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Report Summary  
Testing of FX Single Barrier Option Valuation using FXOTheoratical Pricer. 
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Section 1. The FX Option Single Barrier Trade 

In this document we use GBP/USD currency pair as an example. One creates an Up-In Barrier Option 
using VannaVolga Pricer and comparing with the FXOTheoretical Pricer on the same trade, and also 
comparing with the corresponding Vanilla Option Trade 
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Section 2. Analysis 
 

2.1 The Vanilla Option  
 

The Vanilla European Option Premium ( , , , , )Euro Euro F K T = is calculated with the closed-form 

formulae from the Black model as shown below: 
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2.2 The Single Barrier FX Options with Theoretical Pricer 
 

We denote H  as the barrier level, S spotFX= . In the first four sections, we describe the standard 

barrier options implemented in Calypso which is so-called the FXOTheoretical Price. We first check the 
following simple cases: 

2.2.1 Spot and Barrier 

If it is Up-In and S H  then Barrier Option = European Vanilla Option 

If it is Down-In and S H  then Barrier Option = European Vanilla Option 

Note the barrier parities:  

 - -Knock in Knock out Vanilla+ =  

Thus,  

If it is Up-Out and S H  then Barrier Option = 0 

If it is Down-Out and S H  then Barrier Option = 0 

 

2.2.2 Strike and Barrier 

If it is Up-In and K H  then Barrier Call Option = Vanilla Call Option 

If it is Down-In and K H  then Barrier Put Option = Vanilla Put Option 

Corresponding, 

If it is Up-Out and K H  then Barrier Call Option = 0 

If it is Down-Out and K H  then Barrier Put Option = 0 
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2.2.3 Regular Cases – Knock-Out Barrier 

We now consider the remaining cases. We denote:  
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Note that    ( ) 1,   ( ) 0N N = − = , and ( ) 1 ( )N x N x− = −  
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2.2.4 Regular Cases – Knock-In Barrier 

Knock-In Barrier is derived by the following relationship: 
 

- -Knock in Knock out Vanilla+ =  
 
Thus: 

- -
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= −

= −
 

 
 
Remark: Note that in Theoretical Pricer the ATM volatility interpolated from FX Option Volatility Surface 
is applied.  
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2.2.5 Rebate Formulae 

We let  H be the barrier level and use the same notations as in the previous sections. We re-define: 
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Section 3. Appendix A: Market Data Setup 
 

3.1 The Primary Currency Discount Curve 
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3.2 The Quoting Currency Discounting Curve 
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3.3 The FX Curve 
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3.4 Spot FX Quote 
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3.5 FX Option Volatility Surface 
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3.6 FX Option Pricing Parameters Setting 
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3.7 Tested Version 

 

 


