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Abstract— PT Indofood Sukses Makmur Tbk (INDF.JK) is the highest-ranked Indonesian food company with a
diversified spread in some of the biggest sectors such as consumer branded food, flour mills, and agro-businesses.
As one of the major forces behind the country's economy, the fluctuation of PT Indofood's share price is a serious
indicator to both investors and financial analysts. The Box-Jenkins ARIMA method is used in this study to forecast
PT Indofood Sukses Makmur Tbk's stock price weekly from January 1, 2021, to September 24, 2023. Past stock
price data were used to determine the best ARIMA model to use in forecasting future stock prices. The ARIMA
(0,2,1) was identified as the most accurate model with the lowest MSE of 41366,51, RMSE of 203,3876, and
MAPE of 2.6795%. This result is meaningful information to aid investors and companies in forecasting stock price
change, facilitating more informed and strategic investment planning.
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I. INTRODUCTION

The stock market is a significant industry in the economy of a country, serving as one of the key sources of
investment, wealth creation, and capital formation. Stock prices, influenced by various external and internal
conditions, serve as valuable yardsticks not just for assessing the financial health of a company but also for gauging
general economic directions. Since stock prices are fluctuating in nature, their forecasting is a significant activity
for investors to make valuable investment decisions, mitigate risk, and enhance return [1].

PT Indofood Sukses Makmur Tbk (INDF.JK), Indonesia’s leading food company, is a significant contributor
to Indonesia’s stock market. Indofood has presence in various segments like consumer branded food, flour mills,
agro businesses, and distribution, hence making it have a supreme contribution to the food industry as well as
Indonesia’s prosperity economically. According to its Annual Report 2023 [2], Indofood’s diverse business model
has strengthened its position as a major contributor to Indonesia's economic growth. Not just its performance does
its stock value reflect, but also it sends signals about the current general economic trends in the nation. Therefore,
forecasting the direction of PT Indofood’s stock price becomes crucial for investors, planners, and financial
analysts. Improved investment decision-making, risk management, and optimal capital allocation can be offered
by precise forecasting of the stock price.

But forecasting stock price is always a challenging job with the high market and economic unpredictability due
to external factors that are difficult to predict, such as economic policy changes and world market conditions. A
good forecasting method thus has to be adopted to provide more accurate forecasts. One method which has been
proven to efficiently handle non-stationary time series data is ARIMA (Autoregressive Integrated Moving
Average). ARIMA is particularly suitable for forecasting trend and seasonality-oriented stock prices, most
commonly found in stock price series [3].

The current study employs ARIMA to forecast the stock price of PT Indofood Sukses Makmur Tbk from
January 1, 2021, to September 24, 2023. The stock price data used in the current study were obtained from
Investing.com and analyzed using R Studio. The methodology adopted in this research is differencing the data to
make it stationary and then finding the optimal ARIMA model based on parameters like Akaike Information
Criterion (AIC), Mean Absolute Percentage Error (MAPE), and Root Mean Square Error (RMSE). The tested
ARIMA models in this research involve multiple specifications with different p, d, q parameters, which will be
compared to determine the highest-performing model in terms of error measures.
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Earlier research has widely utilized ARIMA for stock price prediction, yet some gaps remain. Julian Saputra
applied ARIMA to forecast PT GoTo Gojek Tokopedia Tbk stock prices in Indonesia, demonstrating promising
results for short-term prediction, identifying ARIMA (2,1,2) as the best model [4]. Furthermore, Andreanne Intan
Sulistyo Wardhani and Mokhammad Ridwan Yudhanegara employed ARIMA to forecast PT Aneka Tambang
Tbk’s stock prices and found that ARIMA was suitable for short-term forecasting as well. They identifying
ARIMA (3,1,0) as the best model [5]. Additionally, Kenrick and Yanti (2021) applied ARIMA to forecast PT
Indofood Sukses Makmur Tbk’s stock prices from January 2021 to September 2023, selecting ARIMA (6,1,3) as
the best model. Their results showed strong forecasting accuracy, with a low MAPE value, reinforcing the
effectiveness of ARIMA in predicting stock prices for PT Indofood Sukses Makmur Tbk [6].

