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Abstract

Diffusion is a mathematical tool to explain the fluctuation of financial assets and the movement of particles in
a micro time scale. There are ongoing statistical trials to develop an estimation method for diffusion models
based on likelihood. When we estimate diffusion models by applying the maximum likelihood estimation
method on data observed at discrete time points, we need to know the transition density of the diffusion. In
order to approximate the transition densities of diffusion models, we suggests the method to approximate the
path integral of the random process with normal random variables, and compare the numerical properties

of the method with other approximation methods.
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Figure 4.1. The pictures show the differences between the approximated values of the density functions, of the
forward variable z, and the true values, when A = 1/4 and 6 = (0.5, 0.06, 0.3) for Vasicek model. For the backward

variable zg, (a) for zg = —0.15, (b) for zop = 0.25. The thin dotted lines show the errors of the delta

expansions

of O(A?) order. The thin solid lines show the errors of the delta expansions of O(A%/2) order. The thick dotted

lines are for the cases of (B2, C1/2), and the thick solid lines for the case of (Bu, Cu).
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Figure 4.2. The pictures show the differences between the approximated values of the density functions, of the
forward variable x, and the true values, when A = 1/4 and 6 = (0.2,0.08,0.1) for CIR model. For the backward
variable zg, (a) for zg = 0.04, (b) for zop = 0.12. The thin dotted lines show the errors of the delta expansions of

the O(A?) order. The thin solid lines show the errors of the delta expansions of the O(A%/2) order.
dotted lines are for the cases of (Bj2,C1/2), and the thick solid lines for the case of (By, Cu)-
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