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Keywords: Forecasting, Stock Price, Abstract: This study aims to forecast the share price of the
Weight Moving Average, Technology technology sector listed on the Indonesia Stock Exchange
(IDX). We sampled 26 of the 34 technology companies
listed on the IDX in 2022. The data used is secondary data
from the official website of the Indonesia Stock Exchange,
namely www.idx.co.id and finance.yahoo.co.id for 9
months, namely the period January — September 2022.
The results showed that the calculation of the Weight
Moving Average (WMA) for the average value of the
Absolute value of forecast error is 16,374.70, and the
value of the Absolute value of the Percentage of Error is
531.10%. The forecasting assessment method uses Mean
Absolute Percent Error (MAPE). The resulting MAPE value
is 3.02%. The highest MAPE score was Kioson Komersial
Indonesia Tbk (KIOS) with a score of 5.99% while the
lowest score was Sat Nusapersada Tbk (PTSN) with a score
of 1.23%. From the results of MAPE for technology sector
companies, it can be concluded that using the WMA
Method and MAPE error valuation falls into the category
of excellent forecasting ability in forecasting stock prices.
So this study aims to make issuers who are interested in
investing in the technology sector have a reference
analysis of stock price forecasting before buying shares.
Because the stock sector of technology companies is
currently predicted to develop in the future.

Companies, Indonesia Stock Exchange
(IDX)
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Introduction

Stock prices are influenced by various internal and external factors, such as domestic and
foreign economic environments, international situations, industry prospects, listed company
financial data, and stock market operations (Hu et al., 2021) If quoting the Composite Stock
Price Index (JCI) closed down 0.29% to 6,581.48 in the last trading of 2021. That way, year to
date (YTD), JCl was recorded to increase by 10.08% compared to JCI at the end of 2020 which
was at 5,979.07 (Qolbi, N, 2021). From these data, it shows that the Indonesian stock market
still has the potential to develop due to the post-pandemic economic recovery.

Hundreds of stocks listed on the Indonesia Stock Exchange (IDX) are divided into
several sectors. Share prices in various business sectors represent investor confidence in the
future profitability of the company and also is used to represent shareholder wealth. When
managing various company resources, he controls and is already reflected in the company's
share price in the market (Rahardika et al., 2022). Throughout 2021, the highest growth was
recorded by the Technology sector index. This is in line with the pandemic period which
encourages people to make adjustments to their daily activities that lead to digital
transformation. On August 6, 2021, PT Bukalapak Tbk, was officially listed as the first
technology unicorn company listed on the IDX. Bukalapak is listed on the Development Board
under the Technology sector and the Software and IT Services sub-sector (IDX, 2021).

Along the way, the performance of technology stocks experienced positive
developments in 2021 This can be seen in the chart below

HISTORICAL PERFORMANCE Jul 13, 2018 - Oct 31, 2022

IDXTECHNO

JCi

545.14%

2018* 2019 2020 2021 2022*

% 1 B 70T 6% £

. 1 7o " % 7% | T8
42% 7 0% 79% 0

48% 3% 3 4 8.9%

Figure 1: IDX IDXTECHNO Fact Sheet Index as of October 2022

Judging from the Fact Sheet released by the Indonesia Stock Exchange (IDX), IDXTECHNO
is the sector that experienced the highest increase compared to the LQ45 and JCl indices. In
2021 IDXTECHNO increased by 707.6%, JCl increased by only 10.1%, and LQ45 decreased by
0.4%.