However, while some previous studies applied ARIMA to forecast stock prices, not much has been conducted
in terms of comparing different ARIMA model specifications, particularly for PT Indofood Sukses Makmur Tbk.
This study bridges this research gap by using recent data to compare several ARIMA models with the aim of
identifying the most suitable model to apply in forecasting stock prices that would be appropriate for short data
sets. By applying ARIMA to forecast the stock price of PT Indofood Sukses Makmur Tbk and comparing the
optimal ARIMA model based on AIC, MAPE, and RMSE criteria [7]. This study will be capable of providing
Investors with good recommendations in forecasting future stock price changes, which will subsequently assist
them in making more effective and profitable investment decisions [8].

II. METHODOLOGY

A. Time Series Analysis

Time series analysis is a technique utilized to examine a series of data that is measured at regular time intervals.
In time series analysis, data is gathered at equal intervals, for example, daily, weekly, or monthly, and enables us
to see how past observations impact future values. The main goal of time series analysis is to identify patterns,
trends, and relationships over time that can then be used for predicting future values from past data. A few of the
most fundamental methods in time series analysis include trend identification, detection of seasonal patterns,
forecasting, and time-based correlation analysis. Forecasting is most useful for strategic decision-making as it
provides valuable information from past data, where ARIMA (Autoregressive Integrated Moving Average) is one
of the widely used methods in such forecasting analysis [9].

B. Stationary and Differencing

Stationarity is one of the main assumptions in building a reliable ARIMA model. A time arrangement is
considered stationary when its measurable properties, such as cruel and fluctuation, are consistent over time. Non-
stationary information can lead to deluding show parameters and destitute estimating execution. To confirm
stationarity, the Expanded Dickey-Fuller (ADF) test is commonly connected; a p-value underneath 0.05 for the
most part demonstrates that the arrangement is stationary. On the off chance that the information is found to be
non-stationary, differencing methods are utilized to stabilize the cruel by evacuating patterns or regularity. The
differencing handle can be scientifically communicated as:

We=A4Y (D
First-order differencing: W = AY: =Y¢— Ve 2)
Second-order differencing: W, = 42Y, = A(4Y,) =Y, —2Y, 1+ Y, 3)
Third-order differencing: W: = 43Y: = A(42Yy) = A(Y: —2Y-1 4+ Yi2) “4)

C. Box-Jenkins Method

The ARIMA (Autoregressive Coordinates Moving Normal) demonstrate, first presented by George Box and
Gwilym Jenkins, is one of the most broadly adopted approaches for time arrangement estimating, particularly in
areas like monetary showcase investigation, counting stock costs [10]. This show combines two basic components:
autoregressive (AR) and moving normal (MA) forms, permitting it to capture both long-term trends and short-
term changes within the information. When applying the ARIMA strategy, it is significant that the information
fulfills the suspicion of stationarity. In the event that the information is non-stationary, the show can be balanced
by changing it into a stationary arrangement through a differencing prepare.

1. Autoregressive (AR)

94



Within the Autoregressive (AR) demonstrate, the current esteem of the time arrangement Yt is expected to
depend on its past values, particularly the values from the past periods (Ytp). The AR model can be
expressed with the following equation:

Ye= P1¥Vi-1+ P2Ye-2 + -+ Pp¥i-p + e 5)

Moving Average (MA)
The Moving Average (MA) show expect that the esteem at time Yt is impacted by the error terms from the
present (et) and past perceptions (et-q). The MA model can be expressed with the following equation:

Yt=et— Oiet-1— O2et-2 — -+ — Bqet -4 (6)

Autoregressive Integrated Moving Average (ARIMA)

ARMA (Autoregressive Moving Average) and ARIMA (Autoregressive Integrated Moving Average) are
factual models utilized to analyze and estimate time arrangement information. ARMA (p, q) is utilized for
stationary information, combining two fundamental components, AR and MA. ARMA equation can be
written as:

