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1. (2.5 points) True or false

i. The simple exponential smoothing method is an adequate method to forecast series
that present trend and seasonality.

� True � False

ii. In order to �lter out the erratic component of a series, we can use the method of
moving averages.

� True � False

iii. The process yt = yt−1 + εt where εt ∼ WN , is second order stationary.

� True � False

iv. The Box-Cox transformation can be used to remove seasonality from a time series.

� True � False

v. Given a set of candidate models for the data, the preferred model is the one with
the maximum AIC value.

� True � False

2. (2 points) Consider the following table that contains information about the adjustment
of a model applied to the quarterly series of the number of unemployed individuals in a
country. Given that the observed value for 2004Q2 was 1520 obtain the forecast for the
periods 2004Q3 and 2004Q4.

3. (1 point) Consider the following process Xt = 2.5+0.5εt−1+0.3εt−1+εt where εt ∼ N(0, 1).
What is the unconditional expected value of the process?

� 0 � 2.5 � 12.5 � 3.2



4. (1 point) Consider the following process : Yt = βYt−1 + 0.5Yt−2 + εt. Find the range of
values of β that make the process stationary.

5. (1 point) Write in equation form the process Yt that follows an ARIMA(1, 0, 1)(0, 0, 1)4
and show that the process is equivalent to an ARIMA(p, d, q) with restrictions on the
parameters. Specify these restrictions.

6. (2 points) The next �gure illustrates the time series plot, SACF/SPACF and part of the
EViews output for a statistical test applied to the series INDPROt (Industrial Production
Index).

(a) Do you think that INDPROt is stationary? Justify your answer using the informa-
tion provided in Figures 1 and 2.

Figure 1: INDPRO plot

Figure 2: INDPRO correlogram

(b) Do you �nd evidence for the presence of a unit root? Justify your answer using
the information provided in Figure 3 and explain whether this reinforces or weakens
your answer to question (a).

Figure 3: INDPRO unit root test



7. (1.5 points) The next �gure shows the SACF/SPACF of a time series. Propose two can-
didate ARMA models that may provide a good �t to the series. Justify your options in
detail.

8. (1.5 points) The following �gure illustrates the correlogram and histogram of the residuals
from an estimated model. With the available information, do you think that the model
is adequately speci�ed? Justify your answer.



9. (2 points) Given the following estimated model for the process Yt and the last two obser-
vations yT = 2.5 and yT−1 = 2.3, obtain the one step-ahead forecast fT,1 and the variance
of the forecast error σ2

T+1|T .

10. (2.5 points) Next �gure illustrates Eviews results of an estimated model for the daily returns of
an index from January 1, 2001 until September 30, 20l1.

Moreover the realized values of the returns for the last 5 days of September 2011 and corre-
sponding estimated values according to the previously estimated model are the following:

Observed Values Fitted values

26/11/2011 0.027 0.032

27/11/2011 -0.349 0.063

28/11/2011 0.050 0.023

29/11/2011 0.844 0.047

30/11/2011 -0.134 0.021

(a) Write explicitly the standard mathematical form of the estimated model.

(b) Obtain the forecast estimate of the volatility for 31/11/2011, knowing that the estimated
volatility for 30/11/2011 is 0.224.



11. (2 points) Considering the information presented below regarding the PSI20 Index, identify
and describe two stylized facts of �nancial time series evident in the data (closing prices
and respective returns).

Figure 4: PSI20

Figure 5: PSI20 correlogram

Figure 6: PSI20 returns

Figure 7: PSI20 returns correlogram



Figure 8: PSI20 squared returns correlogram

Figure 9: PSI20 correlogram


