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Abstract. This study investigates the volatility of stock returns in the Indonesian telecommunications sector 

during the period January 2024 to May 2025. The research focuses on three major issuers PT Telkom 
Indonesia Tbk (TLKM), PT Indosat Tbk (ISAT), and PT XL Axiata Tbk (EXCL) due to their active trading 
and significant market capitalization. Daily closing price data were converted into log returns and tested for 
heteroscedasticity using normality and ARCH-LM tests. The results confirm the presence of volatility 
clustering, particularly in ISAT and TLKM stocks, indicating time-varying volatility. Both ARCH(1) and 
GARCH(1,1) models were estimated to capture the volatility dynamics, with GARCH models demonstrating 
better performance across all three stocks, as reflected by lower AIC values and higher log-likelihood scores. 
ISAT exhibited the highest return fluctuations, while EXCL appeared more stable. These findings highlight 

the persistence of volatility in the telecommunications sector and reinforce the importance of selecting 
appropriate econometric models for risk assessment. The study offers relevant insights for investors and 
market analysts in making data-driven decisions under uncertain market conditions. 
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1. INTRODUCTION 

In investment activities, understanding market risk and uncertainty is very important for investors. One of 

the main forms of risk in financial markets is the instability of the return of an investment instrument, especially 

stocks. The erratic movement of stock prices from time to time creates conditions where investors find it 

difficult to predict the profits or losses that will be obtained [1]. Therefore, it is important to understand the 

characteristics of stock return fluctuations, not only in terms of the direction of movement, but also the level of 

diversity or deviation of returns from their average value, known as volatility. 

One of the most commonly observed forms of risk is stock return volatility. In the Indonesian capital 

market, the phenomenon of volatility clustering in financial markets is a phenomenon where the price of 

financial assets changes drastically in a certain period and the price does not change in other periods [2]. That is, 

sometimes at one time there is data that rises relatively high and at another time drops drastically, which in the 

next period occurs again. This situation is often also called heteroscedasticity [3]. The method used should be 
able to model most of the data while maintaining heteroscedasticity [4]. 

 In this context, the ARCH/GARCH model is suitable for stock data that is time series and exhibits 

heteroscedasticity characteristics. In previous research, this model has been used to analyze various stocks such 

as PT Hanjaya Mandala Sampoerna, where the results show that ARCH or GARCH is often the best model in 

dealing with volatility and predicting stock prices.[2]. In addition, stock price fluctuations are also strongly 

influenced by external factors such as world oil prices and exchange rates. This is reinforced by the findings of 

[5],  which stated that “the world crude oil price variable has a significant positive effect in the long term on the 

composite stock price index, while the exchange rate has a significant negative effect in both the short and long 

term.” 

Previous research also shows that the ARCH/GARCH model is effective in predicting historical stock data. 

As stated by[6], "The GARCH (0,1) model is the most appropriate model to predict Tokai Carbon's stock price. 

The MAPE value shows a low percentage of 4.949972%, which indicates that the ARCH/GARCH method is 
very good at predicting Tokai Carbon stock prices." 

Other findings also conclude that ARCH and GARCH models are able to effectively measure stock 

volatility in tourism sector stocks in Indonesia, where the volatility of PANR stocks is low, while SNLK is very 

high with a volatility value of 1.813231.[7] This finding indicates that the ARCH-GARCH model has the ability 

to distinguish the level of risk between stocks based on their price fluctuation characteristics. 
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However, most of the previous studies are still limited to certain industrial sectors and not many have 

specifically highlighted the telecommunications sector in Indonesia, especially in the context of post-pandemic 

market dynamics and the development of 5G technology. In addition, studies that compare the performance of 

ARCH and GARCH models directly on the stocks of telecommunications issuers in the current period of 
uncertainty are still relatively rare. This suggests a research gap that needs to be filled through empirical studies 

that are more relevant to current market conditions. 

Through this understanding, this study focuses on analyzing the volatility of stock returns of 

telecommunications companies that are actively traded on the Indonesia Stock Exchange, namely PT Indosat 

Tbk (ISAT), PT Telkom Indonesia Tbk (TLKM), and PT XL Axiata Tbk (EXCL). The three companies are 

major players in the national telecommunications industry known to have high stock trading activity on the 

Indonesia Stock Exchange. By using the ARCH and GARCH model approach, this study aims to see which 

model is most suitable in capturing the fluctuation pattern of telecommunication stock returns during the 

observation period. 

