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w
ater +

 w
eeks

W
A

R
N

IN
G

: cases w
ith m

issing values deleted
W

A
R

N
IN

G
: sum

m
aries are sequential

              D
F

          S
S

          M
S

           F
     P

-value
C

O
N

S
T

A
N

T
       1      5938.8      5938.8    97.64532  9.5671e-10

w
ater          1      1263.6      1263.6    20.77537  0.00014007

w
eeks          4      1229.8      307.45     5.05502   0.0045115

E
R

R
O

R
1        23      1398.9       60.82

C
m

d
>
 S
S
[
2
]
 
+
 
S
S
[
3
]
 
 
#
 
s
a
m
e
 
s
u
m
 
=
 
s
s
_
r
e
g

(1)      2493.3

~�A�n5&�
(&;)5��5Y$��������
w

e
e
ks 	�9&l

w
a
te

r
���������

	�l�l(���-��m5Y$���
	���
O1��5&$��$�	7�'5lo���m��$��v���n�J=
��5&$����:9k��5Y$~

�+� ~j��A��5
w

a
te

r
	J�I�$��

w
e
e
ks K

9

Statistics 5303                                                        Lecture 23                                                  O
ctober 28, 2002

�� ��
�� �� ]] ]]WW WW ]] ]]J�� ��ZZ ZZ![[ [[�� �� �� ���aa aaWW WW�\\ \\ aa aa�� �� [[ [[]] ]] aa aaWW WW �� ��]] ]]�� �� �� ��]] ]]

 



 

 aa aa`` ``WW WW ZZ ZZWW WW ^^ ^^

�� ����� ����� ����� ���� ��		 		
h $p���)�k�-�l�$&�!��l�$����	�<(�	J9)���A��	������%$���
�'	��-$
;����7���'	�����	<�Y�
	�.��r$��5&��(���l/.&$��9/��5&$
=y�Jl�$6�	��n$.�	
��$
ld��9k5&�Jj=s(e�'5�!�	���
 �
����
�n$
l�(e��$
l/	J9<l�!�
	���
�����:9e�'�n$�	
��$
ljw5&$�9/��5&$
��	��7�
	�.��r$���d	�l�l�$
l��-���5&$=y�
l�$6��	
�I�-$��}�m5Y$
�o��5&$��}�n$���=>��:9/�m5Y$=U�
l�$6��K
h 5Y$�!��-$��Y���B�$
lk.<�

a
n
o
va

()
����i	�-$���=

�:�
��5&$�!�jc5Y$�9���5&$	
�����&���A	��-$
l��-$���=

���d	�l�l�$
l
�-���5&$=U�
l�$6�@jc5����'5�:9e�!�:(<l�$p�d	������5&$�-$���=>�
��5�	��x�<��$Y��$
l�$�O��K?�����k�n$6�r$���	J9)����9��
���9k	
=y�Jl�$6���5�	��i5�	
�9%��-$���=��>$�9)�-$��n$
l/	
�I�-$��
��5&$�-$���=

(�9<l�$��}�-$p����K

10



Statistics 5303                                                        Lecture 23                                                  O
ctober 28, 2002

#%$o�)�q�����	��B�/�B�A�B���:9<;���5&$���7�����A	��@=U�
l�$6�
� ���� ��

�
�

� ����
C

m
d
>
 a
n
o
v
a
(
"
y
1
=
1
"
)
 
#
 
y
_
i
j
k
 
=
 
m
u
 
+
 
e
_
i
j
k

M
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M
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W
A

R
N

IN
G

: cases w
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issing values deleted
W
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m
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F
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m
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w
eeks.w

ater      5      1372.6      274.53
w

ater            0           0   undefined
E

R
R

O
R

1          19      1186.5      62.447

h 5&$�������
w

e
e
ks.w

a
te

r
���d�n5Y$�&(Y=�p���n5Y$

	7�,��(�	���:9)�-$��m	7�,���r��9/�-$���=	J9<l�!��� ��	 Kh 5Y$
��	,=U$���k���)(%$�p�y��5&$�!��R�

�kH��!FD N�H�*!FD N�
D Kh 5&$��n$	��n$9%�=U�
l�$6�����d���/�!������/�!��� ��	
��9e��$��5&$��9)�-$��m	7�'�7�r��9�����9/��5&$=U�
l�$6��K

16



Statistics 5303                                                        Lecture 23                                                  O
ctober 28, 2002

