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Abstract. Consider the observation of a stochastic signal process in the presence of 
additive Gaussian white noise in the sense of Balakrishnan. Under the assumptions of 
signal and noise independence, and E[J0T exp(E!Stl 2 ) dt] < oo for some f > 0, it is shown 
that there exists a bijective causal mapping from the observations space to the observations 
space for the nonlinear filtering problem in a finitely additive white noise framework. 

Introduction. It is convenient to begin with a brief review of the nonlinear filtering 
problem, and the associated problem of the equivalence of the observation and innovation 
C1 - algebras, in the Ito framework which is referred to as the classical approach. In this 
framework the observation noise is modelled as a Wiener process. 

Let St ( w) be a stochastic signal process defined on C[O, 1] with Wiener measure 11w 
defined thereon. 

Let Wt(w) denote the standard Wiener process on C[O, 1] denoting the noise. The obser
vation process is then assumed to be of the form: 

(1) 

Let Ft = C1{Y8 (w); s ~ t} denote the filtration of Y up to t or the observation C1 -

algebra. 

The innovations problem is to determine whether the innovations process llt(w), defined 
by: 

(2) 
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