11

(dependent variable)
(independent variables)

(multiple regression analysis)

(multiple linear

regression)

yl=Po+tA =1 +Asig +®appyp+gj =12,
yo=xpo+oe
y nxl
X nx(p+l)
P (p+)xl
nxl



1
2 EU) =0
3 Var(£1) = CR 5v/
4
cov(£t £7)=0 5% |
) (multicollinearity)
(Ordinary Least Squares
method (OLS)) P
P=(X'Xy'X"y J=§- MijX]j
. =1
(Best Linear
Unbiased Estimator (B.L.U.E.)) OLS

(Maximum Likelihood Estimator (M.LE)) £
(normal distribution)

(Central
Limit Theorem (C.L.T.))

(non-normality)

(Uniformly  Minimum



Variance Unbiased Estimator ( .| V. )

regression method)

(Huber)

(maximum likelihood estimation)
robust criterion function)

. .2514
(Hampel’s robust criterion function)
. .2515 (Andrew)
(Andrew’s robust criterion function)
2017 (Tukey)
. (polynomial function)

(robust

(robust criterion) . .2507
M (M-gstimator)

(Huber’s

(Hampel)

1

(sine function)

(Tukey’s robust criterion function)

. .2520 (Ramsay)

, (Ramsay’s robust criterion function)

(exponential function)

(Bootstrap)

(Bradley Efron) .25

(Jackknife)

sampling sub-sampling

(Non-parametric ~ estimation)

Quenouille 249 half-



estimated

12

13

14

(with replacement)

(nonparametric - maximum  likelihood

(average of mean square error (AMSE))

(S) (i.i.d)

>P



.tmoinjounntnag 1

15
L
M
2. p=3,6
3 () 10,152025 30 *
4,
41 (Normal distribution)
/ X;//, = 2;’(1_”)2
( ) 2nol )
@=0 1
(Coefficient Variation {CV.))
=1 CV.(X) = 100%
=4 CV.(X)=200%
=9 C.V.(X) = 300%
11 0
Normal Distribution mean =0
------- N(0,)
= N(0,4)
------- N(0,9)
' 5 P
(Green) «.2534 5 (Raykov) .58 !

6 6X5=30



12 1

Normal Distribution mean =1

a——N(1,1)
—N(1,4)
N(1,9)

£(x)

v ¥

42  MIUINUINVINAT (Symmetric  distribution) 1unilezld misusnuesnd
(Scale-contaminated normal distribution)

f(x) =(1-p)-X +p-¥

X 8 G2

Y P Cxr2:C>0
p

C

© W in) 3 2596, 50%
759
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Scale-Contaminated Normal Distribution

0.35 —N(0,1)
——N(0,100)
CNOR(0,1,10,0.25) (|
e CNOR(0,1,10,0.5)
—— CNOR(0,1,10,0.75)

f(x)

43 (Skewed  distribution) (Gamma
distribution)

: - A :
f(x,a,P)-IO , (a}{p :x>0,a>0,p>0

=1 a=0512 4

a (3
E{X) =pa CV.(X)=141% (3=1 a-05)
Var{X) = 33 CV.(X)=100% ((3=1,
CF.(X)= CF(IN=70% (3=1,a-= )

CV.(X) =50% (3=1,a =4)



31 1.4 MsuanuaannuIn

Gamma Distribution alpha=0.5, beta=1

f(x)
O =N W OO

Gamma Distribution

1.2 4
1
0.8 — gamma(1,1)
X 06 ——gamma(2,1)
0.4 gamma(4,1)
0.2
0
0 5 10 15

CV.
C.V.(X) = 141%

16 !
(average of mean square

error (AMSE))

AMSE :1_,000 tYi’ MSE1L

MSE,
P+1



(ratio of different average mean square error (RDAMSE))

RDAMSE; = (AMSE, - AMSE- ), oy,

"""""" AMSEmm
AMSE1
| AMSE 1
L7
L
M
2
3
(Monte Carlo technique) 1,000

4 MSE
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I} (Estimation)
(point estimation)
(interval estimation)
2 (Robustness)
!
3 (Likelihood function)
0 X 0 {0e0)
0 X
Aoz (XA X2 XN)
fix'd)

N0 X) = Y\{x,-, &)

4 (Regression coefficient (P )
(¥) (X
(lope) 5
) (Long-tailed distribution or Heavy-tailed distribution)

fix)
X 0 0
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