Financial Mathematics
Preliminaries to
the Triangular Central Limit Theorem
and a first proof of Black-Scholes



0063-1.

0063-2.

0063-3.

S = {standard PCRVs}

.Compute E[8 — 35].
.Compute Var[8 — 35].
.Compute SD[8 — 35].

a.Compute E[nggg”g].

b. Compute Var[Bg_'gg”g].

c. Compute SD[BS_‘SS’?].

a. Compute E[X2400 87222,

b. Compute Var[> 400 88:22’2].

c. Compute SD[3 400 nggg”g].




0063-4.a. Compute E[y,100 50022727,

b. Compute Var[> 100 Bgzgg’g:g].

c. Compute SD[3 100 Bg:gg’g:g].

0063-5.a. Compute E[250 4 400 575277].

b. Compute Var[250 4 400 nggg”g].

c. Compute SD[250 4 ¥°400 552°2].




0063-6. a.

b.

0063-7. a.

b.

C.

Compute E[3400 Bg:g;’g;gg;] .

Compute Var[> 400 Bgfgg’gg%]-

 Compute SD[3400 50-65.(7)(9)y

0.35,(7)(5)

0.65,9
Compute E[7 3400 By3s'5]-
0.65,9
Compute Var[7 1400 By 3s'5]-

Compute SD[7 ¥400 5.-527].




0063-8.a. Compute E[exp(BS:gg’:g)].

b. Compute Var[exp(nggg”g)].

c. Compute SD[exp(Bg_'gg”g)].

0.65,e”
0063-9.a. Compute E[B ", e5]

0.65,e°
b. Compute Var[5] 65]

0.65,e°
c. Compute SD[B 35, sl

0063-10. Compute E[H400(exp(88:gg’:g))] .

0063-11. Compute E[exp(2400(88:gg’:g))].




0063-12.Say A € By'3} and B € Byg's.

T hen the possible values of A 4+ B are
145,148,445 and 4 4 8.
This is redundant, because 1 +8 = 4 + 5.
Eliminating this redudancy, we have:
A4+ B € {6,9,12}.
Assume A and B are independent.

Compute the distribution of A 4+ B,
i.e., compute each of these:

Pr[A 4+ B = 6],
Pr[A+ B = 9],
and Pr[A+ B = 12].

(The moral: When and B are indep., the dist.
of A+ B is det'd by the dist.s of A and B.)




