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Abstract.

The capital market serves as a vital investment channel where stock prices exhibit
dynamic fluctuations influenced by macroeconomic factors and market sentiments.
This study estimates daily stock prices of PT Astra Agro Lestari Tbk (AALI), a
leading palm oil company, using hybrid ARIMA-ARCH-GARCH models. Employing
quantitative time series analysis, the population comprises all daily AALI stock
prices from January 1, 2021, to June 30, 2025 (1,145 observations), sampled
purposively via Investing.com data. Analysis techniques include ADF stationarity
tests, ACF-PACF correlograms, AIC/SC/HQ model selection, ARCH-LM
heteroskedasticity tests, and forecasting accuracy evaluation. Results identify
ARIMA(1,1,1) as optimal for mean modeling and GARCH(2,1) for volatility,
achieving 53% average forecasting accuracy for July 31-August 5, 2025. The hybrid
model effectively captures price patterns despite external influences.
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I INTRODUCTION

Capital markets play a crucial role in the modern economy as a vehicle for investment and a channel
for corporate funding. Stock prices, the primary instrument in the capital market, are dynamic and
fluctuating, influenced by macroeconomic factors, issuer performance, and global market sentiment.PT Astra
Agro Lestari Tbk (AALI), a leading palm oil plantation company listed on the Indonesia Stock Exchange,
exhibited high volatility due to changes in commodity prices, government policies, and global economic
conditions. These fluctuations created a volatility clustering pattern, where periods of high volatility are
followed by similar periods, challenging the accuracy of daily stock price predictions.Although the ARIMA
model is effective for modeling non-stationary time series averages through autoregressive, integrated, and
moving averages, it fails to address heteroscedasticity in financial data.

ARIMA assumes constant residual variance, even though stock prices exhibit non-constant time-
conditional volatility. [Briliantya, 2022] Previous studies, such as Junaid et al. (2020), compared ARIMA
and GARCH on mining stocks, while Trimono and Agista (2021) focused on AALI's VaR without direct
price prediction. These limitations include the lack of model integration for volatility and broad accuracy
evaluation, necessitating a more comprehensive hybrid approach. [Junaid et al., 2020][Astra & Lestari, 2021]
This study aims to forecast AALI's daily stock price for the 2021-2025 period using a combination of
ARIMA and ARCH-GARCH to capture mean and volatility. Its urgency supports investment decisions in the
volatile agribusiness sector, while its novelty lies in AALI's specific application with a comprehensive
accuracy evaluation, surpassing previous studies that were limited to sectors or solely focused on risk. [Zili
et al., 2022]

1. LITERATURE REVIEW

Theoretical Study

PartThe theoretical study aims to provide the scientific basis and concepts used in this research.
Through theoretical study, researchers can understand relevant models for analyzing and predicting stock
prices, particularly in the context of time series data. This section explains the main theories underlying the
research, namely the ARIMA, ARCH, and GARCH models, as well as supporting tests such as the
stationarity test, ARCH-LM, and Ljung-Box. The following is an explanation:
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ARIMA (Autoregressive Integrated Moving Average) model

The Autoregressive Integrated Moving Average (ARIMA) model is a time series model developed

by Box and Jenkins. This model is used to model non-stationary data by converting it to stationary through a

differencing process. In general, the ARIMA model is expressed as:
ARIMA(p,d, q)

with the following information:
p : Autoregressive (AR) order

d : level of differencing

g : Moving Average (MA) order

The ARIMA model is used to model the mean of a time series. However, ARIMA assumes that the
residual variance is constant (homoscedasticity). In reality, financial data actually exhibits heteroscedasticity,
which is a variable residual variance. Therefore, a complementary model is needed to model volatility.

ARCH Model (Autoregressive Conditional Heteroskedasticity)

The Autoregressive Conditional Heteroskedasticity (ARCH) model was developed by Engle (1982)
to model residual variance that depends on past errors.

Main features of the ARCH model:

a. the variance of the error in the current period is influenced by the square of the error in the previous

period,

b. suitable for financial data that has dynamic volatility,

c. used to model risk/uncertainty.

The ARCH model can depict short-term volatility.

