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Abstract || Stock investment is a popular choice for securing future financial stability due
to its long-term income potential. Shares of PT Antam Tbk (Antam), commonly referred
to as gold stocks, exhibit a strong correlation with gold prices, particularly during periods
of global economic and geopolitical uncertainty. This study aims to forecast stock prices
using the ARIMA (Auto Regressive Integrated Moving Average) time-series model,
considering the role of gold as a global currency. The data utilized in this study includes
stock prices and relevant influencing factors, such as gold prices and global socio-economic
conditions. The analysis results indicate that the ARIMA (5, 2, 0) model is the most suitable
for forecasting stock prices, as it yields the lowest Akaike Information Criterion (AIC)
value of 0.151031. This model effectively captures significant patterns and trends in the
data, making it a reliable tool for predicting future stock prices. The forecast suggests that
stock prices are expected to increase over the next 12 months, with an estimated value

reaching approximately 1,880.554 by the end of the period.

Keywords || Antam Stock; Gold Prices; ARIMA (Time Seties); Stock Price Forecasting

Abstrak || Investasi saham menjadi pilihan populer untuk mempersiapkan dana masa
depan dengan potensi penghasilan jangka panjang. Saham PT Antam Tbk (Antam), yang
dikenal sebagai saham emas, menunjukkan hubungan erat dengan harga emas, terutama di
tengah ketidakpastian ekonomi dan geopolitik global. Penelitian ini bertujuan meramalkan
harga saham), menggunakan model Arima (Time Series), dengan mempertimbangkan
prospek emas sebagai mata uang dunia. Data yang digunakan mencakup harga saham), dan
faktor terkait, seperti harga emas dan kondisi sosial ekonomi global. Hasil analisis
menunjukkan bahwa model Arima (5,2,0) merupakan model terbaik untuk peramalan harga
saham), dengan nilai Akaike Information Criterion (AIC) terkecil sebesar 0,151031. Model
ini mampu menangkap pola dan tren signifikan dalam data, sehingga akurat untuk prediksi
harga saham di masa depan. Prediksi menunjukkan harga saham), diperkirakan meningkat
dalam 12 bulan ke depan, dengan estimasi mencapai 1880,554 pada akhir periode.

Katakunei || Saham Antam; Harga emas; Arima (Time Seties); Prediksi Harga Saham
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Introduction

Investment is a form of activity undertaken to develop assets, with the
goal of achieving various outcomes, including a prosperous and
tinancially secure life (Surya et al., 2021). One popular type of long-term
investment is stock investment. Stock investment involves the
allocation of capital into a company, whereby investors gain partial
ownership through shares (Yeni et al, 2024). By holding shares,
investors are entitled to a portion of the company’s assets and may
participate in shareholder meetings, offering them the opportunity to
influence decision-making that impacts the company’s direction.

The primary purpose of stock investment is to secure funds for
the future. With a well-devised strategy, this type of investment can
generate stable, long-term returns (Demirel et al., 2023). These returns
stem from both the appreciation of stock prices and dividends
distributed by the company to its shareholders. Furthermore, stock
investment can serve as capital for future needs, whether for business
expansion, education, or other purposes. The returns from such
investments can become a valuable source of funds. Therefore,
understanding the risks and strategies associated with investment is
crucial to maximizing the potential benefits from stock investments.

Antam shares, commonly referred to as gold stocks, represent a
company that produces Antam-certified gold bars. This certification
assures investors of the quality and reliability of the product, making
Antam shares an attractive investment choice for those interested in the
gold industry (PT Aneka Tambang Tbk, 2023). As a result, Antam
shares are a preferred investment option for individuals looking to
invest in the precious metals sector, which has promising prospects.

In addition to investing in Antam shares, physical gold investment
remains highly appealing. Gold has long been regarded as a safe-haven
asset capable of withstanding economic volatility. Its value tends to
remain stable, making it a preferred option for investors seeking low-
risk investment instruments.

