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Abstract. The Primary objective of this research is to assess the extent of the impact of
interest rates on forecasting the stock prices of banking institutions, specifically focusing
on Bank Central Asia (BBCA) and Bank Mandiri (BMRI) listed on the Indonesia Stock
Exchange (IDX). The study utilizes data from the year 2022 to predict the stock process in
2023 and subsequent years. This research employs a forecasting model approach, utilizing
Bank Central Asia (BBCA) and Bank Mandiri (BMRI) as the sample entities. The data
processing techniques encompass Descriptive Statistics, Single Moving Averages,
Exponential Smoothing, and Regression Analysis. The dataset comprises secondary data
from monthly stock data for 2022. Additionally, interest rate values for the year 2022. This
research indicates that prospective investors prefer investing in Bank Mandiri (BMRI)
stocks over those of Bank Central Asia (BBCA). Further investigation is warranted to
explore the factors influencing stock prices, with one notable factor being the interest rates
set by Bank Indonesia.
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1 Introduction

The performance of the Indonesian stock market is often measured by the Composite Stock
Price Index (IHSG), a composite index comprising various listed companies. The Jakarta
Composite Index (JCI) serves as a crucial indicator, reflecting overall market sentiment and
performance. The JCI's movements are closely watched by investors and analysts as they
provide valuable insights into the dynamic nature of the market.

In Indonesia, the investment landscape is influenced by various factors, with the prevailing
interest rate standing out as a key determinant. The relationship between interest rates and stock
prices is multifaceted, and fluctuations in interest rates significantly impact investment
decisions and overall market sentiment.
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The influence of interest rates on banking share prices in Indonesia throughout 2023 has
garnered significant attention and concern. A comprehensive study conducted by the
Indonesian Financial Research Institute [1] has shed light on the pivotal role interest rate
fluctuations played in shaping the performance of banking shares during this period. The
research reveals that changes in interest rates exert a direct influence on the valuation of
banking stocks, subsequently impacting investor confidence and market dynamics. These
findings align with the conclusions drawn by [2] and [3], reinforcing the critical importance of
considering interest rates in the analysis of stock prices.

As the Indonesian investment landscape continues to evolve, understanding the relationship
between interest rates and stock prices becomes essential for investors seeking to make
informed decisions. The dynamic interplay between these variables not only shapes individual
stock performances but also contributes significantly to broader market dynamics. This study
delves into the nuanced interplay between interest rates and the stock prices of two prominent
players in the Indonesian stock exchange: Bank Central Asia (BBCA) and Bank Mandiri
(BMRI). Through a comprehensive time- series forecast, we aim to analyze the impact of
interest rates on the stock prices of these key banking institutions, shedding light on the
potential implications for investors and offering valuable insights into the broader economic
landscape.

As we navigate the complex web of market dynamics, this research endeavors to contribute to
a deeper understanding of the factors influencing stock prices, enabling stakeholders to make
more informed and strategic investment choices. The insights presented in this study are drawn
from a synthesis of relevant literature, including works by [2], [3], and the comprehensive
financial analyses provided by the Indonesian Financial Research Institute [1]. By integrating
these perspectives, we aim to provide a robust foundation for our exploration into the
relationship between interest rates and the stock prices of BBCA and BMRI.

As we embark on this analytical journey, it is essential to consider the multifaceted nature of
financial markets and the diverse factors that contribute to their fluctuations. Through rigorous
analysis and the incorporation of reputable sources, we aim to contribute meaningful insights
that resonate with both academic discourse and practical investment considerations.

Literature review

Market Capital

The capital market serves as a platform for trading diverse long-term financial instruments,
offering avenues for companies and other entities to secure funding and for individuals to
engage in investment activities. Its pivotal role in a nation's economy is underscored by the
Indonesian Stock Exchange [4]. The capital market has emerged as a catalyst for economic
advancement in countries, particularly those following market economic systems. This is
because it can serve as an alternative source of funding for companies, thus fostering the
development of the capital market. This, in turn, contributes to the growth of Gross Domestic
Product (GDP) and, ultimately, propels a country's economic development [5].



