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Preface

Banks are exposed to various kinds of risks; among them are credit default risks, market price
risks and operational risks the most important ones. Aggregating these different risk expo-
sures to a comprehensive risk position is an important, yet challenging and up to now unre-
solved task. Banks’ current state of the art in risk management is still far away from achieving
a fully integrated view of the risks they are exposed to. This shortfall traces back to both, to
conceptual problems of constructing an appropriate risk model and to the computational bur-

den of calculating a loss distribution.

The approach presented in this book takes credit default risk as a starting point. By integrating
market risks, a general credit risk model is constructed that comprises the standard industry
credit risk models as special cases. Within the framework of this general credit risk model, the
effects of simplifying assumptions that are typical for standard credit risk models can be ana-
lyzed. Important insights gained by this analysis are that neglecting market price risks and
losses given default correlated to default rates can cause a significant understatement of value

at risk figures.

While solving the conceptual problems of designing an integrated risk model has its own mer-
its for scientific purposes, it is of limited use for practical applications as long as the computa-
tional problems remain unsolved. As the value at risk of a complex credit risk model cannot
be determined analytically, simulation techniques that are both, sufficiently precise and not
too time-consuming, are needed. Fourier transformations and importance sampling are two
simulation procedures that proved to be successful in cutting down the computational burden
in pure credit risk models and pure market risk models, respectively. A natural approach
therefore is to analyze the power of these procedures for an integrated risk model. Unfortu-
nately, both procedures loose much of their advantages when they are applied outside of sim-
plified model settings. As a result, the necessity of developing improved simulation tech-

niques becomes evident.



vi Preface

The analysis presented in this book paves the way for the development of more powerful risk
models. The results are important for both, for academics interested in designing more satisfy-
ing risk models and for practitioners in charge of solving the computational problems associ-

ated with the implementation of risk models.

Cologne, December 2007

Thomas Hartmann-Wendels
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density function of the standard normal distribution

characteristic function of a random variable X

conditional characteristic function of the credit portfolio value I1(H)
cumulant generating function of the credit portfolio loss L(H)
conditional cumulant generating function of the credit portfolio loss
L(H)

cumulant generating function of the quadratic approximation Q(S) of
the credit portfolio loss L' (X, H) at the risk horizon H without transi-
tion risk

factor weight of factor Z, for obligor » in the CreditRisk” model



Chapter 1

Introduction

1.1 Motivation

Banks are exposed to many different risk types due to their business activities. Among these
risk types are credit risk, market risk, operational risk, and business risk. The task of the risk
management division is to measure all these risks and to determine the necessary amount of
economic capital that is needed as a buffer to absorb losses associated with each of these
risks. Most frequently, economic capital is understood as a Value-at-Risk (VaR) number.
Thus, it is the amount of capital needed to absorb unexpected losses within a given time pe-

riod up to a specified probability.

Predominantly, the necessary amount of economic capital is determined for each risk type
separately. That is why the problem arises how to combine these various amounts of capital to
a single number. Within the so-called building-block approach stipulated by the regulatory
authorities, the amount of regulatory capital that banks have to hold for the different risk types
are just added. This is a quite conservative approach because it ignores diversification effects
between the risk types. Internal models, which can capture the diversification effects between
different (market) risk types, are only allowed for determining the regulatory capital for the

market risk of the trading book (see Basel Committee on Banking Supervision (1996))." As a

! FX risks represent an exception in so far as internal models are allowed for determining the regulatory capi-

tal of this risk type for positions in the trading book as well as in the banking book.



