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MathFinance: FX Options Library

Available Models: Many traders prefere the simple and fast vanna-
Stochastic Vol, Jumps, volga pricing approach
Mixed, Vanna-Volga

Observation Price is often far from
theoretical value (TV)

Solution Include the cost of risk
I managing the volatility
exposure (Overhedge)
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Vanna-volga pricing idea

To determine the market price of an exotic option, we start with a TV
(theoretical value), which is the value in the Black-Scholes model
assuming normal returns and constant interest rates and volatilities.

However, in real markets, rates and volatilities change over time. For
FX options up to 3 years the volatility change risk is dominating and
must be hedged.

Traders hedge the following risks:

1) At-the-money vega or parallel shift of the volatility smile with liquid
at-the-money vanilla options

2) Skew of the smile with Risk Reversals. The measure for the skev
Is vanna (or dvega/dspot). The traded risk reversal hedges the
vanna.

3) Convexity of the smile with Butterflies/Strangles. The measure fo
convexity is volga (or dvega/dvol). The traded butterfly hedges tr
volga

The overhedge of the hedges 2) and 3) are computed when hedging
an exotic option and added to the TV. Overhedge is the difference of
the market price and the TV. 1) has a zero overhedge being at-the-
money.
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Black-Scholes TV -- flat smile
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Vanna-volga price -- market smile
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RR: risk reversal
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BF: Butterfly
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Vanna-volga in practice
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Market data: EUR/USD 17 July 2002 1.0045 EUR 3.33% USD 1.76%, 3 M ATM vol 11.85%, RR 1.25%, BF 0.25% [\\ATHFINANCE v ° g
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