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Cmd> sheep <- enter(578 562 619 544 536 564 532)/10

Cmd> steers <- enter(642 587 631 625 598 592)/10

Cmd> stuff <- t2val(sheep,steers,df:T); stuff
component: t
(1)     -3.3442
component: df
(1)          11

Cmd> twotailt(stuff$t, stuff$df) # 2-tail P-value
(1)   0.0065449x y z|l�Å;Æ�Ç¦Çº�̄ }Xl]Å[ÈÉÇ;ÇºÊËÅm0]x�ÌKz|l]Å¦Æ�Ç;Ç��TÍµl]Å_È�Ç;ÇºÊÎÅ
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Cmd> n1 <- nrows(sheep); n2 <- nrows(steers); N <- n1 + n2

Cmd> binom(N,n1) # number of possible assignments
WARNING: searching for unrecognized macro binom near binom(
(1)        1716 13!/(7!6!)® 4��K�p�����*���Ð+-	�7�
v�5�µVW�¸,�
�4�	�7LV�Fp±¯7LVS�&4G!�B�fVO!b���)��8G!)7G!)�e	�����7#8µ�&4G!SV=�*�<��!��'!�7��d��	�+o���_!)����~	p�5���e���_!^��������°�
Z0]�G� 9t�{+¢+T!fVI��	1�E!|��
�%��"!M�	e�B±T7G��`#	S+o	e�)�i�

randt2()
F
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Cmd> actual <- describe(sheep,mean:T)-describe(steers,mean:T)

Cmd> actual # observed ybar_sheep - ybar_steers
(1)     -5.0357

Cmd> usage(randt2)
randt2(y1, y2 [,trials:n]), REAL vectors y1 and y2, positive
integer n

Cmd> diffs <- randt2(sheep,steers) 3 all possible values
WARNING: searching for unrecognized macro randt2 near 
stuff <- randt2(

Cmd> M <- length(diffs); M # it has the right length
(1)        1716 

Cmd> sum(diffs == actual) # observed obtained just once
(1)           1

Cmd> sum(diffs <= actual) # 9 out of 1716 are <= observed
(1)           9

Cmd> sum(stuff <= actual)/M # one tail P-value
(1)   0.0052448

Cmd> 2*sum(stuff <= actual)/M # 2 tail P-value 18/1716
(1)     0.01049® 4"!p7G�)�W+-	��Q��4"!��)�<
�H@?"̀�	���%"!¶a-	��µF¦��� > ��(�(!@P0"̀!��e
S+-%e��4p��7��&4G!
��	f+T!
,�	��5����	��e°ZF
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faT����V

trials
F

Cmd> M <- 5000 # number of random assignments

Cmd> diffs <- randt2(sheep,steers,trials:M)

Cmd> p <- sum(diffs <= actual)/M; p
(1)      0.0038

Cmd> 2*p
(1)      0.0076® 4"!
7�%f+-,"!)� Ïp�&4"!p	e�=��%�	���� 
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Cmd> 1.96*sqrt(p*(1 - p)/M) # margin of error for p
(1)   0.0017054
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Cmd> M <- 20000; diffs <- randt2(sheep,steers,trials:M)

Cmd> p <- sum(diffs <= actual)/M; p
(1)     0.00545

Cmd> 2*p
(1)      0.0109® 4��K�p���~́�%����*!��|�[���G!̂ �5�̂ �&4G!�!)¹�	e�=�d�e	�7#Vc�$+�?�;Yf	����[��7�H@?"̀�	���%"!
�PF[�­.L��(!@PF

j1�$a ��4"!¶+-	��<8���7X�]�Q!)�e�r�������ZF
Cmd> 1.96*sqrt(p*(1 - p)/M)
(1)   0.0010204

10

Statistics 5303                                                        Lecture 4                                              September 11, 2002� ��� � ��� � ���d����$����Ã� ��� � ��� � ��� � ������������� � ���������	 			 � ��� � ��� � ����
 


 � ��� 	 			
����f���� � ��� � �������� � �������� � ��� � ��� � ��������® 4��K�p�����&4G!
���{+o���_!)�1�¤VO!)���º8�7p���)�����$+-��	��#�K7#8���i!)	��O+T!)7����~	�7LVD���~�G�$+T!I���{+T!)����4"!
���i!P?��!)�e�i!fV�Vc!)����8�7ZF
� ��� � ��� � �������� � ��� � �)%~4�	�`"!
8µ���i!)	1�G+T!�7������5�©�B��+-��	��i!	�7#V~j^�c§­ª[�~	�`�	��5��	�,��_!$F 6I
��O�$+T!
���i�#��!)�����4�	��XaT!¶a��'�5�|VI���"��%�����	1�³	�7G�I�&4G!)�X���{+t!�0
G�)%�4�	�`"!¸VO!I�*!��W+X��7G!fV/
O��%¸ao	�7��d��	�+o���_!���;YL!)�~7�hK0]7�q*0@F�FºF�0�7��¯���)����4"!D���'!�	��O+T!)7����Z0
aX����4S£-7L¥]}�jPF

