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Cmd> sned15_9 <- vector(19.1,23.4,29.5,23.4,16.6,\
50.1,166.1,223.9,58.9,64.6, 123,407.4,398.1,229.1,251.2)

Cmd> print(matrix(sned15_9,5, \
labels:structure("Trap ","Night ")),format:"11.1f")

MATRIX:
           Night 1     Night 2     Night 3
Trap 1        19.1        50.1       123.0
Trap 2        23.4       166.1       407.4
Trap 3        29.5       223.9       398.1
Trap 4        23.4        58.9       229.1
Trap 5        16.6        64.6       251.2

Cmd> period <- factor(rep(run(5),3))

Cmd> trap <- factor(rep(run(3),rep(5,3)))

Cmd> anova("sned15_9=period + trap", fstat:T)
Model used is sned15_9=period + trap
              DF          SS          MS           F     P-value
CONSTANT       1  2.8965e+05  2.8965e+05    75.70780  2.3739e-05
period         4       52066       13016     3.40223     0.06611
trap           2  1.7333e+05       86667    22.65276  0.00050731
ERROR1         8       30607      3825.9

Cmd> fitted <- sned15_9 - RESIDUALS  # muij_hat

fitted
�É�<7��'	.��7��f�'3$#*	4e�e��j���8l$#s
��°�$K

Cmd> muhat <- coefs(CONSTANT)

Cmd> z <-  (fitted - muhat)^2/2

Cmd> anova("sned15_9=period + trap + z", fstat:T)
Model used is sned15_9=period + trap + z
WARNING: summaries are sequential
              DF          SS          MS           F     P-value
CONSTANT       1  2.8965e+05  2.8965e+05   322.45184  4.1032e-07
period         4       52066       13016    14.49064   0.0016932
trap           2  1.7333e+05       86667    96.48180  8.0263e-06
z              1       24319       24319    27.07330   0.0012486
ERROR1         7      6287.9      898.27

Cmd> phat <- 1 - muhat*coefs(z);phat # suggests a log transform
(1)     0.11653
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Cmd> main_effects <- coefs()[vector(2,3)]

Cmd> main_effects
component: period alpha_hats
(1)     -74.893      60.007      78.207      -35.16      -28.16
component: trap beta_hats
(1)     -116.56      -26.24       142.8

Cmd> alpha_hat <- main_effects$period

Cmd> beta_hat <- main_effects$trap

Cmd> z_tilde <- alpha_hat[period]*beta_hat[trap] 

Cmd> anova("sned15_9=period + trap + z_tilde", fstat:T)
Model used is sned15_9=period + trap + z_tilde
WARNING: summaries are sequential
              DF          SS          MS           F     P-value
CONSTANT       1  2.8965e+05  2.8965e+05   322.45184  4.1032e-07
period         4       52066       13016    14.49064   0.0016932
trap           2  1.7333e+05       86667    96.48180  8.0263e-06
z_tilde        1       24319       24319    27.07330   0.0012486
ERROR1         7      6287.9      898.27

Cmd> 1 - muhat*coefs(z_tilde) # 1 - muhat*gammahat
(1)     0.11653��� +�� �³	�7�e ²��	��h#H�'3$#���	<;V#�
j���ÆÁ 	�7�e±ÊÁ!K

���Jr ei�s�j� + #.3���#.�$��Ëª�*r�	�
̧ K
Cmd> z_star <- z/muhat # Oehlert's recipe

Cmd> anova("sned15_9=period + trap + z_star", fstat:T)
Model used is sned15_9=period + trap + z_star
WARNING: summaries are sequential
              DF          SS          MS           F     P-value
CONSTANT       1  2.8965e+05  2.8965e+05   322.45184  4.1032e-07
period         4       52066       13016    14.49064   0.0016932
trap           2  1.7333e+05       86667    96.48180  8.0263e-06
z_star         1       24319       24319    27.07330   0.0012486
ERROR1         7      6287.9      898.27

Cmd> 1 - coefs(z_star)  # 1 - gammahat_start
(1)     0.11653
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Cmd> data8_8 <- read("","exmpl8.8")
exmpl8.8     54     5
) A data set from Oehlert (2000) \emph{A First Course in Design
) and Analysis of Experiments}, New York: W. H. Freeman.
)
) Data originally from an example (homework problem?) of Barry.
) Margolin
) Table 8.7, p. 187
) Columns are paging algorithm, initialization sequence, program
) size (small, medium, or large), RAM allocation (large, medium,
) or small), and number of page faults.
Read from file "TP1:Stat5303:Data:OeCh08.dat"

Cmd> makecols(data8_8,algo,seq,size,ram,faults)

Cmd> algo <- factor(algo); seq <- factor(seq)

Cmd> size <- factor(size); ram <- factor(ram)

