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Neural network cost prediction model

based on real-coded genetic algorithm and its application
LIU Wei, LI Xiao-ping, MAO Hui-ou, CHAI Tian-you
(Research Center of Automation, Northeastern University, Shenyang Liaoning 110004, China)

Abstract: In production process, many complex factors which influence cost affect each other and the coupling phe-
nomenon exists, so it is important and difficult to predict the cost. By combining genetic algorithm with error back propagation
neural network, a hybrid algorithm that trained neural network weight by real-coded adaptive mutation genetic algorithm is pre-
sented, and it overcomes the disadvantage that traditional neural network is easy to fall into local minima. The product cost com-
position is expressed by matrix, the product cost composition model is established, on the basis of the model , the product cost pre-
diction model based on neural network is established, and the interactions among cost factors are taken into account. Furthermore,
the model is successfully applied to cost prediction in some iron and steel enterprise, and the prediction precision is improved.
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2 HEHBENMENEF IS HEREIEE
H % (Neural network weight training based
on real-coded genetic algorithm)

2.1 ##BA K (Coding method)

FRUER B SRS BE, B i E Bt A 4k, R
KRR AR R 2 MRS LE 1. B
JZF 7% R BR Sigmoid BREL . fEmFSH R, UM
R R BT A BB A M A Rk RA, & D&
[ﬂéﬂﬁi%éﬁiﬁﬂ% V = [Ula"',vk,"',vL],vk j‘]%
OfEPE E NN .

A il i

1 =JZBPR%
Fig. 1 Three-layer BP network
2.2 i& )Y fF ek ¥ (Fitness function)
2R SCR R 27 J I BE #4738 R BEVPAN TR
mT:
fi= VE=P/2 2 (0 -y (1)

Hep, P RINGHAENE, p HARTEIRER, 4 N
Tk RS,y ISk LR, X ER
R EHA B EINGHES
2.3 3 X 1€ (Crossover operation)

TXBERTH—ENXCXE P EESS5X
RSB AR, A SR FBEHL LB AR 38 L EE:
FHRRZX , BRI AR AN a AT
B ACRGEAR 2 (8], T F H m R XA LA ™
Y REESN.

a) BRI :

V' = aV, + (1 —a)V,,

2
, V2’20V2+(1—Q)V1. ( )

b) BEFHMKIZN:
V1’ = Q(Vl — V2) + Vl’ (3)

V, = a(V, - V) + Va.
KV, V, WREKEE, o H[0,1]Z ERBEYLEL.
2.4 T R#{E(Mutation operation)
A SCR R CE 6 1R M B E N RE T, 43
REWTHEAENAE. HHWE AE N AEE

R, RS HAE RS, M stk b, R Emig
BRI SOERE .
2.5 ETBERHEENREZMEH E (Neural network
algorithm based on the genetic algorithm)
AXRLEHREEELRBNE 2 iR, B
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1, sse2 AL L IREEFF.
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B2 GA M BP & HYIMER
Fig. 2 Flow chart combined BP with GA

3 R KA 4R B (Neural network
cost prediction model)
3.1 &G AEBKE B (Product cost composition
model)
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BRI AT LARA N
!
¥Yi = _lz_'yij- (5)
3.2 Fﬁﬁi*ﬁﬂﬂﬁﬂ(l’ioduct cost prediction model)
WAL [ SR {E AR RS, BRI LA 7= 5 A B
S s {E M, AR T
y'(t) = fly(t = n), y(t - n + D), ,y(e=-1)).
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LB A EEER k) B A R R
WA 2 e & AR R B LA P AR
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Y () = D y(t),

yilt) = fily (e = Dy, (2 - 2),-,

yile = k), ya(e - 1),

¥m{t = 2) 0 ym(t = k).
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FREW T SEAR m MIEPRE B A, A A
RILE R A R R A S A S LR
4 Bk an Bh A A 2R FL Bz A B 5T ( Appli-

cation research of dynamic cost prediction on
iron and steel product)

