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Four Hasse diagrams
B = Block (r=10) 

T=treatment (g=5)
n = 1
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Cmd> data <- read("","bliss11_11")
bliss11_11      50     3  columns format
) Data derived from Table 11.11 in Statistics in Biology
) by Chester I Bliss,
) Comparative toxicities in etherized cats of five cardioactive
) grugs in mugram/g^.7 of year.
) Table 11.11 gives y = .6 + log10(toxicity).  These values were
) computed as round(10^(y-.6),3)
) Col. 1: Day number (1-10) corresponding to 6-9,13,14,16,
)         21,24,27 Mar 1939
) Col. 2: Drug (1-5), drugs A, B, C, D, E
) Col. 3: Toxicity in mugram/g^.7
Read from file "TP1:DataFromStPaul:Bliss:Bliss.mat"

Cmd> makecols(data, day,drug,toxicity)

Cmd> day <- factor(day); drug <- factor(drug)�J	�
 ¥ ,��s���	�c0�����$�8 ¥ �p�%!*	(�.+T!�7��
Cmd> anova("toxicity=day + drug",fstat:T)
Model used is toxicity=day + drug
              DF          SS          MS           F     P-value
CONSTANT       1      12.076      12.076  2798.23109  9.8404e-36
day            9     0.15642     0.01738     4.02726   0.0012398
drug           4     0.74132     0.18533    42.94569  3.1431e-13
ERROR1        36     0.15536   0.0043155

drug
����4��Õ8�4���
����Õ8�7���������	�7(�"H

Cmd> resvsyhat(title:"Toxicity residuals vs predicted")

Cmd> resvsrankits(title:"Toxicity residuals vs normal scores")
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������7P��7*@.	�q�q#�f����)��f��
�,�
 > @�q��`�%7�	ªH
Cmd> muhat <- coefs(1);z <- (toxicity - RESIDUALS - muhat)^2/2

Cmd> anova("toxicity=day + drug + z",pval:T)
Model used is toxicity=day + drug + z
WARNING: summaries are sequential
                DF          SS          MS     P-value
CONSTANT         1      12.076      12.076  1.3741e-35
day              9     0.15642     0.01738  0.00072045
drug             4     0.74132     0.18533  1.5517e-13
z                1    0.015865    0.015865    0.053854
ERROR1          35     0.13949   0.0039855

z
�������s�*�"! �5�&���Õ8�7����"����	�7��.H
����$����%�*,�	�,���
��4P��$��Õq¿�D�*7����ÕqP!*�t����	�7����f�*�X+t��7�8ªH
Cmd> 1 - muhat*coefs(z) # suggested power
(1)    -0.28539n 4��L������	��s�J�°�A�s���.!*�t�5�S�FE �s��8DK���4�	�7 �5� > H
Cmd> y <- log10(toxicity)

Cmd> anova("y=day + drug",fstat:T)
Model used is y=day + drug
              DF          SS          MS           F     P-value
CONSTANT       1      5.3051      5.3051  1658.20712  1.0405e-31
day            9     0.12011    0.013345     4.17132  0.00095014
drug           4     0.48506     0.12126    37.90326  1.9334e-12
ERROR1        36     0.11518   0.0031993

Cmd> muhat <- coefs(1);z <- (y - RESIDUALS - muhat)^2/2

Cmd> anova("y=day + drug + z",pval:T)
Model used is y=day + drug + z
WARNING: summaries are sequential
                DF          SS          MS     P-value
CONSTANT         1      5.3051      5.3051  7.2376e-31
day              9     0.12011    0.013345   0.0012502
drug             4     0.48506     0.12126  4.2991e-12
z                1  9.7873e-10  9.7873e-10     0.99957
ERROR1          35     0.11518   0.0032907> @<qX�̀ �%7�	�����!r�<�f!C�2����)"!r��
��1H
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anova()

�¿�f�p4.�ª$��
z
H

Cmd> anova("y=day + drug",fstat:T)
Model used is y=day + drug
              DF          SS          MS           F     P-value
CONSTANT       1      5.3051      5.3051  1658.20712  1.0405e-31
day            9     0.12011    0.013345     4.17132  0.00095014
drug           4     0.48506     0.12126    37.90326  1.9334e-12
ERROR1        36     0.11518   0.0031993� ��!

