Financial Mathematics
Central Limit Theorem




0059-1.Let C1,C5,... be the usual sequence of
{£1}-valued PCRVs that model coin-flipping.

vVintegers n > 1, let Dy ' =Cq1 4+ --- 4 Ch.

a. Compute lim E[(Dn/vn)* 4 (Dn/v/n)>].

n— 00

b, Let f(z) = 4z, If 1<z <7
0, otherwise.
Compute lim E[f(Drn/v/n)].

c. Compute lim E[(Dn/vn)* = (Dn/v/n)°].

N— 00

d. Compute lim E[(Dn/vn)? + (Dn/v/n)?].

n—ro0
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0059-3.Let X
s.T. Pr

and Pr

e a binary PCRV
X =a]=0p

X=b=q ' P

Let f(t) be the Fourier transform of
the distribution of X.

a. Compute E[X4].

b. Compute E[X?].

c. Compute f(0).

d. Compute £(4)(0), the value at 0
of the fourth derivative of f.

e. Compute £(5)(0), the value at 0
of the fifth derivative of f.

(Answers should be

expressions of a,b,p,q.)

q=1

)
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0059-4. L et X be a PCRV

s.t. Pr[X = a] = p,
PrX =bl=q ( p+q+r=1
and Pr[X =c] =r.

Let f(¢t) be the Fourier transform of

)

the distribution of X.

a. Compute E[X4].

b. Compute E[X?].

c. Compute f(0).

d. Compute £ (0), the value at 0

of the fourth derivative of f.

e. Compute £(5)(0), the value at 0

of the fifth derivative of f.

(Answers should be

expressions of a,b,c,p,q,r.)
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0059-5. Let X be a PCRV whose distribution
satisfies: Pr[X = -2]=0.4
Pr[ X =0] =0.4
Pr[X =4] =0.2

a.Find the generating function of
the distribution of X.

b.Find the Fourier transform of
the distribution of X.

c.Let Xq,X5,... be an iid sequence of PCRVSs,
all with the same distribution as X.

Find the Fourier transform of
the distribution of

X1+ Xo+ -+ Xp
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0059-6. Let X be a PCRV whose distribution
satisfies: Pr[X = -2]=0.4

Pr[ X =0] =0.4
Pr[IX =4] =0.2

"he nth raw moment of X is E[X™"].
"he moment generating function

IS obtained from the generating function
after one replaces z by é€°.

Let a(s) be the moment generating fn

of the distribution of X.

Let B(t) be the Fourier transform

~1Nnd
~1Nnd

a.
D.
c. Find
d. Fino

of the distribution of X.
a(s).
O{”,(O).
the third raw moment of X.

,6”’(0). !




0059-7.Let X be a binary PCRV
st. PriX =a] =p -
and Pr[X =b] = q. ( pta=1
Let f(t) be the Fourier transform of
the distribution of X.

Assume E[X] =0, i.e., pa + bg = 0.
Assume SD[X] = 0.5, i.e., \/pg(b—a) = 0.5.

Compute lim [f(t/+v/n)]".
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