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In this research, we mainly focus on the following two research areas.
(I) High Frequency Trading (HFT): a parameter estimation problem in the financial sector where a
large amount of data is available.
() Estimating Parameter Value (EPV): an estimation problem in the management field where
quantitative data are not sufficiently available.
As for (1), after presenting "Analysis of High Frequency Order Book Data Using Marked
Multidimensional Hawkes Process" in the Journal, we analyzed the cancellation behavior of the
Tokyo Stock Exchange using the same HFT data. Frequent order cancellations have been
reported in high-frequency trading, and the analysis of the impact of such an increase in
cancellation behavior on market liquidity is considered to be an important research area for
investment strategy. We focus on the cause of the cancellation behavior and examine the
relationship between the cancellation behavior and the liquidity after the cancellation.
As for (1), we analyzed the diffusion model of 3D-printing technology using the real option
approach, which was published as "ESTIMATING PARAMETERS FOR TECHNOLOGY
INVESTMENTS: AN APPLICATION TO 3D PRINTING". The empirical results show that the
valuation of real options using the stochastic Bass model is significantly different from the one
using classical approach based on the geometric Brownian motion (GBM). This is due to the fact
that the Bass model and GBM behave very differently in the early stages of their diffusion. In
conclusion, it is clear that decision making using incorrect diffusion models such as GBM is
significantly different as a real option value and decision support system in 3D-printing.

Finally, motivated by the recent rise of new digital industries and the spread of new types of
business through the Internet, we proposed a corporate valuation model that takes uncertainty into
account in a user-based model rather than the traditional monetary-based modeling using
accounting data. The validity and effectiveness of the proposed model was verified by applying it to




the cases of three real companies that are experiencing significant growth in the digital industry. As
a result, we found that the user-based model can estimate the corporate value of digital companies
more accurately than the estimated accounting-based model.
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In this research, we mainly focus on the following two research areas.

(I) High Frequency Trading (HFT): a parameter estimation problem in the financial sector where a large amount of data is available.

(II) Estimating Parameter Value (EPV): an estimation problem in the management field where quantitative data are not sufficiently
available.

As for (I), after presenting “Analysis of High Frequency Order Book Data Using Marked Multidimensional Hawkes Process” in the
Journal, we analyzed the cancellation behavior of the Tokyo Stock Exchange using the same HFT data. Frequent order cancellations
have been reported in high—frequency trading, and the analysis of the impact of such an increase in cancellation behavior on market
liquidity is considered to be an important research area for investment strategy. We focus on the cause of the cancellation behavior
and examine the relationship between the cancellation behavior and the liquidity after the cancellation.

As for (II), we analyzed the diffusion model of 3D-printing technology using the real option approach, which was published as
“ESTIMATING PARAMETERS FOR TECHNOLOGY INVESTMENTS: AN APPLICATION TO 3D PRINTING”. The empirical results
show that the valuation of real options using the stochastic Bass model is significantly different from the one using classical approach
based on the geometric Brownian motion (GBM). This is due to the fact that the Bass model and GBM behave very differently in the
early stages of their diffusion. In conclusion, it is clear that decision making using incorrect diffusion models such as GBM is
significantly different as a real option value and decision support system in 3D—printing.

Finally, motivated by the recent rise of new digital industries and the spread of new types of business through the Internet, we
proposed a corporate valuation model that takes uncertainty into account in a user—based model rather than the traditional
monetary—based modeling using accounting data. The validity and effectiveness of the proposed model was verified by applying it to
the cases of three real companies that are experiencing significant growth in the digital industry. As a result, we found that the user—
based model can estimate the corporate value of digital companies more accurately than the estimated accounting—based model.
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