GARCH (Generalized ARCH) Model

Bollerslev then developed the ARCH model into GARCH (Generalized ARCH). The GARCH

model includes:
a. previous period error, and
b. previous period variance

into the variance equation. The most commonly used GARCH models are:
GARCH(1,1)

Advantages of the GARCH model:
a. more efficient than ARCH,
b. able to describe long-term volatility,
c. very suitable for financial market data.
Stationarity and Diagnostic Tests

In time series modeling, several initial and diagnostic tests are required, including: the ADF
(Augmented Dickey-Fuller) test, used to test for data stationarity. The ARCH-LM test, used to test for
heteroscedasticity in the residuals of the ARIMA model.

Previous Research

This section summarizes several previous studies relevant to the topic of stock price forecasting
using ARIMA, ARCH, GARCH, and their variants. The following table presents a comparison of the results
of previous studies, the methods used, and their advantages and disadvantages.

Table 1. Previous research

No  Researcher & Year Research Title Method Excess Lack
1 Muhammad Tharmizi Comparative  Study of This research uses a This study directly This study focuses
Junaid, Ahmad Juliana, ARIMA and GARCH quantitative method compares the solely on the mining
and Hardianti Sabrina Models for Predicting Stock with  time  series performance of sector and does not
(2020) Prices in Mining Companies analysis. The models ARIMA and GARCH examine stocks in the
in Indonesia. used are ARIMA and models and  uses agribusiness  sector,
GARCH. historical data with a such as PT Astra Agro
long enough Lestari Tbk.

observation period so
that the analysis results
are relatively stable.

Furthermore, the study
does not combine
ARIMA and GARCH
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models into a single,
integrated forecasting
framework.(Junaid et

al., 2020)

2 Aisyah  Putri  Utami, Stock Price Forecasting This study uses the The advantage of this This research isn't
Supriyanto, and Najmah Model Using the ARIMA- ARIMA-GARCH paper is the use of the limited to a single
Istikaanah GARCH Method (Case method with  ARIMA-GARCH issuer, making the

Study of PT Unilever secondary data in the model, which is able to results more general
Indonesia Stocks) form of daily stock overcome the problem and comparable across
price data for PT of heteroscedasticity in stocks. Furthermore,
Unilever  Indonesia stock  return  data, this study focuses not
for the period January resulting in  more only on short-term
31, 2011-January 19, accurate  forecasting forecasting but also
2021. results.  Furthermore, evaluates the model's
this study uses daily accuracy more
data over a fairly long broadly.(Math &
period and performs a Mathematics, 2023)
comprehensive model
testing process, from
stationarity testing and
diagnostic testing to
accuracy  evaluation
using MAPE.

3 Arman Haqgi, Anna Zili, Stock Price Forecasting with This study uses a Research Strengths The The research  was
Derick Hendri, and Selly the Hybrid ARIMA- quantitative method use of the ARIMA- limited to LQ45 stocks
Anastassia Amellia  GARCH Model and the with time series GARCH hybrid model and did not
Kharis. (2022) Walk Forward Method. analysis using the and the Walk Forward specifically examine

ARIMA-GARCH method makes the stocks in the

hybrid model and the forecasting results agribusiness  sector.

Walk Forward more adaptive to data Furthermore, the study

method on LQ45 changes and is able to focused on hybrid

stocks. handle high volatility. methods without an in-
depth discussion of the
characteristics of
stationarity and
heteroscedasticity in
stages.(Zili et al,
2022)

4 Sofalina nodra Briliantya Egarch and Tagrach model EGARCH & - Using a symmetric - No price forecast
(2022) to  measure  symmetric TGARCH volatility model accuracy test - Limited

volatility of stock returns -Focus on stock return model use(Briliantya,
pattern analysis 2022)

5 Trimono and Fira Agista ARMA-GARCH Model The quantitative time This study is able to This research focuses

(2021) Predicts Value-at-Risk on series method uses measure stock more on risk
PT Astra Agro Lestari Tbk the ARMA-GARCH investment risk measurement (VaR)

Shares

model with  the
Value-at-Risk (VaR)
approach to measure
the risk of loss of
AALI shares.

guantitatively through
a  combination  of
ARMA-GARCH and
VaR, so it is useful in
market risk analysis.

and has not focused on
direct stock  price
forecasting.(Astra &
Lestari, 2021)
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. METHODS

