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Abstract; [ Objective | To evaluate cold chain logistics service quality accurately and scientifically, this
study proposed a hesitant fuzzy power-weakness ratio method incorporating multi-level references. | Method ]
First, to ensure valid evaluation data integrity, the user feedback with diverse preferences was described in
the form of hesitant fuzzy sets. Next, the cold chain logistics service quality evaluation should balance the

overall performance of evaluated objects and their power-weakness across atiributes. The power-weakness
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ratio was employed to express evaluated objects’ performance as a ratio of strengths to weaknesses, achieving
a balance between maximum advantages and minimum disadvantages. By iteratively enhancing the overall
discriminability among evaluated objects, a sorting preference with simple calculation and high resolution was
realized. Furthermore, to address the limitation of single reference point during traditional evaluation, the
preference ranking on basis of ideal-average distance (PROBID) multi-level reference concept was adopted.
All evaluated objects indicator data were set as reference points of power-weakness, thereby realizing multi-
level referencing and developing its solution approach. Finally, a case study on four cold chain logistics
suppliers in Yunnan Province was conducted. Five evaluation dimensions (i. e., professionalism, reliability,
responsiveness, convenience, and safety) were defined based on characteristics and requirements of cold
chain logistics service quality, to validate the feasibility and effectiveness of the proposed method. [ Result]
The evaluation results derived from the methodology align closely with actual observations. The service quality
of four suppliers exhibits certain gaps with ideal expectation to varying degrees. [ Conclusion] Based on
evaluation results, the suppliers could manage, improve, and optimize their cold chain logistics service
quality from five dimensions, further demonstrating the feasibility and effectiveness of proposed method for
service quality evaluation on cold chain logistics.
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Table 2 Cold chain logistics service quality evaluation matrix
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BIPIS [0.33)  {0.29]  {0.21, 0.28}) {0.36]  {0.13, 0.24]
. {0.17, 0.13,

% 2PIS {0.26] 00! 10.21} 10,32} {0. 10}

%5 3PIS  {0.16} {0.13, 0.07} {0.17f  10.36, 0.13} {0.08, 0.13}
% 4PIS  {0.05) {0.05, 0.07} 10. 04} {0.10f  10.06, 0.08}

HUR 4 WGEE 1, 2PIS fE N IE AR MR, 55 3,
APIS VE Ry T FRAR R, A3 45 17 58 5 1 B AR ik 110
PE B A AR N Power Hil%F 5 Weakness 1[4, JFi8 A
X (16) ~ (18) HATHE T RAEBATEIR T W IE 7
HUARAREE Y, W 6 o,

6 RERARSEMEEBHES

Table 6 Distances between non-iterative scheme and positive-

negative ideal solutions

C, G, G, C, Cs P/W{i PWRIMH
A; (d7) 0.325 1.420 0.625 0.680 0.360 3.435 L 008
A, (dy) 0.581 0.222 0.447 0.967 0.224 3.408
A, (d3) 2.061 1.906 2.239 2.989 1.760 10.955
A, (dy) 0.293 0.509 0.352 0.644 0.240 2.038 >3
Ay (d3) 0.902 1.066 0.835 0.850 1.356 5.009 3 445
Ay (d3) 0.285 0.232 0.244 0.468 0.225 1.454
Ay (dy) 0.982 0.879 0.891 1.122 1.112 4.806 1 008

A, (dy) 1.543 1.529 0.519 0.810 0.367 4.768

RHER A 5 A, B PWREMEE, Xk, 4, 5
Ay MELLEREE, PRI 3 36 AXA% 3 46 AR 22 18] (9 A B AR
FHFIR 2R, RGN Y 22 S U B2 RO R 3
1308

A5 i (19) ~(21) AT — AU
TS EHEMAEER b P AES WAEINER 7 FR,

x7T ER—RARSEGEBEFEES
Table 7 Distances between one-iteration scheme and

positive-negative ideal solutions

C, C, C, C, Cs P/W{H PWR{H

A; (d7) 0.174 0.911 0.317 0.490 0.762 2.654

) 1. 467
A,(d7) 0.472 0.191 0.375 0.576 0.195 1.809
A, (di) 3.184 2.973 3.445 4.539 2.745 16.886 10,037
A, (d3) 0.273 0.248 0.315 0.493 0.215 1.544 o
Ay (di) 0.590 0.719 0.550 0.537 1.137 3.533 i 103
A, (d7) 0.168 0.132 0.187 0.261 0.113 0.861
A, (d) 0.287 0.242 0.236 0.350 0.302 1.417

