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Abstract  
This study aims to assess and compare different statistical models for effectively predicting stock price 
movements. Specifically, we examine the performance of the ARIMA (Autoregressive Integrated Moving 
Average) model and the Exponential Smoothing method. To illustrate the analysis, we use the stock of 
TLKM as a case study. Our analysis involves applying the ARIMA and Exponential Smoothing methods 
to the time series data of TLKM stock prices. The findings reveal that the ARIMA model yields superior 
accuracy in predicting stock price movements, especially for TLKM stock, when compared to the 
Exponential Smoothing method. However, it is crucial to acknowledge that factors beyond these models 
should be considered when predicting stock prices. This research aims to provide practical guidance for 
individuals interested in making informed decisions regarding stock buying and selling, including 
selecting the most suitable method for predicting future stock prices. It is important to note that this study 
does not serve as an invitation or recommendation to engage in any securities transactions. The 
outcomes of this research are expected to benefit investors in their stock selection process. 
Furthermore, it is anticipated that potential investors will gain confidence in initiating investments within 
the Indonesian Capital Market. In the context of the companies analyzed, PT. Telekomunikasi Indonesia 
can leverage the insights gained from this study to prepare appropriate strategies in response to 
anticipated stock price fluctuations. In conclusion, the findings support the superior accuracy of the 
ARIMA model compared to Exponential Smoothing in predicting stock price movements, specifically for 
TLKM stock. Nonetheless, it is essential to consider additional factors when conducting stock price 
predictions. 
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1. Introduction 

 
Stocks or shares represent a means of participating in the capital of a limited liability company, providing 
advantages like dividends and capital gains. Shareholders also acquire influence, pride, and voting 
rights in shaping company operations. Stock exchanges serve as platforms for trading securities, 
including stocks. In Indonesia, the securities market is referred to as the Indonesia Stock Exchange 
(IDX) or Bursa Efek Indonesia (BEI), playing a vital role as an investment avenue for the general public. 
The IDX's composite stock price index, known as the Jakarta Stock Exchange Composite Index (JCI), 
has demonstrated positive growth and holds a favorable position within ASEAN and Asia-Pacific 
regions. Nevertheless, the IDX's market capitalization is comparatively smaller than the world's largest 
stock exchanges due to reduced investor interest. This study concentrates on capital gains, 
encompassing profits derived from price discrepancies between buying and selling shares influenced 
by market fluctuations. Accurate predictions of future stock prices can aid investors in making well-
informed decisions concerning stock purchases.   
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2. Box Jenkins Method 
 
The Box-Jenkins methodology consists of a collection of models, not just one model. It combines 
autoregressive (AR) and moving average (MA) models. The ARMA (p,q) model, a combination of AR(p) 
and MA(q) models, is well-suited for analyzing single time series data. The AR(p) model can be 
mathematically represented as follows: 

y𝑡= ∅1yt−1+∅2yt−2+∅3yt−3+∅4yt−4+⋯+∅𝑝y𝑡−𝑝+𝜀𝑡 

 

In contrast to the AR(p) model, the MA(q) model utilizes past errors as independent variables. 
The mathematical representation of the MA(q) model is as follows: 

y𝑡= 𝜃1𝜀t−1+𝜃2𝜀t−2+𝜃3𝜀t−3+𝜃4𝜀t−4+⋯+𝜃𝑝𝜀𝑡−𝑞 +𝜀𝑡 

The General Equation for the Box-Jenkins method is represented as 

y𝑡 = ∅1yt−1+∅2yt−2+∅3yt−3+⋯+∅𝑝y𝑡−𝑝 +𝜀𝑡 + 𝜃1𝜀t−1+𝜃2𝜀t−2+𝜃3𝜀t−3+⋯+𝜃𝑝𝜀𝑡−𝑞 

The equation includes y_t for the actual value and 𝜀t for the residuals or random error terms at a specific 
time, t. The 𝜃i represents the coefficients for the nonseasonal MA component with order i, while ∅i 
represents the coefficient for the nonseasonal AR component with order i. It is crucial to emphasize that 
AR and MA models are suitable for analyzing univariate stationary time series data. To determine the 
stationarity of a time series, it is necessary to check for the presence of a unit root. If the series' level is 
not stationary, differencing is applied to achieve stationarity. In such cases, the time series is referred 
to as an ARIMA (p, d, q) model, where p represents the order/degree of Autoregressive (AR), d 
represents the order/degree of differencing, and q represents the order/degree of Moving Average. In 
this particular scenario, the value of d will be equal to 1. 
 
3. Exponential Smoothing Method 
 
There are three models of exponential smoothing methods available. The single exponential smoothing 
model is used to forecast data when there is no seasonality or trend, or when the data is stationary. In 
the absence of seasonality but with a trend in the data, the double exponential smoothing model is 
applied for forecasting. Lastly, when both trend and seasonality are present in the time series data, 
Holt's-Winter exponential smoothing method is used to forecast the data. 
 

The double exponential smoothing model involves forecasting the next period, F_(t+1), by 
considering the previous forecast for period t, F_t, and the observed value of the series in period t, y_t. 
The smoothing constant α, which determines the level of smoothing, must be within the interval of 0 < 
α < 1. 
   