Cmd> anova("faults=(algo+seq+size+ram)^3",pvals:T)
Model used is faults=(algo+seq+size+ram)^3
                DF          SS          MS     P-value
CONSTANT         1  3.4326e+08  3.4326e+08   2.034e-11
algo             1  1.1672e+07  1.1672e+07  1.1402e-05
seq              2  5.9566e+07  2.9783e+07  7.7509e-08
size             2  2.1688e+08  1.0844e+08  4.6303e-10
ram              2  2.6155e+08  1.3077e+08  2.1962e-10
algo.seq         2  1.6333e+06  8.1666e+05    0.021354
algo.size        2  7.7345e+06  3.8672e+06  0.00017844
algo.ram         2  6.0014e+06  3.0007e+06  0.00043168
seq.size         4   3.955e+07  9.8875e+06  1.8896e-06
seq.ram          4  2.2268e+07  5.5671e+06  1.7152e-05
size.ram         4  1.5805e+08  3.9514e+07  8.1102e-09
algo.seq.size    4  1.4408e+06   3.602e+05    0.096821
algo.seq.ram     4  1.6047e+06  4.0119e+05    0.077039
algo.size.ram    4  3.8685e+06  9.6712e+05   0.0076816
seq.size.ram     8  1.2241e+07  1.5301e+06  0.00098119
ERROR1           8  1.0107e+06  1.2634e+05d 3$#.�(#s��������#.7���
q�0
���7��I#.��	A�%�k����7̧ KH2.��&��8e�:��;V#�-$#*�(#�e�&A��#�e�-�
f�'�@	�7���
j����;|�87�9«�'3$#e�	��'	��

6

Statistics 5303                                                        Lecture 22                                                  October 25, 2002d 3$# C DAe:�0
h7�	U;o�<e:#O�����U;o���h#W�É��;n���,����	��I#�e
j���È;>�¸e:#O���*r��j�'3U;o���(#H�'3�	�7��:rV�s
t	A�%�t�����</-�&����'3$#�	�7�	��N
����8�������'3$#���	<;V#J/���7A�E��&�e��87�93:�Jr 
$��&g��3:�����$#�	��'�@	�7���
�����;n	��k����7<K

vuxw
	���y|{ }|~Eu1}��!w6}W�
	¶}����
}W�1GI~ u � w }:~ u � 	 }:~ u � � }�� w � 	 }�� w � � }�� 	 � � M�}q� uxw
	��

©��������È
@�°�g�'3$#�	�e�e��°�k��lA#Å;o�<e:#O�
Cmd> Model used is faults=algo+seq+size+ram
                DF          SS          MS     P-value
CONSTANT         1  3.4326e+08  3.4326e+08  4.7161e-10
algo             1  1.1672e+07  1.1672e+07     0.15388
seq              2  5.9566e+07  2.9783e+07   0.0080552
size             2  2.1688e+08  1.0844e+08  7.2377e-07
ram              2  2.6155e+08  1.3077e+08  9.0568e-08
ERROR1          46  2.5541e+08  5.5523e+06� #!��	��,����3$#Å;n	���7�#O
@
°#��%�>�É��#O
�
@���E��#.7����

Ģ ²~Euª/�²�!w¦/�²�
	N/�²���°M�Gh�I#.�k;n��)0/1�O/1PÐ	�7�e­�!M
Cmd> muhat <- coefs(CONSTANT)

Cmd> maineffects <- coefs()[run(2,5)]

Cmd> maineffects
component: algo
(1)     -464.91      464.91 alphahat
component: seq
(1)     -1262.6      -46.13      1308.8 betahat
component: size
(1)     -2010.5      -724.8      2735.3 gammahat
component: ram
(1)     -2253.5     -732.46      2985.9 deltahat
Cmd> alphahat <- maineffects$algo; betahat <- maineffects$seq

Cmd> gammahat <- maineffects$size; deltahat <- maineffects$ram

7

Statistics 5303                                                        Lecture 22                                                  October 25, 2002�É#.�(#£=.�É��;n��&��I#H�,#.��;n���É��7�����������7�9Æ�0

Á��
�
u�w6y³²~Euh²�!w¦/�Á Â � u�	¶yÄ²~Eu(²�
	N/�Á��

�
u
��y³²~Euh²���¢/

Á��
�
w
	¶yÄ²�!w�²�
	N/�Á��

�
w��pyÄ²�!w�²����/!Á��

�
	���y³²�
	$²����/

Cmd> z1 <- alphahat[algo]*betahat[seq]

Cmd> z2 <- alphahat[algo]*gammahat[size]

Cmd> z3 <- alphahat[algo]*deltahat[ram]

Cmd> z4 <- betahat[seq]*gammahat[size]

Cmd> z5 <- betahat[seq]*deltahat[ram]

Cmd> z6 <- gammahat[size]*deltahat[ram]d 3$#���	<;V#�r�	�
W	���
j���q��3$#Ð�irV�1D�
t	A�%�,����¡
Cmd> fitted <- faults - RESIDUALS

