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m
d
>
 

print(m
u,alpha,beta,alphabeta) # print coefficients

m
u
:

(
1
)
 
 
 
 
 
 
 
 
7
5
.
3

a
l
p
h
a
:

A
 
m
a
i
n
 
e
f
f
e
c
t
s

(
1
)
 
 
 
 
 
 
 
 
 
6
.
1
 
 
 
 
 
 
 
 
1
2
.
1
 
 
 
 
 
 
 
 
 
6
.
4
 
 
 
 
 
 
 
-
1
8
.
4
 
 
 
 
 
 
 
 
-
6
.
2

b
e
t
a
:

B
 
m
a
i
n
 
e
f
f
e
c
t
s

(
1
)
 
 
 
 
 
 
 
 
-
5
.
3
 
 
 
 
 
 
 
 
 
4
.
1
 
 
 
 
 
 
 
 
-
2
.
3
 
 
 
 
 
 
 
 
 
3
.
5

a
l
p
h
a
b
e
t
a
:

A
B
 
i
n
t
e
r
a
a
t
i
o
n
 
e
f
f
e
c
t
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(
1
,
1
)
 
 
 
 
 
 
 
 
 
7
.
2
 
 
 
 
 
 
 
 
-
1
.
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1
.
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-
6
.
8

(
2
,
1
)
 
 
 
 
 
 
 
 
 
1
.
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-
0
.
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0
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4
 
 
 
 
 
 
 
 
-
1
.
4

(
3
,
1
)
 
 
 
 
 
 
 
 
-
2
.
6
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
 
 
 
 
3
 
 
 
 
 
 
 
 
-
1
.
4

(
4
,
1
)
 
 
 
 
 
 
 
 
-
2
.
7
 
 
 
 
 
 
 
 
-
4
.
6
 
 
 
 
 
 
 
 
-
6
.
8
 
 
 
 
 
 
 
 
1
4
.
1

(
5
,
1
)
 
 
 
 
 
 
 
 
-
3
.
8
 
 
 
 
 
 
 
 
 
6
.
3
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
 
-
4
.
5

C
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>
 

m
uij_add <

- m
u +

 alpha +
 beta'; m

uij_add
(
1
,
1
)
 
 
 
 
 
 
 
 
7
6
.
1
 
 
 
 
 
 
 
 
8
5
.
5
 
 
 
 
 
 
 
 
7
9
.
1
 
 
 
 
 
 
 
 
8
4
.
9

(
2
,
1
)
 
 
 
 
 
 
 
 
8
2
.
1
 
 
 
 
 
 
 
 
9
1
.
5
 
 
 
 
 
 
 
 
8
5
.
1
 
 
 
 
 
 
 
 
9
0
.
9

(
3
,
1
)
 
 
 
 
 
 
 
 
7
6
.
4
 
 
 
 
 
 
 
 
8
5
.
8
 
 
 
 
 
 
 
 
7
9
.
4
 
 
 
 
 
 
 
 
8
5
.
2

(
4
,
1
)
 
 
 
 
 
 
 
 
5
1
.
6
 
 
 
 
 
 
 
 
 
 
6
1
 
 
 
 
 
 
 
 
5
4
.
6
 
 
 
 
 
 
 
 
6
0
.
4

(
5
,
1
)
 
 
 
 
 
 
 
 
6
3
.
8
 
 
 
 
 
 
 
 
7
3
.
2
 
 
 
 
 
 
 
 
6
6
.
8
 
 
 
 
 
 
 
 
7
2
.
6
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C
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d
>
 

m
uij_full <

- m
uij +

 alphabeta; m
uij_full# full m

odel
(
1
,
1
)
 
 
 
 
 
 
 
 
8
3
.
3
 
 
 
 
 
 
 
 
8
3
.
7
 
 
 
 
 
 
 
 
8
0
.
5
 
 
 
 
 
 
 
 
7
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.
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(
2
,
1
)
 
 
 
 
 
 
 
 
 
 
8
4
 
 
 
 
 
 
 
