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Stock market has been the centre of attraction for investors for a long period of time. 
The investor’s goal is to buy the stock, hold it for a period, and then, sell the stock for 
more investor paid for it. Many people invest to create wealth and to gain a rich 
reward. By investing in the stock market, it will improve the returns equity. In this 
study, the main focus is to predict the future stock price movement for one company 
listed in Bursa Malaysia. This study used eight months daily basis of historical data to 
model the relationship using logistic regression. By using logistic regression, stock 
market movement able to predict the stock price movement, either an increasing trend 
or unchanged or decreasing movement. Seven technical indicators were used as 
predictor variables in model formulation, which were Moving Average, Exponential 
Moving Average, Relative Strength Index, Moving Average Convergence Divergence, 
Rate of Change, Stochastic Oscillator, and Volume Trading. The results shown that the 
percentage of correctly classified stock market movement is 86% using in-sample 
validation data and 71.43% in out-of-sample data. At the end of the model logistic 
regression formulation, four significant technical indicators to predict the price 
movement of stock market movement were identified. 
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1. Introduction 
 

Stock market has been a center of attraction for investors over a long period of time because the 
stocks generate higher investment returns as compared to other type of investment. Investors always 
want to know the expectation of investment return before they start to invest. The investor’s goal is 
to buy the stock, hold it for a certain period, and then sell the stock higher than initial price. Most of 
the investors usually hold the stocks for a long period, however to be successful, they have to buy 
and sell the stock at the right time for the right price.  
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The buying and selling of stock price are influenced by investor’s sentiment, interest rate or 
government action. These factors are uneasy to quantify. Therefore, the stock price movements are 
very hard to predict. Additionally, there are several methods of assessing the stock price. For 
instance, the methods are neural network [1-3], data mining [4-6], time series forecasting [7], logistic 
regression [8], genetic algorithm [9-10] and fuzzy logic [11]. Based on Fayek et. al. [10], technical 
indicators are used to generate trading signals of buying or selling. Some of the indicators also can 
be used to predict stock movements, such as Relative Strength Index (RSI), Moving Average 
Convergence-Divergence (MACD), Stochastic Oscillators (SO), Rate of Change (ROC), Moving Average 
(MA), Exponential Moving Average (EMA), closing price and volume trading (VT). By using these 
technical indicators with the assessing stock price methods, the investor’s profit can be improved.  

Therefore, this study aims to identify the significant technical indicators to predict stock market 
movement by using logistic regression. Then, the performance of the logistic model measured using 
classification rate value. The rest of the paper is organized as follows. Section 2 describe the research 
methodology. The research analysis and results are summarized and discussed in Section 3. In Section 
4, conclusions and future research suggestion of this study are presented.  
 
2. Methodology 
2.1 Data and Variables 
 

The data are from Bursa Malaysia which previously known as Kuala Lumpur Stock Exchange 
(KLSE). There are more than eight hundred companies listed under Bursa Malaysia. This paper only 
focuses on one company. The data consists of daily data which partition into two parts where data 
from 4 January 2016 until 30 August 2016 were used to formulate prediction model, and 1 September 
2016 until 9 September 2016 to validate the prediction model.  

In this study, the stock movement is dependent variable with two categories which defined as 
follows, 

 

𝑌 = {
 1, current closing price is higher than or equal to previous price
0,         otherwise                                                                                                   

 

 
where the category one represents the stock movement is going up or remain unchanged based on 
current closing price. The other category means that the movement is going down.  
 A total of seven technical indicators are used as the predictor variables. The indicators are MACD, 
RSI, SO, MA, EMA, ROC and VT. The details about these variables are explained in the following 
section. 
 
2.1.1 Moving average convergence- divergence  
 

Moving Average Convergence Divergence (MACD) is considered as a leading indicator, but with a 
bit of lag. The MACD suggest a buy signal when the MACD line crosses above the signal line or the 
MACD line crosses above the zero line. However, a sell signal is generated when the MACD line 
crosses below the signal line or crosses down the zero line.  
 
2.1.2 Relatives strength index  
 

Relative Strength Index (RSI) is a leading indicator that measures the speed and the price 
movement. RSI oscillates between zero and 100. RSI is a kind of momentum oscillators that is used 
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to calculate the market recent gains against its recent losses and translates that information into a 
number between 0 and 100 [12]. The value of RSI is considered overbought when above 70 and 
oversold when below 30. 

 
2.1.3 Stochastic oscillator  
 

The Stochastic Oscillators (SO) is a momentum indicator in the stock market that refers to the 
current price relative to its price range over a set number of periods [13]. It follows the speed or the 
momentum of price. Because the SO is range bound, is also useful for identifying overbought and 
oversold levels. The value of SO is considered overbought when above 80 and oversold when below 
20. 
 
