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Development level of rural E-commerce multi-dimensional preference
decision making method based on prospect theory

YU Gao-feng"2, FEI Wei®!, YE Yin-fang®

(1. School of Information Engineering, Sanming University, Sanming 365004, China; 2. School of Economics and
Management, Fuzhou University, Fuzhou 350108, China; 3. School of Architecture, Fuzhou University, Fuzhou
350108, China)

Abstract: There are problems of decision making for the development level of rural E-commerce with multi-dimensional
preference and consideration of decision maker’s psychological behavior. Aiming at the problems, a multidimensional
preference decision making method is proposed based on prospect theory. Firstly, the development level evaluation
problem of rural E-commerce is described, and the comprehensive prospect value of alternatives is computed. Then, the
consistency measure and inconsistency measure of objective ranking and decision maker’s preference based on prospect
theory are defined. Furthermore, a fuzzy multi-dimensional preference optimization model based on the expectation level
and tolerance of decision makers is established, the comprehensive prospect value of each alternative is calculated, the
ranking of alternatives is determined by the comprehensive prospect value. Finally, the validity and applicability of the
proposed method are illustrated by analyzing the development level of rural E-commerce for every county and city in
Sanming City.

Keywords: rural E-commerce; prospect theory; multi-dimensional preference; nonlinear programming
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1.469 57~ (w3) — 1.363 57 (wa) + 0.111 27~ (ws) + 0.249 87~ (ws) — 0.519 87~ (wr) — 0.217 37~ (ws)—

0.313 87 (w10) — 0.292 27 (w11)) — A10a < 0;

ot (wi) = wl/(w] + (1 —w)")Y", 77 (wi) = wf /(w{ + (1 —w;)°), w; >0.05,i=1,2,...,11;

wy + w2 + ws + wa + ws + we + wr + wg + we + wio +wir =1, 0.0998 < wy < 0.2709;

0.0756 < w2 < 0.1897, 0.0831 < w3 < 0.1936, 0.0823 < wy < 0.0931, 0.0635 < ws < 0.1865,
0.0812 < we < 0.1936,0.0835 < wr < 0.0905, 0.0698 < wg < 0.0869, 0.0806 < wy < 0.1909,
0.0756 < w10 < 0.0911,0.0836 < w11 < 0.1912.

H 20 (15) 3R %7 104~ B LR A 1 Al



%98 REH T R TAIR BN RATCT B 5 KEAKF S Blpdd kf 7k 2187
Fz1 ZEAMRMBFEZLRER
\ SRS
Yo
C1 C2 C3 Cq Cs Ce Cr Cs Co C10 C11
ay [3.2,3.8] [1.4,1.7] [1.51,1.91] [0.09,0.13] 671 820 3 180 1 1 159
as [2.5,3.1] [0.43,0.65] [0.8,1.0] [0.032,0.073] 131 105 15 889 3 3 468
as [2.31,2.73] [1.03,1.16] [0.74,0.88] [0.03, 0.06] 460 657 8 560 1 1 226
ay [2.132,2.321] [0.79,1.0] [1.201,1.232] [0.634,0.842] 62 97 8 250 1 2 512
as [1.5,2.1] [1.02,1.23] [1.8,2.0] [0.1,0.14] 152 408 3 306 1 1 177
ag [1.23,1.82] [0.62,0.83] [0.75,0.94] [0.009,0.013] 275 1200 3 150 2 1 197
ar [1.32,1.72] [0.35,0.63] [0.42,0.64] [1.34,1.38] 80 3000 10 1020 1 1 186
as [1.3,1.7] [0.412,0.703] [0.73,0.88] [0.013,0.032] 562 890 5 480 1 1 210
ag [1.113,1.443] [0.532,0.814] [1.024,1.045] [0.007,0.009] 285 425 2 226 1 1 193
aio [0.032,0.073] [0.35,0.41] [9.203,9.231 3] [0.002,0.004] 113 351 2 98 1 1 232
*2 HCHORTER
‘ PR R
YIS
C1 C2 C3 Cq Cs Ce Cr Cs Co C10 C11
a; [0.4414,0.6441] [0.4523,0.6968] [0.1515,0.1958] [0.0551,0.0873] 0.6131 0.2290 0.1325 0.1106 0.2182 0.2182 0.178 1
as [0.3449,0.5254] [0.1389,0.2664] [0.0803,0.1025] [0.0196,0.0490] 0.1197 0.0293 0.6623 0.5465 0.6547 0.6547 0.5241
az [0.3187,0.4627] [0.3327,0.4755] [0.0743,0.0902] [0.0184,0.0403] 0.4203 0.1834 0.3532 0.3442 0.2182 0.2182 0.2531
ay [0.2941,0.3934] [0.2552,0.4099] [0.1205,0.1263] [0.3887,0.5654] 0.0566 0.0271 0.3532 0.1537 0.2182 04364 0.5734
as [0.2069,0.3560] [0.3295,0.5041] [0.1806,0.2050] [0.0613,0.0940] 0.1389 0.1139 0.1325 0.1881 0.2182 0.2182 0.1982
ag [0.1697,0.3085] [0.2003,0.3402] [0.0753,0.0964] [0.0055,0.0087] 0.2513 0.3351 0.1325 0.0922 0.4364 0.2182 0.2206
ar [0.1821,0.2915] [0.1131,0.2582] [0.0421,0.0656] [0.8216,0.9266] 0.0731 0.8376 0.4415 0.6270 0.2182 0.2182 0.2083
ag [0.1793,0.2882] [0.1331,0.2881] [0.0733,0.0902] [0.0080,0.0215] 0.5135 0.2485 0.2208 0.2951 0.2182 0.2182 0.2352
ag [0.1535,0.2446] [0.1719,0.3336] [0.1028,0.107 1] [0.0043,0.0060] 0.2604 0.1187 0.0883 0.1389 0.2182 0.2182 0.2161
ajo [0.0044,0.0124] [0.1131,0.1680] [0.9235,0.9463] [0.0012,0.0027] 0.1032 0.0980 0.0883 0.0602 0.2182 0.2182 0.2598
v = (Ul, V2, v ,1)10) = %U% 1ing09.0, *ﬁ@ﬁﬁ (16)/I\Fﬁ§ﬂ/ﬂ$ﬁxﬁm£

