FoBEHR2M = E I B K % ¥ RB/REW) Vol.9 No.2
2008 F4 A " JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY ( NATURAL SCIENCE EDITION) Apr. 2008

WESFHRFRFERZEARBMNRE
WA, & %, KA

(BEIRKF FHEE, P =& 713800)

W E4CAANTARRBRLLAGANRACENTER D, HAREIRECRA
HEEARAERTANR L AR RCELETECREERATON: ¥4, HELH T OM
(LD i TEERARENLERE  UXFARTSHEABRANA, RER W TR
EFMMEE B, A b T 245 8 AR 6 T L H 1 8 s T A 57 B4R O A A o
B SEH AT, FHRARTNRANREER HAHEED,

KEH A ERW AR A HRAH MO, KR

RESES: TI-9  XERIAE:A  XEHS:1009 -3516(2008)02 -0072 -04

SR | FRAE A R R R, — B A R I 3 - 20 £ TR, A B S R R
R G B B0 E B RAS S T SRR 2 R LR 0 2 7 L 2 B 2658 | T EL X 45
R ROT T SRR A B TT S A I b, TSR S R G A P B R A A L

U RIS 2 o R A

BB 1 A B/ & A SOk K (38 0 s Bt 2R Gr i 15 2% F o1 T T 2 AT 52
1.1 GM(1,1)#&38
HE GM(1,1) RN , B8 R BER P51 -
() = [29(1) 29 (2) -5 (n) }
Fi 1 - AGO(— IR R4 m) &4 — B BinA T3 «
2V (k) = {2 (1) 2 (2) ,-+,2" (n) ]

o 2 (k) = Zx“”(t) Ei—m%ﬁiﬁﬁfﬁﬁﬁﬁ
dx'" (0

— 4 ax =u

dt

Rfs/NZFER B () FHEH a,u, B
a=[a,u]"=(B"B) 'B"Y,

KA
() 50 2)] 1]
£9(2)
. - LA (1) +sP(3)] 1 v =@
: ; o )
_%[ (lJ(n 1)+x(1)(n)] 1 g ()

KSR R o ARG, AR 72, 15 ] 0 L B -

8 H #73.2007 - 01 - 04
EREN PEHAR(1982 =), B, MAiLEA , Ft4, TENEEEEL2H5T . E - mail :chencheyuchen@ 163. com

o

(1)

(2)

(3)

(5)



w2 ) R AR5 - s G AR R R B R A DU AR RY 73

7 (k+1) =(x(0)(1) _%)e-au% 6)
FE—WR BB - TAGO) , 18 Tl 2L
D) =D - 2

A L, GM(1, 1) BURRE SRS, FTRUA DI =¥ (1) — EAEMBIRHAE 2, T2
KT BRI , ok — SRS AR R G I o L, % T SRR O E , 204
R B4R FIE A0 B B RIRS, U HIE AT 018 8., S AP 1 B . RAKBORRE , HEE S
FURESE GM(1,1) B, I — R, AR A% A B SE7E A2 R, A (2 )

XV = 150(1),29 (2), 5,20 (0) 5 (n 41, )

HAI— R, B — BB OM(1, ) B, 2, B TTHERS, 351 B RS , 203t
STAEE, FIR, SHORRR ARG, B, ST~ BCHR, Bk b — BB O,
LMRFHE 4, LA OM1, 1) U0, TR F— M, B SR 2 I b K et
BRI BT, R, IS TN B RS Bl — BN L, S5, SR
IE BB Bl T B R e S 2 SR BT A S TR M S T
12 #iEgE

EASE 9t FICHRY , 5% R Ve R U1 6, BT O L1 (R B S B o T RS, S0 (5
91, B 5 SRR T SN 2 VTN S R0 TR TR U S0 20) TR TR 2 4
EHHYE AL (£ SECER AT R EOR S XY R B AL s 36 M BT RIS T S0
5,8 An) RARHIH n AR, | RAHIE, MBI P, %

= A | 9)
_ (1+4)"

B R S S LD TR, R LA K e 1 Y ST, 3 T 0% 1B T )

R, BB ERER B A(n) RARE n ELHRE, WA SRIE P, W

__A(n)
Pz_(1+ﬁ)n (10)
gZa3(9) .(10) W5 n FH B A& B R EFEHIE P H
' _ A(n)
P'(l +)"(1+8)" an
SIS RBCH
1 .
n)= 12
B(n) (1+)"(1L+8)" (12)
o .
P =A(n)B(n) (13)

2 LPIEERRaRES

FIAL A SRS RARGEPR K, HROERRERAEEER, SEQEBERRNE
1B BT Bl 8% , BX 1999 4F Ry L HENL4F
®1 RESEHRBETER

Tab.1 Each year of equipments maintenance management fee Ax
{# A4 2000 2001 2002 2003 2004 2005
R 40 42 45 49 53 59
AT IE 37.04 36.01 35.27 36.02 36.07 36. 95
B L HUE, B S éﬁﬂi@i&%ﬁfﬁﬂ H
X = {37.04,36.01,35.27,36.02,36. 07| (14)
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Tab.2 Estimates be worth AT
R 2000 2001 2002 2003 2004
Eha(E 37.04 36.01 35.27 36.02 36.07
T v, 37.04 35.75 35.84 35.94 36.03
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Tab.3 Error margins analyze
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Vi 0.2525 . 0,120 0.346 0.762 —
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MELIUE K 36. 565, 4ERT1RZE K (36. 95 —36. 565)/36.95 =1. 04%.
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Tab. 4 Accuracy comparisons
R Z¥ : BEHUE BE HXHRE
x5 a u 0 (5) 2 (6) e(5) £(6) 4; A
EASR: Eill -0.002 606 36. 656 36.03 36. 124 0.04 0.726 0.11% 1.97%
FiiE A -0.007 4 35.120 3 36.175 36. 444 0. 095 0.506 0.26% 1.37%
R AR R -0.014 1 35,559 4 36. 053 36. 565 0. 017 0.385 0.05% 1.04%
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The Application of GM ( 1, 1 ) Model for Maintenance
Cost Prediction of SAM Weapon System

CHEN Shang - dong, ZHANG Lin, CHEN Yong — ge
( Missile Institute, Air Force Engineering University, Sanyuan 713800, China)

Abstract ; Estimating maintenance cost is an important part of LCC (life cycle cost) management. Due to the limi-
tation of maintenance cost data of SAM system, GM (1,1) model is briefly analysed, the precision of maintenance
cost data is also discussed. Then, aiming at a new type of SAM system, the application of GM (1,1) model is sys-
" tematically discussed, and the precisions of former infonﬁation GM (1, 1), new information GM (1, 1) and me-
tabolism GM (1, 1) model are compared and analysed. According to the result of the analysis, metabolism GM

(1, 1) model is accurate and less sophisticated.
Key words;surface ~ to — air (SAM) missile; maintenance cost; grey prediction; metabolism GM (1, 1) model



