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Outline

1. Risk (definition and propoerties)
2. Options

3. Options strategies

4. Put-call parity

5. Options pricing
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Rewind

Option is a contract between two parties, with
a maturity T,

an underlying asset/stock, ) S()) t¥ Coim)
a contract function (simple derivative) 9 (S5\)

At time T the buyer of the option may exercise
it depending on the value of oy (Sto)

EURgf EANV DPTION

TECNICO 3
LISBOA



Rewind

Most known ones are puts and call options:
Call option: ob (S(ﬂ) = way () —14,0)

Put option: ,a ( $( % ) = mwox (k=3 ,O)

- in a call option the buyer of the option has the option to buy
the underlying stock, paying a smaller price

- in a put option the buyer of the option has the option to sell
the underlying stock buy a larger price then the market price
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Payoff Diagrams
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Put Option:
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Payoff Diagrams

Stock Return vs. Call Option Return
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Payoff Diagrams
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Profits and Payoff

Stock Price = S, Strike Price = X

Call option (price = C)

if S<X ifS=X ifS>X
Payoff 0 0 S-X
Profit —-C —-C S-X-C

Put option (price = P)

if S <X ifS=X ifS>X
Payoff X=-S 0 0
Profit X-S-P —P —P
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Options Strategies

1. the market of options is quite big. There are more contract options then stocks.
In case all the persons owning na option would exercise at the same time, we
could have a “liquid” problem, meaning that we would not have enought
stocks.

2. The risk of buying options is usually lower then the risk of buyin stocks.
Exemple: imagine that you buy a call option paying C and that at the maturity
the price of the stock is lower then K (the strike price) — so the market went
down.

Investing in a stock we would loose s( (ﬂ — S (‘{)
Investing in na option we would loose ,6

In the other way around, the buyer of na option has a smaller expected profit
then the buyer of a stock, in case the market goes up.

TECNICO o0
LISBOA



i

3. the price of options is smaller (some times considerably) tan the price of the
stock. So there are more persons that are abble to invest in options.

4. All investors are allowed to invest in diferent products, like bonds, sotcks and
options. But they may also invest in combination os options.

Strategies involving options (portfolio of options)
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Options Strategies

Trading strategies

Options can be combined in various ways to create an unlimited
number of payoff profiles.

Examples

= Buy a stock and a put

= Buy a call with one strike price and sell a call with another
= Buy a call and a put with the same strike price
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Call1-Call2
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Options Strategies

Stock + Put
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Options Strategies

Bull and Spreads: strategies that involve options of the same type
(it means that they are either puts or calls, written on the same underlying
asset and same maturity; the only diference is the strike price)

Case 1:
2 calls, with strike prices K1 < K2; you buy the option with K1;

you sell the option with K2; Payoff of this strategy?
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Options Strategies
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Options Strategies

Case 2:
2 puts, with strike prices K1 < K2; you buy the option with K2;
you sell the option with K1; Payoff of this strategy?
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Options Strategies

Straddle and Strangle: combination of call and puts

Case 1: you buy a call and a put, with the same strike price

Case 2: you buy a call with strike price K2 and a put with the
strike price K1

Butte rfly: it involves 3 options, where you buy and sell, and with
different strike prices.

. Buy 1 call option with strike price k1

. Sell 2 options with strike price k2

. Buy 1 call option with strike price k3
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Options Strategies
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Options Strategies

For each of the following portfolios, draw the expiry payoff diagram and explain what view of the market holding
this position expresses:

a) One long call and one long put options, both with the same strike ( straddle strategy).

b) One short forward and two long calls, all with the same strike price.

¢) One long call and two long puts, all with the same strike price (strip strategy).

d) One long put and two long calls, all with the same strike price (strap strategy).

e) One long call with strike price K9 and one long put, with strike price K.

f) One long call with strike price K, one long call with strike price K5 and two short calls, both with strike
price (K + K2)/2 (butterfly strategy).
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Options Strategies

Suppose that ¢; is the price of an European call option with maturity 7" and strike price K;, with i = 1,2. 3.
Assume that Ky < Ky < K3, with Ky = % Consider a porfolio consisting of one long position with strike

price K1, one long position with strike price K3 and two short positions with strike price K2, each.

a) Give the payoff at the maturity date T of this portfolio.
b) Prove that ca < 0.5(e1 + ca).
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