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Abstract: A two-sided matching method with probabilistic linguistic term sets is proposed based on BWM(Best-worst
Method), DEMATEL(Decision Making Trial and Evaluation Laboratory), and TODIM, which is to solve the product
service modules matching problem with probabilistic language information considering its interaction and the
psychological behavior of decision makers. Firstly, the weight of modules is determined by the BWM method and
DEMATEL with probabilistic linguistic term sets. Then, the total dominance degree of product service modules is
calculated based on TODIM, obtaining the satisfied matrix. Furthermore, a multi-objective optimization model is
constructed to maximize the utility of products and services, which is converted into a single-objective model using the
linear weighting method. Finally, an example of the new energy vehicle is provided to prove the effectiveness and
feasibility of the proposed method, providing a new direction for the integrated development of new energy vehicle
products and services.
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- Py {11(06),12(0.2), 13(0.1)} {12(0.6),15(0.2)} {12(0.2),15(0.6), 14 (0.1)} {12(0.1),15(0.7), 14(0.1)} {12(0.4),15(0.6)} {12(0.2),15(0.2), 14(0.5) }
yoms 2 BODLODLOD} {B01).505)L(02) {10(0.1),12(0:2), 15(0.6) {12(0.6).13(0.3)} {12(0.1).15(0.8)} {1(0.7).1(0.2)}
i;gmﬁég Pi {1(01),12(0.7), 15(0-2)} {1(0.4),12(0.5)} {12(0.7),12(0.2)} {16(0.2), 1,(0.6), 1(0.1)} {1(0.6), 13(0.2)} {10(05), 1,(0.4)}
WATR P; {1(0.3),15(0.6)} {1(0.3),15(0.6)} {11(0.4),15(0.6)} {15(0.3),14(0.6)} {15(0.2),14(0.7)} {11(0.6),12(0.3)}
P {15(0.2), 14(0.75)} {11(0.3),15(0.4)} {1,(0.4),15(0.5)} {12(0.25),15(0.6)} {15(0.2),14,(0.8)} {15(0.15),1,(0.6),15(0.1)}
P {1(0.15),15(0.2), 14(0.36)} {13(0.3),14(0.6)} {15(0.15),15(0.25), 14(0.55)} {11(0.14),15(0.4), 13(0.2)} {15(0.2),14(0.7)} {15(0.2),14(0.8)}
P, {15(0.4),15(0.55)} {15(0.5),15(0.25),14(0.25)} {15(0.15),15(0.7),14(0.1)} {15(0.3),15(0.55), 14(0.1)} {15(0.2),15(0.5),14(0.3)}  {12(0.1),15(0.2), 14(0.65)}
ﬁ;ﬁ%ﬁ Py {11(0.35),15(0.55), 13(0.1) } {1>(0.35),15(0.4), 14(0.15) } {16(0.1),1:(0.35),1>(0.45)} {11(0.25),1>(0.6), 13(0.15)} {12(0.1),15(0.7),14(0.15) } {16(0.5),11(0.4),15(0.1)}
