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Evaluation of emergency logistics facility location plan

based on IT2F-BWM-MABAC method
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Abstract;  This paper proposed an evaluation method for emergency logistics facility site selection
schemes in uncertain environments based on IT2F-BWM-MABAC. Firstly, in response to the fuzzy
uncertainty problem of evaluation information in the evaluation process of emergency logistics facility site
selection schemes, an IT2F set was used for processing, and the site selection schemes were ranked in
MABAC. In order to address the issue of obtaining attribute weights from external sources in traditional
MABAC, BWM based on IT2F was adopted to determine the weights of attributes. Finally, the method
proposed in this article was applied to the evaluation of emergency logistics facility location schemes in a
certain city, and the feasibility and effectiveness of the proposed location method were verified. The results
show that the proposed method can solve the problem of emergency logistics facility location selection in

uncertain environments while ensuring the quality of scheme evaluation.
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Tab.2 Evaluation language scale corresponding to IT2F
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Tab.4 Comparison information of various site
selection attributes in BWM

Tab.3 Description of emergency logistics facility attributes G BfmtE C, E R C
J& 1 JEPERAR c, ((0,1,3;1), ((7,9,10;1),
. , .5,1,2;0. .5;0.
L 4| S R 0 5 4 L e T (0:5,1,2;0.5)) (8,9,9.5:0.5))
H U C, S BEAE TR 9CE A i R ) c, ((3,5,7;1) ((9,10,10;1),
2 (4,5,650.5)) (9.5,10,10;0.5))
AT A A RE | 2 T N % A T 58 38 i A G b ((1.3.5:1) ((5.7.9:1)
J# ¢, 07, IARUE S 5% (4 DRl Sz iy G, (2.3.4:0.5)) (6.7.8:0.5))
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Tab.5 Conversion of interregional type II fuzzy sets to

accurate values in BWM

C C| Cv C% C4 Ci CG

AR C, | 1.083 | 4.750 | 2.750 | 6. 750 | 8. 540 | 9. 667

I JEME C | 8.540 | 9. 667 | 6.750 | 2.750 | 1. 083 | 4. 750
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Tab. 6 Evaluation information of interval type II fuzzy schemes provided by expert group

S c, ‘, C, C, . c,
N ((7,9,1051), | ((9,10,10;1), | ((5,7,9;1), ((3,5,7;1), ((1,3,5;1), ((0,0,1;1),
: (8,9,9.5;0.5)) |(9.5,10,10;0.5))| (6,7,8;0.5)) | (4,5,6;0.5)) | (2,3,4;0.5)) |(0,0,0.5;0.5))

\ ((5,7,9;1), | ((9,10,10;1), | ((3,5,7;1), ((3,5,7;1), ((0,1,3;1), ((0,1,3;1),
2 (6,7,8;0.5)) (9.5,10,10;0.5))| (4,5,650.5)) | (4,5,6;0.5)) | (0.5,1,2;0.5)) | (0.5,1,2;0.5))

\ ((5,7,9;1), ((7,9,10;1), ((5,7,9;1), ((1,3,5;1), ((1,3,5;1), ((1,3,5;1),

. (6,7,8;0.5)) | (8,9,9.5;0.5)) | (6,7,8;0.5)) | (2,3,4;0.5)) | (2,3,4;0.5)) | (2,3,4;0.5))

\ ((7,9,10;1), ((5,7,9;1), ((3,5,7;1), ((5,7,9;1), ((0,1,3;1), ((3,5,7;1),

‘ (8,9,9.5;0.5)) | (6,7,8;0.5)) (4,5,6;0.5)) | (6,7,8;0.5)) |(0.5,1,2;0.5)) | (4,5,6;0.5))

x7 ARMORXEZBEMITENE S X R L E
Tab.7 Interval type II fuzzy evaluation information

defuzzification processing of scheme

WHE] €, ] G | G | G |6 |G
X, 8.540 | 9.667 | 6.750 | 4.750 | 2.75 | 0.208
X, 6.750 | 9.667 | 4.750 | 4.750 | 1.083 | 1.083
X, 6.750 | 8.540 | 6.750 | 2.750 | 2.750 | 2.750
X, 8.540 | 6.750 | 4.750 | 6.750 | 1.083 | 4.750

AT (2) FI(3) X ZA6M A 190 46 DR SR
P BEAT AL AL B, FLAC LR 8 o ARSI T X J] —

TUREH BWM J5 125K 13 By Jg PEACE, A X (4) 3t
MBS V B A LR E v, AR
®9,

RS HEURIRRIERE

Tab.8 Normalized decision matrix

k%R | C C, C, C, C, C,
X, 0. 881 1 0.692 | 0.481 | 0.269 1
X, 0. 660 1 0.427 | 0.427 | 0 1
X, 0. 691 1 0. 691 0 0 1
X, 1 0.760 | 0.492 | 0.760 | 0 0. 508
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Tab.9 Weighted decision matrix

k% | € G G 2 Cs G
X, ]0.594 | 0.712 | 0.332 | 0.090 | 0.048 | 0.066
X, ]0.525|0.712 | 0.280 |0.0871| 0.038 | 0.066
X, 10.534|0.712 | 0.331 | 0.061 | 0.038 | 0.066
X, |0.632]0.627 | 0.292 | 0.107 | 0.038 | 0.050