Shares

Shares represent a form of investment within the capital market and serve as a tangible
indication of an individual or entity's ownership stake in a company or limited liability
corporation Indonesian Stock Exchange [4]. Investing in shares is a potentially lucrative
endeavour in the long term. However, numerous factors necessitate consideration before
embarking on an investment journey in the capital market, as engaging in investment brings
forth its unique advantages and risks.

Indonesia Stock Exchange

The Indonesian Stock Exchange is one of Indonesia's major stock exchanges, hosting a variety
of industry sectors. Among these sectors, the banking and financial sector has demonstrated
strong potential and growth prospects over the years. To illustrate, Forbes 2000 The World's
Biggest Companies, a global compilation of the 2000 largest public companies, featured six
prominent Indonesian public companies on May 25, 2016. Notably, four out of these six
companies were from the banking sector. The included entities were Bank Rakyat Indonesia,
Bank Mandiri, Bank Central Asia, Telkom Indonesia, Bank Negara Indonesia, and Gudang
Garam, underscoring the prominence of banking companies within the Indonesian market [6].

Interest Rate

Interest rates are a fundamental aspect of financial markets and the broader economy. The
determination of interest rates is influenced by various factors, including central bank policies,
inflation expectations, and supply and demand for credit [7]. Interest rates are crucial for
borrowing and lending and have significant implications for investment decisions, bond prices,
and currency exchange rates. [8], also cited in [9], describe interest as a reward provided to
individuals for loans or savings, with the amount being determined as a percentage.
Consequently, the interest rate is pivotal in deciding savings and investment amounts. An
increase in interest rates can diminish the inclination of the public and investors to invest while
simultaneously boosting the supply of savings.

Times Series Data

Time series data forecasting methods have developed significantly, including various
approaches and techniques [10]. [11] defines time series data as information regarding the
values of a variable that is organized sequentially over time, typically on a monthly or yearly
basis, symbolized from time t to time t + 1 to time t + n. Additionally, Mondal et al. [12]
studied the effectiveness of time series modeling, particularly ARIMA, in forecasting stock
prices, highlighting the relevance of statistical methods in financial forecasting [12]. The time
series methods employed in this research encompass moving averages and exponential
smoothing.



Descriptive Statistics

Descriptive statistics are a fundamental aspect of quantitative data analysis, providing a
summary of the critical characteristics of a dataset. It encompasses measures such as central
tendency (mean, median, mode), dispersion (range, variance, standard deviation), and
distribution shape (skewness, kurtosis) [13]. Descriptive statistics are essential for
understanding the basic features of data and form the foundation for more advanced statistical
analyses.

Moving Average
The Moving Average method is a forecasting technique that calculates the average of a set of

recent actual values and updates this average as new deals become available [14]. The formula
for this method is allowed:

.

F: = MA, = =5 M

Ft : Prediction for a time period

MAnN : Moving average of n periods

At-i . Actual value in period t-i

n : The number of periods (data points) in a moving average

Exponential Smoothing

The Exponential Smoothing method is a method that continuously improves forecasting by
taking the smoothing average value of past values from time series data in a decreasing
(exponential) manner [14]. The Exponential Smoothing formula is:

Ft =F—1 toeA—1 ~Fe—1)

Ft : Prediction for period t

Ft-1 : Prediction for the previous period

a : Constant value

At-1 : Actual value for the previous period

Forecasting Errors

The forecast error rate provides a measure of accuracy and a yardstick for comparing
alternative methods that may be used. The level of forecasting error can be calculated by
Mean Absolute Deviation and Mean Squared Error [15]. Mean absolute deviation (MAD) is



the average absolute value of forecast errors, regardless of the positive or negative sign.

MAD =} | At Ft|

> : Amount
At : Observation data for period t
Ft : Forecast for period t

Meanwhile, Mean Squared Error (MSE) is the squared difference average between the
predicted and observed values. MSE penalizes more significant errors or amplifies the effect
of large error rates but reduces the number. The forecast error is smaller than a unit.

