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Abstract

In the 80’s of 19th century, the bankruptcy of Pennsylvania Bank
and Continental Iilinois National Bank in the United States, makes
people feel the destructiveness of the interest rate risk profoundly. In
the second half of 2003, commercial banks of our country suffer a
huge sum of loss, because of significant slump of bond price, which
also makes people start to be aware of the interest rate risk that is
thought to have nothing to do with us at first, but already quietly come
out in front of us. The research on interest rate risk in our country has
already no longer just a forward — looking topic, but has
been realistic.

Why does the interest rate risk exist? Why does the interest rate
risk lead to such a big destructiveness to the commercial bank? What
are the measurement and management mechanism of interest rate risk?
What particular functions of interest rate risk management have in our

country? What do the commercial banks in our country do with the
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interest rate risk under the existing conditions? Which measures con-
tribute to the improvement of constrains of interest rate risk manage-
ment? Just because of these problems, I write this dissertation — The
Measurement Model and the Management Mode of the Interest rate Risk
in Commercial Banks.

This dissertation is totally divided into six chapters:

The first chapter, which is composed of 3 sections, studies the
historical evolvement of interest rate risk measurement and manage-
ment. Section one depicts the production and development of interest
rate risk in commercial bank. It elaborates that interest rate is an en-
dogenous variable which is influenced by the various economic factors
from the essence and the determinism of the interest rate. The uncer-
tainty of the interest rate is decided by many indeterminations that
exist in the economic realm in the future, which determines that the
interest rate risk can’t be avoided. Then it makes clear the experi-
ences that people regard the interest rate risk in commercial bank from
ignorance to concerning lo attaching importance. The second section
analyzes the historical evolvement of the measurement of interest rate
risk in commercial banks. Firstly it analyses the evolvement process
of individual security interest rate risk which goes through average ma-
turity — Macaulay duration — modified duration - effective duration —
option duration adjusted — convexity and duration, and points out that
the gradual development of inherent logic is the relaxed condition of
assumption and the improvement of measurement precision. Then it
elaborates that the historical evolvement of the experience of interest
rate risk measurement in commercial bank is from the index method to
estimation method then to weighing method, pointing out that the di-

rection of development is the improvement of accuracy of interest rate
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risk measurement, and the reason is that the cost of measurement is
reduced by the computer technique development and the income of
measurement is raised by the complication of the balance sheet. Sec-
tion 3 analyzes the historical evolvement of interest rate risk manage-
ment of the commercial banks. The analysis of historical evolvement
is developed from the internal management and exterior supervision of
interest rate risk in commercial banks. Through the research of this
chapter, it has answered the reason that the interest rate risks appear,
has depicted different measurements and managements with the inter-
est rate risk in developed market economy of the western countries at
different developing stages, which provides the historical reference for
mode selection of commercial bank interest rate risk management of
our country.

Chapter two studies the measurement foundation of interest rate
risk of commercial banks, the establishment of yield curve of zero —
coupon bond. The whole chapter is. divided into three sections. Sec-
tion one discusses the basic function of yield curve of zero — coupon
bond in the measurement of interest rate risk, pointing out that the
yield curve of zero — coupon bond is the analytical foundations of the
theory of interest rate’s term structure, and also is the benchmark of
the measurement of the interest rate risk. Section two elaborates the
structure of a-simple model on static yield curve of zero — coupon
bond. According to the difference of constitution principle, the dis-
sertation divides the numerous static models into direct ones and indi-
rect ones. On the basis of setting forth the different constitution
thoughts of two methods, it compares the merits, shortcomings, and
the application scopes of the two methods. Spline model is the most

common indirect method ,; and is the study emphasis of this section,
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especially its three key approaches that are defining the rank of func-.
tion, the subinterval number to be divided, and knot of each subinter-
val, which are fully elaborated in the dissertation. Section three stud-
ies the structure of simple model on dynamic yield curve of zero —
coupon bond. It is not enough if we just only depend on static yield
curve of zero — coupon bond which reflects the current term structure
of interest rate and make it the benchmark for financial products with
uncertain cash flow, especially the measurement of interest rate risk
on financial products with random cash flow which is related to inter-
est rate, but need to set yield curve of zero — coupon bond as dynamic
models. According to the difference of the constitution principle, the
dynamic models can be divided into equilibrium model and non - ar-
bitrage model, and equilibrium model can be divided into single fac-
tor model and multi - factors model. This section is mainly the expla-
nation of models, and the emphasis lies in the thought, assumption
conditions, applicability and the shortcomings of these models. The
research of this chapter, on one hand, sets a solid foundation for the
following chapter three and chapter four, and on the other hand, pro-
vides the theoretical frame for setting up yield curve of zero — coupon
bond of China.

