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evaluation and selection of third party based on MOPSO
algorithms

Mengguanjun, Taoxipei, Zhangwei, Chenxinhua
(Mechanical Engineering School of Hefei University of Technology,Hefei 23009)

Abstract: With the development of logistics industry, the evaluation and selection of third-party
logistics service providers are increasingly valued by business managers. At present, the evaluation and
selection of logistics service providers are mainly based on the analytic hierarchy process (AHP). AHP
is simple and easy to implement, there is no lack of subjective evaluation in its evaluation process,
which greatly reduces the reliability of the results. In order to solve this problem, firstly, the weight of
each index relative to each target level is calculated by using grey system theory, and then a
mu lti-objective evaluation model is established. Then Select MOPSO algorithm and redefine the
method of selecting individual and global extremes to overcome its shortcomings of easy convergence
to local optimum. Test the improved MOPSO algorithm to verify its effectiveness and the improved
MOPSO algorithm is used to obtain the optimal solution set of multi-objective, and the idea of
approaching the optimal solution set is used to select the best logistics service provider. Finally, the
validity of the evaluation system established in this paper is verified by comparing the evaluation and
selection of logistics service providers in actual enterprises.

Keywords: business management; third-party logistic; grey system theory; multi-objective evaluation
model; MOPSO algorithm
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W 1 XS5% 72548 R={R; | i=1,2,3..n}, Cp={ Cyp(1), C12(2),..., C1a(K)...}327~ R1+
Ry W R 51 2 1) 72 SR L, L Cra(K)=abs[Ro(K)-Ry(K)]»  Cio FX W R A Ry MR T+ Ry HOZEST:
JE P 4

IR 2: SR 227345 B4R D1,={C12(K),min(Cyz),max(Cyy), [Min(Cyiz)+max(Ci2)]/2}, ‘& nl HK
SR SR ORI R G N R A1 PR 1) 1) 22 A B, Herp min(Cop), max(Coo) 4y 22 5
H1) Cop W B /ML AN B KA 5

IR 30 SREUK SRS eq;=[max(Cyj)+ min(Cyy)t)/[Cy(K)+min(Cyt], ERRKSH R4
Ry 5HMESH R Ry Z A GRS, o t AT 24,

IR 4: K By, By WS RV RAIENESE R I R AR, 2% 25 Ry HIE
S 25 Ry FACOREREE, BARILT 22 K045 2 5l FE A EREIR LU, S % R
H1 Ry 5 H S WK CHEE A 1;

Fiy= L3 et (1)

V// )

D 5: K Gy, Gy AZHRY R TZHRGIBENE, ©2S% R R HI*X
THANSH RGN LR E RACADL.

Gy = Eu‘/(Zn:Ehv-i-l) (1-2)
p=2

1.2.2  TREREIEST
F 4 R bR BCE A 2 7, i TLP MRS i MRS AR M IR 45 fie ) — Reitr
FEFREAT Mo B R — ARG RIS TR X S % RS04 R= {Ri | i=1,2,3...n} ,
ZHZH| Ry N BRYIEIES S 26 4N HUES % R A1, Ry N TRIRIAUERIZ, Ry N TR)i%
RTELF R ARG 1E LRI A % 226 RYVMA T HAESHE R V(AT SRy, Ry, RyHrp
R N2 RYVNFENES T R 1) IR
B T IR bR R LR G 4R RIS, w7 TLP BIPEBE AL
(D 55 B vFr ek 4k
QEX) = D" Euiky = rll) Faiks — ] (1-3)
(2) 55 A R
CEX) =1/ E2iXo — 1Y) EiXy — 1) + 1Y) Esihs — re)  (1-4)
(3) R55HE I VP B £
AEX) = " Esiks — r(>] B2z — to) (1-5)
HARER N -
F = max{QE(X), CE(X), AE(X)} (1-6)
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2.1 MOPSO &

MOPSO #i% & 2004 4FH Carlos. A J Cello %54 H ) —Fp 4 e AR EIE, &l THE
THEEYL (Particle Swarm Optimization, PSO) H g FH - H kxS 00 )il L1 JRp BR 1, 4k
T PSO Sk SIGH R, HA—MMEmEE T, B RS EEE, BAER{E S 5L
R, DA — 2 3 AT A i R A S A L T 5 3k o {H MOPSO ik Fp 450152 B e i
(RPRLF SCHC, AR B IR~ )53 T PRk ) i — A8, S R MOPSO B3 3K filg
% H bR A0 1) 7R ] e 3 BURAR AR AR ST R e e X 3
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(2n A ERIEEE V R IIAMAE, 2 XV RIS AR A Dis(1)=1, XFT-Ahisk
HER 2 SRR n-1 AN, SIS oS -

J,max j,min)

Dis(k)'"” = Dis(k — 1D + [Disf, |, — max (Dis* )]/ Z 1 (7 —rF
J=111

(2-1)
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2.3 HEWER
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P 2-4 MR E MOPSO S92 T4 pareto Hij#F &

* 2-1 ZPEERNNR SR

EE N =ATR SEIYFRERT(s) —ACHI pareto fEA 4 pareto fift (1.5 41
NSGATI 31.5950 2 53
MOPSO 5.6119 1 48

Mok MOPSO 8.6830 5 92

H DA LBl %, NSGAIL S04 5 Jit MOPSO S5k 1531 pareto fi# 4/, 42 A%
RUEEE, H NSGAINSEARIFE K. Bkf) MOPSO Sk BURFEA [AIAAIR B4 F oK
I )25 MOPSO SILIS A, HILIRTTAY pareto RACBE A I 38 % . Hoh LTI,
B ) MOPSO 53 i #4-1) pareto fif 78 22 ] vh 7 A BT HLUBE 35, HAT R 1 42 R R g
2l k. IR T ek MOPSO SEA A 2k