MSE =Y (A— Fy) 2

> : Amount
At : Observation data for period
tFt : Forecast for period t

Mean Absolute Percent Error (MAPE)

Historical prediction errors are calculated using MAPE to measure the accuracy of prediction
results. Mean absolute percent error (MAPE) calculates the difference between original and
forecast data. The difference is absolute and then calculated as a percentage of the original
data. The smaller the MAPE, the more accurate the forecast value. The formula for calculating
MAPE is as follows:

1 Jactual — forecast|

MAPE = (- 1+ 100%
n |actual|

n : Numbers of sample

Actual : Actual value

Forecast : Prediction/ estimate of value

Regression Analysis

Regression analysis is a fundamental statistical method used to test the relationship between
a dependent variable and one or more independent variables. It is widely applied in various
fields, such as medicine, public health, genetics, and sociology. Cox regression models, for
example, are a popular technique for analysing survival data in nephrology [16] In addition,
spatial regression models have been extended to analyse spatial-temporal binary data,
demonstrating the versatility of regression analysis in demographic analysis [17].
Additionally, using regression analysis in genetics has led to identifying new breast cancer



susceptibility loci, highlighting their significance in biological research [18]. The primary
purpose of using this regression is to predict or estimate how influential interest rates will be
on the share prices of Bank BBCA and BMRI.

2 Methodology

This research focuses on forecasting models and their application to predict banking share prices
at BBCA and BMRI banks. The data utilized in this study consists of secondary data gathered
from monthly stock data for the year 2022, which is publicly accessible on the websites
www.idx.co.id/id and finance.yahoo.com/. Additionally, the researchers obtained interest rate
data for the year 2022 from the official website www.bi.go.id/. The study employs various
forecasting methods, including descriptive statistics, Single Moving Averages, Exponential
Smoothing, and Regression Analysis. To assess the accuracy of predicting share values in the
subsequent period, the researchers utilize MAPE and MSE, which serve as indicators of the
appropriateness of the chosen model for predicting future share values. By comparing the
forecasting results from the five methods, the aim is to identify the model with the lowest error
rate, serving as a guide for future forecasting.

3 Results and Discussion

The actual collection of Closing Stock value data is sourced from the official websites registered
at www.idx.co.id and www.finance.yahoo.com. This data spans from January 2022 to
December 2022, encompassing the movement of Closing Stock values for BBCA and BMRI
banks.

3.1 Descriptive statistics

Data characteristics provide a snapshot of share prices in the banking industry, focusing on
BBCA and BMRI, using descriptive statistical methods. The following summarizes the analysis
results obtained from Microsoft Excel tests.

Table 1. Characteristics of BBCA and BMRI Bank Share Prices January 2022 — December

2022.
Variab Mean Variance Min Max Skewne  Kurtos
el SS is
BBCA 8127 362552 7250 9300 0 0

BMRI 8833 1146629 7475 10550 1 -1
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Table 1 presents an overview of average share prices for prominent banks in 2022, with a focus
on BMRI and BBCA. BMRI exhibited the highest average share price at 8,833, reaching a peak
of 10,550 and a low of 7,475. Conversely, BBCA demonstrated an average of 8,127, with a high
of 9,300 and a low of 7,250. The data highlights the notably elevated average share prices in the
banking sector, crucial for investment decisions. Examining data distribution, both BBCA and
BMRI show positive skewness, indicating a tendency toward higher values. BBCA displays a
symmetrical distribution, while BMRI exhibits a slight rightward skew. Kurtosis values reveal
that BBCA adheres to a normal distribution (kurtosis = 0), while BMRI's data is platykurtic
(kurtosis = -1), departing from normality. These insights lay the groundwork for more detailed
analyses.

Table 2. Moving Average Calculation Results Period to Average (n) =2

Forecasting BBCA Closing Stock Value Using the Moving Average Period to
Average(n)=2 Method

Closing 2-Period
Bulan (2022) Stock Moving
BBCA Average
January 7625
February 8050
March 7975 7838
April 8125 8013
May 7750 8050
June 7250 7938
July 7350 7500
August 8200 7300
September 8550 7775
October 8800 8375
November 9300 8675
December 8550 9050
Bulan/Peri agjutnya 8925

Table 2 provides a comprehensive overview of the computed estimations for the closing stock,
employing a period-to-average (n) of 2. Notably, the absence of an estimated value for January
and February is attributable to the methodology used, which leverages data from the preceding
months to forecast the subsequent months” worth. Consequently, the estimated value for March
is derived from the average closing stock values for January and February. The table
unequivocally signifies that the projected closing stock value for the forthcoming month or
period is IDR 8,925.



