Pairwise Correation Coefficients Exercise

Consider 4 characteristics which can be measureebich item in a sample of 6.
Determine the pairwise correlation coefficient matior the 4 characteristics and
comment on the values.

A B C D
tem 1 6 1 5 2
Item 2 3 2 4 2
Item 3 5 3 4 3
ltem 4 1 4 3 4
[tem 5 4 5 3 5
Item 6 2 6 2 5

We are going to need the mean and standard deviatieach characteristic in order
to calculate the covariances and correlations sdohat first.

A B C D
M ean of the Characteristic 3.5 3.5 3.5 3.5
(D)
Variance of the 2.916 2.916 0.917 1.667,
Characteristic (¢2)
Standard Deviation of the 1.708 1.708 0.958 1.291
Characteristic (o)

Note that the values for characteristics A anddthe same but they are distributed
differently between the 6 items. These charactesistill therefore have the same
mean and standard deviation.

We can now calculate the Variance-Covariance métrixhe characteristics using -

Coux ¥) =3 [x =%y, =)

i=1
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Variance-Covariance Matrix

A B C D
A 2.916 -1.75 1.25 -1.25
B -1.75 2.916 -1.583 2.083
C 1.25 -1.583 0.917 -1.083
D -1.25 2.083 -1.083 1.667

Note that the main diagonal gives the varianceefmh characteristic.

The signs (+ and -) of the covariances give usdication of whether characteristics
are positively or negatively related but this maisn’t very helpful in determining

the strength of the relationships between the cheniatics because the values are not
normalised.

We can now calculate the Pairwise Correlation Ggefit matrix for the
characteristics using -

Cov(X,Y)
0.0,

r(X,Y) =

Pairwise Correlation Coefficient Matrix

A B C D
A 1 -0.6 0.764 -0.57
B -0.6 1 -0.967 0.945
C 0.764 -0.967 1 -0.876
D -0.57 0.945 -0.876 1

Note that the main diagonal is all 1s indicatingttBach characteristic is maximally

correlated with itself.
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Commentson theresults

We can see that characteristic B is very negatigetyelated (-0.967) with
characteristic C. l.e. items which have a high gdbr B consistently have a low
value for C and vice versa.

We can also see that B and D tend to vary tog€éth@45). I.e. items with a high
value for B consistently have a high value for [@ aice versa.

C is also negatively correlated with D (-0.876) bat as strongly as with B (-0.967)
and positively correlated with A (0.764) but thresniot a compelling value.

A is even less strongly correlated with B (-0.63 & (-0.57).

Overall, B and D appear to be related and C is ¢emmgntary to them.
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