SF2943: Application of the GARCH model
Guide to the Quantlab workspace

This document is intended to assist you with the Quantlab workspace used in
the assignment on forward rates, providing short descriptions of the different
parameters and data fields. Figure 1 shows a screen shot of the workspace
as it looks when you open it the for the first time. Note the three tabs in the
workspace, “pre-estimate”, “garch_fit”, “forecast”, visible in the upper left hand
side in Figure 1. You will start the exercise in the “pre-estimate” tab. In the
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Figure 1: Your first view of the workspace, the tab “pre-estimate”.

“price process” window your underlying price process, selected in field i, will
be plotted if you click “Recalc”. As default, field i is set to OMXS30_INDEX.
The OMXS30 index is a weighted mean of the 30 most traded stocks on the
Stockholm stock exchange. The fields from_d and to_d allows you to pick an
interval of days {from.d, from_d + 1,...,to.d}. Holidays and weekends are au-
tomatically removed from the interval. Note that the data series does not go



further back than 2009-01-01. There is a useful syntax for selecting days, which
is used in the default settings: “today” is the current date and “bd” is a business
day, i.e. not a weekend or holiday. Typing the date in the format yyyy-mm-
dd is also allowed, but make sure it is a business day! The tab q determines
what quotes are used, use the default: Mid_db. After a selection is made, click-
ing “Recalc” will update the table and the graphs. In the window “indata‘,
select a price process and an interval of days as before. By clicking the but-
ton "Recalc*, the log-returns of the selected price process will be plotted. The
window “Table_series” presents the price data and log-returns in tabulated form.

Moving on to the “garch_fit” tab, this is where the model fitting and estimation
of parameters will be done. The tab is presented in Figure 2 below. The fields
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Figure 2: The tab “garch_fit”.

i, from_d and to_d have the same functionality as in the previous tab and gs
corresponds to q. The new fields q and p should be selected as integers and



correspond to p and ¢ in the GARCH process,
P q
o =ao + Z%’Uf_i + ZBthQ—jy Xy =017y, Zy~N(0,1). (1)
i=1 j=1

You should be aware of that if your selected interval of days is very long, you
might need to select p and q higher than 1 to get an estimate of the parameters!
After clicking the “Recalc” button, Quantlab will do the estimation and present
the result in the window “GARCH and NAIVE model param”. The columns
a0-1, a-1 and b-1 correspond to the parameters in (1) while mean and std is
the empirical mean and standard deviation of the log-returns in your selected
time interval.

In the “forecast” tab, you will compare the GARCH process with the naive
volatility and the log-returns. A view of the tab is presented in Figure 3. All

GARCH,

Bomg®

e

_31_new2 (2) - Quantlab B 3 o) 1320 3+

File Edit View nsert Graph ool Window Help

=
volatility forecast ST N

Hlog rets -1

B garch process -1 0.017086

Mol st - 1 0.000000
vl

243,00

085

00 50000 100000 150000 200000
CE
Function View Time
& fiv-1 volatliy for... 2017-03-08 - 1840: converging. Try another set of p and q or another part of the series
€A garch_process volatiltyfor... 2017-03-08 - 18:40: cannot be displayed in the graph
Warings | Compler
[E] pre-csti. [ garch fit |[@] forecast

Figure 3: The tab “forecast”.

fields except window have the same function as in previous tabs. The window
field allows you to select the number of data points for the rolling standard
derivation. By clicking the “Recalc” button, you update the plot of the log-
returns (green), GARCH process (red) and the rolling standard