This study uses a quantitative approach with time series analysis to forecast the daily stock price of
PT Astra Agro Lestari Tbk (AALI). This approach is suitable for time-series financial data, where the
ARIMA model handles non-stationarity and the ARCH-GARCH model models heteroscedastic volatility.
Sugiyono (2023) emphasizes the effectiveness of quantitative time series methods for economic forecasting,
while Creswell and Creswell (2023) define quantitative design as hypothesis testing through structured
numerical data.The main instrument is secondary data of AALI daily stock prices from January 1, 2021 to
June 30, 2025, taken from the Investing.com website. Analysis techniques include the Augmented Dickey-
Fuller (ADF) stationarity test, ACF-PACF correlogram analysis, ARIMA model selection based on
AIC/SC/HQ, ARCH-LM test for heteroscedasticity, and optimal GARCH selection, followed by forecasting
and accuracy evaluation. [Junaid et al., 2020] Sudaryono (2022) recommends ADF and ARCH-LM for
financial time series diagnostics, while Emzir (2021) highlights model selection based on the smallest
information criterion in quantitative economic research.The study population comprised all daily AALI stock
price data during the period, with a total sample of 1,145 daily observations (calculated over 4.5 years X
approximately 255 trading days). The sampling technique used was non-probability purposive sampling,
selecting the post-pandemic period to capture recent volatility. [Trimono & Agista, 2021] The research
procedure follows systematic stages: (1) data collection from Investing.com; (2) ADF stationarity test until
stationary at first differentiation; (3) parameter identification via correlogram; (4) estimation of the
ARIMA(1,1,1) model as the best; (5) ARCH-LM test confirming heteroscedasticity; (6) optimal
GARCH(2,1) modeling; (7) 3-day forecasting (July 31-August 5, 2025) and calculating the average accuracy
of 53%. [Briliantya, 2022] This procedure is in line with Box-Jenkins for ARIMA-GARCH.

. RESULT AND DISCUSSION

Stationary Testing

The stationarity test is the initial step in time series analysis to ensure that the data has a constant
mean and variance over time. The test is performed using the Augmented Dickey-Fuller (ADF) test.

Augmented Dickey-Fuller Unit Root Test on DISAHAM) Uniit Root Test on D(SAHAM.2)

Null Hypothes s: DISAHAM) has a unit root
Exogenous: Constant xogancus; Constan N
atic - based on 8IC, maxiag=22) Lag Length: 2 (Automatic - based on $IC, maxlag=22) Lag Length: 9 (Automatic - based on SIC, maxiag=22)
Lsmusic | Proo- tstatstic  Praos tStatistc  Prab”
ckey-Fuller lest statistc 1833834 0,0000
Augmented Dickey Fuller test statistic 2483526 0.1198 1876397 00000 - 1o level “3.435808
Testeritical values: 1% level 3435767 3 Qii;”ﬁ 5% level 2853837
5% loval 2863820 -2.86382 :
ool 2enanz0 2 een0ne 10% level 2.568044
(1995 povalues.
*Mackinnon (1995) one-sided p-values,
ugmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Augmentad Dickey-Fuller Test Equation : arlable: D(SAHAM,3)
HAM) Dependent Varlable: D(SAHAM 2)
Da 1400
Sample (acjustedy. 1/08/2020 713012025 ents
Included obzervations: 1161 after adjustments
Variable Coeficlent St Eror  tSiatistic  Prob
. iowlstc  Prob variable Cosmcient St Ermor  GStatistc  Pron.
D(SAHAM(-1),2) 6103460 0332825 1833834 00000
DISAHAN(1) 0953481 0050814  -18.76397  0.0000 DSAHAM(-1).3) 4210383 0318950 1320075  0.0000
: -0.0074 2.4
L) T owTea pommes 24qaezn ootat e S e AT P A Nt 1 S 11
D(SAHAN(2)) 000414 oopmare  asesees  0o00s D(SAHAM(2)2) ~ -0.099722 0020149 3421127  0.0006 D(SAHAN(-3).3) 2527475 0264165 9567795  0.0000
D(aALAL 5 0101974 0000001 3461304 00008 c 5330546 5815264 0016649 03505 D(SAHAM(-4).3) 1874221 0227243 8247644 00000
A o g8 D6a0irr  5amn e DISAHAM(-5).3) 1325201 0185478 7108473 0.0000
© Somss7s  essoirr 2226740 00262 R 0492273 0235865 DSAHAM(-6).3) 0893117 0144087 6198440  0.0000
Ad 0490057 2773202 D(SAHAM(-7).3) 0538189 0102077 5252803  0.0000
Resquared 0026106 Mean dependent var 5598622 s To7 oans AT D(BAHAM(8)3) 0288678 0081999 4336785 00000
Adjusted R-squared 0022736 5.0. dependentvar 199.7034 Bum sq d 205113 1343386 D(SAHAM(-2).3) 0072456 0029105 2489387  0.0129
SE. of regression 97,4200 Akalks Info criterion 13.41284 Cog likalinood 7764244 Hannan-cuinn eriter. 1342301 c 0782101 5047885 0133175 05841
Sum squared resia 45054721 Schwarz criterion 13.43462 o 3736080 Durti ateon atet yrrred]
Log likelihood 7781155  Hannan-Quinn criter. 1342106 Prob(F-statistic) 0.000000 ) R-squared 0813732 Mean dependentvar 0151778
F-statistic 7746942 Durbin-Watson stat 2005680 Adjustad R-squared 0812101 S0 dependont var 4658054
ProD(F-statistic) 0.000004

