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Fitting to Option Market Prices and Forecasting Ability

58

JuNgt MawarisucHl, ! Korcar Mivazakif!
and MASAKI OKAMOTO'!

In this research, firstly, we propose 5-parameter model that incorporates new
functional form in addition to that of 3-parameter model and illustrate its im-
portance in the valuation of Exotic products incorporating the information of
listed option prices. Secondly, introducing the new criterion utilizing Kullback-
Leibler divergence other than usual likelihood and Berkowitz test, we examine
the 3-parameter model and the 5-parameter model from the view point how
close the extracted risk-neutral distribution of each model forecasts the real-
ized equity dynamics. Our result suggests that the new functional form in the
5-parameter model is again quite useful in this respect.
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Fig.7 The average absolute error of 10 business days.
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Table 3 Verification result of forecasting ability based on likelihood.

Log Likelihood

maturity 3P 5P 5P-3P maturity 3P 5P 5P-3P
03/06 —122.5 —122.1 0.4 05/12 —132.6 —132.2 0.4
03/07 —114.7  —115.7 —1.0 06/01 —142.1  —142.2 0.0
03/08 —103.1 —103.1 0.0 06/02 —122.4 —122.4 0.0
03/09 —108.5 —108.5 0.1 06/03 —110.6  —110.5 0.0
03/10 —120.3 —119.9 0.5 06/04 —124.1 —124.0 0.1
03/11 —108.6  —109.3 —-0.7 06/05 —106.7 —106.6 0.1
03/12 —110.0 —110.1 —0.1 06/06 —118.6 —118.4 0.1
04/01 —107.6  —108.1 —0.5 06/07 —108.9 —108.8 0.1
04/02 —106.9 —107.4 —0.5 06/08 —114.7 —115.3 —-0.7
04/03 —120.0  —120.0 0.0 06/09 —105.7  —105.7 0.0
04/04 —109.8 —109.6 0.2 06/10 —109.8 —110.0 —0.2
04/05 —114.4 —1144 0.0 06/11 —107.5  —107.0 0.5
04/06 —105.1 —105.0 0.1 06/12 —107.1  —106.9 0.2
04/07 —111.5 —111.4 0.0 07/01 —103.1 —102.7 0.4
04/08 —102.0 —100.7 1.4 07/02 —104.5 —104.4 0.1
04/09 —105.8  —105.8 0.0 07/03 —115.5 —115.3 0.2
04/10 —100.8 —100.8 0.0 07/04 —105.9 —105.3 0.5
04/11 —98.9 —98.8 0.1 07/05 —105.4 —105.4 0.0
04/12 —101.1 —101.3 —0.2 07/06 —110.6 —111.0 —0.3
05/01 —108.9 —109.2 —0.3 07/07 —105.0 —103.7 1.3
05/02 —97.3 —97.2 0.1 07/08 —131.5 —133.9 —2.4
05/03 —98.2 —98.1 0.1 07/09 —112.7 —112.5 0.2
05/04 —95.0 —94.6 0.4 07/10 —114.4  —115.2 —0.8
05/05 —96.6 —96.3 0.3 07/11 —115.7 —115.9 —0.2
05/06 —101.5  —101.5 0.0 07/12 —124.4 —124.8 —0.4
05/07 —91.2 —91.6 —0.4 08/01 —116.5 —116.9 —0.4
05/08 —106.5  —107.2 —-0.7 08/02 —124.4  —124.3 0.1
05/09 —104.1 —105.1 —-1.0 08/03 —118.9 —119.2 —0.3
05/10 —109.2 —109.2 0.0 08/04 —113.6 —113.6 0.0
05/11 —120.4  —120.3 0.1 Average —110.7 —110.8 —0.1
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Table 4 Verification result of forecasting ability based on Berkowitz test.

p-value

LR3 LR1
Business Day 3P Model 5P Model 3P Model 5P Model
11 0.0011 0.0009 0.6712 0.7081
12 0.0016 0.0013 0.8618 0.8717
13 0.0070 0.0059 0.2467 0.2460
14 0.0655 0.0607 0.3299 0.3318
15 0.1075 0.1002 0.3091 0.3139
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The difference of the
Kullback-Leibler divergence
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Fig.14 The difference of the K-L divergence (3P-5P).
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Fig. 15 The average of the K-L divergence of each business days.
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