Ye= D1Ye-1+ Q2Ye-24+ -+ QpYi-p + et— O1ec—1— Br2et-2 — - — Bqer—gq @)
Meanwhile, ARIMA is an expansion of ARMA that's utilized for non-stationary information, with an
included Integrated (I) component outlined to form the information stationary through the differencing
handle. ARIMA is communicated within the documentation ARIMA(p, d, q), where p represents to the

number of lags for the AR component, d is the degree of differencing (Wt = Vd4Yt ) to form the information
stationary, and q is the number of slacks for the MA component. ARIMA equation can be written as:

We=oiWe-1+ Q2We-2+4 -+ OWe—p + et — B1et-1 — 28t -2 — -+ — Bqer - g (®)

Simplify the Box-Jenkins method with the ARIMA approach can be illustrated by the flow chart below:

DATE TIME SERIES
NO STATIONARY
TRANSFORMING
DIFFERENCING YES
STATIONARY YES ACF & PACF
PARAMATER ESTIMATION
FOR ARIMA MODEL NO
DIAGNOSTIC
CHECK?
YES
F
END ‘ORECASTING

Figurel. ARIMA Box-Jenkins Flowchart
Figure 1 illustrates the workflow of this research, how an ARIMA model for time series forecasting. The
data used for forecasting using ARIMA method needs to be stationary checked through ADF Test. For
nonstationary data, it is needed to be differencing until the result is stationary. Then the candidate model for
the data that has been stationary can be determined use the ACF and PACEF, this function are used to
determine the AR and MA component of the model. Then the parameters of the ARIMA model are
estimated, followed by verification of the fit of the model. To determine the best model to use for
forecasting, it is important to conduct a diagnostic test before forecasting. Diagnostic test conducted using
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the Shapiro test to determine whether the residuals follow a normal distribution and the Ljung Box test to
determine whether the residuals are free from autocorrelation, both of which are indicated by a p-value >
0.05. If the model passes the diagnostics, it can then be applied for predicting future values. If not,
adjustments are implemented to enhance the model prior to forecasting.

D. Auto-Correlation Function (ACF) and Partial Auto-Correlation Function(PACF)

Autocorrelation Function (ACF) and Partial Autocorrelation Function (PACF) play a critical role in the early
stages of ARIMA model identification. ACF determines the level of correlation among current observations and
their lagged values, which aids in identifying the moving average (MA) component. In contrast, PACF determines
the direct correlation among observations by eliminating intermediate lags, which aids in the selection of the
autoregressive (AR) order. Based on the cutoff values or trends of tapering off in the ACF and PACF plots,
appropriate values of pp and qq for the ARIMA model may be suggested [9].

E. Forecasting

The method of forecasting involves making expectations of long-term values of a time series using past
perceptions. In order to estimate future values of the time series, it involves first using statistical techniques to
discover patterns and designs in past information. Giving accurate and reliable projections of future values for
planning, decision-making, and other applications is the purpose of estimating. It may be a critical decision-making
tool in many fields, including economics, finance, and business [9].

F. Error Estimation

Error estimation forms an important step when assessing the performance of ARIMA models in time arrangement
analysis [7]. In determining with the ARIMA method, error estimation is carried out to ascertain how well the
demonstrate has evaluated or simulated the real behavior of the time arrangement information. Common error
estimation include:

1.  Mean Squared Error (MSE)
Measures the average squared difference between predicted and actual values.

MSE ='5" (v —v) ©)
h i=1 U L

2. Root Mean Squared Error (RMSE)
The square root of the MSE, providing an interpretable error metric.

RMSE =V 3" (Yi-1)? (10)
h =1

3. Mean Absolute Error (MAE)
The average of the absolute differences between the predicted and actual values.
MAE = 'Sh |y — Y| (11)
p =11 L
4. Mean Absolute Percentage Error (MAPE)
The average of the absolute percentage errors, indicating the size of the error in percentage terms.
MAPE ='3r "7 x 100% (12)
h =1 Yi

Where / denotes the number of test data and i denotes the forecast data poin [9]. Mape values can be
interpreted into four categories, namely: <10% = ver accurate, 10 — 10% = good, 20 — 50% = reasonable,
and >50% = inaccurate [11].

