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Qn‘Brownian Local Time
by M.T. Barlow
Let B be a Brownian motion starting at ©, and L: denots its lecul

timg - as usual we take a version of L which is jointly continuous in

(a,t}. Recently, Perkins has proved that, for fixed t , the process

8 = L: is a gsenimartingale relative to the excursion flelds. It izm natuvsd
to ask sbout L% » where T 1is a stopping time: in this note we give an

1

example to show that L; may be very far from being a semimartingale.
Given 2 stopping time T (which will be defined lzter) let

M=dnf {a:l2>0)=intB ,
T 8
ssT

M+a
Yn = LT ’
gﬁ » & >0, be the (usual augnmentation of the) naiural
tiltration of Y
We will choose T 80 that, for some fixed x » O, if R = inf{a: ?éﬁ %},
then the process (f,p) —+ YR+tG°) is B([0,=)) ® o(R) measurable with
‘positive pfobability. Since Y 4s never of finite variatiop, it follows
thet ¥ 4s not & semimartingale /X, -
let ¢ : CclLOo,» - [0,1] be injéctive,and measurahble. 8t
B = inf { ¢ [B = 31}, and lat ©,x be positive reals. On {Eﬁ = 1}

st T =8 , end on {Bﬁ = «~1} defing
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~
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W=max { a <1 : a + ne = U -V for some n 2 0 }

Thus -(1 + €y <W<=1, and U = W= e(V + n) for some n(y) =2 0. Now
con {Bg = -1} let T = inf { t >8 : B, = Uor W} Then, if

. , . a A
¥ = {Bs = «1} n {BT =W n { Lp <%, for a U},

it is evident that e,x%x may be chosen sc that P(F) > 6. However, on F
v = [R/¢] ( [=] denotes the fractional part of x ), and thus if

='-1 : 3 = i i
XR+_ t ({R/e]y, 1FYR+- 1FXR+- . Thus T has the required properties,

and it is clear, from, for example, the characterization of semimartingales

as stochastic integrators, that Y is not a semimartingale.
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