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��0!p��-¹	"��8��N;"!6J

¯ �,�¹���"!��@	*�9�����`3¦��8"!r	q�6�}$�	��g-/	q��8���;0!�!4�q�l!E�6�G½c#�u�@�l!,�%!,;"��!1�`�/�`� ���%�%��- �x������M¿���1�4�`�
�g��� �uJ � 8�����	������9��!,�&j¹80!,;"!�+"!,�¹�,�"!,�q	��9�,���
-/	�»0!,��.R��s"!��¸�,;�	&-¹	"��8���;"!w�4�z�}8����m��
��0!

6

Statistics 5303                                                        Lecture 31                                           November 15, 2002=?;|�}8����y����;��u!,s*�03�����;q��!t�4�4�¸�g��� �¹����	
-/	q��8���;"!w!4�q�l!E�#�n�l�k-/	�»0!,�w�"!,;��"!H�u�
	�������
��8"!r��	d-V!r�o!����������#���v��;|�u�r� � �¸�g� � � J�	��m�9�
-/	q��8���;"!�-/	���;¸!4�q�°!��#�¿� � �

² � Go� � �k�V� � � M¿�y�:L$�������;q��! ² � � � ���43¦��8��N�U-V!,	�;�� ² � �g� � � �y�4J� 8��������¸��8�	��q	"�#�u!��E�N�������|�4� ��8"! © ©©© Z ZZZ a aaa _ ___"© ©©© X XXX ^ ^^^¦____ Z ZZZ�\ \\\­ ­­­ ª ªªª \ \\\ Z ZZZ
� ��� ��L$d-/�k�`��	U-k��s0!dck!¦�q�°!��#�À��+0!,�y	��$�.��q���E�N����	����R�2�C��	��u!dcrj¸���}8w	
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0��$���8"��$�� cw$��"!

restrict:F
	E�	�;w	��@<�$�-V!,;��y�9�t��8"!��"!�-¹	"���º���dJ

TV!
�%!L��$��@;|�u�
	U-g�dcL�u�"��!dc��l�,��-µ�̀ �z�}80!!,s��"!,���½-V!,;*�n��;Uj/8�����8�.r�y5H	�;�	���
������t��;!,	"��8k�̀ ��	
�|'2����	�.��U-/	2c[!��Rjg� c[!L�u!,��-̧ B��;�	����v��;��k��;̧ !,	q��8̧ �4�z�0jg�
��	d-/���v!,�hJ
� �E��<���;�	��9��
±=4+���!�jV!�c ��8"!r	�;�	���
��*�}�w	��w	;"!����u!dcm�@	�;2c[��-x!4�q�°!��#�0J
)*�6j���$����R���"!H��8�	��À�,;"!
	�;�	��N
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�"��s"!�ç ���%�,���"!�ct�%	q�6�u�,�Z ZZZ Y YYY

� ���
Z ZZZ © ©©© X XXX Z ZZZ ¬ ¬¬¬[̂ ^^^ Z ZZZ jk�l��8U�Rjg� ��!�+"!i���dJ

¯ �,�k�}8������%!,	��0��;�=̀ $��"!
	w�%!,;�	�-�!�ç ������
k�̀ ��o	@�#�u�d�
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J
Cmd> exper <- analyst

12



Statistics 5303                                                        Lecture 31                                           November 15, 2002

� !,�*�}�����6�I!�c
-g�hc[!¦����PC��	�;2cm+�	��Q���6-/�0��;0!,;����
Cmd> ems("y = lab + exper + lab.exper + lab.exper.sample",\

vector("lab","sample")) # restricted
EMS(CONSTANT) = V(ERROR1) + 2V(lab.exper.sample) + 8V(lab)

+ 48Q(CONSTANT)
EMS(lab) = V(ERROR1) + 2V(lab.exper.sample) + 8V(lab)
EMS(exper) = V(ERROR1) + 2V(lab.exper.sample) + 4V(lab.exper)

+ 24Q(exper)
EMS(lab.exper) = V(ERROR1) + 2V(lab.exper.sample)

+ 4V(lab.exper)
EMS(lab.exper.sample) = V(ERROR1) + 2V(lab.exper.sample)
EMS(ERROR1) = V(ERROR1)

Cmd> varcomp("y = lab + exper + lab.exper + lab.exper.sample",\
vector("lab","sample"))

