
 1 

 )( 21   

 )P( 

  21 P-P



 2 

(Statistical Hypothesis)

H57

75:H 

(Null Hypothesis)

0H

(Hypothesis eAlternativ)

(1H)

00 :H  















01

01

01

:H

:H

:H







01 :H  0μ

(Two tails)01 :H  0(

01 :H  )0One tail

Type I Error(0H)









 3 

)trueisH/Hreject(P 00

ErrorType II(0H)

()

)FalseisH/Haccept(P 00

)trueisH/Haccept(P 00

(Pot)Power of Test

1Pot

(0H)

 (%)

01 :H  

01 :H  



 4 

01 :H  

 

 

.

(0H )

(0H)

01 :H μμ (0H)

(calZ)(Z) ]ZZ[
2

cal α

()(0)()

 (0H)

01 :H μμ (0H)

(calZ)Z ]ZZ[ cal α

()(0)()

 (0H)

01 :H μμ (0H)

(calZ)Z ]ZZ[ cal α

()(0)()

 (0H)



 5 

),(N~X 2

111  1n ),(N~X 2

222 

2n

210 :H  

0:H 210 















0:H

0:H

0:H

211

211

211







: 

1 2
1

2
2 

:

)1,0(N~

nn

XX
Z

2

2

2

1

2

1

21







33x2 12n2 30x1 16n1 









0:H

0:H

211

210





1.005.0
2


α

64.1Z,64.1Z
22

 

calZ44.1
3330

Z
12

25

16

36cal 





1630

123

10% 

 



 6 

)64.1Z(44.1Z
2

cal  

22
1

2
2









0:H

0:H

211

210





05.0

64.1Z 

calZ

91.1

60

)6.10(

50

)2.6(

4.545.57
Z

22
cal 






)64.1Z()91.1Z( cal  

0343773567

57%

7060

75377434

6321032

3 



 7 

021  21  

3

(t)

3122

2

2

1  

2)-m(n

XX

21 t~
S

XX
T

21








2mn

S)1m(S)1n(
S

2

2

2

12

P





076.7S2

2 7.3S2

1 33.9x2 8.5x1 

046.2
6

1

5

1
58.5S

58.5
265

076.7)16(7.3)15(
S

2

XX

2

P

21



























0:H

0:H

211

210





(t) 905.0

262.2t,262.2t )9,025.0()9,025.0( 

calt

47.2
43.1

33.98.5

S

XX
t

21 XX

21

cal 








 ؟3



 8 

)262.2t(47.2t (0.025,9)cal 

00 PP:H 















01

01

01

PP:H

PP:H

PP:H

1),0(N~

n

)P1(P

P-P̂
Z

00

0




08.0P 85.0
200

170
P̂  









8.0P:H

8.0P:H

1

0

05.0

64.1Z 

calZ

8.1

200

2.08.0

8.085.0
Zcal 






038

200150



 9 

)64.1Z()8.1Z(  

 21 P-P

)P,N(b~X 11130n1 )P,N(b~X 222

30n2 

0PP:H 210 















0P-P:H

0P-P:H

0P-P:H

211

211

211

1),0(N~

n

)P1(P

n

)P1(P

P̂P̂
Z

2

22

1

11

21









(1)08.0
50

4
P̂1 

(2)05.0
100

5
P̂2  

(1)(2)

(1)(2)

(1)(2)

50100

45

1



 10 









0PP:H

0PP:H

211

210

05.0

64.1Z 

calZ

68.0

100

95.005.0

50

92.008.0

05.008.0
Zcal 









)64.1Z()68.0Z( cal  

1

 