11

Statistics 5303                                                        Lecture 4                                              September 11, 2002� ��� � ��� � ��� � ��� � ��� � ��� � �������� � ��� � ��� � ��� � ��� � ���
� ��� U 	�7#Vc�$+X��
���4G�����"!p7 h �O§­ª¦�
�����X���'!�	��O+T!)7��
.�C*��	�

�"���e���d7 h 7�%�+-,"!)�e�v�5�
,"!SV��e	fa-7
�i�i��+Ä	�,O��¹SaX����4D.10$2P0�FºF�Fº0�j=JuF

� ��� U 	�7#Vc�$+X��
���4G�����"!p7�qQ�O§­ª¦�
�i�i��+ �&4G!
�i!�+-	���7���7#8w���)�X�&�i!)	1�G+T!�7��³2P0F�FºF�F

� ��� � ��� � ��� U 	�7LVc��+X��
���4G�����G!p7�����h��c§­ª[�p�������&�i!)	1�W?
+T!)71�¤8�?�.

� ��� U !�+-	��K7���7#8/7 � �O§­ª¦��	��'!p	������º8�7G!fVS�*�
���'!�	��O+T!)7��³8

® 4��K��	f+¯�)%�7����v�5�
�"!��_!��=����7#8/	��e	�7#Vc�$+�"!���+o%1�&	1�W�¦��7~C5�'!B����VO!)����7�8BJs�P��G.10$2P0�FºF�Fº0�j¼}�71h   7�q   FºF�F   7�� ¡ 0
''%��1�³	��p��7���4"!^�Oa¯�¸��	f+-���_!���	��"!$F

12



Statistics 5303                                                        Lecture 4                                              September 11, 2002±tVB`�	�7���	#8G!����P�¯3 U �]z
•
���{+-���_!D�5�µVc���]	��5��
G�)%�7G!�!fVD�����)7"!�e	�7LVW�$+Ä�"!���+o%1�&	1�W�¦��7��P�g�".10$2P0�FºF�Fº0�j ¡

•

U !���	1����`"!���
~���{+-���_!^�5�¸	�7�	��K
cY�!
•
j1�¸�i!)�1���#���$�W�¦��7��X��7�7 ¥ ª[�fFÐ�1��+t!/����4"!��
VO!����º8B7����G!)`"!��'!|��
��i!)�1���#���$�d7 ¥ ª¦�ZF

•
9��g
G�)%�!�7LV/%��SaX����4S+X��������7#8/`�	���%"!)�f0
� � 
�� 
 � � 
 ��

��&G¿ � ;�¿?� � � 
 � � 
 �"� #
�:��&�&!�"� # ��&�À�����
�Á���� 
�Â �5¿ � ��

��� ��
?�9� 0|��4"!	�7�	���
������p�K�������5�5�$!)	���


������	LVB`�	�7���	#8O!)�X�]� 3 U �]z
•
® 4"!p	e����%��e	e��
��]�¤��4"!~!)¹��"!)���{+T!)71�VO!��"!)7#VB�X��7v��4G!
`�	��#�K	�,��5�5���&
~	f+¯��7�8~	��'���4"!~!)¹��G!)���{+T!)7���	��s%�7������f0�7O������7��&4G!`�	��#�K	�,��5�5���&
~	f+¯��7�8~��%�,��G!I���ZF

•
6�!#��	�%��G!~�P�-��4G!¸8��i!)	1�E!��¢`�	�����	�,��5�5����
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G�)%¢��	�7���4G��a ��4�	��d	��e	�7#Vc�$+X�;Yf	����[��7��E!����%�����7#8/²p����!)´�%���`�	��_!)7��¢�5�~��7"!¶a-4�����4�i! 'K!��=�&��x�yg��������	��<8G!¸��� È_Ê�È }»£-7L¥�C + 
L¥