III. RESULT AND DISCUSSION

A. Data Preparation

The information used for this analysis consists of the weekly stock value of PT Indofood Sukses Makmur Tbk
(INDF.JK) from January 1, 2021 to September 24, 2023 with a total of 90 data points. The information obtained
from Investing.com is processed in R Studio and arranged in the form of time series with a weekly frequency. Data
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preparation and analysis is done through R programming using libraries required for time series analysis, such as
forecasts, TSA, and tseries. Details of stock prices in detailed form for each week are presented in Table 1, and in
graphical form in Figure 2.

TABLE 1
DATA OF THE STOCK PRICE OF PT INDOFOOD SUKSES MAKMUR TBK
Date Close Date Close
02/01/2022 Rp6.425,00 20/11/2022 Rp6.325,00
09/01/2022 Rp6.500,00 27/11/2022 Rp6.775,00
16/01/2022 Rp6.475,00 04/12/2022 Rp6.925,00
23/01/2022 Rp6.375,00 11/12/2022 Rp6.950,00
30/01/2022 Rp6.425,00 18/12/2022 Rp6.825,00
06/02/2022 Rp6.350,00 25/12/2022 Rp6.725,00
13/02/2022 Rp6.375,00 01/01/2023 Rp6.950,00
20/02/2022 Rp6.200,00 08/01/2023 Rp6.700,00
27/02/2022 Rp6.075,00 15/01/2023 Rp6.875,00
06/03/2022 Rp6.050,00 22/01/2023 Rp6.700,00
13/03/2022 Rp6.025,00 29/01/2023 Rp6.700,00
20/03/2022 Rp5.775,00 05/02/2023 Rp6.900,00
27/03/2022 Rp6.050,00 12/02/2023 Rp6.600,00
03/04/2022 Rp6.125,00 19/02/2023 Rp6.575,00
10/04/2022 Rp6.125,00 26/02/2023 Rp6.275,00
17/04/2022 Rp6.300,00 05/03/2023 Rp6.125,00
24/04/2022 Rp6.300,00 12/03/2023 Rp6.125,00
08/05/2022 Rp6.450,00 19/03/2023 Rp6.325,00
15/05/2022 Rp6.450,00 26/03/2023 Rp6.200,00
22/05/2022 Rp6.425,00 02/04/2023 Rp6.250,00
29/05/2022 Rp6.675,00 09/04/2023 Rp6.300,00
05/06/2022 Rp6.875,00 16/04/2023 Rp6.350,00
12/06/2022 Rp6.825,00 23/04/2023 Rp6.450,00
19/06/2022 Rp7.075,00 30/04/2023 Rp6.700,00
26/06/2022 Rp7.025,00 07/05/2023 Rp6.725,00
03/07/2022 Rp7.025,00 14/05/2023 Rp6.950,00
10/07/2022 Rp6.900,00 21/05/2023 Rp7.200,00
17/07/2022 Rp7.050,00 28/05/2023 Rp7.100,00
24/07/2022 Rp6.800,00 04/06/2023 Rp7.425,00
31/07/2022 Rp6.625,00 11/06/2023 Rp7.275,00
07/08/2022 Rp6.625,00 18/06/2023 Rp7.300,00
14/08/2022 Rp6.575,00 25/06/2023 Rp7.350,00
21/08/2022 Rp6.500,00 02/07/2023 Rp7.275,00
28/08/2022 Rp6.400,00 09/07/2023 Rp7.450,00
04/09/2022 Rp6.225,00 16/07/2023 Rp7.325,00
11/09/2022 Rp6.300,00 23/07/2023 Rp7.325,00
18/09/2022 Rp6.200,00 30/07/2023 Rp7.050,00
25/09/2022 Rp6.025,00 06/08/2023 Rp7.050,00
02/10/2022 Rp6.075,00 13/08/2023 Rp7.050,00
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09/10/2022
16/10/2022
23/10/2022
30/10/2022
06/11/2022
13/11/2022

