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MEASURING RISK IN THE THEORY OF 

EXTREME VALUES 
 

Abstract: While the term “Value at Risk” was not 

widely used prior to the mid 1990s, the origins of the 

measure lie further back in time. The mathematics that 

underlie VaR were largely developed in the context 

of portfolio theory by Harry Markowitz and others, 

though their efforts were directed towards a different 

end – devising optimal portfolios for equity investors. 
In particular, the focus on market risks and the 

effects of the co- movements in these risks are central 

to how VaR is computed. 

Keywords: risk management. 

 

1. INTRODUCTION  
 

Earthquakes that occurred in the 

global economic markets in recent decades 
have highlighted the need for risk 

management as well as quantifying the 

probability of large losses. The most 

widespread method of VaR - Value at Risk 

that value at risk. 

At first, this method has had internal 

use with various banks , and development 

of methods Risk Metrics by the company 

JPMorgan, VaR method goes beyond 

internal use. Financial management is 

quite a complex area, but stastistički 

principles used quite easily. You must 
define the relevant time period T and the 

risk level α (usually the value of 0:05 or 

0:01). VaR is defined as the largest 

number x such that the probability of a 

loss, at time t, is greater than α. Size VaR 

is dependent on the current standard 

deviation σ. Most of the phenomena 

recorded on large samples have a normal 

distribution (mean value of the parameters 

m and standard deviation σ) and VaR is 

calculated for a normal distribution . When 
considering the problem of the complex, 

ie. When there is no problem in increasing 

the number of variables, for example , a 

number of different revenue, and when it is 

necessary to calculate VaR portfolio 

normally used a multivariate normal 

distribution. It should compute a higher 

number of variance and covariance , and is 

easier to use factor analysis . 

VaR tries to answer the following 

question: What is the most I can expect to 
lose a certain probability of loss for a 

defined time component ? Probability of 

loss typically takes a value of 1 % or 5 %. 

If we assume that VaR is the value of 5 % , 

if (Ft ) is the distribution of changes in the 

value of the portfolio for the time , then 

VaR satisfies the equality Ft (Var ) = 5 %. 

This means there is a 95 % probability that 

the loss does not exceed VaR. There are 

several approaches to estimating VaR 

appropriation . 

 

 

2. BASIC SETTINGS EXREME 

(EVT)  
 

Historical data access using historical 
changes in the market value to 

determine the probability of loss using 

the method of testing hypotheses . The 
disadvantages of this approach are 

related to the inadequate representation 

of the current state of the market . 
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Stress testing approach does not 

consider sufficiently small probability , 
and instead relies on the calculation of 

loss for various scenarios are unlikely 

to market conditions. 

Extreme Value Theory (EVT), 
which characterizes the behavior of the 

ends of the tool outside the confidence 

interval, without the parameters 
relating to the entire distribution. 

Using EVT theory in all financial 

calculations is relatively new, but it 

has quite a long tradition in insurance. 
The first to perform mathematical laws 

of extreme values were Fisher and 

Tippet (1928). And later Gnedenko 

(1943). Law defines this more 

rigorously. 
Suppose that X1, X2,... of 

independent random variables with 

distribution function 

   xXPxF r    

and a defined set of outliers 

 nn XXM ,...,max 1  

For constants an> 0 and bn, we ask 

limit law G satisfying: 
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The research results 

aforementioned scientists rise to the 

three fundamental laws of the limits of 
extreme values. Shall have the 

following form: 
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In the second and third types of α 

is a positive parameter.  

These three laws can be expressed 

in a unique form of the law of extreme 
values, which was first defined by von 

Mises (1936): 
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where ψ> 0, and μ i are the arbitrary 

real ξ parameters. The case ξ> 0 

corresponds to the second type of law, 
α = 1 / ξ; The case ξ <0 corresponds to 

the third type of law, α = -1 / ξ; For ξ 

→ 0 we get the first type. 

Associated linear transformation, 
G1 (s) G2 = (Ay + B) for an A> 0 and 

B Defining three types of law, we 

mean that every law limitiranin extreme 
values can be reduced to one of the 

three existing using a linear 

transformation 
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3. CLASSICAL EVT 
 

Classical EVT sometimes has 
direct access to, for example, by 

placing a law extreme values of certain 

annual series. However, from the 
viewpoint of modern this approach 

does not have the width necessary for 

use in a variety of problems.  

An alternative approach is based 

on "crossing the borders", ie. 
exceedances over tresholds (Smith 

1989, Davidson and Smith 1990, 

Leadbetter 1991). In line with this 

approach we define the borders in and 
look at all exceeding the limits of. 