•

?-+ 

••

J q F
15

Statistics 5303                                                        Lecture 4                                              September 11, 20029��¤��4"!D�&�i!)	1�O+t!�7������i!)	��5��
�4�	�`"!D��4"!p��	f+T!!P�e��!#�$�"0;	��5�t�&4G!¸8��r�)%����~��4G�)%���Vv,"!p	�,G�)%��!)´�%�	��'��
�`�	�����	�,��[!$0 ''%����d	��p���)�X�&4G!
7G�)��+o	����4"!B���e
v�*!)�1��a-4�����4~	�����%f+T!)�¸n h }©n q }¨F�FºFQ}
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±³���G�=0|��4"!��|�[���G!)�X��4"!/��,��G!)�e`"!fV~VI���1�&����,�%)?���[��7����]�g�i!)���G��7��"!p	��i!^�5�¸7O����+-	��«0|�&4G!�|�¦���"!�����4G!�!)	����5��
��B�$+-��%��*!fVv7G����+-	��Q��4G!����e
H@?"`�	���%G!)��	��'!D�5�¸�e	�7#Vc�$+X�;Yf	����[��7)?G,�	��"!fV/H@?`�	���%"!��Sa-4�����4��P�u�*!)7���	�7���7���
�,G!�!������{+-	��*!fV,�
~���{+-%��K	����[��7ZF
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� ����� ��� � ���I� ��������$����Ã� ������������� � ��� z® 4��K��	�7�	���
������»V�	���	¢����7�����������7#8��]�¤��4"!½�[�f8���{+T!)�~%�7����5�:�i	��'��%��i!~�P�N	~�i!)����7~%�7#VO!)������i!)���p��7~	e���B!��_!��<	1�E!�V^�5�*��!D�E!������ZF ® 4"!��'!aT!)�i!¸�¶�&�i!)	1�G+T!�7����»Vc!I�*!)��+X��7"!fVv,�
��E!]+-�)?!)�e	1�&%��'!�FÐ��!�! ® 	�,��_!
�]F{.1F
xB!)�'! 9]�'!)	LV���4e!SVB	��&	
�'�i�$+ �e�5�_!

OeCh03.dat�B�)7���	���7���7#8»3�4�	��1�E!����pVB	���	~�"!I���p�K7�	p���)�W+�'!)	�VB	�,)�_!̧ ,#

read()

���
matread()

FD²��º�e�B�~9�i!)	#V̂ ��7)���)�W+-	����[�)7���7©VB	1�&	~�"!=�&�w��7v��4"!b�"�5�_!=z
Cmd> read("","info") # or matread("","info")
info  0
) Data sets for Chapter 3 of Oehlert's A First Course in Design 
) and Analysis of Experiments examples and exercises.
)
) Data set names for examples, exercises, and problems have the
) form exmplC.N, exC.N, or prC.N where C is the chapter number 
) and N is the example/exercise/problem number.  For example
) ex20.2 is Exercise 2 inChapter 30.
)
) The names of data sets in the file are
) exmpl3.2 (resin lifetimes)
) ex3.1 (rat liver weights)
) ex3.3 (orange pulp silage)
) ex3.5 (leaf angles)
) pr3.1 (solder joints)
) pr3.2 (fruit fly longevity)
) pr3.3 (alpine meadows)
) pr3.4 (caffeine/adenine)
) pr3.5 (polypropylene fibers)
WARNING: 0 lines of data in data set
Read from file "TP1:Stat5303:Data:OeCh03.dat"
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exmpl3.2

Cmd> data <- read("","exmpl3.2")
exmpl3.2          37     2
) A data set from Oehlert (2000) \emph{A First Course in Design
) and Analysis of Experiments}, New York: W. H. Freeman.
)
) Data originally from Kvam, P. H. and Samaniego, F. J. (1993). 
) ``Life Testing in Variably Scaled Environments.'' {\em
Technometrics} 35, 306--314.
)
) Table 3.1, p. 33
) These are the log10 times to failure (in hours) of a resin
under five
) different temperature stresses.  Column 1 is) temperature
(levels 1
) through 5 are 175, 194, 213, 231, 250) degrees C, and Column 2
is response. 
Read from file "TP1:Stat5303:Data:OeCh03.dat"

Cmd> data[run(10),] # first 10 cases
 (1,1)           1        2.04
 (2,1)           1        1.91
 (3,1)           1           2
 (4,1)           1        1.92
 (5,1)           1        1.85
 (6,1)           1        1.96
 (7,1)           1        1.88
 (8,1)           1         1.9
 (9,1)           2        1.66
(10,1)           2        1.71

Cmd> treat <- factor(data[,1]) # make column 1 a factor

Cmd> logy <- data[,2] # response is column 2

Cmd> stats <- tabs(logy,treat,mean:T,count:T,stddev:T)

Cmd> stats # some statistics for each group
component: mean Treatment sample means
(1)      1.9325      1.6287      1.3775      1.1943      1.0567
component: count Treatment sample sizes
(1)           8           8           8           7           6
component: stddev Treatment sample standard deviations
(1)    0.063415      0.1048     0.10714    0.045774     0.13837
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Cmd> plot(stats$mean,stats$stddev,\
title:"s vs means",symbols:run(5),\
xlab:"Means",ylab:"Stddev",ymin:0)
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Don't miss this one

Cmd> vboxplot(split(logy,treat),title:"Log times til failure")
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RT!©��	�7~�"!�!¶a-4�	��d�O���O�:�P��VO!)�G!)7LVc!)7e�B!^��4"!+T!)	�7���4�	�`G!~��7��*!�+-�"!)�e	1�&%��'!�F

Cmd> temperature <- vector(175, 194, 213, 231, 250)

Cmd> plot(temperature,stats$mean,\
title:"Mean log lifetimes vs temperature",\
xlab:"Temperature",ylab:"Means")

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

180 190 200 210 220 230 240 250

Mean log lifetimes vs temperature

Temperature

M
e
a
n
s

Strong negative relationship, 
possibly curvilinear

20


