5. (7 points) Let W be astandard Weiner process, and T be a fixed timein the future.

Define apartition (t,,t,,...,t,) of theinterval [0,T] suchthat t, =LT fori=04...n.
n

Y ou are given the following:

) AW, =W, W,

i+1 ti

h
1. E(AV\/tie‘Wi):heE forany i=0,12,..,n-1, where h=T

N
T
1. E{[ewrz—lj]:eT—l

IV.  Expected value of alognormal distribution is E(ex):eﬂ+7 where
X~ N(ﬂ,Oz)

Note that

55

n— L .—t—i
= E(Zlem'_“ (aw, )2j+2E( e 2™ ZA\MAWJJ
i<j

t 2
(@  (1.5points) Calculate E [ .n_;ew‘_zA\Nth ]

n-1 w, % Wr—I
(b)  (2.5points) Caculate E (Zi_oe ' ZAWtij{e 2—1) .
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5. Continued

WS

S _I s v_t,i
(©  (2points) Show that J‘OTe 20W = e 2_1by proving that Zi:;ew' 24,

W .
convergesto e 2 -1 in mean sguare convergence.

W,

: T W
(d)  (1point) Show that jo e

_s w T wt t
" 2dW,=e 2 -1by proving that d[e ZJ: e 2dw

using Ito’'sLemma.
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