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Consequence of the Ergodic Theorem

f—o0
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EQ</010HD(Xt)dt Xo—x> = 10< lim Eo(In(X;) | Xo —x)>

1—>oo

1 T
Aim = Eo (/0 f(X,)dt X0:x> = lim Eo(f(X;)|Xo=x)

Heuristic

/IO]ID(XI)dt

0

XO —X) ~ 1O<IETOOEQ (HD(Xt) ‘XQ = x)>

not defined



Our contributions

g We extend the domain of E 5 to measurable (non-finitary) variables.

[Z{ We provide algorithms to compute E»(f|X; = x) for
il Riemannintegrals: = [/ g(X,)dr;
A the number of jumpsto A C 2: f = }{t € (s,r]: X; € A, limp\ 0 X;—a ¢A}
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Heuristic

£ ([ “sa

defined!

Xo :x> ~ 1o< lim Eo(In(X) | Xo :x)>

t—oo

—o— LE,(J[§ (X)) dt | Xo = 4B) = B- LE 4 o(J§To(X:)dr | X =D)

<1077
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x = AB x=D |
1074

1074

104 B g g g

heuristic  1.647 x 1073 1.647 x 1073
correct value 1.647 x 1073 2.332x 1073
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set of cadlag paths
®: Ryg > 2

JumpstoA C .2
Then number of jumps o A over (s.r] is
= ‘{. € (srf: X €A limX, ““H
Forallnc N, let

A=""and =0
0

and for all k€ {1.....n}, let

Ik = b1+ By,
with

doy: & SR
x5 [Q(Lac()Ta+hasr) ().
Then

ES (11| X =) = Jim_hoa(x)

C = {X,, = X}
conditioning event

A={X,, € B}
algebra 4/ of finitary events

f=Xiciada,

/-simple variable

{f > a} € o(a)

G(«#)-measurable variable

Integral of g(X,)
Forall n €N, let

Au.:;,’ and fo:=0,

and for all and k€ {1....n}, let
s = By + B (g + Qhus1)

Then

ES ([ g(X)dt [ X, =x) = lim h1(x)

st

Q: R” 5 R”: g+ Qg, where for all x € 27, [Q¢](x) = inf{[Q¢](x): Q € 2}

jump process
P(A|C)
coherent conditional probability

E(f|C) = ‘)'i_] aP(A|C)

ER(f1C) = | [ dPs(s|C)

Theorem
P ~ 2 = P countably additive

=
— jnt EZ(/10)

E5(f1C) =
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P(¢|C) countably additive

4

P(e|C) ——— Ps(2|C)

Homogeneous Markovian
jump process

% pXua=y1%
A p(Xa=y|Xo=2)

[

T&Q

inital p.m.{ rate operator

Imprecise jump process

setofinialpmfs  setof rate operators

ME& 2D

P={PEP: P~.M,P~2}




