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The calculations we have done so far have been based on the assumption that future interest 
rates will take definite values that are known in advance. This is the deterministic approach. In this 
chapter we will study stochastic interest rate models where future interest rates are assumed to 
be random. We cannot specify in advance precisely what interest rates will apply. Instead, we can 
make an assumption about the statistical distribution of future interest rates considered as a 
random variable.

Preliminary Remarks 

Financial contracts are often of a long-term nature. Accordingly, at the outset of many contracts 
there may be considerable uncertainty about the economic and investment conditions which will 
prevail over the duration of the contract. Thus, for example, if it is desired to determine premium 
rates on the basis of one fixed rate of interest, it is nearly always necessary to adopt a 
conservative basis for the rate to be used in any calculations.
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An alternative approach to recognizing the uncertainty that in reality exists is provided by the use 
of stochastic interest rate models. In such models no single interest rate is used. Variations in the 
rate of interest are allowed for by the application of probability theory. Possibly one of the simplest 
models is that in which each year the rate of interest obtained is independent of the rates of 
interest in all previous years and takes one of a finite set of values, each value having a constant 
probability of being the actual rate for the year. 
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In our previous example the effective annual rate of interest was fixed throughout the duration of the 
investment. A more flexible model is provided by assuming that over each single year the annual yield on 
invested funds will be one of a specified set of values or lie within some specified range of values, the yield in 
any particular year being independent of the yields in all previous years and being determined by a given 
probability distribution.

This model is often called the varying interest rate model. The main difference between this and the fixed 
interest rate model is that, in the varying rate model, the interest rates can be different in each future year, 
whereas, in the fixed rate model, the same (unknown) interest rate will apply in each future year. 
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Let’s consider the kth moment of Sn
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