IDXTECHNOQ's positive trend also reflects the increasing number of technology companies
conducting Initial Public Offerings (IPOs) on the Indonesia Stock Exchange. In 2022, based on
(e-ipo.co.id), at least 5 issuers of technology sector companies have IPO, namely as follows:
PT. WIR ASIA Tbk. (WIRG), PT. GoTo Gojek Tokopedia Tbk (GOTO), PT. Tera Data Indonusa
Tbk. (AXIO), PT. Global Digital Niaga Tbk. (BELI) and PT Techno9 Indonesia Tbk (NINE). For
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more information to see the development of technology sector issuers, it is stated in the
picture as follows.
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Figure 2: Development Chart of Technology Companies listed on IDX

Available information about the capital market can describe the company's stock
price, so the ability and sensitivity to changes in information are also needed to be able to
make the right decisions when investing in the capital market (Permata &; Ghoni, 2019). With
the fluctuation of stock prices, investors need to analyze to see prospects, especially looking
at stock prices and industrial sectors. Fundamental analysis is used to find out whether a price
is expensive (overvalued) or cheap (undervalued). Technical analysis only considers price
movements without regard to the performance of the company issuing shares (Mustagim et
al., 2022). The decision to buy or sell a stock is made using technical analysis. Stock price
patterns usually change quickly, making it difficult to predict (Khanady et al., 2011). Making
reasonable and accurate forecasts for changes in stock prices can greatly reduce an investor's
investment risk. Such forecasts allow investors to incorporate predicted stock prices into
their investment strategies and help investors maximize their investment income (Lu, 2020).

To more accurately predict stock prices, the authors propose a method based on
forecasting. Forecasting is an attempt to predict future conditions by taking past samples.
Forecasting using the time series method (Nurlifa &; Kusumadewi, 2017). The time series
method consists of various methods, one of which is the Weight Moving Average (WMA). In
the WMA Method, higher weights are given in periods that are closer to the forecasted period
(Sundari et al., 2015).

One way to evaluate forecasting techniques is to use a measure of the difference
between forecast results and actual demand. In short, a forecast must be calculated at what
level of accuracy. Through forecasting analysis using Mean Absolute Deviation (MAD) and
Mean Absolute Percent Error (MAPE) can see how likely stock prices are in the future, so
investors can plan the right investment in the future (Alam Akbar Halimawan and Subiakto
Sukarno, 2013). This studies the calculation of Mean Absolute Percent Error (MAPE). Because
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MAPE calculations show optimal results and consistency minimizes empirical risk (Kim &; Kim,
2016).

Based on the explanation above, this study aims to determine the stock price
prediction of technology sector companies using the WMA forecasting method. The author is
interested in analyzing technology stock prices in Indonesia because companies that have
IPOs in the 2021-2022 period have increased rapidly and there has not been much research
on technology sector stocks. So, the latest study is needed related to forecasting stock prices.
By using the WMA forecasting method, in previous studies that proved effective in predicting
stock prices. In addition, the calculations carried out are easy to understand. Because every
day using technology is a daily need to carry out all activities, the company that produces
these needs will increase. It is projected that companies listed in the technology sector will
have good prospects in the future. Issuers can also monitor stocks in this technology sector
as an alternative to their investment decisions.

Technology Companies

The existence of Industry 4.0 is one of the proofs that currently industrial development
cannot be separated from technological development. With the help of digital technology,
the country can lead its economy towards a digital economy (Ministry of Communication and
Information Technology of the Republic of Indonesia, 2019). Industry 4.0 has been considered
as a new industrial stage where several emerging technologies are integrated, to provide
digital solutions (Frank et al., 2019). The concept of Industry 4.0 includes the integration of
various technologies into autonomous, knowledge-based production systems and self-
regulating production systems. Adopting technology can increase industrial efficiency and
productivity, the use of management strategies, and the development of science that is useful
for increasing company competitiveness in the long term (Dalmarco et al., 2019).

IT companies represent a very attractive sector due to their continuous and rapid
development and infiltration into all other areas of business, but also private. The sector,
which these companies are engaged in, offers services that are constantly changing. It can be
said that today, information technologies are used almost by all people and companies
engaged in other business activities, and they acquire a significant position in the market
(Malichovéd & Duri$ova, 2015). Technology companies in developed countries such as the
United States, the technology sector contribute as much as 10.5% of total GDP. While in
developing countries such as India, the IT industry contributes as much as 8% of the total GDP.
Alibaba Group contributed to the average growth in 2014-2019 of 1.1% of China's GDP
(Zhukov, 2019). In recent years in Indonesia, e-commerce startup companies such as PT.
Bukalapak.com Tbk (BUKA), PT. GoTo Gojek Tokopedia Tbk (GOTO) and PT. Global Digital
Niaga Tbk. (BUY). It is expected that this company will develop into the largest technology
company that becomes the center of attention of investors on the stock market exchange to
invest funds in this sector.

