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Exercise 1
Given the AR(2) process y; = 1+ 1.3y;-1 — 0.4y, o + uy, t € Z, with u; ~ N(0, 1).

a) Is y; stationary?
b) Determine E(y;).
c

)
(c) Determine Var(y;).
(d) Determine p; = Corr{ye,yi1) and py = Corr{ye, yr_s).

Exercise 2
Given the MA(2) process y; = 1 + uy — 1.3u;_1 + 0.4uy_o, t € Z, with u, ~ N(0,1).

(a) Is y; stationary?
(b) Determine E(y;).

)
(c¢) Determine Var(yy).
(d) Determine p; = Corr(ys, yi—1) and py = Corr(ys, ys—o).

Exercise 3

(a) Consider the AR(1) process y; = aqys_1 +ug, t = 1,2, ..., with u; ~ WN(0,02). Specify
Yo such that the process y; is stationary.

(b) Consider the AR(2) process y; = 1.3y;_1 —0.4y;_o+us, t = 1,2, ..., with uy ~ WN(0,02).
Specify (y_1,y0) such that the process y; is stationary.

Exercise 4
Consider the AR(2) process from Exercise 1.

(a) Suppose yr = 1.0, yr_1 = 1.2. Forecast yri1, yr+2 and yrys.

(b) Determine the forecast error variances o;(1), 07(2) and o7 (3).

(c) Compute 95% interval forecasts for yr.1, yrio and yr,s.

Exercise 5
Write the AR(3) process y; = 1.5y1 — 0.3y-2 — 0.2y, 3 + u; in ADF form Ay, =

OYi—1 + oG Ayr_1 + a3 Ays—o + uy. Determine the values of ¢, of, of.

Exercise 6
Analyze the U.S. investment series.

(a) Find a model for the data generation process.

(b) Check the model carefully.
(¢) Determine forecasts for the next two quarters and compute also 90% and 95% forecast

intervals.
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Exercise 7
Analyze the German consumption series.

(a) Find a model for the data generation process.

(b) Check the model carefully.
(c¢) Determine forecasts for the next two quarters and compute also 90% and 95% forecast

intervals.

Exercise 8

(a) Suppose H ~ U(—mn,m). Show that E cos(H) = Esin(H) = 0 and Elcos(H)sin(H)] = 0.

(b) Let A and H be independent random variables with A ~ (0,6%) and H ~ U(—n,7) and
define the stochastic process

Yy = Acos(At + H), t=0,+1,£2,...,
where A € (—m,7) is a fixed real number. Use the relation
1
cos(a) cos(b) = i[cos(a + b) 4 cos(a — b)]

to show that

2 m 1 - 1
E(yyiys) = % {/ 7 cos(2At + Aj + 2h)dh + cos(/\j)/ %dh}
2
- %‘ cos(Aj).

Exercise 9
Suppose ¥, is a stationary stochastic process with autocovariances v;, j = 0,£1,£2,... and

spectral density f,(A). Show that

%:/ eMf,(NdN,  j=0,£1,+2,....

—T

Exercise 10
Determine the spectral density function of the MA(2) process y; = 14 uy — 1.3u; 1 + 0.4u;_o,

t € Z. Plot and interpret the function.

Exercise 11

Analyze the German income series (y;) form file E4.

(a) Estimate the spectrum of logy, using the Bartlett window with different window widths.
Consider also the log spectrum and interpret the results.

(b) Estimate the spectrum of Alogy, using the Bartlett window with different window
widths. Consider also the periodogram and log periodogram and interpret the results.

(c) Estimate the spectrum of Ajlogy; using the Bartlett window with different window
widths. Consider also the log spectrum, the periodogram and log periodogram and inter-
pret the results.



Exercise 12

Given the dynamic regression model y;, = 1.3y;_1 — 0.4y, + x; + 1.2x4_1 + uy, where u; is
white noise.

(a) Determine the impact multiplier of a change in ;.

(b) Determine the long-run effect of a change in ;.
(¢) If uy were not white noise but an MA(1) process, how would you estimate the parameters?

Exercise 13
Consider the following VAR(2) model:

Y1t 710 Y1,t—1
Yot +104.1 Ya,t—1
Y3t 9038 Y3 t—1
—-200 Y1,t—2 U1t
0.1.1 Yor—2 | + | w2t |,
000 Y3,6—2 Usgt
.26 .03 0
2, = 1.03.09 0
0 0 .81

(a) Is yo Granger-causal for (yi,ys3)?
(b) Is y3 Granger-causal for (y;,y2)?
(c) Is there instantaneous causality between y, and (y1,y3)?
(d) Is there instantaneous causality between y3 and (y1,y2)?

Exercise 14
Consider the VAR(1) process

[-28 (2603, BER
yt_{ .6.6}%—1*““ E“‘{.o:s.og}_PP’ P‘{o.:&]

) Determine the forecast error impulse responses ®; and @s.

) Determine the orthogonalized impulse responses 6y, ©1 and O,.

) Suppose y; = (1,2)". Compute forecasts for yr,1 and yro.

) Determine the forecast error covariance matrices X, (1) and X, (2).
)

stationary.

Exercise 15
Analyze the bivariate series y; = (y14, yo¢) of first differences of the U.S. investment data in

File E2.

(a) Find a VAR model for the data generation process.

(b) Check the model carefully.

(c) Is y1; Granger-causal for yo,? Is yo; Granger-causal for y;,7 Perform suitable tests.
(d) Determine forecast error and orthogonalized impulse responses.

(e) Perform a forecast error variance decomposition.
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Exercise 16
Consider the process

|1 0 n
Yt = 0 wytfl Ug.

(a) What is the cointegrating rank of the process?
(b) Write the process in VECM form.

Exercise 17
Determine the roots of det(I; — A z) and, if applicable, the cointegrating rank of the VAR(1)

process
-2 .8
Yy = 6.6 Yi—1 + Uy

Can you write the process in VECM form?

Exercise 18
What is the maximum possible cointegrating rank of a three-dimensional process y; =

(Y1t Yar, Y3t)'s

(a) if yit, yor are 1(0) and ys; is 1(1)?

(b) if y14, y2r, and ys; are I(1) and y;; and yo; are not cointegrated in a bivariate system?

(c) if Y1z, yor, and ys; are I(1) and (y14, yor)" and (yor, ys¢)' are not cointegrated as bivariate
systems?

Exercise 19

Consider the VECM
—0.1
Ay = { 0'1} (1, —=1)ye—1 + wy.

) Rewrite the process in VAR form.

) Determine the roots of det(ly — A;z2).

) Determine the MA coefficient matrices @1, @5, ;.

) Determine lim; ., @;. What does this imply for the impulse responses?
)

pulse in y9; a permanent impact on y;?

Exercise 20
Analyze the U.S. data in File E3.

(a) Find a VAR or VEC model for the data generation process as appropriate.
(b) Check the model carefully.

(¢) Determine forecast error and orthogonalized impulse responses.

(d) Perform a forecast error variance decomposition.



