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1. Below is a plot of IBM monthly stock returns from Feb 1991-Jan 2013 with corresponding correlogram up to
lag 5, (T=276).
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(a) Comment on the properties of Stock Returns from the graph.

(b) Test at the 5% significance level of the hypothesis that the autocorrelation at lag 4 is equal to zero.

(c) Perform a test at the 10% significance level the hypothesis that the first 5 autocorrelations are jointly equal
to zero.

(d) From the evidence in part (a)-(c) comment on the likely form of the underlying process of IBM stock
returns.

Below are the estimated output of the MA processes- Yt = εt + θ1εt−1 and
Yt = εt + θ2εt−4.
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(e) Using this estimation output discuss the properties of the true underlying process, performing formal
tests. Does this correspond with the discussion in (d)?
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2. We now perform a similar analysis as in parts 1 (a)-(e) but for the square of IBM monthly stock returns over
the same period.

(a) Comment on the properties of squared stock returns from the graph.
(b) Test at the 5% significance level the hypothesis that the autocorrelation at lag 4 is equal to zero.
(c) Perform a test at the 10% significance level the hypothesis that the first 5 autocorrelations are jointly equal

to zero
(d) From the graph and information in parts (f)-(h) commont on the properties of the theoretical process of
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the square of IBM stock returns?
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(e) Using the estimated output from an MA(1) and MA(4) below discuss the properties of the underlying
process, providing formal argument for you answer . Does this correspond with the intuition from part (d)?
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3. Suppose a researcher believes the true process is AR(1), i.e

Yt = µ + φ1Yt−1 + εt (1)

(a) If Cov(εt, εt−1) 6= 0 will OLS applied in (1) provide a consistent estimator of φ1? Discuss. [No formal proof
needed.]

(b) Suppose εt is a stationary mean zero ARMA(1,1), i.e

εt = γ1εt−1 + vt + κ1vt−1 (2)

for some coefficients γ1, κ1 where vt ∼ WN (σ2). Given (1) and (2) derive the true form of the process Yt.