The results in the figure show the stationarity test using Augmented Dickey-Fuller (ADF). At the
level, the data is not stationary because the probability value (Prob.) is greater than 0.05, so it still contains a
unit root. After differentiation (first difference), the probability value is less than 0.05, which means the data
is stationary. Thus, it can be concluded that the time series data is stationary at the first difference and can be
used for further analysis such as ARIMA or other time series models.

Correlogram Testing

Correlogram analysis is used to see autocorrelation patterns in data, in order to determine the
parameter values p (AR) and g (MA).
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Autocomelation  Partial Correlation AC
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sample: 110112020 7/3)12025
Included obsenvatons: 1163
PAC Q-stal Prob Auoconelaion Partial Correlation

=
[

A PAC QSat Prop

Sample (adjusted): 1/06/2020 7/30/2025
Included obsenvations: 1163 after adjustments

Autocarrelation

Partial Correlation

AC  PAC O-Stat Prob

0991 0.991 11478 0.000
0982 -0.036 22752 0.000
0975 0.096 33863 0.000
0.966 -0.061 4479.4 0.000
0.957 0.017 55534 0.000
0.948 -0.062 66068 0.000
0.937 -0.020 78337 0.000
0927 -0.037 86483 0.000
9 0917 0.024 9636.9 0.000
10 0907 0.035 10606, 0.000
11 0897 -0.045 11555. 0.000
12 0.887 -0.018 12482 0.000
13 0877 0.039 13389. 0.000
14 0867 -0.027 14277. 0.000
15 0.856 -0.024 15144, 0.000
16 0.847 0.025 15992 0.000
17 0838 0.030 18823, 0.000
18 0829 0.022 17637. 0.000
19 0.820 -0.022 18434, 0.000
20 0811 -0.019 19214, 0.000
21 0.801 -0.046 19976. 0.000
22 0790 -0.086 20718. 0.000
23 0779 -0.020 21442, 0.000
24 0770 0.035 22147. 0.000
25 0750 -0.053 22834, 0.000
26 0747 -0.011 23500. 0.000
27 0736 -0.025 24147. 0.000
28 0725 0.030 24775. 0.000
29 0713 -0.042 25385. 0.000
30 0702 0.013 25975. 0.000
31 0691 -0.005 28548, 0.000
32 0680 0.002 27102 0.000
33 0668 -0.004 27639. 0.000
34 0.857 -0.024 28158. 0.000
35 0.645 -0.019 28659. 0.000

36 0.633 -0.030 29142 0.000

E==7| 1 0991 0991 1147.8 0000
1 2 0982 -0.036 22752 0.000
3 0975 0096 3363 0000
4 0966 -0.061 4470.4 0.000
5 0957 -0.017 55634 0000
6 0948 -0.062 66C6.8 0.000
7 0937 0029 76387 0000
8 0927 -0.037 88483 0.000
9 0917 0.024 96369 0.000
10 0907 0.035 10€06. 0.000
11 0807 -0.045 11255, 0.000
12 0887 -0.018 12482, 0.000
13 0877 0.039 13380, 0000
14 0867 -0.027 14277. 0.000
15 0856 -0.024 15144, 0.000
16 0847 0.025 15892, 0.000
17 0838 0039 16€23. 0.000
18 0829 022 17€37. 0.000
19 0820 -0.022 18434, 0.000
20 0811 -0.019 19214, 0.000
21 0801-0.045 19576, 0.000
22 0790 -0.056 20718. 0.000
23 0779 -0.020 21442, 0.000
24 0770 0.035 22147. 0000
25 0759 -0.053 22€34. 0000
2 0747 -0.011 23500. 0.000
27 0736 -0.026 24147. 0.000
2 0725 0.030 24775. 0000
20 0713 -0.042 25385 0.000
30 0702 0.013 25¢75. 0.000
31 0691-0.005 26548, 0.000
32 0680 0.002 27102 0.000
33 0668 -0.004 27€30. 0000
34 0657 -0.024 28158. 0.000
35 0645 -0.019 28650, 0.000
3 0633 -0.030 20142 0.000

Fig 4.