0. 440

Ay (dy) 0.796 0.386 0.580 0.879 0.578 3.219

AT —waER)E, @it (22) IWEH PWR

H, MRELNEEERS REEMES R, vTRLAHR
A, 5 A, R RaE RN L, A, BREUEH
o, ST, A>A >A>A,
3.3 &R

WL 7 B AR IR, 4 FEEEYR
HERN B ) PWR {H 4> %) & 1.467, 10.937, 4.103,
0.440, A, BEIRTEV]FEVE S M A2 T 1T
AR, AELFR T B AN 4 B T S AR mA, 4 ok
129%F0 15%, T HAERE GRS, 258 25%),
20%, 28%MEr . WIRIPE | At 3 YRR T
ST, R PR g g5 R 2w #2/s, L PWR H
1.467 HEB%E 2, A, 5 A, TEARMFTERTT, A, 7]
SRR RIIRAT N A, FE N SRR R R IR 2, (1
P 0T SR A R T o AR e K, N A3 (B I 4RI
I H 2 PWR AR, &858 —WaERUG, R4EER
Ok, BEMEENE, A, 5 A, R4 PWR
53510 1.467, 0.440, A, LSRR Ko,
HE S 1, (5 A, 7E8 FE 4k BERY B aeh (0, 75 i Koxt
HAZATR RIETE . 2k LR R EE R 5 (B $2 40tk
BRI AR 5 XA 5 R 1 45 D T SR B T A
BN 2 HES, W TE T S S 4 YR AR
WAHNGE, [FRE A, 78 nTSEME R4 S PE4E B T (13T
rEGE, (HREACE S e/, Bl PWR {H 4. 103 HE
2553, Al LU MAE R A F- b f ek, e tnima sz
AT R TG 48 0GR 4 BT i R A R 58 38 P R L
BRMLEISE . A, UL PWR M 10. 937 VE G150 i ik
BIRER R, B Lol arEEdE L mani k| (AR A
Gtk S ANEE Y RIMAE, o2 et RH
W2, RPN 5 A B i L P E B
GRVEEH, AU o, ThRefSH A, R EEY)
TR S5 B AR R A, S IR T AR5
RIEATHEY) IR S5 T VAN 25 A e
3.4 EW

ISR 4 AN BE Y AL R R R AT ) 2 R A
VEAS , X B B9 Bl AT oA el A, HOS BE YR
55 T de 5 BRAR A SR A e — R I 22 8E .
TG A B TR A I R 5 T, R
BEREHELL . AL BRI IR S5 RS, AT A&
p A PTEERE | ma R (R R A 5 A4
5 FXTA BE Y R 55 T A T etk 7 ol ey
T, dz i B R VR R A A T IR 45 T e A i,
W R B IR R A S R A e
TR MK, RORUE A T, R T AR
PEPIRACK,; ]S, E ST SEE R
R0, RS s A W RN R I S A A e A B
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542 %

ST LR BEA = R I, FEAF A s S iC R
IR P RAIEA 7 it it SRR BRI B R L Sy P
A g BB I R gE, AEHTP BB BE I Bl b 1 i
RTINS Y SN Y A X P IVA Y& LR K
JrTT, AR R G S AN A R L A e e 1 I
Fi . SEFE M RIS R T B A DL R
UHUEE ;R AR, MR 7 b A B
FRBMEACAL B, 523 P S BRI BILE

4 i

RBEY I IR 55 o A P4 2 W I 0L R A A A
A S EW RS PR ARN L, 7%
AR AL T g R 55 F FH P AR AR S8 S e ) Y B B —
W, RS —Fh 5 B2 RS AR 5 Y i IR 55
R HES-PWR J5ik, A LUF RS

(1) RS 50 F P A8 A 4 A7
FEZESR, AT RAE P R 2 5 01 O UE J UE BHE
M ESEME, SR HFS RxH P ENE R, LA R0k
BRI E BPK

(2) EFXFIPH i A5 T S MR 3 o G 7k i A Ak A
TS HABET IS AEE, FIH PWR Jrikk
TSR E VT X G AR 25 $5 B 1 AR R M DA 45 L
ERTEE R e ik, SR Mk R, I
A AR TP G ] A R X o B, A5 E
BARLE G KPR S HEF 45 R . 508 T & X 4 0]
eSS B 2P E A 2R /N E M E B, 1
PRUETEA (5 BB M A s5obE iy IR st ff £k 7 313 B

(3) MBTF LAETEM J5 ik 2 IR — & ik
BSME, AU % PROBID J7 iy AR Bk
AP R 5 A AS TR G BRAR fRAE R 2 080k, 80t
THEBE VTR 5 5 25 AR 1 AT 227 1 25 K 1ff
PEIPXT R B PLS He ., Retg I & 19 245 bR i A
REREMIF RO A B — 2k, PEOME B AL PERE
g, e TN R R S A B,
FFA SLBRPEM B O

A& N T oM A 4 D% 5 AL N By
FIPIIR 55 VA, SEEIERE T O EE B T AT
HEAE M,

S 30k
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