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TIME SERIESANALYSIS
EXERCISES
STOCHASTIC PROCESSES 2

1. Consider a/A(1) model:
thﬁJrut—Qut_l, teZ
whereu; ~ WN(0, o2) ando? > 0.

(a) Prove that the first autocorrelation of this model carbeogreater than.5 in
absolute value.

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

2. 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;
() [p(4)] < 0.90;
() |p(5)] < 0.90;
() 10(6)] < 0.90.

3. Consider the following models:

(1) X, =05 X1 +u,

(2) X, =10—0.75 X;_1 + s,

(3) Xy =10+0.7 X;_1 — 0.2 Xy_s + us,
(4) Xy =10+ 1w — 0.75 up_y + 0.125 uy_s,
(5) X, =0.5 X1 +ur — 0.25 uy_y,

(6) X;=05X,1+u —05uq,

where{u; : t € Z} is ani.i.d. N(0,1) 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. y(k), k=1,...,8;
ii. pk), k=1,2,...,8.
(d) Graphp(k), k=1,2,..., 8.

(e) Find the coefficients ofi;, u; 1, u;_o, u;—3 andu;_4, in the moving average
representation aok;.

(f) Find the autocovariance generating functiongf
(9) Find and graph the spectral densityXof
(h) Compute the first four partial autocorrelationsXgf



