Solutions to Assignment #5 Futures, Options and Other Derivatives
T.16 The payofl of an investor who detains 100 shares. a short position on 100 call options with

strike price of 250, and a long position on 100 put options with strike price of 830 i

100 [.s-T — max(Sr — 50, 0) + maxi30 — S, u}] 1060 [.s-T + min{50 — Sp, 0} -+ max(30 — S, u}]

100 [mm(au, S7) - max( 0, S7) — .-.?T]_
In view that such o portfolle costs 10 (g = cFp) = 100 {40 = 5+ T) = 4, 200, The iwestor’s profi
then s

100 [m'm{ﬁﬂ, Sp) + max(30, S = ‘ﬁ-] — 4,200 = 100 [min{au, 85} + max{ S, 30} - S = 42]_
It therefore follows that, if Sy < 30, the investor loses §1, 200 = 100 {30 — 42, If 5y = 50, then the
investor gains 3800 — L0050 = 43), Finally, if 30 < Sp < 60, the investor’s profic is 000 Sy = 423
The first diagram plots the profit as a Tunction of the stock price at maturity,

Profit as a function of the stock price at maturity
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We now consider the ease in which the investor holds 100 shares, a short position on 200
call options with strike price of 850, and & long position on 2000 put options with strike price of
30, The portlolio eutails o pavel of 100 12 min{5F, 571 + 2 max(30, Srh - 3.5'-:-] with & cost of
TN [ S — 2 s 2ph = 4,400, The resulting payoff is 100 [‘.! min{ ™, S0+ 2 max(30, S7) — !-tH-;-] as
illustrated in the second diagram.

Profit as a function of the stock price at maturity
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8.21 It suffices to apply the put-call parity to see that there is a arbitrage opportunity. Maore

precigely, the put-call parity dictates that the value of the put option must be
B 1
3420 exp(—ﬂ.lﬂﬁ) + exp (—ﬂ.lﬂ E) — 10 = 84.50,

which is greater than the current price of 23, As the put is undervalued relative to the eall option,
the arbitragenr would buy the stock and the put, and short the call.

8,22 Conzider a portfolio that consists of a long call with strike price /K, a long call with strike

price Ks amnd a short call with strike price Kz, where K — Ky = Kz — Kz = 0, The pavoll 11 of
sich a portfolio then is max( St = K, 01 4+ max{ St = Kz, 0} = max{ Sy = Ko, 0} or, equivalently,

0 if S =K,

-k it Ky = &5p = Ky

(Ka—K\)—{5r—K3) if K;<Sr<K;

{Hy=HK)={Kyg=Kg) I 57> Ky

It turns out, kowever, that (Kg = K )= (K = K3) =0 and (Kg = K} = {57 = K5} is nonnegative

r_[:

given that Sp—HRy < Ky= Ry = Kp= K| = 00 As the portiolio alweys provides s nonnegative pavofl

at the expiration of the option, it must have a nonnegative value today and henee o + oy — 2o = 0,

8.23 Consider a portfolio consisting of a long put with strike price Ky, a long put with strike
price Kz and a short put with strike price K, where Ky = Ky = Kz = Kg = 00 The payvol 1T of
sich a portfolio then is max{ K — Sp, 0 + max{ Ky — Sp, 0) — max{ Ky — 5p, 0, ie,

(Hs = K} = (K- W) 00 57 2 K,

(Ka—Ka)—(Ka—5r) if Ki<Sr=K;

Ky — 5y if Wy= 87 < Ky

0 it 5> K

As the portiolio always provides a nonnegative payoff, it must have s nonnegative value today,

II=

which implies thet p; 4 pg — 2p = 00

8.24 Denote by ¥ oand 1 the value of the fiem and the faee valee of the debt, reapectively, The
manager position then corresponds to a eall option on Vowith strike price £ given that its payoff
is max(¥ — % 0} In contrast, the debtholders get

min{ ¥, D) = I 4 minf V= 0000 = I — max{ £ = 1),

and hence it i as if they were holding a risk-free holding that worths £ at maturity and a short
put on ¥V owith strike price 1), To increase the valne of the manager position, (sjhe must inerease
aither the value of firm or its volatility so as to positively affect the value of the call option (s)he
is holding.