Although the return on gold investment may not be as high as that
of other investment vehicles, its stability is an inherent advantage. In
comparison to stocks or other higher-risk assets, gold offers a safer
means of value preservation over the long term. Consequently, both
Antam shares and physical gold represent viable investment options,
depending on the investor’s risk profile and financial objectives
(Widuhung, 2014).
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The prices of gold and Antam shares are influenced by similar or
interconnected factors. Both are closely linked to global economic
conditions, monetary policies, and market supply and demand. As gold
prices increase, the value of Antam shares typically rises as well, given
the company’s operations in the gold and precious metals mining
sectof.

Socio-economic conditions play a significant role in determining
fluctuations in gold prices. Factors such as inflation, interest rates,
currency exchange rates, and political instability can trigger substantial
changes in the price of gold (Hasanudin et al., 2022). Therefore, it is
crucial for investors to understand market dynamics in order to make
informed decisions when investing in gold or related stocks.

To anticipate unforeseen price changes, forecasting gold prices is
an essential step for investors. By analyzing historical trends, global
economic factors, and government policies, investors can predict
potential gold price movements in the future (Maryati et al., 2023). A
comprehensive understanding of these factors aids in developing a
more informed investment strategy, thereby reducing the risk of
financial loss (Amri et al., 2024).

During periods of global economic and geopolitical uncertainty,
such as the Covid-19 pandemic and the Middle East conflict, gold
prices tend to rise, and Antam shares also experience increases, as
investors seek safer assets. Previous research conducted by Dewi et al
(2022) found that during the Covid-19 pandemic, gold prices rose
within 30 days, with a daily percentage increase of 1-3%. Similarly, when
prospects for global economic recovery led to declines in gold prices,
Antam shares also tend to decrease as investors shift their investments
to riskier assets.

In recent years, fluctuations in fiat currency values and global
economic uncertainty have led to discussions about replacing
conventional currencies with gold. Some argue that gold, as an asset
with intrinsic value and long-term stability, can serve as a safer
alternative to fiat currencies, which are vulnerable to inflation and
monetary policy changes.

Moreover, the price of precious metals, particularly gold, is
expected to increase significantly in the future. This projection is based
on various global economic factors, including growing demand for gold
as a hedge against economic and geopolitical uncertainty. Gold is often
the primary choice for investors during periods of financial market
pressure, which further drives price increases.
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A key factor expected to accelerate the increase in gold prices is
the interest rate cut policy by the United States Federal Reserve (Crafts
& Fearon, 2010). As interest rates decrease, dollar-based investment
yields tend to weaken, prompting investors to shift their investments
toward more stable assets, such as gold. This shift may reinforce the
upward trend in gold prices over the long term.

This optimism followed the rise in U.S. inflation in October,
which is likely to have a significant impact on the future increase in
Antam shares. Previous research has demonstrated that the price of
gold and the exchange rate of the dollar against the rupiah influence the
share price of PT. Antam Tbk (Sinay et al., 2018). The increase in gold
prices positively impacts Antam’s stock returns (Faraga et al., 2017).
The purpose of this study is to conduct a predictive analysis of Antam’s
share price in the future, considering the anticipated increase in gold
prices and the potential shift toward gold as the world’s currency.

Methodology

The data used in this study are secondary data. This study covers the
stock price data of PT. Antam Tbk for the period from January 2010 to
December 2024. The data is collected on a monthly basis, and data
processing is carried out using EViews software. The methodology
employed in this study involves the collection, examination, and
analysis of scientific data obtained from research materials. Data
analysis 1s conducted using the Arima method. Before applying the
Arima method to the data, several preliminary tests are performed,
including stationarity tests, differencing processes, and correlograms, to
determine the autoregression coefficient. The following are the stages
of Arima analysis that are conducted for forecasting:

Data Stationarity

Stationarity testing of the data is performed using the autocorrelation
function correlogram (ACF and PACF) to identify time patterns. If the
data is non-stationary, a log transformation or differencing process is
applied until the data becomes sufficiently stationary (Greunen et al.,
2014).