 
9
0
.
6
 
 
 
 
 
 
 
 
8
5
.
5
 
 
 
 
 
 
 
 
8
9
.
5

(
3
,
1
)
 
 
 
 
 
 
 
 
7
3
.
8
 
 
 
 
 
 
 
 
8
6
.
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8
.
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6
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4
 
 
 
 
 
 
 
 
4
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.
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7
4
.
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(
5
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)
 
 
 
 
 
 
 
 
 
 
6
0
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9
.
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6
8
.
8
 
 
 
 
 
 
 
 
6
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.
1
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C
m
d
>
 

co
lp
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t(m

u
ij_

a
d
d
,

\
title:"P

lot of m
eans in colum

ns vs row
 num

ber")

C
m
d
>
 ro

w
p
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t(m
u
ij_

a
d
d
,

\
title:"P

lot of m
eans in row

s vs colum
n num

ber")
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p
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\
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w
_a <

- vector(1/3,1/3,1/3,-1/2,-1/2) # C
ontrast in A

C
m
d
>
 

w
_b <

- vector(-3,-1,1,3) 
# C

ontrast in B
6���;)���Z	
����

���
��7&$

��	.?U$
�����$
}%$��Z�
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C
m
d
>
 

sum
(w

_a*m
uij_add) # values for each level of B

(
1
,
1
)
 
 
 
 
 
 
 
 
2
0
.
5
 
 
 
 
 
 
 
 
2
0
.
5
 
 
 
 
 
 
 
 
2
0
.
5
 
 
 
 
 
 
 
 
2
0
.
5
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>
 

sum
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uij_add') # note the transpose

(
1
,
1
)
 
 
 
 
 
 
 
 
 
2
0
 
 
 
 
 
 
 
 
 
 
2
0
 
 
 
 
 
 
 
 
 
 
2
0
 
 
 
 
 
 
 
 
 
 
2
0
 
 
 
 
 
 
 
 
 
 
2
0
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)
 
 
 
 
 
 
2
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.
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alpha +
 alphabeta # effects of A

(
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1
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1
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.
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.
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(
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)
 
 
 
 
 
 
 
 
 
 
1
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1
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.
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1
2
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1
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(
3
,
1
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3
.
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7
.
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9
.
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(
4
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1
)
 
 
 
 
 
 
 
-
2
1
.
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-
2
3
 
 
 
 
 
 
 
-
2
5
.
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-
4
.
3

(
5
,
1
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1
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-
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1
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 alphabeta # effects of B

(
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1
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.
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(
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.
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-
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.
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.
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.
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.
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1
7
.
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(
5
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1
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1
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.
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(
2
,
1
)
 
 
 
 
 
 
 
 
-
5
.
3
 
 
 
 
 
 
 
 
 
4
.
1
 
 
 
 
 
 
 
 
-
2
.
3
 
 
 
 
 
 
 
 
 
3
.
5

(
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(
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A
ntibiotics

0
40 m

g
B

12
0

5 m
g

0
5 m

g

A
verage

daily gain
of sw

ine

1.30
1.26

1.05
1.52

1.19
1.21

1.00
1.56

1.08
1.19

1.05
1.55

C
m
d
>
 

gain <
- vector(1.30, 1.19, 1.08,  1.26, 1.21, 1.19,\

1.05, 1.00, 1.05,  1.52, 1.56, 1.55)

C
m
d
>
 

antibiotic <
- factor(rep(rep(run(2),rep(3,2)),2))

C
m
d
>
 

b12 <
- factor(rep(run(2), rep(6,2)))

C
m
d
>
 

anova("gain =
 antibiotic +

 b12 +
 antibiotic.b12",fstat:T

)
M
o
d
e
l
 
u
s
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d
 
i
s
 
g
a
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a
n
t
i
b
i
o
t
i
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b
1
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a
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i
b
i
o
t
i
c
.
b
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0
0
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C
m
d
>
 

resvsyhat(title:"R
esiduals from

 gain=
antibiotic*b12 vs

fitted")

