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Cmd> sire <- factor(1,1,1,1,1,1,1,1, 2,2,2,2,2,2,2,2,\
3,3,3,3,3,3,3,3, 4,4,4,4,4,4,4,4, 5,5,5,5,5,5,5,5)

Cmd> wts <- vector(61,100,56,113,99,103,75,62,\
75,102,95,103,98,115,98,94, 58,60,60,57,57,59,54,100,\
57,56,67,59,58,121,101,101, 59,46,120,115,115,93,105,75)

Cmd> anova("wts=sire",fstat:T)
Model used is wts=sire
              DF          SS          MS           F     P-value
CONSTANT       1  2.7258e+05  2.7258e+05   587.71949           0
sire           4      5591.1      1397.8     3.01382    0.030874
ERROR1        35       16233      463.79� 5"!���8��g!0�%!����­5"!0�%!����¡��5"!��E��8*���D��.�$����k��8��g�
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¢�S�1Ã]!Y�¬9�5*�e� iE$,!§�6�'��	��%!08��,I
ems()

�E�K-/��$��H!0���DPB�������h-/$��¬	��
Cmd> ems("wts=sire","sire")
EMS(CONSTANT) = V(ERROR1) + 8V(sire) + 40Q(CONSTANT)
EMS(sire) = V(ERROR1) + 8V(sire)
EMS(ERROR1) = V(ERROR1)

V(ERROR1)
���e	D8 i��'����� �B� I

V(sire)
���e	D8 iE�'����� � �H�

Q(CONSTANT)
���e	�8 iE�'������� � 2�	'��$�8��#�h�k��8¢�_�
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Cmd> 2.7258e+05/1397.8
(1)      195.01

Cmd> 1 - cumF(195.01,1,4)
(1)  0.00015252

6

Statistics 5303                                                        Lecture 28                                             November 8, 2002

U/5"!�8{iE	*��	�	��%! $�8�.�	���	�8"��!�i023��5,!Â������-/$���	��
	��%!
5�	���iu!0��.�$�� ��	�8�."! �E�K-/��$��H!�ib.�


ems()
I

É!0��! :_�"!L��OË�%!0�,��8��"!0�¡�g�
MISSING

	�8 ib��	�8
ems()

	D9�	��¬8lI
Cmd> wts1 <- wts; wts1[vector(2, 11, 12, 29,30)] <- ?

Cmd> tabs(wts1,sire,count:T) # it's now unbalanced
WARNING: MISSING values in argument 1 to tabs() omitted
(1)           7           6           8           6           8

Cmd> ems("wts1=sire","sire")
EMS(CONSTANT) = V(ERROR1) + 7.1143V(sire) + 35Q(CONSTANT)
EMS(sire) = V(ERROR1) + 6.9714V(sire)
EMS(ERROR1) = V(ERROR1)
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Cmd> carton3 <- read("","carton3")
carton3        400     4
Read from file "TP1:Stat5303:Data:carton.dat"

Cmd> makecols(carton3,mach,oper,gbat,y)

Cmd> mach <- factor(mach);oper <- factor(oper)

Cmd> gbat <- factor(gbat) # glue batch

Cmd> anova("y=mach*oper*gbat",pval:T)
Model used is y=mach*oper*gbat
                 DF          SS          MS     P-value
CONSTANT          1  8.6671e+06  8.6671e+06           0
mach              9      2705.8      300.64  3.4897e-16
oper              9      8886.8      987.42  8.0281e-42
mach.oper        81      1682.5      20.772     0.71494
gbat              1      2375.8      2375.8  1.1082e-19
mach.gbat         9      420.48       46.72    0.039738
oper.gbat         9      145.34      16.149     0.71282
mach.oper.gbat   81      1649.8      20.368     0.74902
ERROR1          200      4645.8      23.229

Cmd> ems("y=mach*oper*gbat",vector("mach","oper","gbat"))
Compacting memory, please stand by in macro colproduct
EMS(CONSTANT) = V(ERROR1) + 2V(mach.oper.gbat) + 20V(oper.gbat)
+ 20V(mach.gbat) + 200V(gbat) + 4V(mach.oper) + 40V(oper) +
40V(mach) + 400Q(CONSTANT)
EMS(mach) = V(ERROR1) + 2V(mach.oper.gbat) + 20V(mach.gbat) +
4V(mach.oper) + 40V(mach)
EMS(oper) = V(ERROR1) + 2V(mach.oper.gbat) + 20V(oper.gbat) +
4V(mach.oper) + 40V(oper)
EMS(mach.oper) = V(ERROR1) + 2V(mach.oper.gbat) + 4V(mach.oper)
EMS(gbat) = V(ERROR1) + 2V(mach.oper.gbat) + 20V(oper.gbat) +
20V(mach.gbat) + 200V(gbat)
EMS(mach.gbat) = V(ERROR1) + 2V(mach.oper.gbat) + 20V(mach.gbat)
EMS(oper.gbat) = V(ERROR1) + 2V(mach.oper.gbat) + 20V(oper.gbat)
EMS(mach.oper.gbat) = V(ERROR1) + 2V(mach.oper.gbat)
EMS(ERROR1) = V(ERROR1)
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V(mach.oper.gbat)
�

