( , 2524 , 2537 , 2539 ;

Makridakis, Wheelwright and McGee, 1982 ; Brockwell & Davis, 1996)

(Peseau, 1973 ,

2526)
2
(qualitative forecasting) (quantitative forecasting)
( , 2537 ; , 2539 ; O’Donovan, 1983 ; Newbold & Bos,
1994 ; Brinkman & Mclintyre, 1997)
4 ( , 2539)
(immediate term) (short term) (medium

term) (long term)



Forecasting Methods

Qualitative Methods Quantitative Methods
I
Good Guess Time Series Analysis Causal Models
Jury of Exec Opinion Naive Regression
/ Analysis
Sales Force Composite Moving Average
Delphi Method Exponential Econometric
Smoothing Models
Customer Surveys
Trend Analysis
Classical
Decomposition
Box-Jenkins
1
1 2
(time
series analysis)
( :
2535 ; , 2538 ; , 2539 ; Makridakis, Wheelwright, and
McGee, 1983) (time series

data)



( , 2519 ; , 2536 , 2540 ; Tintner,

1997)

¢ 253 5

(short term forecasting)

(accuracy) (

, 2524 ; \ 2539 ; O’Donovan, 1983 ; Brockwell &

Dauvis, 1996)

ARMA (autoregressive and moving average model)

ARMA(p,q) (autoregressive and moving average order p and g model)

AR(p) (autoregressive order p) Y, Yt........
Ytp P MA(q) (moving average order q)
Y, eM...... etd
q AR(p)

4], ®2 MA(q) 0102

00

AR(1)  ARMA(1,0) Y, =no+An-ite,
MA(1)  ARMA(01) y,=0o0+et-QleX
ARMA(1,1) y, =&0 thy,-x+el



(autocorrelation function)
(partial autocorrelation function)

ARMA(p,q) ARMA(p,q)

(nonstationary time series)

ARMA(p.q)

(regular differencing) (seasonal differencing)

ARMA(p,q)

(Brillinger, 1981 ; O'Donovan, 1983 ; Bowerman & O'Connell, 1993 ;

2539)

(2513), (2518), (2521)
(2525) (naive method)

(2513), (2513), (2513),

(2514), (2514), 1 (2531)

(2538)

' (2519), (2522)
(2540) (2539)
Pindyck Rubinfeld (1998) ARMA

(structural equation models

van Buuren (1997)

30

: SEM)



I AL U
| « -
ARMA
! van Buuren (simulated)
Molenaae (1999)

van Buuren

ARMA
Molenaae van Buuren
2
YH —P Yt Yn Yt
d,
1
0, -8 I
8(-2 8(
o’ c’ (o o’
(n) lma ARMA(1,0) vi3a AR(1) @) Tuea ARMA(0,1) ¥i3a MA(1)

() ARMA(1,1)

(leading indicator)

Conte (1998), Zellner,



Hong  Mn(1991)  Zellner  Hong (1989)

(SEM) (Ieading indicator)

Armstrong (1992) 6
(root mean squared error : RMSE)
(median absolute percentage error : MAAPE)
(mean absolute percentage
error : MAPE) (geometric mean of
the relative absolute error : GMRAE)
(median relative absolute error : MARAE) r ' (Percent Better)

6



(2540)

( , 2527 , 2528)

ISO 9002 ;

6 RMSE, MAPE, GMRAE, MdAPE, MdRAE

Percent Better



<Jx

transfer function

4.



(MdAPE)

(Percent Better)

(RMSE)

(MAPE)

(GMRAE)

(MdRAE)



(SEM)

(leading

indicator)

10
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