pairwise()
�����D�#+-�C	��}! �p�}!*	��.+ !*7��!1���f!C�2�p�ªH

Cmd> pairwise("drug",.05,hsd:T)
  |        1   -0.104
  | |      2  -0.0721
    | |    3  -0.0171
      |    4   0.0147
           5    0.179�J��$C8 > �������Õ8�7���������	�7�����
�qJ�����f!*�%!*7�� �%� �2+qD��$�8����10�M 	�7Cq��1H

�J��$C8�/ �������Õ8�7���������	�7�����
�qJ�����f!*�%!*7�� �%� �2+qD��$�8���M 	�7�q��1H
�J��$C8�� $������Õ8�7����"����	�7(�X�L
�qJ�5�<�f!*�%!*7(� �}� �2+qD��$�8�� > 	�7�q��1H
�J��$C8�� $������Õ8�7����"����	�7(�X�L
�qJ�5�<�f!*�%!*7(� �}� �2+qD��$�8���� 	�7�q�qD��$C8�� > 	�7Cq�/1H
�J��$C8�� �������Õ8�7���������	�7�����
�qJ�����f!*�%!*7�� �%� �2+ 	��}��H
9Ì�t�°��$��Ìq
+-	��.!
7P�&�"!�7��"!F�5�����2+-��	��%!�,��s���	�!1���f!C�2�p�ªH
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����7�8&�°���P��4ª�-4��5�s! . R-4�	(�t�T�*$��Ìq4�	�)"!�4�	����"!*7.!ªqF��� �p4�����4�	�q�,.!�!*7�q��*7"!
	���	3����FEÕ���2+-���«!#�G!���
���	�7Cq��2+t��
�!ªq�qP!*���Õ8�7�K!*���"!*���È+T!*7(�/. R°��$��ÌqS��4"!�!*�����È+-	���!ªqÑ!*��� ���,"!��ª+-	��5�s!*�»������	��<8.!��%.
����$���	�7 � � ��7P�2� ��������$��}!�0�,�$�� 
.�*$���	�7
!*�(���È+»	(�G!F��4"!&N��87�
.��$&�°��$��Ìq 4�	�)"!&8�������!*7
�����f� 4�	Cq�,.!�!*7�3����1H
�· � ���

§ ¥ E5E���@ > KGNA�
��� � ���
	 Ä �"EG8�@ > KGNA� 7 K�¨�E��C@ > Ä �"EG8�@ > K5Kn 4��L������	S�T!r�Õ8D4���!ªq 	�)"!��<	�8.!��`�ONA�

��� � ���
	
	�7Cq

N�� 7 H
�"EG8�@ > K ¥ �J� � � ��� � ��7 3����1H�C@ > Ä �"EG8�@ > K ¥ ��@ > Ä 8�@ > Ä EG8�@ > K5E��C@ > K
¥ �J�

��� � �
� Ä �J� 
 � �
� 
 Ä �J� � � ��� � ��7���326
����$S+t�Õ8D4�����4���7�� �· � ���

§ � ������wÕ£ ,"!
E5E��C@ > KGN��

��� � �
�
	 Ä EG8�@ > K5E���@ > KGNA�87ÕK�¨���EG8�@ > K ¥���87Ì¨��"EG8�@ > Kv,�$�����4�	(� � ��7P��� �D�*�<�%!C�2�
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Cmd> g <- 5; r <- 10

Cmd> MS <- SS/DF; MS # MS from ANOVA
    CONSTANT         day        drug      ERROR1
      5.3051    0.013345     0.12126   0.0031993

Cmd> sigmasq_crd <-\
(DF[2]*MS[2] + (DF[3]+DF[4])*MS[4])/(DF[2]+DF[3]+DF[4])

Cmd> sigmasq_crd
(1)   0.0050629n 4.! W WWW Z ZZZ Z ZZZ _ ___ j jjj?_ ___ W WWW e eee j jjj � ��� �̀ ��qP!����Õ8D7 > �%!r��	(����)"!̂ �5�

qP!����Õ8D7�/ ���o��4"!
��	����s���̀ � ��4"!�!*���%�*�
)�	�����	�7��D!*� © �<� ��� § ¥ · § §Î̈ª· � §�Hn 4"!��ª+-	��5�s!*��· � §»����	������2+-��	��}!�q¼�5�̂ · § §T��4.!+°���%!�!r�������A�«!*7(�-q�!*����8�7 > ���cH
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� ����$�q�! +T!*	���$��%!��`�Q!*�����È+-	���!�qt!1���"�����«!�7���

