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Ch 8
The Wiener Process and Rare
Events in Financial Market

1. Introduction “Rare” vs. “Normal’

probabilistic structure

2. Two Generic Models 2.1 The Wiener Process

converge weakl




square integrable martingale

2.1.1 Wiener Process or Brownian
Motion ?

I martingale
normal dist.

— Levy theorem

2.2 The Poisson Process

extreme shocks

discontinuous square integrable martingale

{M} and {W}
Afirst second

continuous pure jump

unbounded

2.3 Examples

constant

Mixture from Poisson and Wiener

Wiener process
Poisson process




2.4 Back to Rare Events

positive prob.

Wiener process

3. SDE in Discrete Intervals, Again

normal

4. Characterizing Rare and Normal Events

linear function of h

Merton (1990) exp. forms
nonnegative

constants indep. of h

Three examples of h

size prob.

price change (w) prob.

Use r and q to characterize events
size
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normal
rare




4.1 Normal Events 4.1.1 Continuous Paths

shrink

continuous

4.1.2 Smoothness of Sample Paths

deterministic function o
smooth B Y infinite rate

continuously

nondeterministic erraticall

loss of generalit

finite number positive

4.2 Rare Events 5. A Model for Rare Events

predictable
unpredictable
depend on h
Wiener process

normal
nonsmooth S
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size of jumps

time-dependent
at most one event occur with prob. 1

memoryless
constant rate

normal
change over time

not zero
statistically indep.

6. Moments That Matter

Expected value

Variance

Skewness

Heavy tails

average rate of unexpected changes

converge to zero

1st and 2nd
moments




7. Conclusions

expected change
surprise component
indep. of h
insignificant size
regularly
large rarely

rare events systematic
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