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TIME SERIESANALYSIS
EXERCISES
STOCHASTIC PROCESSES 2

1. Discuss the convergence conditions for the series

[oe]

where{u :t € Z} ~WN(0, g?). In particular, give sufficient conditions under which:
(@) j_g; ;U converges in mean of order 2;
(b) ,-2 ;u—j converges in mean of order> 0;
(c) j_z J;u—j converges almost surely;
(d) j%; J;u—j converges in probability.

2. Consider &1A(1) model:
Xk=H+Uu—0u_1,teZ
whereu ~ WN(0, 02) anda? > 0.

(a) Prove that the first autocorrelation of this model carreogreater than.B in
absolute value.

(b) Find the values of the model parameters for which thisajyound is attained.

3. Let{x :t € Z} an MA(q) process. Fog = 3, 4, 5, 6, check whether the following
inequalities are correct:

(@) [p(1)] <0.75;
(b) [p(2)[ <0.90;



(©) |p(3)| <0.90;
(d) |p(4)| < 0.90;
() |p(5)| < 0.90;
(f) 10(6)] <0.90.

4. Consider the following models:

% =05 X1+ U,

X =10—0.75X%_1 + U,

X =10+0.7 X_1—0.2 X _2+ U,

X =10+ —0.75u_1+0.125u_»,
X =09X-1+u—0.25u1,

1
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3
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5
6) X =0.5%_1+—0.5U_1,
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where{w :t € Z} is ani.i.d. N(O, 1) sequence. For each one of these models, answer
the following questions.

(@) Is this model stationary? Why?
(b) Is this model invertible? Why?
(c) Compute:
i. EO%);
i. y(k),k=1,...,8;
i. p(k),k=1,2,...,8.
(d) Graphp(k), k=1,2,..., 8.

(e) Find the coefficients of, U1, U2, U3 andu;_4 in the moving average
representation oX;.

(f) Find the autocovariance generating functiorXaf
(g) Find and graph the spectral densityXpf
(h) Compute the first four partial autocorrelations<gf



