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Ⅰ. Introduction 

Since stochastic process was widely applied in pricing financial products, 

financial variables such as stock prices, exchange rates and interest rates had been 

assumed to follow a diffusion process with continuous paths. Recently more and more 

empirical studies have found that there are continuous and discontinuous variations in 

the dynamic evolution of financial variables and the diffusion processes are not able 

to describe the financial variables completely. The discontinuous variation is so-called 

the “jump” phenomenon. The existence of jump components has been documented in 

the literature for the stock market and the exchange rate market in Ball and Torous 

(1983,1985), Jorion 1988), Jiang (1999), and Pan (2002). The existence of jumps in 

the interest rate market is also evident. For example, monetary authorities often use 

rate setting as part of their tools for implementing monetary policy. Jumps are caused 

by central bank action as well as by unanticipated news. Das (2002) used Fed Funds 

data to explore the surprise elements in the fixed-income market. He concluded that 

jumps are an essential component of interest rate models.  

The difference between the development of the underlying theoretical models 

and the empirical observations motivates this paper. The jump behavior has important 

impacts on the pricing and hedging of the financial derivatives. A large sub-category 

of models attempts to capture the observed jump behavior of interest rates in the 
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market. This paper extends the pure diffusion version of the Heath-Jarrow-Morton 

(hereafter HJM) model to the pricing of interest rate futures options when the 

underlying term structure of interest rates follows a jump-diffusion process. The HJM 

model is an arbitrage-free model that fits the current term structure by construction, 

and relies on no assumption about investor preferences. The model provides a 

parsimonious representation of the market dynamics and requires only specification of 

the forward volatility function. Earlier studies focus on jump-diffusion process of the 

spot interest rate, and the jump size is assumed to be drawn from a continuous 

distribution. But Björk, et al. (1997) proved that if the jump size is distributed with an 

infinite number of possible realizations such as the normal distribution, under HJM 

model, the market will not be complete, and therefore contingent claim prices cannot 

be uniquely defined. In this paper, we use multiple jump processes. Each jump has a 

constant size and is scaled by the jump volatility function.  

The rest of this paper is organized as follows. In section 2 we briefly review the 

literatures of the interest rate models and jump-diffusion models. In section 3 the 

pricing formula of interest rate futures option is derived from the HJM model under 

jump-diffusion process. Section 4 is the simulation results and sensitivity analysis. 

Section 5 we conclude the results and discuss further research. 