Changes in the way of working and business models of many companies to digital
business models certainly require products and services from technology companies. This
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increase in demand affects business revenues where technology companies provide IT
devices and services and is a moment for technology companies to improve business
performance by reaping profits in the form of high returns. The right choice for investors to
invest in the industry (Rahmentio et al., 2022). That is why investors need to look at the
analysis of business entities that earn profits in the future through shares of technology sector
companies.

IDX Techno

Information about stock market developments is collected in an index called a stock
market index that reflects the performance of stocks in the market. This index describes stock
price movement, therefore it is also called the composite stock price index (JCI) (Tandelilin,
2017). Every stock classified in the Technology Sector based on the IDX Industrial Classification
(IDX-IC) is included in the IDX Technology Sector Index (IDX-TECHNO) (IDX, 2022). The
Technology Industry includes companies that sell Technology Products and Services, such as
Internet Service Companies that are not Internet connection providers, IT Service Providers
and Consultants, Software Development Companies, Network Device Manufacturers,
Computer Devices, Electronic Devices and Components, and Semiconductors
(https://idx.co.id/id/produk/saham/).

Forecasting

Forecasting is an important issue that can cover many fields including business and
industry, government, economics, environmental sciences, medicine, social sciences, politics,
and finance (Montgomery et al., 2015). Predicting stock prices is an important topic in finance
because it motivates investors to invest in the capital market (Kamley et al., 2016). Because
stocks traded in the capital market display shares at different prices (Modis, 1999).
Forecasting is the art and science of predicting events that will occur, using historical data and
projecting it into the future with some form of a mathematical model (Nasution, 2019). Data
related to stock prices were previously collected, researched, analyzed, and related to the
passage of time due to the time factor. Then the results of the analysis can predict what will
happen in the future (Sucipto &; Syaharuddin, 2018). The purpose of stock price forecasting
is to identify the correct type of stock and take action accordingly. If a stock is identified as
overpriced, the investment decision is to short the stock, if the stock is identified as
underpriced the investment decision is to buy the stock, and if the stock is identified as having
a fair price, the investment decision is to hold the stock (Harel &; Harpaz, 2021).

Two main things that must be considered in the process of accurate and useful
forecasting, the first is that data collection must be relevant in the form of information that
can produce accurate forecasting. Next is the selection of the right forecasting technique that
will utilize the data information obtained as much as possible (Christy et al., 2018). The result
of a forecast is more of a statement or quantitative assessment of stock prices for a certain
period. However, the estimated results obtained may not be the same as the plan (Bresman
et al., 2020). This is because forecasting has certain properties.
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According to Isaac (2010), forecasting has properties that must be understood before being
used in decision-making, namely:

Forecasting must contain errors, meaning that forecasting can only reduce the
uncertainty arising, but cannot eliminate it. Forecasting should provide information about a
certain error rate, which means that the forecast should contain errors and it is important for
the researcher to show how big the error is. Short-term forecasting is more accurate than
long-term forecasts. In the case of short-term forecasting, the factors affecting demand are
still relatively constant, while the forecasting period is still long, the more likely it is that the
changes in factors affecting demand will occur.

