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ABSTRACT

Implied volatility, letting the Black-Scholes price equal to the market price, is 
considered as a normalized indicator of an option price. Because of that, it is 
well-known that it is desirable to employ an implied-volatility-based loss for model 
fitting.  However, obtaining the implied volatilities of enormous options iteratively 
needs too high computation costs. To resolve the difficulty, Peter Jackel proposed 
asymptotic formulas for the implied volatility [1][2]. Then, to correct the estimates 
more exactly, iterative methods were applied to the estimates such as Newton's 
method. By doing so, it was possible to compute the enormous implied volatilities 
quite quickly. Nevertheless, the computation time should be reduced more in the view 
of the practice. So a few researchers tried to make neural networks to estimate the 
implied volatilities [3][4]. It was a novel and interesting approach, but they could not 
achieve the networks performing with high accuracy within a wide domain. In this 
study, we made the network to estimate the implied volatilities so exactly within a 
wide domain. Our method is so efficient that it is applicable in practice. This implies 
that the major issues of the preceding studies are addressed enough. This is possible 
because the experiment was designed to preclude the possibility of generalization 
errors. Powerful GPU machines were also another important factor for the 
improvement since an extensive network could be trained using so large simulated 
data due to them. Furthermore, as Peter Jackel did, the estimates of the network were 
corrected very exactly using an iterative method.
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