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Figure 4.1: Return Series Derived from Window a 

Figure 4.2: Return Series Derived from Window b 
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Figure 4.3: QQ-Plot (Window a) 

Figure 4.4: QQ-Plot (Window b) 
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Figure 4.5: Empirical Distribution Function With Fitted Tail (Window a) 

Figure 4.6: Empirical Distribution Function With Fitted Tail (Window b) 
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Figure 4.7: Plot to Determine Initial Estimate for Newton's Method 

With the GARCH and GPD parameters in hand, VaR values for various confidence 

levels were easily calculated based on the formulae described in Chapter 3. It is 

important to note, however, that in using the altered model specification for the 

returns data, the relationship between the quantile of the conditional distribution 

function of the returns, and that of the strict white noise process becomes 

Also calculated were VaR estimates based on the assumption of the white nOise 

process having a standard normal distribution. These estimates involved simply 

setting Zq equal to the corresponding quantile of the standard normal distribution 

function. The reason for this second set of calculations was to allow a backtest of a 

RiskMetrics™ type approach to VaR estimation. The results of the backtest are 

dIsplayed in Table 4.9 . 
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Figure 4.8: Conditional Standard Deviations and White Noise Process (Window a) 

Figure 4.9: Conditional Standard Deviations and White Noise Process (Window b) 

.. _. _._--_._ .. __ .- ...... . -.. --~ - ..... __ ._-_. __ . .-- ..... _._. -. --_ .. . --._--

44 



Univ
ers

ity
 of

 C
ap

e T
ow

n

One of the assumptions made in the choice of the GPD was that the white noise 

process is heavy tailed. This property can clearly be seen to be the case for the two 

windows in the QQ-plots shown in Figures 4.10 and 4.11. Thus the assumption of 

conditional nonnality is unrealistic. 

Figure 4.10: QQ-Plot (Window a) 
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Figure 4.11: QQ-Plot (Window b) 

As in the case of the VaR estimator of Danielsson and De Vries, an important step in 

McNeil and Frey's method involves the fitting of a smooth curve to a distribution 

function of extreme observations and thus it is important to examine how good the fit 

is to that subset. Figures 4.12 and 4.13 clearly show that the estimated GPD curve is a 

good fit to the empirical distribution function in both cases. In addition,,,application of , 

the K-S goodness-of-fit test yields D v~lues of 0.0455 and 0.0436 for windows a and 

b respectively, well below the tabulated value of 0.1331 (99% confidence level). 
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Figure 4.12: Empirical Excess Distribution Function and Fitted GPD (Window a) 

Figure 4.13: Empirical Excess Distribution Function and Fitted GPD (Window b) 
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volatility estimate as the standard GARCH model following a positive shock, and a 

higher estimate following a negative shock. 

Figure 4.14: News Impact Curves For Standard (Solid Curve) and GJR-GARCH 

(***) Models 
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simulation method 
% Load returns for the 9 stocks 

% Generate 500 random nnrrtniln 

for i=1:500 

end 

% Generate matrix of returns for the 500 nnrtfniiin<:\ 

for t=1500:2486 % Perform Backtest 

for k=1:7 

end 
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to the realised return the Tn","".,,,,,., 

% SP is a matrix of stock 
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end 

% Generate matrix of nl"lr1i't"II.", returns 
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% over nnrnnlllnc: & numtests VaR calculations 
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for :numtests 
testcount=testcount+1 ; 

% Create vector of 

% Calculate value-at-risk 

testcount 
end 

end 

to in 

% Write results to 

minutes=seconds/60 
hours=minutes/60 

function 

% Record time 

% Function to calculate 

the tail index 
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% file to test McNeil's 
% VaR calculation method. For each of a number 
% number VaR is calculated 
% 1000 and each VaR estimate is I"nnnn::l,r!O!rI 

%to 
% 
% This file is an of 0, with 
% constant conditional mean. 

% Set seed for random number nl'lrl"'r~~tnr 

numvar-10; 

end 

% Generate of 

0.99950.999750.9999 

% SP is a matrix of stock 
the 9 stocks 

returns 

% Matrix of stock returns 
SP matrix 
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for :numtests 
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deviation 
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end 
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end 

); Record time 
minutes=seconds/60 

function rl",,-j\l::rlffivft 

% Function to calculate ""'Y1\f,,"'II\/'" of 
% 

+ term1 + 
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end 

r:::: x; 
while 

i:::: i + 1; 
if 
df 
if 

> 
dx:: 1; i =0; 

,;or',,,,,,'ti,,c method rI"'",.rll",r,'l 

the maximum likelihood 
the value 

Ifl"lr",nr''''''''!lnM "n.,.,,,r,,,,:,,,,? in the ARMA <>,.,.,,,,f"I"'<::I1',n,., 
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% 
% ..... "",1ifi,.""tlr" .. 

% VaR method. For each of a number 
% of random number VaR is calculated 

rrwi'ITI"'t",l" 1 000 and each VaR estimate is f"nnnn::!irArl 

This file is 

I"'nrnnrlnpnt of 0, with 

% seed random number n"'r\"'r~nnr 

:L-1 

0.9999 

... 
% SP is a matrix of stock 

the 9 stocks 

% Matrix of stock returns 
SP matrix 

oredlcted volatilities 
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end 

% Generate matrix of returns 

losses 

& numtests VaR calculations 

for : numtests 
testcount=testcount+1 ; 

losses to in this 

I 1 I 1); 
,beta, 1); 
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testcount 

end 
end 

hours=minutes/60 

% 
% 
% 

% 

end 

if 

end 

'% 
% Ensure we have a 
% 

+ ne):tCl9iV > 

distributed innovations Z 

ne):td:::IV> 

,P, 

zero, with 
process is an process, 

scalar.'} 

matrix.') 

univariate time series vector. 

time series U must be a column vector.') 
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Innovations time series U is ') 
end 

% 
% 
% 
% or Innc)vatlOrls 
% process. To be 
% 

m ::: %#of 

% 

we 

needed to the process. 

% Make an initial guess for the GARCH ",:"""""',"',,, .. vector to be estimated. The vector 
% is Initialized based on a of the GARCH 
% 
% 
% 

% 
% 
%The 
% 

% 

is based on 

% 1J">I'Tnrlm /"',r'\n<:rr::lllnO:I/'1 nntirni.,.<:>tir,n 

% 

::: []; 

::: []; 

summationConstraintA::: (0 
" •• ,,, ......... ::: 1; 

% 

if 

end 

1 ); 

+ ... + <::: 1 

constraint to 0.5. 

% 

% as lower bounds constraints. 

0]; 
% /",n""'1",,,,n/''''_':fl::lf 

structure if one but set 
to the screen. 
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% 
% are constrained to be nnr,_"e,,.,m'I\/CI 

% constraint is a summation constraint. the 
% constraint to reflect a tolerance offset from a 
% conditional variance condition, 
% 

% 
% the n:::or:::om,,,,Tl'llrct 

% 

% 
% 

oc(;aSlonally occur because % zero. 
% ever so 
% small 
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When a constraint violation does occur, it 
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% Over~write all 
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function 
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of have been 
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% 

h == 

h == )); 1 )]; % Pre~allocate the 

% 
Form the time series and evaluate 

% Note LLF estimation is based on the 
% sequence, and the M nrA~n"'nn':'n 
% 
indicator::::: (u > 

112 ; 
end 

68 

vector. 

of 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to 




