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Statistics 5303                                                        Lecture 34                                           November 25, 2002U UUUWVVVVYX XXXWZZZZ\[[[[3]]]]_^ ^^^ V VVV ^ ^^^a```` X XXX#b bbb)c ccc Z ZZZ d ddd)e eee c ccc�f fff X XXX#g ggg
Cmd> stemleaf(mt2,8,stat:T,outlier:F)
n=21, Min=16,Q1=55,M=64,Q3=71,Max=79
    1     1|6
    1     2|
    3     3|49
    4     4|1
    9     5|55999
  ( 6)    6|345588
    6     7|122389

          1|1 represents 11
            Leaf digit unit = 1
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Cmd> data <- read("","bliss11_13")
bliss11_13      36     4 format
) Data from Table 11.13, pp. 309 of Bliss, Statistics in Biology
) Yields in bu/acre of 6 crosses of the Hy strain of corn from a
) field trial at Windsor, Conn, arranged in a 6 by 6 Latin
) Square
) Col. 1: Row number (1-6)
) Col. 2: Column number (1-6)
) Col. 3: Cross (1=A, 2=B, 3=C, 4=D, 5=E, 6=F)
) Col. 4: Yield, bu/acre
Read from file "TP1:DataFromStPaul:Bliss:Bliss.mat"

Cmd> makecols(data,row,col,cross,y)

Cmd> row <- factor(row); col <- factor(col)

Cmd> cross <- factor(cross)

Cmd> print(format:"6.0f",\
matrix(cross,6,labels:structure("Row ", "Col ")))

MATRIX: Layout of crosses, g = 6
       Col 1  Col 2  Col 3  Col 4  Col 5  Col 6
Row 1      2      3      1      4      5      6
Row 2      5      1      3      6      2      4
Row 3      1      5      6      3      4      2
Row 4      4      6      5      2      1      3
Row 5      6      2      4      1      3      5
Row 6      3      4      2      5      6      1

Cmd> print(format:"5.0f",tabs(y,col,count:T))
VECTOR: Equal counts per column
(1)     6     6     6     6     6     6

Cmd> print(format:"5.0f",tabs(y,row,count:T))
VECTOR: Equal counts per row
(1)     6     6     6     6     6     6

Cmd> print(format:"5.0f",tabs(y,cross,count:T))
VECTOR: Equal counts per cross
(1)     6     6     6     6     6     6
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Cmd> ybar_idotdot <- tabs(y,cross,mean:T)

Cmd> ybar_idotdot
(1)      13.817      16.267      14.467        15.2      17.183
(6)      16.683 Original treatment means�E!+�%! :����%!+	)�H!³	�8/! � *"!��#�6���²�l���%!+���/��8��"!+�� ����5��)���Y��8�9n�Y� � 	�8xw����2��$�,²8�!2�v��!D�#���n-�$��� ����5�$�8v��5�	�8D9P!�wS���%!+	)�/,T!�8��;!2�v��!D�#���87
Cmd> y1 <- y + 10*row + 100*col

Cmd> tabs(y,row,mean:T) # row means of y
(1)      16.483        13.5      12.367      16.717        17.1
(6)       17.45 Original row means

Cmd> tabs(y,col,mean:T) # column means of y
(1)      17.667      17.133       14.95      15.033      14.517
(6)      14.317 Original column means

Cmd> tabs(y1,cross,mean:T)
(1)      398.82      401.27      399.47       400.2      402.18
(6)      401.68 New treatment means

Cmd> tabs(y1,row,mean:T) # row means of y1
(1)      376.48       383.5      392.37      406.72       417.1
(6)      427.45 New row means, very different

Cmd> tabs(y1,col,mean:T) # column means of y1
(1)      152.67      252.13      349.95      450.03      549.52
(6)      649.32 New column means, very different

