 BT
55 i PR~ AR 1) IE B 1

AUR 5.6 MR R G B DA B TRk T S Ry LR,
5 AR, -

0.1 0.1 0.2 0.25 O 0. 1267
0.4 0.5 0.4 0.25 0.5 . 0. 4155
(R} = X 0" =
0.1 0.1 01 0.25 O 0. 1057
0.4 0.3 0.3 0.25 0.5 0. 352
—0.1233
0. 1655
{ARi}:
— 0. 1444
0.1022

HIE . o, (©)22516. 00 T T ¢, (v) =2 160. 01 J1
JC v, (0)2378.84 JITC. @\, (v)A1 942.17 JIJC.
U H 45 He ol 3 A7 TR P9 R R
AT
7.5 9.5 8.2 7.2 7.0
8.0 9.2 85 6.5 7.2
8.5 9.3 7.1 8.6 7.1
7.6 9.1 6.5 8.0 7.5
H— AL )5 A3 R HEFE Y -

0 1 0.8 0.33 0
0.5 0.25 1 0 0.4

1 o5 0.3 1 0.2
0.1 0 o0 071 1

g =L (14), (W, ) = (0. 2486, 0. 1926,
0.1738, 0.1676, 0.2174),

AR 7.8.9 . B Tl 3 W R 09 R 43 43 T
REAR', BN AR 25 5y B (E .

{c;}=10(0.3736, 0.3790, 0.4922, 0.3628)

{7,}=10(0.2324, 0.2357, 0.3062, 0.2257)

YL F W B S R 45 0 T 1 e A B IEE N
g, (v) 22428, 00 J7JC, gy, (v) A2 088. 51 Ji T,
@n, (02659, 84 JITT. ¢, (v) A1 820. 67 J5 7T (I,
xD.

S AIE 5 g o s

Tab. 7 Comparative analysis of benefit distribution

R o/ 17T ¢ /TG @'/ IC
N, 1132.50 516 428
N, 1 332.51 2 160.01 2 088.51
N3 1 100. 84 378. 84 659. 84
N, 1431.17 1942.17 1 820. 67

HH 2% 7 A]HLL ) A0 Rk Y R 4 43T ) SR (516,
2160. 01, 378.84, 1942, 17) , Fx & ¥l 3 09 F) 25 /0 1L
) f R (428, 2088. 51, 659. 84, 1820. 67), 51& 4
B Shapley {H ¥ (1132. 50, 1332. 51, 1100. 84,
1431 1D A IR . wTLLE . 585375 JE 61T fig
BEEFCA R 241 A R AT ) FE R KF JE L N
AN, AR FDE LERS I, Ny RN, B R E AE
WD A S BRE Toad AR L, N, RN, B R LAY
VAR 55 7 55 A T B ) L B, T R A R R
2 R A 2 KRS B K, R I B B A A S BR
0L, 7E 2 Al 32 P BT R B S ol B A X N
PO PR R R R e L IR NG N, TN B Y R
D RIS T N, i, 250
Pl Bl k2 T s A, & L. ELEEHE
AN S SN S W = - 1 e K Lo = A
OO G B E AT AR L 25 43 T 45 S W R A R B RN
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) £ 73 TC 1) B o A ol R TR T IR 5 A
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FE T A B AR P I S AR 5 I A B R 45 23 i
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B 48 L5 R AT T R AR K A R iR i, A
P B ) 21 1 2 52 W TR 5 R ke SR R AU, Ol
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A IERRE TR T LA BB AR A i PR AU £ 51 6
S b IR R A A R B GIE T
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Xt Shapley {6 )5 46 ff 2 17 40 U e 2 . 90 UK Bk 45 2R
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