FIHIZ(5) FI(6) , 15 AR M 5 1 il
A Sl SRR B =2 (R AR B AR B @, AR LR 10,
F 10 SNASLR IR 5B BE 5 % 5750 0l X 3 R 3R 46 R
Z [E B B AR BE
Tab. 10 Distance matrix between weighted decision matrix

and boundary approximation region decision matrix

whr%| G G G, ¢y Cs Cs
X, 0.0247( 0.022 | 0.024 | 0.006 | 0.008 | 0. 004
X, -0.045| 0.022 |-0.028]| 0. 002 |-0.002| 0. 004
X, -0.035| 0.022 | 0.024 [-0.024|-0.002|0. 496
X, 0.062 |-0.063|-0.016| 0.023 |-0. 33|-0.012

x11 SFRARNBRLIHE
Tab. 11 Final Function Values for Alternative Solutions
S S, S, S, S,
0. 089 -0. 046 -0.011 -0. 008

a2 (8) THAAR Hh 45 BE hk X 48 1 e ¢ R U
S, , AR PREE /N 25 BEIE DISHEY 75 S, >S,>
S3>S, , FT LARY S i B0 B S AR X X

TAPAS %' R AHP-MABAC J5 ¥ 3k % 45 1k
T EHE T, SR F N Sk ik EiHE , R AHP-
MABAC J5 5 3¢y e xt te, ¥ IT2F 51 A AHP
MR ZIFM AR LR 12, SR 12 ITLLIAE
K AHP J7 575 2 36 W@ PEXT L, i BWM H i
11 @ P XY e, 8 Gt IT2F A9 2 4500 1L 4% e
WU K IT2F EREBIAL, W 13, FRH Matlab
THEAG 25 HENIAE 53514 w, = 0. 290 ,w, =0. 333,
wy=0. 174,10, =0. 092 ,w,=0. 075, w, =0. 036, 53
HRFHZE T IT2F-BWM 5 R 10 JE@ PEA E HE 45
R ke 5% 7, FHA(2)—X(8) it
HEDCIR X, 09 R B, ELRTTH A5 R L 14, #RIE
PREUES HH HERF 258 S, > S,> S,> S, TLL, ik
PEDCHR X, Dbk b o B4R D795 5 X b O i iR
W EHERP A R —B, EXT A AHP TR
PERIALEE YR I, AHP J7 vk 2%, BT 54T
JEYERIA XS % T BWM 7k, ik, 24 )&t
20t % T B ANTE A

%12 AHP EMERE
Tab.12 AHP evaluation matrix

C, C, C, C, C, (op C,
C, . ((0,1,351), 1/((0,1,3;1), 17((1,3,5;1), 1/((5,7,9;1), 1/((7,9,1051),
(0.5,1,2;0.5)) | (0.5,1,2;0.5)) (2,3,4;0.5)) (6,7,8;0.5)) (8,9,9.5;0.5))
c, 1/((0,1,3;1), 1 1/((1,3,5;1), 1/((5,7,9;1), | 1/((7,9,10;1), | 1/((9,10,10;1),
(0.5,1,2;0.5)) (2,3,4;0.5)) (6,7,8;0.5)) (8,9,9.5;0.5)) |(9.5,10,10;0.5))
c, ((0,1,3;1), ((1,3,551), ] 1/((0,1,3;1), 1/((1,3,5;1), 1/((5,7,9;1),
’ (0.5,1,2;0.5)) (2,3,4;0.5)) (0.5,1,2;0.5)) (2,3,4;0.5)) (6,7,8;0.5))
c, ((1,3,5;1), ((5,7,9;1), ((0,1,3;1), ! 1/((0,1,3;1), 1/((1,3,5;1),
(2,3,4;0.5)) (6,7,8;0.5)) (0.5,1,2;0.5)) (0.5,1,2;0.5)) (2,3,4;0.5))
C ((5,7,9;1), ((7,9,10;1), ((1,3,5;1), ((0,1,3;1), ] 1/((0,1,3;1),
(6,7,8;0.5)) (8,9,9.5;0.5)) (2,3,4;0.5)) (0.5,1,2;0.5)) (0.5,1,2;0.5))
Cs ((7,9,10;1), ((9,10,10;1), 1/((5,7,9;1), ((1,3,5;1), ((0,1,351), 1
(8,9,9.5;0.5)) |(9.5,10,10;0.5))| (6,7,8;0.5)) (2,3,4;0.5)) (0.5,1,2;0.5))
R 13 AHP T FEFE T HY IT2F EEML
Tab. 13 Defuzzification of interval type II fuzzy sets in the AHP evaluation matrix
C, C, C, C, C, Cs Cq
C, 1 1. 083 1/1.083 1/2.750 1/6.750 1/8. 540
c, 1/1. 083 1 1/2.750 1/6.750 1/8.54 1/9. 667
C, 1. 083 2.750 1 1/1. 083 1/2.750 1/6.750
C, 2.750 6. 750 1. 083 1 1/1.083 1/2.750
C; 6.750 8. 540 2.750 1. 083 1 1/1. 083
Cs 8.540 9. 667 1/6.75 2.750 1.083 1
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Tab. 14 Final function values of alternative solutions

in comparison methods

S, S, S, S,

7]
N

PREE 0.935 -0.050 -0.022 -0.012
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