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Abstract: In this paper we investigate various 
approximate methods for computing the condition
al density of a parameter. These techniques 
are related to the structure of certain Lie 
algebras of operators with the identification 
problem. 

Summary 

Consider the stochastic differential system: 

dii=O 

dx = A(6)x dt + b(S)dw (1) 
t t t 

dyt= <c(6) ,x?dt + dvt. 

Here {w J and [v} are independant, scalar, 
t t 

standard Wiener processes and [xt} is an JR11-
valued process. We let e take values in a 

smooth manifold ~ lRn. Assume that the map 

tl,-> l;{e) :=(A(~), b (6), c(6)) (2) 

is sufficiently smooth and takes values in the 
space of minimal triples. 

Define two differential operators, 

A := ~b(6), o/ox>2 - <.o/ox, A(6)x> 
0 2 

- <c(S) x,> /2 (3) 

(4) 

The problem is to devise approximate finite di
mensional, recursive techniques for calculating 
the conditional density of the parameter e given 
Yt= the cr-algebra generated by the observations 

ly : O~s~t}. The general formulas are known: s 
_ J p(t,x,6) ldxl 

Q(t,tl)- f J p(t,x,6) jdxj · Jd6 I (S) 

where jdxj and jd6j are fixed Riemannian volume 
elements on lR and @ and 

<c(6),x>y 
P(t,x,6)= e t y(t,x,6) (6) 

and 

(7) 
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where 
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Let 

;f, := A 
0 0 

"S_:= <c(&),b(6)><b(6),o/Ox>-< ~(6),A(S)x> 

.t3 := <c(S), b(6)>2 

.t4 = -tr (A(6)). (8) 

Q(t,6)= e-S(t, 6). In this pair we consider 
approximations related to 

(a) local series approximations 

S(t 6)~ ; a (t) eEiJ 
' i=O i 

(b) Gaussian initial conditions: 

p(0,.,6) Gaussian for 661;) 

Both these approximations are connected to the 
following algebraic objects. [G(kh~ 

(a) A sequence of Lie algebras 'J 
k=O 

where G(O) := [A ,B J 
o o L.A. 

[ :~o 0 l} L.A. 

06 Bo 

(b) Finite dimensional quotients of G(O) 
in one-to-one correspondence with rings that are 
quotients of JR.[6]. ~(O) 

Our results use the fact that G is a 
subalgebra of a current algebra ([l],[2]). 
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