3
J
I(type | error)
(power of test)
1 (Skewness)
Yy
3
21 (Skewness)
(Mean) (Mode) (Median) 2.1

Mode = Median = Mean

2.1
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22
/‘
e
Mean Median Mods "Mode Median Mean
22
22 .
(Measure of Skewness) (Moment)

a _fh E{X-fxJ

“3=N i)t

3 = E(x-"y

= [v{X)Y2



0.25,

0.5,1.0,1.5,2.0 25

2.2 fl
025,05 ,10,15 20
25
221 (Gamma Distribution)
X a ?
X
! "t \x>0 /
! (jc,or, /?) = - — Xaex ) x>0;a> 0;/?>0

( ) fiaT(a) o] pCfl)

a (Shape parameter)

0.640,1.000,1.778,4.000, 16.000 64.000
(Scale parameter) 1.000



X

v(X) =a2=g32

(Coefficient of skewness)

=91 r- ! - -

tif ) A
(Coefficient of kurtosis)

«4=3+%,
z I?
1?7=1 ( 1?) a
?

(a) (ad (a4)
64.000 0.25 3.09
16.000 0.50 3.38
4.000 1.00 4.50

1778 150 6.37
1.000 2.00 9.00
0.640 2.50 12.38

23



04r
= gz L9758
035
03 a = 1.000
0.25H
}—_ a - 9.640

- a=4.000

0.1 a = 64.000
a:mo:o/\&
0.05
% TR SN R A A L L R

23
a =0.640,1.000,1.778,4.000,16.000,64.000 p=1

222

1
f(x-,a,P) =— axa exp ;x >0\a>0;/?>0

0.8630,1.000,1.2110,1.5630,

2.2110 2.7656
1.000

X 15
1 X

E{x)=n =~ 1+£|



H ) )  M1) )

B=1(

24

2.7656
2.2110
1.5630
1.2110
1.0000

0.8630

r(i+

S (i+4)]

(Coefficient of skewness)

a4 =

(«)

‘ 3] £ 2
I'Ll+;—3l"kl+ )F

a

1) 1
(n — |+ 2r’(1+ —)
a a

g_l"{l = 2—\| -

a/

14

I"LH—

(Coefficient of kurtosis)

1?)

(a,)
0.25

0.50
100
150
2.00
250

1?

1
a

")]"

(«4)
2.77
3.03
4.16
.6.13
9.00
12.83

14



f(x)
a =0.8630
5" a = L0000 a = 2.7656
4 /" a=12110
1
@=22110
0s
@ = 15630
00 0.5 1.5 2 25 3 ;5 4 45 5 X
24 'y

a =0.8630,1.000,1.2110,1.5630,2.2110,2.7656 P=1

223
X 1 <2
Inx- A4,
f(X;/lb,O'z)=—~—l—~,7€Xp ( ) i x>0,cr2>0,- 0c< fj.b <cc
" xo(2m)”2
b (04 Y
r-ln A Y
exp(/4,) , X 0.0000
O X 0.6410 ,0.5513 5
0.4435,0.3142,0.1641 0.0831
X
1 X

. (o
E(X)=p =exp ph+—
\ %



X

V(X) —e— ( (D
JV m~ exp( k)

) = exp(<x2)

@ ={( +2H0)- "2

aA= aA+ < 3+3UR-3

i) cr
14, =0( 14,) 7
(<7) (ar) (a4)

0.0831 0.25 311
0.1641 0.50 345
0.3142 1.00 4.83
0.4435 150 7.25
0.5513 2.00 10.86
0.6410 250 15.86

25
(7
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f(x)

25 (

s iA
& 14
1k
=y
o et
osf //
o= 0.6410
0 L L n n ===
0 05 1 1.5 2 25 3 35 4 45 L]

/14 =0.0000 cr= 0.6410,0.5513,0.4435,0.3142,0.1641,0.0831

2.3
231 (Student’ t test)
Gossette (1908)
“ Student”
(degrees of freedom) n-1

(Student’s t test)

(X -
/
x = = ™ ¢

tertalm



(Johnson's t test)

t> laf{n-)
t< -t, t>1,
. -) f, -
2.3.2 ,
Comish-Fisher
={*- 1 " ssn
X =
[13= 3
<_x -
> »

233

(Computer-intensive  methods)

,Y‘

Johnson (1978)

]n IJL(* -X)2

=-X(x, -x)3
ft M

( Sutton’s composite test )

Sutton (1993)

(normal approximation bootstrap methods)

{(«-1)/(C -3)}~-



1.
2)

3.

]JJ.G]F *l 'y
<- .1
<-Z. "ré {(»-DI(»-3)}*I-<-,,1.,
> Nalfi-\
>Z .10 {(-D)/(»-38)j*">1,.1
[ *1 > Mor/2/i-1]
({(-D1(,-3)}X ™
{(
NN |'
) F Empirical probability distribution Xt,i=1,23»m
X, X,
XX, X ~iid F X' bootstrap sample
) X *1
X
*
i ft)*ez 3 \*A
) 2 3 B Ll R |
) Ps bootstrap



Variat*
wy
|IF -
h »
A* Zt 1
t1 = ‘alB
N,
120 -
)
234 (Ling Chen’'s t test)
Edgeworth

059

= +6 /&N 1+Xl+

20

Ling Chen (1995)

Ao YIX1-X)2
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