Level data

Fig 5. t difference

=}
[=

|
<}

ATATTUUUUU

1 -0.430 -0.430 216.04 0.000
2 0167 -0.432 24853 0.000
3 0121 -0.254 28562 0.000
4 -0.013 -0.215 26582 0.000
5 -0.030 -0.193 266.8¢ 0.000
6 0039 -0.130 268.61 0.000
7 -0.011 -0.108 26875 0.000
8 -0.007 -0.082 268.80 0.000
9 -0.031 -0.130 269.91 0.000
10 0.052 -0.070 273.10 0.000
11 0.019 -0.003 273.54 0.000
12 -0.104 0110 286.16 0.000
13 0.071 -0.083 29214 0.000
14 0.039 -0.005 293.95 0.000
15 -0.056 -0.002 297.61 0.000
16 -0.030 -0.063 298.68 0.000
17 0.043 0059 300.86 0.000
18 -0.007 -0.066 300.92 0.000
19 -0.013 -0.079 301.12 0.000
30 -0.011 0126 301.26 0.000
21 0.045 0.084 30368 0.000
22 0.038 0043 30538 0.000
23 -0.412 -0.051 32018 0.000
24 0.068 -0.005 32561 0.000
35 0.021 0052 326.14 0.000
26 0.006 -0.013 32617 0.000
27 -0.005 -0.049 326.20 0.000
28 0.026 -0.017 327.00 0.000
29 -0.044 -0.052 329.31 0.000
30 0.037 -0.004 330,97 0.000
31 0.004 0008 330,99 0.000
32 -0.034 -0.037 33240 0.000
33 0.016 -0.017 33270 0.000
34 0.017 -0.060 333.03 0.000
35 0.050 -0.010 336.05 0.000
36 -0.047 -0.050 338.76 0.000

Fig 6. nd difference

At this stage, a correlogram analysis is performed, which involves testing the correlogram to observe
autocorrelation patterns using the Autocorrelation Function (ACF) and Partial Autocorrelation Function
(PACF). The results of this test identify the most appropriate AR (p) and MA (q) model orders.

Testing and determining the best ARIMA

The results of the ARIMA test analysis obtained from the data testing are as follows:
Table 2. Best Arima Results

Variables

Model ARIMA AlC

SC

HQ

share

110

13.43993

13.45297

13.44485

Share

011

13.43961

13.45265

13.44453

share

111

13.43222

13.44960

13.43878

Based on the results of the ARIMA model selection test, it can be seen that the AIC, SC, and HQ
values of ARIMA (1,1,1) are smaller than those of ARIMA (1,1,0) and ARIMA (0,1,1). Lower AIC, SC, and
HQ values indicate that the model is more efficient in explaining the data with a smaller error rate.
Therefore, ARIMA (1,1,1) is the best model for forecasting stock data, because it is able to better capture
data patterns and provide more accurate prediction results than the other two models.

Heteroscedasticity Testing
After the best ARIMA model is determined, the ARCH-LM Test is carried out to detect

heteroscedasticity (changes in residual variance).

Heteroskedasticity Test ARCH

F-statistic 33.89313  Prob. F(1,1161) 0.0000
Obs*R-squared 32088848 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 01/13/26 Time: 14:29
Sample (adjusted). 1/06/2020 7/30/2025
Included observations: 1163 after adjustments
Variable Coefficient Std. Error - t-Stafistic Prab.
c 32986.73 3304171 9.983361  0.0000

RESIDA2(-1) 0168413 0028928 5821781  0.0000
R-squared 0.028365 Mean dependentvar 39662.73
Adjusted R-squared 0027528 3.D. dependentvar 107163.0
S.E. of regression 105677.7  Akaike info criterion 2597589
Sum squared resid 1.30E+13  Schwarz criterion 2598458
Log likelihood -15102.98 Hannan-Cuinn criter. 2597918
F-statistic 3389313 Durbin-Watson stat 2.025580
Prab{F-statistic) 0.000000

Fig 7. Heteroscedasticity test results
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At this stage, a heteroscedasticity test is performed on the residuals from the selected ARIMA
model. This test is performed to determine whether there are any symptoms of non-constant residual
variance, or heteroscedasticity. The test results indicate that heteroscedasticity is still present, requiring
further modeling using ARCH or GARCH methods to better model stock price volatility.

