Hints for exercises Epiphany 2007 14
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Hints to exercises 13.2, 13.4, 13.5, 13.6 (week 19)
Expected present value payoff of this call option equals
E(emN (MW — K)T) = e N (e RS (VJu(n) — h) — KO(—h))
where h = (log K — m(n))/\/v(n),
ms(n) = my(60) =4 +0.7%logs,  v(n)=v(60) =0.1/0.51 = 0.1961,

and hf|s:48 = h,|s:50 = h|S:52 = —019868, m|s:48 = m|s:50 = m‘s:@ = 4 so that the
expected present value payoff of this call option equals 15.2225.

2
s = exp {%} — 64.5001.

NB: 02/N = 0.1, i.e. 0% = 0.1 %252 = 25.2.
L(n) = a+bL(n—1)+e(n) is equivalent to Sg(n) = e*" (S (n—1))b. If Sy(n—1) =

s then E[Sy(n)] = e*T7°/?Nsb Let 0 < b < 1 and s* = exp{“J”l’z_/sz}. If s > s* then
a+o? /2N}

s > expq which implies that

(i) s7° > exp{a + 0?/2N} or s > exp{a + 02 /2N }s® = E[S4(n)]
(ii) s* > exp{m} = ex p{a+°2/2N —(a+0%/2N)} or
s* = exp{“” /2N} < sPexp{a + 0?/2N} = E[S4(n)].

Consequently, s* < E[Sy(n)] < s.
Suppose Sy(n — 1) = s*. Show that E[S4(n)] = s*.

Sd(n) — 6a+e(n)(s*)b’ E[ea-‘re(n)] — 6a+g2/2N

and

E[Sd(n)] _ 6a+a2/2N exp{(a+1g_/§N>b}

(1—"0b)(a+c*/2N) + b(a + c?/2N)
- eXp{ 1—b }

a+o%/2N .
= exp 71—() =S .