This research is expected to contribute to investors and academics in understanding the characteristics of 

stock volatility in the telecommunications sector, as well as a basis for consideration in making more accurate 
and data-based investment decisions. 

2. METHODOLOGY 

2.1 Stock Return Volatility 

Volatility is defined as fluctuations in the return of a security or portfolio within a certain period. Stock 
return volatility describes the rise and fall of stocks over a certain period of time [8]. In addition, stock price 

volatility has the potential to affect market interaction with changes in economic conditions. If Inflation and 

Exchange Rates experience significant fluctuations, then investors will be more careful before making 

transactions because it can cause sharp price movements in the stock market.[9]. 

2.2 Model ARCH (Autoregressive Conditional Heteroskedasticity Model) 

The ARCH model was first developed by Engle (1982) to capture symptoms of heteroscedasticity in time 

series data, especially in financial data such as stock returns[10]. In time series data analysis, the mean is used to 

describe the mean or trend of the data, while the variance reflects the degree of dispersion or volatility of the 

data with respect to the mean. The ARCH (Autoregressive Conditional Heteroskedasticity) model is specifically 
designed to capture patterns of changing variance (heteroscedasticity).  

𝜀𝑡 =  𝑧𝑡√{ℎ𝑡},\𝑞𝑢𝑎𝑑 𝑧𝑡 ∼ 𝑁(0,1)   (1) 

ℎ𝑡 =  𝛼0 + 𝛼1𝜀{𝑡−1}
2   (2) 

Keterangan: 

𝜀𝑡  = residuals (errors) at time t 

𝑧𝑡 = standard normally distributed random error value (mean = 0, var = 1) 

ℎ𝑡= conditional variance at time-t 

𝛼0 = positive constant (intersep varians) 

𝛼1 = coefficient of influence of square of previous period's error 

𝜀{𝑡−1}
2  = squared prior period residuals (represents historical volatility) 

2.3 Model Garch (Generalized Autoregressive Conditional Heteroskedasticity) 

The GARCH model or known as the Generalized Autoregressive Conditional Heteroskedasticity model is 

an extension model of the ARCH model developed by Bollerslev (1986). Elements of previous period residuals 

and residual variance are included in this modeling[10]. This model is used to see how the variance or volatility 

of data changes over time, especially in financial data such as stock returns.  

In the GARCH model, the current variance is affected not only by the error in the previous period, but also 

by the variance in the past [9]. This means that the model can describe a continuous pattern of volatility. With 

this approach, investors can estimate the level of risk based on previous fluctuation patterns. The general 

formula of the GARCH(1,1) model is as follows: 

ℎ𝑡 =  𝛼0 + 𝛼1𝜀{𝑡−1}
2 +  𝛽1ℎ{𝑡−1}   (3) 
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Description: 

ℎ𝑡 = current conditional variance 

𝛼0 = positive constant 

𝛼1 = coefficient of influence of square of previous period's error 

𝜀{𝑡−1}
2  = square of previous period's residuals 

𝛽1= coefficient of influence of previous period's conditional ℎ{𝑡−1} 

2.4 Heteroskedasticity(ARCH-LM) 

Before the application of ARCH and GARCH models, an initial test is conducted to detect whether the 

daily return data contains heteroscedasticity. One of the methods used is ARCH LM (Autoregressive 

Conditional Heteroskedasticity - Lagrange Multiplier Test) as introduced by Engle (1982). 

The purpose of the ARCH LM test is to identify the presence of autocorrelation in the residual variance, 

which is commonly called volatility clustering. If the probability value (p value) of the test is lower than the 

significance level (e.g. 5%), it is concluded that heteroscedasticity is present - thus the ARCH or GARCH model 

should be applied next. This test was conducted on the daily returns of ISAT, TLKM, and EXCL stocks as a 
basis for selecting the appropriate volatility model[11] 

2.5 Research Stages 

This research uses a quantitative approach with descriptive and time series research types. This approach 

was chosen because it is suitable for analyzing stock return data that is quantitative and changes over time. 

Quantitative research is based on the measurement of quantity or number. It applies to phenomena that can be 

expressed in terms of quantity [12]. This is in line with the opinion of [13]. which states that economic time 

series data tend to have unstable or changing variances (heteroscedasticity), so ARCH and GARCH models are 

suitable for analyzing volatility in financial and commodity data. Therefore, this study uses ARCH and GARCH 

models to measure and model the volatility of stock returns in the telecommunications sector in Indonesia. 
The location of this research is not limited by a particular region because the data used is sourced from the 

internet. Data was taken from the official website of the Indonesia Stock Exchange (IDX) and the Investing.com 

platform. The time span for data collection starts from January 2024 to May 2025. This period covers an 

important phase in the national economic recovery, the expansion of 5G technology, and the increasing 

digitization of the telecommunications sector, which allows researchers to observe stock volatility patterns in 

market conditions that are undergoing a process of economic adjustment and strengthening.  

