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Hamilton, problem 13.2.

Solution: For any ARMA (p, q) process, let r = max (p, q + 1). [13.1.22] and [13.1.23] in

Hamilton tell us that the state equation and the observation equation are respectively,
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If yt is an AR(p) process, then we have r = max (p, q + 1) = p and ✓1 = ✓2 = · · · = ✓p�1 = 0.

In general, an AR(p) process can be expressed as
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Substituting this last expression into ⇠t in Equations (1) and (2) gives us
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which are [13.1.14] and [13.1.15], respectively. If yt is an MA(1) process, we have r =

max (p, q + 1) = q + 1 = 2 and �1 = �2 = 0. Now,
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Substituting this last expression into ⇠t in Equations (1) and (2) gives us
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which are [13.1.17] and [13.1.18], respectively.
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Hamilton, problem 13.4.

Solution:

Given the model specified in [13.4.3] and [13.4.4], it’s clear that F = 0. As a result
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And in turn we have
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Substituting into [13.4.1] gives us
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Hence, the sample log-likelihood [13.4.4] becomes
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which is exactly [13.4.5].
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