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ABSTRACT

VaR, Value-at-Risk, is the mainstream method for risk
management and regulatory in the financial market. It has been
used to measure the possible loss of a portfolio or a financial asset
with a given duration and confidence level. VaR, based on the
probability and statistics theory, can precisely measure the financial
assets or portfolio risk and overcome the disadvantages of the
current risk measurement methods used only as the special financial
tools or in the certain areas. So VaR has been recognized and
supposed by the international financial circles. Some institutions,
such as G-30 and BIS, have recommended VaR as the most
powerful market risk measurement method. Now, VaR has been
widely used by the famous banks and corporations, financial
institutions and regulatories.

But VaR theory is not perfect. It has some disadvantages as
followed: Firstly, Different VaR method can get different VaR
value. There still haven’'t been a simple and precise VaR method
untill now. Secondly, although the traditional VaR methods have
studied the fat-tailness in the portfolio return, most of them have
some restrictions, and fail to combine the asymmetry of the
portfolio return in the VaR calculation, Thirdly, there is a little bit
attention on evaluating VaR methods. Although some people have
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done some works on this problem, they mainly focus on the
accuracy evaluation and ignore the conservatism evaluation and
efficiency evaluation. Most of the existed literatures are Monte
Carlo simulation rather than empirical study. Furthermore, there is
no comparison among the different evaluation methods, or study on
the efficiency and robustness of the evaluation methods. Finally,
the current literatures about decomposing portfolio VaR all have
some constraints because of the assumption that the portfolio return
follows the normal distribution or a bivariate elliptical distribution.
These assumptions do not match the asymmetry and fat-tailness
seriously.

By concluding the current literature, this dissertation establi-
shes the risk management theory based on g-h VaR method. Using
the g-h VaR method as research method, this paper presents three
parametric gh VaR models based on profit & loss, loss and
extreme loss of financial assets or portfolio return, and g-h Monte
Carlo method based on the g-h distribution, investigates the
parameter estimation method, sets forth the properties, characters
and applications, sets up the evaluation system of VaR methods,
presents the commonly procedure of decomposing portfolio VaR,
and finally puts forwards four kinds of decomposing methods, fills
up the blankness of VaR theory. ‘

The main contents and conclusions are summarized as follows;

1. This dissertation analyzes the shortage in the current
literature after setting forth the status of VaR theory, and finds the
solution,

2. The second chapter introduces the concepts, characters and

types of financial risk firstly, and then analys the reasons,



ABSTRACT 3

functions and management progress of financial risk, discusses the
measurement methods and framework of fiancial risk measurement
finanly.

3. The third chapter shows the historical evolvement of VaR,
introduces the concept, advantages and disadvantages, substitute
method and application, analyses the parameter preference of VaR,
and discusses the calculation methods of VaR in detail. By
comparing the existed methods, it puts forward the shortages of the
different calculation methods (parametric method, nonparametric
method and semiparametric method) and how to choose these
methods based on the realistic requirements.

4. The fourth chapter detailedly introduces the fat-tailness and
asymmetry in the financial assets or portfolio return according to
the literature, concept and measurement, discusses how these two
phenomena influence the VaR calculation, summarizes the different
distributions that describes these two phenomena, puts forward
their properties, advantages and disadvantages, and discusses the
GARCH models that have fat-tailness and asymmetry. All things
have done here can pave the road for the following research. Then
we constructs VaR calculation system based on the g-h distribution,
presents the Mente Carlo simulation method based on gh
distribution, puts forward three parametric g-h VaR models based
on profit & loss, loss and extreme loss of financial assets or
portfolio return according to the statistical properties of g-h
distribution that can model the whole, left and tail of the
distribution separately. The study shows that, -under the low
confidence level, g-h VaR [I method is refused because of

underestimating the risk, the other three methods is accuracy and
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accepted; under the middle and high confidence level, g-h VaRI[l
performs best which indicates this method measures most precisely
in the extreme market condition, the other three methods is
conservative obviously. As a whole, gh VaR [, g-h VaR ]| and
g-h MC measure accurately, and g-h VaR[[ is more adaptable to
measure risk under middle and high confidence level,

