Graduate School of Business
University of Chicago
Bus 41910, Time Series Analysis, Mr. R. Tsay

Homework Assignment #3, Due in one week

1. Consider the models
(1-B)(1-BYZ,=(1-05B)(1—-0.6B%)ay,

where {a,} is a Gaussian white noise series with mean zero and variance 1. Assume also that

(Zgﬁ, Z97, ttty Zl()()) = (].19071187,1165,1186,1262> and (agﬁ, ce ,alo()) = (04, 06, ]_9, —08, —05>
Use the minimum mean squared error criterion to compute forecasts at the forecast origin

t = 100.

e What is the 1-step ahead forecast Z19o(1)?7 What is the variance of the associated
forecast error?

e What is the 2-step ahead forecast Z;09(2)? What is the variance of the forecast error
of the 2

e What is the 3-step ahead forecast Z0(3)?

e What is the 4-step ahead forecast Z00(4)?

2. Suppose that Z; follows the model
(]_ - 07B)Zt = Ay,

where {a;} is a Gaussian white noise series with mean zero and variance 1. Consider the
non-overlapping 3 aggregates, i.e. Y, = Z3;+ Z3,_1+ Z3,_5. What is the order of the ARMA
model for Y;? Can you write down the specific model for Y,?

3. Consider the structural model
Zy =Ty + S, + €,
where T; and S; satisfy
(1- BT, =€y, (1+ B+ B*+ B*)S; = ey,

where {¢;} (i = 0,1,2) are independent Gaussian white noise series with mean zero and
variance 1. What is the ARMA model for Z;?

4. Derive the autocorrelation function of the following models, where {a;} is a Gaussian
white noise series with mean zero and variance 1 and s > 1 is a positive integer.

1



e 7, =(1-6B)(1—-0B%)q.
e /,=(1-0B—0OB*%uq.
5. Consider the simple exponential smoothing method for forecasting. Suppose that the

discount rate is 0.94 and the 1-step ahead forecast at origin ¢ = 100 is Zjp0(1) = 50. If
Z101 = 55, then what is the 1-step ahead forecast at ¢t = 1017



