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Cmd> makecols(data[,run(1,3)], u1, u2, u3)
Column 1 saved as vector u1
Column 2 saved as vector u2
Column 3 saved as vector u3
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manova("y=groups+u1+u2+u3")
���
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������������c�	������	�PGLI�����
��&��@

Cmd> hgamma <- SS[3,,] +´SS[4,,] + SS[5,,]#SSCP due to u1,u2,u3

Cmd> e <- SS[6,,]
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Cmd> data <- read("","X5.9.1") # read from cbmorex.txt
X5.9.1        45     8 FORMAT
) Data on specific gravity and chemicals in urine specimens of
) young men classified into four groups according to their
degree
) of obesity or underweight.  The specific gravity is considered
) to be a concomitant variable (covariate).
) Data from morrison p. 224.  groups have been combined in one
) 45 by 8 matrix, with columns 1 - 4 dummy variables.
) Col. 1: constant column of 1's
) Col. 2: dummy variable for group 1 coded (1,0,0,-1)
) Col. 3: dummy variable for group 2 coded (0,1,0,-1)
) Col. 4: dummy variable for group 3 coded (0,0,1,-1)
) Col. 5: u = (specific gravity - 1) x 10~
) Col. 6: x1 = pigment creatinine
) Col. 7: x2 = chloride
) Col. 8: x3 = choline
Read from file "TP1:Stat5401:Data:cbmorex.txt" ��	����&���	����������	�	�����
&����c�	������������S

Cmd> group <- factor(1*(data[,2]==1) + 2*(data[,3]==1) +\
3*(data[,4]==1) + 4*(data[,2]==-1))

Cmd> print(paste(group)) # check that it's right
1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3
3 3 3 3 3 4 4 4 4 4 4 4 4 12 1's, 15 2's, 11 3's, 8 4's

Cmd> n <- tabs(,group);n # sample sizes
(1)          12          14          11           8

Cmd> u <- data[,5]; y <- data[,-run(5)] # cols 6, 7, 8

* *** y yyy � ��� + +++ | ||| 0 000 � ��� y yyy S(���a�b�@@@�	������	�E���������6�tabs(,a,b,...)
E�����

�	����������������������������
b�����b&�����&��

a�b�@@@@
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4565��75�������	�����&Y����&��	
��c�	����

u@
Cmd> manova("y=u + group") # MANACOVA
Model used is y=u + group
WARNING: summaries are sequential
              SS and SP Matrices
                DF
CONSTANT         1
(1,1)       11370      3752.9      5340.9
(2,1)      3752.9      1238.7      1762.9
(3,1)      5340.9      1762.9      2508.8
u                1
(1,1)      71.949     -65.991     -133.36
(2,1)     -65.991      60.527      122.31
(3,1)     -133.36      122.31      247.17
group            3
(1,1)      142.68      57.976     -25.818 SS[3,,] =
(2,1)      57.976      28.324     -31.295 Adjusted H_groups
(3,1)     -25.818     -31.295      111.34
ERROR1          40
(1,1)      463.21      52.559     -132.57 SS[4,,] =
(2,1)      52.559      84.042     -46.163 Adjusted E
(3,1)     -132.57     -46.163      1177.1

Cmd> vals <- releigenvals(SS[3,,], SS[4,,])

Cmd> vals # relative eigenvalues
(1)     0.48767     0.12049   0.0044973

Cmd> addmacrofile("") # make sure new Mulvar.mac is available

Cmd> cumwilks(1/prod(1+vals),DF[3],DF[4],ncols(y))
(1)    0.015923 < .05,  P-value for Wilks