Cmd> c <- enter(5,-1,-1,-1,-1,-1) # contrast

Cmd> sum(c*ybar_idotdot)
(1)     -10.717 contrast in original treatment means

Cmd> sum(c*tabs(y1,cross,mean:T))
(1)     -10.717 contrast in new treatment means� 5"!��E�+8����=	����¾*�	���$"!+�n	��%!G��5/!
��	�,T!3I
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Cmd> anova("y=row+col+cross",fstat:T)
Model used is y=row+col+cross
              DF          SS          MS           F     P-value
CONSTANT       1      8764.1      8764.1  2875.87861           0
row            5      135.38      27.077     8.88513  0.00014346
col            5      61.118      12.224     4.01110    0.011049
cross          5      52.498        10.5     3.44538    0.020852
ERROR1        20      60.949      3.0474�B���
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Cmd> pairwise("cross",.05,hsd:T)
  |      1    -1.79
  | |    3    -1.14
  | |    4   -0.403
  | |    2    0.664
  | |    6     1.08
    |    5     1.58
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Cmd> anova("y=row+col+cross + row.cross")
Model used is y=row+col+cross + row.cross
WARNING: summaries are sequential
                DF          SS          MS
CONSTANT         1      8764.1      8764.1
row              5      135.38      27.077
col              5      61.118      12.224
cross            5      52.498        10.5
row.cross       20      60.949      3.0474
ERROR1           0           0   undefined

Cmd> anova("y=row+col+cross + col.cross")
Model used is y=row+col+cross + col.cross
WARNING: summaries are sequential
                DF          SS          MS
CONSTANT         1      8764.1      8764.1
row              5      135.38      27.077
col              5      61.118      12.224
cross            5      52.498        10.5
col.cross       20      60.949      3.0474
ERROR1           0           0   undefined

Cmd> anova("y=row+col+cross + row.col")
Model used is y=row+col+cross + row.col
WARNING: summaries are sequential
                DF          SS          MS
CONSTANT         1      8764.1      8764.1
row              5      135.38      27.077
col              5      61.118      12.224
cross            5      52.498        10.5
row.col         20      60.949      3.0474
ERROR1           0           0   undefined

12



Statistics 5303                                                        Lecture 34                                           November 25, 2002


���$º��	�8n-�$��|� w���	�� 9P!+�\wP!����s9�8���-�
~�E��,.-���8��M8D9� � �����p,��+�|!³ �	�����8n��¿�$�	��%!+��I

���$º��	�8�wy����5����³��8n�"!�*"!+�v	�� � 	�
���I
:��²
P��$�5�	�*"! ,���9����E�2�M$�,.8�-����D��´����°12	��6� � ����5��5"!³��	�,T!³�%� � ��1l
/��$º��	�8n	������s9�8µ���|!�	��¼A,T!+8)���µ�6��!+	"��5z�l�\, �"!K���z�l�@�E�W��$�,.8��n$����M8D9,  �	)�¼�M8���¿�$�	��%!+��I
:���
/�+$��v	�8Dwy�3,z�<{x!���5"!���� wP!+�²�2����5/! ,��D9�E�W��$�,.8���1�
P��$&,���9�5�� 9/!#�¾	�wy!+���s9E8³�6��´/!���5����������9 � ��	�8Dw
, � �

? 0 � ' � > C � �? 4 7 4 � � 7 � 7 40 � 4 � 7 7 4 7 4 �� 7 � 7 4 4 � 4 � 7
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�E!+�%!}����	�8�	�8���
��������2�.��5"! ,.
xwE����	)�¼�t�³�%!+�+A�/�+8��"!��l��	���-���8/�
�v	�-�-������ �6� ����$��\wy���/!+� � �6��µ�2�O	º�E��,²���t!��n	�,z��8"!�I 
 � �M8v���%!+	��"!}��8��$����6�BwK��	�,T!K�u!����M8S,~,�I
? 0��v	�-�-������ � !+�%!³$��"!�w��+8�'³wK�6�=��!+�%!+8)��wE	��u!+�Fu�Y� � ��L¤I � �%!+	)�/,T!+8)��� � !+�%!
	������s9�8"!�w��/����5�	��!+	"��5�9��Y��$��z�l�O'��v	�-�-������
������,T!�w 	� �	�����8��¿�$�	��%!�I :<8µ��5"!������s9���8�	��awP!��v�������)�¼���+8��2����5/!wE	)��	�1W��5/!+�%! � 	��n8/� ��8xwK�t��	�������8µ��5"!³��¿�$�	��%!+�� !+�%!
	n-����D��´���8�9³�%	v�3�u�+�yI

