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Traditionally, the financial literature assumes that interest rates move
continuously and they are modelled as diffusion processes, as in Vasiceck
(1977), Cox et al (1985) and so on. However, more recent studies have
showed that interest rates contained unexpected discontinuous changes, see
for example Das (2002) and Johannes (2004). Jumps in interest rates, probably, are due to different market phenomena such as surprises or shocks in
foreign exchange markets. Moreover, when pricing and hedging financial
derivatives jump diffusion models are very important, since ignoring jumps
can produce hedging and pricing risks, see Lin and Yeh (1999).
It is widely known that one-factor interest rate models are very attractive for practitioners because its simplicity and computational convenience.
However, these models have also unrealistic properties. First, they cannot
generate all the yield curve shapes and changes that we can find in the markets. Second, the changes over infinitesimal periods of any two interest-rate
dependent variables will be perfectly correlated. Finally, as Hong and Li
(2005) show, none of their analyzed one-factor models adequately captures
the interest rate dynamics. Therefore, we consider that at least two factors
are necessary to model the term structure of interest rates. In fact, the
number of factor must be a compromise between numerical efficient implementation and the capability of the model to fit data.
In this paper, we consider a two-factor interest rate model: the instantaneous interest rate (r) and the volatility (v). We assume that under the
risk-neutral measure the interest rate follows a jump-diffusion process and
the volatility a diffusion process as follows,
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where µr and µv are the drifts and σv the volatility of interest rate volatility.
The jump amplitude J is a function of r, v and Y , where Y is a random
variable with probability distribution Π. Moreover, WrQ and WvQ are the
Wiener processes under Q-measure and N Q represents a Poisson process,
under Q measure with intensity λQ (r, v). We assume that WrQ and WvQ are
independent of N Q but the standard Brownian motions are correlated with:
Cov(WXQ , WδQ ) = ρt.
The market prices of risk associated to WrQ and WvQ Wiener processes are
Q
Q
θWr (r, v) and θWv (r, v), respectively.
In the literature, the functions of the stochastic processes and the market
prices of risk are usually specified as simple parametric functions for pure
simplicity and tractability for obtaining a closed-form solution for the zerocoupon bond prices. Then, several methods such as GMM or Kalman Filter
can be used to estimate the whole functions, see for example Jiang and
Yan (2009). However, there is neither evidence nor consensus that these
affine or linear-quadratic models where accurate to explain the yield curves.
Therefore, in this paper we propose a nonparametric jump-diffusion model
which avoids imposing arbitrary restrictions to the functions.
In the spirit of studies such as Gómez-Valle and Martı́nez-Rodrı́guez
(2015) and Gómez-Valle and Martı́nez-Rodrı́guez (2016) in one-factor interest rate models and Gómez-Valle et al. (2017) in commodity derivatives
pricing who provide some relations to estimate the risk-neutral functions
directly from data in the markets, we propose a novel approach to estimate
the whole functions of a two factor jump-diffusion term structure model directly from market data, although a closed-form solution for the zero-coupon
bond prices is not known. As we estimate directly the risk-neutral functions
from interest rate data, the market prices of risk has not to be arbitrary
specified. Moreover, this approach can be applied to parametric as well as
nonparametric models.
In order to implement our approach, we take interest rate data from the
Federal Reserve in USA. Our empirical results show that a two-factor model
estimated with our approach is more accurate than the jump-difussion onefactor model. Moreover, the higher the maturity the higher the differences.
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Finally, we also find that meanwhile the one-factor model, in general, underprices the yield curves, our two-factor model slightly overprices. This fact
should be taken into account by practitioners in the markets for pricing and
hedging interest rate derivatives.
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