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Financial Econometrics

Set aganst a backdrop of rapid expanstons of nterest m the modelling and analysis of
financial data and the problems to which they are applied, this textbook, now 1n 1ts second
edition, offers an overview and discussion of the contemporary topics surrounding financial
econometrics, covering all major developments 1n the area 1 recent years 1 an mformative
and succinct way

Extended from the first edition of mamly time series modelling, the new edition also
takes n discrete chotce models, estimation of censored and truncated samples, as well as
panel data analysis that has witnessed phenomenal expansion 1n application in finance and
financial economics smce the publication of the first edition of the book Virtually all major
topics on time sertes, cross-sectional and panel data analysis have been dealt with Subjects
covered include

¢ umt roots, comntegration and other comovements 1n time series

«  ume varying volatility models of the GARCH type and the stochastic volatility
approach

»  analysis of shock persistence and impulse responses

*  Markov switching

+  present value relahons and data charactenstics

«  state space models and the Kalman filter

« frequency domain analysis of time series

*  hmted dependent vanables and discrete choice models

*  truncated and censored samples

*  panel data analysis

Refreshingly, every chapter has a section of two or more examples and a section of empirical
Iiterature, offering the reader the opportunity to practise right away the kind of research going
on 1n the area This approach helps the reader develop interest, confidence and momentum
1n learning contemporary econometric topics

Graduate and advanced undergraduate students requiring a broad knowledge of tech-
niques applied 1n the finance hiterature, as well as students of financial economics engaged
i empirical enquury, should find this textbook to be invaluable

Peijie Wang 1s Professor of Finance at IESEG School of Management, Catholic University
of Lille He 1s author of An Econometric Analysis of the Real Estate Marker (Routledge
2001) and The Economics of Foreign Exchange and Global Finance
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Preface

This book focuses on econometric models widely and frequently used in the
examination of issues in financial economics and financial markets, which are
scattered in the literature yet to be integrated into a single-volume, multi-
theme, and empirical research-oriented text. The book, providing an overview of
contemporary topics related to the modelling and analysis of financial data, is set
against a backdrop of rapid expansions of interest in both the models themselves
and the financial problems to which they are applied. Extended from the first
edition of mainly time series modelling, the new edition also takes in discrete
choice models, estimation of censored and truncated samples, as well as panel
data analysis that has witnessed phenomenal expansion in application in finance
and financial economics since the publication of the first edition of the book.
Virtually all major topics on time series, cross-sectional and panel data analysis
have been dealt with.

We assume that the reader has already had knowledge in econometrics and
finance at the intermediate level. So basic regression analysis and time series
models such as the OLS, maximum likelihood and ARIMA, while being referred
to from time to time in the book, are only briefly reviewed but are not brought up as
a book topic; nor the concept of market efficiency and models for asset pricing. For
the former, there are good books such as Basic Econometrics by Gujarati (2002),
Econometric Analysis by Greene (2008), and Introduction to Econometrics by
Maddala (2001); and for the latter, the reader is recommended to refer to Principles
of Corporate Finance by Brealey, Myers and Allen (2006), Corporate Finance by
Ross, Westerfield and Jaffe (2008), Investments by Sharpe, Alexander and Bailey
(1999), Investments by Bodie, Kane and Marcus, (2008), and Financial Markets
and Corporate Strategy by Grinblatt and Titman (2002).

The book has two unique features — every chapter (except the first three
introductory chapters and the final chapter) has a section of two or more examples
and cases, and a section of empirical literature, offering the reader the opportunity
to practice right away the kind of research in the area. The examples and cases,
either from the literature or of the book itself, are well executed, and the results
are explained in detail in plain language. This would, as we hope, help the reader
gain interest, confidence, and momentum in learning contemporary econometric
topics. At the same time, the reader would find that the way of implementation
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and estimation of a model is unavoidably influenced by the view of the researcher
on the issue in a social science subject; nevertheless, for a serious researcher, it
is not easy to make two plus two equal to any desired number she or he wants
to get. The empirical literature reviewed in each chapter is comprehensive and up
to date, exemplifying rich application areas at both macro and micro levels limited
only by the imagination of human beings. The section demonstrates how a model
can and should match practical problems coherently and guide the researcher’s
consideration on the rationale, methodology and factors in the research. Overall,
the book is methods, models, theories, procedures, surveys, thoughts and tools.

To further help the reader carry out an empirical modern financial econometrics
project, the book introduces research tools and sources of information in the
final chapter. These include on-line information on, and the websites for, the
literature on research in financial economics and financial markets; commonly
used econometric software packages for time series, cross-sectional and panel
data analysis; professional associations and learned societies; and international
and national institutions and organisations. A website link is provided whenever
it is possible. The provision is based on our belief that, to perfect an empirical
study, one has to understand the wider background of the business environment,
market operations and institutional roles, and to frequently upgrade and update the
knowledge base which is nowadays largely through internet links.

The book can be used in graduate programmes in financial economics, financial
econometrics, international finance, banking and investment. It can also be used as
doctorate research methodology materials and by individual researchers interested
in econometric modelling, financial studies, or policy evaluation.
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1 Stochastic processes and financial
data generating processes

1.1. Introduction

Statistics is the analysis of events and the association of events, with a probability.
Econometrics pays attention to economic events, the association between these
events, and between these events and human beings’ decision-making — gov-
ernment policy, firms’ financial leverage, individuals’ investment/consumption
choice, and so on. The topics of this book, financial econometrics, focus on
the variables and issues of financial economics, the financial market and the
participants.

The financial world is an uncertain universe where events take place every
day, every hour, and every second. Information arrives randomly and so do the
events. Nonetheless, there are regularities and patterns in the variables to be
identified, effect of a change on the variables to be assessed, and links between the
variables to be established. Financial econometrics attempts to perform the analysis
of these kinds through employing and developing various relevant statistical
procedures.

There are generally three types of economic and financial variables — the rate
variable, the level variable and the ratio variable. The first category measures the
speed at which, for example, wealth is generated, or savings are made, at one point
of time (continuous time) or in a short interval of time (discrete time). The rate of
return on a company’s stock or share is a typical rate variable. The second category
works out the amount of wealth, such as income and assets, being accumulated
over a period (continuous time) or in a few of short time intervals (discrete time).
A firm’s assets and a country’s GDP are typical level variables, though they are
different in a certain sense in that the former is a stock variable and the latter is a
flow variable. The third category consists of two sub-categories, one is the type I
ratio variable or the component ratio variable, and the other is the type II ratio,
the contemporaneous relativity ratio variable. The unemployment rate is rather
a ratio variable, a type I ratio variable, than a rate variable. The exchange rate
is more precisely a typical type II ratio variable instead of a rate variable. This
classification of variables does not necessarily cotrespond to the classification of
variables into flow variables and stock variables in economics. For example, we
will see in Chapter 8 that both income and value should behave similarly in terms



