MATH 545: INTRODUCTION TO TIME SERIES ANALYSIS
WINTER 2025

EXERCISES 2
Not for assessment.
Assume throughout that {Z;} ~ WN (0, 0%) unless otherwise stated.

1. Find the form of the optimal forecasts for X, from X3, ..., X,, assumed to be from a zero mean
time series process under the following specifications.

(@) n =50, h =1 for the process
1
Xy = §Xt—1 + 7

(b) n =10, h = 2, for the process

1
Xo =2y — 521

(c) n =20, h =5, for the process
(1-0.9B)(1—-1.2B+0.32B) X, = Z,

2. Construct the system of linear equations needed to derive the ACVF ~x(h) for the following

stationary process

5 1
X, = —X;_ — X Zy+ 27,
t 12 t1+6t2+ t+ 2244

3. Find the form of the autocovariance generating function (ACVGF) for the following stationary
processes:

(@) For -1 < ¢ <1,
X=Xt 1+ 24

(b) For real parameters 6, 02,
Xi =21+ 0121 + 027

(0)
1
<1 + B+ 232> Xo=Z1+2Zy 1+ 22+ Zy3.

Leave your answers as ratios of polynomials.

4. The ARMAC(1, 1) process defined as the solution to the equation

6
Xy = gXt—l +Zi+ 274

is neither causal nor invertible. Find a stationary, causal and invertible representation of {X;}
defined with respect to a different white noise process {Z; }.



