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Data-Driven Suppﬂlier Efficiency Evaluation on Intelligent Manufacturing Enterprises

CHEN Cheng, SHI Li, SHI Mei, DING Xue-Hong
(College of Computer Science and Technology, Huaibei Normal University, Huaibei 235000, China)

Abstract: Under the environment of intelligent manufacturing, supplier efficiency evaluation is very important for the
development of intelligent manufacturing enterprises. This study constructs the supplier efficiency evaluation index
system of intelligent manufacturing enterprises according to the characteristics of suppliers, the construction principles of
evaluation index system, and literature summary. The weights of each index are determined by AHPienfropy method, and
the supplier is graded by using the enterprise data of subject cooperation andﬁBP neural network. The improvement
suggestions for suppliers are put forward and further cooperation and communication'between enterprises and suppliers
are promoted. The example results show that this method has strong pyacticability for supplier efficiency evaluation.

Key words: intelligent manufacturing; data-driven; BP neural network; supplier efficiency; AHP-entropy method
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4 1 7 6 3 5
PO TR VA S VERR VR Ve
17 1/6 3 1 1/5 1/3
15 1/3 7 5 1 3
16 1/5 5 3 1/3 1
1 1/5 3
B=| 5 1 7‘
173 177 1

7]

1 1/3 1/7
Bi=|3 1 1/5
7 5 1

14
BF[ 1/4 1]
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£33 IEACEEERESE
HE R 7 Cl C2 C3 c4 C5 C6 C7 C8 (C9 Cl0 CIl Cl2 Cl13 Cl4 C15 P
S1 0.7347 0.7218 0.5888 0.7605 0.8041 0.6838 0.76 0.88 0.86 0.66 0.84 0.7682 0.87 0.7218 0.62 0.7299
S2 0.6395 0.6398 0.8899 0.7831 0.8533  0.6099 0.97 091 0.60 0.81 0.70 0.8502 0091 0.6398 0.81 0.6367
S301 05455  0.5000 0.7000 0.9446 0.5289 0.5000 0.54 0.64 0.64 0.81 0.74 009532 0.93 0.5000 0.78 0.5446
S302  0.6108 0.5000 0.5400 0.8792 0.5960 0.5000 0.91 0.85 0.68 0.97 0.58 0.8874 0.75 0.5000 0.95 0.6085
S303  0.8281 0.7754 0.8000 0.6619 0.8193 0.7682 0.62 0.67 0.90 0.86 0.76 0.6679 0.65 0.7569 0.75 0.8214
S304  0.5128 0.5000 0.5000 0.9773 0.5000 0.5000 0.92 0.52 0.54 0.78 0.86 0.9863 0.98 0.5000 0.83 0.5125
S305  0.7916 0.7287 0.6700  0.6984 0.7816 0.7227 0.95 0.84 0.57 0.64 0.84 0.7048 0.66 0.7133 0.93 0.7856
S306  0.8779 0.8389 0.8700 0.6122 0.8702 0.8299 0.86 0.77 0.57 0.52 0.72 0.6177 090 0.8162 0.51 0.8701
$307 09270 09017 0.8900 0.5629 09208 0.8912 096 075 0.53 0.60 0.57 0.5681 098 06768 0.67 09183
S308  0.7565 0.7499  0.6500 0.7335 0.7486 0.7493 0.67 0.88 0.94 0.81 094 0.7402 0.82 0.748 098 0.7513
S309  0.6347 0.5283 0.5800 0.8554 0.6205 0.5277 0.76 0.53 0.83 0.58 0.88 018632 0.72 05263 0.65 0.6319
S310  0.7530  0.7486 0.8600 0.7371 0.7476 0.7482 0.52 0.78 0.61 0.64 0.92 ~0.7433 0.74 0.7474 0.99 0.7478
S311  0.6125 05000 0.5900 0.8775 0.5977 05000 0.59 0.51 0.52,0.67 0.58 0.8856 0.71 0.5000 0.97 0.6102
S312  0.8535 0.8501 0.9000 0.6366 0.8495 0.8502 0.59 0.97. 0.83 055 0.93 0.6420 0.97 0.8493 0.99 0.8462
S313  0.7033  0.6981 0.9000 0.7867 0.6974 0.6978 0.67 0.9470.52 081 0.62 0.7935 0.76 0.6972 0.53  0.6991
S314 09482 09165 0.9200 0.5419 0.9424 09107 0.59 059 0.73 0.50 0.68 0.5468 0.67 0.8730 0.76 0.9390
S315  0.6611 0.5000 0.6200 0.8289 0.6476  0.5388 0.93 0.87 0.94 084 0.55 0.8365 0.76 0.5000 0.67 0.6378

3

YR L S A RN, Y 0 A b U
$ . AR — AU, 8 R e Ay 0.2, @it
Matlab it 5, AHP. W{EEMNZE KA EE R 4

Fs.