                    Estimate          SE          DF
lab                  0.00941   0.0070378      3.5755
lab.exper          0.0088221   0.0078058      2.5547
lab.exper.sample   0.0030646   0.0029115      2.2158
ERROR1             0.0071958   0.0020773          24�4;��%!,�*���E���6�I!�c
-g�hc[!¦����PC��	�;2ck�F�6-/�R��;"!�;����
Cmd> ems("y = lab + exper + lab.exper + lab.exper.sample",\

vector("lab","sample"),restrict:F)
EMS(CONSTANT) = V(ERROR1) + 2V(lab.exper.sample) + 4V(lab.exper)

+ 8V(lab) + 48Q(CONSTANT)
EMS(lab) = V(ERROR1) + 2V(lab.exper.sample) + 4V(lab.exper

+ 8V(lab)
EMS(exper) = V(ERROR1) + 2V(lab.exper.sample) + 4V(lab.exper)

+ 24Q(exper)
EMS(lab.exper) = V(ERROR1) + 2V(lab.exper.sample)

+ 4V(lab.exper)
EMS(lab.exper.sample) = V(ERROR1) + 2V(lab.exper.sample)
EMS(ERROR1) = V(ERROR1)� 8"! $�;EcR!,���9��;"!�c �u!,��-/��	��o!r;0�L�����%!,�"!�;��n��;��8"!r�o!����������#�u!dcr-V�dcR!¦���EP��4J
Cmd> varcomp("y = lab + exper + lab.exper + lab.exper.sample",\

vector("lab","sample"),restrict:F)
                    Estimate          SE          DF
lab                 0.004999   0.0079899      0.7829
lab.exper          0.0088221   0.0078058      2.5547
lab.exper.sample   0.0030646   0.0029115      2.2158
ERROR1             0.0071958   0.0020773          24
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������w�o! ��$����%!r	�;�$�-/."!,�¹�4�/��8���;E<��
•
��!L�u!,��-k��;"!H��8"!
�R��$��9�F!,�¸�4��+�	�����	*�b�v�,;G��%	q�6�u�,�@�FM´J

•
��!E�C� cR!�j¹8�����8w	��%!����%�,���"!�c1	�;2c
j/8�����8	��%!r;"!,�*�I!�c�Jre��o	"�#�9�������y���º�����0!dc��9�Q	��	��0������$���	��y��$�.��"����������+�	���$"!r8�	��|��8"!��	�-V!±-V!,	�;���;E<t�����y	��9�Q��!,+"!i���¸�4�S�L��8"!,��%	q�#�9���q�

•
��!E�C� cR!�j¹8�����8r�o	"�#�9���q��	��%!~�"��s"!�c1	�;Ecj/8�����8�	��%!r�@	�;2c[��-¿J

•
��!E�C� cR!�j¹8�����8t��;��u!,�q	q�6�b����;��w	��%!p��;|��8"!-g�hc[!¦�¤J

•
��!E�C� cR!�j¹80!L��8"!��¸��80!±-g�hc[!¦����8R��$�� c1."!�%!,���������#�u!dc����y$�;��o!����������#�u!dc�J
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•
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�CB2j/	�
r�o	"�#�9������	��jk�l�}8�eµ	�;2c1:�@	�;2cb�6-�Gu	,�"�43.,�qO#M³3�7 �"��s"!�cG��¦�"5#M´J

M
1
1

(A)5
4 (B)4

3

20(AB)12

(E)80
40

2
1C

10(AC)4

8(BC) 3

(ABC)40
12

¯ $��o��
�;0!,���u!dcrjk�l�}8�eµ	�;2c1:�@	�;2cb�6-�Gu	
���43`.
�yO#MÀ	�;2c�7�q�Ns"!dc|G��p��5#M´J�7 ���r�N;wG´J�J�J«M."!E��	�$��0!p�l�n���w;"!����u!dcH��;�	�@	�;2cb�6- �%	q�#�9���bJ � 8����&-/	�»"!���}80!
	"�#��$�	��Q��!,+0!¦���¸�4��7���%!,�0!,;����q	�;Ec[�6-�3�!,+"!�;m��80�,$E<�8�}80!,
w	��%!~�"��s"!�c���;"��!H�}80!��!,+0!¦���k�`�Q:�	��%!
�0!¦��!��#�u!dc�J

M
1
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