
Financial Econometrics 2019

Practice Exam — Just for practice: not an example nor a model!

NAME: ID:

• Answer the questions in the space provided supplying enough information
to prove you performed the necessary computations.

• Throughout this test, both εt and at represent a white noise process.

1. Classify the following sentences as true or false.

i. The process Zt , defined by Zt = 0.5Zt−1+at −at−2, has an AR unit root.

� True � False

ii. An autoregressive process is never stationary but can be non-invertible.

� True � False

iii. An ARMA model may be able to describe adequately the dynamics of a given time
series with fewer parameters than an AR model.

� True � False

iv. The assumption that financial markets’ returns are normally distributed is strongly
sustained by empirical evidence.

� True � False

v. A Jarque-Bera test should be used for deciding about the existence of a trend in a time
series.

� True � False

2. Consider the following process X t = 2+0.5X t−1−0.3X t−2+0.3εt−1+εt where εt ∼N (0, 1).

(a) Is the process stationary? Justify your answer.

(b) Is the process invertible? Justify your answer.

(c) Compute the unconditional expected value of the process.



3. Without using the operators B nor ∇, write in equation form the process Yt that follows
an AR I M A(1, 1, 1)(1, 0, 0)4 in terms of the observations Yt , Yt−1 . . . , the noise at , at−1 . . ., and
the corresponding parametersφi , Φi ,Θi , θi , as applicable.

4. The next figure presents SACF/SPACF of a quarterly time series. Which time series model
do you think could be appropriate for this time series? Justify your option.

Figure 1: Correlogram of yt

5. Is a white noise process stationary to the second order (i.e., «wide sense stationary» or
«weakly stationary» or «covariance stationary»)?

6. Consider the process yt = 0.5yt−2+εt +0.1εt−1

(a) Write the Wold representation form of yt .

(b) What is the numerical value of γ0 =Var(Yt )?

(c) Compute the numerical value ρ3 of the yt process.



7. Consider the process yt =µ+ yt−1+ xt , in which xt ∼ iid(0,σ2). Show that the series∇yt is
stationary and compute its mean and autocovariance function.

8. Briefly distinguish ex-ante from ex-post forecasting and explain the goal of the latter.

9. What is the goal of measures such as the AIC, AICc, BIC , and SIC?

10. We have observed 110 anual values of the CPI, zt . Complete the spaces in order to explain
the rational behind the following steps.

(a) Firstly, we took logs and obtaines wt = log(zt ), in order to obtain a series which is
in .

(b) Then, we took the first differences xt = (1−B )wt trying to obtain a process.

(c) Then, we subtracted the sample mean x̄ = 0.7 to these xt , in order to obtain a process
with .

(d) Finally, we adjusted an AR(2) to the series (xt −0.7), which is equivalent to assume that
wt is an ARIMA( , , ).

(e) In order to verify whether the residuals are , we performed the
Ljung-Box test.

(f) We have obtained Q = n (n +2)
∑15

k=1(109−k )−1ρ̂2
k = 11.243< 23.362=χ2

0.05(13), where
n = .

(g) This means we haven’t rejected H0 : ρ1 =ρ2 = . . .=ρ15 = , for the residuals.

(h) That means we concluded that the model AR(2) is for the data (xt −0.7).



11. The next figures illustrate the time series plot, SACF/SPACF and part of the EViews output
from statistical tests applied to the series Yields_10y.

Figure 2: Yields_10y plot Figure 3: Correlogram

Figure 4: Yields_10y unit root test

(a) Just by inspection of Figure 2, do you think a random walk with a constant drift could
be appropriate for the series? Why or why not?

(b) On Figure 3, is the statistic Q24 indicating significance of the autocorrelations? Which
one(s)? Answer it in one line.

(c) Do you think that Yields_OT_10y is stationary? Justify your answer using the infor-
mation provided in Figures 2, 3 and 4. In case you make use of a statistical testing
procedure formalize the test: write the estimated equation, null and alternative hy-
potheses, test statistics, significance level, critical value/region, result and conclusion
of the test.



12. The following figures present the outputs of an estimated model.

Figure 5: Estimated model
Figure 6: Residuals correlogram

(a) Write explicitly the standard mathematical form of the estimated equation with pa-
rameter estimates. Use approximations to three decimal places.

(b) With the available information, do you think that this model is reasonably well spec-
ified? Justify your answer.

(c) Given that the last three observations zT = 0.1 , zT−1 =−0.5 and zT−2 = 0.5 obtain the
one step-ahead forecast ẑT+1|T . Use approximations to three decimal places.

13. Explain what is the volatility clustering effect present on financial time series.


