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Abstract

China’s market — oriented reform on interest rate is proceeding steadi-
ly. As a result, with the exception of loan and deposit rates, all other com-
mercial interest rates have been opened; especially rates of medium and
long term treasury bonds, which provide the market ~ oriented, independ-
ent and timely standardised rate as an accurate price indexing signal for
promoting and trading of financial products. With the reform go further, in-
terest rate of treasury bonds which carries no risks will become the bench
mark rate for the finance market. The term structure of treasury bonds
yielding with different maturity dates will cast a great influence on the pri-
cing of financial products such as equities, bonds and the derivatives secur-
ities. Meanwhile, the bond market will go through thorough development,
treasury bonds and corporate bonds are about to boom and new mixed bond
products with implied option characteristics are arising vigorously. There-
fore, interest rate term structure will influence on the design and pricing of
various mixed bonds greatly.

Out of such backgrounds, interest rate term structure has been chosen
in this book as the main research object, which has been systematically an-
alysed in theories, by cases, from practical aspects and on policies factors.
The main findings and conclusions of this book are the followings:

In this book, on basis of existing theory on interest rate term struc-
ture, a nonparametric rate term structure model is set up utilising the theo-
1y of stochastic and nonparametric kernel function estimation method. Such
nonparametric function hurdles the weakness of traditional parametric mod-
el, which presumes the probability distribution of interest rates and the

form of parameters; such function is grounded on data and has taken into
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consideration the jumping effect of certain market outbreaks, which affect
the randomisation of interest rates.

Treasury bonds repurchasing interest rates by Shanghai Security Ex-
change are sampled as source data in this book. Empirical test has been
conducted with the established nonparametric interest rate term structure.
By comparison with the typical parametric interest rate term structure, i.
e. Vasicek model and the CIR model, it is found that setting errors exist in
the parametric model. The author believes that the nonparametric model es-
tablished in this book can deseribe China’s treasury bonds interest rates
term structure in a more accurate way than the traditional parametric mod-
els.

The pricing of oil bonds, convertible bonds and reversed floaters is re-
searched in this book utilising the established nonparametric model of inter-
est rate term structure ; these bonds currently are the typical financial prod-
ucts which need further improvement in their pricing.

In this book, future related oil bonds and option related oil bonds have
been designed. Different from traditional fixed interest rate bonds and float-
ing interest rate bonds, the interest of such bonds synchronise with the
price of oil futures and show the characteristics of proceeds on futures and
options to be expected to rise. Investigation on the correlation between in-
terest rate and oil price shows that the correlation coefficient is relatively
small and inconsistency exists, which presents the realistic evidence for the
design of mixed oil bonds. Cap, floor and collar of the two oil bonds are set
up. Research on pricing is conducted using the established nonparametric
interest rate term structure and comparison is made between pricing genera-
ted as such and the price generated with the parametric interest rate. The
research shows such two kinds of mixed bonds issued by the oil company
are capable of dispersing and transferring the fluctuation risks of oil price,
hence overcome the inability of traditional fixed interest rate and floating

rate bonds’ to hedge oil pricing fluctuation. The price generated with non-
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parametric model is different from the one with parametric model, which
shows interest rates risks exist in these two mixed bonds. With the estab-
lishment of cap, floor and collar, floaters and investors are protected mod-
erately. There are more risks associated with future related oil bonds than
with the option related oil bonds.

Pricing research of convertible bonds under stochastic interest rate is
conducted in this book. Using the airport convertible bond in shanghai Secu-
rity Exchange as sample data, the converting option, the repurchasing option
and the resell option are priced using nonparametric model and the tradition-
al Black - Scholes model and comparison of pricing is made thereafter. Im-
provements on the terms of the airport convertible bonds are made; a con-
vertible bond with floating rate is thereby designed and priced with nonpara-
metric model. Research shows, under low interest rate, issuing convertible
bonds with floating rate can better protect investors’ interests.

Research on reversed floaters’ pricing is conducted. Reversed floaters
with cap, floor and collar interest rate are designed by decomposing and re-
composing of reversed ﬂoaters, pricing of such floaters are researched
thereby utilising nonparametric model and the importance of issuing such
reversed floaters in China is indicated at the same time.

Policy issues on establishing interest rate term structure of benchmark
treasury bonds in China’s finance market are scrutinised and proposals are
made thereafter.

The book also covers fundamental theories, rules and regulations,
comparison between domestic — international markets and the practical op-
erative framework in bond markets’ finance innovation, credit risk changing
procedure modeling and bond grading and professional fields as such.

The main innovations of the book are:

Establishing a nonparametric interest rate term structure model based
on diffusive jumping procedure. A nonparametric model as such does not

presume the possibility distribution of interest rates or the form of the
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model’s parameters, hence overcome traditional parametric model’s lacuna
of presuming the possibility distribution of interest rates and form of the pa-
rameters. Such model also taken into consideration of the fact that short
tem interest rate’s randomisation is diffusive jumping, hence overcome tra-
ditional model’s weakness in presuming short term interest rate only diffuse
and neglecting its jumping procedure in the market.

Empirical tests conducted with treasury bonds repurchasing interest
rate data have shown that nonparametric model is superior to traditional
parametric model.

Future related and option related oil bonds have been designed, pay-
ment interest rate is coordinated with oil future price and it can effectively
disperse and transfer the fluctuation risks of oil’s price. Pricing of such
bonds are analysed using the established nonparametric model.

Pricing research of convertible bonds is conducted utilising the estab-
lished nonparametric model, comparison shows pricing method as such is
superior to pricing method of the Black — Scholes model. Aimed at weak-
ness in the designing clauses of convertible bonds, a convertible bond with
floating interest rate is thereby designed and priced with nonparametric
model.

Prieing research of reversed floaters is conducted using nonparametric
model.

With China’s interest rates reform goes deepen into market — oriented,
interest rate will cost more and more influence on the pricing of finance
products. The interest rate term structure model established in this book
hurdles traditional models’ weakness and can be a good guidance in the de-
signing and pricing of financial products. The oil bonds designed in this
book can help the oil companies to hedge fluctuation risks of oil price. A
new pricing method is provided in this book for the rising convertible bonds
in China’s capital market. The reversed floaters designed in this book can

be used by the financial institutions in risks management.
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