The object of this study is the daily stock returns of three telecommunications sector issuers that are 

actively traded on the Indonesia Stock Exchange, namely PT Indosat Tbk (ISAT), PT Telkom Indonesia Tbk 

(TLKM), and PT XL Axiata Tbk (EXCL). The three were chosen because they are the main players in the 

national telecommunications industry and have a high level of liquidity based on trading time series data during 

the period mentioned. The selection of these three issuers is also supported by the findings of[14] which show 

that TLKM and EXCL have volatility levels that tend to be stable, while ISAT experiences more dynamic 
volatility due to aggressive merger and expansion policies. 

The data collection technique is carried out by downloading historical data on daily stock closing prices 

from the official websites and platforms that have been mentioned. The stock price data is then processed to 

calculate the daily stock return using the log return formula. 

Log Return Formula: 

𝑅𝑒𝑡𝑢𝑟𝑛 =  𝑙𝑛(𝑃𝑡/𝑃𝑡 − 1) (4) 

Data processing is done using the EViews 12 application, which serves to calculate log returns, perform 

heteroscedasticity tests (ARCH-LM), and estimate ARCH(1) and GARCH(1,1) models. EViews was chosen due 

to its ability to handle time series data and provide comprehensive and accurate econometric analysis features. 

3. RESULT AND DISCUSSION 

 
3.1 Results 

Data processing is done by calculating daily stock returns based on closing prices using the log return 

formula. After data processing using daily closing prices of shares from PT Indosat Tbk (ISAT), PT Telkom 

Indonesia Tbk (TLKM), and PT XL Axiata Tbk (EXCL), daily return data is obtained using the log return 

formula 
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The results of log return calculations show different fluctuations between issuers. Before modeling, 

heteroscedasticity test (ARCH-LM test) is conducted on each return data to ensure the presence of volatility 

clustering symptoms. The observation period in this study covers approximately 350 trading days, starting from 

January 2024 to May 2025. This time span was chosen to reflect the recovery and restructuring phase of the 
national economy, as well as the increasing dynamics of competition in the Indonesian telecommunications 

sector. Based on the analyzed daily return data, the three main stocks of this sector-ISAT, TLKM, and EXCL-

show different volatility patterns, with a strong indication of volatility clustering. 

ISAT stock showed sharp return fluctuations throughout the period. One significant example occurred at 

the end of May 2025, when the daily return was recorded at +2.83% on May 27, then reversed downward by 

2.83% on May 28. This pattern reflects symptoms of volatility clustering, which is when large return 

movements-both positive and negative-occur sequentially in close proximity. 

TLKM stock, although known to be more stable, also shows high volatility at certain moments. For 

example, there was a sharp drop of -4.01% on May 23, 2025, followed by a spike of +4.00% on May 26, 2025. 

These fluctuations generally coincide with the announcement period of the company's financial information, 

indicating that volatility in TLKM stock is still very responsive to market sentiment and public information. 
In contrast to ISAT and TLKM, EXCL stock shows relatively calm movements during the observation 

period. EXCL's daily return tended to be close to zero for several consecutive days, and only recorded limited 

gains such as +0.92% on May 28, 2025. This shows that EXCL stock is in a low volatility condition and tends to 

be stable compared to the other two stocks. 

The statistical test results show that all stocks have elements of heteroscedasticity, which is shown through 

the ARCH-LM test. Thus, the use of ARCH(1) and GARCH(1,1) models is considered appropriate to model the 

behavior of stock return volatility during the period. 

3.2 Discussion 

This analysis aims to evaluate the volatility characteristics of stock returns of three major 
telecommunications issuers on the Indonesia Stock Exchange, namely PT Indosat Tbk (ISAT), PT Telkom 

Indonesia Tbk (TLKM), and PT XL Axiata Tbk (EXCL) for 90 trading days in the period January to May 2025.  

The data processing process begins with calculating daily returns using the log return formula, which produces 

time series data describing changes in stock prices in daily time units. 