� �g��Î«� 	�8 i¡8�	"� � O�� ���¡��5"!�-/$����������6�k!0� ���0�
V(oper)

�Í� ���
4��K-/��$��g!§��5"! �0A"�*�e	*���������������g�§�g!0���
´ µ ¨ � � �Q� �

Cmd> ms_num <- MS[2] + MS[8]

Cmd> ms_denom <- MS[4] + MS[6]

Cmd> f_stat <- ms_num/ms_denom; f_stat
(1)      4.7563
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Ãj����5����"!D�B��	��L��	�����$���	����k��8��
�����1iu!�9��%!�!��
�_���%�%!�!�ih�K-�2_	���	�8�	���������¦��d-/	����k��8��g�§��5"!
iL���*���D��.�$����k��8'Ã�5,!08b´ µ �����e��$"!

:<8��e5�������	��"!�23��5"!c������-/$���	�� �����j��5"!Viu!�9��%!�!��
�_���%�%!�!�ih�K- 	��%!KI
i�� �	��� � FHPB�l® � P��l®H¯��«M �

PB�l® � ² iL��® � P��l®H¯�� � ² i��«®H¯��
� P�� ����� � ²��gPB�l® � ²Di��«® � P��l®H¯�� � ² i��«®H¯����

i�� � Å���È�� � FHPB�l®g¯ � PB�l®��«M �
PB�l®g¯ � ² i��«®H¯ � P��l®�� � ² iL�«®��

� P���� Å��ZÈ � � ²��gP��l®H¯ � ² iL��®g¯ � PB�l®�� � ² i��«®����
� 5��N��	����%�0¦��d-/	����k�08 ��� iE$"!G�6�V�L	����g!0���0A
��5�Ã/	����g!KI
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Cmd> ms_num <- MS[2] + MS[8]

Cmd> ms_denom <- MS[4] + MS[6]

Cmd> f_stat <- ms_num/ms_denom; f_stat
(1)      4.7563

Cmd> df_num <- ms_num^2/(MS[2]^2/DF[2] + MS[4]^2/DF[4])

Cmd> df_denom <- ms_denom^2/(MS[4]^2/DF[4] + MS[6]^2/DF[6])

Cmd> vector(df_num,df_denom)
(1)      10.255      18.378

Cmd> 1 - cumF(f_stat,df_num,df_denom)
(1)   0.0018512P�	����%�

 mixed()
iu�D!0�¡�e5��¬�
������
,��$�	�$��g�K-¢A

	�������	��6��
*̈
Cmd> mixed("y=mach*oper*gbat",vector("mach","oper","gbat"))
                  DF         MS  Error DF Error MS        F    P value
CONSTANT           1  8.667e+06     2.355     3684     2353  0.0001374
mach           10.26        321     18.38    67.49    4.756   0.001851
oper           9.375       1008     39.74    36.92     27.3  1.765e-14
mach.oper         81      20.77        81    20.37     1.02     0.4648
gbat           1.017       2396     14.56    62.87    38.11  1.915e-05
mach.gbat          9      46.72        81    20.37    2.294    0.02386
oper.gbat          9      16.15        81    20.37   0.7929     0.6237
mach.oper.gbat    81      20.37       200    23.23   0.8768      0.749
ERROR1           200      23.23         0        0  MISSING    MISSINGÉ!��%! �k�'��5,! � ��� o ooo n nnnho ooo y yyy r rrr } }}} p ppp w wwwLy yyy�				 � ��� } }}}�r rrr p ppp w wwwLy yyy � ����



