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Solutions to Homework Assignment #6

1. (a) Akaike’s approach: The dimension of state vector is m = max{2,1+ 1} = 2 so
that S; = (2, 2i411)" and, from the model, ¢, = 1.8. Thus,
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Aoki’s approach: The state vector is S; = (z;_1, z1—2, a;—1)" and the model is

2 1.3 —-0.4 0.5 Zi_1 1
Zt_1 = 1 0 0 Zio |+ 1 0 | ay
Qg 0 0 0 Ar_q 1
2z = [1.3,-0.4,0.5]S; + a;.

Harvey’s approach: The dimension of the state vector is m = max{2,1} = 2 and the
state vector is Sy(zy¢—1, ze11i—1)". The model becomes
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2t = [1,0]St+(lt.

2. There are several ways to derive the result that the distribution of X given ¥ =
y is multivariate normal with mean p, + EmyE;yl (y — m,) and covariance matrix
Yow — El,yEy’ylny. See, for instance, the multivariate statistics book by Johnson and
Wichern (2007, 6th ed.) One approach is to use density function. Here one makes
use of the identities: (a) |B| = [5,,||Ze — 4y B, Bye|, where X is the covariance
matrix of (X', Y")". (b) (X — p,)', (¥ — )| [(X — p,), (¥ — )] =

(X —p, — ExyE_l(Y - Hy)]/[zmz - Exyzg;ylzyx]il[X — My — ExyE;yl(Y - :uy)]

vy

These two identities allow us to partition the joint density function of X and Y into
the marginal density of Y and the conditional density of X given Y = y.



3. The conditional distribution of X given ¥ = y and Z = z is multivariate normal
with mean p, + EwE;yl(y —p,) + .3 (2 — p,) and covariance matrix 3, —
ExyE;yl Yy — EmZEZ_ZIEZI. This result can be obtained by using result of Problem 2
and the independence between Y and Z under normality.

4. Among the equations (6) to (10), the only one that needs modification is (10), which
becomes
Ciprp = HP oy + W.

Eq. (11) and (12) becomes

Sertjerr = S + [P + W][HP H + R ™ (Z1 — Zii)t)
Pty = Py — [P + W)HP, 1 H' + R (HPy 1 + W).

5. Again, there arr multiple solutions. One of them is given below.
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