5. The fifth chapter sets up the evaluation system of VaR
methods, and uses some statistical methods to evaluate the
conservatism, accuracy and efficiency. This chapter introduces
mean relative scaled bias (MRSB) and root mean squared relative
bias (RMSRB) to evaluate the VaR method conservatism, uses
failure test method and loss function method to evaluate VaR
method accuracy, uses multiple to obtain coverage and distribution
forecast method to evaluate VaR method efficiency, compares the
the merits and shortages of different evaluating methods, puts
forward their applied area, evaluates g-h VaR methods and
compares g-h VaR with other VaR calculating methods, tries to
afford the theories and empirical reference to the standardization
development of our country’s market risk management. Some
conclusions can be obtained from the empirical results; Firstly,
with the confidence levels rising, the conservatism of the g-h VaR
methods, historical simulation method and extreme value theory
improve gradually; MC-Normal, Delta-Normal, "GARCH,
LGARCH and RiskMetric method weaken gradually. This indicates
that the former methods get the higher measures under the high
confidence level, and so reduce the investor’s loss under the
extreme market condition and enhance the risk cost. And the

following five methods are opposite. Secondly, the results got from
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failure test method and loss function method are almost the same.
Under the low and middle confidence level, historical simulation
method, gch VaR I and g-h VaR ]I measure risk precisely, g-h
VaR [ underestimates risk, other methods overestimate risk;
under the higher confidence level, g-h VaR [ measure risk
precisely, historical simulation method, g-h VaR 1, g-h VaR ]l and
g-h MC overestimate risk, other methods underestimate risk
obviously. Thirdly, under the low and middle con{idence level, the
efficiency of the different VaR methods is almost in the same case.
At the 95% confidence level, historical simulation method, g-h
VaR 1, gh VaR J] and gh MC are the most efficient, the
efficiency of g-h VaR ][ is the lowest. At the 97. 5% confidence
level, GARCH, LGARCH and historical simulation method are
most efficient and most conservative. Under the higher confidence
level, the efficiency is different obviously. At the 99% and 99. 5%
confidence level, all the VaR methods are conservative, the four g-h
VaR methods, extreme theory method and historical simulation
method are most efficient and GARCH, LGARCH methods are
most conservative, At the 99% confidence level, g-h VaR I is
most  efficient. . MC-Normal, Delta-Normal, RiskMetric and
GARCH method are most conservative, they all overestimate risk.

6. The sixth chapter briefly introduces the concept and
calculation method of the portfolio VaR, detailedly sets forth the
concepts and mutual relationships of marginal VaR, component
VaR and incremental VaR, presents using g-h VaR methods to
calculate portfolio VaR, puts forward global OLS method,
asymmetry response method, local linear approximation method and

rational approximation method to decompose portfolic VaR,
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estimates marginal VaR, component VaR and incremental VaR,
decomposes the portfolio VaR which are calculated by the four g-h
VaR methods. The result shows that global OLS method and
asymmetry response method respectively used the profit & loss and
loss data of the portfolio return. These two methods are simple and
valuable. Furthermore, asymmetry response method performs
better because it requires the loss data of the portfolio return and
applies wider. Linear local approximation method is a
decomposition method, which is linear approximation near portfolio
VaR, precisely but complicate, Linear local approximation method
can be used to decomposing almost all the portfolio VaR and also
can deal with asymmetry and fat-tailness in the portfolio return.
Decomposing portfolio VaR provides more market risk information
about portfolio, makes people know the internal structure of
portfolio risk, regulates portfolio assets and optimizes capital
assignment. ‘

7. The seventh chapter concludes the dessertation and does
some prospects for the future study.

The primary innovations include:

1. Presenting the Mente Carlo simulation method based on g-h
distribution, putting forward the two parametric g-h VaR methods
based on profit & loss, loss and extreme loss of financial assets or
portfolio return according to the statistical properties of g-h
distribution that can model the whole, left and tail of the
distribution separately.

2. Using the g-h VaR non-parametric method g-h MC method
and the g-h VaR parametric methods based on the profit & loss,

loss and extreme loss to measure the financial assets and portfolio.
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3. Putting forward global OLS method, asymmetry response
method and local linear approximation method to decompose
portfolio VaR, using these methods to decompose the portfolio VaR
that are calculated by the four g-h VaR methods.

4. Constructing the evaluation system of VaR methods:
conservatism evaluation, accuracy evaluation and efficiency
evaluation, evaluating g-h VaR methods with some statistical
methods and comparing g-h VaR methods with other VaR
calculating methods. The result shows that g-h VaR method is

precise, efficient and conservative,

KEY WORDS: VaR, g - h distribution, g - h VaR, portiolio

VaR decomposition, VaR method evaluation



