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Abstract

To improve the estimation of the short term interest rate volatility, we first use
the range as the interest rate volatility proxy. Compared with the classical volatility
proxy, the range contains more information about the interest rate roads and is more
efficient. Our simulation shows that the range-based stochastic volatility models can
accurately estimate parameters of the interest rate dynamic equation. The
Monte-Carlo simulation also tells us that the estimated volatility from the range-based
stochastic volatility model reflects the real volatility more accurately than the classical
return-base one. In the empirical section, we use different volatility proxies (the
classical return-based, the range-based and realized volatility) to do the empirical
research of our short term interest rate in the framework of the stochastic volatility
model. The empirical results show that the short term interest rate volatility is
sensitive to the interest rate level. In the model comparison, we take the short-term
rate realized volatility as the benchmark. The MSE, MAE, R-square and QLIKE loss
functions all show that the range-based stochastic volatility model does better than the
classical return-based stochastic volatility model. Both the simulation and the
empirical research tell us that using the range as volatility proxy can improve the

estimation of the short term interest rate volatility.
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