Mean Absolute Percentage Error (MAPE)

There is nono technique that can accurate forecasting, just as the future may not be
predicted precisely and perfectly (Hendriani et al., 2017). To test the accuracy of forecasting
results using appropriate reliability measures. There are several methods of calculating
forecasting accuracy. According to Nasution (2011), there are commonly used measures, one
of which is the Mean Absolute Percent Error (MAPE). MAPE is to calculate the absolute error
value for each period divided by the actual value for that period, then calculate the average
percentage of that absolute value. Quoting from (de Myttenaere et al., 2016), the following
is the MAPE calculation formula.

n

1 A-’.’ - Ff
MAPE = [ - Z % 100%
n A

t=1

Note :

A; = The Expected value in a period of time

F; = Forecasting value at the time of the period t
n = The total number of periods

The MAPE used can evaluate the performance of various types of forecasting models.
The forecasting model with the smallest MAPE value is the best result (Chang et al., 2007).
The following is a table of determining the MAPE Value.
Table 1. MAPE value

MAPE value Significance Level

<10% Excellent forecasting ability
10-20% Good forecasting ability
20-50% Reasonable forecasting ability
>50% Poor forecasting ability

Weight Moving Average (WMA)

Weight Moving Average (WMA) is a method used to determine the trend of a time
series based on recent data. In the WMA method, assessment weighting is carried out, the
last data has a greater weight than the previous data (Solikin et al., 2019). This can be based
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if the influence of newer data is greater than older data on future conditions (Ramadania,
2018).

The weighted moving average method also uses data from the last n periods as
historical data to perform forecasting, but each period gets a different weight. Gives greater
weight to the latest data because the latest data is considered to have a value that is more
responsive to changes in value (Hendriani et al., 2017). The equation of the WMA method can
be written as follows:

CiXi1+ CXp g +-+ CXi_pn
= G+ Gt ot Gy

Note :
F; = Forecast period to t

C = Weights used
X; = Actual Data in the period to t

n = The Number of periods used for forecasting

Research Method

This research uses quantitative approaches and forecasting methods to determine
future stock prices for technology sector companies on the IDX. The technique used uses
purposive sampling. According to Sugiyono (2012), the purposive sampling technique is
sampling using certain considerations by the desired criteria to be able to determine the
number of samples to be studied. Examples of criteria determined in sampling are as follows.

Table 2. Sampling Criteria

No. Information Sum
1 The sample is a technology company listed on the Indonesia Stock Exchange (IDX) until 34
2022
2 The sample has stock price data that can be accessed and downloaded on idx.co.id or 30
finance.yahoo.com
3 Sample of available stock prices in the period January to September 2022 26
Number of Research Samples 26

Based on the selection of sample criteria, research samples will be obtained and later
the data can be accounted for. From the table above, the sample criteria are 26 companies.
The following is a sample of 26 technology companies listed on the IDX.

Table 3. Sample of Technology Sector Companies

No. Code Company Name
1 MTDL  Metrodata Electronics Tbk.
2 KREN  Kresna Graha Investama Tbk.
3 PTSN  Sat Nusapersada Tbk
4 EMTK  Elang Mahkota Teknologi Tbk.
5 MLPT  Multipolar Technology Tbk.
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No. Code Company Name
6 ATIC Anabatic Technologies Thk.
7 KIOS Kioson Komersial Indonesia Thk

