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Multivariate Statistical Analysis Final Exam 
Reference Solution 

1. (10%)  Eq. (6-16), p. 280, Textbook 
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hypothesis 0:0 =CμH is rejected at 10% significance level. 
 
2. (10%)  Eq. (6-21), p. 285, Textbook 
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Eq. (6-51)~(6-53), p. 311, Textbook 
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3. (10%)  slide 5, “Repeated Measures ANOVA”, 3,4 == bg  

Subject\System A B C Average 
1 5 3 2 10/3 
2 5 6 3 14/3 
3 4 5 5 14/3 
4 6 6 6 6 
Average 5 5 4 14/3 
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21)( =−= bSystemdf , 31)( =−= gSubjectdf , 
6)1)(1()( =−−= gbninteractiodf , 132111121)( ++==−=−= bgtotaldf  

Source Sum of Squares df Mean Square F 
System 2.667 2 1.334 1.092 
Subject 10.667 3 3.557  
Interaction  7.333 6 1.222  
Total 20.667 11   
 

092.1=systemF  is smaller than the critical value: 14.5)05.0(6,2 ≈F .  Thus the 

hypothesis can not be rejected. 
 
Try another solution, Eq. (6-16), p. 280, Textbook,  
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Since 'CSC  is singular, we can not find its inverse, and this approach does not  
work. 
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The choice of 
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can check only BA µµ =  and CB µµ = , but not AC µµ = .  It has been known  
that in statistics that the acceptance of hypotheses BA µµ =  and CB µµ =  does not  
always imply the acceptance of AC µµ = , because the acceptance of these  
hypotheses are based on probability, not on strict logic.  
 

4. (10%)  
Use the approach of Example 6.8 in pp. 300-302, Textbook.  Arrange the 
observation pairs in rows to have 
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MANOVA Table: 
--------------------------------------------------------------------- 
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    we can not reject the hypothesis that the mean vectors of those three populations 
are the same at 90% significance level 

 
5. (10%)  Result 7.1, p. 364, Textbook 
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6. (10%) Eq. (7.-40), p. 399, Textbook 
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Eq. (7-42), p. 399, Textbook 
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7. (10%)  Eq. (7-49), Textbook  
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8. (10%) For use of the result in p. 442, Textbook, eigenvalues and the first 
eigenvector have to be found. 

( )

3ˆ,5ˆ,16ˆ

,04819
-76
6-12

or  050
500

076
0612

321

2

===∴

=+−==−⇒=
−

−
−

λλλ

λλ
λ

λ
λ

λ
λ

λ

, , 
















=⇒=

































−
−

−
=

0
2
3

13
1ˆ0

ˆ
ˆ
ˆ

1100
096
064

,16ˆ
1

13

12

11

1 e
e
e
e

λ    

( ) 2121
'
11 555.0832.023

13
1ˆ xxxxY +=+== xe  

667.0
24
16

ˆˆˆ
ˆ

   todue  variancesample  total theof proportion
321

1
1 ≈=

++
=

λλλ
λY  

Eq. (8-33) in p. 456, Textbook: 
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9. (10%) From Equations (9-15) and (9-16) in p. 490, Textbook 
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 Eq. (9-51) in p. 515, Textbook, factor score by unweighted least square 
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10.  (10%) Depend on your comments and suggestions.. 