Determining the Values of p, d, and q in Arima

Once the time-series data is sufficiently stationary, the next step is to
determine the Arima model (p, &, g). The values of p and g are
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determined by observing the ACF and PACF function patterns of the
stationary data, while the value of d is determined by the number of
differencing operations required to achieve stationarity (Rahmawati et

al., 2021).
Avrima Model Parameter Estimation

Parameter significance testing is conducted on the Arima model to
assess whether the model is statistically significant. If the model is
sufficiently significant, the analysis proceeds to the next stage;
otherwise, further tests are conducted using alternative Arima models

(Muis & Setiyadi, 2020).
Forecasting

During the forecasting stage, the best model is selected based on the
previous analysis. This model is chosen by evaluating its accuracy,
relevance to the data used, and its ability to describe the patterns and
trends in the data. The results of the forecast serve as the foundation
for decision-making or recommendations in the study. By
understanding the patterns that emerge, researchers can identify
potential changes and provide a clearer insight into the phenomenon
being investigated.

Analysis and Discussion

Based on the plot below, it is evident that the data still exhibits a trend,
indicating that the data is not yet stationary. This trend suggests a
change in pattern over time, both in terms of the mean and variance.
Non-stationarity can compromise the accuracy of subsequent analyses,
necessitating steps to stabilize the data.
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Figure 1. Stock Price Trend Plot

Moreover, the results of statistical tests confirm that the data is not
stationary. This is evident from the probability value (p-value), which is
greater than the significance level of « = 0.05. In the stationarity test,
when the p-value exceeds the significance threshold, the null hypothesis

(Ho), which asserts that the data is non-stationary, cannot be rejected.
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Figure 2. Stationarity Test and Autocorrelation Analysis of Stock Price Time Series
Data

Therefore, data transformation or differencing is required to
achieve stationarity. This step is crucial to ensure that the data can be
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analyzed with greater accuracy and that the forecasting results are more
reliable. Once the data is confirmed to be stationary, the appropriate
model can be applied for further analysis. To address non-stationarity
in variance, data transformation is performed using the logarithmic
method, specifically by applying Log(data). This transformation aims to
stabilize the variance and reduce extreme fluctuations in the data,
allowing for clearer patterns to emerge. As a result, the data analysis can
be conducted with greater accuracy and validity.
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Figure 3. Time Series Analysis of Lstockprice

However, based on the Lhargasaham (LLstockproce) data plot above,
the logarithmic transformation has not fully rendered the data
stationary in terms of the mean. This is apparent from the data pattern,
which still displays a trend, indicating that the mean continues to change
over time. This trend suggests that the data still contains a pattern that
must be removed in order to satisfy the stationarity assumption.
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Figure 4. Stationarity Test of DI stockprice

Additionally, the results of the statistical test indicate that the
probability value (Prob) remains greater than o = 0.05. Consequently,
the null hypothesis (H0), which states that the data is not stationary,
cannot be rejected. Therefore, to achieve stationarity in the mean,
turther steps, such as data differencing, are necessary to ensure more
accurate forecasting analysis. To address the issue of non-stationarity,
even after applying the logarithmic transformation, the next step is to
implement the first differencing process on the DIstockprice data.
Differencing is used to remove any remaining trends by calculating the
difference between the current observation and the previous one. This
process helps stabilize the mean, making the data more suitable for
turther analysis.
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Figure 5. Price Volatility Time Series

Following the first differencing, the graphical results suggest that the
data appears more stationary, and the probability value (Prob) is now
smaller than o« = 0.05. This indicates that the null hypothesis (HO) can
be rejected, suggesting that the data is approaching stationarity.
However, despite the improved stability, no significant lag is observed
in the statistical test, implying that the process is not yet optimal.
Therefore, a second differencing step is required to ensure that the data
achieves full stationarity in both mean and variance. By applying an
additional differencing process, any remaining trend patterns in the data
can be completely eliminated, resulting in more accurate analysis and
tforecasting outcomes. Once this process is complete, the appropriate
model can be applied for further analysis.
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Figure 6. Augmented Dickey-Fuller Test Results
The data above confirms that stationarity has been achieved, as the
probability value (Prob) is less than o« = 0.05, and a significant lag is
present. In the given dataset, the significant ACF value corresponds to
the first lag, while the significant PACF values range from lag -1 to lag
5.
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Figure 7. Second-Order Price Differences

