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There was and still is a big "public noise" about applications of stochastics to finan-
cial business. At the core lies a deep interconnection between two seemingly quite dif-
ferent areas Stochastic Calculus and Financial Stock Markets. Stochastic Calculus
(SC) is a well-developed and well-established branch of contemporary mathematics re-

quiring advanced ideas and techniques. Who could have predicted, say 30-40 years
ago, that SC would become the "right" approach to analyzing complicated pheno-
mena occurring in the world stock markets?

Not only has SC become a powerful theory but it has also become a powerful tool
used in practice at the highest levels of decision-making in the financial world. Many
universities throughout the world now have joint graduate programs in mathematics
and finance. The field has attracted first-rate probabilists and statisticians, as well as

practitioners in finance, and many of these have made great contributions to both the
fundamental theory and the actual practice of finance.

The author of "Essentials of Stochastic Finance" is so well-known that he needs no
introduction to the readers. Prof. Shiryaev is a leading expert in the area of SC and
its applications (filtering theory, statistical inference, control theory, etc.). In addition
to his great contributions, he initiated interest among Russian mathematicians in
these important applications of SC. In light of recent history, it is perhaps not surpris-
ing that until 1989, all research in the area of stochastic finance was conducted in the
West.

The present book is designed for readers who want to gain a theoretical and, to
some extent, practical understanding of stochastic finance. It provides one of the most
complete and systematic presentations of ideas and techniques in this area. Prof.
Shiryaev is also well known as an excellent teacher, and his book reflects his rich inter-
national experience in teaching this subject matter at universities in Russia, Switzer-
land, Germany and Denmark.

The author’s choice of material is outstanding and well worth the time and effort
it will require to get through it. The book contains a number of very recent results
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that are only partly available in journals or other relatively obscure publications.
The book is divided into two parts, "Facts and Models" and "Theory", each con-

sisting of four chapters. The eight chapters are:

II.
III.
IV.
V.
VI.
VII.
VIII.

Main Concepts, Structures and Instruments. Aims and Problems of Financial
Theory and Financial Engineering.
Stochastic Models. Discrete Time.
Stochastic Models. Continuous Time.
Statistical Analysis of Financial Data.
Theory of Arbitrage in Stochastic Financial Models. Discrete Time.
Theory of Pricing in Stochastic Financial Models. Discrete Time.
Theory of Arbitrage in Stochastic Financial Models. Continuous Time.
Theory of Pricing in Stochastic Financial Models. Continuous Time.

The book is very carefully written and contains detailed descriptions of the basic
financial structures, instruments, markets, their stochastic models, and finally, the
mathematical ideas and techniques needed to solve basic problems involving these
models. As an example, for the stock-pricing problem, all ideas are appropriately
introduced and well illustrated by examples described in terms of basic finance
theory: share prices, exchange rates, interest rates, volatility, complete and in-
complete markets, arbitrage-free markets, several kinds of options and other financial
derivatives. The European and American "call" and "put" options and trading strate-
gies are extensively examined in both discrete and continuous time models, and con-
siderable attention is paid to the famous Black-Scholes model and to the binomial
model. The recently introduced "Russian options" as well as a few others are also dis-
cussed. Solutions to option-pricing problems for each of these popular models are pre-
sented. These solutions involve a specially developed martingale theory, where every-
thing is expressed in "financial" terms.

Although there is no shortage of good books on this topic, Prof. Shiryaev’s book
deserves special praise. For anyone interested or working in the field and who have a
good mathematical background, this book will be a valuable resource and a rich and
stimulating source of intellectual pleasure. Prof. Shiryaev, a great master, has
produced a great book, which can be classified as a substantial piece of science and
art. Moreover, in reading this book, the reader, without knowing it, will be on his/her
way to the world stock markets.
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