3.2.1 Descriptive Statistics of Log Return 

 

 

 

 

 

 

 

 

 

  

 

 

         Figure 1. ISAT Log Stock Return            Figure 2. EXCL Log Stock Return  
 Source: EViews output, processed by the author (2025)  Source: EViews output, processed by the author (2025) 
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Figure 3. TLKM Log Stock Return 
Source: EViews output, processed by the author (2025) 

Based on the daily log return graphs of ISAT, EXCL, and TLKM stocks shown in Figures 1, 2, and 3, it 

can be seen that the log return calculation results show significant differences in average return and volatility 

between the three stocks. ISAT stock shows the highest level of volatility, characterized by large return 

fluctuations and frequent extreme spikes, both positive and negative. This pattern is in line with the results of 

the descriptive statistics that show high standard deviation and kurtosis, as well as negative skewness values that 

reflect the unsymmetrical and left-heavy distribution of the data. 
The difference in volatility level is not only caused by external market factors, but can also be attributed to 

the fundamental characteristics of the company. Research by [15] shows that profitability, non-debt tax shield 

(NDTS), and uniqueness have a negative and significant effect on the company's capital structure, while 

tangibility has a positive and significant effect. These findings indicate that the company's internal conditions 

play a role in shaping the funding structure that ultimately affects investors' risk perception of the stock, and has 

an impact on the level of stock price volatility in the market. As stated by [16], the stable financial performance 

of PT Summarecon Agung Tbk, which is indicated by strong liquidity and solvency, reflects the company's 

fundamental strength in maintaining the stability of stock returns and the level of volatility in the market. 

EXCL stock tends to be more stable, with narrower return movements and not too many extreme spikes. 

This corresponds to the lowest standard deviation value and skewness close to zero, signaling an almost 

symmetrical distribution. Nonetheless, the high kurtosis indicates that extreme events are still possible, although 
not as frequent as for ISAT stock.Sementara itu, saham TLKM menunjukkan pola yang berada di antara ISAT 

and EXCL. The daily returns of these stocks fluctuate moderately, not too extreme but also not completely 

stable. The kurtosis and skewness values are close to normal distribution, but the Jarque-Bera test still shows a 

deviation from statistical normality. 

Overall, the log return graph provides a visual picture that reinforces the findings of the descriptive 

statistics, where ISAT is the stock with the highest risk, EXCL is the most stable, and TLKM is in the middle 

position in terms of return volatility and distribution. To provide a clearer picture of the characteristics of the 

distribution and volatility of the three stocks' returns, the following descriptive statistics are summarized: 

Table 1. Summary of Descriptive Statistics of Daily Return of ISAT, TLKM, and EXCL Shares 

Stock Mean Std. Deviation Skewness Kurtosis Jarque-Bera Probabilitas 

ISAT -0.000351 0.030870 -0.760737 8.277615 411.0404 0.000000 

EXCL 0.000291 0.017915 -0.097682 6.113485 132.5979 0.000000 

TLKM -0.001061 0.020461 -0.030142 4.005919 13.83627 0.000990 

 
After descriptive statistical analysis of the log returns of ISAT, EXCL, and TLKM stocks, it is found that 

the three stocks show distribution characteristics that deviate from normality and have high kurtosis, which 

indicates the potential for heteroscedasticity in the return data. To further test whether there are symptoms of 

heteroscedasticity, especially autocorrelation in variance (volatility), the next step is to conduct the ARCH-LM 

(Autoregressive Conditional Heteroskedasticity - Lagrange Multiplier) Test. This test aims to determine whether 

the residual variance of the time series model contains the ARCH effect, which is the basis for choosing a 

volatility forecasting model such as ARCH or GARCH. 

 

3.2.2 Heteroscedasticity Test (ARCH-LM) 

To test the presence of heteroscedasticity in the daily return data, the ARCH-LM (Autoregressive 

Conditional Heteroskedasticity - Lagrange Multiplier) test was conducted on the three stocks, namely ISAT, 
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EXCL, and TLKM. This test aims to determine whether the residual variance of the return data shows 

symptoms of volatility clustering, which is a condition where volatility is not constant, but changes over time. 

Visualization of the ARCH-LM test results for each stock is shown in Figure 4 (ISAT), Figure 5 (EXCL), and 

Figure 6 (TLKM) respectively. 

