e Suppose the process {X;} is stationary and has acvf vx(h). A new
process {Y;} is defined by Y; = X; — X;_1. Obtain the acvf of {Y;} in
terms of yx (k) and find vy (k) when vy (h) = A"

e For an AR(2) process show
Xi—a Xy 1 —weXp 2o=¢
show that its stationarity region is

a]+ag <1
ap —oag > —1
‘062|<1

Note that if you plot this region, you’ll obtain a triangular shape! For
Q) = % and ag = %, show that the acf of X is given by
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plh) =57 (3) tor <_3>
for h =0,41,42,.. ..

e Show that the acf of the second order MA process

Xe =2, +0.72Z;_1 — 0279

is given by
p(h)=1,h=0
p(h) =0.37,h ==+1
—0.13,h = £2

0, otherwise

e Suppose we have an AR(1) process with mean pu, defined as
Xi—p=a1 (X1 —p) +Z;

Let (1) and Z(3) be the means of the first and last n — 1 observations.
Show that the least squares estimates are:

T(2) — Q1Z(1)

=714



and .
ay = Dot (e — ) (w1 — 1)
Z?:_f (xt - /l>2
Deduce that, if we ignore the difference between Z(;) and Z(y), the
above two formulas become

p=z
and .
2y (= T (w41 — @)
a1 = n—1 2

=1 (Tt — @)

Consider the monthly U.S. unemployment rate from January 1951 to
February 2004 in the file m-unemhelp.txt. The data are seasonally
adjusted and obtained from the Federal Reserve Bank in St. Louis.
Build a time series model for the series and use the model to forecast
the unemployment rate for March, April, and May 2004. In addition,
compute the average period of business cycles if they exist. (Note that
more than one model fits the data well. You only need an adequate
model.)



