
STA 312F2007 Solutions to Quiz 11

1. (a) Partition Σ into [
Σ11 Σ12

Σ22

]

Entries in Σ11:

V ar(X1) = V ar(F1 + e1) = V ar(F1) + V ar(e1) = φ11 + ψ1

V ar(X2) = V ar(λ2F1 + e2) = λ2
2V ar(F1) + V ar(e2) = λ2

2φ11 + ψ2

V ar(X3) = V ar(λ3F1 + e3) = λ2
3V ar(F1) + V ar(e3) = λ2

3φ11 + ψ3

Cov(X1, X2) = Cov(F1 + e1, λ2F1 + e2) = λ2V ar(F1) = λ2φ11

Cov(X1, X3) = Cov(F1 + e1, λ3F1 + e3) = λ3V ar(F1) = λ3φ11

Cov(X2, X3) = Cov(λ2F1 + e2, λ3F1 + e3) = λ2λ3V ar(F1) = λ2λ3φ11

Entries in Σ12:

Cov(X1, X4) = Cov(F1 + e1, F2 + e4) = Cov(F1, F2) = φ12

Cov(X1, X5) = Cov(F1 + e1, λ5F2 + e5) = λ5Cov(F1, F2) = λ5φ12

Cov(X1, X6) = Cov(F1 + e1, λ6F2 + e6) = λ6Cov(F1, F2) = λ6φ12

Cov(X2, X4) = Cov(λ2F1 + e2, F2 + e4) = λ2Cov(F1, F2) = λ2φ12

Cov(X2, X5) = Cov(λ2F1 + e2, λ5F2 + e5) = λ2λ5Cov(F1, F2) = λ2λ5φ12

Cov(X2, X6) = Cov(λ2F1 + e2, λ6F2 + e6) = λ2λ6Cov(F1, F2) = λ2λ6φ12

Cov(X3, X4) = Cov(λ3F1 + e3, F2 + e4) = λ3Cov(F1, F2) = λ3φ12

Cov(X3, X5) = Cov(λ3F1 + e3, λ5F2 + e5) = λ3λ5Cov(F1, F2) = λ3λ5φ12

Cov(X3, X6) = Cov(λ3F1 + e3, λ6F2 + e6) = λ3λ6Cov(F1, F2) = λ3λ6φ12

Note that entries in Σ22 are similar to those in Σ11. So, we have

Σ =


φ11 + ψ1 λ2φ11 λ3φ11 φ12 λ5φ12 λ6φ12

λ2
2φ11 + ψ2 λ2λ3φ11 λ2φ12 λ2λ5φ12 λ2λ6φ12

λ2
3φ11 + ψ3 λ3φ12 λ3λ5φ12 λ3λ6φ12

φ22 + ψ4 λ5φ22 λ6φ22

λ2
5φ22 + ψ5 λ5λ6φ22

λ2
6φ22 + ψ6
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(b) Yes, the model is identified.

First let us consider the identifying equations associated to Σ11:

σ11 = φ11 + ψ1 − (1)
σ12 = λ2φ11 − (2)
σ13 = λ3φ11 − (3)
σ22 = λ2

2φ11 + ψ2 − (4)
σ23 = λ2λ3φ11 − (5)
σ33 = λ2

3φ11 + ψ3 − (6)

(2)(3)

(5)
:
σ12σ13

σ23

= φ11

(2) : λ2 =
σ12

φ11

(3) : λ3 =
σ13

φ11

(1) : ψ1 = σ11 − φ11

(4) : ψ2 = σ22 − λ2
2φ11

(6) : ψ3 = σ33 − λ2
3φ11

A unique solution is found for the parameters involved. Note that the param-
eters in Σ22 are identified as well in the same way.

Now the only parameter left to be identified is φ12. In Σ12, φ12 = σ14, so it is
identified.

Overall, a unique solution is found, thus the model is identified.

2. Yes, it would be identified.
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