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We are delighted to present the proceedings of the International Conference on Quantum and 

Artificial Intelligence (ICTIIA) 2024, held in Medan, North Sumatera, Indonesia, on 12th - 13th 

September 2024. This year’s theme, “Synergizing Quantum and Artificial Intelligence: 

Pioneering Future Innovations in Technology and Its Multidisciplinary Applications,” 

captures the essence of the rapidly evolving technological landscape. The integration of quantum 

computing with artificial intelligence promises groundbreaking advancements that will shape the 

future of various disciplines, from healthcare and finance to engineering and beyond. 

This conference gathered experts, researchers, and industry leaders from around the globe to share 

their latest research and insights. The papers included in this proceedings book cover a broad 

spectrum of topics, reflecting the diverse applications of quantum technologies and AI in solving 

real-world challenges. Through rigorous peer-review, these papers represent cutting-edge 

contributions to both theoretical foundations and practical implementations in multidisciplinary 

fields, showcasing the potential of these two powerful technologies to revolutionize modern 

science and industry. 

We express our heartfelt gratitude to the organizing committee, the scientific reviewers, and the 

presenters, whose efforts and expertise have made this event successful. We would also like to 

thank the conference sponsors and partners for their unwavering support. The knowledge shared 

and the collaborations fostered at ICTIIA 2024 are invaluable steps toward driving innovation and 

pushing the boundaries of technology in the years to come. 
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Abstract—This research focuses on creating an 
administration and gold price prediction application using the 
Moving Average method for The Gold Shop Company. This 
application is designed to assist the store in managing store 
administration data, managing gold stocks, and predicting 
future gold prices by implementing the Simple Moving Average 
(SMA) method based on historical gold price data. Application 
testing is carried out using the User Experience Questionnaire 
(UEQ) method for the mobile version of the application. The 
implementation of the simple moving average method in 
predicting gold prices is also measured for accuracy by 
calculating the error on each price prediction data using the 
Mean Absolute Percentage Error (MAPE) method approach 
and the result is that the MAPE value is not more than 10%. 
This indicates that the simple moving average method has a very 
high level of accuracy in predicting gold prices. 

Keywords—gold price prediction, moving average, mobile 
application, website, store administration system 

I. INTRODUCTION 

The Gold Shop company is one of the gold jewelry shops 
in Samarinda, East Kalimantan. The Gold Shop company 
itself has been established since the 1980s. There are several 
factors or motives why customers want to buy gold, one of 
which is as a jewelry tool. However, apart from being a 
jewelry tool, there are also motives for customers to buy and 
sell gold as an investment tool. However, as the price of gold 
fluctuates and changes every day, this affects the decision of 
the customer and the store in determining when is the right 
time to buy or sell gold. Customers and the shop sometimes 
only guess whether the price of the gold will go up or down in 
the next few days, where the estimated price could be wrong 
or inaccurate. 

There are also various requests for gold price information 
from customers, so the store must be ready to meet the 
customer's needs by knowing the gold price list on that day. 
Besides that, some of the customers have a desire to see the 
stock of gold jewelry that is available at the store without 
having to come to the store (which can be seen from 
anywhere). In order to meet customer requirements, the store 
usually takes photos of each gold jewelry stock that customers 
want to see. It is certainly inconvenient and time-consuming 
for the store to send gold stock photos one by one. Customers 
who buy and sell gold or order services from the store will 
have their data recorded, whether it be buy, sell, or order data. 
However, the store does not usually record or store the data 
consistently. The data that is recorded or stored is sometimes 
incomplete, so it can be confusing to see the history of sales, 
purchases, or orders. 

Based on the problems described above, the solution 
offered is to create an application that can help Gold Shop 
meet customer needs by providing features in the application 
such as features that can predict gold prices or analyze trends 
in future gold price movements based on a list of historical 
gold prices in the past, features that can display information 
about the current gold price list (up to date), features that can 
display a list of gold stocks that are currently available (such 
as digital catalogues), and features that can record and store 
data such as sales data, purchases, orders, and financial reports 
in a neat, well-organized, and easy-to-understand manner. 

II. LITERATURE REVIEW 

A. Gold 

Gold is a precious metal that is malleable and a symbol of 
honor, wealth, and luxury. Gold, which is usually used as a 
material for jewelry or valuable possessions, has also long 
been a popular and trusted investment instrument [4]. Real 
gold has several characteristics, one of which is that it has a 
shiny color because gold comes from the process of 
magmatism, which produces special mineral deposits. This 
type of precious metal has a sparkling and shiny yellow color, 
in contrast to counterfeit metals, which are usually dark 
yellow in color. In addition, gold is easy to shape because it is 
soft and malleable, non-magnetic, not easily damaged, and 
usually has a certificate as proof of its authenticity. Gold 
consists of several types, including gold bars, gold jewelry 
(such as necklaces, rings, bracelets, earrings, and pendants), 
gold coins, white gold, and others. 

