Advances in Applied Mathematics BZF #2453 &, 2021, 10(11), 4037-4046 Hans X
Published Online November 2021 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.1011429

T AHPFIDEARRE! K437 1O S 3BUET

£HA4, RimiT
JbstfE BRHE R, dua

Wk H . 20214F10H23H; FAHEM: 2021411 713H; KA HM: 20214:11H29H

=

LSRG R P O — AN EEERIME, SRS ST B REER RV AL E R
AEEFFEE. AXEEBREBEMTENZ R, BT OEEUEEREIE. HH R R
HI%HE LA R PR X SRR T A E BRI SRR, SRR B TH S R L BT T 4R & TP AIHE
MR RRYF A L. ERIE, UREKIBYFH LRSI ARE, BRiX—IrErEm k.

Xiid
YRR, BRARITE, BROTE £ HRRE

Performance Evaluation of Logistics Center
Based on AHP and DEA Model

Yanxi Jiang, Bingjiang Zhang

Beijing Information Science and Technology University, Beijing

Received: Oct. 23", 2021; accepted: Nov. 13", 2021; published: Nov. 29", 2021

Abstract

The performance of logistics center is an important criterion for selecting logistics center. Wheth-
er the performance meets the expected target is directly related to the enterprise’s operating
costs and profitability. In this paper, combining data envelopment analysis and analytic hierarchy
process (AHP), a mathematical model which includes objective data, data with output preference
cone and data given weight to the evaluation object is established. It makes a comprehensive
evaluation and ranking of logistics centers according to the calculation results, and selects the op-
timal logistics center. Finally, the applicability of this method is obtained by taking the perfor-
mance evaluation of a logistics center in a certain region as an example.
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1. 5|15

AERAGT AN LI Y PR HE S DRI B AN BT A B S . B R Al i A e e A0 A
i, (HREAE [ RAFT IS K, Yl 2 R, BRI O ST i AR R
P AN R B Wi o EOANSOE R s R AR SRR A E R -

B B 5 5 R AT ML 2 S0, AR AR IR R GEAEOR, TR S B X AL T
XSRS . BB QBRI KR EIRAT LA PR 5 A . S bt okt
MBI Rl ST AR A T EEAE L, RN R et HRZETI R . M
TG GURPFOE Wi SRR PR Y R, P h O D RE R SE AN R 5 R 4R T A4 R
PEAEFS o MRAE 2347 T LAFE HE TEie A Lo BURRPT A T i L AT A B 2 0 B T SR B FH L

FE— B 22 G R FE M _EAEZE 60 SEARAUT IR BEAT A MV WL O SURPEAY , Herb SR E (i /R R Te i /e
1998 “F4 th IR SR B AE [ bR 20 AT o SRR TNy, DR ST AR AR ML 3 H A0
HRERIEAT AT, WEBSUSPPAIN G 16 2 T IS S AL AR 5 2 B PR ML AN B AR AT LU, SNSRI
W 3E i B B AT B S A E PR R LR T E

YR T IBMAEAEEDIRE, SO MR OGS M E LRI, T EAE D SR
Wi RZ % BT R, TS RGN, B)n g SR IV L.

Yo A O ST R P E I K2 R R B A X AE S A R M . R TT Rk
AEWFRH OESIN BA EEEH . VR AR 5B0HN, DAL RCE R FA R,
BACTTIEMSCRE, MBI 2 A8 2 S R K 59

FECMERR R LSO A R T, W2 ia TP R JRIR TR (AHP) RV EE
BE L (DEA) AT SR T FE[2]-[7]. XIHERAFEAR D R EUT A JUE BRI, ALk SRS
ROEFRFRNIR S, B MSHIE SRS &, SRa AJVE BRI Gt 25 2 M B U 2 B
FHRGRGIEAT Il o FBER VRS BTN NET T OISR HR bR R &R, 12 ] DEA BRI 1 R 480
TBCEBATIN 704 fEASCH, RH] AHP/DEA 455 [I77VA[8] [9], 787375 R Tk 584 12 UL A 2 ) = 4k
AE LR 2R Bt (R SE PR, XIS T R A 1A