YHER Hb B R A X T P S 2H R A 7, A
R ARAHTEATE R E LE R AR A8
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yi(e) filx (e~k) 2 (t-k+1) x(t=1) x5(t—-k) xs(t-k+1) x5(t-1))
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REFBERRA, ' (1) = 2/ (). Hok
xi, v AAAMEMERA Wl BERS XIATF

xy JAAPBT SR AS; )RR AL A 5 %5
HEAPR SRR sy, BB R IO A 5 s 2 R
BHA R ; vy SRR AL A ; %, : T8 LA
yo + TR BLAR ; x5 B8 BT L AUAS s 55 2 i)
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4.1 WNES5SBIREN AL IE (Pretreatment of input

value and target value)

A 7= BRI T2 S i REA S R IR 3 4o
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A1 FIHAGRIEEE
Table 1 Original data of training sample

Hfty JEEDE REBhAOR #Eshh TH HEHRA

1 1070.73  40.97 58.76  17.54 62.98
2 1071.9  43.45 57.31 17.44 63.51
3 1072.77  43.05 58.69 20.62 57.51
4  1071.97 40.57 57.66 18.08 61.02
S 1071.69 42.20 59.69 22.12 58.9
6 1058.99 38.74 62.47 22.09 65.01
7 1056.93 41.31 58.73 20.59 70.5
8 1060.14 43.77 58.44 18.18 61.97
9 1040.74 38.87 58.40 22.74 62.55
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WRIE Sigmoid B H R E MM HEE, BV TRAERZ MBS HER A FRAE, BET
WA S BARER T AT, B T35 R G BT OR 1Y T50MR 22 (n{ a J7 bF R
%! = [0+ Fiman = 2%min) / (Kimas = Fimin) — 1] x dy + . 7 52 A T [ A ka4 ) .

Hehd,d, W88, dy = (1 - d)) /2, X8 d, BR0.9, 4.3 TRME R (Prediction result)
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4.2 ZEIH AN EEIE (Treatment of training sample) 0.0001. LA 8.9 A A IEW M %, w) 10 H 6k

RJREAMNEAT PR PR EAT R A TINGRY TR 2. Fat 4 BBk e EE 4
AEAEIEAT BB, B Je X sRA BB AT 02 ) ArAIBS[R) AR AT ik UM B9 &5 R H o [BHR 23 AR
i, B H 4 8, e A sk B KB A 4 B A B BRE—JCET y () = a + bx(e)(Hik y ARAR
FER B AAE A By 090, IXRERUN A SR . I TR BUIAAS , « R A TR ) s 1 ) R 5 9
TG By 7 sk i 0 e 5 A Mk ARRE 22 B IR A H0HE R AR MBI FE, HAKXR y(1) =
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HIER A ETHRAMBEHEREN LGRS -1
P, A ST B B A A 1A AR BUE (2, (2 = 1), x(e - 1) EEITEFRRITT LA, o; IINEE, W

0 (0),,xs(t = 1), x5(0)) ER—2SA, R T  EHIAGRMAHBEEAR) . AR 2 WA,
 H BRASEATIAE (2, (1 4 1) oay(s 4 1), wg(y DT R THAEIREIRRE , RICA SR ) #77%
P 1)) PR SRR A A2 T RE A R HR¢EmET B RS A A G FE TR R E A E
Kl R — 2 SRR BRI T s DR SRR A N G SRPR
A2 RS KwiE e A Mg R
Table 2 Result of neural network, linear regression and time series prediction

M)LK £ rEENA A 18] 7 51
Tt %t % LhR{H

maME  RE(%) BE 0 RE(%) BWE 00 REG%)

B R 1025.48 1033.32 -0.8 1060.98 -3.5 1051.62 -2.5

B 58 B R 39.32 38.2 2.8 41 .46 -54 40.82 -3.8

BNRE BN 56.19 57.37 -2.1 59.29 -5.5 58.89 -4.8

BATH® 21.15 22.01 -4.1 21.51 -1.7 20. 88 1.3

BALfy i R/ 57.8 60.03 -3.9 63.01 -9 64.21 -11.1
fEIEERA 119993 121093 -0.9 1231.98 -2.7 1236.42 -3
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