Table 2. ARCH-LM Test Results on Daily Returns of ISAT, EXCL, and TLKM Stocks 

Stocks F-Statistic Probability Description 

ISAT 60.73318 0.000000 Heteroscedasticity is present 

EXCL 3.503995 0.062122 No heteroscedasticity 

TLKM 4.991737 0.026150 Heteroscedasticity is present 

 
The ARCH-LM test results provide important information about the presence of heteroscedasticity in the 

stock return data. For ISAT stock, the F-statistic value of 60.73318 and probability of 0.000000 indicate that 

there is highly significant heteroscedasticity in the stock return data. This indicates a pattern of volatility 

clustering, which is a condition where the residual variance changes over time and is not constant. Thus, the use 

of ARCH or GARCH models is considered appropriate to model the volatility of ISAT stock returns. 

Meanwhile, TLKM stock also shows symptoms of heteroscedasticity, with an F-statistic value of 4.991737 

and a probability of 0.026150. Although not as large as ISAT, the probability that is still below the 5% 

significance level indicates that the residual variance of TLKM returns is also not constant, so modeling using 

ARCH or GARCH remains relevant. 

In contrast, the test results on EXCL stock show an F-statistic of 3.503995 and a probability of 0.062122. 

Since this probability value is above the 5% threshold, there is not enough evidence to conclude that there is 

heteroscedasticity in EXCL stock returns. In other words, the variance fluctuations of EXCL are relatively stable 
throughout the observation period, so ARCH or GARCH models may not be appropriate to model this stock 

directly. These results reinforce the findings from the previous descriptive statistics, where ISAT and TLKM 

show higher return fluctuations and distribution patterns that deviate from normality. The ARCH-LM test is an 

important basis in choosing the appropriate volatility estimation model for each stock. 

3.2.3 Model ARCH-GARCH Estimation 

After conducting a heteroscedasticity test using ARCH-LM, it was found that two of the three stocks, 

ISAT and TLKM, showed significant heteroscedasticity symptoms, while EXCL did not. However, to maintain 

the consistency of the analysis and to provide a comprehensive comparison between the three stocks, the 

ARCH(1) model is still applied to the EXCL stock return data. This application is intended to evaluate the 
extent to which the ARCH(1) model is able to capture volatility dynamics even though there is no strong 

indication of heteroscedasticity symptoms in the EXCL data.  

The ARCH (1) model estimation in analyzing the volatility of daily stock returns of ISAT, TLKM, EXCL 
is presented in Table 3 below: 

Table 3. ARCH (1) Model Estimation Results ISAT, TLKM, EXCL  

Stock  Parame

ter 
Koefisien p-Value AIC Log 

Likelihood 
Keterangan 

ISAT ω 0,000649 0,0000 -4,234,252 6,953,002 Volatilitas 

dipengaruhi oleh 

residual kuadrat 

sebelumnya 

secara signifikan 
  α₁ 0,297867 0,0000       
TLKM ω 0,000367 0,0000 -4,941,853 8,109,900 Koefisien α₁ tidak 

signifikan efek 

volatilitas jangka 

pendek lemah 
  α₁ 0,120775 0,0737       
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EXCL ω 0,000248 0,0000 -5,222,467 8,568,733 Model mampu 

menangkap 

volatilitas 

meskipun data 

kurang 
heteroskedastik 

  α₁ 0,277878 0,0016       

 

The ARCH(1) model is used to measure the volatility of stock returns by assuming that the current 

variance is affected by the previous period's squared residuals. The general form of the ARCH(1) model 
corresponds to the following equation: 

𝜎𝑡
2 =  𝜔 +  𝛼1𝜀{𝑡−1}

2  (5) 

Based on the estimation results in Table 3, ISAT stock shows that the parameters ω of 0.000649 and α₁ of 

0.297867, both significant at the 1% level (p-value = 0.0000). This indicates that the volatility of ISAT stock 

returns is strongly influenced by extreme fluctuations in the previous period, reflecting the volatility clustering 

symptom. For TLKM stock, the α₁ value of 0.120775 is not significant (p-value = 0.0737), although ω remains 

significant. This indicates that although there is a slight influence of the squared residual variable on the current 

variance, its strength is not large enough to form a persistent volatility pattern.  

As for EXCL stock, both parameters are significant, namely ω of 0.000248 and α₁ of 0.277878 (p-value = 

0.0016), so the ARCH(1) model is considered quite capable of describing the dynamics of EXCL volatility, 
although the previous ARCH-LM test results show no indication of strong heteroscedasticity. In general, the 

ARCH(1) model provides an initial picture of the effect of return surprises or sharp price movements in the past 

on current volatility, but is not effective enough in capturing the effects of volatility that is sustained in the long 

run. 