2. MRFGF*
2.1. BEXBIREAEI X

B A4 M7k (Data Envelopment Analysis, DEA), &%, 8%, SHBEMFREYIRH —
AT XHE TSR, B2 A. Charnes. W. W. Cooper fll E. Rhodes W 7EAHXI AT 2tE, - 1978 4EAI il
4 11101 [11] [12] [13]-
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TESYHTIE FEH, DEA KA DR ) T AR I, A RT3 SR e i) B 1 el A AR
BRI T AT A7 HE e ) R SR BT A 2R . T DEA LB, A4 &M 5] T ok % 1t DEA #ig 5
N FH (RE 723 [14] [15] [16], FEASCHIE &R A DEA X1 H O S 80 AT VAN
HER A2 CCR A, "B RIMUBRI A, B CCR B IR & HAR B (TE) 4 4 J 4l
FOR MR (PTE) AR AL ZE (SE), B IE USRI ] A8 /) BCC #244[17] [18] [19]. A :
TE =PTEXSE, (1)
X TE M ERFE A ITCOMU)WREF AR GRS WHEEE LGS, PTE RN EL N H
(IHARIK: SE M7 B YRR 50 R AR A& UL AR
WA n ANRIEHIT, FARERICEE m MR s AN, 2 BIHEE j AN RS T R A R H
X; :(Xli'XZj!""ij)T' j=12n
Y :(ylj,yzj,m,ij)T, j=12n
Hx >0, y;>0 (i=12--,m, r=12,---,8)3 AR j ADURFE I DMU, FIE i R 5N
R r PR R, AT AT B R B AR AR RS R A 2
X o (1< o S n)MNRSEFRITHATHE I, KA BCC HAE(2):

min H—g(is: +Zm:si*j
r=1 i=1

n
St Y A% +s =0%,i=12-m
j=1

leyrj_sr:yrk'rzlizl'“’s (2)
j=1

4,20, j=12n

s, 20,57 20,r=12,---,5,i=12,---,m
Hrp s*=(s{,s§,---,s§)$ﬂ s’:(sl’,s;,.--,s,;)éj\%ﬂﬂﬂﬁtﬂ\ TN LA AR &, & ARRTEKAE TG 75 /)N
e, AANEZE. HO0=1K, MEIZIER T T DEAF K.

22. BFWIFHENBRERAZS TR

{EDEABEICTRAT, mfiidiin N\ F8 b AsFhidn Hh F8 bR AE WA U S G (KA v BE T Ak ¥t 2 2 )
B m+ s Tidabn EE LRI RE U RV Z [ABE AL . Sy T 7EDEARRL s it H I 4 = izl 25K (B
RFEH M MRLTF), CharnesE A 437l T- 19894 FI119964FE #E H [ By “4fE L% ” DEAREZA! (Cone ratio DEA
model), RIC*WHIEA![20] [21] [22] [23].

TR i A5 A I e SR Kot N AN 8 A 2 TR EE R ) A A A RTINS P S B e I Y A
HE”, CPWHBIAI T LI {45 & DEABI RS i (1l — ANREGI, JLAE— B RERE 1 RE R MRS (i -

WV ={w|Aw>0} c E; AMMNHE, FOVMANHE: U={u|Bu=0}cES NMNHE, FROyH i HE;
K={k|Rk>0}c E; A, FROyMHHE, XEKA, BMRY G N mxm, sxs flnxn J5kE,
KT = (ky, ko K, ) o CPWHBEALTT LS A U 2(3):

max  u'Y,
(C°'WH) st o'X;-u'Y,eK, j=12,n )
a)Tonzl
weV,uel
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FHRIV, UTHIK S MFORY, URIKIE GotkeE, /i
V' ={w|Aw<0}, U’ ={u|Bu<0}, K" ={k|Rk<0}

MLV, U™ F K4 SN CPWHAE Y [ e BRI A,
min &
(Dz ) st. ATX. —0X. eV*, j=12,--n
C“WH J Jo (4)
—1Wj+noeu*,j=L2pnn
A>-K"
2.3. BRS#miE