24 MBI RRBREBEIME
58 AT RO ATIR 5 S AR G AU P AR

=1 j=
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3 MAHZEG

Al KA R, HESR RN SS, THEEET T, BLE AR TLP S8 Rty
TR S5 o

2 3-1 ANk k BLORFF 5 VF 50 2R I e A it I 55 7 £ A ke U S AR 19 A e PR 1
NI RS, SRWRIE SN 2 xg . SRIRRIEHEN A xp M BT WNIR IR SEHF 28 Xg $52
RIS B, AR Xq AL T IRREL K, BRI AS xs A xs T I0hE
o GBI x70 M5t xg MR BN Xo W HH L KVFI3 3 4%, J0EA 70 3] 100, 3£
4-2 RO A I SS BT ELA IO DG H -

2 3-1 Al k IR TR S5 i PO IR bR 2 2% Kl

Xi1 Xi2 Xi3 Xia Xi5
X 0.937 0.943 0.956 0.979 0.987
Xo 0.879 0.895 0.932 0.913 0.927
Xa 0.914 0.919 0.926 0.925 0.931
X4 0.850 0.880 0.800 0.900 0. 860
X5 1.235 1.548 1.271 1.353 1414
X5 2.323 2472 2.865 2.173 2.569
X7 86 81 90 87 85
Xg 90 84 79 83 81
Xg 75 79 84 82 76

R 3-2 RIS VP R bR 2 5 e

155 i1 55 2 5513 M55 i 4 M55 5
X 0.976 0.958 0.982 0.979 0.967
X 0.943 0.947 0.949 0.965 0.978
Xs 0.961 0.973 0.985 0.989 0.971
X 0.850 0.870 0.880 0.870 0. 860
X5 1.276 1532 1.264 1.359 1.436
% 2.365 2471 2.764 2.196 2.556
X 85 82 88 90 85
X 88 83 79 81 82
Xo 78 75 80 78 82

HORE S ARG RS RN ZHE RS ER = {R; | ] = L2.3}, K5 LIRDEK
REVNFH XS RIS T IS RIVIBEN . 452 ARSE T
* 3-3 IR TR AR LSS H RV &

Ri2 Ri2 Ris Ri Ris
R, 0.937 0.943 0.956 0.979 0.987
R, 0.879 0.895 0.932 0.913 0.927
R; 0.914 0.919 0.926 0.925 0.931

% 3-4 £S5 RIIMKSHH LR
ZH AR
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Cua(k) 0.058 0.048 0.024 0.066 0.060
Cua(k) 0.023 0.024 0.030 0.054 0.056
Do(k) 0.8571 0.9630 1.3684 0.7879 0.8387
Dis(k) 1.3235 1.2981 1.1638 0.8232 0.8036
e (0.9650, 1.0824)
E (0.3281, 0.3167, 0.3552)

£ 33TEFE RII R, WL RN, 4 T IS % 21, Ry i RN L HE A,
Re 0 BRI TS P2 . % 3-4 Stz 108 2 2B 5 WIS I B 45 % 5% R AN e
BIOHSELER, 2T Col CuSM 5N Ros Ra HHHT Ry (M5B A1, Dyl Dk 5
H Rys RN T Ry IR EHERIL, & WARKHENE, E AU

TR IR BT 5 AN SRR IR R BB AN B R A 4 T Hi R
BB . A2 3-1 18 Xa» Xor Xor Xr» Xas Xo AN BIHEATIA ALAEHE, WIFRBR X #T Xazs Xaos
Xezs Xasr Xas TLANELHE, BTy = x4,/ D5y,

5
raj = x4,/ ZXzU (3-1)
J=1

P AT oSSR BRI LS5 R

0.217 0.196 0.183 0.206 0. 198
0.211 0.193 0.199 0. 195 0. 202
0.213 0.195 0. 189 0.203 0. 198
0.216 0.195 0. 192 0.206 0. 197
0.213 0.199 0.197 0.199 0. 201
10. 208 0.194 0.195 0.201 0. 199 |

TEX EIR AN AR AT IH— A B, 18 36 R K B R R BRI 8 S Fa b2k (X,
Xsr Xol M AX7, Xg» Yol THRARTES TR R4 FIURLE, THE S RUWT:

AT BB SRR T . Eps=0. 3398, E,5=0. 3351, Eje=0.3251

RE JIVPEAN BRECTEFRA . E57=0. 3311, Ese=0. 3472, E3=0.3217

¥ ERFEFRBCEARNFTIA AL W PPN B, BUREL rg, =r=r.=0.5, it I BH t,=0.95,
JA FBIE t.=0.8, H&J) LEIHE t=0.8, J3ulliz HI5E == idk i) MOPSO HiZon) Fik i
VEAN H b eR BT SO0, AT R AR A, L E A AR e M B O A R B b A 4
{[0.9932, 0. 9664, 0. 9321, [0.9752, 0. 9864, 0.906], [0.9783,0.9767,0.977]} .

e Jr S RS v B L, w43 2,=0. 7453, 2,=0. 7632, 25=0. 8325, 2,=0. 7673,
25=0. 7934, I zzd K, SOEPEBAEDTIRSF 3.

(I‘J’j)ﬁ x b =

4 R

ARTCG T ANV AEPIR NI IR =T IR 55 v (BB A MR G E VP
PRI U PR 2T SR AN AL » 7870 R K (8 2R S PR AT MOPSO & fE S AL £, FF5%F MOPSO
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