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ABSTRACT

This chapter tackles the problem of automatic recognition of favorable days for intra-day trading. The
problem is modeled as a binary classification problem, and several approaches are tested for solving
it. Croatian stock index CROBEX data is used and 22 technical indicators are calculated as predictor
variables. Performance of five classifiers is evaluated and compared by using Cohen’s kappa as evalu-
ation metric: artificial neural network, support network machine, random forest, k-nearest neighbors,
and naive Bayes classifier. The results give insight to effectiveness of technical analysis in predicting
the day favorability for CROBEX index and suggest that technical analysis makes sense and might work
for this case.

INTRODUCTION

Stock market index is often used to describe the aggregate movements in a market as it represents a mea-
surement of value of a section of the stock market and reflects the level of the free float value. Since its
changes involve a stochastic component, it is very difficult to predict and forecasting stock market index
value has always been one of the hottest topics in research. One of the ways of analyzing stock movement
is technical analysis which consists of using past market information to predict the direction of prices.
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The problem of automatic recognition of favorable days for intra-day trading can be modeled as a
binary classification problem. Day trading consists in buying and selling financial instruments within the
same trading day and favorable for intra-day trading means that the increase between the opening price
and the closing price of the same day is large enough for obtaining a profit by buying at the opening price
and selling at the closing price. Thereby “large enough” is defined by selecting a certain threshold. The
underlying classification problem consists of attribution of one of two labels to daily records according
to values of a selection of technical indicators. The class that is assigned to each daily record is 1 if the
subsequent day is favorable for intra-day trading and O otherwise. The problem is to discover the rela-
tion between the selected indicators at a certain day and the market situation at the following day that
would determine the class of day that is observed, according to technical analysis (Lo & Hasanhodzic,
2010). The objective, as in any classification problem, is to achieve the highest accuracy possible when
comparing the prediction with the real class.

The goal of this chapter is to evaluate and compare different classification algorithms on automatic
recognition of favorable days for intra-day trading. Classification problems has been intensively studied
and there are many classification algorithms available today (Bruni & Bianchi, 2015; Hastie, Tibshirani,
& Friedman, 2001). Different families of algorithms are tested: neural network, support vector machine,
random forest, as well as k-nearest neighbors and naive Bayes classifier as more typical classifiers. The
idea is to test different families of algorithms but to give more attention to algorithms which are used
more rarely than typical statistical methods which are still considered to be “mainstream” although is a
lot of research in alternative approaches nowadays too. The algorithms will be applied to Croatian stock
index CROBEX and it is the first attempt of such kind to the best of authors’ knowledge and should
fill some gap in this area of research observed in literature (§ego & gkrinjarié, 2018). The results will
give insight to effectiveness of technical analysis in predicting the index value, as well to observe the
accuracy of different classification methods.

Background

There are many research efforts in the literature on different topics regarding stock market prediction.
Some of them address regression problems by trying to predict stock market prices, while others treat
them as classification problems, for example, by trying to predict the direction of changes in prices.
Besides classical statistical approaches, there are many examples of using machine learning algorithms
in stock market prediction problems, most often neural networks. One of the first efforts was by Kimoto,
Asakawa, Yoda and Takeoka (1990) for predicting the index of Tokyo stock market by neural networks.
Mizuno, Kosaka, Yajima and Komoda (1998) also used neural networks to predict the trade of stocks in
Tokyo stock market. Also, Bayes classifiers (Shin & Kil, 1998; Tsaih, Hsu, & Lai, 1998; Pop, 2006) and
SVM (Ince & Trafalis, 2007; Moreira, Jorge, Soares, & Sousa, 2006) have been used by researches for
financial market prediction. Kara and Boyacioglu (2011) discussed stock price index movement using
two models based on neural networks and support vector machine. Qi and Zhang (2008) investigated
the best model of time series using neural network. Zemke (1999) compared neural network, k-nearest
neighbor, naive Bayesian classifier, and genetic algorithm, developing classification rules for their pre-
diction accuracies on stock exchange index data. Qian and Rasheed (2007) investigated the predictability
of the Dow Jones Industrial Average index using neural network, decision tree, and k-nearest neighbor.

In this chapter five algorithms are compared in terms of performance in predicting Croatian stock index
CROBEX. Since the idea was to test different families of methods, as mentioned before, the following
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