Preface

Econometrics is a branch of economics that uses mathematical (especially statis-
tical) methods to analyze economic systems, to forecast economic and financial
dynamics, and to develop strategies for achieving desirable economic performance.

An extremely important part of economics is finances: A financial crisis can
bring the whole economy to a standstill and, vice versa, a smart financial policy can
drastically boost economic development. It is therefore crucial to be able to apply
mathematical techniques of econometrics to financial problems. Such applications
are a growing field, with many interesting results—and with an even larger number
of challenges and open problems.

This book contains both related theoretical developments and practical appli-
cations of econometric techniques to finance-related problems. The main objective
of econometric analysis is to predict the effect of different financial strategies on the
economics. To be able to make successful predictions, we need to understand the
causal structure of economic and financial phenomena, develop quantitative models
of these phenomena, and test these models—by making sure that they provide
correct predictions of observed phenomena. In solving all these problems, addi-
tional challenges emerge from the need to take into account the data-rich character
of the current information environment. The resulted issues of testing, prediction,
and cause are handled in several chapters of this book.

In many situations, it is possible to design adequate models by using existing
mathematical techniques—usually techniques from mathematical statistics.
However, often, models constructed by using the traditional techniques do not
allow accurate predictions. In such situations, new techniques are needed. A similar
situation happened in physics in the early twentieth century, when the traditional
statistical techniques turned out to be not very adequate for describing microscale
phenomena. To adequately describe these phenomena, physicists came up with
techniques of quantum mechanics. Recently, it has been shown that ideas motivated
by quantum physics can also help in the description of economic phenomena;
several related chapters are also included in this book.

While physics-motivated ideas can be very helpful, these ideas can rarely be
directly applied to economic phenomena, because our objectives in physics and
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economics applications are usually very different: While in physics applications, we
aim for revolutionary changes—such as transistors, space exploration—in eco-
nomics, we usually want to avoid drastic changes and oscillations, we want to
achieve a solid robust sustainable growth. We want to reach a dynamic state of
economics in which external influences should not lead to drastic changes. In
mathematics, a state that does not change under a certain operation is known as a
fixed point. Thus, the study of fixed points is an important part of econometrics.
Several related chapters form a special section of this book.

This book also contains applications of both traditional and novel econometric
techniques to real-life economic problems, with a special emphasis on financial and
finance-related problems.

We hope that this volume will help practitioners to learn how to apply various
state-of-the-art econometric techniques to finance-related problems, and help
researchers to further improve the existing econometric techniques and to come up
with new techniques for financial econometrics.
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