Rp6.050,00
Rp6.275,00
Rp6.375,00
Rp6.450,00
Rp6.400,00
Rp6.500,00

20/08/2023
27/08/2023
03/09/2023
10/09/2023
17/09/2023
24/09/2023

Rp7.125,00
Rp7.000,00
Rp6.925,00
Rp6.750,00
Rp6.775,00
Rp6.625,00

B. Stationary Check

Before processing the data, it is important to check whether the data is stationary using the Augmented Dickey-
Fuller (ADF) test in R Studio. Data can be said to be stationary if the p-value of the test is less than 0.05. In Figure
3, the time-series graph of the share price of PT Indofood Sukses Makmur Tbk. shows a p-value of 0.1244 from
the Augmented Dickey-Fuller test. This value is greater than the significance level of 0.05, and therefore indicates
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Figure. 2 Graph of PT Indofood Sukses Makmur Tbk Stock Price

that the data is not stationary.
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Figure. 3 Plot of PT Indofood Sukses Makmur Tbk Stock Price

To make the data stationary, differencing is required. In Figure 4, the first difference of PT Indofood's stock
price is plotted after the first differencing with a p-value of 0.248 obtained from the Augmented Dickey-Fuller
Test. The p-value after the first differencing is greater than 0.05, indicating that the data is still not stationary.
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Figure. 4 Plot of First Difference PT Indofood Sukses Makmur Tbk Stock Price
The second differencing is therefore performed to make the data more stable. The second differencing graph is
shown in Figure 5, and the data becomes stable after the second differencing with a p-value of 0.01, which indicates

that the data is stationary and the order d used in the ARIMA model is 2.
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Figure. 5 Plot of Second Difference PT Indofood Sukses Makmur Tbk Stock Price

C. Model Specification

Using RStudio, the ARIMA (p, d, q) Model can be determined from the Auto-Correlation Function (ACF) and
Partial Auto-Correlation (PACF) plots of the data.
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Figure. 6 Plot of ACF and PACF Second Difference of PT Indofood Sukses Makmur Tbk Stock Price

Based on the information provided in Figure 6, which shows the plot of the Autocorrelation Function (ACF)
and Partial Autocorrelation Function (PACF) for the second differenced stock price data, it is observed that the
PACEF cuts off at lag 2. This indicates that the value of p is determined to be 2. Similarly, the ACF cuts off at lag
2, suggesting that the value of q is 2. As noted earlier, the second differencing process was applied, resulting in a
value of d equal to 2. Table 2 shows the ARIMA model specified based on these parameters
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TABLE 2
ARIMA MODEL SPECIFICATION

No ARIMA Model P d q
1 ARIMA (0,2,0) 0 2 0
2 ARIMA (0,2,1) 0 2 1
3 ARIMA (0,2,2) 0 2 2
4 ARIMA (1,2,0) 1 2 0
5 ARIMA (1,2,1) 1 2 1
6 ARIMA (1,2,2) 1 2 2
7 ARIMA (2,2,0) 2 2 0
8 ARIMA (2,2,1) 2 2 1
9 ARIMA (2,2,2) 2 2 2

D. Parameter Estimation

The parameters of the Autoregressive (AR) formula are denoted as ¢ with order p, and the parameters of the
Moving Average (MA) formula are denoted as 6 with order q. The output of the summary(model) code, such as
the estimated value of every parameter, Log Likelihood, and Akaike Information Criterion (AIC) values, is given
in Table 3. These statistics help in evaluating the model’s fit and selecting the most appropriate ARIMA model
for forecasting.

TABLE 3
Parameter Estimation for ARIMA Model

Al\l/icl)l(\i/fz AR1 AR2 MAI1 MA2 LikI;glij) od AIC
(0,2,0) -602,41 1206,81
0,2,1) -1,0000 -569,49 1142,97
(0,2,2) -1,0169 0,2852 -567,91 1141,83
(1,2,0) -0,6589 -577,18 1158,36
(1,2,1) -0,3576 -0,6749 -567,5 1141
(1,2,2) -0,3643 -0,6677 -0,0067 -567,5 1143
(2,2,0) -0,9064 -0,3708 -570,64 1147,28
2,2,1) -0,3527 0,0054 -0,6791 -567,5 1142,99
(2,2,2) -1,3042 -0,4016 0,2783 -0,5947 -566,69 1143,38

E. Residual Analysis

Residual checking is done so that the selected ARIMA model meets the normality assumptions and has no
residual autocorrelation. This is achieved by using the Shapiro Test for normality and the Ljung-Box Test for
autocorrelation. The model is considered valid if the p-value in both tests is greater than 0.05. Table 4 has the
summary of results of this analysis, i.e., the Shapiro Test, Ljung-Box Test, AIC, as well as the general outcome
for all ARIMA models.