��� �· � ���

§ ¨ �·
� � �
§ H

Cmd> sigmasq_rcb <- MS[4]

Cmd> sigmasq_crd/sigmasq_rcb # Crude efficiency
(1)      1.5825 158%� +°���%!
�%!1�"��7"!�q
+T!*	���$��}!F�p	-�"!�����7��5�

	����D��$�7�����4"!Ô�}	"�#����4�	�� �J� 7 ¥ EG8�@ > K}E���@ > KÙ��7
��326 �����ª+-	��5�s!*�t�p4�	�7��J� 7 ¥ 8�E���@ > KÙ��7 3����© ���"�����«!�7���
 ¥ �������%!C�#���s��7���E �· � ���

§Î¨ �·
� � �
§fK

�D�*�<�%!C�2���s��7 ¥ EÈq�� � � � � � ��� Ä �#K�¨DEÈq�� � � � � � ��� Ä > KEÈq�� � � � � � � � Ä �#K�¨DEÈq�� � � � � � � � Ä > K
Cmd> dfe_crd <- g*(r-1); dfe_rcb <- DF[4] # (g-1)(r-1)

Cmd> correction <-\
 ((dfe_crd+3)/(dfe_crd+1))/((dfe_rcb+3)/(dfe_rcb+1))

Cmd> correction
(1)     0.98997

Cmd> correction*sigmasq_crd/MS[4]
(1)      1.5666n 4"!��D�*�<�%!C�2�X�z��7
�����Ùq�!�8��%!�!��¿�1���}�%!�!�q��2+ ����.�����s�*�"!F��� > ��4�	����f� q���!*��7 � �t+-	��.!
	�7�
	������%!C�A��	�,��«!�!1���f!C�#�.H
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+T!*	�7���+�$�	��%!���	���D��+-��$���!ªq ,�
�N�	"� � 7.��)�	
�����t��4"!
M �p
��"!*�t�`�+°�cq�!r���
3�	��.! > � 6��s���	���
�"���.!ªq�0`7.�Ô��7���!*��	��2���s��7

Cmd> ems("y=day+drug",NULL) # no random factors
EMS(CONSTANT) = V(ERROR1) + 50Q(CONSTANT)
EMS(day) = V(ERROR1) + 5Q(day)
EMS(drug) = V(ERROR1) + 10Q(drug)
EMS(ERROR1) = V(ERROR1)

ERROR1
����!*�<� ���¿�G!*�X+ ����� qD�<$C8

3�	��.! > � 6��s���	���
�"���.!ªq�0 ��7���!��<	"�#���s��7
Cmd> ems("y=day*drug",NULL) # no random factors
EMS(CONSTANT) = V(ERROR1) + 50Q(CONSTANT)
EMS(day) = V(ERROR1) + 5Q(day)
EMS(drug) = V(ERROR1) + 10Q(drug)
EMS(day.drug) = V(ERROR1) + 1Q(day.drug)
EMS(ERROR1) =  cannot be estimated'(��!*���%�*�¿��!��X+ �����ÙqD��$C8
Cmd> ems("y=day+drug",vector("day"))
EMS(CONSTANT) = V(ERROR1) + 5V(day) + 50Q(CONSTANT)
EMS(day) = V(ERROR1) + 5V(day)
EMS(drug) = V(ERROR1) + 10Q(drug)
EMS(ERROR1) = V(ERROR1)

ERROR1
����!*�<� ���¿�G!*�X+ ����� qD�<$C8

Cmd> ems("y=day*drug",vector("day"))
EMS(CONSTANT) = V(ERROR1) + 5V(day) + 50Q(CONSTANT)
EMS(day) = V(ERROR1) + 5V(day)
EMS(drug) = V(ERROR1) + 1V(day.drug) + 10Q(drug)
EMS(day.drug) = V(ERROR1) + 1V(day.drug)
EMS(ERROR1) =  cannot be estimated

day.drug
�Õ��!����%���¿�G!*�X+ �f��� qD�<$C8
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