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Abstract

In this article an inverse problem on derivative security of interest rate is discussed.
Suppose that the short term interest rate r follows a random walk(ITO Process)

dr = pu(r)dt +w(r)dz;
where dz is a normally distributed random varible with zero mean and variance dt, r 2
[0; R],mean reverting function pu(r) and volatility w(r) are suzciently di®erentiable functions,
satifying
Mo . 0; WwR)-0; andw(0) =w(R)=0:
V (t;r; T), price of zero-coupon bond, satis es the following partial di®erential equation

gV, wi(nev. o -y =
@t + 2 @rz +(“(r) +,(t)W(I‘)) @r 1 rv =0

where T is maturity, t is time, _(t) = 13}41 is risk maket price of interest rate r, T and % are the
expected return and volatility of the derivative security of the interest rate. The ~nal condition
is given by

V(T nT)=2 0<T - Tmaxi

where Z is face value of bond.
The inverse problem discussed in the article is to determine the risk market price of interest
rate _ (t) from the speci ed current market prices

Vt=0;ro;T)=V(T); 0<T - Thax:
The inverse problem for _(t) is transformed into the system of adjoint equation

U ;L& w2y + () + WY +rU =0,

ot ' 20r2
(t;r)2(0; 1) £[0;R];
with boundary conditions
U(t0) =U(;R) =0;
and initial condition
U@E=20;r) =%(r i ro);
where £(r j rg) is Delta function, and the integral equation with current market price data

R z R
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0 0

The integral equation is nonlinear,because U(T;r) depends on _(t) in itself.

The numerical algorithm to solve this system is constructed and some numerical experiments
for the data without error and with random error are performed. The numerical results show
that the algorithm is quite excient and robust.



