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Abstract. Bank Rakyat Indonesia (BRI) is one of the largest state-owned banks in Indonesia. It
has prompted both local and foreign investors to buy shares in the largest bank in the country.
Reading stock price trends is very important for investors to buy or sell the shares they own.
The method usually used by investors is fundamental analysis and technical analysis. Analysis
by reading financial reports is quite complicated and requires high accuracy. Besides that, it
takes much time because of the large amount of data available. A banking stock price
prediction can be a solution to make it easier for investors to read stock price movements. In
this study, the authors will design a web-based system to predict banking stock prices using the
Naive Bayes method. This system can provide investors with ease and effectiveness in reading
stock price movements.
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1. Introduction

The stock is instruments of proof of ownership or participation of individuals or institutions in a
company [1]. Stocks are volatile; they can go up or down. Shares that have risen and falling prices are
also known as fluctuating stocks. Facing stock fluctuations or the ups and downs of stock prices has
become commonplace as an investor. Stock fluctuations are normal, but if we overdo it, it can also be
a diFster. If a company's stock suddenly drops very low, it can cause losses to many parties [2].

Bank Rakyat Indonesia (BRI) is one of the largest state-owned banks in Indonesia [3]. PT Bank
Rakyat Indonesia's Tbk (BBRI) share price on daily stock trading has increased, even approaching the
highest price level [4]. Based on trading data from the Indonesia Stock Exchange, BRI's share price in
December 2019 rose 1.15% to a level of Rp.4,400 / unit. Stock trading volume reached 833.52 million
shares valued at IDR 3.59 trillion. It has prompted local and foreign investors to buy shares in the
country's largest bank in the country [5].

Reading stock trends is very important for investors to know where the money is going, whether it
becomes more or tends to be less. Investors need to know how to analyze future stock price
movements[6]. The method usually used by investors is fundamental analysis and technical analysis.
This fundamental analysis uses financial statement data by looking at various financial statements|[7].
At the same time, technical analysis can decide by reading a stock price chart in the form of lines.
Analysis by reading financial reports is quite complicated and requires high accuracy[8]. Besides that,
it takes much time because of the large amount of data available.

Current technology makes it possible to process data precisely, quickly, and accurately. With the
help of information technology, all data processing in the system can be done in various places to be




more effective and efficient. The application of techniques in large-scale data processing presents new
challenges and techniques which eventually give rise to a new methodology called machine
leaa'ng[‘)]A

Data mining is a process that uses statistical techniques, mathematics, artificial intelligence, and
machine learning to extract and identify useful information and related knowledge from various large
databases [10]. Machine learning often used for classification include the Naive Bayes method [11]
[12], C45 [13] dan Support Vector Machine [14]. The naive Bayes method was introduced by a British
scientist named Thomas Bayes, where this method successfully answered problems in the fields of
probability and statistics [15]. The advantage of using the Naive Bayes method is that it can self-
correct, which means that when data changes, so do changes in the results.

Based on this background, we propose "Prediction of Banking Stock Prices Using the Naive Bayes
Method." It hoped that this system could be used as a medium to facilitate users, especially stock
investors, to find out predictions of the movement (up / down) of stock prices. The variables used to
determine the classification of the ups and downs of stocks in the study include (1) Lagl (percentage
of retum on the previous day), (2) Lag2 (percentage of return on the previous two days), Lag3
(percentage of return for the previous three days), Lag4 (percentage of retum for the previous four
days), Lag5 ( previous five days retum percentage), Volume, Today (present return percentage) and
Direction (ascending and descending classification).

Methodology
Naive Bayes is a simple probabilistic classification that calculates a set of probabilities by summing
the frequencies and value combinations from a given dataset. The Bayes theorem will assume all
attributes are indeper?nt or not interdependent given by values on class variables [15].

Naive Bayes is based on the simplifying assumption that attribute values are conditionally
independent if an output value is given. In other words, givﬂthe output value, the probability of
observing collectively is the product of individual probabilities. The equation of the Bayes theorem is:

P(X|H).P(H)
PH|X)———— 1
HD—=Fo ()
Where :
X : Data with an unknown class
H : The data hypothesis is a specific class.