Table 3. Moving Average Calculation Results Period to Average (n) = 2

Forecasting BMRI Closing Stock Value Using the Periodic Moving Average Method
up to Average(n) = 2

Closing . ;
Bulan (2022) Stoak o7 mmod Moving
BMRI Average

January 7475

February 7700

March 7900" 7588
April 8950” 7800
May 8500 8425
June 7925" 8725
July 8275" 8213
August 8850 8100
September 9425” 8563
October 10550 9138
November 10525” 9988
December 9925” 10538
Bulan/Periode Selanjutnya " 10225

Table 3 presents the outcomes of a meticulous computational exercise to predict the closing
stock's value, employing a period-to-average (n) of 2. Notably, the absence of any forecasted
value for January and February is a direct consequence of the employed methodology, which
hinges on using data from the two immediately preceding months to predict the value for the
subsequent month. Consequently, the forecasted values for March are derived from the
computed average of the closing stock values for January and February. The tabulated data in
Table 3 unambiguously indicates that the anticipated value of closing stock for the forthcoming
month or period stands at IDR 10,225.



Table 4. Exponential Smoothing Calculation Results (n) = 0.2

Forecasting BBCA Closing Stock Value Using the Exponential Smoothing Method (n) =

0.2
Closing :
Bulan (2022) Stock ix::::h';:::'
BBCA

January 7625

February 8050 7625
March 7975 7625
April 8125 7710
May 7750 7763
June 7250 7835
July 7350 7818
August 8200 7705
September 8550 7634
October 8800 7747
November 9300 7908
December 8550 8086
Bulan/Periode Selanjutnya 8329

Table 4 presents the outcomes of a meticulous forecasting endeavor utilizing the Exponential
Smoothing method, with a specified alpha (a) value of 0.2, applied to the share price data of
BBCA Bank spanning January to December 2022. Within the confines of this table, a discerning
analysis reveals a conclusive inference: the projected value of BBCA's closing stock for the
forthcoming month or period stands at IDR 8,329.

Table 5. Exponential Smoothing Calculation Results (n) = 0.2
Forecasting the BMRI Closing Stock Value Using the Exponential Smoothing Method (n) =

0.2
Closing ;
Bulan (2022) Stock Es’::::;:::'
BMRI

January 7475

February 7700 7475
March 7900 7475
April 8950 7520
May 8500 7596
June 7925 7867
July 8275 7993
August 8850 7980
September 9425 8039
October 10550 8201
November 10525 8446
December 9925 8867

Bulan/Periode Selanjutnya 9198




Table 5 presents the calculated outcomes derived from employing the exponential smoothing
method, with a defined alpha () value of 0.2, to forecast the closing stock's value based on the
stock price data of BBCA Bank from January to December 2022. A discerning table
examination allows for a robust conclusion: the anticipated value of BBCA's closing stock for

the upcoming month or period is IDR 9,198.

3.2

Forecasting Error

Table 6. Calculation Results of MAD and MSE Values Moving Average Method.
Calculation Results of MAD and MSE Values for the Moving Average Method on

BBCA Closing Stock

Closing 2 2
2-Period Movin
Bulan (2022) Stock 9 Error Absolute Squared %Error
BBCA Average

January 7625

February 8050

March 7975" 7838 138 138 18906 57
April 8125 T 8013 113 113 12656 71
May 7750" 8050 -300 300 90000 27
June 7250”7 7938 -688 688 472656 12
July 7350 7500 -150 150 22500 50
August 8200 o 7300 900 900 810000 8
September 8550" 7775 775 775 600625 10
October 800" 8375 425 425 180625 20
November 9300” 8675 625 625 390625 14
December 8550 4 9050 -500 500 250000 18
Bulan/Periode Selanjutnya 3] 8925 -8925 8925 79655625 1

TOTAL 13,538 82,504,219 287
AVERAGE 461 284,859 29
MAD MSE MAPE




Table 7. Calculation Results of MAD and MSE Values Exponential Smoothing Method

Calculation Results of MAD and MSE Exponential Smoothing Values for BBCA Closing
Stock

