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 What are options?

 Derivatives

 Puts and Calls

 Payoff profile

 Types of options

 European

 American

 Exotics
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where:

N () is the cumulative distribution function of the standard normal distribution
(T-t) is the time to maturity
S is the spot price of the underlying asset
K is the strike price
r is the risk free rate (annual rate, expressed in terms of continuous compounding)
σ is the volatility of returns of the underlying asset



 The Black Scholes model is only valid for European Options and under certain 
specific conditions. 

 It is possible to borrow and lend cash at a known constant risk free interest rate. 
 It is possible to buy and sell any amount, even fractional, of stock. 
 There are no transaction costs involved. 
 The stock price follows a Geometric Brownian Motion with constant drift and 

volatility 
 The underlying asset does not pay a dividend. 
 Black Swans

WhyWhy Machine Learning?
Learning?



 SVR: epsilon-intensive function minimization

 Kernel Used:

 RBFkernel : K(xi; xj) = exp(-Ƴ||  xi - xj||
2); Ƴ > 0



S&P CNX Nifty CE (83518 data points)

 Feature Set:
 Strike Price

 Time to Maturity

 Implied Volatility

 Current Stock Price

 Last Day Price

 Black Scholes Price



 After observing the data 2 types of options

 Frequently traded

 Dormant

 Without this classification the results were very 
unsatisfactory.



 Train on in the regularly traded options
 Add new features like last day price.
 Black Scholes RMSE = 124.62

Root mean square error Features

120.84 Underlying Value, Volatility

90.82 Time till Expiry, Volaitiliy

60.49 Time till Expiry, Volaitiliy, Last 
Day Price

50.95 Time till Expiry, Volaitiliy, Last 
Day Price, underlying value



 Standard Deviation in Error = 50.52
 Standard Deviation in Error Black Scholes = 

116.2
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 I tried to train it for Black Scholes prices and 
the curves came out to be exactly similar.
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 Significant Improvement from Black Scholes
 Last Day price turned out to be an important 

feature, along with other features
 SVR adjusts more rapidly to changing market 

behaviour and is able to capture the pattern 
more effectively compared to the Black 
Scholes model. 