2.1.4 Moving average  
 

Moving Average (MA) refers to the simple average price of a stock price over a defined number 
of time periods. This function returns the value of moving average of a field over a given period of 
time. The short-term MA average ranges are between 5 to 25 days. MA used to identify the trend 
direction and to determine support and resistance levels.   
 
2.1.5 Exponential moving average  
 

Exponential Moving Average (EMA) is to reduce the lag by applying more weight to recent prices 
[9]. When calculating the EMA, the weight or multiplier is not consistent but place more importance 
on recent price depends on the number of periods in the moving average.  
 
2.1.6 Rate of change (ROC) 
 

Following Fayek et. al. [10], ROC as an indicator to measure the percentage increase or decrease 
in stock price over a given period of time. ROC give a signal trend is upward, if ROC is greater than 
zero. Otherwise, ROC gives a downtrend signal if the ROC is less than zero.  
 
2.1.7 Volume trading (VT) 
 

VT is an indicator that demonstrates the amount of financial instrument traded over a certain 
time period. This indicator is not based on stock price. High volume points to a high interest in an 
instrument at its current price and vice versa. If the stock price is shows increasing but the volume is 
going down it means that there fewer investor buying at a higher price. Therefore, it can give a signal 
that potential change in direction of the stock price. 
 
2.2 Logistic Regression Model 
 

Logistic regression is commonly method used to predict dependent variable as either success or 
failure based on predictor variables. The advantage of this method is it does not need assumption of 
distribution for the error term. The logistic model or logit model for this study is written as follows, 
 

logit (p) = ln (
𝑝

1−𝑝
) = b0 + b1 MACD + b2 RSI + b3 SO+ b4 MA + b5 EMA + b6 ROC + b7 VT 
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where p is the probability of stock movement is going up or remain unchanged, and 
𝑝

1−𝑝
 is the odds 

of stock movement is going up or remain unchanged. The odds also can be written as follows, 
 

𝑜𝑑𝑑𝑠 =
𝑝

1 − 𝑝
=  𝑒𝑏0 ×  𝑒𝑏1𝑀𝐴𝐶𝐷 ×  𝑒𝑏2𝑅𝑆𝐼 × 𝑒𝑏3𝑆𝑂 ×  𝑒𝑏4𝑀𝐴 ×  𝑒𝑏5𝐸𝑀𝐴 × 𝑒𝑏6𝑅𝑂𝐶 × 𝑒𝑏7𝑉𝑇 

 
where 𝑏𝑖 is regression coefficient estimated by using maximum likelihood estimation, and 𝑒𝑏𝑖 is the 
odds ratio (OR) for the predictor variable i. OR value gives the relative amount of the odds will 
increase or decrease when the predictor variable increased by one unit.   

The analysis started with logit model formulation by using the first part of data partitioned. The 
significant predictors are determined by Wald statistic. The statistic is written as follows, 

 

𝑊𝑖 = (
𝑏𝑖

𝑠𝑒𝑏𝑖

)

2

    𝑖 = 1,2, … ,7 

 
where 𝑏𝑖 is the regression coefficient for predictor i, and 𝑠𝑒𝑏𝑖

 is the standard error of regression 

coefficient for predictor i. This statistic distributed as Chi-square distribution. 
Then, the model is reformulated based on the important predictors only. Subsequently, the new 

model is applied to the second part of data partitioned for predicting the stock movement category. 
The performance of the model is measured by the percentage of correctly classified the category. 
This value known as classification rate.   
 
3. Analysis and Results 
3.1 Goodness-of-fit Test of Logit Model 
 

The first step of the logistic regression is to assess the goodness of fit test of the model to the 
data. Statistics -2 Log Likelihood and the Hosmer-Lemeshow test usually used to assess the model fit. 
Let the null hypothesis is the model that fits the data and the alternative hypothesis is the model that 
does not fits the data. This study used Hosmer and Lemeshow test to test for the good fitting model. 
Based on Hosmer and Lemeshow test result in Table 1, we did not reject the null hypothesis (p-value 
= 0.146) and concluded that the model is a good fitting model at 5% significance level. 

 
Table 1  
Hosmer and Lemeshow Test 
Chi-square Df Sig. 