;@Ji; P {10(0-4), 1 (0.55)} {10(0.6), 1:(0-3), 1>(0.1)} {1(0.7),1(0.2)} {10(0-2),1,(0.45), 15(0.3)} {12(0.4), 15(0.4)} {10(0.3), 1,(0.4), 1>(0.2)}
o ffi 47125 . P, {10(0.6), 1(0.4)} (11(0.5), 12(0.4)} {10(0.3),1,(0.4), 12(0.3)} {15(0.3), 1,(0.7)} {12(0.3),15(0.15), 1,(0.2)} {16(0.4)11(0.3),15(0.2)}
P {13(0.35),14(0.55)} {10(0.25),1,(0.35),1>(0.2)} {13(0.35), 15(0.45)} {11(0.2),15(0.25), 13(0.45)} {13(0.1),14(0.9)} {16(0.1),1,(0.5), 12(0.2)}
T3 IRREEXEKIEM
Py P> Ps Py Ps Ps
P, {lo(1)} {12(0.8),15(0.2)}  {11(0.6),12(0.3)}  {l2(0.6),15(0.4)}  {l0(0.4),11(0.6)}  {l2(0.8),15(0.2)}
w3 ) S Sl
f§§ Pr o {s08)  {1s(03),04(0.6) {01,102} {l()} (09 {10, ia(0.3)}
spe P {13(0.6),14(0.3)}  {11(0.7),12(0.3)}  {12(0.3),12(0.7)}  {11(0.7),12(0.3)} {lo(1)} {11(0.4),12(0.6)}
Ps {15(0.3),14(0.7)} {11(0.2),12(0.7)} {12(0.8)} {11(0.9),12(0.1)} {12(0.1),13(0.8)} {lo(1)}
Sl S2 Sg S4 S5 SG
S1 {lo(1)} {11(0.8),12(0.2)}  {12(0.6),15(0.2)}  {10(0.8),11(0.2)} {12(0.8)} {10(0.7),11(0.3)}
A R T N L 1 L B
i 3 . s L4 4 . 0 2 3 . 0 . s U1 .
fié; Si {107, 1(03)}  {103), (0.1} {I5(0.7),13(0-2)} {Lo(1)} {11(0.9)} {11(0.9),12(0.1)}
i Ss {12(0.4),15(0.6)} {15(0.8)} {11(0.3),12(0.7)} {11(0.8),12(0.2)} {lo(1)} {16(0.8),11(0.2)}
Se {10(0.6),1:1(0.4)}  {11(0.7),12(0.2) } {10(0.8)} {10(0.7),11(0.3)} {10(0.9)} {lo(1)}
TLRAG R RHAE, 7] LR % B 1) 52 WAL E T REC = 0.5.
E%Ezé?éﬂﬁ& T, SRS B R e — W7 (12)-(14) THE RSB S B SRR
k. ¥, 3T DEMATEL 7= B E N 0, = BILFERE f, FFBIFET 7 SR PO i 95 B L) L S
[0.1911,0.1667,0.1531,0.1713,0.1492,0.1687]7, T R
4T DEMATEL RSB EAN v, = 0.555 1.000 0.798 0.303 0.705 0.889
[0.1421,0.2268,0.2225,0.1749, 0.1722, 0.0615]” . 0.178 0.327 0.662 0.737 0.529 0.958
4.3 TODIM /= mafR SRR ILEL 5 3% o _ | 0:478 0.924 0.333 0.587 0.811 0.170
Kahneman 26290 S84 AT % 2 1, 24 0 = 2.25 B, v 0.813 0.649 0.481 0.401 0.874 0.297
TS 0 4 v S S T 41 0 B B O BT SR 0.202 0.438 0.143 0.806 0.912 0.000
AR § = 2.25 FoR% R0 2K I 1 LS AH. | 0.910 0.350 0.278 0.537 0.963 0.148 |
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I AT (15)-(17) THE = AR P, ()i 35
FERERE @F , 159 B T 1 95 B HLx 7 il A8 B 1 G T s
A R
[0.676 1.000 0.892 0.406 0.763 0.824 |

