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Modeling Dynamic System in Finance with Applications.
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This thesis summarizes a dynamic modeling approach for financial topics.

Practitioners often use mathematical approaches for solving financial issues using
statistical models, however, these models are almost always static.

The aim of this thesis is to consider model requirements for practical dynamic models
with academic and practical applications. To this end, I studied the statistical nature
of actual market data.

Next, I constructed models for practical financial issues and applied these to actual
market data.

The main contribution of this thesis is that I point out conditions for the use of
dynamic models for practitioners, and study statistical methods.

One necessary condition is the time-varying volatility of an asset. The other is Poisson
jumps of states.

I use the conventional GARCH model and the market microstructure model for
estimating the former. I devise a new model from a market microstructure model the
latter. I showed these conventional models have certain drawbacks; primarily that it
overestimates volatility by price jumps.

To avoid this, I provide the statistical methods for dealing with Poisson jumps in these
models.

I model typical behavior patterns of market traders and construct a delay van der Pol
type price model. This model can explain price jumps.

Another contribution of the thesis is that I point out the limitations of the solving

frame work used by conventional static models.
For this purpose, estimating the style drift of investment managers is employed as a
practical problem. The time-varying exposure of managers can be estimated by this
{¥it simple} dynamic model, obtained by converting the static model into dynamic one.
This model is easy to use in practice, and may provide innovative change in style
management in finance. .

The results suggest that dynamic models have significant potential for practical use.
I believe that the development of a dynamic modeling approach can lead to innovative

changes in finance.
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