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ABSTRACT

Recently, due to the extensively interaction between different disciplines such as
financial theory, mathematical statistics, econometrics, computer technology, data
mining and machine learning etc., people observed that it has become a useful tool to
analyze the financial markets by combining different techniques within these areas.
Inspired by this idea, we conclude that the nonparametric random forests approach (i.e.
A method originated from data mining which mainly using the method of decision
trees , while also interacting with the prediction techniques of machine learning and
computer technology) is a very useful method that not only solving non-linear,
non-Gauss problems efficiently, but also with a precise prediction accuracy. Moreover,
with the development of the non-parametric random forest approach, it has been
specified into random quantile regression forests, random survival regression forests
etc., which were widely applied into different disciplines such as medicine, marketing,
physics, archaeological etc. However, we find that the research of non-parametric is
very rare in China, which mainly using the non-parametric method while with little
attention to the method of random forests.

In this paper, we first introduced the theory and algorithms of non-parametric
random forests and some derivative methods, then compare these methods in details
by using the mathematical proof and numerical analysis. Moreover, we also apply
these methods into pragmatic economical and financial problems and present some
empirical analysis. Our paper is mainly organized as follows:

First, we survey some of the key milestones in statistical forecasting methods, and
divide the development of this field into four research stages over time. Then, we
compare the superiorities and deficiencies between the methods of data- orientation
and economic theory orientation, and present some research trends in the area of
Statistical forecasting methods. Moreover, we also point out the importance of the
non-parametric statistical methods and random forest method in the financial markets
with their applications.

Second, we investigate a random forest method proposed by Breiman in the view
of statistics, and then show that it can predict the directions of excess fund returns
with a reliable performance in financial markets. To the best of our knowledge, it is

the first time that this method could be applied into the above field. Besides, we
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propose some flexible trading strategies based on the prediction of random forests,
which having a reasonable return by empirical test, and providing useful guidance on
the investments in financial markets.

By combining Fisher’s discriminant analysis and fuzzy theory, we present the
method of fuzzy discriminant analysis to derive parameters with executable
algorithms. It overcomes some deficiencies of the traditional discriminant analysis,
which becomes a useful tool to classify a great amount of fuzzy phenomenon in the
real world. Furthermore, we propose a revised method called random discriminant
analysis forest to improve the accuracy and robustness, which is a combination of
several fuzzy discriminant analysis models inspired from Bagging method and
Breiman Random Forests.

Moreover, we investigate the theory of quantile regression forest and justify its
consistency, then present a new risk management tool based on quantile regression
forests to forecast the daily VaR of mature stock markets in developed countries or
emerging markets in China. Besides, we show that this tool is better than other VaR
calculation methods in many cases, by using the method of backtesting and comparing
their results.

Finally, by the empirical analysis between mature stock markets and emerging
stock markets, we find that there are more price fluctuations in emerging markets than
mature markets, and the market index in Shenzhen Stock Exchange is more fluctuant
than Shanghai Stock Exchange. Besides, the distributions of return are all slightly
left-skewed except Hengseng index, with the features of high peak and heavy tail,
while the above features are more obvious in mature stock markets. Moreover, we
observe that there exists a phenomenon called “week effect of market risk” or “week
calendar effect of market risk” in both markets. Specifically speaking, in Shanghai
and Shenzhen stock exchanges, the average estimate amount of VaR is greatest in
Friday (i.e. it has the highest market risk), then Tuesday and Wednesday, with
smallest value in Monday. However, in the mature stock markets, S&P500 has its
highest market risk in Wednesday, and lowest one in Monday. Hong Kong Hang Seng
Index, London's FTSE 100 Index and the Nikkei 225 index have highest market risk
in Tuesday, and lowest one in Monday.

Keywords: Random Forest;Quantile Random Forest; Fuzzy Discrimant Analysis;

Movement Direction Forecast;VaR.
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