Cmd> z <- (fitted - muhat)^2/2

Cmd> anova("faults=algo+seq+size+ram + z",pvals:T)
Model used is faults=algo+seq+size+ram + z
WARNING: summaries are sequential
                DF          SS          MS     P-value
CONSTANT         1  3.4326e+08  3.4326e+08  1.0711e-23
algo             1  1.1672e+07  1.1672e+07  0.00074319
seq              2  5.9566e+07  2.9783e+07  1.2581e-09
size             2  2.1688e+08  1.0844e+08  6.9611e-19
ram              2  2.6155e+08  1.3077e+08  1.8906e-20
z                1  2.1533e+08  2.1533e+08  1.0233e-19
ERROR1          45  4.0074e+07  8.9054e+05

Cmd> 1 - coefs(z)*muhat # power
(1)     0.10122 p is small, suggesting a log transform
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Cmd> anova("faults=algo+seq+size+ram+{z1+z2+z3+z4+z5+z6}",\
pvals:T)

Model used is faults=algo+seq+size+ram+{z1+z2+z3+z4+z5+z6}
WARNING: summaries are sequential
                      DF          SS          MS     P-value
CONSTANT               1  3.4326e+08  3.4326e+08  1.0711e-23
algo                   1  1.1672e+07  1.1672e+07  0.00074319
seq                    2  5.9566e+07  2.9783e+07  1.2581e-09
size                   2  2.1688e+08  1.0844e+08  6.9611e-19
ram                    2  2.6155e+08  1.3077e+08  1.8906e-20
{z1+z2+z3+z4+z5+z6}    1  2.1533e+08  2.1533e+08  1.0233e-19
ERROR1                45  4.0074e+07  8.9054e+05

Cmd> 1 - coefs(6)*muhat
(1)     0.10122d 3����*9É��l$#.���8e:#.7�������	��S�h#.��&��j�'��	��*r��j�'3ÈÁ!K
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Cmd> anova("faults=algo+seq+size+ram+{z1+z2+z3+z4+z5+z6}+
(algo+seq+size+ram)^3",pvals:T)
Model used is
faults=algo+seq+size+ram+{z1+z2+z3+z4+z5+z6}+(algo+seq+size+ram)
^3
WARNING: summaries are sequential
                      DF          SS          MS     P-value
CONSTANT               1  3.4326e+08  3.4326e+08   2.034e-11
algo                   1  1.1672e+07  1.1672e+07  1.1402e-05
seq                    2  5.9566e+07  2.9783e+07  7.7509e-08
size                   2  2.1688e+08  1.0844e+08  4.6303e-10
ram                    2  2.6155e+08  1.3077e+08  2.1962e-10
{z1+z2+z3+z4+z5+z6}    1  2.1533e+08  2.1533e+08  1.3052e-10
algo.seq               2   1.002e+05       50100     0.68517
algo.size              2  1.1915e+05       59575     0.64035
algo.ram               2  3.0598e+05  1.5299e+05      0.3472
seq.size               4  7.6407e+05  1.9102e+05     0.28632
seq.ram                4  1.8546e+07  4.6365e+06  3.4199e-05
size.ram               3       73061       24354     0.89842
algo.seq.size          4  1.4408e+06   3.602e+05    0.096821
algo.seq.ram           4  1.6047e+06  4.0119e+05    0.077039
algo.size.ram          4  3.8685e+06  9.6712e+05   0.0076816
seq.size.ram           8  1.2241e+07  1.5301e+06  0.00098119
ERROR1                 8  1.0107e+06  1.2634e+05d 3����|��7$#*e:#J9:�(#�#­�1
g
t�h#�#�ei��; 3�	���	A���É��&�7��I#�e
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Cmd> anova("faults=algo+seq+size+ram+{z1+z2+z3+z4+z6}+z5+
(algo+seq+size+ram)^3",pvals:T)
Model used is faults=algo+seq+size+ram+{z1+z2+z3+z4+z6}+z5+
(algo+seq+size+ram)^3
WARNING: summaries are sequential
                   DF          SS          MS     P-value
CONSTANT            1  3.4326e+08  3.4326e+08   2.034e-11
algo                1  1.1672e+07  1.1672e+07  1.1402e-05
seq                 2  5.9566e+07  2.9783e+07  7.7509e-08
size                2  2.1688e+08  1.0844e+08  4.6303e-10
ram                 2  2.6155e+08  1.3077e+08  2.1962e-10
{z1+z2+z3+z4+z6}    1  2.1212e+08  2.1212e+08  1.3857e-10
z5                  1  1.1636e+07  1.1636e+07  1.1533e-05
algo.seq            2  1.2277e+05       61385      0.6322
algo.size           2       15056      7528.2     0.94257
algo.ram            2   5.103e+05  2.5515e+05     0.19498
seq.size            4  1.2993e+05       32483     0.89736
seq.ram             3  1.0633e+07  3.5443e+06   0.0001348
size.ram            3       73061       24354     0.89842
algo.seq.size       4  1.4408e+06   3.602e+05    0.096821
algo.seq.ram        4  1.6047e+06  4.0119e+05    0.077039
algo.size.ram       4  3.8685e+06  9.6712e+05   0.0076816
seq.size.ram        8  1.2241e+07  1.5301e+06  0.00098119
ERROR1              8  1.0107e+06  1.2634e+05���������
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