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The exam consists of three questions on three pages. Each question is of equal value.

1. Consider the following model: Yt = 1 + εt + 2εt−1, where εt ∼ WN . With this information, answer

the following:

(a) Derive the expected value of the series.

(b) Derive the variance of the series.

(c) Derive the autocovariance of the series for all lags j = 1, 2, . . ..

(d) Derive the autocorrelation of the series for all lags j = 1, 2, . . ..

(e) Is this series stationary? Is this series invertible? How do you know?
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2. In the figure below, we have four realizations of a stochastic process. With this information, answer

the following:

(a) Label the axes.

(b) Write the formula to calculate the ensemble average for the year 1960 (i.e., the expectation of the

stochastic process in the year 1960). Give a reasonable estimate of this average.

(c) Write the formula to calculate the time series average for a realization of the stochastic process.

For one of the realizations, give a reasonable estimate of this average.

(d) Write the formula to calculate the variance of the stochastic process for the year 1960 (i.e., the

variance of the stochastic process in the year 1960). Give a reasonable estimate of this variance?

(e) Write the formula to calculate the variance of the time series for a realization of the stochastic

variance. For one of the realizations, give a reasonable estimate of this variance.
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3. Consider the gretl output listed below for a stationary time series. For quarterly data of the returns

of Bank of New York Mellon Bank stock (melret), the sample ACF and PACF are given. With this

information, answer the following:

(a) What does a given spike in the sample ACF measure? What does a given spike in the sample

PACF measure?

(b) Using this sample ACF and PACF, what is a reasonable model to be entertained?

(c) What is the expected value of the model you listed in part (b)?

(d) Under what conditions is the model listed in part (b) stationary?

(e) For the model you listed in part (b), draw the theoretical ACF and PACF.
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