12.114 8 .146 

 
3.2 Logit Model Formulation 
 

The initial formulation of logit model consists of all the seven predictor variables. Table 2 shows 
the regression coefficient estimates, standard error of regression coefficient, Wald statistic, and odds 
ratio. The results in Table 2 indicated that only four predictors contributed significantly at 1% to the 
logit model. The predictors are MACD, RSI, SO and ROC. Then, the logit model is simplified by 
removing insignificant predictor variables and the results is shown in Table 3. 
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  Table 2 
   Initial model results 

 
𝑏 

Standard 
error 

Wald 
statistic 

𝑒𝑏 

MACD -37.956*** 8.675 19.143 0.000 
RSI -.113*** 0.043 6.929 0.893 
SO  .131*** 0.032 16.959 1.140 
MA .142 1.311 0.012 1.152 
EMA -1.211 1.638 0.547 0.298 
ROC .923*** 0.204 20.365 2.516 
VT .025 0.174 0.021 1.025 
Constant 5.044 6.559 0.591 155.153 
*** Significant at 1%, ** Significant at 5%, * Significant at 10% 

                                      
  Table 3 
  Final model results 

 
𝑏 

Standard 
error 

Wald 𝑒𝑏 

MACD -42.295*** 7.762 29.689 0.000 
RSI -0.110*** 0.041 7.061 0.896 
SO  0.134*** 0.032 17.760 1.143 
ROC 0.943*** 0.197 22.810 2.568 
Constant -1.792 1.210 2.193 0.167 
*** Significant at 1%, ** Significant at 5%, * Significant at 10% 

 

Based on Table 3, all the predictors in the final logit model are significant at 1% indicating that all of 
them are important in predicting the category of stock movement. The model can be written as 
follows, 
 

logit (p) = ln (
𝑝

1−𝑝
) =  −1.79 − 42.30𝑀𝐴𝐶𝐷 − 0.11𝑅𝑆𝐼 + 0.13𝑆𝑂 + 0.94𝑅𝑂𝐶 

 
or, 

𝑜𝑑𝑑𝑠 =
𝑝

1 − 𝑝
=  𝑒−1.79 ×  𝑒−42.30𝑀𝐴𝐶𝐷 × 𝑒−0.11𝑅𝑆𝐼 ×  𝑒0.13𝑆𝑂 ×  𝑒0.94𝑅𝑂𝐶 

 
The 𝑒𝑏𝑖  is the odds ratio for the predictor variables and the values give the relative amount by 

which the odds of stock movement are going up or remain unchanged increase when the odds ratio 
value of SO and ROC increased by 1 unit. While, the odds of stock movement are going up or remain 
unchanged decrease when the odds ratio value of MACD and RSI increased by 1 unit.  
 
3.3 In-sample Validation of Logit Model  

 
Using the logistic regression, the goal of the analysis is to classify the observation into a particular 

group. Classification of observations is done by first estimating the probabilities in the indicated 
group, which can be computed from the logistic regression. This study used in-sample data to validate 
the logit model formulated from the previous section explanation. From the classification table in 
Table 4, it is shown that the percentage of correctly classified stock market movement is 86%.  
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                                                   Table 4 
Classification Table 

  
  
  

Predicted 
Group 

Percentage 
 Correct 

0 1 

Observed 
Group 
  

0 68 11 86.1 

1 12 73 85.9 

Overall Percentage 86 

 
3.4 Out-of-sample Validation of Logit Model 
 

By using the different data from modelling part data, we apply the logit model into out-of-sample 
data for validation purpose. The results are given in Table 5. 
 

Table 5 
Estimated value for future stock market movement 

Date 
Actual 
Value 

Estimated 
Value 

01-09-2016 0 0 

02-09-2016 0 1 

05-09-2016 1 1 

06-09-2016 0 0 

07-09-2016 1 1 

08-09-2016 0 1 

09-09-2016 0 0 

 

From the out-of-sample data, the study found that out of 7 days, 5 days are correctly classified. 
Therefore, the out-of-sample classification rate for stock market movement produces a 71.43%. This 
out-of-sample forecasting result is less than the in-sample prediction result that produces an 86% 
classification rate.  
 
4. Conclusions 

 
This paper successfully formulates a logit model based on the logistic regression method to 

predict the stock market movement. In a nutshell, by using the logistic regression method, the MACD, 
RSI, SO and ROC are the significant technical indicators to predict the stock market movement based 
on historical data from January until August 2016 has been identified. Based on the logit model, the 
future market movement shows a positive movement. The out-of-sample validation results show the 
classification rate not too far compared to in-sample validation results with classification rate value 
71.43% and 86% respectively. The validation results also show the acceptable performance of logit 
model when more than half data are correctly classified using the formulated logit model. 

Stock market plays an important role to offer unique service and benefits to businesses, individual 
investors, and governments. For this study, it will provide valuable information for those who are 
involved in the stock market. However, there is a need to determine which factors are the most 
influential on stock price movements to reach the target profit. This information will help to improve 
or maintain the performance of the price movement and get the target profits. Besides that, this 



Journal of Advanced Research in Business and Management Studies 

Volume 14, Issue 1 (2019) 35-41 

41 
 

study also assists in the performance of Bursa Malaysia by providing a good model to assist the stock 
market in the future.  

The stock market movement prediction in this paper is limited to statistical logistic regression 
approach only. Other approaches could be explored such as fuzzy approach [14-15], discriminant 
analysis [16] and multiple regression [17] to improve the forecasting accuracy with recent stock data 
and more significant technical indicators. 
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