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Abstract

In recent decades, derivatives related to interest rate,such us Bonds futures,
Bonds options, Bonds swap and the bond with the feature of options and so on,the
valuation of these Interest rate derivatives is very sensitive to interest rate level,
Among them Interest rate is used in discount and define derivative securities benefits.
In the structure of these securities pricing model, The key is to consider interest rate
of random motion

This paper established the bond pricing at the base of interest rate, With interest
rates as bond pricing factor to consider bond pricing model and algorithm to solve it,
This paper firstly introduces the basic concept about bond and the development of the
bond market ,and lead to Vasicek model. Then this paper introduced the basic
knowledge about bond pricing model , Ito theorem is the core content of financial
mathematics ,Brownian motion lay the foundation for pricing model of random part ,
Martingale theory is the important tool to change the solution of complex partial
differential equation into ordinary differential solving, Gisanov theorem turn the
measurement field into discussible measure fields , Last Feyman - kac theorem is the
main method used in this paper to solve model .

The text of this paper firstly introduces the single factor bond model ,but at last
this model can only through numerical analysis method to solve complex partial
differential equations to determine its expression and still can not get analytical
formula, Thus this article selects Vasicek model which is the most representative of the
two models in the bond pricing to discuss it .First taking interest rates as the single
factor which impacts bond pricing and solving the bond pricing equation, Then the
interest rate is decomposed into the actual interest rate and inflation rate as double
factors variables of bond pricing , also get bond pricing equation successful. For
considering rates sometimes is jumping change, thus join bouncing factors in the
model , In one-dimensional with two-dimensional situation of solving the model .

Finally the model combining the actual situation to revise the model,such as five
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distribution of Bank adjusts interest rate and jumping strength is a function of time.
The bond pricing formula of this paper which based on the actual have a certain

theoretical and practical value .
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