AR R R B e B R IR R TR D) BRI T RN, LB N JZ RS M vesse
B EMRA ZIATRCEHET . 8 R B R Wik A HE A B R 34T i A2

243 HTiZ (Analytical Hierarchy Process, AHP) /& 3& [ JT 24 28 K- IR M= (A. L. Saaty)#2 H (1 —Fh R
SN i, ERAGE EES B S NONIRE, X2 RERE SR T EE IR R 5)
BEAT MY, PRI B e T SR AL 0 — Kt o B ] AHP R U SEBR ) R B, w2, 01
YRR AT, KB A R AR 2=, IR R 2 R B m R AR R S R B H A B R
KA, BN A7 IZ RIS SRIE, AHE AATTXF 2 00 5 T F I W7 4 s 7 vk 3R
ARSI A — 2 U IR R AR S, R O T 5 %2 R R B AU LRI e, 8
LR A TR 5 R R I RUE R AR B R ARZ AR T s E AU, 2 A BUE AT I $7 REIE AL

PHAIHKH o
1& FHAHPR R SZER ) 8, 75 5 B AT U SR A IR R, R L IR B2 E AL . 2 L B B )2 Ik
ZEM,
Wit S RO TR 2 AR AR G G S ) B R S ) R S ) DA R A ) . AR SR IR
g BN
HIREA EEAN AR O
A\ 4
HENZEC AFMEE TR KRBT
| |
HTRIEP A B C D E F

Figure 1. Hierarchical structure model of evaluating logistics company performance
ElLl. MR A TSR B R s R

K1 A AR E AR IR N AP ESA 2K B br s #EN R CRoR SCHLUE H R il K 3R, A4
KMGJZ . ZIRJZ HENJESE; T SR PRI o H AR il LA 1 it BEUR
WEEWT, RGOSV ELHLME B LAt AHPIAE A 32 2= AT b 8 A B3 1 AR X
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FEE g Y AORUE A, DURFEE NS, RIS HIWERE, MG IR MR AP TAERIIT 4R B, 2
KA — o RUCHE R AR B T 50 A T £ — R RER WA R R P 520 R RN RK
B IBUE %R RT DA T SO W R AR AL B, A, NECORHSALAEs 0 XM
T A FIEMACRFE R 0 08 oo UAARTCER B B P BUE -

3. SGIESTHR

AR SR H EZSRA YL A O BEAT SR AT T, IR R SO AR I G, I E A R B
ZARA LB, 44 DEA R AHP BRI, SERBIEITIRATIT .
3.1 ;A FHiiEtrMERAE

BT HARRE D WERIYT R LSRR IERCSBXONZ Y0 A By Co DY EMF N
B, FATCRGEIAEAL AN ZARH R, il e RGO RS R R AR S5 S 3, M e sk
BBl < ol A i O 2 10 K08 LU PPAR 6 S A PR s (K B AR i R D AT SR 0. T
ESR PN R S

Table 1. Input and output data table of logistics center

L R DML SRR

Y L(DMU) A B c D E F
YRV AR (FF T614F) 65 68 63 56 70 68

o NG RERE 0.155 0.179 0.144 0.170 0.183 0.169
FIE (3 7514F) 15 18 13 9 16 19

it il &Rt iE 0.985 0.978 0.895 0.926 0.963 0.992

JIR 55 Be vt 0.967 0.983 0.869 0.910 0.865 0.987

3.2. BUEANSHIEMNRE
BN ETip G Rl R RS /e SR B O NN s 7y A A P e i W B €12 N (R R LI PO EE

AR, Keia FA B JERTFRAETE 55/ K CPR AL, XERF DMUGA), IRAAR(2), 135 R & F1S7,S
fH:
min| 0-2(S; +S; +S5 +5; +5; )|
s.t. 654 +684, +634, +564, + 704, + 684, + S, =650

0.1554, +0.1794, +0.1444, +0.1704, +0.1834 +0.1694, + S, =0.15560

154, +184, +134, +94, +164, +194, —S; =15

0.9854, +0.9784, +0.8954, +0.9264, +0.9634, +0.9924 — S} =1

0.9674, +0.9834, +0.8694, +0.9104, + 0.8654; +0.987 4, — S, = 0.967
420 4,20 420 4,20 A =20 4 =0
$,>0 S,>0 S,20 S,>0 S, >0

FIF LINGO BT 1345 5 -
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0=1

S, =S,=S5;=8;,=5; =1

W=l A=A=A=A=724=0
FHDMU(A)TH 5 25 5 nT 13 ADEAF &4

FALTDMUA)THRE R, AIfRHRIGRHEITK O, ™. S A 4R, AEdE W42,

Table 2. Calculation results of DMU effective values

2. DMUBMEITELER

EP A B c ] E F
0 1 0.9853 0.9780 1 0.9134 1
S, 0 0 2.5555 0 0 0
S, 0 0.0065 0 0 0 0
S; 0 0 0.6294 0 0 0
S; 0 0.0112 0 0 0 0
Ss 0 0 0.0096 0 0.0898 0

