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Abstract

Due to the rapid development of contemporary logistics economy and the increasingly significant
disadvantages of third-party logistics, various enterprises at home and abroad begin to pay exten-
sive attention to the development of fourth-party logistics (4PL). As enterprises attach great im-
portance to 4PL suppliers, the selection and decision-making of suppliers has gradually become a
key link in enterprise strategic management. This paper aims to improve the decision method of
selecting 4PL suppliers based on prospect theory and TOPSIS method, so as to provide more ri-
gorous theoretical guidance for enterprises. In order to verify the feasibility and effectiveness of
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the improved method, this paper will also conduct example analysis and conduct repeated verifi-
cation using other decision methods such as VIKOR and PROMETHEE.
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Figure 1. Fourth party logistics supplier selection and evaluation system
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Table 1. Interpretation of the evaluation index system of the fourth party logistics supplier
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Table 2. The original decision matrix

® 2. RIGREEME

Cu Cp Cis Cu Cy Co Cy
A 0.3 — % 8.6021 5.9372 6.7864 5.4126 7.6829
A, 0.1 B 7.3287 6.3682 5.9863 7.0762 6.3486
A 0.1 Bz 8.5673 6.9862 8.2345 8.5237 7.2248
A, 0.3 —f% 5.8677 7.9826 7.1265 6.4631 5.9862
As 0.2 B 7.4394 8.3802 7.4536 7.0561 6.0072
Cy Cs Cy Cu Cu Cs, Cs,
A 7.6623 8.4632 7.9745 6.6642 — % — % — ik
A, 5.9854 7.0329 8.6745 7.4586 — % L5y/3s BE
Ag 7.3682 7.3986 7.0390 7.8902 BUf LIYaS —
A, 5.9807 5.2317 6.2308 6.3026 Bl LI —f&
As 8.3462 7.0762 6.3802 5.6342 W — U

Table 3. Standardized decision matrix

= 3. IERIRAERE

Cu1 Cu Ci3 Cus Co Cx» Cy
AL 0.5000 0.5000 1.0000 1.0000 0.3559 0.0000 1.0000
A, 0.0000 1.0000 0.5343 0.8236 0.0000 0.5347 0.2136
Az 0.0000 0.0000 0.9873 0.5706 1.0000 1.0000 0.7300
Ay 1.0000 0.5000 0.0000 0.1628 0.5072 0.3377 0.0000
As 0.5000 1.0000 0.5748 0.0000 0.6527 0.5283 0.0124

Cs Css Cas Cs1 Cs, Ce1 Ce>
A; 0.7109 1.0000 0.7135 0.4566 0.5000 0.5000 0.5000
A, 0.0020 0.5574 1.0000 0.8087 0.5000 1.0000 0.0000
Az 0.5866 0.6706 0.3307 1.0000 1.0000 1.0000 0.5000
Ay 0.0000 0.0000 0.0000 0.2963 1.0000 0.0000 0.5000
A 1.0000 0.5708 0.0611 0.0000 0.0000 0.5000 1.0000
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0, = [0.5000,0.5000,0.5748,0.5706,0.5072,0.5283,0.2136,0.5000, 0.5000, 0.5866,
0.5708,0.3307,0.4000,0.5000,0.5000, 0.4566,0.5000,0.5000, 0.5000]T

WRIEAREB), % =088, =088, =225 [11KiIHEFFMMERRE, (HHESEEWME 4 Fix.
MRPE 4 FIRTSANMERRE, R E 14 A HIEMRIIIE AR S, WF 5 Fis.

Table 4. Foreground value matrix

F* 4. BIRMMERERME

Cu Ci Cis Cus Ca Ca Cas
A 0.0000 0.0000 0.4712 0.4752 0.1898 —1.2833 0.8094
A, —1.2226 0.5434 —0.1339 0.2984 —-1.2381 0.0117 0.0000
A; —1.2226 —1.2226 0.4587 0.0000 0.5365 0.5162 0.5590
Ay 0.5434 0.0000 —1.3822 —-1.0218 0.0000 —0.5232 —0.5784
As 0.0000 0.5434 0.0000 —1.3733 0.1834 0.0000 —0.5488

Cs Cas Cas Cs1 Cs, Ce1 Ce2
Ay 0.1596 0.4751 0.4296 0.0000 0.0000 0.0000 0.0000
A, —1.4029 —0.0506 0.7023 0.3991 0.0000 0.5434 —1.2226
Ag 0.0000 0.1316 0.0000 0.5847 0.5434 0.5434 0.0000
Ay —1.4071 -1.3737 —0.8497 —0.4493 0.5434 —1.2226 0.0000
As 0.4596 0.0000 —0.7099 —1.1287 —1.2226 0.0000 0.5434

Table 5. Positive and negative ideal points

5. ERBES
Cu Cr Cis Cus Cxu Ca Cas
IEFAE &S 0.5434 0.5434 0.4712 0.4752 0.5365 0.5162 0.8094
B AR —1.2226 —1.2226 —1.3822 -1.3733 —1.2381 —1.2833 -0.5784
Cs Css Cas Cs1 Cs, Ce1 Ce2
IEFRAR S 0.4596 0.4751 0.7023 0.5847 0.5434 0.5434 0.5434
B AR —1.4071 -1.3737 —0.8497 —1.1287 —1.2226 —1.2226 —1.2226

I, MAEA(@E)~(6), ASCUHH 7R PEN R FAXTRIL I, FFHRYE TS 4 RS PR AT 1 HE
Feo WREBIVNES. 8 7 B IEASCHT R TR A R ERT AT AT, RSS2 1 A 2238 AT SUSCR
JFf# ] VIKOR #1 PROMETHEE 25 HoAth itk 575 VAT R B IIE. =M ImEMTHREIRIIEL 6 o 4R
R, FEAFRETTET, SN R RHEA RERIFREE, A >A>A>A > A . IXEH A2tk
BV YIR AL, BIG AR IR BT, A BERIRTREMEAT BPRACRS, SR SR MR
Wi g5, JHS H A=Al SO AT HARAR MR . 10 Ay FTREAACE S Al iy 4PL N
e PR AT BEAFAE RO ARG, Toideib A Al R K

SIS, K TOPSIS Jrik G a2, LR DU Iy Mim BER i ik F R S R 2 AV 435
HREZ VP RNR, CIRIEERBURIAEIR; 5 F8 R 3 10 KU i S AN UG POBRE RE s o5t R SR 45 SR 11
R ERIPTERE s N AN RSBV, RAETEIR . XA LR E TE T LUEHER . T SE R Al e %
EE TN, LN, SRR, eI .
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Table 6. Comparison table of the results of the three methods
= 6. ZFhA AR

TOPSIS B33t i Ay 5t B i ) VIKOR PROMETHEE
AEXT 4T FE d H4 W3 5 He4 e He

A 0.6183 2 0.0399 2 0.5001 2
A, 0.5414 3 0.5250 4 -0.0821 4
As 0.6592 1 0.0250 1 0.1420 1
A, 0.4183 5 0.9829 5 -0.1248 5
As 0.5393 4 0.3126 3 0.0148 3
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