0.411 0.782 0.722 0.644 0.497 0.705
0.230 0.705 0.439 0.284 0.364 0.070
0.057 0.369 0.318 0.151 0.098 0.235
0.000 0.516 0.276 0.896 0.260 0.183
0.813 0.451 0.480 0.546 0.890 0.300

Ba, IR (18). (19) &7 WL UL EL LA
B ONAR— e, B ky = ko = 0.5, FIFH MATLAB
KA. RIF 213 = 296 = T30 = X471 = T5a = Te5 = L.
B, Bt = i iR 55 07 o PR s Py 5 R 45 A b
Ss VLIC, Py 5 Se ULHE, Ps 5 Sy ULHE, Py 5 Sy VLHL, Ps
5 S, ULHL,Ps 5 S5 VL.

4.4 BEMDH
44.1 ATESHE 0 M

TODIM J7 i /1 ()45 25 K ik 22 %0 6 7T DL S B
WHRFOIAT RN, RILATT X S8 0 EMERIES
TODIM J5 ¥ R AT BUBE M. TETE 2 kg = ko =
0.5,¢ = 0.5 BF,0 BUE X VT AC 45 SR 1520, 228 SOk
[25], BL 6 € (0,2.25].

I E A, 20 € (0,1.5) B, ULELES BN
{[P1, S5, [P2, Se). [P35, S, [Py, 5], [Ps, Sal, [Ps, S1l}

pij =

L0 € (1.5,2.25) W, UL A 45 R A
{[Pr, 3], [P, Se), [P, S2], [Py, S1, [P5, Sal, [Ps, S5]}-
MUGHEC S5 0] DUE B, TE 150 < Mkt 2R 2 ] A8 1k,
VLECXS [Pr, S3), (P2, Psl, [Ps, P2], [ Ps, Py] W62 0R ¥R
SE. X UL P T IR IR ALY R,
B4, L& OBC &R LT oy, k&
0 HIMUAR, Py, Ps FARVGHEC S5 SRk A 281k, 1B X T
IGBT Fll BMS % P AE SRR IR %% 5 AE L2 Wil
.0 N— R ERON T PSR O ERAT N T AT
SR, H. 6 EBROK, TR S 45 2R R K.
442 ATESH C WO

MRAE T (1), BE R ¢ S ILEC 45
BOMATRM by = ke = 0.5,60 = 2.25 I,¢ BUE
XFUCHCEE MR, 2 ¢ = 0,0.2,0.4. B, IERCEE 5N
{[P1, Ss), [P, Se], [P3, S2], [Py, S5, [P5, Sal, [P, S1]},
¢ =0.6,0.8, 1. B, BFEE S BEEL A AH DG, 458N
{[Pr, S3), [P2, Se], [P3, S2], [Py, S1, [P5, Sal, [Ps, S5]}-
A LAE Py, Ps BEHL I DLRD &5 5 R £ AR Ak, 0 24
YL BRI E BB IR AE S, A B IGBT ML B
BERIR IR 25 1 BMS B BEdEAT AE LR 12 . XF T8
REVR IR 42Kk 156, BMS 52 LT e 428 Ha b (1) R 345 9 7T IR
PHANSZ 2 HFH. BB EL 2 W, fRIE BMS
BT SEME R AN AT D . B R 0 B, B E] A B
1 FH 2 X6 DG IC 25 A 52, 2R B AR SCO7 V0 & ER .

x4 TE ki, ke BUEMRKTELZER (0 = 2.25,( = 0.5)

ky, ko BUH

UNLREEE S

(0.0,1.0), (0.1,0.9)
(0.2,0.8), (0.3,0.7), (0.4,0.6), (0.5,0.5),
(0.6,0.4), (0.7,0.3), (0.8,0.2)
(0.9,0.1), (1.0,0.0)

{[Ph 55]7 [P27 SG]7 [P37 52}7 [P4a 53]7 [P57S4]7 [PG’Sl]}

{[P1, S3], [Pa, Se), [Ps, Sal, [Pa, S1], [Ps, S, [FPe, S5}

{[Pl’ 53]7 [P2v 56]v [P37 SQL [P4’ SS]’ [P5>S4]’ [PGvSl]}

443 FE@RARSFIRIR ki, ko FOFZNE 534

NS P 5 R 45 BUEE X DL RC 45 SR R, R
X Koy, ko BEATRBURAE 3 7. B 0 FAB XS S AR VE i 45
Rrsem, 450K 4 Fos. W3R 4 paT LB, ik
Ky, ko WA ARAL, UCECXT [Py, Ps), [Ps, Pa), [Ps, Sa #
FEASE. A DR VE = i B I, Py (I UC AL AR S,
YA FB BBV 4R P i Py SR, & R
T HAELIZ W DU ARTR, FF & L bRih oL, 4% R
KAEFE SR S B, Py, P TIVLECXS A 2 2R,