Closing Stock Exponential

Bulan (2022) Error Absolute Squared %Error

BBCA Smoothing
January 7625
February 8050 7625 425 425 180625 19
March 7975 7625 350 350 122500 23
April 8125 7710 415 415 172225 20
May 7750 7763 -13 13 169 596
June 7250 7835 -585 585 342693 12
July 7350 7818 -468 468 219324 16
August 8200 7705 495 435 245366 17
September 8550 7634 916 916 839560 9
October 8300 7747 1053 1053 1108851 8
November 9300 7908 1392 1392 1938823 7
December 8550 8086 464 464 215234 18
Bulan/Periode Selanjutnya 8329 -8329 8329 69369804 0
TOTAL 14,907 74,755,173 745
AVERAGE 598 489,579 68
MAD MSE MAPE




Table 8. Calculation Results of MAD and MSE Values Moving Average Method.
Calculation Results of MAD and MSE Values for the Moving Average Method on BMRI

Closing Stock

Closing . .
2-Period Movin,
ulan OC| rror solute quare: rror
Bulan (2022 Stock i 9 E Absol Squared %E
BMRI

January 7475

February 7700

March 7900 '5 7,588 313 313 97656 24
April 8950 I’S 7,800 1150 1150 1322500 7
May 8500"$ 8,425 75 75 5625 12
June 7925 'S 8,725 -800 800 640000 1
July 8275 'S 8,213 63 63 3906 131
August 8850'5 8,100 750 750 562500 11
September 9425 '$ 8,563 863 863 743906 10
October 10550’5 9,138 1413 1413 1995156 6
November 10525 'S 9,988 538 538 288906 19
December 9925 ’S 10,538 -613 613 375156 17
Bulan/Periode Selanjutnya S 10,225 -10225 10225 104550625 1

TOTAL 6,575 6,035,313 349
AVERAGE 658 603,531 35
MAD MSE MAPE

Table 9. Calculation Results of MAD and MSE Values Exponential Smoothing Method.

Calculation Results of MAD and MSE Exponential Smoothing Values for BMRI Closing

Stock
Closing Stock Exponential
Bulan (2022) BR:RI Sr:oothing Error Absolute Squared %Error
January $ 7,475
February S 7,700 $ 7,475 225 225 50625 34
March S 7,900 $ 7,475 425 425 180625 19
April 5 8,950 $ 7,520 1430 1430 2044500 6
May S 8,500 $ 7,596 904 904 817216 9
June S 7925 S 7,867 58 58 3387 136
July s 8275 $ 7,993 282 282 79276 29
August $ 8,850 S 7,980 870 870 757332 10
September S 9,425 S 8,039 1386 1386 1921546 7
October ) 10,550 $ 8,201 2349 2349 5517607 4
November S 10,525 $ 8,446 2079 2079 4322935 5
December S 9,925 $ 8,867 1058 1058 1120070 9
Bulan/Periode Selanjutnya $ 9,198 -9198 9198 84609332 0
TOTAL 11,067 | 16,815,519 270
AVERAGE 1,006 1,528,684 25
MAD MSE MAPE




3.3 Appropriate Forecasting Methods

Table 10. Comparison of the results of MAD and MSE calculations using the Moving
Average and Exponential Smoothing methods.

Moving Average Exponential Smoothing

MAD MSE MAD MSE
BBCA 461 284,859 598 489,579
BMRI 658 603,531 1,006 1,528,684

Based on the results obtained from the two methodologies, it is evident that the employment of
the moving average method yields superior and more viable outcomes for investors seeking to
anticipate share prices at Bank BBCA and BMRI in January 2023. This preference arises from
the Moving Average method's ability to exhibit a lower error rate than the Exponential
Smoothing method. Precisely, when assessing the level of forecasting error as quantified by the
Mean Absolute Deviation (MAD), it is discerned that BBCA and BMRI banks record MAD
values of 461 and 658, further bolstering the efficacy of the Moving Average method.
Additionally, the Mean Square Error (MSE) deals for BBCA and BMRI banks are 284,859 and
603,531, respectively, reinforcing the superiority of the Moving Average method.
Consequently, the forecasts for January 2023, as generated by the Moving Average method,
stand at 8,925 for Bank BBCA and 8,329 for Bank BMRI, making it the way of choice for astute
investors.