TABLE 4
Result of Residual Analysis

No Model ARIMA Shapiro Test Ljung-Box Test AIC Result
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1 ARIMA (0,2,0) 0,8252 1,90E-07 1206,81 Not Passed
2 ARIMA (0,2,1) 0,3733 0,2668 1142,97 Passed
3 ARIMA (0,2,2) 0,2266 0,8117 1141,83 Passed
4 ARIMA (1,2,0) 0,5538 0,01589 1158,36 Not Passed
5 ARIMA (1,2,1) 0,2404 0,9529 1141 Passed
6 ARIMA (1,2,2) 0,2401 0,9484 1143 Passed
7 ARIMA (2,2,0) 0,4586 0,6114 1147,28 Passed
8 ARIMA (2,2,1) 0,2403 0,9463 1142,99 Passed
9 ARIMA (2,2,2) 0,4678 0,9211 1143,38 Passed
F. Forecast
TABLE 5
Forecasting Value of The ARIMA (0,2,1)
Predicted Lower Upper
Date Actual Data Data Bound B(I))End
2023/10/01 6875 6627,247 6375,048 6879,447
2023/10/08 6700 6629,495 6270,855 6988,135
2023/10/15 6675 6631,742 6190,093 7073,391
2023/10/22 6750 6633,99 6121,253 7146,726
2023/10/29 6375 6636,237 6059,906 7212,568
2023/11/05 6325 6638,484 6003,796 7273,172
TABLE 6
Forecasting Value of The ARIMA (0,2,2)
Predicted Lower Upper
Date Actual Data Data Bound B ([)) 111)n d
2023/10/01 6875 6557,553 6306,482 6808,623
2023/10/08 6700 6472,738 6120,658 6824,819
2023/10/15 6675 6387,924 5916,034 6859,815
2023/10/22 6750 6303,11 5696,256 6909,964
2023/10/29 6375 6218,296 5463,437 6973,155
2023/11/05 6325 6133,482 5218,945 7048,019
TABLE 7
Forecasting Value of The ARIMA (1,2,1)
Predicted Lower Upper
Date Actual Data Data Bound B(l)olli)nd
2023/10/01 6875 6573,642 6323,792 6823,493
2023/10/08 6700 6487,012 6139,362 6834,662
2023/10/15 6675 6412,995 5936,502 6889,488
2023/10/22 6750 6334,467 5726,868 6942,067
2023/10/29 6375 6257,553 5507,403 7007,702
2023/11/05 6325 6180,061 5279,292 7080,831
TABLE 8
Forecasting Value of The ARIMA (1,2,2)
Predicted Lower Upper
Date Actual Data Data Bound B(I))lll)l’ld
2023/10/01 6875 6574,011 6324,162 6823,86
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2023/10/08 6700 6487,305 6139,58 6835,03

