STA 312F2007 Solutions to Quiz 11

1. (a) Partition X into

Entries in Xq;:

Entries in 35:

Cov(X1, Xy)
(X1, X5)
(X1, Xe)
(X2, X4)

Cov(Xa, X5)
(X2, Xe)
(X3, X4)
(X3, X5)
(X3, Xe)

Cov(Xs,
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ar(Fy +e1) = Var(Fy) + Var(er) = ¢11 +Un

ar(AoFy + e3) = \aVar(Fy) + Var(ey) = Nagi1 + 1o
ar(\sF1 + e3) = \aVar(Fy) + Var(ez) = Mg + 3
ov(Fy + e1, Ao Fy + e2) = N Var(Fy) = Ao
(
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ov F1 —|— €1, /\3F1 + 63) = )\3VCLT‘(F1) = /\3¢11
Cov )\2F1 + €2, )\3F1 + 63) = )\2/\3V6L7”<F1) = )\2)\3(bn
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ov(Fy + ey, Fy 4+ e4) = Cov(Fy, Fy) = ¢12
ov(Fy + e1, A\sFs + e5) = AsCou(Fy, Fy) = As12
ov(Fy + e1, A\eFy + €6) = NgCov(Fy, Fo) = Ned12
ov(AoFy + eo, By + €4) = \yCou(Fy, Fy) = Aadh12
ov( A Fy + 9, AsFy + e5) = MAsCov(Fy, Fy) = M52
(
(
(
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0V( Ao F1 + €9, N Fy + eg) = A AgCov(F1, Fy) = MaXsh12
ov(AsFy + e3, By + e4) = \3Cou(Fy, Fy) = A\312
ov(AsF) + e3, A5y + e5) = A3 AsCov(Fy, Fy) = A3As5¢12
ov(A3F1 + e3, N Fo + eg) = A3A¢Cov(F1, Fy) = A3X\sh12
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Note that entries in 3oy are similar to those in 31;. So, we have

[ ¢11 + Aoy A311 ®12 A5 Q12 A6P12
Ndin + 2 AeAsdn X212 AoA5012 A2 PD12
Aou +Us | Ao A3A5012 A3A6P12
P22 + Py A5 P22 A6 P22
)‘gﬁbm + Y5 AsAgPoo
Aoz + g




(b) Yes, the model is identified.

First let us consider the identifying equations associated to 31:

o = ¢u -+ - (1)
o1z = Aou - (2)
o13 = 3011 - (3)
o2 = Mo+ — (4)
O3 = AoA3d1y - (5)
o33 = Ao +¢s — (6)
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= ¢11
012
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013
Ay = —
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3) :

(1) DY =01 — ¢n
( ) D Yy =090 — )\§¢11
( ) 3 = 033 — )\gﬁbn

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

Now the only parameter left to be identified is ¢12. In 312, @12 = 014, s0 it is
identified.

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

2. Yes, it would be identified.



