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• Exotic options are options contracts that differ from traditional options in their payment structures, expiration dates, 
and strike prices.

• Exotic options usually trade in the over-the-counter (OTC) market.
• Exotic options have unique underlying conditions that make them a good fit for high-level active portfolio 

management and situation-specific solutions.
• A gap option is an option where there’s a trigger price that’s different from the strike price.

• A forward start option is an option that starts at some time in the future.

• A  compound option is an option on an option.

• A chooser option (or “as-you-like-it” option) is an option where the holder has the right to choose whether it is a call 
or a put option at some point during it’s life.

• A barrier option is an option where the payoff depends on whether the price of the underlying asset reaches a certain 
level (barrier) during a certain period of time.

• A binary (or digital) option is an option where the payoff is “all-or-nothing” (and so they have a discontinuous payoff)
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• A lookback (or hindsight) option allows the holder the advantage of knowing history when determining when to 
exercise their option.

• A shout option is an European option where the holder can “shout” at various points of the duration of the option. At 
expiry, the holder receives the greater of the payoff from the European option and the intrinsic values at shouts.

• An asian (or average) option is an option where the payoff depends on the average price of the underlying during at 
least some part of the life of the option.

• An exchange option is an option to exchange one asset for another.

• A rainbow option is an option where the payoff is dependent on two or more underlying variables.

• A basket option is an option where the payoff is based on the value of a basket (ie portfolio) of assets.



Agenda

4

1. Black Model
1. Introduction
2. Assumptions
3. Black Scholes Formula – SDE
4. Black’s Model for valuing Futures options

2. Interest Rate Options

1. Swaptions



Introduction

5

1.1
• In the early 1970s, Fischer Black, Myron Scholes, and Robert Merton achieved a major breakthrough in 

the pricing of European stock options. 

• This was the development of what has become known as the Black–Scholes–Merton (or 
Black–Scholes) model.

• The model has had a huge influence on the way that traders price and hedge derivatives.

• In 1997, the importance of the model was recognized when Robert Merton and Myron Scholes were 
awarded the Nobel prize for economics. Sadly, Fischer Black died in 1995; otherwise he too would 
undoubtedly have been one of the recipients of this prize.

The Black-Scholes analysis of option prices is underpinned by a number of key assumptions. We discuss 
these first in Section 1 and consider how realistic they are in practice. Even though the assumptions do not 
all hold in practice, this does not prevent the Black-Scholes model providing a good approximation to 
reality. The approach offers valuable insight into option pricing and is widely used in practice.



Assumptions
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1.2
The assumptions underlying the Black-Scholes model are as follows: 

1. The price of the underlying share follows a Geometric Brownian Motion. 
2. There are no risk-free arbitrage opportunities. 
3. The risk-free rate of interest is constant, the same for all maturities and the same for borrowing or lending. 
4. Unlimited short selling (that is, negative holdings) is allowed. 
5. There are no taxes or transaction costs. 
6. The underlying asset can be traded continuously and in infinitesimally small numbers of units. 

The key general implication of the underlying assumptions is that the market in the underlying share is complete: that 
is, all derivative securities have payoffs which can be replicated. 

This consequence is at odds with the real world and implies problems with the underlying assumptions.
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1.2
It is clear that each of these assumptions is unrealistic to some degree, for example: 
• Share prices can jump. This invalidates assumption 1. since Geometric Brownian Motion has continuous sample 

paths. However, hedging strategies can still be constructed which substantially reduce the level of risk. 
• The risk-free rate of interest does vary and in an unpredictable way. However, over the short term of a typical 

derivative, the assumption of a constant risk-free rate of interest is not far from reality. 
• Distributions of share returns tend to have fatter tails than suggested by the lognormal model, invalidating 

assumption 1. 
• Unlimited short selling may not be allowed, except perhaps at penal rates of interest. These problems can be 

mitigated by holding mixtures of derivatives which reduce the need for short selling. This is part of a suitable risk 
management strategy as discussed in Section 5.2. 

• Shares can normally only be dealt in integer multiples of one unit, not continuously, and dealings attract 
transaction costs: invalidating assumptions 4, 5 and 6. Again we are still able to construct suitable hedging 
strategies which substantially reduce risk. 

Despite all of the potential flaws in the model assumptions, analyses of market derivative prices indicate that the 
Black-Scholes model does give a very good approximation to the market. 
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Black-Scholes Formula
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Black’s Model for valuing futures options
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Description of Black’s Model
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Description of Black’s Model

12

1.4
 



Interest Rate Options
 

13

2



Interest Rate Options

14

2

 



Interest Rate Options

15

2
 



Interest Rate Options

16

2
 



Swaption
 

17

3



Swaption

18

3
 



Swaption

19

3
 



Recap

20

 



Continued

21

 