2023/10/15 6675 6413,612 5936,886 6890,338
2023/10/22 6750 6335,178 5727,537 6942.819
2023/10/29 6375 6258,471 5508,44 7008,502
2023/11/05 6325 6181,135 5280,761 7081,509
TABLE 9
Forecasting Value of The ARIMA (2,2,0)
bue b el oo S
2023/10/01 6875 6559.47 6300.084 6818.856
2023/10/08 6700 6482.258 6097.88 6866.636
2023/10/15 6675 6384.317 5811.371 6957.263
2023/10/22 6750 6309.496 5517.179 7101.814
2023/10/29 6375 6221.404 5200.775 7242.034
2023/11/05 6325 6136.77 4858.098 7415.441
TABLE 10
Forecasting Value of The ARIMA (2,2,1)
bue D el oo oo
2023/10/01 6875 6574.207 6324.359 6824.054
2023/10/08 6700 6487.486 6139.727 6835.245
2023/10/15 6675 6413.968 5937.16 6890.776
2023/10/22 6750 6335.601 5728.01 6943.192
2023/10/29 6375 6259.015 5509.166 7008.864
2023/11/05 6325 6181.775 5281.781 7081.768
TABLE 11
Forecasting Value of The ARIMA (2,2,2)
bue oAb Ml oo S
2023/10/01 6875 6539.308 6291.924 6786.692
2023/10/08 6700 6487.164 6141.796 6832.532
2023/10/15 6675 6365.441 5895.235 6835.646
2023/10/22 6750 6320.986 5710.777 6931.195
2023/10/29 6375 6203.705 5453.976 6953.435
2023/11/05 6325 6150.368 5240.348 7060.388

Based on forecasting value on TABLE 5 until TABLE 11, the best model for forecasting using ARIMA method
can be determined by comparing the error among models as shown below.

TABLE 12
Error Measured from ARIMA Models
Model ARIMA MSE RMSE MAE MAPE
ARIMA (0,2,1) 41366,51 203,3876 175,3745 2,6795%
ARIMA (0,2,2) 82629,87 287,4541 271,1495 4,0695%
ARIMA (1,2,1) 68715,99 262,1373 242,3783 3,6296%
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ARIMA (1,2,2) 68418,44 261,5692 241,71747 3,6194%

ARIMA (2,2,0) 80755,57 284,1752 267,7142 4,0176%
ARIMA (2,2,1) 68244,8 261,2371 241,3247 3,6134%
ARIMA (2,2,2) 82951,06 288,0123 272,1713 4,0835%

TABLE 5 shows that the ARIMA (0,2,1) model achieved the lowest error among the ARIMA models
considered, indicating that ARIMA (0,2,1) is the most effective model for forecasting the stock price of PT
Indofood Sukses Makmur Tbk. Refers to TABLE 5, the best model that is ARIMA (0,2,1) can be expressed in the

form of equation as shown below.

W= et- let—1 (13)

Let
We=A42Y, = A(AY) =Y — 2Yi-1+ Yi2
Then the equation become
Y. =2Y, 1+Y. o= e -e€e_4
Ye=2Y¢t-1—Ye2+ er- et1 (14)

The accuracy of this model, indicated by the Mean Absolute Percentage Error (MAPE) of 2,6795%,
confirms its reliability in forecasting future stock prices. The model is highly beneficial for investment decisions,
as it provides reliable forecasts to direct buying or selling strategies. With its ability to forecast stock price
movements with minimal error, investors can optimize portfolio composition, control risk more effectively, and

improve overall investment performance.

Figure 7 below shows the visualization plot of forecasting from ARIMA (0,2,1) of PT Indofood Sukses
Makmur Tbk stock price forecasting from October 1, 2023 to November 5, 2023.
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Figure. 7 Forecasting Plot from ARIMA (0,2,1)

IV. CONCLUSION

This study aims to forecast the stock price of PT Indofood Sukses Makmur Tbk based on historical data from
January 1, 2021 to September 24, 2024. The best model in this prediction is ARIMA (0,2,1) because it produces
the smallest error among other ARIMA models. The following is the equation of this model:

Yi=2Y, 1-Y 2+ e.-e4

Since it has a Mean Absolute Percentage Error (MAPE) of 2,6795%, Mean Squared Error (MSE) of 41366,51,
and Root Mean Squared Error (RMSE) of 203,3876. The model is highly accurate when forecasting stock prices.
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The discovery indicates that ARIMA (0,2,1) is an ideal model to utilize when forecasting stock prices, thus
allowing investors to make effective investment decisions.

The ARIMA model is functional but has the limitation of relying on historical data when the market has abrupt
changes. The model lacks external variables influencing the stock prices. The future research can try to enhance it
with the use of models such as ARIMAX that includes external variables, or machine learning such as Random
Forest or SVM, can be applied to make the forecast as precise as possible based on more pertinent data in its use.
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