1
2
( , 2539: 1)
(independent variables) (dependent
variable)
(multiple regression)
y = Xyg+e
y nXl1
X(ptl)
P (p+1) X1
X1

P
E(e)-0 Cov(s) =a 21,

y0=(XX)_IX ,



(multicollinearity)

(accuracy)
. 1970 (Hoel) (Kennard)
(Ridge regression method)
(P (12)
P P (JAraceyxxyx
(equivalent) P (3
eCPP) = PP +or2traceCXXy'
E(PP) = + AN t-+] -
P
P 02trace(X x y | P
X (X X) K
(X X)
pR(k):(XX'I'kinXy k> 0
k (
3) k

, 2533:



. 1995 (Breiman) k

trace(X x (x x +kiyl)

(X X)

(Garrote linear regression method (G AR))

A (jr,-1jT ckPkxh)2

@ =
e A cR<(ptI)2 P
k=1
ATw = ik = \,p )\
{cky

(Stein estimator)



3
1. (Ordinary Least Square Method) OLS
2. (Ridge Regression by

Breiman Method) RID

GAR

3. (Garrote Linear Regression Method) :
RID
oLS GAR
4
1.1 (normal distribution)
X

Flx) = G\/l_zzexp{— 2;_2 (x—y)z} ,—00 < X <00

0.0025  0.0225

( . 2534: 6)



» )
»

)

1.2 (scale-contaminated normal
distribution)

= (1-p)N(v,v2)+pN(n,c2a?2)

M 1
0 0.0025 0.0225
C (scale factor) 3 10 C
P (percent of contamination) 5 10
P
13
(Weibull distribution)
X
p-1 p
f(x) = ﬁ(ij CXp{—(i) } , x>0
a\a a
a (scale parameter) 1
(3 (shape parameter) 1,2 5
14
(lognormal distribution)
X
f(x) = N 1. (Inx — )2} x>0
o x\2m 20° £ =
J 0
<72 0.05, 0.3 0.7

( , 2533 7)



2 3
3.
4 10, 30, 50
4. (12)
(P)
y =X pte P
(X X)
)
i
0.1,03,05,0.7, 09 0.99
P=01 0.3
P=05
P=07 0.9
P =0.99
(Wichem)
1 3
1
Xy —(1~ay) Zy +«2Z4 wl—1,—n
j =
Z0
a x Xi x2  (x2

2 X x3)

100

(Churchill)

X3)



xij - -alyzy+azb ;i- 1.,

W~G,ai)ng+a¢ﬂ6 >

Z.

a, Xi  x9,(xn x3),(x3, x4 (x4 x5
a2 Xj x3,(x2 x4 (X x5

«3 (x1 x4 (x2mj x§

ad x, X3

(Wichem and Churchill, 1978: 304)

Xjin x3  (xn x3 =0.1,0.3,0.50.7,09  0.99*

(Xj0 x3 =0.01,0.09,0.25,0.49,0.81 0.9801

* 3 Xj  x2, (x2
x3 =0.1 Xj x3 =(0.1)2=0.01 subscript
subscript
0.3,0.5,0.7,0.9 0.99



(*1 x)5(x2n x3 5(xx x4 (x4 x5 =0.1,0.3,05,0.7,0.9
0.99*

X %3, 2 x4  (x: x5 = 0.01,0.09,0.250.49,0.81
0.9801

(Xi x4  (x2 x§ = 0.001,0.027,0.125,0.343,0.729
0.9701

(Xj x5 =10.0001,0.0081,0.0625,0.2401,0.6561 0.9650

* 5 X x2, (x2
x3 5(x3nj x4 x4 x5 =01,(X x3,(x2 x4 (x3nj xy =(0.1)2=
001, (xx x4 xr x5 = (0.1)3=0.001 (xt x5 =(0.1)4=0.0001

subscript
subscript
0.3,0.5,0.7,0.9 0.99
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