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1. Introduction
We consider stochastic initial value problem (SIVP) for scalar autonomous Ito stochastic differential
equation {SDE) given by

{ 4X (1) = f(X)dt+g(X)W (D), t€[0,T], 0

X(0) ==z,

where W(t) represents the standard Wiener process and initial value z is a fixed value. In [1,4-11]
and other papers numerical schemes for SDE (1) were proposed, which recursively compute sample
paths (trajectories) of solution X (t) at step-points. Numerical experiments for these schemes can
be seen in some papers({5-8]). We proposed error analysis separating error term into two parts that
is, stochastic and deterministic parts ([10]). However we investigated only in deterministic part.
We will show results of error behaviour of stochastic part.

2. Stochastic and deterministic parts in the global error

We will describe our error analysis proposed in [10]. For obtaining the mean-square error of the
approximation, it is important that the exact value of the realizations of the solution X (7T") can be
determined. As mentioned in Introducton, the error analysis has not been carried out successfully.
In our view, it could be solved by separating mean-square error into two parts (stochastic and
deterministic), namely

IX(T) - XNl < 1X(T) = Xnll + 1 XN ~ Xl (2)

where || - || denotes .
11 = {(BAX P},

and X the discretized exact solution realized by using pseudo-random numbers generated in digital
computer. By this reason, we will call X the realized exact solution, and the first term in the
right-hand side as stochastic part, the second term as deterministic part. We anticipate that the
effect of order of numerical schemes appears in deterministic part. A similar notion in weak sense
is seen in [11]. Stochastic part will have to be investigated by some stochastic tests.

For example, if the solution X (t) of SDE (1) can be expressed

X(1) = F(t; W(t), /0 W(s)ds, /D LW (s), ), (3)
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for F € C*, then the realized exact solution is:

Xn—F(t ZAW.,EAZ,,ZAZ,, ). (4)
i=0 1—0 .
Therefore we can easily calculate the deterministic part, whereas stochastic part will be calculated
with the distances between E,_O AW; and W(t), 728 AZ; and W(s)ds and so on at each step
points (t = ih;¢=0,---,n n— 1) in distribution sense.
Note that our error analysis is slightly different from one carried out by Liske and Platen [5, 6]
or Newton [7]. They estimated directly the error || X (T') — Xn/||?. Here our realized exact solution
corresponds to the truncated one for the exact solution they thought of.
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