The double exponential smoothing model is an extension of the single exponential smoothing 
approach. It is suitable for time series data that displays a steady rate of growth or decline. Holt's 
Smoothing method incorporates two smoothing constants, α and β. By considering both the level and 
trend components, the double smoothing model enhances the accuracy of forecasts. 

𝐹!"# =	𝐿! +𝑚𝑏! 

𝐿! = 𝛼𝑦!"	(1 − 𝛼)(𝐿!%& − 𝑏!%&) 

𝑏! = 	𝛽(𝐿! − 𝐿!%&) + (1 − 𝛽)𝑏!%& 

In the double exponential smoothing model, the forecast for the next period, F_(t+1), is based on 
the previous forecast for period t, F_t. The model considers the level of the series, represented as L_t, 
and the trend estimates denoted as b_t. It allows for forecasting future periods, where the number of 
periods to be forecasted is typically set to one (m = 1). The observed value of the series in period t is 
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y_t. The smoothing constants α and β are used for smoothing the level and the trend, respectively, and 
they should fall within the range of 0 < α, β < 1. 
 
4. Error Measurement  
 
The purpose of error measurement is to gauge the efficiency of the forecasting model. This study 
employs four widely utilized criteria to evaluate effectiveness: Mean Square Error (MSE), Root Mean 
Square Error (RMSE), Mean Absolute Error, and Mean Absolute Percent Error (MAPE). 
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The t-th sample's forecasting value, Ft, is compared to the corresponding actual value, yt. The total 
number of test sample data is represented by n. 
 
5. Analysis  
 
The line graph presented in Figure 1 illustrates the stock price of PT. Telkom Indonesia (TLKM) and its 
corresponding trend over the period spanning from December 31, 2021, to October 31, 2022, as 
visualized using Minitab software. 
 

 
 

Figure 1 PT. Telkom Indonesia stock’s price from 31 December 2021 until 31 October 2022 
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5.1 Box Jenkins Method 
 
In the Box-Jenkins Methods, three models are employed: ARMA (p,q), ARIMA (p,d,q), and SARIMA 
(p,d,q)(P,D,Q)s. The choice of model depends on the presence of trend and seasonality in the data. 
When the data is stationary at the outset, the ARMA model is utilized for forecasting. In cases where the 
data exhibits a trend without seasonality, the ARIMA model is employed. Finally, if the data demonstrates 
both trend and seasonality, the SARIMA model is applied for forecasting. 
 

   
 

Figure 2 ACF and PACF after Differencing 
 

Table 1  Possible ARIMA Model 
 

     T 
test 

    Q 
test 

    White Noise AIC BIC 

ARIMA (1,1,1) Yes Yes Yes -1.835 -1.7848 
ARIMA (1,1,0) No No No -1.8229 -1.7893 
ARIMA (0,1,1) No No No -1.8228 -1.7893 

 
For our analysis, we will employ the ARIMA(1,1,1) method. This selection encompasses autoregressive 
(AR), differencing (I), and moving average (MA) components. The AR component captures temporal 
dependencies, the differencing component ensures stationarity, and the MA component accounts for 
past forecast errors. By incorporating these elements, the ARIMA(1,1,1) model offers a concise and 
effective approach to predict data dynamics while effectively addressing both trend and seasonality. 
 
5.1 Exponential Method 
 

The value of the optimal parameters which aims to minimize the sum of square error for the 
smoothing constant, α (smoothing constant for level series) and β (smoothing constant for trend) are 
automatically from the Minitab software output. Based on the Minitab software output, the smoothing 
parameter for α and β are 1.26785 and 0.01370 respectively. 

 
6. Comparison Of the Accuracy Of Models 
 
To evaluate the forecasting accuracy and performance of each model, four commonly used tools will be 
employed, namely, Mean Squared Error (MSE), Mean Absolute Error (MAE), Mean Absolute Percentage 
Error (MAPE) and Root Mean Squared Error (RMSE). To perform this evaluation, a total of 49 data 
points from 25th October until 30th December 2022 will be used as an out-of-sample dataset. This 
evaluation will be conducted to determine the forecasting performance and accuracy of all four models 
in the dataset. 
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Table 2  Error Measurement for Forecasting Model 
 

Model MSE RMSE MAE MAPE 
ARIMA (1,1,1) 285421 534.2481 469.5972 12.2302% 
Double Exponential Smoothing 386296 621.5274 557.739 14.4846% 

 
Based on the Error Measurement for Forecasting Model as presented in Table 2, it is evident that 

the ARIMA (1,1,1) model outperforms the exponential smoothing models, as it demonstrates the lowest 
values of MSE, RMSE, MAE, and MAPE. Therefore, it can be concluded that the ARIMA model is the 
most suitable model for forecasting the TLKM stock price.  
Conclusion 
 
The objective of this study is to utilize statistical techniques to forecast the price of PT Telkom Indonesia 
Tbk (TLKM) shares. The research aims to uncover concealed patterns and trends within TLKM's 
historical stock price data. By employing statistical time series methods, the study endeavors to 
construct a precise predictive model that can aid investors and market participants in enhancing their 
decision-making process. The findings from this research are anticipated to empower investors to 
optimize their investment strategies and minimize risks associated with TLKM stock trading. Based on 
the aforementioned analysis, the ARIMA model demonstrates superior predictive performance 
compared to exponential smoothing in forecasting TLKM stock prices. 
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