2 R 45 T R, SR AL DRIFSE FONDEAR R, 7EBbgs R EIRATAT LN EA. DFIFH) =
AT O SAH LLEALTS,  RIAE IR BT O R FE X = AN £, XA R T PR AR
FIPDE O, AN T X =AM hn, HARMKB. CRIE=ANEA AL 24, kb OB X T H AW
T R BAEEARAEL, EAEN T FE 2R IR 55 R 26 7 T B ol () 23 [ P A 0B

33. EMbmFHENRFER

FEDF O GERPP SEPR A, SERRR B AR A 2 BRG] TR TS, Gl S A7 AE R i
TF iR, R SR R S N Bt T B ST IR, DA i A\ i s R A A A AR
bepil. X, BRSO R R, 85578 1R s, IR EE AT b B

X PR SR A A HEAT 38T, AT AS G R R R, LA 3.

Table 3. The judgment matrix with output preference

?3. AW RFHFIEEERE

i oo FiE RS R 2R R4 S 22 U
Fili 1 413 413 0.4 cr= _o<01
RI
I 55 HE B 2R 3/4 1 1 0.3 A =3
AR F i 2R 3/4 1 1 0.3
AR, MG A= A — 4, E,» AP
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—2 4/3 4/3
A=[3/4 -2 1
34 1 -2
P P HE Aw >0, Rl
-2 43 43w,

34 -2 1 ||w,|>0,
34 1 2w,

Hrw = (w, w,, w,)" 20
XF VT DMU(A) A A (i dFE RORE T, TT LA 5 5
max h =65y, +0.155v,
15w, +0.985w, +0.967w, =1
65v, +0.155v, —(15w; +0.985w, +0.967w,) <0
68V, +0.179v, — (18w, +0.978w, +0.983w,) <0
63v, +0.144v, —(13w, +0.895w, +0.869w, ) <0
st. 456V, +0.170v, —(9w; +0.926w, +0.910w,)<0
70v; +0.183v, —(16w, +0.963w, +0.865w, ) <
68v, +0.169v, — (19w, +0.992w, +0.987w; ) <
Aw >0

0
0

T

>0

w = (W, Wy, W) 20, u=(uy,u,)

FE AR o ] B AT DI P Lo R FR T I UE, IR T R ZE (R, IR TTS DMU(A) A 2L
fEh=0.7316 . A DMUA)ITHETE, &5 &%t s oo A= Al v 5 A DMU I R, Has

W% 4,

Table 4. Results of valid values with output preference cones

T4 AWML RFHENBEYESER

DMU A B Cc D

F

h 0.7316 0.6472 0.8151 1

0.6151

H R AR R, WA RSB ITDA RN, RDEAR RN, fEMLEE R E3RATAT ke A DY
TP OGRSy, IR O R B IR IEFED, AN TR, RSN TR

AL,
3.4. EF AHP/DEA BBUF#ER

LREEIE 3.2 F1 3.3 P MR AN SR K LBk s e, G IR, M 2k T AHP/DEA (1)
AR 2SR ] DU P8 SRR AR (R MR R I I A, R T O ST AR .

WRAEE 1 R EEN R, BT AR FEES dha srbk AR AT =45

L RN LR = AT AT, T RATE R DU J2 R TR B AL S

REDR G il
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Table 5. Criteria layer judgment matrix

5. NS BT RE R

HENZ o3 NAMEE F2x Tk RS BUE
~Alfe 1 3 5 0.6333 cr= — 0033374 <01
o 13 1 3 0.2605 F,;:W ~3.0387
KT 1/5 13 1 0.1062

WIE=AHEK, BLTTRIZ R TT NSRRI RERE, IR A FIWTRE R AT — Bk e, &
T BRI E B . A REE TR IR, W% 6.