P(H|X) : The probability of hypothesis H under condition X (posterior probability)
P(H) : Probability hypothesis H (prior probability)

P(X|H) : Probability X based on the conditions in the hypothesis H

P(X) : Probability X

If there is numeric data, then first look for the mean and standard deviation of each parameter that
describes the numerical data. The formula used to calculate the calculated average value (mean) can be

seen as follows:
n
=) x @)
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Where: 7
u : Data with an unknown class
X; : The data hypothesis is a specific class.

n : The probability of hypothesis H under condition X (posterior probability)




And the equation for calculating the standard deviation (standard deviation) can be seen below:

yo [EmEowr
n—1
Dimana :
o : standard deviation
X; : x value
u :average count
3 n : number of samples

To explain the Naive Bayes theorem, the classification process requires several clues to determine
what class is suitable for the sagple being analyzed. The following is an example of a Stock
Prediction Datamining Calculation Using the Naive Bayes Algorithm [16].

Calculate the value of the gaussian distribution or normal distribution using the formula:
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Where:

7: a constant with the value 3.14159. ..

e: exponential number with a value of 2.7183. ..

p: average (mean) of the data

o: standard deviation of normally distributed data.

2.1. Dataset

The data used in this study are historical share price data at BRI Bank downloaded from
yahoo.finace for the last five years. 1300 data have been downloaded. The data is divided into
two parts, namely, 70% of the data is used as train data and the rest is used as testing data.

2.2. Data Flow Diagram

DFD level 1 consists of three main processes, namely admin login, master data, and Naive
Bayes analysis. The system carries out the admin login process by displaying the login
session and carried out by the admin by entering a username and password. The admin is
carried out master data process by inputting the stock price data then. The admin gets the
output from the system in the form of stock price data and stock price predictions. The Naive
Bayes analysis process accepts input in the form of adj comparative data, which is processed
from the admin and the user. Thegutput of this process is the result of a Naive Bayes
analysis. DFD level | on the system can be seen in Figure 1.
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Figure 1. DFD First Level

3. Result and Discussion

The prediction system for banking stock prices using the naive Bayes method can provide
results in predicting stock price classifications based on previous stock data. This system can
be a reference for users and investors in knowing the movement (up / down) of stock prices.
This system consists of several pages, the login page, past share page, prediction page.

The admin login page is the page used by the admin to perform the admin login process.
The admin login form is used as protection to protect the admin form from unauthorized
people. This form functions to enter a username and password. Then the system will check
whether the username and password entered matches the database. The last page is a page
used to upload stock price data, which is used as train data.

The user's prediction results page is a page that is used to display the output in the form of
calculation results using the Naive Bayes method. The results of the calculation of the stock
price prediction are displayed in table form. These results include predicting stock prices on
the next day (H + 1) to the next ten days (H + 10). The predicting page can be seen in figure
2.
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Figure 2. Predicting Page

The evaluation test content several questions, which are : the ease of using the program
and the suitability of input with the information generated (output). Based on the results of the
questionnaire about the appearance of the program, the following information was obtained,
27% of respondents answered very interestingly, 60% ofggespondents answered interesting,
and 13% answered less attractive. The evaluation diagram can be seen in Figure 3.

Suitability Easily Completness Usefull

Figure 3. Evaluation System

Based on the questionnaire about the ease of using the application, the following
information was obtained. 37% of respondents answered very easily, 53% respondents
answered easily, 10% of respondents answered less easily. Based on the results of the
questionnaire about the completeness of the information presented, the following data were
obtained, 40% respondents answered very well, 53% respondents answered well, 7%
respondents answered poorly. Based on the questionnaire about the benefits of the application
for users, the following data were obtained, 36% of respondents answered very usefully, 57%
useful. Accuracy on the model is calculated by matching the system's predicted results with
the actual results on the testing data. With the model obtained in the system, the model's
accuracy rate of the model is obtained at 57%.

4. Conclusions
Prediction of Banking Stock Prices Using the Naive Bayes Method has produced a banking stock price
prediction system to assist in considering decision making for stock investors. Prediction results can




be used as a medium to facilitate users, especially stock investors, to find out predictions of stock price
movements (up / down).

Testing the application of the banking stock price prediction system using the Naive Bayes method
show that the system can run well. It can be proven by the highest value of the results of the trials
carried out, namely the application display trial, 60% of respondents answered interestingly, the ease
of running the program 53% of respondents answered very easily, 53% of respondents answered
program performance well, and 57% of respondents answered usefully. Accuracy on the model is
calculated by matching the system's predicted with the actual results on the testing data. With
the model obtained in the system the accuracy rate of the model is obtained at 57%.
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