
Financial Econometrics
Volatility Exercises

Q.1 Using US annual data 1873 - 2000 on log stock prices, lst an ARIMA(1,1,0) model was estimated

�lst = �+ ��lst�1 + "t

and a test for second order ARCH gave a p-value of 0.0434. The equation was re-estimated assuming
GARCH(1,1) errors, i.e., assuming that "t � N(0; ht) with

ht = ! + �"
2
t�1 + �ht�1:

The estimates (standard errors in parentheses) are � = 0:043 (0:016); � = 0:071 (0:109); ! = 0:007 (0.007),
� = 0:0149 (0.092), � = 0:625 (0:0291):

a) Explain how a test for second order ARCH is conducted.

b) Explain how the GARCH(1,1) model is estimated.

c) What are the conditions required for the variances to be non-negative? Are they satis�ed in this case.

d) Consider the following output regarding the estimation of a GARCH, an EGARCH and a GJR model for
Japanese bonds:

GARCH EGARCH GJR

i) What characteristic of the data do the EGARCH and GJR model capture that GARCH does not?

ii) Based on the outputs, indicate which of the models you would chose and whether the characteristics
indicated in i) is present in the data.

e) Explain how the GARCH-in-mean model works and why it may be interesting to consider.

f) Considering that your sample has 327 observations, of which the last three are 3.103, 3.099, 3.104, and
that you saved 5 for forecast evaluation (3.119, 3.291, 3.158, 3.101, 3.26) compute a 5 step ahead forecast
and the corresponding Root Mean Forecast Error, using the conditional expectation of the bond given in
the GARCH output.

g) Present the s-step ahead forecast xpression from a GARCH(1,1) such as �2t = �0 + �1u
2
t�1 + ��

2
t�1.

Q.2 Consider the Fama and French two factor model,

rit � rf = c+ �(mktt � rf) + �1SMBt + �2HMLt + "t (1)

applied to the returns of Apple stocks. Considering a sample of monthly data from 1988:07 - 2007:09 the
following least squares estimates where obtained:

1



a) Considering the following output, what can you conclude with regards to normality of Apple stocks excess
returns?

b) The following two models (GARCH and GJR) where estimated

b-i) What restrictions need to be imposed on the parameters each volatility model for it to be valid?

b-ii) Based on the results presented which model would you choose and why?

c) Assuming that some of the exogenous variables may impact volatility as well, the alternative volatility
model was estimated:
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c-i) What type of volatility model was estimated.

c-ii) Compute the unconditional variance.

Q.3 Consider that for the �rst di¤erence of the variable SPt; the following model was estimated:

Table 2.1: Model for DSPt

(a) Indicate what model is estimated in Table 2.1 and write down its functional form.

(b) What are the parameter restrictions that have to be observed for a model, as the one that was estimated
in Table 2.1, to be valid? Do the results presented satisfy those restrictions.

(c) What is the main di¤erence between the model estimated in Table 2.1 and a pure GARCH(1,1) model.

(d) Consider the following Figures of the graph of the standardized residuals, the autocorrelations associated
with the square of the standardized residuals and the histogram of the standardized residuals.
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Figure 2.1: Graph of Standardized Residuals Figure 2.2:Correlogram of Standardized Residuals Squared

Figure 2.3:Histogram of Standardized Residual

What do these plots tell you about whether or not the model estimated in Table 2.1 appears to �t volatility
well.

(e) What do these plots tell you about the validity of the conditional Normality?

(f) Given the following output and the output in Table 2.1 indicate whether the model provided in Table 2.1
is more suitable by testing the joint signi�cance of the additional regressors.

(g) Assuming that the last three volatility estimates where �2T�2 =1.63, �
2
T�1 =3.13 and �

2
T =3.04, and

that bu2T = 0:7; compute forecasts for �2T+1; �2T+2 and �2T+3:How would you evaluate the quality of these
forecasts?
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