(—1.0281,-0.9340,—1.084 8, —0.991 3,
—1.2922,-1.2357,-0.4369, —1.1891,
—1.4596,—1.2431).
PRk, = W TiT 104> L AR B 7 95 R R KT IR
FanR:
a7 > a9 > a4 > a1 > a3 > ag > ag > a1g > a5 > Ag.
3.2 xfEESTHR
A SCHR [15-171 B 75 925K g 3.1 77 F) il AL, 2 57
Uitk
maxs =
4.592 Twy + 6.754 6wy + 8.924 Yws + 8.384 8w+
6.735 3ws + 8.411 1wg + 7.330 8wy + 7.037 Tws+
8.500 Owg + 8.5wqg + 7.841 4w;;.

0.0998 < w; £0.2709,0.0756 < we < 0.1897,

0.0831 < w3 < 0.1936,0.0823 < wy < 0.0931,

0.0635 < ws < 0.1865,0.0812 < wg < 0.1936,
ot 0.0835 < w7 < 0.0905,0.069 8 < ws < 0.0869,

0.0806 < wy < 0.1909,0.0756 < wyp < 0.0911,

0.0836 < w1 < 0.1912;

w1 + w2 + w3 + wg + ws + we + wr+

wg + wg + wig + w1 = 1.

U

-5 810) =
(0.746,0.501,0.732, 0.682, 0.873,
0.870,0.668,0.857,0.945,0.799).

PRt 3117 10 4B 1 R A HL 7 45 R R KT I HE
R
ag > as > ag > ag > a9 > a1 > Az > a4 > a7 > Gs.
FIF SCHR [15-17] 0 7772 3R i H I 45 3R 5 AR SO A
— B, AR SCH) T AR SCHR [15-171 I T2 A LR
e

1) RS EAMUEE T PSR R AT A,
1M HL 25 R T WS T 2 A - 55

2) AR SCHE ST SR 22 4 B TR SR AR ALY, [ B
& T VRSN e — BUME R I E K G FL R 2
FE go, VA S PSE — SRR E AN T A — B RE (1)
h I 25 B ho.
4 & ®

KRG T — P T AT S B R A TR 55
2 Y- A G Uk 5 7 0, % TR S LA B X L, B LA
L

1) $EH 125 RE R SR 40 S kAT 9 R B R KT

5= (51,52, .
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xR ¥35%

SR T IR 22 i (i U DR HTTVE, 3B 58 T S0k
[18-19] ) 2 Y ff 4 1R SR L 1L

2) PR T AT HL 1 55 R SR KT 2 4 4 1
T, BRI SEBUAR NS #7895 RS KT RAN SR 4 1 2
VR AEAL, AR BT 55 R e R SR LB T R AR MR AN
ISR, AR T B R A E R I M.
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