%4 AHP-RiEE

fatz AHP FELIERES SEAEPUE
1Z % A 0.0894 0.0777 0.0800
W) ST AR 0.3467 0.0781 0.1318
i Fe e T EE 0.0384 0.0859 0.0764
Tar g G 28 0.0174 0.0750 0.0635
AR Z 0.1569 0.0781 0.0939
TELEA R & 0.0674 0.0692 0.0688
eyl 0.0031 0.0399 0.0325
R EHE R 0.0214 0.0534 0.0470
SN UNE] 0.0034 0.0486 0.0396
EliWeS 0.0080 0.0497 0.0414
(EEY ey 0.0308 0.0776" 0.0692
e LA 0.1129 & 0.0782 0.0851
HE R 10.0282 0.0627 0.0558
gl 0.0190 0.0783 0.0664
fic & 0.0570 0.0477 0.0496

P4 N 21 Matlab 43 ) BP #£8 W 5 1580 b Hop
AP TTANHON 15, BGREPH & 041 20, I E
FI| 5802 (8 F “tansig” ek &5, B2 2% H 2 A8 i
1H RO “purelin”, 1 H )R K HUN “traingda”, W E
e RIEARIRECH 5000, 22215 0.01. &5t 107 IR I1%
£, W ZRk B TUHAR B 5 5. T 2R & =P E S
B g A 2 TR O BRI, P 7 AR,

L

PP T 45 X LY

44 ZEYWERTNENITE

I AHP-HE{E - T 545 tH AL FRR #EAL S
HE, S ARAR o HS HO B B SR AR 2 AR R 2R A
ROEEVPANME, THEZ5 Rk 4.
4.5 ML&I)IZk

R 3 s H I HT 300 250 AT AR L (11 25,
J& 15 25005 F T IR K 56 K3 — 1L B [0, 171X 1A %

8 TR +Z5iR Special Issue

R*=0.999 95

0.95

0.90 | A - B

085} ' TBWIME'

0.80 | T
Zost x n
2070} \ "I

o6sf [ \ | VALY

060f A |/ g

055 r 4, I

0.50 - :

0 5 10 15
TRFE A

7 TR BRI E S IR SR & BN (EXT EEE

7w, R RoR e 2B, T SR R )9 5 R
SRR, HAEBELT T 1, 5T B UBORs . i R
ATLUE H, FOME 5 8 5 P A, i SEae 2
P B AR.

PREE WY 28 A T F 5 BB, B b 0l G, AR SCR
I Matlab, #8405 £1 34 training. validation 1 test,
Regression Yl 25 U1Kl 8 .
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20
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0 0.2 0.4 0.6 0.8
Target
(a) Training: R=1
Q1.0
= Data
S )
S L Fit
= 08 V=
T
ESD 0.6
&
* 04}
'%
g 02}
g
o) 0« ' ' ' '
0 0.2 0.4 0.6 0.8 1.0
Target

(c) Test: R=0.999 99

¥
.

a
=3 Data
S £
S L F
S 0.8 YgT
T
é)ﬂ 0.6 -
<
£ o4t
I
l
5 02¢ ."y/
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0 0.2 0.4 0.6 0.8
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(b) Validation: R=0.999 97
o
o
(=3
S
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S
+
S
g
=
*
|
]
2
3 . . . .
0 0.2 0.4 0.6 0.8 1.0
Target

(d) All: R=0.999 99

» 8 Regression Yl

8 R AR AR H ARAE, PhAAAR A 0 45 1) i AL
i BT DA Y, 4 1 1 R i AR X M, X
— ML AR S 45 R, R Ron M R 5 H ARz
AR AR PE, 1 R VIMR, 0 RoRBENLAR G, A SCsk
I R HIEH] 0.9 LAE, IRIFAIORIE T HAHRME.
4.6 HERTH

SOV ER i 55 OO i L 0 5 R R R E R 5
PR,

RS TINAE S 0TS A A B A

] S A oAt =
S301 0.5446 0.5449 0.0003
5302 0.6085 0.6104 ~_0.0019
S303 0.8214 0.8210. 0.0004
S304 0.5125 » 0.5‘124 0.0001
S305 0.785? s 0.7855 0.0001
S306 0.8701 0.8695 0.0006
S307 0.9183 0.9175 0.0007
S308 0.7513 0.7508 0.0005
S309 0.6319 0.6336 0.0017
S310 0.7478 0.7471 0.0007
S311 0.6102 0.6120 0.0018
S312 0.8462 0.8455 0.0007
S313 0.6991 0.6986 0.0006
S314 0.9390 0.9380 0.0010
S315 0.6578 0.6603 0.0025

i S 45 R AT B, 5 o RS T AR 2 A] i
KIRZEN 0.0025, 58 49 A2 B e 3 Al A6 R 7 20

PR IO 5 2 K N R AR B AE N R e o, R R
TE BN 7 A 2 R G0 P A N R PPN R 8L 7 1 5 T )
bR MR, BT B2 A VPN Fabr 2ds, 8 T Hi
SEFRPRUE IR B R MR AN R 2R, $ = PN PSR 1 e
MR 15 FKALRIFEG 1, S307 Fl S314 A— 3%
TUBERI T, L34 2005 . 10 S301 R S304 y F g A% Y
BRI, 456 RCE S5, S301 1 S304ILR: i Bt = i 2
W SRAVE, FLAHE BRI (E R HOP g O HEAS RS RITE LG
NS R O o N Y i 2 e e s
B, T T A FF b LR AT R (R, £l 7 B0
S AL, 75 0 4 il ) 0 5 2K 25 e Sk B 49 k)
TR 5 TE A b PR 5 T T P A4 R 3 A 0K 3 e R,
i Ml U] 2 AR S B T 2 A 1 B 1 I AT A AL I 7
HPR AR 75 AL B R AT A . S307 AT S314 R R
PR A 77 i A 56 A 4 S RN B S B 0 BT R Bk, (L
J2 BUACRIAR 72 1k R e 1 7 TR B A — S R R
e AR RAR I, BT DA R I v Al i A 7= R 2,
M AE Ja Sl R, AT RASR B — 58 FRS f IR LA &%
YT R, o HAR SR I AT K A DL R
st G o S5 it YA A8 P B £

5 S5 RE
B e )3 A Il (S R AR VT AN T T [ P R RE i
b B A B TR S AN SR T R e ) Al ) B
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