Chapter three which is divided into three sections, studies the
measurement model of interest rate risk of commercial banks. Section
one carries on comparative analysis for three commonly used methods
of measurement in commercial bank, which are sensitivity gap
method, duration gap method and simulation method. The analytical
emphasis is the measurement thought, merits £;nd shortcomings of
three commonly used methods. Section Two elaborates the OAS model

which is widely used for the measurement of embedded option finan-
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cial tools. It main depicts the basic thought of OAS model, the princi-
ple of measuring the interest rate risk, the core mold of OAS model,
that is payment in advance model, and gives my own appreciation for
OAS model finally. Section three depicts the measurement of interest
rate risk in VAR model. The dissertation gives simple appreciation for
VAR model on the basis of analyzing the basic principle of VAR
model and the measurement method of VAR. Measuring the interest
rate risk accurately is the important premise that the commercial bank
manages the interest rate risk effectively, so the research of this chap-
ter will contribute to the understanding and the managing interest rate
risk of commercial banks.

Chapter four which is divided into three sections, corresponding
to the three different management modes for interest rate risk, studies
the management of interest rate risk in commercial banks. What sec-
tion one discusses is the offensive management with interest rate risk
of commercial bank, according to the prediction of interest rate. The
aim of offensive management with the interest rate risk is at the time
of avoiding the loss brought by fluctuation of interest rate, still see-
king to benefit from the fluctuation of interest rate. Compared with
other management strategies of interest rate risk, the offensive man-
agement seems to be more actively. But for valid usage with the offen-
sive management, the premise is the accurate estimation of fluctuation
of interest rate in future, so the emphasis of this section is prediction
of interest rate. The prediction of interest rate includes two layers.
One is analyzing the factors which influence interest rate according to
the interest rate decision theory. The other is predicting the fluctuant
direction and range of interest rate in future by way of models. The

models can be used include multiple regression model, time series
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model and dynamic model. The dissertation gives abundant depiction
about the characterislics and the limitations of the three models. Sec-
tion two of this chapter elaborates the gap management of interest rate
risk according to the management of assets and liabilities. The disser-
tation analyses the correlation between the gap management of interest
rate risk and the management of assets and liabilities, basing on ex-
plaining the main contents about the gap management of interest rate
risk, pointing out that the gap management of interest rate risk is not
only the result of the development of the theory of assets and liabilities
development, but also the core of modern management of assets and
liabilities. The end of this section makes simple appreciation about
the gap management of interest rate risk, deeming that the gap man-
agement even accords with the thought of the risk management and the
result of management is also usually better than offensive manage-
ment. One of this management’s shortcomings is that, on one hand, it
will add the management cost of commercial banks. On the other
hand, it is not accordance with the reality that the assumption for zero
— coupon bond yield curve is a horizontal line and the interest rates of
assets and liabilities change for the same period and range. Section
three of this chapter studies the management of interest rate risk ac-
cording to hedge. Comparing with the gap management which is an in
- balance — sheet strategy, the hedge is an off — balance — sheet strate-
gy. The basic principle of hedge is that the net value of offsetting
combination will keep constant when the factors producing risks
change by establishing the offsetting combination. The hedge of inter-
est rate risk in commercial bank has two methods. One is making
hedge by asset combination according to the duration convexity princi-

ple. The other is making hedge by the derivative financial tools. The
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principle, characteristics and results of two kinds of methods are ana-
lyzed and appraised in the dissertation. This chapter answers how the
commercial bank manages interest rate risk from the angle of norma-
tive analysis and provides the frame of theoretical reference for chapter
six which studies the measurement and management of interest rate
risk under the restraint conditions.

No matter what the historical evolvement is analyzed or the theo-
retical frame is established, all have an important purpose that they
serve the realistic analysis for China. Chapter five and chapter six of
the dissertation base themselves upon realistic constraint of China,
probing respectively the establishment of the zero - coupon bond yield
curve of China, and the measurement and management of interest rate
risk in commercial bank of China, by using the theoretical frame es-
tablished before.

Chapter five which is divided into three sections, studies the es-
tablishment of Chinese zero — coupon bond model. The first section is
the analysis of the existing model, which refers to the main research
achievements in establishing the zero — coupon bond yield curve in
domestic theoretical field and practical field, including national debt
pricing model, regressive model, spline function model and parame-
tric model. The analysis emphasizes on the models’ advantages and
disadvantages, as well as its applicability. The conclusion is that the
current domestic research is just transferring the model of foreign
countries to China, lacking the analysis for the particular restraint

conditions of China, never to mention establishing zero ~ coupon bond

yield curve basing on the restraint conditions of China. The second -

section analyzes the restraint conditions of establishing zero — coupon

bond yield curve in China. In order to analyze the constraint condi-
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