3
2.1 ]
X fx ,...,X n e
A(X Nl B(Xi,...,Xn)
0] «
P( A(Xi,...,Xn) <e < B(X1l........ Xn) ) = 1-
1- (0 < < 1)
X1=X (i=1l,...,n) A(XIf...,X n)
B(X1,...,X ) a b (a,b)
(a,b) " 100(1- ) 9 " C 100(1- )%
confidence interval for O 9 (a,b)
100(1- ) a
(lower confidence Ilim it) b " " (upper
confidence Ilim it) 1- " " (confidence

coefficient)



2.2
‘\M‘I. 1 1 2
« P «q = 1-P
(Bernoulli experiment) ' X=1 « x=0
X ( Bernoulli
probability distribution) ] P
f(x;p) = px(l-p)1 x ;o X =p, 1
P ru
' Xx, Xz,...f Xn
£ =x/n = (1/In) Z X X= ZX
1=1 1=1
X
) P np npq
?
E = (1/n) ZX =X
1= 1 1
E(P) = (1/n) Z E(X1) = (1/n) Z
V(P) = V(X) = V(X)InZ = pg/n
i?
P pg/n



X X ~ B(n,p)

Z = P-p 7, N(O,l),

{ p(l-p)/n }1/z

P(-Zx-al2 < 7 < 1i-al2) -

P(-zi-alE < p-p < zi-rt/2)

{ p(-p)/n }1/z

P(P-z1 aV2{ p(l-p)/n }1/z < p < p+zx_@/zl p(l-p)/n

100(1- )% P

11/2)

£ = x/n

<E-Zj.02* p(l-p)in Yz , Mzi_al2{ p(l-p)in 11z )

(1)

(2)



(2)
P(?-Zid /2{ p(l-p)/n }1/z < P< 2+z1 al2{ p(l-p)in J1/z = 1-
P ? = x/n
P(?-Zlc 1/2i ?(1-?2)/n }1/z < P < P+z1C1/2{ ? (1-?)/n }1/z = 1-
100(1- )% P (PL,PU)
(PL) ? - Z1.al21 ?2(1-?)/n }1/z
(PU) ? + Z [2{ 2(-?2)In }1/z
2. |
(1)
If*-p* « zi-ale
{ p(1-p)/) }1/z
H(p) = (?-p>Z - (z1_0/2>zp (l-p)/n « 0
H(p) = (1+(zo)Z/n)pZ - (2?+(zo)Z/n)p + ?z
20 = 2| 4/,

H(p) 0

H(p) = (I+(zo)zin)pz - (2?+(ZQZ/n)p +?z = o



(quadratic equation)

axZ+bx+c = O

X =- + (bz-4ac)l/z
2a
X=p, a = 1+(zQ)z/ , b = -(2P+(zo0)z/n) cC = pz
100(¢ -c0% P  (PL,PU)
: (PL)
P + (zo)z/2n - zo { P(I-P)/n + (Zo)Z/4nZ }1/z
I+(Zo)2/n
(PU)

P + (zo)z/2 + zo { P(1-P)/ + (zoW 4n2Zz }1/z

l+(Z0)ZIn

Z = 4.8

Chen) .. 1990

11

(Hanfeng
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P I (prior
density function) Beta(a,b) )
] ' (squared - error loss)
X 0=9 h(x10)
h(xl0) = XOX(l-O)"_X X = 0,1,2,..., 0<9 <1
0 0 : # (prior
density function)
g(0) = Beta(a,b) = P(a+b) Oa_1(l-0)b_lI ,0 <0 < 1
P(a)P (b)
g(0) 0 g (0Ix)
0 X=x g (01Ix)
(posterior density function) 0
g(0lx) = g (0)h(x10)
1
g(0)h(x10) doO
olJ
J g(0)h(x10) d0 =1 X Pafb) Oatx=1(1-0)bt~x 1 do

P(a)P(b)
= X P(a+b) P(a') P(b")

P(a)P(b) P(a'tb’)



a' = x+a b' = n-x+b

g(0lx) = P(a'+h") Ox+a_1(I-0)n-x+b_1
P(a")P(b")

= P(a'th") oa_1@-ep 1
P(a")P(b")

0 Beta(a',h') - Xta
n-x+h

(e
I

=

L (¢10)

L(OIG)

11
—
D
1
@)
N—
o

o
o
1
T
=
252

- X+a ; X:0,1,2,...,n

a = b*

100(1- )% p

(To retain invariance)

13



1001- )% - (PLPU)
' (PL)
Xt - ol U2){ (xtb )( 1- xtb ) } /2
n+2h n+2b +20

1 (PY)
x+b t+ (20/ Lizyg ( x+b )( 1- x+b ) } /2
n+2h n+2h 120
0=272: 2 , b =

, b

11 b 0.375
' N (Johnson and Kotz 1969)

- (0,0)

14

A.Johnson N.L. and Kotz . Discrete Distributions. New York:

John Wiley & Son, 1969,

A Ghosh, BK. A Comparison of Some Approximate Confidence
Intervals for the Binomial Parameter. Journal of the American

Statistical Association 74 (1979) 894-900.



2.4 | I

3 0%, %% 9%
2,000
VI
' Z
Zl»CL/Z < p-p < Zi»a/Z
{ n(l-p)in }I2

p-zlalf p(l-p)in 5.2 < P < piza_pize p(l-p)in }1/2)
(p-zi ct/2{ p(l-p)/ illz , p+zlal2c p(l-p)in }1/2)

1. W
Ho  »=0.90
HL  » %0.90

(0.90-1.645{ 0.90(0.10)/2000 }1/2 , 0.90+1.6451 0.90(0.10)/2000 } /2)
(0.8890 , 0.9110)

2. B%

Ho P = 095
Hx  » %0.95

01 045
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(0.95-1.96C 0.95(0.05)/2000 1/z , 0.95+1.96{ 0.95(0.05)/2000 }1/2)

{0.9405 , 0.9596)

3. 9%
Ho r = 0.99

HL r %0.99

(0.99-2.576{ 0.99(0.01)/2000 }i/z , 0.99+2.576{ 0.99(0.01)/2000 }1/2)

(0.9843 5 0.9957)

90%, 95% 9%
0.8890, 0.9405 0.9843
«
1
1
25
' nr
1934 . . . . (C.J. clopper

and E.S. Pearson)
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Al 1967
(Anderson and Burstein)
.. 1979 .. " (BK. Ghash)
%% o
15, 20, 30, 50, 100 200 » =0.01, 0.05, 0.10
(0.10)0.90, 0.95 0.99
0.01 <»<0.99 30
p < 0.2 >0.8
200
. 1990 (Hanfeng Chen)
3
= (Zz1d/ )2/2 95%
50, 100 1000 P 8 0.10, 0.05, 0.02, 0.01,
0.005,0.001, 0.0005 0.0001
( = 50, 100, 1000 p = 0.10 , 0.05, 0.02, 0.01,

0.005, 0.001, 0.0005 0.0001)
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