Values are exceeded or so. "Excess 

value" with the distribution of forms: 
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In analogy with the classical EVT, 
there is a theory asymptotic form of 

function f (y) is defined by Pickands'a 

in 1975. year. In line with this, if the 
basic distribution function F such that 

there is a classical distribution function 

extreme values, then there is a constant 

cu> 0 such that the following that 
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Where in  σ > 0  - ∞ < ξ < ∞ ,is the 

right endpoint of the distribution ( the 

assumption is that it is + ∞  . 
This form is known as the 

generalized Pareto distribution ( GPD 

). There is an analogy between (2.5) 
and (2.2), because ξ is the same, and 

between μ, ψ and σ are mathematical 

relationships (Davison and Smith 

1990). For data that have value across 
the border is used GPD. 

One advantage of this method 

compared to the method of setting the 
maximum series is that it has any data 

exceeds the limits associated with an 
event, and it is possible to determine 

the parameters σ and ξ -dependent 

covariance. This approach was used to 
estimate the distribution function for 

the high overrun occurring in 

tropospheric data in meteorology 

(Shively and Smith 1995). Possible 
aspect of using this method is the 

observation dependence in time series. 

Recently, the use of risk 
assessment for environmental data  . 

 Not suitable for handling the 

stochastic variance in financial time 
series  . An important approach to the 

observation of individual values with 

large overdrafts for which the 

consideration developed a variety of 
techniques (Smith 1989). 

According to the review of Smith 

's, while exceeding the size overdrafts 
are considered as elements of two-

dimensional process ( Figure 1 ) . 

If the process is stationary, its 

shape has a boundary non -
homogeneous Poisson shape , and a 

probability density of the set A (Figure 

1) can be expressed as : 
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Another variant of the modeling is 

that in the case of time-dependent 
behavior of the coefficients μ, ψ and ξ 

replace the coefficients μt, ψt and ξt 

where the variable t indicates time. In 
this model into account the need to 

take some time depending on 

phenomena, ie. covariance. There are a 

number of diagnostic techniques have 
been developed for testing the validity 

of the assumptions in practice. Among 

these techniques is a diagram of a 
significant mean value of all the values 

over the border uu relative to the 

boundary. This is based on the 
following assumption: if Y is a random 

variable with distribution function 

(2.5), providing ξ <1, then for u> 0: 
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From this we can conclude that the 

diagram of mean values across the 
border uu the boundary should be 

approximately in a straight line with a 

slope coefficient.  
In practice, it is difficult to 

interpret the diagram because of the 

great value of the limit in only a small 
number of exceedances and 

consequently a large variability in the 

mean value, but the real purpose is to 
detect changes in the slope of the 

curve.  

Figure 2 (a) shows the value of a 

living income (there are also negative) 
for the Standard and Poors index. We 

are interested in only the probability of 

large losses and therefore we consider 
only positive values of the diagram. 

Diagram of the mean (Figure 2 (b)) 

shows some irregularities at y = 3.8 so 
it would be wise to take values below 

the limits of further consideration 

(such a discussion did not consider the 

dispersion of variables). 
 

 
 

Figure 3 (a) shows information 
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about the requirements for ensuring a 

well-known multinational companies 
for a period of 15 years, and Figure 3 

(b) shows the corresponding diagram 

of the mean value.  The application of 

the model (2.6) for different limits 
overdraft, Table 1 shows a small 

variation of the parameters μ, ψ and ξ 

we once again points to the accuracy 
of this model. 
 

 
 

Table 1 - Parameter estimates for the insurance 

claims data based on a variaty of treshold 

     

Treshold Number of µ log ψ ξ 

 exceedances    

0.5 393 26.5 3.3 1 

2.5 132 26.3 3.22 0.91 

5 73 26.8 3.25 0.89 

10 42 27.2 3.22 0.84 

15 31 22.3 2.79 1.44 

20 17 22.7 3.13 1.1 

20 13 20.5 3.39 0.93 

 

Some diagnostic methods use one-

dimensional processes. For example, 
in the model (2.6) if we consider 

jednodimezionalano overdraft limit, ie. 

consider only the component of the 

time, we get a non-homogeneous 
Poisson distribution with parameter. 

Components μ, ξ, and ψ are placed so 

that they are independent of time and 
then followed by a constant λ to be 

replaced with the time-dependent 

component λt. In this model, if we 
consider the special case that λ is a 

constant value at a time, and looking at 

the value of T0 onwards T1, T2, ..., 

calculated variable. 
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which is a graphic, then the calculated 
regression coefficient R2 (where (xi, 

yi) represent the coordinates of the ith 

point of the diagram). 
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