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' 12520, 41-49)
(The Classical Theory of Employment)
(Full  Employment)
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2. 1 '(John Maynard Keynes )

2.1.3
2539-2540
2540-2545
2540
2541 141
2542 148 2543
2543 1.19
2542
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22.1

2211

(Delphi Method)
2,

Sciences)

(Stochastic Models)

Models )

1

(Qualitative Forecasting Methods)

(Quantitative Forecasting Methods)

( )

(Deterministic Models)
(Physical

(Probahilistic Models)

(Regression Models) (Time Series
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scatter diagram

" (residuals)

(Mean Absolute Percentage Error)
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222

" (dependentvariable) " " (response variable)

(independentvariables) — © " (predictor variables)

1 ' (Multiple Linear Regression Models)
Y

Y=E(Y) +£
=Po+PLL+/222+... + 2%k +$ ()

e(y) E(Lx2..xk) Y  J0+BKL+ P22+ +Pkxk
XX X2,...xk
Xn, Xj2,.-xik,Y1 1/ =12,...
X1=Xii/x2 = xi2/*vxjt = /Y = £=£1 = 12.01 «
1)
X - E(Y1) + ¢
=Po+PIx +p2XR+—+pkxik+ 1 .i=1 (2)
£11/=172,..
Lecy =0ll=12,..,
2.V(E]) =e(£2) =a2,i =128,
3. Cov(EL, s)) =E(£1 ) =0 1/ t]
4, £1~N(0,cr2) 1 =12,.
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OLS 0, . Pofpl..VPk
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gy 0 ~ BAtPi Pk~ Bt= 0,1 =12..k

22218 ~S A ~Po~PIxil ~*~PkXiK)

BoZ xi* +Bif xIXil+B2E x2Xj2+ .. +BkE x" =£ xilY,

Vv YAs0s s X12 X
y= % y= LoXa X2 .o ox2
DN 209 x,,
Po £1 BO
il 7 a- B
N y A
Y X1
P £+1
B. k +1
X x(k +1) 1

Y =Xp +f (4



€
~ Nn(0,Ja:) (5)
£, 211 0
(T2
Y1/ =12..,
|~ N n(x/?,ja2) (6)
)
(x'X)B =X!Y (7
(7) (X'X) X' X
B=Cx'xj IX,Y 8)
y )y
X1—x01/x2 —x 02 - / Xk —x Gk
| =x'0B

=B0+ 1xon+ Bxo2+.. + Bkx(k
X g—(x 0L--xq2,.../ x 0k)

11 y
(histogram diagram)
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log 1y
12

13

1 Y =PO+Pxx +#x2+¢£

Y =P0 +piXxl tYy2x2+t

2 y=a+/7(1/xy+£

Y =a +pxi +£

XX = 1/x

X]

= X

X2 = X2

iy



| ed=yi-y]

il e =1, 2. )
6,
(standardardized residua!) eJ*MSE
1. j1
2 X
3
4 , (normal probability plot)
e, el tmse
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es( eJy/MSE )

2.3 2.9

2.3
Y
14y )
(Weighted Least Squares Method)
24 2.5
24
24
24
25

[Sample Autocorrelation Function (SACF)]
k,(k=12,.) '
(significance level) 0.05
Lk- 1)

ti
2.2

Iny,

ax?2

rk elre2,....en
(Critical value) 2/Vn
Durbin-Watson
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22.3 (Time Sérié Moels)
1 ! ! (Exponential Smoothing Method)
(Weighted
Average) ( )
(
)
(Geometric)
(Exponential) 0 1 1]
Y=avt +a(l-a)Yt 1+a(l-a)2%2 +...,(0<a<1)]
11 (Simple
Smoothing Method)
Y t+ t
Ft =aYt+{\-a)Ft1 D 2,
Ft = Y t+l t 1/=123,.
Ft 1= Y t-1+1 M 1/=123,.
o= () Y t
a = (Smoothing Factor) 0 1
R Ft 1
R2.. H Fq FO
FIfF2,.. R 1 R
Fq Fq Y2, vt ' Y

FO=A(yl +Y2+...+ 1)



a
0.02,0.03,.. « =
(MSE) MSE «
12. !
Smoothing Method) I
(linear trend data)
data)
yttl T+l 1
al al .
Y7)= 2+ 1- 1+1-a, 2]
Ml=aYt+(1-«) 1
A=« ™M+ (l-«) ™
™ ™
™ ™ ™ ™
2-A -7 A
=

LA (t-(T+1)I2) YA

13

Yt =st +1/31

! t=avt +(1-a)(st_1+f] 1)
! BLY(t- th)+(1-y)fsre

22

« a=001
MSE

(Double Exponential

(seasonal

TM2’ TM2l TM3l TMS,.”, ™ ™

(Holt's Two -parameter M

a,(0<a<1) Y.
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2- (Autoregressive Method)
Y Y
Yt Y t V
yye,..
Yt-9q+ oMt 14024 2+-"+0kVt k +£t
t
I< k=12

yt =Q +Ct 14+C2% 2+, +CMt k

C1,C2,...CA 1 6%0,0192...9k
€UC,...ck
- (Classical Time Series Analysis)
{YJ
3
B (trend-cycle  component) (seasonal
component) (irregular or remainder component)
Yt
1. (Additive Model)
Y- Tt+st+£t
2. (Multiplicative Model)
Yt =Tt xSt xe
k(i t
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Tt - t
(low-order polynomial) ~ Tt =)0+ Tt =p0+Pit+p22

t t
(seasonal indicators)
st =alllt +«2)2t+--+0UTIt (1t )
£- tan - 1 4 @A, sy s
/
= + t+irnt
Yi= 0+ 11+ 2vyWl+ 2120+ t
t
it 1 / t( 1lk=i /
t 111=0)
4, AR (Regression Model with
AR errors)
Yt —fia +AXi,t +/22: Fumprikit et
t k(i

t
AR (1) (first- order autoregressive model) t AR (1)



Yt - Po +PIxlt +p2x2,t+MW+Pkxkt + £

t = fat-1+et

t

=0 + +h2x2t+ -+ kxkt +St
t —Cst 1
0, 1 2., Kk 2, 5U.....pk

AR (1)
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