1/prod(1+vals)
9�
�
:��:�<�	�AA
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Cmd> manova("y=group+u") # test dependence on u (H_0: gamma=0)
Model used is y=group+u Covariate u is now last
WARNING: summaries are sequential
              SS and SP Matrices
                DF
CONSTANT         1
(1,1)       11370      3752.9      5340.9
(2,1)      3752.9      1238.7      1762.9
(3,1)      5340.9      1762.9      2508.8
group            3
(1,1)      181.07      40.037     -66.725
(2,1)      40.037      20.038     -41.372
(3,1)     -66.725     -41.372      103.81
u                1 fh for testing gamma
(1,1)      33.555     -48.052     -92.448
(2,1)     -48.052      68.812      132.39 H_gamma
(3,1)     -92.448      132.39      254.71
ERROR1          40
(1,1)      463.21      52.559     -132.57
(2,1)      52.559      84.042     -46.163 Same E as before
(3,1)     -132.57     -46.163      1177.1

Cmd> valsu <- releigenvals(SS[3,,],SS[4,,]); valsu
(1)      1.3824 -1.4236e-16 -4.4607e-16 s=min(fh,p) = 1

Cmd> cumwilks(1/prod(1+valsu),DF[3],DF[4],ncols(y))
(1)  2.6704e-07

�	������9���:�
���
A9���������	���

�
�
�	>��=
?��:�
�"�<�
A�	>��9%�������>

Cmd> p <- ncols(y); fe <- DF[4]

Cmd> cumF(((fe-p+1)*valsu[1]/p),p,fe-p+1,upper:T)
(1)  2.6704e-07=����������������������������������
���U����	���������	������&�	����������������������	�������������
���	�	����:��	������������������A@
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Cmd> manova("y = group + u + group.u")
Model used is y = group + u + group.u
WARNING: summaries are sequential
              SS and SP Matrices
                DF
CONSTANT         1
(1,1)       11370      3752.9      5340.9
(2,1)      3752.9      1238.7      1762.9
(3,1)      5340.9      1762.9      2508.8
group            3
(1,1)      181.07      40.037     -66.725
(2,1)      40.037      20.038     -41.372
(3,1)     -66.725     -41.372      103.81
u                1
(1,1)      33.555     -48.052     -92.448
(2,1)     -48.052      68.812      132.39
(3,1)     -92.448      132.39      254.71
group.u          3
(1,1)      4.9342     -10.888      8.8227
(2,1)     -10.888      25.846     -15.746 H for interaction
(3,1)      8.8227     -15.746      23.802
ERROR1          37 f h
(1,1)      458.28      63.447      -141.4
(2,1)      63.447      58.196     -30.417
(3,1)      -141.4     -30.417      1153.3

Cmd> H <- SS[4,,];E <- SS[5,,];fh <- DF[4]; fe <- DF[5]

Cmd> cumwilks(det(E)/det(E+H),fh,fe,p)
(1)    0.038727
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Cmd> stats <- secoefs("group.u") # or secoefs(4)

Cmd> tstats <- matrix(stats$coefs/stats$se); tstats
(1,1)    -0.23489     0.62935    -0.58247 Group 1
(2,1)    -0.49734      3.7097     -0.29359 Group 2
(3,1)      0.1049    0.067863       0.532 Group 3
(4,1)     0.44219     -2.8658      0.35789 Group 4

Cmd> 12*twotailt(tstats,fe) # Bonferronized P-values
(1,1)      9.7871      6.3958      6.7654 Group 1
(2,1)      7.4627   0.0081415       9.2485 Group 2
(3,1)      11.004      11.355      7.1749 Group 3
(4,1)      7.9311    0.081864       8.6695 Group 4

Cmd> u0 <-  run(min(u),max(u),(max(u) - min(u))/5)#used in plot

Cmd> for(i,1,p){
  plot(u,y[,i],symbols:vector("\1","\2","\3","\4")[group],\
  title:paste("Variable",i,"by groups"),show:F)
  manova("y=group + group.u - 1",silent:T)
  b0 <- coefs(1), b1 <- coefs(2)

for(j,1,4){
addlines(u0,b0[j,i] + b1[j,,i]*u0,symbols:j,show:F)

}
showplot(window:i,ymin:?,ymax:?)

}
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