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1. General questions

Are the following statements true or false? Answer: „True, because,..“ or „Wrong, because...“

a) If you have data generated from a non-stationary process, you can rely on the ergodic theorem and estimate moments by sample means. (2)



b) If asset prices follow a random walk without drift, future asset returns are unpredictable. (2)



c) A white noise process is an ergodic process.(2)




d) A random walk without drift  has constant unconditional expectation over time and is therefore a stationary process. (3)



e) Granger’s representation theorem implies that when modelling multivariate non-stationary time series, the equilibrium correction representation is the correct econometric formulation to be used for parameter estimation. (3)



f) A structural VAR is always estimated in its primitive form. The primitive form is also used to compute impulse response functions. (2)




g) For computing impulse-response functions in a structural VAR  you only have to estimate the VAR in standard form and trace a one unit shock to the composite errors by iterating forward on the VAR equations. (2)



i) Empirical evidence suggests that asset returns are serially dependent whilst squared asset returns are not. (3)



j) Empirical evidence suggests that predictability of asset returns is possible especially in the short run.(3)



k) If the Dickey-Fuller test rejects the null hypothesis of non-stationarity of the your original data series at the given significance level for all series, an appropriate modelling strategy would be to estimate a structural VAR in first differences. (2)



l) Having not been able to reject the null hypothesis of non-stationarity in the first step of the Engle-Granger methodology you can conclude that the data series are cointegrated and estimate an equilibrium correction model. (3)



2. Testing statistical properties of time series

Interpret the following test results

a) Computing the Ljung Box Q statistic using the first 10 autocorrelations of a series of asset returns yielded a test statistic equal to 
[image: image10.wmf](
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=12.43. Your conclusion? (4)



b) Computing the Ljung Box Q statistic using the first 10 autocorrelations of a series of squared asset returns yielded a test statistic equal to 
[image: image2.wmf](
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=89.43. Your conclusion? (4)




c) A researcher used the Dickey-Fuller test to test for non-stationarity of a time series of length T=100. The estimated model included no constant or time trend. The  test statistic is equal to 0.90. Your conclusion? (4)



d) The researcher in c) also included a constant and a time trend in the estimated model. Now the  test statistic is equal to –0.2. Your conclusion? (4)



e) A researcher wants to test a series of asset prices for random walk of type 3. He computes the variance ratio test statistic 
[image: image3.wmf](
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 (Cambell/Lo/MacKinlay, p. 55, Formula 2.4.44) and obtains a value of the statistic equal to -0.05. Your conclusion? (4)






e) The researcher computed the test statistic for another series of asset prices and obtains a value of the statistic equal to 3.34. Your conclusion? (4)




3. Visual inspection of stochastic processes

A

[image: image4.wmf]
B
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C
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D
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E
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Each realization in the graph above is generated by one of the following stochastic processes. Identifiy each process by writing the correct letter in the boxes below.

A white noise process
 (3)
 



(
An autoregressive process of order one with  = 0.6 (3)
(
A random walk with drift (3)




(
A random walk without drift (3)



(
A trend stationary process (3)



 (
4. Empirical Autocorrelation Functions
A


B



C


D



Each empirical autocorrelation function in the graph above is generated by one of the following stochastic processes. Write the letter A-E behind the respective process.

A white noise process
 (3)
 



(
An autoregressive process of order one with  = 0.6 (3)
(
A random walk with drift (3)




(
A random walk without drift (3)



(



5. Equilibrium Correction Model (ECM)

In a bivariate setting an equilibrium correction model can be written 


a) Give an example from economics or finance where an ECM specification would make sense. Explain the elements of an ECM (what is on the right hand side of the equation). (5)



b) What time series properties are required  to make an ECM the appropriate specification for parameter estimation? (5)
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