Testing and determining the best Garch

Table 3. Best Garch Results

Variable D(BNSI)-ARIMA(L,1,1)

GARCH (1,0) GARCH(1,1) GARCH(1,2) GARCH(2,1) GARCH(2,2)
AlC 13.29298 13.01123 13.00615 12.99332 12.99490
sC 13.31473 13.03732 13.03660 13.02377 13.02969
HQ 13.30119 13.02107 13.01764 13.00481 13.00803

The selection of the best model again refers to the smallest AIC, SC, and HQ values. Based on the
results from the table above, it shows that Garch (2,1) is the best model because it provides the lowest
information criterion value.

LM arch test

The results of the ARCH (Lagrange Multiplier Test) heteroscedasticity test are in the image below.

Fig 9. LM arch test

Heteroskedasticity Test. ARCH

F-statistic 0.269140 Prob. F(1,1160) 0.6040
0Obs*R-squared 0.269541 Prob. Chi-Square(1) 0.6036
Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 011326 Time: 14:53

Sample (adjusted): 1/07/2020 7/30/2025
Included observations: 1162 after adjustments

Variable Coeflicient Std. Error +-Statistic Prob.
c 1.0224158 0.077588 1317754 0.0000
WGT_RESID"2{-1) -0.015233 0.029363  -0.518787 0.6040
R-squared 0.000232 MWean dependentvar 1.007090
Adjusted R-squared -0.000630 3.D. dependentvar 2.444878
S.E. of regression 2.445648 Akaike info criterion 4.628217
Sum squared resid 5938.184 Schwarz criterion 4636922
Log likelihood -2686.994  Hannan-Cuinn criter. 4.631501
F-statistic 0.269140 Durbin-Watson stat 1.999192
Prob(F-statistic) 0.604008

Forecasting

In this study, forecasting was carried out to predict stock prices atPT Astra Agro Lestari. Forecasting
was conducted for three days, from July 31 to August 5, 2025.0n several days determined by ARIMA and
GARCH modeling, the following are the predicted results for PT Astra Agro shares.sustainable

713112025 12775.58 1277558 8982177 A7067.78
8/04/2025 12774.57 12774.57 8986.230 A7064.92
8/05/2025 12773.56 12773.56 8990.283 aroe2.18
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Table 4. Accuracy Results

No Year Stock price prediction  Actual stock price Accuracy
1 07/31/2025 12775.58 6,800 53%
2 04/08/2025 1277457 6,750 52%
3 05/08/2025 12773.56 6,900 54%

Average: 53%
Based on the calculations, the stock price forecasting accuracy of PT Astra Agro Lestari Thk was

53%. This value indicates that although the forecasting model was able to follow stock price movement
patterns, there was still a significant difference between the predicted and actual prices. This was due to
stock price fluctuations influenced by various external factors outside the model.

V. CONCLUSION

This study concludes that the daily stock price data of PT Astra Agro Lestari Tbk (AALI) is not
stationary at the initial level, but becomes stationary after the first differentiation, with the ARIMA(1,1,1)
model as the best based on the smallest AIC, SC, and HQ criteria. The ARCH-LM test confirms the
heteroscedasticity of the ARIMA residuals, so the GARCH(2,1) model is selected to model volatility,
resulting in an average forecasting accuracy of 53% for the period July 31 to August 5, 2025. This finding
confirms the ability of the ARIMA-ARCH-GARCH hybrid in capturing the mean pattern and dynamics of
stock price volatility in the agribusiness sector.However, a major limitation is the 53% accuracy, which
indicates the influence of external factors such as global commodity fluctuations and economic policies
beyond the historical model. Suggestions for future research include integrating exogenous variables
(ARIMAX) or hybrid machine learning models for more accurate long-term forecasting. Practically, these
results provide implications for Islamic investors in managing AALI risk, supporting diversification
strategies, and contributing to decision-making in the Indonesian capital market.
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