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Abstract— This study investigated the appropriate model to predict 30 days ahead of Unilever
Indonesia stock price and Telekomunikasi Indonesia stock price using time series analysis and
machine learning in R, time series forecasting is a fun and interesting way to learn data science.
The data is format Close Price. The goal of this project is to predict the future stock price of
unilever indonesia and telekomunikasi indonesia using various predictive forecasting models and
then analyze the various models. The dataset for unilever stocks is obtained from yahoo finance
using Quantmod package in R. The final results that have been compared show that using the arima
and neural network methods produces good accuracy values. Research and analysis of stock prices
will help investors carry out investment is more accurate, investors can determine what steps will
be taken, either buying a share or selling acquired shares the right step in taking an action. The
data model used to predict close stock prices in this study unilever Indonesia using arima has an
accuracy of 98.87%. and using neural network model has an 0 98.92%. Telekomunikasi Indonesia
using arima has an accuracy of 98.74%. and using neural network Model has an accuracy of
98.77% there are suggestions that can be given for further research and development. Trying to
add to the existing historical data to be more complete so as to improve the accuracy of forecasting.
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I. INTRODUCTION

The prediction shows what will happen in a certain situation and is an input for the planning
and decision-making process. Analysis and the right prediction can provide management and
retrieval of reliable decisions for departments and investors. Research and analysis of stock prices
will help investors carry out investment is more accurate, investors can determine what steps will
be taken, either buying a share or selling acquired shares the right step in taking an action[1]. The
stock market has proven to be an attractive target for investing unused money, much better than a
bank account[2], [3]. In the stock market, investors show an interest in profit by investing a certain
amount of money in the stock market. The stock market has shown the interest of investors due to
the sophisticated applications by which predictions can lead to prosperous market forecasting.[4]
A forecasting algorithm is an information process that seeks to predict future values based on past
and present data. These historical data points are extracted and prepared trying to predict future
values for a selected variety of the dataset[5]. In this project approach, we will focus on quantitative
forecasting involving our variable to forecast (close price), statistical principles analysis and
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advanced concepts applied to a given historical data [6]. The first is a weak stock market where
historical market prices cannot be used for forecasting future behavior. The second is a semi-strong
market where neither historical data nor public info is useful for forecasting. A strong stock market
is one for which there is no historical, public or private data that can be used for the forecasting
process. Subsequent studies refuted this claim and demonstrated that a powerful new artificial
intelligence model can accurately predict market behavior and thus profits[7]. The prediction does
not have to provide an answer surely events will happen, but rather try to find answers as close as
possible will happen[8]. The capital market is a market for a variety of long-term tradable financial
instruments, a means of funding for companies and other institutions, and as a vehicle for
investment activities. The capital market has a very important role for the economy of a country[9].
The form of investment in the capital market is in the form of shares. Shares are a sign of an
individual or party (business entity) capital participation in a company or limited liability
company[10]. Investments in shares are considered to be very profitable in the future. However,
before becoming an investor in the capital market there are many things to consider because being
an investor will have its own advantages and risks[11].

II. METHODS
A. Database

In the first stage, literature study is a research activity in gathering information needed during
the research work process and to propose solutions related to existing problems. Information
gathering can be obtained through resource persons, books, and previous studies. The goal is that
the author can know and understand the problems and become a theoretical basis in conducting
studies and also become the basis for forecasting stock prices at Unilever Indonesia and
Telekomunikasi Indonesia. In doing this research required data that supports and can be used in
carrying out the research process of the. research. In this stage the data search will be carried out
for this research. The data required is secondary data from the Yahoo Finance website[12]. This
data is the share price data Unilever Indonesia and Telekomunikasi Indonesia, where the data is
close price data for the period October 1, 2015 — October 1 2020. In this stage, the reliability and
validity tests are carried out on the data used to determine whether the data obtained is suitable for
use in forecasting.

TABEL 1. Data source information.

