MATH180C: Introduction to
Stochastic Processes Il

Today: Brownian motion

Next: PK 8.1-8.2

Week 10:
homework 8 (due Friday, June 3)
HWY7 regrades are active on Gradescope until June 4, 11 PM

homework 9 and solutions are available on the course website



Reflected BM
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Brownian br(clqe_

Brownian br(dBe s constcucted {Fom o BM b:j
Cond(ifovxihs on The evant {B(c)=o0, B(1)= o},

Thm |, Brownion brldje s o  continmous Saussian process

on 0.} with mean 0 ond covartoana function
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Prownian motion with dedt

Def Let (Bdiss be o stendard B, Thew for peR and S>3
the process (Adee with  Xys R ET
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Brownian motion with deft

60

40

20




Gamblers cuin Prclo\em for BM with Jdecft
Let (X ;
( t){so be o BM uith deift ju\e(\l ond \oarience
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Example

Fluctuations of -the price of a cerdlain share is modeled by

the BPM with deift = Yo ond varance §=u4. You buy

a share at (00% and plon o sefl i+ i S price increases

to 110$ or drops to 95%.

(o) Whot is the Probub{\i+xj thad Jou will sell od {)rcrf-H 1

(b) What is the e)c\)ec’recl time unh | You sell the shoce”
Denste bb (X't)tzo oo BM with dedft & ond vorianwe 4,

, b= a= | Thew 2pu/6t- and

() P( X =110 |¥Xe= 100)=
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Moximum of o BM with neqative dedft
—I_hllv\ et (Xf\kza be oo BM with dett /AlO, vour, ance 62
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Geometcic BM
Det  Stochastic process (Ze)tro 1o called o geometac
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Eﬁpe,c_'\&’c(oh of Geometric BM
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Thew

E( i \-'Zo=i\=
E(e )~
_ (J_-.-}_-S"){: t%l
D E(Ze\Ze=2) 2 e e -
Remack

k con be shoon hat e 0cu¢i€ Z 50 as toare

At Huw some time, for a0 E(Ze) 2 =.



Variance of 3&ovv\efr(c B
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Theorem
Let (Zﬁezo be 3eomz'l:ric BM with Po.(‘e_vv\‘z‘tzrs d ond S
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Gamblec's recn foc c‘eomcz’cm“c. BM

et (ZtBPJ be 3€owm'trfc BM with Pa.('e.MQ‘\'.e.rb d ond 6.

Let A41¢B  and denste T=Mihﬂt:%=Aor%ﬁ=B}.
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Exomple Fluctuations of the Pm‘ce are modeled loj G

Seomdcr\‘c BM with drift d=of and varlane €4 You buy

o shore at (00$ ond plon o sef| it if s price increases
to 110$ or drops to 95%.

Talke A= B 2t -2

P( X¢ =110 [%= 100)=