3.4 Regression Analysis

Table 11. Regression Analysis Calculation Results of Interest Rate Values for BBCA Bank
Closing Stock

Regression Statistics
Multiple F 0.816218
RSquare 0.666211
Adjusted | 0.632833
Standard | 364.8524

Observati 12
ANOVA

df SS MS F Significance F
Regressio 1 2656900 2656900 19.95909 0.00120196
Residual 10 1331173 1331173
Total 11 3988073

Coefficientaandard Err  tStat  P-value  Lower 95% Upper 95%ower 95.05Upper 95.0%
Intercept 5519.083 593.1892 9.304087 3.07E-06 4197.375529 6840.791 4197.376 6840.79114
Suku Bunga 652 145.941 4.46756 0.001202 326.8232551 977.1767 326.8233 977.176745

Based on Table 11, the R-square value indicates that 0,66 or 66% of the variation in BBCA
share prices is explained by the interest rate variable, implying that other factors contribute to
the remaining 34%. This observation is reinforced by the Sig value of 0.001, which is below the
significance level (alpha) of 0.05, affirming a significant influence of the interest rate variable
on BBCA share prices. Additionally, the coefficient of 652 suggests that an increase in interest
rates correlates with a corresponding rise in BBCA share prices.



Table 12. Regression Analysis Calculation Results of Interest Rate Values for BMRI Bank
Closing Stock.

Regression Statistics
Multiple F 0.871471
RSquare 0.759462
Adjusted | 0.735408
Standard | 550.8077

Observati 12
ANOVA

df SS MS £ Significance F
Regressio 1 9579025 9579025 31.57339 0.000221759
Residual 10 3033892 303389.2
Total 11 12612917

Coefficientandard Err  t Stat P-value Lower95% Upper 95%ower 95.05Jpper 95.0%
Intercept 3881.333 895.5215 4.33416 0.00148 1885.987161 5876.68 1885.987 5876.6795
Suku Bunga 1238 220.3231 5.619021 0.000222 747.0895496 1728.91 747.0895 1728.9105

Results of Regression Analysis of Interest Rate Values on BMRI Bank Closing Share Values

Based on Table 11, the R-square value indicates that 0,75 or 75% of the variation in BMRI share
prices is explained by the interest rate variable, implying that other factors contribute to the
remaining 25%. This observation is reinforced by the Sig value of 0.000, which is below the
significance level (alpha) of 0.05, affirming a significant influence of the interest rate variable
on BMRI share prices. Additionally, the coefficient of 1238 suggests that an increase in interest
rates correlates with a corresponding rise in BMRI share prices.

4 Conclusion

The study provides valuable insights into stock price forecasting methods and the impact of
interest rates on BBCA and BMRI bank stock prices. The Moving Average (MA) method was
found to be most suitable for forecasting, with the lowest error rate, as indicated by the Mean
Absolute Percentage Error (MAPE) value. The experiment accurately predicted January 2023
stock prices for BBCA and BMRI, outperforming data spanning 3 and 5 years. The predicted
stock prices for January 2023 using the Moving Average method were 8.925 for BBCA and
10.225 for BMRI, with actual prices at 8.475 and 9.950, respectively, remaining within a 2%
error margin.

The increase in stock prices as of February 15, 2023, reported on official websites, supports the
research's high accuracy. The rise in BMRI's stock price suggests a preference for BMRI stock
among potential investors. Additionally, the increase in interest rates on the Indonesian capital
market has a positive influence, as reported on the website www.liputan6.com.



To further support these conclusions, it is important to consider additional research. For
instance, a data science approach using Long Short-Term Memory (LSTM) for stock price
forecasting in

Indonesia during COVID-19 has been proposed, indicating the significance of various
forecasting methods in the context of market dynamics [19]. Furthermore, a hybrid time series
and artificial neural network model have been used for forecasting banking stock prices, which
could provide additional insights into improving forecasting accuracy [20]

In conclusion, the study's findings are supported using the Moving Average method for stock
price forecasting and the influence of interest rates on stock prices. The additional research on
forecasting methods and models further strengthens the importance of considering various
approaches to enhance the accuracy of stock price predictions.
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