Answer .

Soludions: lechure | Brovcinan

1. The risk neutral pricing formula says:
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2. Refer to p.16 of Lecture 2—follow the steps shown

Xott(T) = BadSp+ (14 1)(Xn — AnS,)
I = (14+7r)Xa+A,S(d~1-71)
Vas1(H) = Vo (T)
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= (1+n)V, = PVar1(H) + pVosa(T)
= Vasi(H) + Vasa(T) = Vas1(H) + pVoia (T)
== Vn+1 (T)

= (1+n)Va+ Sa(d—1-7)
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Q.E.D.
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(c) Following the proof of Thm 1, Su(s, y) = Yetrluewtus) -Vas(dey+ds)
(i.e. the reductive argument, modified for the Asian option, will go through with this

definition of S,)



Base: USD
Asset: EUR

EUR/USD: §; (i=10,1)
Interest rates (risk-free): Tgygr, Tusp
One period tree:

’/D S'(H)

S, |
ST

Figure 1: One period tree.
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Figure 2: Call option payoff.
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Figure 3: Put option payoff.
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Let’s replicate the call option
Att=0:a+bS,
At t=1: a(l + rUSD) + b(l + TEUR)S]

Solve:

{ a(l + rusp) + b(1 + reyr)Si(H) = max(S,(H) — K,0)
a(l + TUSD) + b(l + TEUR)SI (T) = ma.x(S.(T) - K, 0)

= b(1 +7gur)(S1(H) — $i(T)) = max(5,(H) — K,0) — max(8;(T) - K, 0)

max(Sl(H) == K,O) - ma.x(Sl(T) ) K,U)
(1+ revr)(Si1(H) — S1(T))

(max(S,(H) — K,0) — b(1 + T'EUR)SI_(H))

Si(H)
Tt Tusp(max(Sl(H) - K,0) - 500 - 6.7 (max(S)(H) - K,0) — max(5,(T) - K,0)))

1 S1(H) max(S)(T) — K,0) — S;(T") max(S, (HF— K,0) )
1+ rysp Si(H) — 8i(T)

1+ rysp

The fair price of the call option at time 0 (=price at which there is no arbitrage

opportunity)
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Where the risk neutral probabilities are
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Note that for thege to be truly probabilities, we require:S;(H) > truse g, > g, (7).

Q.E.D.
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