Cmd> date <- factor(rep(run(4),12))

Cmd> rabbit <- factor(rep(run(12),rep(4,12)))

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

Cmd> y <- vector(7,5,2,1, 4,6,1,3, 3,1,6,7, 1,3,6,3, 4,5,1,2,\
6,4,2,0, 1,3,4,5, 2,2,7,4, 3,0,5,3, 0,4,3,2, 7,3,2,0,\
4,2,0,6)

Cmd> print(format:"2.0f",matrix(dose,4))
MATRIX: Treatment assignments
(1,1)  4  3  2  1  3  4  1  2  2  1  4  3
(2,1)  3  4  1  2  4  3  2  1  1  4  3  2
(3,1)  2  1  3  4  1  2  3  4  4  3  2  1
(4,1)  1  2  4  3  2  1  4  3  3  2  1  4

Cmd> anova("y = date + rabbit + dose",fstat:T)
Model used is y = date + rabbit + dose
              DF          SS          MS           F     P-value
CONSTANT       1      500.52      500.52  1102.06422           0
date           3      1.5625     0.52083     1.14679     0.34625
rabbit        11      12.229      1.1117     2.44787    0.025517
dose           3      179.06      59.687   131.42202           0
ERROR1        30      13.625     0.45417
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Cmd> sq <- factor(rep(run(3), rep(16,3)))

Cmd> cols_in_sq <- factor(rep(rep(run(4),rep(4,4)),3))

Cmd> anova("y = sq + sq.cols_in_sq + date + dose",fstat:T)
Model used is y = sq + sq.cols_in_sq + date + dose
WARNING: summaries are sequential
              DF          SS          MS           F     P-value
CONSTANT       1      500.52      500.52  1102.06422           0
sq             2      7.0417      3.5208     7.75229   0.0019319
sq.cols_in_sq  9      5.1875     0.57639     1.26911      0.2935
date           3      1.5625     0.52083     1.14679     0.34625
dose           3      179.06      59.688   131.42202           0
ERROR1        30      13.625     0.45417� 5"!
��$�,��2�.��5"!&��� �����

sq
	�8xw

sq.cols_in_sq
�s�n��5"! ���}�«���

rabbits
�s8��5"!³���%!+*��¹��$�����( � ¦ ��1l	�8xwS��5"!�!��=�Y�+�\��� �M���5"!³��	�,T!�1��P�»��5�����wy�D!���8��½� ��5�	�8D9/!G��5"!	�8�	���
�������I
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Cmd> ems("y = sq + sq.cols_in_sq + date + dose",\
vector("sq","cols_in_sq","date"))

EMS(CONSTANT) = V(ERROR1) + 12V(date) + 4V(sq.cols_in_sq) +
16V(sq) + 48Q(CONSTANT)
EMS(sq) = V(ERROR1) + 4V(sq.cols_in_sq) + 16V(sq)
EMS(sq.cols_in_sq) = V(ERROR1) + 4V(sq.cols_in_sq)
EMS(date) = V(ERROR1) + 12V(date)
EMS(dose) = V(ERROR1) + 12Q(dose)
EMS(ERROR1) = V(ERROR1)

Cmd> mixed("y = sq + sq.cols_in_sq + date + dose",\
vector("sq","cols_in_sq","date")

MATRIX:
                   DF     MS Error     DF   Error       MS
CONSTANT        1.002    501 2.598  4.042     124 0.002912
sq                  2  3.521     9 0.5764   6.108  0.02109
sq.cols_in_sq       9 0.5764    30 0.4542   1.269   0.2935
date                3 0.5208    30 0.4542   1.147   0.3462
dose                3  59.69    30 0.4542   131.4        0
ERROR1             30 0.4542     0      0 MISSING  MISSING()���u!���5�	��~��5"!&��� ���+�

sq
�������s9E8��u�"����	�8��/1��8DwK����	)�¼�M8D9µ��5�	)�¾-����x��´���8�9n-�
n��¿�$�	��%!+� � 	�����Y�+-�	�-���
���	��P�;�2����5/!�!#���"!��D� ,T!�8���	��awy!+���s9E8�I
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