After the ARCH(1) estimation, the GARCH(1,1) model is used to capture volatility that is more persistent, 

by considering the effect of residuals and variance of the previous period. The estimation of this model is 
applied to ISAT, TLKM, and EXCL stocks, and the results are presented in Table 4 below. 

Table 4. GARCH (1,1) Model Estimation Results ISAT, TLKM, EXCL 

Saham Param

eter 

Koefisien p-Value AIC Log 

Likelihood 

Keterangan 

ISAT ω 0,0000943 0,0002 -4,252,644 6,993,073 Volatilitas 
jangka panjang 

signifikan, β₁ 

mendekati 1 

clustering kuat 

  α₁ 0,123324 0,0000       

  β₁ 0,777935 0,0000       

TLKM ω 0,0000066 0,0300 -4,989,763 8,198,300 β₁ sangat tinggi 

(0,9661) 

volatilitas 

sangat 

persisten 
  α₁ 0,021234 0,0809     Efek inovasi 

lemah namun 

tetap relevan 

  β₁ 0,966120 0,0000       

EXCL ω 0,0000019 0,0396 -5,386,411 8,846,781 Model terbaik 

secara AIC; β₁ 

mendekati 1. 

meski stabil, 

tetap persisten 

  α₁ 0,050175 0,0001       

  β₁ 0,940641 0,0000       

To capture the more persistent nature of volatility, the GARCH(1,1) model is used, which incorporates the 
previous period variance variable into the model. Mathematically, the GARCH(1,1) model is formulated as: 

𝜎𝑡
2 =  𝜔 +  𝛼1𝜀{𝑡−1}

2 +  𝛽1𝜎{𝑡−1}
2   (6) 
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The estimation results in Table 3 show that all stocks have high and significant β₁ coefficients, indicating 

the persistence of volatility in telecommunication sector stock returns. For ISAT, the parameters α₁ is 0.123324 

and β₁ is 0.777935, both significant at the 1% level, with an AIC of -4.252644. This indicates that ISAT's 

volatility is not only affected by the previous shock but also by past variance, so the GARCH(1,1) model is 
more appropriate than ARCH(1). 

In TLKM stock, the coefficient β₁ of 0.966120 is very high and significant, indicating that the volatility of 

TLKM returns is very persistent over time. Although α₁ (0.021234) is not significant, the effect of past variance 

still dominates. The model also produces a lower AIC value (-4.989763) than ARCH(1), which reinforces the 

conclusion that GARCH is more appropriate. 

For EXCL stock, the parameters β₁ of 0.940641 and α₁ of 0.050175 are both significant, and the AIC value 

is the lowest at -5.386411. This indicates that EXCL has a stable volatility structure but still experiences the 

long-run effect of past variance. Thus, GARCH(1,1) is proven to be the model that is best able to capture the 

volatility pattern of telecommunication stock returns during the observation period. 

4. CONCLUSION 

Based on the results of processing daily stock return data in the telecommunications sector during the 

period january to may 2025, it was found that there were differences in volatility patterns between each issuer. 

PT Indosat Tbk (ISAT) shares show a high level of fluctuation accompanied by indications of strong volatility 

clustering, indicating that large return movements tend to be close together in time. Shares of PT Telkom 

Indonesia Tbk (TLKM) reflect a moderate level of volatility, with fluctuations occurring in less extreme 

intensity. Meanwhile, PT XL Axiata Tbk (EXCL) stock tends to be more stable, with daily returns moving 

relatively calmly during the observation period. 

ARCH-LM test results confirm the presence of heteroscedasticity symptoms in ISAT and TLKM stocks, 
so modeling using ARCH and GARCH is relevant for both stocks. Although the test results on EXCL stock 

show no significant heteroscedasticity, ARCH and GARCH models are still applied for the purpose of 

comparison and consistency of analysis. 

From the model estimation results, it is known that GARCH(1,1) consistently provides better results than 

ARCH(1) for all stocks analyzed. This is indicated by the higher log-likelihood value and lower Akaike 

Information Criterion (AIC) in the GARCH model. In addition, the high GARCH coefficients, especially in 

ISAT and EXCL stocks, indicate that the market volatility of telecommunication sector stocks is persistent and 

has a long-term effect. 

Overall, the findings in this study confirm the importance of selecting an appropriate model in measuring 

and predicting stock volatility. The GARCH model proved to be more accurate in describing the behavior of 

stock return volatility in the telecommunications sector. The results of this study are expected to contribute to 
investors, analysts, and policy makers in understanding market risk and developing more appropriate and data-

based investment strategies. 
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