
����������	
���������
��������

�����	���

������	������


��	�������	�������� ���	����	

!��"!�
"�����kb@umn.edu#$�%�	&'���
�����(��)���

http://www.stat.umn.edu/~kb/classes/5401

© 2005 by Christopher Bingham

Statistics 5401                                                   Lecture 20                                                 October 21, 2005

* *** + +++ , ,,, - --- . ... /0�����������	����������'1��
���

������������&�		�	���	����2222 ��&3333
4���&��	������	��&���5��&�67
8�����9������9�����:;<�	������9�������
3333 =>2222 7 **** ? ??? @ @@@ A A AA B BBB C CCC - --- D DDD E E EE C CCC F FFF C CCC G GGG ? ??? ? ??? H HHH H HHH + +++ B BBB H HHH
8�I���'J4���

::;>K
::;
LMN
��O��	��O

 ����&�����������:;LMN
P7��Q�
:;
LMN
P7�
Q

��&:;LMN
P7��Q�	��
�����������&9�����

��
lambda_max7

Cmd> lambda_max[round(vector(.90,.95,.99)*M)]
(1)     0.076562     0.090821      0.12154
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Cmd> theta_max <- lambda_max/(1 + lambda_max)

Cmd> theta_max[round(vector(.90,.95,.99)*M)] # critical vals
(1)     0.071117     0.083259      0.10837 10%, 5%, 1%
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    n                    Chart I, s = 2,α = .01

m = 10
m = 9
m = 8
m = 7
m = 6
m = 5
m = 4

m = 3
m = 2
m = 1

m = 0
m = –1/2

m = 10
m = 9

m = 1
m = 0

m = –1/2

n=71
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Cmd> thetahat <- lambdahat/(1 + lambdahat)

Cmd> thetahat[1]
(1)      0.96987 >> .1065, v. signif.
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Cmd> v <- (fh + fe)*trace(solve(h+e,h)); v
(1)      23.576

Cmd> (fh+fe)*sum(eigvals/(1 + eigvals))
(1)      23.576 Computed from relative eigenvalues

Cmd> cumchi(v,fh*p,upper:T)
(1)    0.023213
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cumtrace()
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pillai:T
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���)"9����/
Cmd> cumtrace(trace(solve(h+e,h)),fh,fe,p,pillai:T,upper:T)
(1)    0.013864� ��� ? ??? H HHH + +++ /0��&��	������	��&����	���
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Cmd> manova("y=varieties", silent:T)

Cmd> h <- SS[2,,]; e <- SS[3,,] # H and E

Cmd> fh <- DF[2]; fe <- DF[3] # hypothesis and error D.F.

Cmd> eigs <- releigen(h,e) # eigs is structure

Cmd> eigs$values # last 2 are essentially 0
(1)      32.192     0.28539  7.5171e-15  1.7978e-16

Cmd> u1hat <- eigs$vectors[,1]; z1 <- y %*% u1hat # Can Var 1

Cmd> u2hat <- eigs$vectors[,2]; z2 <- y %*% u2hat # Can Var 2

Cmd> u3hat <- eigs$vectors[,3]; z3 <- y %*% u3hat # Can Var 3

Cmd> # y is 150 by 4, each zi is 150 by 10��	��	��K���P���QK����"��	�
:;<7

Cmd> plot(z1,z2,symbols:varieties,\
title:"Fisher iris data canonical variable plot",\
xlab:"z1_hat = canonical variable 1",\
ylab:"CanVar 2",yaxis:F)
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