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Evaluation model of third-party service organization of equipment

price based on gray correlation and neural network

YANG Lifeng' , SUN Shengxiang' , YAOQ Yizhi®

(1. Department of Management Engineering and Equipment Economics, Naval University of Engineering, Wuhan 430033, China;

2. Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract; In order to scientifically and reasonably select the third-party service organizations of equipment price, the evaluation model was

constructed by gray correlation analysis and neural network. The research data was obtained in the form of questionnaire survey. The gray correlation

method was used to analyze the correlation between the evaluation index and the comprehensive score. It is found that the two primary evaluation

indicators of service attitude and system construction are more important, with a correlation degree of more than 0.74. Using effective secondary

indicators and comprehensive scores as input and output data, the evaluation model based on neural network was built. Finally, through the

verification and analysis of the rationality of the method, it is found that the prediction accuracy probability of the neural network model is 75% and

the probability of meeting the requirements is 25% , which meets the actual user needs and can provide suggestions for the competent departments

to select third-party institutions.

Keywords: gray correlation; neural network; third-party service organization; evaluation model
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Fig.1 Schematic diagram of neural network model

AR SCR I IR A PR W45 SRAE S REAS R, A 2
=SSR V6 =1 A B2t O el TR DR G RS T
AT IR B 45 1 ARV ) , P2 I 28 A
REDSAT 2R 9 25 5 D120, DA B R ] RE M T BR
i pur iRV e A

P2z R 23 AR A = 22 M i S PRI AR 1) — 2

BFRITEAY, ZERBLTCR — A8 hr, A 23 AR

S o 2 U A S R NS R
Horpd AJZ 0 23 A1 83, W55 e B A B s
b B & ROy 4 10 5 TR 5 55RR 4 4 —
PARPREE T B N TR FR 14 [F] IR 36 Gt 3 2o 40
A O R AN A S A
HE TR LM &k ( Levenberg-Marquardt ) , .
i B B NAE  HIT R A

HINE (S8 MR SR

B2 i o 2 A s e

Fig.2 Schematic diagram of neural network architecture

3 HR5R

3.1 XEKESH
TG, SR JE IR I3 A 77 125 50 28 45 1 A%

=IO MU LR G W M — 5 br A B.C.D
ZIRIESE AR o BARMSCHREE ka3 2 firos. ml LA
R, A — G ARG IE5r BIEADG, B S
CRATPA I QIR BE X AT 0. 6, UL — AR AR ik
THE B, BERS R M AR AR A5 K 58 =7 R 55 AL
FvEsy o i R ZENR 55 A5 HE A R RE B 0
D ) SRIREG R, 730 0. 74 F10.75 0 X AE L]
T AEERTAPPIT AR T, D R S5 25 B A i 3
VIR DU foe 52 ST 19 5 1T, A Al DA 2 4 A A%
o =5 IS5 WU ST A R (436 175 17) o

R2 —RIERKERKRE

Tab.2 First-level indicators correlation

— bR PS i3} 3 P QIS
A 0.74 FAR%
B 0. 66 MBS
C 0.65 TEAA S
D 0.75 IEAHR

SRIG G AR bR A — AR AR 2 [ 1) S HK
T, LRI, Il — A8 bn AN B 45 4R
WRBIEM K. B 3 /Rt A F1C A—Zd5hR
5T E PR PRRHRIE , AT LA )« I SR
YRT 0.6, )8 TAHB _HAGHR ; ik FE MO0 7
A2 ORI fe K, RO 22 R 55 5 A SCHR B 3
BT 0.75;)Mb 55 KPAE B C i —gdBbnrh, k8L
HUOREAR C1 5 HOCHK B ok i i T, 2 s7.
PERIE R DU L R B AT

0.8 I

0.7

0.6

0.5

RERIE

0.4

0.3

0.2

0.1

0.0 J oo Ll [y | R,
Al A2 A3 A4 A5 A6 ClI C2 C3 C4 G5

Rt

K3 R RRCHKE BT (A FC)
Fig.3  Second-level indicators correlation histogram (A & C)
K4 - B AN D BA~—Zdsbn 5 N g 4%
FEAR I CIRBE , o i i 7 5 A%l BS XA
TARFRORHRBE D 0. 59, /N T 0.6, R LA TG
R GARIR T LIAIBR . IR N 51— Z ik B4 4l



42 4

il IR RE ST W 25 P02 14 46 R 585 = 7 25 BLM S 135 -

AR AE DL BT ORS00 B8 AN A B )5
D3 2 5 5 T B A AT

0.8

0.7

0.6

0.5

0.4

RERIE

0.3

0.2

0.1

Joo Ly LIy Ly
Bl B2 B3 B4 B5 B6 B7 B8 BY D1 D2 D3 D4

Rt

B4 ISR E H 7 E (B A1 D)
Fig.4 Second-level indicators correlation histogram (B & D)
3 3o SIS 43 B, Rk SRR AN 3 7 o
Wt 5 N Ltk ) e A 7 LA ER , AS 3 B0 AE
JE SLA BRI I i, AR PEAG RGN AL S
B A T PR A W T IR R

0.0

Eﬂ
‘—| U

WHATHEE

&
2
F
R
B
}*,I‘:
il

HE T
EESIVRE
RSN
5 R SN 4t

et S b

PR IR

B2
=
13
B
B
pi]

K5 BRI IR

Fig.5 Overall evaluation system

3.2 BEI%

He 120 A REAS B 3 100 433 71120 iy,
Hrfr 100 43 I #EA 71 22 ) 28 TR 25, 20 433 ]
TSR . BRI AE A KR 9 — gt
PR ZEG PP R K, PEAr 340 0 ~ 10 Y%L
(ERCHE K5 DI 2R R0 AR L 36 Sk i e 42 1) 6 3R A5
TEI WUFHERE , 53 54 AR AS I 2R o AR AR B
UERRLFE LA 23 81 A 2 I 4 i A BHE ( =2
FEFRIEIY) L 56 24 51 g i 22 19 2% P00 L S A (25
B, BAT I — B REAS . 100 R AEA

B 70% V5 N, 15% 1E R $ ik, 15% 150
M, SEBRIN SR P 25 6 WAk AR AL ik 248 i
EREER 2 3 75 IR 50 R A0 I SR A i 52
bRl 215 M. 1 J7 i% 22 ( mean square error,
MSE ) 271 i BRI 52 (B Y 152 22 75 DL, MSE i
ANV BHDL G ORI 5 T R D AH DG ZR 880, HL i
T 1, UL BLA ROR BT, AT DLk B R I R
RORARES

R3 MEMEZREINNELR

Tab.3  Training effect of neural network model
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Tab.4 Verification of neural network model
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