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QUESTION ONE. [10+10+ 5 marks ]
1.1 Discuss factor analysis and principal component analysis with respect to their properties.

1.2 Discuss the methods of principal component factor analysis to obtain the factors.
1.3 Write the unrotated factor model using the following table.

Bigenvectors

Component v Eigenvalue -
| e gen X; X X X, Xs
1 2.616 0.452 0.462 0.451 0.471 0.398
2 1.532 -0.051 0.300 0.325 0.185 -0.377
3 0.386 0.691 0.341 -0.455 -0.411 -0.179
4 0.302 -0.420 0.548 ~0.606 0.388 0.069
5 0.165 0.374 ~0.530 ~0.343 0.652 -0.192
UESTION TWO. [ 15+ 5 +5 marks ]

2.1 Suppose we have two groups, with 10 subjects in each group. The means for the two -
. variables (Y; and Y,) measures in group A are 10 and 7.5, while the means in group B are 9
and 9.5. The respectnve pooled sample variances are 9 and 4 for variables Y, and Y5, while
the pooled covariance is 4.2 . Perform Hotellings’ T test and also perform univariate # tests
for each of these two variables at 5% level of significance. Compare the results.

2.2 The following table represent the correlation matrix of seven variables. Examine the table and

discuss the suitability of principal component analysis. How many principal components will
you have?

Correlation Matrix
X1 X2 X3 X4 X5 X6 X7

Correlation X1 1.000 .650 .095 .094 .107 .000 .082
X2 .850 1.000 -128 -.078 .009 -.084 -.026
X3 - 095 -128 1.000 639 883 .568 .363
X4 .094 -.078 639 1.000 807 .508 .879
X5 107 ,009 .683 .807 1.000 .788 722
X6 .009 -.084 .568 .508 .788 1.000 255
X7 .082 -.026 .363 .870 722 .255 1.000

| 2.3 Suppose you applied the factor analysis method to the above seven variables which produces
two factors: Factor A and Factor B. Predict, using the above correlation matrix, the possible

variables that will contribute significantly to Factor A and possible variables to Factor B.
Explain why?

QUESTION THREE. [4+4+4+4+9 marks]
The following tables are part of the complete output running SPSS for a set of multivariate

variables; not necessarily from the same set of variables. Tables 1-5 are obtained running Factor
Analysis and Tables 6-8 are from Discriminant Function Analysis:
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Table 1: Table 2:
Component Matrix*
Component | Eigenvalues Component
1 3.624 1 2 3 4 5 8
> 1.657 X1 114 .902 .060 -.246 -.332 -.010
. X2 -.059 . 912 .036 232 331 022
3 -4 0.863 X3 763 -.063 349 -.489 228 .008
4 ) 0.491 X4 958 -.006 -.241 .003. -.023 114
5 0.293 1xs 973 .035 043 147 .009 -165
X6 752 -.079 533 341 -.141 ..080
6 .044 ’
7 g X7 T72 o4 -.626 .017 .003 .001
~ Extraction Method: Principal Component Analysis.
a. 6 components gxtmcted.
" Table 3: Table 4:
Component Matrix* Rotated Component Matrfx
Component Component
1 2 1 2
X1 114 902 X1 .091. 904
X2 -.059 912 X2 -.083 910
X3 763 -.063 X3 764 -.044
X4 .958 -.006 X4 .958 .018
X5 .973 .035 X5 .971 .060
X6 752 -.079 X6 754 -.060
X7 772 .041 X7 770 .060
Extraction Method: Principal Component Analysis. Extraction Method: Principal Component Analysis.

a. 2 components extracted.

Table 5:

Rotation Method: Varimax with Kaiser Normalizatiol

a. Rotation converged in 3 iterations.

Component Score Coefficient Matrix

Component
1 2
X1 .017 .545
X2 -.030 .550
X3 211 -.033
X4 .264 .003
X5 .268 .028
X6 .208 -.043
X7 212 .030

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.




Table 6:

Table 7:

Table 8:

Wilks' Lambda
Wilks'
Test of Function(s) | Lambda Chi-square df Sig. |
1 through 3 .031 109.114 21 .000
2 through 3 .483 22.894 12 .029
3 .799 7.055 5 217

Standardized Canonical Discrimiinant Function Coefficients

Function
1 2 3
X1 1.061 138 026
X2 -.165 -215 -.153
X3 -.161 304 1.481
X4 036 -1.449 -1.390
1 X5 904 -2.608 -1.039
X6 -473 1.913 510
X7 -371 2.190 1.599

Canonical Discriminant Function Coefficients

Function
1 2 3

1 .151 .020 .004
X2 -.010 -013 -.009
X3 -.009 .017 .082
X4 .003 -.131 -125
X5 076 -.219 -.087
X6 -.040 .161 .043
X7 -.020 116 .085
(Constant) -5.498 573 -.220
Unstandardized coefficients
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3.1 How many factors will you choose if you wish to use factor analysis method? Explain your

" answer.

3.2 How many factors will you get in your factor model from Table 2? List the last two

equations of your model and compute their communalities.

3:3 Suppose the same data were analyzed using with a restriction on the number of factors. How
many factors were chosen in Table 3? List the first two equations of your model and

compute their communalities.

3.4 List all equations needed to compute factor scores.
3.5 Write all the discriminant functions and test whether each of those are significant at 5%
level of significance.



‘ Page 4
QUESTION FOUR. [4+4+4+4+9 marks]
4.1 Define the discriminant function analysis and discuss why we do this analysis.

4.2 State the criterion for selecting canonical discriminant functions.
4.3 The following table shows the eigenvalues and corresponding eigenvectors of W'B:

_ Eigenvectors
Xy X3 X3 X
0.425 -0.127 0.037 0.145 -0.083

Component | Eigenvalue |-

1

2 0.039 0.039 0.210 —0.068 -0.077
3 0.016 —0.093 0.025 0.015 0.295
4 0.002  0.149 -0.000 0.133 0.067

a. How many groups and variables were considered in this problem?
b. List all the canonical discriminant functions.

c. Assuming that the it sample size, n; = 25 for all i = 1, 2, 3, 4, 5; test whether first two of
these functions varies significantly from group to group.

QUESTION FIVE. ’ [7+4+6 +8marks]

5.1 What is Principal component analysis (PCA) and states all important properties of PCA.
5.2 State the four steps of the procedure for a principal component analysis.
5.3 Consider the following table:

kEigenvectors
Component { Eigenvalue
S X, X, X3 X
1 1.337 -0.407 0.617 0.673 0.036
2 1.206 —0.567 0345 0013 0.748
3 0.762 0.710 -0.013 0.470 -0.525
4 0.694 —9.091_ —0.707 0.573 0.406

a. How many components will you choose? Explain why.

b. List those selected components and interpret those in terms of original variables, X;5.
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