o
unn 3

ABANUNSIRE

4

(The Classical Method)
(The Newcombe’s Confidence Interval)
(The Jeffrey © Confidence Interval)
(The Recentered Confidence Interval)

(Monte  Carlo  Simulation
Method) (Fortran) 1 1,000

3.1

1 3 90%,95%, 99%
/A («1 2)
1) («1= 2
(55), (10,10), (20,20), (30,30), (40,40), (50,50), (60,60), (70,70)
2) «1>«2

- 20%: (65), (12,10), (24,20), (36,30), (48,40), (60,50), (72,60), (84,70)
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-40%: (75), (14,10), (28,20), (42,30, (56,40), (70,50), (84,60), (98,70)

-60%: (85), (16,10), (32,20), (48,30), (64,40), (80,50), (96,60, (112,70)

-80%: (9.5), (18,10), (36,20), (54,30), (72,40), (90,50), (108,60), (126,70)

- 100%: (10,5), (20,10), (40,20), (60,30), (80,40), (100,50), (120,60), (140,70)

- 140%: (12.5), (24,10), (48,20), (72,30), (96,40), (120,50), (144,60), (168,70)

- 180%: (14,5), (28,10), (56,20), (84,30), (112,40), (140,50), (168,60), (196,70)

- 200%: (15,5), (30,10), (60,20), (90,30), (120,40), (150,50), (180,60), (210,70)

3.
(? - P2) 9 DX- P2 0 08
pX- p2 01 pXp2 0.1 09 pXp2
01 px> 2

DX-p2=0 ' (pxp2):(0.1,0.1),(0.2,0.2),(0.3,0.3),(0.4,0.4),(0.5,0.5),
(0.6,0.6), (0.7,0.7), (0.8,0.8), (0.9,0.9)

px-p2=01 ' (pxP1):(02,0.), (0.3, 02), (0.40.3), (0.5,04), (0.6,0.5),
(0.7,0.6), (0.8,0.7), (0.9,08)

0X-p2=02 1 (pXp2):(0.3,0.1),(0.4,0.2),(0.5,0.3),(0.6,0.4),(0.7,0.5),
(08,0.6), (0.90.7)

X-p2203 " {pxp2):(0.4,0.1),(0.5,0.2),(0.6,0.3),(0.7,0.4),(0.8,0.5),
(0.9,06)

pX-p2=04 1 (pxp2) :(0.5,0.1),(0.6,0.2),(0.7,0.3),(0.8,0.4),(0.9,0.5)

( )
pX-p2=05 " {pxp2) :(06,0.), (0.7, 02),(0.8,03), (0.9,04)
pX-p2=0.6 " (pxP2) :(07,0.0), (08, 0.2), (0.9,03)
pX- p2=0.7 (pxp2) :(08,0.1), (0.9, 0.2)
pX-p2=08 ' (pxp2) :(09,01)
( )
= 3x8x(9+8+7+6+5+4+3+2+1)

= 3x8x45
= 1,080
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322
323
324

325

321,

(Random number)

X

43.

e
1

Cla

0,4

()
(Congruential Method)

(ctaXj_ Ymodm 1 =12, ..

1 (c+ax,. ) m

. 2547,
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X1=¢+aXj).1-mkj

R

ki =L(c+aX,_)/mj (

(c+axj_ )/ ) X 0,1... 1
X, X2, .. c,a, X0 X0 (seed)
(starting value)  x; Ri
R = - li=1121.. (3.2)
R [0,1) R ,R2,..
C=0, —231 = 2147483647, a = 75= 16807
X0 ( )
[0,1]  subroutine random
1
X (Bernoulli Distribution) P
X - B(,p)

p{x)= pxq'~x 1X=01 g=\-p 0<p<\

E(x)=p

Ber(p])

1 . UL

Var(x)= pg

x 4N 12, x 1 1
p] 1



(1) j=1 «l @ @
2) Rj~ (of)
3) Ri<p] x1u=1 2 =0
A3LX2.. x 22
Ber(p2) n2
(1) y=1 2 2 @
2) 1- £1(0)))
(3) <p2 Xau-=1 X2=0
R1 1 (3.0)
1 V=X x 12+, X XM= glxXl
1
2 ¥2:X21+X22+...+X|n2:)_(i<2j
]:
2

7,j=12,..«X2,j=12,..«2

¥1- £(«1/?0), Y2- B(n2,p2)

Yy ¥2 (32 (33)
P =N =12
Pli= 1,2 1 2

«1,/ =12 1 2

2

3

............ 32)
............ (33)
2

Y, Y2
............. (34)
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3.2.2 ' 4
1) (The Classical Method)
(1-a)100% IT- p2
pi-P1) 2212, 2%+ M ]
PLi=12 (34)  Qu=1-pt
2) (The Newcombe ' Confidence Interval)
(1-«)100% pX- p2

la2( - 2)

DTy M)
o0 P\ P|+Z\a/2V 1

( 11011,
VP\~ P|~ Z\-a|2V d

(L)

A+ - Zi-alVA(-A)ld+z1 2042 P +A-14 +Z aoNA(1-A)l«l +2' 242

I 12)-ar2 112 1-g/2
«1 «l

(2, 2)

P2+" fig - ZHIVP2(1-PD Q+Z2 /2 14@ 2+ - +21 1220 "2) @ +ZI2 [,
1+/\ 4 1.|. Z].20/2

pni =12 (34) q].:l' P,
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(The Jeffrey * Confidence Interval)

3)
(1-a)100% [4-p2
/
. Ip KL 1PiV
P] ~ Pi —"l-al2
Jori= Py
Tnei (F+172) g\ =1- P\
~ (R +12) ooy
(241 02=\-p2
¥1,¥2 32 (33
4) (The Recentered Confidence Interval)
(1-a)100% P - p2
A o 14120 («l+ «2))( [ «1+ 1/«2)pq - AZ/(«1+« 2)
1+t2/(«1+ «2) 1+ t2/(«1+«2)
A«2/(«1+«2) p <A«2/(«14 «)
P = < P Ac2/(«lt «,)<P<L-A«ll(« + 2)
1- Acl/(«1+«2) p > Acl/(«1t «2)
A p-p2 1=/ g2
p, =12 (4 qt=1-A
3.2.3
4

[(«./4), 2,p2)]
P\-p2
px-p2
2,000

[(«1./4),{ 2,p2)]



2,000

2,000
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0.9863 (

pX- p2

2,000

90%, 95% 99%

pl- p2

2,000

0.8890, 0.9420
25)

3
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