
Graduate School of Business
University of Chicago

Bus 41910, Time Series Analysis, Mr. R. Tsay

Homework Assignment #6, Due in one week (November 20)

1. Consider the ARMA(2,1) model

(1− 1.3B + 0.4B2)zt = (1 + 0.5B)at, at ∼ N(0, 2).

Write down three state-space models for the time series zt using the three approaches
by Akaike, Aoki and Harvey discussed in the lecture.

2. The random vectors X and Y are jointly normal as[
X
Y

]
∼ N

([
µx

µy

]
,

[
Σxx Σxy

Σyx Σyy

])
,

where Σxx and Σyy are non-singular covariance matrices. Derive the conditional
distribution of X given Y = y.

3. The random vectors X, Y and Z are jointly normal as X
Y
Z

 ∼ N


 µx

µy

µz

 ,

 Σxx Σxy Σxz

Σyx Σyy 0
Σzx 0 Σzz


 ,

where Σxx, Σyy and Σzz are non-singular covariance matrices. Derive the conditional
distribution of X given Y = y and Z = z.

4. Consider the State-Space model of Lecture 12. That is, Eq. (1) and (2) of the
handout. Suppose that the covariance matrix between et and εt is Cov(et, εt) = W ,
which is non-zero. Derive the corresponding Kalman Filter algorithm for the model,
i.e. Eq. (6)-(12) of the handout.

5. Consider the linear regression model with time-series errors

yt = βxt + zt, (1− 0.5B − 0.24B2)zt = at,

where {at} is a sequence of independent and identically distributed random variables
with mean zero and variance 1. Write down a State-Space form for the model.
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