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ABSTRACT

It is the early nineties of the twentieth century that has given birth to
a new cross — discipline that has come to be known as financial engineer-
ing. Financial engineering is almost blank or gaps in its research and its
applications in China. The first stock index futures contract in the world
opened trading on February 24, 1982. There has been very rapid growth
in the volume and value of trading in index futures and the great and pro-
found influence on international financial activities and financial markets.
In order to give out some suggestions to establish stock index futures mar-
kets and to perfect the capital markets in China, this dissertation deals
mainly with several important questions in theory and practice how China
introduces index futures as soon as possible and develops. scientifically in-
dex futures markets.

The paper has eight chapters. Chapter 1 presents the definition, re-
search scopes or fields of financial engineering. It analyzes the relation-
ship between financial innovations and financial engineering. It summari-
zes and predicts the developing trends of researches in financial engineer-
ing. It is necessity and urgency to initiate and to promote researches and
discipline construction in financial engineering in China. We may meet

some problems and difficulties of discipline construction in financial engi-
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neering in China. The relationship between the research and discipline
construction in financial engineering is analyzed. A summary on the histo-
ry and the current of researches of stock index futures and its applications
are given. Scientific significances of this research is presented. It sum-
marizes the author’ s intention, basic ideas, methods, main view-
points, main findings and innovations in theory research and applica-
tions.

Chapter 2 approaches the causes and difficulties of fulfillment of
stock index futures, it presents the situation of imitation of many coun-
tries in the world by analyzing the background of establishment of ‘stock
index futures. We describe the several severe tests and blames and debate
that stock index futures had stood. It summarizes the characteristics and
trends of development of stock index futures. The situation of introducing
the stock index futures is introduced and‘the cause why the stock index
futures, interest futures, and currency futures came to a premature end
in China are discussed. The important obstacles or barriers and prospec-
tive of reestablishment of stock index futures trading are discussed. The
characteristics and the functions of stock index futures are introduced. Fi-
nally, we gain a good deal of enlightenment and results.

Chapter 3 studies the basic ARIMA' (p, d, g) models, GARCH
(p,» ¢) models, and FIGARCH (p, d, g) models, it presents the
basic concepts and theorems of time series analysis, and the method how
to establish the ARMA (p, q) models, ARIMA (p, d, g¢) models,
and ARIMA (p, d, q¢) x (P, D, Q) models, identification or
tentative specification of models, estimation methods of parameters, test
methods of models, and forecasting.

. ’ . .
This paper focuses on regulator’ s and investor’ s issues connected
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with index futures, chapterd focuses on whether the extreme volatility the
spot market exhibited is induced by trading index futures or not. It sum-
marizes the static and dynamic mathematic models, and models’ charac-
teristics, and introduces a modified model. It presents multivariate co —
integration in time series analysis and testing for co - integration, grange.r
causality and testing for causality, modeling spot — futures interaction.
Comparing with the current trends and recent development in spot — fu-
tures interaction, we study the advantages and disadvantages of introduc-
ing stock index futures, and give significance conclusions and view-
points.

The design and regulation of index futures contracts is the key of
success on establishing the stock index futures markets. In chapter 5,
We analyze the elements and regulations of index futures contracts trading
in developed countries and regions, examine the design and characteris-
tics of index futures contracts given by Chinese researchers, presents the
methods, results and enlightenments from the previous research of select-
ing the underlying index, summaries the characteristics and criterions for
selecting the underlying index and measuring the performance. It summa-
ries and modifies the selection models of the underlying indexes. The sug-
gestions, improvement methods and the preliminary plans of stock index
futures contracts in China are presented.

In chapter 6, we introduce the cost — of — carry pricing model of
stock index futures in perfect markets. We examine the pricing of stock
index futures contracts in imperfect markets. The imp’(}rtance of short —
sale restrictions and transactions costs is investigated and noted, and the
extensions to pricing stock index futures in the presence of short sale re-

strictions and different transaction costs.
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The models of hedging strategies in stock futures markets and hedg-
ing efficiency are main point in chapter 7. It allows for realistic trading
and transaction costs and derives the minimum variance hedge ratios from
the models of hedge strategies. We then propose the models of risk — re-
turn hedge strategies and estimate the optimal hedge ratios. The general
formula of calculating the hedge ratio that minimizes the risk for several
periods and share portfolio are discussed. Finally, we present a multi -
stage and multi — variety spot — future heﬂge strategies and its effective-
ness.

The important conclusion and results in thesis are summarized in
chapter 8, and the main problems and further research topics in financial
engineering and stock index futures, what must be studied as soon as
possible before China establishes and develops the stock index futures

market, are presented.
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