C
m

d
>
 d
a
t
a
 
<
-
 
r
e
a
d
(
"
"
,
"
e
x
m
p
l
8
.
1
0
"
)

exm
pl8.10     96     4

) A
 data set from

 O
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 F

irst C
ourse in D

esign
) and A
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)) T
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) C
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) 10 degrees C

.
) C

olum
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perature of the sprouts. Level 1 is

) 25  degrees, level 2 is 13 degrees.
) C
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17

Statistics 5303                                                        Lecture 23                                                  O
ctober 28, 2002

h 5�������d.&$p���i	J9�	��
�
Y$
l�:9/�-$���=��>�p�}�r�
;���
C

m
d
>
 l
o
g
y
 
<
-
 
l
o
g
(
a
c
t
i
v
i
t
y
)

C
m

d
>
 a
n
o
v
a
(
"
l
o
g
y
=
(
a
s
s
a
y
t
e
m
p
 
+
 
g
r
o
w
t
h
t
e
m
p
 
+
 
v
a
r
i
e
t
y
)
^
3
"
,
f
s
t
a
t
:
T

)
M
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p +
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p +
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W
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05           0

assaytem
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���:9<l���JH:~�4��D 1~@1�8!1~�8!1�8
4�N
C

m
d
>
 a
n
o
v
a
(
"
l
o
g
y
=
a
s
s
a
y
t
e
m
p
 
+
 
g
r
o
w
t
h
t
e
m
p
 
+
 
v
a
r
i
e
t
y
 
+
\

g
r
o
w
t
h
t
e
m
p
.
v
a
r
i
e
t
y
 
+
 
a
s
s
a
y
t
e
m
p
.
g
r
o
w
t
h
t
e
m
p
 
+

a
s
s
a
y
t
e
m
p
.
v
a
r
i
e
t
y
"
,
\

f
s
t
a
t
:
T
)

M
odel used is logy=

assaytem
p +

 grow
thtem

p +
 variety +

\
grow

thtem
p.variety +

 assaytem
p.grow

thtem
p +

 assaytem
p.variety

W
A

R
N

IN
G

: cases w
ith m

issing values deleted
W

A
R

N
IN

G
: sum

m
aries are sequential

              D
F

          S
S

          M
S

           F
     P

-value
C

O
N

S
T

A
N

T
       1      3200.5      3200.5  5.7602e+

05 8.6928e-139
assaytem

p      7      3.0628     0.43755    78.74947  1.2012e-30
grow

thtem
p     1    0.001396    0.001396     0.25125     0.61777

variety        1     0.55282     0.55282    99.49646  4.4379e-15
grow

thtem
p.

 variety       1    0.075538    0.075538    13.59537  0.00044398
assaytem

p.
 grow

thtem
p    7    0.067028   0.0095754     1.72337     0.11756

assaytem
p.

 variety       7    0.026029   0.0037184     0.66924     0.69725
E

R
R

O
R

1        70     0.38893   0.0055562

���:9<l���JH:~@8�D 1~@1�8!1~R4|1�8
4�N
C

m
d
>
 a
n
o
v
a
(
"
l
o
g
y
=
a
s
s
a
y
t
e
m
p
 
+
 
g
r
o
w
t
h
t
e
m
p
 
+
 
v
a
r
i
e
t
y
 
+

\
g
r
o
w
t
h
t
e
m
p
.
v
a
r
i
e
t
y
+
a
s
s
a
y
t
e
m
p
.
v
a
r
i
e
t
y
+
a
s
s
a
y
t
e
m
p
.
g
r
o
w
t
h
t
e
m
p
"
,

\
f
s
t
a
t
:
T
)

M
odel used is logy=

assaytem
p +

 grow
thtem

p +
 variety +

\
grow

thtem
p.variety +

 assaytem
p.variety +

 assaytem
p.grow

thtem
p

W
A

R
N

IN
G

: cases w
ith m

issing values deleted
W

A
R

N
IN

G
: sum

m
aries are sequential

              D
F

          S
S

          M
S

           F
     P

-value
C

O
N

S
T

A
N

T
       1      3200.5      3200.5  5.7602e+

05 8.6928e-139
assaytem

p      7      3.0628     0.43755    78.74947  1.2012e-30
grow

thtem
p     1    0.001396    0.001396     0.25125     0.61777

variety        1     0.55282     0.55282    99.49646  4.4379e-15
grow

thtem
p.

 variety       1    0.075538    0.075538    13.59537  0.00044398
assaytem

p.
 variety       7      0.0259   0.0037001     0.66593     0.69998
assaytem

p.
 grow

thtem
p    7    0.067156   0.0095937     1.72668     0.11679

E
R

R
O

R
1        70     0.38893   0.0055562
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