Stock Name Stock Code Stock Date
Unilever Indonesia Co., Ltd. UNVR.JK  10/01/2015-10/01/2020
Telekomunikasi Indonesia Co., Ltd. TLKM.JK  10/01/2015-10/01/2020

B. ARIMA Model Analysis Process.

Introducing ARIMA models comes from the assumption that we are not working with a non-
stationary dataset series[9], [13]. That time-series datasets are stationary when their means,
variance and autocovariance don't change during time. The majority of economic time series is not
stationary, but differencing them determined number times makes them stationary[14]. With this
previous operation we can apply arima models to any stock price. In general that a temporal set
Y t admits an integrated autoregressive representation with p, q and d moving average orders
respectively[15]. Denote this forecasting model by ARIMA ( p, d, q).
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Based on AR (1) and MA (1), the following general forms will be obtained
ARMA(1,1)

Ve =8+ {d1ye1+ PoVea++ GpYip) + {0161+ Orer o+ + Oger_g} + &
ye=6+ Zip=o biye—i + Z?:o 9]' E—j T & (1)

If non-stationarity is added to the ARMA process mixture, then the general ARIMA
AutoRegressive Integrated Moving Average model (p, d, q) is fulfilled. Simple equation for AR
(1) MA (1) and differencing ARIMA are as follows:

Ve=ct+ iyt o+ dpyip + 018+ + Og5g + & (2

If non-stationarity is added to the ARMA process mixture, then the general ARIMA
AutoRegressive Integrated Moving Average model (p, d, q) is fulfilled. Simple equation for AR
(1) MA (1) and differencing ARIMA are as follows:

Vi=ct+ oyt +dpyipt O+t 058 gt 3)

C. Research Model with ANN.

Artificial Neural Network (ANN) is an intelligent system used to process information which is
the development of a generalized mathematical model. ANN's working principles are inspired by
the working principles of the human neural network. Scientists create mathematical algorithms
that work in these neurons, so the name Artificial Neural Network(ANN)[16][17][18].

III. RESULTS AND DISCUSSION
A. Plot Identification

The data plot appears to contain a trend element, which means that the data is not stationary
invariance. Then it can be revealed that the variant of Time series data is not constant and changes
from one period to another and there is a possibility that it contains elements of heteroscedasticity.
Therefore a stationary test can be done first.

TLKM.JK_Close_Prices 2015-10-01 / 2020-10-01
UNVR.JK_Close_Prices 2015-10-01 / 2020-10-01
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FIGURE 1. TIME SERIES PLOT OF UNILEVER AND TELEKOMUNIKASI INDONESIA FROM
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B. Analyse ACF and PACF

acf Unilever Indonesia Pacf Unilever Indonesii
acf Telkom Indonesia Pacf Telkom Indonesia
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FIGURE 2. ACF AND PACF

C. Forcasting arima

Fitting our forecasting function integrated in the forecast package, we can now plot our
forecast for the next 30 days.

Forecasts from ARIMA(2,1,1)

Forecasts from ARIMA(2,1,2)
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FIGURE 3. PREDICTION USING ARIMA

The blue portion of the graph represents the values generated by the forecast() function
using the ARIMA(2,1,1) model for Unilever Indonesia and using the ARIMA(2,1,2) model for
Telekomunikasi Indonesia

D. Artificial Neural Network

The first step is to determine the number of hidden layers for our neural network. Although,
there is no specific method for calculating the number of hidden layers, the most common approach
followed for timeseries forecasting is by calculating is using the formula.
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Forecasts from NNAR(4,56.3281370749614)

Forecasts from NNAR(3,56.3281370749614)
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FIGURE 4. PREDICTION USING NEURAL NETWORK

After developing arima and neural network show in this section the main models result. For
this approach we will start with the auto.arima accuracy values:

TABLE 2. Result Comparison arima and neural network

Stock Name Model RMSE MAE MAPE Accuracy
i . arima 140.07 97.74  1.13 98.87%
Unilever Indonesia Co., Ltd. neural network 129.63 93.78 1.08 98.92%
o . arima 64.72 46.54 1.26 98.74%
Telekomunikasi Indonesia Co., Ltd. neural network 63.18 45.77  1.23 98.77%

From the above summary of model performance parameters, we see unilever indonesia using
arima has an accuracy of 98.87%. and using Neural Network Model has an of 98.92%.
telekomunikasi indonesia using arima has an accuracy of 98.74%. and using neural network model
has an accuracy of 98.77%.

IV. CONCLUSION

This study investigated the appropriate model to predict 30 days ahead of unilever Indonesia
stock price and telekomunikasi indonesia stock price using arima and neural network given same
good result. This model was then used to make future predictions and produce its 80% and 95%
prediction interval under the assumptions that errors are independently and normally distributed.
There are so many factors that are at work in the makeup of the value of a stock that it is highly
variable and this method is for learning and should be taken in a directional, not measurable
manner. However, time series forecasting is a fun and interesting way to learn data science. This
is not financial advice and it is recommended that a licensed financial advisor or similar be
obtained for proper financial advice. The sole purpose here is for learning time series analysis and
forecasting.
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