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Cauchy random variable (1)

Notation:
Cauchy(«), with o € R

State space:
Density:

Expected value and variance:

Not defined (divergent integrals)!
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Cauchy random variable (2)

Use 1: Trigonometric function of a uniform r.v

Namely if
° X~ Ull—5.3) check at home
e Y =tan(X)

Then Y ~ Cauchy = Cauchy(0)

Use 2:
Typical example of r.v with no mean (nd” ot é‘Cl))
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Example: beam (1)

Experiment:
@ Narrow-beam flashlight spun around its center
@ Center located a unit distance from the x-axis

@ X = point at which the beam intersects the x-axis
when the flashlight has stopped spinning

Xx= lan (6/
____________________ If OvU((-3.3])

H"eVL XNCQUC%

0 X x-axis
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Charadershic funclin. of X~ Cauchy,
welne (k)= E[ ett™]

Here. .
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Example: beam (2)

Model:
o We assume 6 ~ U([-3.3])
@ We have X ~ tan(f)
Conclusion:
X ~ Cauchy
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Example with no WLLN

Tl : Thid cm eampl o X €L, for whidh LLW
O far {rom bemg Jah.\fced

,—[Propositlon 19.} \

We consider

e {X,; n> 1} sequence of i.i.d random variables
S, =", X and X, = %5,,
@ X; ~ Cauchy

Then

X, ﬂ> Cauchy, but X, does not converge in P
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Why da'¢ we hae X5 7
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Met step  Trove  hhak
X €L'(R) => X, >/u €3

Straleay : We already knov
X ELHR) = X 5 u

we wll b huncale He x;'s
and Hien lke [(”u
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