8 MCAS M Cash Integrasi Tbk.
9 NFCX  NFC Indonesia Tbk.

10 DIVA Distribusi Voucher Nusantara Tbk.

11 LUCK  Sentral Mitra Informatika Tbk.
12 HDIT Hensel Davest Indonesia Tbk.
13 TFAS  Telefast Indonesia Tbk.

14 DMMX Digital Mediatama Maxima Tbk.
15 GLVA  Galva Technologies Tbk.

16 PGJO  Tourindo Guide Indonesia Tbk.

17 CASH Cashlez Worldwide Indonesia Tbk,

18 TECH  Indosterling Technomedia Tbk.
19 WIFI Solusi Sinergi Digital Tbk.

20 DCll DCl Indonesia Tbk.

21 EDGE Indointernet Tbk.

22 ZYRX  Zyrexindo Mandiri Buana Tbk.
23 UVCR  Trimegah Karya Pratama Tbk.
24 BUKA  Bukalapak.com Tbk.

25 RUNS  Global Sukses Solusi Tbk.

26  WGSH Wira Global Solusi Tbk.

Source: IDX.co.id

This research uses secondary data obtained through the official website of the
Indonesia Stock Exchange, namely www.idx.com and finance.yahoo.com. The research data
used is stock price data for January — September 2022 or 9 months on the Indonesia Stock
Exchange. The analysis method used is the Weight Moving Average (WMA) based on historical
data, then predictions can be made for the next period using the forecasting method.
Microsoft Excel is used to generate stock price forecasts calculated based on historical data.
After that, calculate forecasting accuracy using Mean Absolute Percent Error (MAPE). The
research procedure for forecasting the stock price of the technology sector on the Indonesia
Stock Exchange is shown in the following figure.

Stock price data Perform Perform

. ) Enter all data . accuracy
collection via for processin forcasting leulati Results and
IDX and intopMicrosof%c calculations “ c'ltjhaThonS conclusions

finance.yahoo.c with WMA wi €

Excel MAPE
om models
method

Figure 3: Research Procedure
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Result and Discussion
WMA Calculation Results

Through the forecasting steps described in the previous subchapter, researchers try to apply
the WMA method to stock price data. The amount of data used is 26 technology sector
companies recorded from January 3, 2022, to September 30, 2022, daily. Completion Period
using WMA 5 daily periods. The following is an example of WMA calculation using Microsoft
Excel from one of the samples of technology companies, namely PT. Metrodata Electronics
Tbk (MTDL).

Table 4. WMA Calculation Results on MTDL

The absolute

The absolute

Closing Forecast Percentage value of the
Date ) Forecast value of
Stock Price Error Error Percentage
forecast error
Error

03/01/22 750

04/01/22 800

05/01/22 780

06/01/22 765

07/01/22 770

10/01/22 805 773,33 31,67 31,67 3,93% 3,93%
11/01/22 780 784,00 - 4,00 4,00 -0,51% 0,51%
12/01/22 785 782,67 2,33 2,33 0,30% 0,30%
13/01/22 790 784,33 5,67 5,67 0,72% 0,72%
14/01/22 785 787,33 - 2,33 2,33 -0,30% 0,30%
19/09/22 640 654,00 -14,00 14,00 -2,19% 2,19%
20/09/22 630 646,33 -16,33 16,33 -2,59% 2,59%
21/09/22 615 638,67 -23,67 23,67 -3,85% 3,85%
22/09/22 630 629,00 -23,67 23,67 -3,85% 3,85%
23/09/22 620 627,67 1,00 1,00 0,16% 0,16%
26/09/22 610 624,33 -7,67 7,67 -1,24% 1,24%
27/09/22 615 618,67 -14,33 14,33 -2,35% 2,35%
28/09/22 605 616,67 -3,67 3,67 -0,60% 0,60%
29/09/22 575 612,33 -11,67 11,67 -1,93% 1,93%
30/09/22 585 598,67 -37,33 37,33 -6,49% 6,49%
Total 117.218,00 -428,00 2.558,00 -74,22% 385,89%

Source: Processed Data, 2022

WMA and MAPE Calculation Results

The WMA calculation mentioned above was also used for the 26 samples that had
been selected. The next step is to calculate the accuracy rate using the MAPE method. The
following is a summary of the MAPE calculations of 26 sample companies that have been
calculated through Microsoft Excel.

