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Df Sum Sq Mean Sq F value       Pr(>F)  
g 1              8                8              8    0.03002 *
Residuals   6              6                1                  
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dat <- c(
3, 3, 1, 3, 5,
4, 3, 4, 5, 7,
6, 6, 6, 4, 8,
5, 7, 8, 7, 9,
3, 5, 2, 4, 6,
2, 6, 3, 6, 4,
3, 2, 3, 6, 5,
2, 3, 3, 4, 6)

A <- factor(c(rep("A1",20), rep("A2",20)))

B <- factor(c(rep("B1",5), rep("B2",5), rep("B3",5), rep("B4",5), 
rep("B1",5), rep("B2",5), rep("B3",5), rep("B4",5)))

summary(aov(dat~A*B))

��

8D 8B :8F 0 1  

2 7 7 4 8A 7 3 8 5D 3 

0 * - * - (
1 - * )* * )-

0.1 ) * ( * )
6 >: 8 * (

7> A> 9B: . )



��������

21

��

( . .( ,) . .

4 2



��������

22

��

A1 A2

A1 A2A1 A2

B1

B2


������	 �������	

20 - 1 * * ) , * , , *
- 401 68 1 8 7 8 7 
- 401 68 1 8 7 1 8 7 ( 8 7 (

9 08  06< 20 "

1 20



��������

23

��

0: 5D> 5A 2 6 5A 1 6 D B -1 

. ) ))

. ) ) ) *)
4 8D6

5 : 7 8 F F F (
F F

*,
A

2 3

0 * * * ,

1

041 , , , (

( (

)( +

3. 3.

A 5 9

2 ( , 3. 6

9 < B5F = B



��������

24

��

( . .( ,) . .

B

8 4 B A

a

B a



��������

25

4

F

4 F

9

2 1 5 0

2 1 5

5



��������

26

��
�������
���	�����

( )å - 2
���	���
����

( )å - 2
������������

( )å - 2

��	���
�����

�
�

E EM

F / T

S 15 7 5 35 15 7 5 / 35 3

1 7 3 1 7

12 7 2

1 =68 11 7 01 / T

/46 =
 

.== =

2 4 *

 <



��������

27

 
5

3 A 3

3

3

��
��	��������
�����

( )å - 2
���	����
��� TS

( )å - 2
�������	������ AS

�
�

( )å - 2
������
������
��	� wS�

( )å -- ����
����
������	
��
2

eS



��������

28

5 = F

/

A

��
<: , , - + - -  

1 >: E   

>: E F .)   

: M :E <: 1 3 E    

3 E .
2> 8 8 5 :D 8 4 : 6 04 

7 A< : ( ((((

3 E . A AD
2> 8 8 5 :D 8 4 : 6 04 

1 - - ) - +
7 A< : ( ++,



��������

29

53 07 F 1 1

5 4 6 .

8

8

0

0

5

6

7

4 + + , * , , + - - + -
0 7 4 :< 4 <6  0 , <6  0( ,
1 7 4 :< 4 <6  4 <6  1 ) <6  1( ) (
8 7 4 :< <6  ) )
99 <A :  B0"1 2<<:< 8 8 0 8 1 8 0 1

0 21



��������

30

��1BB B

0: 6D> 6A 397 6A 2 E7 D9 4B 2 
59 D7 ( ))*

1BB B .
0: 6D> 6A 397 6A 2 E7 D9 4B 2 

. (
59 D7

1BB B
0: 6D> 6A 397 6A 2 E7 D9 4B 2 

) ) ) (
59 D7 ( ))*

1BB B .
0: 6D> 6A 397 6A 2 E7 D9 4B 2 

.
59 D7

���
�

���
�

��	�

*
< 4 F

B B B 0 2

75A1 **+

.  

13.

* * ,*

13 **+

.3

13.3

96

2  2



��������

31

•
1

•
6

•
•
6 6

6

• 2

•

6



��������

32

sVuoF
A Gi yG Gr e

d H Fh

tn M
3--1 26 - - -3 6 1 - G l

e
N O F

H

������

(
Q a

8 8 9 4 0 8 7

2 7 I 56 341

. . . .

(

)

(

( (

)

(

84 8 I



��������

33

��
dat <- c(
9,  7,  8,  8, 12, 11,  8,  13,
6,  5,  6,  3,  6,  7, 10,  9,
10, 13, 8, 13, 12, 14, 14, 16,
9, 11, 13, 14, 16, 12, 15, 14)

A <- factor(c(rep(“A1”,8), rep(“A2”,8), rep(“A3”,8), rep(“A4”,8)))

( +, 4 4   

11+4 + 8 -+ :) 44 4    

��
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dat <- c(
3, 3, 1, 3, 5,
4, 3, 4, 5, 7,
6, 6, 6, 4, 8,
5, 7, 8, 7, 9,
3, 5, 2, 4, 6,
2, 6, 3, 6, 4,
3, 2, 3, 6, 5,
2, 3, 3, 4, 6)

A <- factor(c(rep("A1",20), rep("A2",20)))
B <- factor(c(rep("B1",5), rep("B2",5), rep("B3",5), rep("B4",5), 
rep("B1",5), rep("B2",5), rep("B3",5), rep("B4",5)))
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2 8 A 8D 5 9B 8D 4 9 6E 4 
7 F 9 F ( ) - )
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7 F 9 F ( )

8 >B : F. )
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7 F 9 F )
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7 F 9 F ) (
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