1
1.1 J
if
(Assumption) h
(error)
(model)
Y = XP+ C
Y X1
X XP rank = P
P
PX1
C X1
P 1
(Assumption) !
L. E(ci) =0 ;i1=1012m.

2. E(cic)) = 0 i iz 12m



3. ei ~ ND(,62)
(Least Squares Method) p = (X'XJ-IX'Y !
g =62 (X'X)-1
P ' (Best Linear
Unbiased Estimator (BLUE)) 1 Gauss - Markov
62 2 62 = n-p (Y-X0)'(Y-XP )
02 @ 6" (Efficiency
Est imator) '
(Uniformly Minimum Variance Estimator (UMVUE)) C
C
P 62

standard error
1
(resampling)
The jackknife
The bootstrap
Half - sampling
Subsampling
Balanced repeated replication
The infinistesimal jackknife

Influence function techniques



The delta method
! standard
error ! | y ! (bootstrap)
! nonparametric - maximum
likelihood  estimate
(Maximum Likelihood E stimator(MLE))1 ! !

") .. 1979  Bradley Efron | )

Jackknife Quenouille (1949) Turkey (1958) Il
! ! N !

(standard deviation) ! (correlation coefficient)
I« ! ! !
I | I I
| ! |
! L I
(Ordinary linear regression) Y=X@+e ! !
! !
! (Monte Carlo Simulation Technique) L'l (generate)

! ! | (Relative Efficiecy) !

1 Efron, B. "The Bootstrap" The Jackknife,the Bootstraps and
Other Resampling plans (1982):27.



(accuracy)
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1.3

Ct

(Mean Square Error) MSE

(model)

(identically independent distribution)

vodid F = 12k
F probability distribution
E( ) =0 c 1= 1,20
E( =0 i+
V(i) = 62 ;62 >0
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VAX-11/750

—
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1 ]

50
10
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(>P)

(siraulaton)



Xi
X2
X3
X4
X9

Xi

I/

1.00 0.00
15.00 20.00
30.00 100.00
60.00 150.00
100.00 200.00

I ;1 = 123,45

(Normal Distribution)
(Uniform Distribution)
(Logistic Distribution)



(Double Exponential

Distribution)
(Scale Contaminated Normal

Distribution) 1% 5% 10%
25% 2 3 10
‘ 0
EA) =0 ; i=1,2, (62) 100
9.1 (Normal Distribution)
12 (x-}.\)2
1 26
f(X) \W e 0< X<




9.2 | (Uniform Distribution)
f(X) = — Ca<X<bh
|
a atb b
E(x) = Ja t+ D
2
! V(x) = (b - a)2
9.3 | (Logistic Distribution)
V XCU
f(x)

P (1 b . -tsf) )2

- D< X< ®




E(x) = a
v(x) = 1 2 p2
9.4 I (Double Exponential
Distribution)
f
) = 2P*® i » < X <P
I\
! \\
\
,//'/
oo/)l 0 o =+ 00
E(x) -

v(x) 2p



100

10

9.5 ' (Scale Contaminated Normal
Distribution)

o= (1p) N(p.6h + PN ,c262). ¢ >0

X N(L 162)
1-p N()itc262) P
P 62
P c (Fixed constant)
10. ‘ 200
11. ' (with replacement)
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1.5
1, (Mean Square Error) ( MSE
0 0
b6 E(0-0)2
}
0 r P 1 PX1 1
| (
2. (Variance) 6
‘ 0 0 E( 0 -E(0))2
3. (Unbiased) 0
' 0 0 ) 0 Eo) =0
4 (Sufficient statistics) '
I XL.X2o X
f(x,0)t 0 cil U= t(X5X2 e Xn) (sufficient
statistics) 0 U2 e tr
r=2.,3,..., ‘ (conditional density function)
ti,t2, ——tr-| t gty ollY tr-1/t)
) o | Moo
D, \ (Best Linear Unbiased
Estimator) 1 BLUE ' 0
BLUE 0 0 3
5.1 ?
5.2 )

5.3 }



1

.0

11 (.
(Uniformly Minimum Variance Unbiased Estimator)

| 0 (Relative Efficiency) ! RE

RE (10 02)

MSE(02)
MSE(0 )

UWLE
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