W CA AT E W, SR O BRI R P
BEHL 5 A 5% B 2 (B AR wy,, wy LA 5 R
F IR Koy, ko 532308 SR VCHC 45 5 7= A 52 15k

AL R PR BE PRI I RTARYE B S O, I EOA
R 24, IR E RN S IR S5 T 5.
4.5 IHES AR

N T SRR SC T 3R W XU DG B 9k

o BVE A A bk, 8 A STk [22] B 5 YR
IR R XL UG AR HE AT SRR DL A5 R ON

{[P1, S3], [P, Sel, [P5, S2], [P, S5], [P5, Sal, [P6, S1]}
FAEEBELE G R, Bl ¢ = 0, AL (0 =
2.25,k; = ko = 0.5) DLECES 5 30k [22] DLACES
R — YA LR A EEE.

B ERA G R R, 4 ¢ € (0,0.4] B, AL
VCHC A 550 [22] — 86 2 ¢ € (0.4,1] B, A3



8 % %

*x R

SCHR [22] AL Py, Pg VCECXTAS— %, HoAh VT AL 45 5 56
A B, RS R NR 5 FR (¢ = 0.5). R Fh 2
S R JER PRl — D5 THIAE 1 SCHR [22] Bl = B4 58 1,
T AR SRR (R 58 AN 5 58 T 7% 7 W R H G
P, 38 SR B (] C R OC RFEAT T IR 4
5 BEE R OCEPE B E 3 K, Py, S, FIRE R

EWR, #— DR AR REEIE T IGBT BBk

SRR S5 ) BB 5 — 7T, IR 5 e & T, M
SCHR [22] BIJTVETR s, Bes MIMBEIILL aus, Bas 1
EEE, W P 5 Ss MILECHEE & T Py 5 S5 1
VEHCH R, (BT B (Z Fos 2 R IEED) (1E
RGN, FEC Py 5 Sy VUG = AR, MR S
WA [22] 7798 Py i RS Ss ULEC 1. AHA S L& 1) /2
7 it R R 25 A B AR AR 34 B2, Bar (B /N A 5 B LT
C i 5 R AR R AR, T SR [22] B VRS (E — BT
RAREERZ B, Jo1-TR S REUE U —Z, AR5 52hs
L. 2 VPG (A R 2N T B 52 T, — ORI, ot
HF IR AT HERZ .
x5 IEERKER

Jiik SCHR [22] AL
AFEVCEXS [Py, Ss], [Ps, S1] [Ps, S1], [Ps, Ss)
au 0.648 0.813
Qus 0.684 0.874
a1 0.962 0.910
Qgs 0.965 0.963
Ba -Z 0.057
Bus 0.652 0.098
Be1 0.931 0.813
Bes 0.982 0.890

WAk, AHERF SCHER [22], ASCAT % EAR L S5
WD, ST R UL 2 Gy 4552, T SCHR [22] 7R 2
IS5 i AR e R R XU R
REESH. 45 b, ARSI XA VEEE 7 vE A
P, OHEAR. HIEH.

5 Z5R®

ARSI RAE F A5 BN I XGA VT D () 8, 2
H T R ARSI DL e SR A O B AT A HI VTR
5 H G, RSB R SCE VRN AN 2 PE R T,
13BN ZAE 5 15 BRI VP R, K, AEF &
iff e AR DL R 2% PR B AR (B] SC IR, K BWM AT
MEZ1E S DEMATEL K BT SR AU E HEAT Al G, EACE
A B FR, 2 RSB S (A0 R Ik O B, K%
TODIM J7 3047 dleid, 7K FLREFH T DL IC ) e, y

figE PR XL D e i) R (34T ) SRR fe i, A BT e
PG it IR 95 UG T S 451 00 18 ST BT SR AR 3R 4T B0 AIE 73
e, I T A FESHOF UL EC S R0 IF 5 247 3
WREAT XS EL, DLSGAIE W BT d 7 v (K R AN & B,
(5 A 57 7 it e 55 DG I i) PR AN 2, 8 oIk 2 4T A
SR SEILUMERNIER — € R S EARS
JE IR R H MR RTER, F5L b, AR B
REHFAFE. B, KA T LB haS LA
AR, DU A e i L DA e Ailb AR 55 280
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