Table 5. WMA and MAPE Calculation Results
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The The
absolute Percentage absolute
No. Code Forecast Forecast Error value of value of the MAPE
forecast of Error Percentage
error of Error

1 MTDL 117.218,00 - 428,00 2.558,00 -74,22% 385,89% 2,19%
2 KREN 10.509,07 - 90,07 193,80 -145,83% 297,35% 1,69%
3 PTSN 37.093,20 - 108,20 463,93 -53,83% 216,22% 1,23%
4 EMTK 356.017,33 - 2.097,33 14.084,00 -138,79% 688,44% 3,91%
5 MLPT 538.265,67 - 3.630,67 13.729,33 -140,86% 444,07% 2,52%
6 ATIC 82.779,60 - 652,60 1.794,47 -136,27% 390,70% 2,22%
7 KIOS 70.146,47 101,53 4.095,93 -72,33% 1054,65% 5,99%
8 MCAS 2.099.051,67 3.388,33  46.071,67 18,25% 392,27% 2,23%
9 NFCX 1.342.096,67 8.043,33  53.498,00 25,88% 690,93% 3,93%
10 DIVA 192.304,00 -  2.199,00 5.341,00 -173,47% 481,58% 2,74%
11 LUCK 45.652,27 - 379,27 1.234,33 -159,07% 425,29% 2,42%
12 HDIT 28.680,80 - 536,80 1.173,60 -344,45% 785,01% 4,46%
13 TFAS 754.069,67 750,33  30.121,67 -26,67% 703,58% 4,00%
14 DMMX 309.035,67 -  3.465,67 9.925,67 -212,78% 576,34% 3,27%
15 GLVA 47.966,20 56,80 751,73 13,33% 274,26% 1,56%
16 PGJO 12.794,40 - 16,40 330,53 -40,51% 458,29% 2,60%
17 CASH 34.473,07 - 217,07 1.181,20 -133,31% 573,33% 3,26%
18 TECH 973.093,33 - 1.323,33 46.317,33 -70,68% 875,98% 4,98%
19  WIFI 67.581,67 - 672,67 1.878,13 -209,80% 475,69% 2,70%
20 Dcll 6.986.181,67 - 25.741,67 127.191,67 -71,27% 323,06% 1,84%
21 EDGE 3.679.143,33 - 2.778,33  55.668,33 -19,22% 268,47% 1,53%
22 ZYRX 90.455,33 - 95,33 1.909,73 -30,78% 356,55% 2,03%
23 UVCR 36.382,00 - 833,00 1.592,07 -366,40% 745,30% 4,23%
24 BUKA 56.029,80 - 460,80 2.301,33 -161,29% 715,81% 4,07%
25 RUNS 35.539,07 - 315,07 1.436,93 -188,21% 715,17% 4,06%
26  WGSH 31.130,60 3,40 897,80 -18,91% 494,32% 2,81%
Rata-rata 693.603,48 -1.296,06 16.374,70 -112,75% 531,10% 3,02%

Source: Processed Data, 2022

From the table above, it can be seen that the results of 26 samples of the average WMA
calculation for the Absolute value of forecast error are 16,374.70, and the Absolute value of the
Percentage of Error is 531.10%. The resulting MAPE value is 3.02%. The highest MAPE score was Kioson
Komersial Indonesia Tbk (KIOS) with a score of 5.99% while the lowest score was Sat Nusapersada Tbk
(PTSN) with a score of 1.23%. From the results of MAPE for the 26 technology sector companies above,
it can be concluded that using the WMA Method and assessing the level of accuracy using MAPE is
included in the category of excellent forecasting capabilities.

Conclusions

From the results of the trials that have been carried out, it can be concluded that the
approach using the moving average method, namely the Weight Moving Average (WMA) has
been successfully applied to forecast stock prices in technology sector companies. The results
of trials on 26 samples of technology companies listed on the IDX showed excellent
forecasting results, as seen from the small MAPE value. Thus, market participants can take
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advantage of forecasting results with the WMA approach, to forecast future stock price
movements.

Acknowledgments

The limitation of the research that has been done is that only one method of
forecasting and testing is used, namely using WMA and MAPE. Further research development
is by adding or using other methods such as the Relative Strength Index (RSl), further
identifying oversold and overbought levels in detecting buy signals and sell signals of a stock.
In addition, the range of research periods needs to be extended, especially in technology
companies. Because companies in this sector always grow every year further research can
add the number of companies and the period span.
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