MSc MATEMATICA FINANCEIRA 2007/2008
OPCOES EXOTICAS
EXAME - Resolucéo
25/07/08 Duracdo: 2.5 horas

CASO1

a) Em que circunstancias podemos avaliar uma up-and-in call como sendo uma
standard call?

Desde que a barreira seja inferior ao strike e o rebate seja nulo.

b) Deduza a férmula de avaliacdo de uma floating strike lookback call posteriormente a
data de inicio de vigéncia do contrato.

Atendendo a equagdo (148) dos apontamentos, com@ =-1e t, <t<T:
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Utilizando a ultima equacéo da pégina 57 dos apontamentos e designando tinf (s,) por mt‘0 :
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Via equagéo (154) dos apontamentos:
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Aplicando integracao por partes:
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Portanto,
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Em sintese,
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c) Defina uma carteira de activos (envolvendo opgdes) capaz de gerar daqui a 1 ano a
média das cotacBes de fecho mensais registadas pelo indice SLB durante o proximo

ano.

Carteira de opgdes a constituir (assumindo monitorizagdo mensal do spot):

Payoff daqui a 1 ano se Payoff daqui a 1 ano se S > X
S<X
Long average price 0 S-X
call
Short average price S-X 0
put
Aplicacdo fin. a +X +X
1ano e pelo present
value do strike
Total: S S

CASO 2

a)

Taxa spot a 6M com capitalizacdo continua:

% 6 _12 6/ )=
ro e =1+475%x6/ =r= - In(1+4.75%><42)=4.694%.

B, =100% x & %05 4 RV |




10% < S,,, < 4,000x0.95 = 3,800
RV,, =
0% < ELSE

=10%x D(~1),, (M =1;S; X =3,800;T =6M ),

Portanto,

RV, =10%x D(~1),(M =1S; X =3,800;T =6M)
— 10% x @~ +694%:05 Q)[_ dzM (3,800)]
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|n(4v00%800) N [4.694% _ 39, (0.15) 4 j 0.5

0.15x+/0.5

o[- dY (3,800)) = ®| -
= ®(-0.5104) = 0.3049.

RV, =10% x & %05 50,3049 = 2.9780%.

B, =97.68% + 2.978% =100.66% >100% = Investir.
b)
r: e™=1+5%=r=Inl+5%)= 4.879%.

Via proposicéo 20:
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Visto que:

S™ =3,475.49;
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In 4,000 +|4.879% — 3% + (0.15) x 0.5
-~ 3475.49 1.46679932
a = =1. ;
! 0.15%+/0.5

a, =1.46679932-0.15x+/0.5 =1.360733;
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00 2

Jxl
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b, = 0.20026776 —0.15x /1 = 0.050268;

entdo:

Cp, = —4,000x e x M (~1.46679932,—0.20026776;0.7071068)
+ 4,000 x e 8™ x M (~1.360733,-0.050268;0.7071068)
+500 x e *87905 « (-1.360733).

Utilizando a tabela de probabilidades inclusa no enunciado e a distribuicdo normal e
univariada standard,

cp, = —4,000x e>** x 0.06675
+4,000 x e ¥ % 0.082458
+500 x e~ ****%* % 0.086799

=12.66.

c)

B, =100% x e **™% 4 RV, .

Assumindo taxas de juro constantes para 0s proximos 12 meses,

Fo)

sendo “v” o primeiro tempo de passagem da cotacdo do indice subjacente pela barreira 4,000
x 0.9 = 3,600.

Trata-se portanto do present value de um knock-out non-deferrable rebate igual a 10% e
associado a uma down barrier igual a 3,600 pontos de indice. Utilizando a equa¢do (131)
com p =-1:
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u=4.879% —3% - @ = 0.00754.

w =1/(0.00754) + 2 (0.15)x 4.879%> = 0.04746.
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— 10% x (3'600j O 0.154149 + [ﬂggj O 0.349746

4,000

=10% x 0.456168

=~ 4.56%.
Portanto,

B, =95.24% + 4.56% = 99.80% < 100% = Nao investir.

d)
B, =100% x e ¥ 4 RV, .

Valor terminal da remunerag&o variavel:
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Portanto, o valor actual da remuneracéo variavel pode ser escrito em funcéo do valor actual
de uma fixed strike lookback put com strike igual a 5,000.00 pontos e vencimento daqui a
12 meses:
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Utilizando a penultima equacao da pagina 61 dos apontamentos, entao
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Com base nas cotagdes disponibilizadas no enunciado,

0,
- 5280/2) » {e—4.879%x1 y (5,000 - 3,900) + 315.63} = 5.45%.
Portanto,

B, = 95.24% + 5.45% =100.69% >100% = Investir.

CASO 3

r: e™=1+5%=r=In(l+5%)=4.879%.
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S,, =3648,71xexp 4.879%—3%—& x3+(-0.3629)x0.15x\/z
’ 2 12 12
~3573,01.

min(S;,)=4,022.13>3,800 = V,, = 0.00.

i=1,.,6
(V,s ) = (0.00 ) =0.00.
min (S, ,)=3,617.65 <3800 = V,, = max(4,000-3 617.650)=382.35 .

(v, f =(382,35)° =146,191.41.

b)

10
MV, | = 994.32 + 1,324.11 + 382.25 + 1,129.62 = 3,830.40.
=1

=~ 364.80.
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> (V; | )} =988,677.14 + 1,753,261.63 + 146,191.41 + 1,276,040.11

=t

= 4,164,170.28
~ o 48791 4,164.170.28 (3,830.40)7
olvy)- X 10 ~164,86.
V10 10-1
c)
Via equagdo (106),
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Visto que:

2
u=4.879% —3% — (O]'TS) =0.00754;

P, (S =4,000; X =3,800;T =12M )=116.83;

e que uma opcao financeira é uma fungdo homogénea de grau 1 no spot e no strike,

2
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2
|n(3v800 4,000) + [4.879% _ 305 (0.15) 4 j w1

[dY (3,800;4,000)|= ®
o ( ) YT

= ®(-0.2917) = 0.3853;

2
In(4’00%800) . (4.879% _ 30 (0.15) 4 ] «1
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[-a( ) 0.15x /1

= ®(-0.3922) = 0.3474;
Entdo:
DI(~1),(S; X =S, =4,000; L =3,800;R=0;T =12M )
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+116.83+ (4,000 - 3,800) x e *%79%" x 03474

=194.64.
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