C
m
d
>
 

resvsrankits(title:"R
esiduals from

 gain=
antibiotic*b12 vs

fitted")
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C
m
d
>
 

tabs(gain,b12,antibiotic,m
ean:T

) # tw
o w

ay table of m
eans

(
1
,
1
)
 
 
 
 
 
 
 
 
1
.
1
9
 
 
 
 
 
 
 
 
1
.
2
2

(
2
,
1
)
 
 
 
 
 
 
1
.
0
3
3
3
 
 
 
 
 
 
1
.
5
4
3
3

C
m
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>
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>
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C
m
d
>
 

alpha <
- coefs(antibiotic) # estim

ated effects

C
m
d
>
 

beta <
- coefs(b12) # estim

ated effects

C
m
d
>
 

alphabeta <
- coefs("antibiotic.b12") # estim

ated effects

C
m
d
>
 

alpha +
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>
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outer(c_quad,c_lin) # quadratic by linear
(
1
,
1
)
 
 
 
 
 
 
 
 
 
 
-
1
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
 
 
 
 
 
1

(
2
,
1
)
 
 
 
 
 
 
 
 
 
 
 
2
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
 
 
 
 
-
2

(
3
,
1
)
 
 
 
 
 
 
 
 
 
 
-
1
 
 
 
 
 
 
 
 
 
 
 
0
 
 
 
 
 
 
 
 
 
 
 
1

C
m
d
>
 

outer(c_quad,c_quad) # quadratic by quadratic
(
1
,
1
)
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
 
 
 
-
2
 
 
 
 
 
 
 
 
 
 
 
1

(
2
,
1
)
 
 
 
 
 
 
 
 
 
 
-
2
 
 
 
 
 
 
 
 
 
 
 
4
 
 
 
 
 
 
 
 
 
 
-
2

(
3
,
1
)
 
 
 
 
 
 
 
 
 
 
 
1
 
 
 
 
 
 
 
 
 
 
-
2
 
 
 
 
 
 
 
 
 
 
 
1

15

Statistics 5303                                                        Lecture 18                                                  O
ctober 16, 2002

�� ��

 

�� �� 

 


�� ���� �� �� ���� ��

�� ����� ��

 


~~ ~~ �� ���� ��

�� ��

 

�� ����� ��
�!(����&�Y�b$

�&��(]7�	J}%$
P
�v	9�.�/�����`zB25:!2V6

	J;>X
�

^�C��7
	J20J23�

	J;>X
X
�[$�}%$8���&K

.m��(]7�	J}%$
?	J;��

?c���W$
�&�Y�����
0������C���$Y�

�����
�<;)�/$��Z	9�.����
;��
�fih�����je

k`l fk
n hk

� �k
� �k

lBnofihgk@l��of�k`l��bf	�k
n
�h��k

n��bh��k
������k

lBn
� fih��k`lBn�� fih
�k@l���� f���k
n���� h���k

lBn
���fh����k�bfih�����
a 7&$

z,+-- z
��	�0��[$

7�	
�	
����;%$

�����$�	9�'7
�/$���?\K

a 7&$��W$
	��W$

P�25132P
	J;&X

*
?	��<;

$Y�Z��$&�.��24
^	��J2 

^	��
	J;>X

P
^	��

�/$���?@�&K
a 7&$

?	���;]	J;>X
�<;)�/$��Z	9�.���[��;`$Y�Z��$&�.�)�]	��W$

X�$Y�D�<;%$
X
�b�

��7�	���
�>(&?@�@��}%$��{	J;��

�>(�0
�D�'�9�
���
	��W$

"�K
�%���$�

��	.?���$�2M���c��7&$
;�(&?0&$���Y�\�[$�}%$8���@�Y�zB2

:!2V6
	J;>X

�
	��W$

	J20�2��
	J;>X

X�
�W$Y���|$&�.����}%$Y�C�J2

�& � f�(l_n
� fih��j
�&� h���lBn�� fih��j

�&� ����l_n
� fih��j
"

16