 IU/5"!�8 P�� �
� � 9 � PB�0��2�Ã/5,!0�%!'P��0�35�	�� i��g�

iR!09��%!�!��¢�_���%�%!�!�ih�K-�2_	������%�0¦��d-/	��g!3�N

�L� � P�� � ²�F � � 9 � � PB� � � ²Di�� � M

U/5"!�8�	��6�]�e5,!'9 � ��? 2K�L� � P�� � ²EF � � P�� � � ² iL� � M
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 r rrr y yyy � ��� r rrr n nnn t ttt o ooo t ttt w www 	 			 � ��� w www n nnnho ooo n nnn v vvv z zzz
� 5"!���! 	��%! �"!0+,!0��	��¥Ã/	�
��¡�6��!0�����d-/	��g!
+�	�����	�8��E! �E��-/�,��8,!08����lI
���d-/���Z!����­	�8Dij!�	����Z!������6�'$�8 iR!��=�*�e	�8 i�¨
�S�,!§	 } }}} � ��� n nnnho ooo r rrr y yyy t ttt w www 	 			 � ��� � ��� n nnn r rrr v vvv � ��� w www n nnn w www p ppp���������� ��5�	*�
5�	��¡��5"! �������,!0��!0¦��,!D�#��	*�h�k�08lI

�,�0�j�e5,!b�08"!SADÃ�	�
�.�	���	�8"��!�ij��	��"!
�DP��l® � ����� 8 �Y�H� 	�8 i¡�DPB� Å¬ÆÇÆÉÈ Æ � ���

�,� Fg�DP��l®�A¢�DP�� Å¶ÆÇÆÉÈ¶Æ Mg²�8 � �3�H� 	�8Di
�� �g� � FHPB� ® A�P��*Å¶ÆÇÆÉÈ¶ÆkM6²�8 ���b$�8�.���	��,!�i

�,�0�j�e5,!§�RÃ¥�_A Ã/	�
�.�	���	�8"��!�ij��	��"!#¨
�DP�� ® � ����� 8 � �H� ��� 8�. � � �
�DP�� ®H¯ �{����� 8 � �H� � 2_�DP��*Å¶ÆÇÆÉÈ¶Æ �{���

� 5"!�8 Fg�DP�� ®H¯ A��DP��*Å¬Æ�ÆÉÈ¶ÆÊMg²�8 �{� �g� �
Fg�DP�� ® A¢�DPB� ®g¯ Mg²EFg8�.�M �{� � �

�*�
$�8�.���	��"!�ij!������d-/	��g!0�b	��%!��3�g���Q� FHP��*®g¯QA�PB�l®g¯��dMg²�8
��3�g�Q� FHPB�l®�A�P��l®H¯�Mg²EFg8�.EM
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�,�0�j�e5,!§��5��%!�!3A Ã/	�
b.�	��N	�8��E!�i¢��	��"!�2�����8��E!
�DP�� ® A¢�DP�� ®H¯ A��DP�� ®�� � ��PB� ®H¯�� � 8�."� � �H�

�� �g� � FHPB� ® A�P�� ®H¯ A�PB� ®�� � PB� ®g¯�� Mg²�8�."�
���b$�8�.���	��"!�i�I

Cmd> (MS[2]-MS[4]-MS[6]+MS[8])/(2*2*10)
(1)       6.338

����$���	�8���	��Z��$���	*�H! 	���������¦��d-/	*�H!'iR!09��%!�!0�j�_�
�%�%!�!�ih�K- ���d-j�6��	��D�N
�	��b."!3���0��! 	�� i�� �

FHP�� ® A"PB� ®H̄ A�P�� ®�� A�PB� ®ḡ�� M �
P��l® � ² i��«® � PB�l®g¯ � ² i��«®H¯ � P��l®�� � ² iL��®�� � P��l®H¯�� � ² i��«®H¯��
Cmd> J <- vector(2,4,6,8)

Cmd> (MS[2]-MS[4]-MS[6]+MS[8])^2/sum(MS[J]^2/DF[J])
(1)      6.2425

varcomp()
iu�D!���.���	=��X�.,��¦��E�K-���$���	E���Z��8��lI

Cmd> varcomp("y=mach*oper*gbat",vector("mach","oper","gbat"))
                  Estimate          SE          DF
mach                 6.338      3.5875      6.2425
oper                24.272      11.639      8.6976
mach.oper          0.10114      1.1428    0.015664
gbat                11.666        16.8     0.96449
mach.gbat           1.3176      1.1128      2.8042
oper.gbat         -0.21093     0.41291     0.52191
mach.oper.gbat     -1.4307      1.9773      1.0471
ERROR1              23.229      2.3229         200

SE
����	��d-¥�����j-W!0	�8���8�9��Z!0���b5"!0�%!
."!���	�$��,!

��	�-/���Z! ������!���	���! +"!��=
b��-/	��6�«I
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