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Composite variances/covariances

Consider the following correlation matrix

Variable V1 V2 V3 V4

V1
V2
V3
V4

10 04 03 0.2
04 10 01 03
03 01 10 05
02 03 05 1.0

1
2
3.
4

. Find the Variance of the composite of V1 and V2
. Find the Variance of the composite V3 and V4

Find the covariance of (V1, V2) with (V3, V4)

. Find the correlation of (V1, V2) with (V3, V4)



Composite variances/covariances

Consider the following correlation matrix

Variable V1 V2 V3 V4

V1
V2
V3
V4

10 04 03 0.2
04 10 01 0.3
03 01 10 05
02 03 05 1.0

1.

The Variance of the composite of V1 and V2 =1+ 4 + 4
+1=28

. The Variance of the composite V3 and V4 =14+ 5+ 5 +1

=3
The covariance of (V1, V2) with (V3, V4) = 3+ .1 + .2 +
3=29

The correlation of (V1, V2) with (V3, V4) =
A — 31

/VV, - sqrf2.8>k3 =




Composite variances/covariances

Consider the following correlation matrix

Variable V1 V2 V3 V4

V1
V2
V3
V4

1.0 04 03 02
04 10 01 03
03 01 10 05
02 03 05 1.0

1.

What is the covariance of item 1 with the composite of V1
and V2

What is the covariance of item 1 with the composite of (V1 ...
V4)

3. What is the variance of the total composite?

4. What is the correlation of item 1 with the composite of V1

and V2

What is the correlation of V1 with the entire set of items (V1
.. V4)



Composite variances/covariances

Consider the following correlation matrix
Variable V1 V2 V3 V4

V1 1.0 04 03 0.2

V2 04 10 0.1 03

V3 03 01 10 05

V4 02 03 05 1.0

1. The covariance of item 1 with the composite of V1 and V2 =
1+.4=14

2. The covariance of item 1 with the composite of (V1 ... V4) =
1+.4+3+2=19

3. What is the variance of the total composite? = (.4 + .3 4 .2
+.14+3+5)24+4=76

4. The correlation of item 1 with the composite of V1 and V2 =

Cyy __14 _ 84
v ViV V2.8l

5. What is the correlation of V1 with the entire set of items (V1

_ Cx _ 19 _
- VA) = e = A2 = 69

6/13



Composite variances/covariances

Another example

Variable V1 V2 V3 V4
V1 1 0 0 0
V2 0 1 0 o
V3 0 0 1 o0
V4 0o 0 o0 1
1. Find the Variance of the composite of V1 and V2

2
3.
4

. Find the Variance of the composite V3 and V4

Find the covariance of (V1, V2) with (V3, V4)

. Find the correlation of (V1, V2) with (V3, V4)



Composite variances/covariances

Another example

Variable V1 V2 V3 V4
V1 1 0 0 0
V2 0 1 0 0
V3 0 0 1 0
V4 0 0 0 1

1.

Find the Variance of the composite of V1 and V2 =1+ 1 +
0+0=2

. Find the Variance of the composite V3andV4=1+1+0

+0=2

. Find the covariance of (V1, V2) with (V3,V4) =0+ 0+ 0

+0=0

Find the correlation of (V1, V2) with (V3, V4) =
ny 0




Composite variances/covariances

Another example

Variable V1 V2 V3 V4

V1 1 0 0 o0

V2 0 1 0 0

V3 0o 0 1 0

V4 0 0 0 1

1. What is the covariance of item 1 with the composite of V1
and V2

2. What is the covariance of item 1 with the composite of (V1 ...
V4)

3. What is the variance of the total composite?

4. What is the correlation of item 1 with the composite of V1
and V2

5. What is the correlation of V1 with the entire set of items (V1
. V4)



Composite variances/covariances

Another example

V1
V2
V3
V4

Variable V1 V2 V3 V4
1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

1.

What is the covariance of item 1 with the composite of V1
andV2=1+4+0=1

. What is the covariance of item 1 with the composite of (V1 ...

VA)=1+4+0+0+0=1

What is the variance of the total composite? 4

4. What is the correlation of item 1 with the composite of V1

— Coy _ 1
and V2 = N7 71
What is the correlation of V1 with the entire set of items (V1
V)= S — L — 5
: VWV, V4
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Regression

Multiple regression

Variable V1 V2 V3 V4

V1 10 04 04 04
V2 04 1.0 02 0.0
V3 04 02 10 05
V4 0.4 00 05 1.0
1.

What is the unit weighted correlation between the composite
of V1 and V2 with V37

What is the unit weighted correlation between the composite
of V1 and V2 with V47

What is the multiple correlation between the optimal
composite of V1 and V2 predicting V37?

. What is the multiple correlation between V1 and V2

predicting V47?7

11/13



Regression

Multiple regression

Variable V1 V2 V3 V4

V1 10 04 04 04
V2 04 1.0 02 0.0
V3 04 02 10 05
V4 0.4 00 05 1.0
1.

oW

What is the unit weighted correlation between the composite
of V1 and V2 with V37

This is just what does the composite V1 + V2 correlate V3
Find the varianceof V1 + V2 =1=1+ 4+ 44+ 1=28
Find the covariance of (V14 V2) with V3 4 + 2 = .6

The unweighted correlation is therefore

:\/vxyvy - \/5.653*1 =36

What is the unit weighted correlation between the composite
of V1 and V2 with V47

The unweighted correlation is = Oy 4 — 24

JVV, V284
What is the multiple correlation between the optimal
composite of V1 and V2 predicting V3? 12/13




Regression

Multiple regression

Variable V1 V2 V3 V4

V1 10 04 04 04
V2 04 1.0 02 0.0
V3 04 02 10 05
V4 0.4 00 05 1.0

- A—2x.4 .32
) /813'2 — nh3—r3ns 4 92 38

1-r2, 1-42 — 84

__ rn3—n3np _ .2—4x4 _ .04 __
- P31 = 1-r2, =4 — g — 09

1

2

3. R2 = B1320n3 + P33 =.38%x .4+ .05%x.2=.16=>R =4

4. What is the unit weighted correlation between the composite
of V1 and V2 with V47

. . - ny . 4 o
The unweighted correlation is —7\/@ = ed = .36

6. What is the multiple correlation between the optimal
composite of V1 and V2 predicting V37?

7. What is the multiple correlation between V1 and V2
predicting V47

o
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A table from the psych package in R

Variable V1 V2 V3 V4
V1 1.0 04 04 04
V2 04 1.0 0.2 0.0
V3 04 0.2 1.0 05
V4 04 0.0

References

setCor (V3 ~ V1 + V2,data = R)

Multiple Regression from matrix input

DV = V3
slope VIF

vi 0.38 1.19

v2 0.05 1.19

Multiple Regression
R R2 Ruw R2uw
V3 0.4 0.16 0.36 0.13
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