41

(Statistical Forecasting)

* (Decision Making)
(Alternative)

L *r
(Forecasting) ' 1
U

L

2. (Market Share)
3.

4, (Risk Analysis)

2

4.1.1
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(Markov Analysis)
(Smoothing Technique)
(Adaptive Filtering)
(Classical Time Series Analysis)
Box-Jenkins

412

(Regression Analysis)
(Econometric Forecasting)
1

1 (Time Horizon)
(Short Term) (Medium
term) (Long Term)

(Seasonal)
(Cyclicle) (Trend)
(Random Disturbance)
(Identify)
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3.
{" (Statistical Inference)
Box-Jenkins
4,
(Complex)
/
B. (Accuracy)
) (Non-statistical Method)
(- ingle-value Forecast)
(Confidence Interval) u !
(Statistical Method)
4.2 I
2
4.2.1
(User Friendly)
Menu-driven Interface
4.2.2 (Preprogrammed Software Package)
SPSSIPC+, SYSTAT, SAS [Hanke and Reitsch,1992]

4.3

43.1 (Markov Analysis)

I
(Probability) ) I (Matrix Operation)

2



(Transition Matrix)

)
(Probability Vector)
*
y
Pin Pr P13 P
pel p2e p23 Pon
Py P Py p
P
P
1 3
v Vq
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(Row)



200
150
5
20

(Credit Card)

N~ W N

(Fund Flow)



0.6

04

04
0.3
0.2

0.6

0.7

0.8

0.13
0.34
0.56
0.80

0.87
0.66
0.44
0.20

41
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455 |
« = 200(0.87) + 150(0. ) + 75(0.44) + 20(0.2) = 310

= 135

4.3.2 fi(Regression and Correlation
Analysis)
(Regression Analysis)

(Dependent Variable) Y (Independent
Variable) X
(Linear Regression)
(Non-linear Regression)

2
LA (Simple Linear
Regression) 'l (X)

1 Y
(Regression Coefficient)
e (Simple Independent Random Sampling)
X Y
(Least Squares Method,LS)
(Partial Differentiation) a b



nixy - aX)GEY) Covxy
nix2- (IX)2 = Varv

87

{
(X) 3 Vi

{

2. if (Multiple  Regression

Analysis) ] AN (X]1 X, X ... X)
{

Y = a+ bx + b%2+ b33 T

b ) (RegressionCoefficients)
b Y X 1

X
b 1]
1



Tﬂuﬁ
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Y, LoXxg X, X
YE I X EE XSE k E
Ys ! X = I X 23 Xss * st
Yk 1 X’Zr» X?n X’Rn
- 4

e N

b, eE
- be > ¢ = 9 3

bn—l e—

b (Partial Regression Coefficient) e
! , (x) °
§ |

(Correlation Analysis)
J (Degree)

(Corréldtion Coefficient,r)



Coefficient, r )

Coefficient, rylk

(Y,

3
L. ! (Simple Correlation
2 (X)Y)
2. ! ! (Multiple Correlation
2
X, X, ... xk
3. ! (Partial Correlation
Coefficient, rylla 0.1101 k)
{
(Multicollinearity)
! (r)
_ nIXY - (IX)aY) _ CovXy
XY =VnlX2- (IX)2VnYY2- CZY)2 = VVaiC VVary
or
2 Explained deviation _ E (YR- Y)2
Total deviation E(Y—Y)2
or

2_ Unexplained deviation _ " (v —v_12
Total deviation

89
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where

Total deviation = Explained deviation + Unexplained deviation
E(V- 2=E(r- Y2+ E(Y-Yr)2

Regression equation yr = h0+ bX

| J”8 . o |
? ? » ?
? ?
? ?
?
?
A\ (Risk Analysis)
4.3.3 (Smoothing Technique)
0
a
o
0l
(Parameter) (Constant Maodel)

(Polynomial Model) ?

2
(Moving Average, MA)



1) (2) (3)
Time Observed Values

Month Period

Jan. 1 200.0
Feb. 2 135.0
Mar. 3 195.0
Apr. 4 197.5
May 5 310.0
June 6 175.0
July 7 155.0
Aug. 8 130.0
Sept. 9 220.0
Oct. 10 277.0
Nov. 11 235.0
Dec. 12 —

Analysis of Errors

Mean Error

Mean Absolute Error

Mean Absolute Percentage Error (MAPE)
Standard Deviation of Error (Unbiased)
Mean Square Error (MSE)
Durbin-Watson Statistic

Theil’'s  Statistic

McLaughlin’s Batting Average

4.2

(Simple Moving Average)

4.2 [Makridakis, 1983]2

(4)
Three-Month

Moving Average

(5)
Five-Month

Moving Average

>1/o./ —
175.8 —
234.2 207.5
227.5 202.5
213.3 206.5
153.3 193.5
168.3 198.0
209.2 191.4
244.2 203.5

Test Periods

4-11 6-11
uAv/L -1.17
71.46 51.00
34.89 27.88
83.37 60.12

6395.66 3013.25
1.60 .87
1.15 .81

284.97 318.98

(Double Moving Average)

*
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). (Exponential Smoothing)

1.

Exponential Smoothing)

(Single

t(x) = axt+ (L - a)St1(X)
1 t(x)
t XtL Xt s
2. a

0 <a <1

2.

Exponential Smoothing)

(Double -



0 <a <1

. tx) ?
Xtl Xtl, -
2. t(x)
t(x) = axt+ (1 - ) 11X)
3. a
®(x) 2
0(X) = ao(t) ("T™al(t)
02(X) = a0(t) - 2(- -)al(t)
a0, ai
aj(t) = nT.tx xtZt
nZt2 - 'Et)2
ao(t) = Zxt _ al(t)Zt

93



a
{ a
4.3.4
Analysis) (Time Series)
4
(Trend, T)
{
{
(Seasonal, )
{
(Cyclical, C)
{
{
(Irregular, 1)
{
(Y)

%

*11
(Search)

(Classical Time  Series
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