B. Mobile Application 

Mobile applications are software designed for use on small 
wireless devices such as tablets and smartphones [3]. Mobile 
apps can be written in a variety of programming languages and 
frameworks and can be installed and downloaded from app 
stores such as the Apple App Store (for iOS operating 
systems) or the Google Play Store (for Android operating 
systems). The way a mobile application works to be used or 
run on the device is that once downloaded, the application is 
installed, stored on the device, and launched using the device's 
operating system. The application can communicate with the 
device's operating system and other built-in software 
components when the user opens the mobile application to 
access the device's hardware and services, such as the camera, 
GPS, Internet connection, and so on. 

C. Information System 

Information systems are systems that use technology and 
human work to support management and operational 
activities [1]. The purpose of developing an information 



system is to produce a product consisting of a collection of 
information. A system must have different types of data that 
can be processed so that they can be easily displayed for users 
to obtain information. A well-designed information system 
can ensure that the data is properly stored and recorded so 
that it can be retrieved whenever needed, thus saving time and 
helping an organization or user manage all the data [10]. 

D. Moving Average Method 

The moving average method is one of the methods used 
as a technical analysis tool to analyze and predict stock or 
asset price movements [2]. In other words, this method can 
calculate stock prices within a certain period of time, for 
example, a period of 5 (1 week), 20 (1 month), 60 (3 months), 
or 120 (6 months), to see the movement of stock prices in the 
form of an average line on a graph using a mathematical 
formula. The moving average method is part of a lagging 
indicator, which means that this method explains information 
about market history data [5]. For example, a 20-day moving 
average means that the figure is an average of price 
movements over the past month. The longer the period used, 
the slower the movement of the line (lagging) compared to 
the price. 

In the context of gold, the moving average method can 
also be used to predict future gold prices, as this method can 
read movements or changes in gold prices based on the 
history of gold price data in previous days. This can be used 
as a consideration or decision as to when it is a good time to 
buy or sell gold. This moving average method can be divided 
into several types, including simple moving average (SMA), 
weighted moving average (WMA), and exponential moving 
average (EMA) [6]. 

The Simple Moving Average (SMA) method is the 
simplest moving average method compared to other moving 
average methods. The way this method is calculated is by 
adding a series of prices over a certain period of time and then 
dividing by the number of periods. This method can be 
written as follows: 

𝑆𝑀𝐴 =
𝑝ெ + 𝑝ெିଵ + ⋯ +  𝑝ெି(௡ିଵ)

n
 

Where: 
𝑝ெ = Mth period price 
n = period 
 
The Weighted Moving Average (WMA) method is an 

evolution of the Simple Moving Average (SMA) method. 
The difference is that in the Simple Moving Average (SMA) 
method, each price data is assumed to have the same weight, 
but in this Weighted Moving Average (WMA) method, the 
price data is actually given a different weight, with the latest 
price data having a greater weight than the old data, in order 
to achieve higher calculation accuracy [7]. This method can 
be written as follows: 

𝑊𝑀𝐴ெ =
𝑛𝑝ெ + (𝑛 − 1)𝑝ெିଵ + ⋯ +  2𝑝(ெି௡ାଶ) + 𝑝(ெି௡ାଵ)

n + (n − 1) + ⋯ + 2 + 1
 

 
The Exponential Moving Average (EMA) is a type of 

moving average that gives greater weight and significance to 
the most recent data points, such as the current gold price. 
Due to the weighting factor, this method tends to be more 
sensitive to price changes than the Simple Moving Average 
(SMA) method. To calculate the exponential moving average 

(EMA), first calculate the moving average using the simple 
moving average (SMA) over a given period. Then calculate 
the weighting (smoothing) factor of the EMA; the formula is 
2/(n+1). For example, for a 20-day moving average, the 
weighting factor is [2/(20+1)] = 0.0952. The weighting 
(smoothing) factor is then combined with the previous EMA 
to obtain the current value. Thus, the EMA gives more weight 
to the current price. This method can be expressed as follows: 