Table 6. Judgment matrix of company reputation

6. RNEFERFIMEER

DMU A B C D E F A E
A 1 1 1/3 1/2 1/5 0.0907
B 1 1 1/3 1/2 1/5 0.0907
CR= Cl_ 0.067163<0.1
C 1/5 1/5 17 1/8 1/9 0.0256 RI
Ao = 6.4164
D 3 3 1 1/4 1/3 0.1674
E 2 2 4 1 1/2 0.2421
F 5 5 9 3 2 1 0.3835

HI 23 AR A BN WRE T 5, R B AT DAAS A 2 DA A AT S TS 45 2R o el DA v U= BB R
) AR AR R RO fr) B, AT SR S B ARG, AR 7.

Table 7. Comprehensive weight ranking of decision making units

T ORRBTLEANEHR

ACIEEES AT R 5
DMU SURE
0.6333 0.2605 0.1062
A 0.0907 0.0592 0.0298 0.0760
B 0.0907 0.0836 0.1183 0.0918
C 0.0256 0.0260 0.4415 0.0699
D 0.1674 0.1213 0.0502 0.1429
E 0.2421 0.2667 0.2420 0.2485
F 0.3835 0.4432 0.1182 0.3709
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HI%2 7 RT3 AT R Ol R, 2B DRI IRt (A, AT DU i B A N
TR, WA YR OAREE R R T E, L DMUA) A, 15 TSR
max V =15u, +0.985u, +0.967u, +0.0760u,

s.t. 65y, +0.155v, =1

15u, +0.985u, +0.967u, +0.0760u, — 65v; —0.155v, <0
18u, +0.978u, +0.983u, +0.0918u, —68v, —0.179v, <0
13u, +0.895u, +0.869u, +0.0699u, —63v, —0.144v, <0
9u, +0.926u, +0.910u, +0.1429u, —56v, —0.170v, <0
16u, +0.963u, +0.865u, +0.2485u, — 70v, —0.183v, <0
19u, +0.992u, +0.987u, +0.3709u, —68v, —0.169v, <0
-V, <-0.000001 —u, <-0.000001

v,-v, <0 u,-u, <0

U;—u, <0 u,-u;<0

-v, <-0.000001 -u, <-0.000001

Hi LINGO 5L il 1345 4L
V®=0.8454 v"=(0.0153 0) u,=u,=u,=0.0499 u,=0

HI DMU(A)ITHSRERE,  FTRASRBLA T R R SR T A R DA S 22 M8, il 45 R L& 8.

Table 8. Calculation results based on AHP/DEA model
528. ETAHP/DEAIERIITE LR

DMU DEA A %14 vy vy Uy Uy Uz Uy
A 0.8454 0.0153 0 0.0499 0.0499 0.0499 0
B 0.9514 0.0147 0 0.0477 0.0477 0.0477 0
C 0.7596 0.0159 0 0.0514 0.0514 0.0514 0
D 0.6272 0.0179 0 0.0579 0.0579 0.0579 0
E 0.8255 0.0143 0 0.0463 0.0463 0.0463 0
F 1 0.0147 0 0.0500 0.0500 0 0

HH% 8 R SE I, 254 AHP/DEA #ERI I EUE A R, nTAMSH RE RS HIT F (1) DEA A3
ER 1, BN A L. AHP/IDEA SEE R RE R Fe T M SePrEds, SCRE N H B sk i, 15
BB TR, ABXTT 3.2 A1 3.3 B T B S 4k,

4. ZEig

AR E AT E AN EAR TS R O RN B TR AL, (R 2 HU R N R &
TN, Bl — AR BREER . RISV T LR R TN b . BRI E
MR R R, Rt — D . FET I, A SCE S R B #1515 it o O SR AT -
HR, FIHZ RS S P AT IR AU TSR0 . &5, BRI HHER SR G % A 45 &
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XTI R O R HEAT VY, BT AHP/DEAR L2 AR A FH AHP A 2 S bt SN M (O 20 oRAfE, H 5200
Heys — &N T DEABRL PR (b, PPk REIE WAL, BB NONERI RS2, BN 22 IE e £ iR L 4
.

HTANKPAR, ARRSOEAFAE—LEBE, 75EZI0ASGE, F2AARDAE: SO R A R A
RSP I B — 87y, PPN AR T REAE T . T AR G e Mk iR RS AR OK, A2 N7 T A
TR, AE45 5 BRSO i, AT DRI S 9 AR G20 D 3 M DR B, R 58 38 2 (2%
HridAE YR O SO BB -

S E ik
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