The ARIMA (p, d, q) models considered, with parameters p = 1, 2, 3,
4,5;q=1;and d = 2, are as follows:

- Model 1: ARIMA (1, 2, 0) or AR(1)
- Model 2: ARIMA (2, 2, 0) or AR(2)
- Model 3: ARIMA (3, 2, 0) or AR(3)
- Model 4: ARIMA (4, 2, 0) or AR(4)
- Model 5: ARIMA (5, 2, 0) or AR(5)
- Model 6: ARIMA (0, 2, 1) or MA(1)
- Model 7: ARIMA (1,2, 1)

- Model 8: ARIMA (2,2, 1)

- Model 9: ARIMA (3,2, 1)

- Model 10: ARIMA (4, 2, 1)

- Model 11: ARIMA (5, 2, 1)

This structured approach ensures clarity and precision in the selection
of the appropriate ARIMA model for forecasting.

Table 1. ARIMA Model Comparison Results

Significant Parameter SSE

AR (1) < 0.05 0.168376 -0.712540 -0.675927
AR (2) < 0.05 0.164316 -0.755245 -0.701825
AR (3) < 0.05 0.159603 -0.806902 -0.735675
AR (4) < 0.05 0.154872 -0.860211 -0.771178
AR (5) < 0.05 0.151031 -0.903503 -0.796663
ARIMA (0,2,1) >(.05 0.142720 -1.015747 -0.980134
ARIMA (1,2,1) >(.05 0.142741 -1.010812 -0.957393
ARIMA (2,2,1) >().05 0.142845 -1.004648 -0.933421
ARIMA (3,2,1) >(.05 0.142766 -0.999393 -0.910360
ARIMA (4,2,1) >().05 0.143170 -0.988259 -0.881419
ARIMA (5,2,1) >(.05 0.143360 -0.980855 -0.856209
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Figure 8. Stock Price Forecast with Confidence Intervals

Based on the data, the results of stock price forecasting for the next 12
months using the Arima (5, 2, 0) model have been obtained. This model
was selected because it effectively captures historical data patterns and
addresses non-stationarity through the differencing process. With this
approach, stock price predictions can be made more accurately,
providing valuable insights for investors in their decision-making
process.

The forecast results indicate that Antam’s stock price is expected
to experience an upward trend over the next 12 months. This increase
suggests potential growth in stock value, influenced by factors such as
market conditions, commodity prices, and relevant economic policies.
This upward trend can serve as a positive signal for investors interested
in investing in Antam shares.

Although the trend is upward, it is essential for investors to
continue considering external factors that may influence stock price
movements. Market fluctuations, interest rate policies, and global
economic dynamics can all affect the accuracy of the forecasts.
Therefore, continuous monitoring and a well-developed investment
strategy remain critical to minimizing risks and maximizing potential
returns.

Conclusion

Antam’s stock price is influenced by factors closely associated with gold
prices, particularly during periods of global economic and geopolitical
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uncertainty. When gold prices rise due to a crisis or inflation, Antam’s
stock tends to increase as well, given that the company operates within
the precious metals mining sector. To predict the movement of this
stock price, the Arima (5, 2, 0) model was selected as the most suitable
model, based on its optimal Akaike Information Criterion (AIC) value
of 0.151031. This indicates a high level of accuracy and efficiency in
capturing historical data patterns.

Using the Arima (5, 2, 0) model, it is estimated that Antam’s stock
price will continue to rise over the next 12 months. The forecast
suggests that by the end of the period, Antam’s stock price may reach
approximately 1,880,554. This model has demonstrated its ability to
capture significant patterns and trends in stock price movements,
making it a reliable tool for forecasting and assisting investors in making
informed investment decisions based on accurate data analysis.

Future research should consider additional factors that could
influence Antam’s stock price, such as government policies and global
economic conditions. Simulations using the Arima (5, 2, 0) model could
be conducted across various scenarios to assess the potential
fluctuations in Antam’s stock price. A more comprehensive analysis is
needed to explore the impact of fiat currency fluctuations and global
economic uncertainty on Antam’s stock price.
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