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Abstract

Analysis of Trading Performance on Intelligent Trading System
for Directional Trading

Heung Sik Choi” + Sun Woong Kim™ - Sungcheol Park”

KOSPI200 index is the Korean stock price index consisting of actively traded 200 stocks in
the Korean stock market. Its base value of 100 was set on January 3, 1990. The Korea Exchange
(KRX) developed derivatives markets on the KOSPI200 index. KOSPI200 index futures market,
introduced in 1996, has become one of the most actively traded indexes markets in the world. Traders
can make profit by entering a long position on the KOSPI200 index futures contract if the KOSPI200
index will rise in the future. Likewise, they can make profit by entering a short position if the
KOSPI200 index will decline in the future. Basically, KOSPI200 index futures trading is a short-term
zero-sum game and therefore most futures traders are using technical indicators.

Advanced traders make stable profits by using system trading technique, also known as
algorithm trading. Algorithm trading uses computer programs for receiving real-time stock market
data, analyzing stock price movements with various technical indicators and automatically entering
trading orders such as timing, price or quantity of the order without any human intervention. Recent
studies have shown the usefulness of artificial intelligent systems in forecasting stock prices or
investment risk.

KOSPI200 index data is numerical time-series data which is a sequence of data points measured
at successive uniform time intervals such as minute, day, week or month. KOSPI200 index futures
traders use technical analysis to find out some patterns on the time-series chart. Although there are
many technical indicators, their results indicate the market states among bull, bear and flat. Most
strategies based on technical analysis are divided into trend following strategy and non-trend following
strategy. Both strategies decide the market states based on the patterns of the KOSPI200 index
time-series data. This goes well with Markov model (MM).

Everybody knows that the next price is upper or lower than the last price or similar to the last
price, and knows that the next price is influenced by the last price. However, nobody knows the exact
status of the next price whether it goes up or down or flat. So, hidden Markov model (HMM) is

* The School of Management Information Systems, Kookmin University
** The Graduate School of Business Information Technology, Kookmin University
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better fitted than MM. HMM is divided into discrete HMM (DHMM) and continuous HMM
(CHMM). The only difference between DHMM and CHMM is in their representation of state pro-
babilities. DHMM uses discrete probability density function and CHMM uses continuous probability
density function such as Gaussian Mixture Model. KOSPI200 index values are real number and these
follow a continuous probability density function, so CHMM is proper than DHMM for the KOSPI200
index.

In this paper, we present an artificial intelligent trading system based on CHMM for the
KOSPI200 index futures system traders. Traders have experienced on technical trading for the
KOSPI200 index futures market ever since the introduction of the KOSPI200 index futures market.
They have applied many strategies to make profit in trading the KOSPI200 index futures. Some
strategies are based on technical indicators such as moving averages or stochastics, and others are
based on candlestick patterns such as three outside up, three outside down, harami or doji star. We
show a trading system of moving average cross strategy based on CHMM, and we compare it to a
traditional algorithmic trading system. We set the parameter values of moving averages at common
values used by market practitioners. Empirical results are presented to compare the simulation
performance with the traditional algorithmic trading system using long-term daily KOSPI200 index
data of more than 20 years. Our suggested trading system shows higher trading performance than

naive system trading.

Key Words : Directional Trading, Hidden Markov Model, System Trading, KOSPI200 Index Futures
Trading, Intelligent Trading System
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