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Abstract

Financial risk has become a worldwide focus since 1970’s and risk management
has been one of important research topics. Technical risk management mainly covers
how to measure and analyze risk quantitatively. VaR, Value-at-Risk, was not be put
forward and applied fully until 1990’s due to the limitation of computation technology
and is still far from its end up to now. And now, VaR is the mainstream method for risk
management and regulatory in the financial market, and the method has been widely
applied to banks and corporations, financial institutions and financial supervise
institutions. But VaR theory and application is not perfect. So the dissertation tries to
study the VaR evaluation and VaR modelling. First of all, we try to solve the some
problem of VaR computation in Chinese stock market; Secondly, we try to study VaR
modelling about default loss and portfolio selection problem of CVaR that is Conditional-
Value-at-Risk viewed as a substitute of VaR. Because VaR risk measurement can
provide financial and supervise institutions with direction, the content in the book will
have some actual significance for financial and supervise institutions.

The main contents and conclusions are summarized as follows

As the preface, chapter 1 summarizes the study of VaR risk measurement theory,
and analyses the shortage of VaR studies, at last put forward the problem that can be
solved in the book.

Chapter 2 introduces the background and strict definition of VaR in detail, and
discusses the parameter selection and impact factors of VaR and summarizes three
primary methods for computing VaR, that is, parameter method, half- parameter
method and non-parameter method, and shows that we should select calculation method
of VaR by actual applying background. At the same time, because of asymmetry,

heavy tail and volatility clustering in the actual return data, calculation of VaR in the
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practice exists some issue , chapter 2 sum up the method of treat with the issue in the
current literature.

Chapter 3 studies the variability of VaR calculation models and accuracy of VaR
estimation in Chinese stock market. The methods and conclusion as follow: In shanghai
and shenzheng stock market, by use of seven calculation methods of VaR, the chapter
calculates the 717 daily-VaR from 2001 to 2003 under confidence level 95% and 99% |,
and measures the variability of VaR calculation models and accuracy of VaR estimation.
In controlling risk by VaR measurement, VaR estimation by parameter methods can be
most compatible to the movement of return data, at the same time VaR estimation by
non-parameter methods can be the most steady, VaR estimation by half-parameter
methods is between VaR estimation by parameter methods and non-parameter methods,
that is, VaR estimation by half-parameter methods is more steady than parameter
methods, but VaR estimation by half-parameter methods is more variability than non-
parameter methods. In the variability of VaR calculation models, parameter model has
little variability, and half- parameter methods has less variability, but non- parameter
methods has more variability. In accuracy of VaR estimation, the estimation accuracy
by half- parameter methods and non- parameter methods is higher than by parameter
methods. Because of using the premise of return normal distribution and ignoring
volatility clustering in parameter methods, the estimation accuracy by parameter
methods shows that there are return non-normal distribution and volatility clustering in
Chinese stock market.

Chapter 4 studies the accuracy of VaR estimation based on variety of holding
periods and the rationality of square-root-time. Under two confidence level and two
stock market, by using of five VaR calculation methods, the chapter calculates the
daily-VaR of composite index based on seven variety of holding periods. By the binary
loss function and the quadratic loss function, the chapter estimate the accuracy of VaR
estimation, the conclusion shows that there is high accuracy when the holding period is
nine days, ten days and eleven days. Secondly, the chapter shows that the deviation of
square-root-time will be greater by the holding period’s length. By the absolute and
relative deviation functions, square-root-time rule by parameter methods and half-
parameter methods usually underestimate the true VaR, but non-parameter methods,

such as history simulation method, overestimates the true VaR under confidence level
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999% , underestimates the true VaR under confidence level 95% , this shows that variety
of the confidence level has some influence on non-parameter methods.

Chapter 5 establishes default risk model based on VaR measurement. The thought
and conclusion is as follow: First of all, based on classical linear Logistic model, the
chapter constructs a model that can estimate the default probability, that is varying-
coefficient Logistic model. Secondly, by using of varying-coefficient Logistic model and
Bayes distinguishing theory, the chapter establishes default risk distinguishing model,
the model can be used to identify and sort the default risk. Thirdly, based on the
estimated default probability, the chapter constructs a default risk model by making use
of actuarial and statistic theory, and can extract the loss distribution by moment
methods and limit theory. At last, default loss risk can be measured by VaR via loss
distribution, and the measurement result can be viewed as reference for financial
institution.

Chapter 6 analyzes the substitute of VaR risk measurement method because of the
shortage of VaR in theory. The substitute of VaR is conditional-value-at-risk or CVaR.
CVaR is coherent risk measurement, but VaR is not; CVaR is shown to be consistent
with expected utility maximization and free of tail risk if portfolios are ranked by second-
order stochastic dominance, but VaR is shown to be consistent with expected utility
maximization and free of tail risk if portfolios are ranked by first-order stochastic
dominance. Thus, CVaR is consistent with expected utility maximization and free of tail
risk under more lenient conditions than VaR. At last, the chapter gives that efficiency
boundary of the CVaR portfolio model on default risk is the concave. By combining the
negative exponential utility function and expected utility maximization theory, the
chapter solved the problem of the CVaR portfolio selection, and gives the optimal
portfolio solution.

Chapter 7 concludes the book and does some prospects for the future study.

From the relation among chapters, chapter 1 and chapter 2 is the theory basis of
the book, and by basis of the theory, chapter 3 and chapter 4 study the actual use of
VaR risk measurement method in Chinese stock market, and chapter 5 constructs the
VaR risk measurement models aiming at default loss. At last chapter 6 analyses the
shortage of VaR, and studies the substitute of VaR, CVaR, and CVaR optimal portfolio

solution.
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The primary innovations include :

® Aiming at Chinese stock market, by using vary calculating windows, analysing
the risk control ability of VaR measurement, and studying variability of VaR calculation
models and accuracy of VaR estimation.

® Aiming at Chinese stock market, studying the accuracy of VaR estimation
based on variety of holding periods and the rationality of square-root-time by variety of
criterions.

® [Establishing the default probability estimation model, varying-coefficient
Logistic model, and then constructing default risk distinguishing model and default risk
model based on VaR measurement.

® Analyzing the shortage of VaR in theory and the substitute of VaR risk
measurement method, CVaR. Studying efficiency boundary of the CVaR portfolio model

on default risk and the optimal portfolio solution.

Key Words: Value-at-risk, Estimation accuracy, Square-root-time rule, Default

risk , Conditional Value-at-risk
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