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Abstract

For equipment components with relatively frequent failures, the demand for spare parts can be
predicted based on historical failure data. In the short-term future, components may fail in ways
that have not occurred before. A Vector Auto Regressive (VAR) model is established to predict the
value of characteristic parameters. By comparing the value of the characteristic parameter with
the failure threshold, it is possible to predict in advance that the equipment component may fail. If
a failure occurs, the relevant spare parts plan will be formulated as soon as possible to make up
for the lack of spare parts due to insufficient experience accumulation, and solve the problem of
equipment spare parts demand forecasting.
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M BAAAER R RITH RV INE R AT N, 207 R ARG, SR IFAREAR 7 U]
B PSR, @ RTRZ MRS, MR CE A doe s I, TR
— BT DL R g AR R B, IR AR T AN R AR A T N 2k 1] [2]

NT RIAEG T AR A B0 % R AEE R L, -t 2d )\ AR, A VAR RIS N34
Gregr, HARG G220 b N i DG B B RIS A Gr S, T B R S A BRI R AR B TR
KRFR, ZNEEET MG, —AF-HRPEE T2 E, 2ARENEEHSEEFIH, M
e T — () R AR RS, o nsRAD (919 #2 55 °F 22 (Auto Regression Integrated Moving Average, ARIMA)
REREE[3], HXTB &5 BRI ey, RIRERE SE BRI THAR R, DUR] 815 21 T
MWHE SR SE, XMt | LAES) A2 5 U e 18 4]

FAVE IR PO R A PR T DU HOURZ AT SHURI K. T H, & RARIRESERE 2
MRHESEU, —RIEWT, ARE—FMESEURBRGURE, T2 MHESEC B AR H 3L
BLRGUIRAS, WHEUl, FHESE MRS R, FTbL, 14 H [F1JH(Auto Regression, AR)FEZY . H [A]1
F%5)°F¥5)(Auto Regression Moving Average, ARMA)EY | ARIMA HE RS SEE4 56— AN TR AR B 0] /7 51 72 AE X
FEOLT, ARERIEHAER . T VAR B AR 22N SIS 7 FE i e (48 S B8 2 —[5] [6] [7].
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Figure 1. Steps to build a VAR model
B 1. 23 VAR RERSE
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3.1 FRRMEIEEE
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1) M E(X,) = w2 505 A) t TERAH AL

2) JZ%EVar(X,)=o” 2 5hfE t TR A

3) 5% Cov (X, Xy ) = 7 2 R SESIRIRIRG k A58, S t JEoCH 4L

TFR { X, } JFAam.

AT TR G AR B SFARNI[9], BT LAY 2 37 1 EA IO AR AR, AR R TR
JriFA A, e, WP AT DUOR SR I B i AR, SR 2B P I ME . WS A i
LR MTESMA LM MR, FSER M BIR 2 TIN5k, SRAR—ALAR 1 B AR R AL
MBI EEOR,  EARK R AR L TR, BRI

HIA LIR B R 77 v ] LU SR AR TR, AR T — AR TAR S R, ok i AR T
FatE RIABENLIE S, TR E G,

FriE I BENL AR, ABER R SCRRIR E P X, =a+ Xy + 4 o HIER, X RIHBTER
ETHES, o FHE, X RIE IR T RS, X REA L LIS

BB M e AR, B RISCE RS X, =a+ t+u, H =0, BRTEN, X 2
B BT, pANT R, X AL R, XA T X, =a+ B+ X+ H =0,
T X, AL R p RS .

—HEAE TR H A — R RA R A, #AT LUR A — € 7775 2 B AP A2 1 [10].
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(X 531 8] 5 B AAAE BE L IE R 33080 2 1 8 M 3 o PRI ARAS 5605 2 24T Dickey-Fuller 56 (DF %) Fl ADF
K256 (Augmented Dickey-Fuller).

3.1.1. DF RIE&RTE
1) EEBHR, WRGEIGEIE R FEAZET 0, I+ H PHECAR IR 8481k, R AR A,
Ay, =C+yt+ oy, +& (5)

AR S 1 R B 0, B I S, B B TR AR A 1 R S i BE AL R I R . A BE AL AR
(Yot=12n} iy, =y, +e&, Hhe RMH, HRAR—Mi, & MTHEENE, o WTER
ARRE, WFR y, AL E LR [11].
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By, NEHTRIIE).

LR VA S ST BRSO AE, AR T AT DU R SRR

2) FRFEGHAEA A A S, ISR AR .

Ay, =C+oy,,; +& (6)

A X ) A2 5 B BE AL A i
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DF K3t — ZH A0 0% i A & A A DO RIMBENL A B 00— B B BRI X, = a, X, + & AR,
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i=1
AX =a+8X_ + ). BAX +¢& 9)
i=1
AX, =a+Bt+S5X + D BAX ; +¢& (10)
i=1
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Table 1. Transmitter characteristic parameter sampling data

L RSNFHESERERRE

pllRsY6 1 2 3 4 5 6 7 8 e 50
Wi Ek  19.72 19.75 19.75 19.78 19.76 20.01 20.51 20.63 e 22.23
TAEREIC 102 10.6 10.8 10.9 11.1 11.2 11.1 106 e 10.3

B FERE B EAT I — AR ACEE, X4 AN AR SR AN A s B 4T ADF 6. Horh, &4 — ke
Je B AN T AE IR B # pValue {E 3036 2 fzR o

Table 2. One-time inspection ADF inspection value
2. —RIY ADF K10 {E

A TARIRE
0.06 0.02

BEMIKTEE 0.05, i EZ & pValue {8 0.06 KT B2 1K1 0.05, ATLAAT LA 4 7 80
BPIEFAR; 1 AR AR & pValue 5 0.02 /T2 EME/KSF 0.05, AT DL TARR B 74 50 & PR .

Xt R AVBER AT — B 2 is L, BRI AR pValue 7y 0.001, ixfE/N TR MK
. BB, AZESMEEE T AR EE T PR R

AR ARG, 7R E T 25 VAR TIEBRL 4, AR EON 1 &8, R4E AIC &
B e, 24 AIC R/, B fcoRd o #A. {8 F /s —F¢(Ordinary Least Squares, OLS)iZ%, KAREEAS
TR FRE FF Hos g g i 5, AT SEBIARE R E fr o RASHLIN ¥ 240 VAR TGS AY 1) B HAf
Riff] AIC W 3 fim

Table 3. Forecast model order and AIC
52 3. FUNREIM R AIC

& p AlC
1 -23.80727
2 —23.79840
3 -23.58177
4 —23.09444

ME 3, Hp=1K, AIC B H/ME-23.80727, RHILHfiE VAR BRI ECh 1, B dd s
JERIZE AR, FETZAEALG Rk 4 WIEWE T, 5B & BT . B FESE0
TR R Z2 R 4% 4 FioR o

Table 4. Parameter prediction error rate based on VAR model

F 4. ET VAR EEMSHIUNRER

N s R TAEREE
VFER/ € — - — -
SERRME TR SERRME TR
47 21.98 21.32 9.8 9.1
48 22.19 21.96 10.1 9.4
49 22.21 21.67 10.2 9.7
50 22.23 21.35 10.3 9.8
ST EIRIXT 15 2 (%) 2.59% 5.95%
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Figure 2. Forecast effect diagram
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