𝐸𝑀𝐴௧௢ௗ௔௬ =  𝐸𝑀𝐴௬௘௦௧௘௥ௗ௔௬ +  α × (𝑝𝑟𝑖𝑐𝑒௧௢ௗ௔௬

−  𝐸𝑀𝐴௬௘௦௧௘௥ௗ௔௬) 
Where: 
𝐸𝑀𝐴௬௘௦௧௘௥ௗ௔௬ = SMA value for the nth period 
α = EMA weighting factor, formula 2/(n+1) 
𝑝𝑟𝑖𝑐𝑒௧௢ௗ௔௬  = Today's closing stock price or n+1 
 
This method can also be formulated as follows: 

𝐸𝑀𝐴௧ =  ቂ𝑉௧ ×  ቀ
𝑠

1 + 𝑑
ቁቃ +  𝐸𝑀𝐴௬ × ቂ1 −  ቀ

𝑠

1 + 𝑑
ቁቃ 

Where: 
𝐸𝑀𝐴௧ = 𝐸𝑀𝐴௧௢ௗ௔௬ 
𝑉௧ = Value today 
𝐸𝑀𝐴௬ = 𝐸𝑀𝐴௬௘௦௧௘௥ௗ௔௬ 
𝑠 = smoothing 
𝑑 = number of days 

III. SYSTEM ANALYSIS AND DESIGN 

This section will discuss further about the system analysis 
and design to develop the Gold Shop application. 

A. Problem Analysis 

Here is the list of problem analyses that the Gold Shop has: 

 The price of gold is volatile, which means that the price 
of gold can change at any time (uncertain). This affects 
customers' and the shop's decisions as to when it is the 
right time to buy or sell gold. 

 There are various requests for gold price information 
from customers, so the store must be ready to meet 
customer needs by knowing the gold price list on that 
day. 

 The desire of some of The Gold Shop's customers is to 
see the stock of gold jewelry that is available at the 
store without having to come to the store (which can 
be seen from anywhere). Therefore, the store usually 
takes photos of various gold jewelry stocks and then 
sends them to the customers. 

 Store data management (such as recording and storing 
data) is still poorly managed by the store [8]. 

B. Requirement Analysis 

Based on the problem analyses described above, a system 
is needed that can help Gold Shop overcome the problems, 
such as: 

 A program that can predict the price of gold or analyze 
the trend of gold price movements in the future based 
on a historical list of gold prices in the past. 

 A program, such as a digital catalog, that can display a 
list of gold stocks currently available in the store, along 
with detailed information about the gold, such as its 
type, grade, weight, manufacturer, and item 
description [9]. 



 A program that can record and store data such as sales 
data, purchases, orders, and financial reports in an 
organized manner. 

C. Business Process Analysis 

The business process of Gold Shop is divided into several 
parts, namely: 

1) Sales Process 
The gold sale process between the customer and the gold 

shop begins when the customer comes to the shop and gives 
the shop the gold they want to sell. The store checks the 
customer's gold to see if it is real or fake and asks for a gold 
purchase receipt. If it does not meet these requirements, the 
gold will be returned to the customer. In the meantime, if the 
store accepts the gold that the customer wishes to sell, it will 
provide a price quote for that day. At this stage, the customer 
can negotiate the price of the gold they wish to sell with the 
store. If an agreement is reached, the store will accept the 
gold, pay the customer, and issue a sales receipt as proof of 
payment. This process of selling gold is shown in Fig. 1. 

 

 
Fig. 1. Activity Diagram of Sales Process 

D. System Design 

This section shows the design of the system for the 
application to be built, such as the use case diagram and the 
entity relationship diagram. 

1) Use Case Diagram 
Fig. 2. below is a use-case diagram of the system that will 

be created for Gold Shop. There are two actors that can 
interact with the system, namely the store, which acts as an 

admin, and the store's customers, which act as users. Admins 
can use various features such as login, account management, 
inventory management to manage gold jewelry stock, order 
verification, provide appointment status, enter gold buying 
and selling data, enter gold service order data, financial 
reports, display a list of today's gold prices, provide gold price 
forecasts, and provide a gold price range to customers when 
they want to sell gold. Meanwhile, users can use features such 
as register, login, account management, and a and a digital 
catalog to view the various gold jewelry stocks available, 
filter gold jewelry stocks, and place orders for gold services 
such as damaged gold repair services, gold washing, gold 
melting, or gold jewelry model design services. In addition, 
the user can also use the appointment setting feature if the 
customer wishes to arrange a time with the store to buy and 
sell gold or for other purposes. The user can also use the 
feature to check the current gold price and get information 
about the price range of the gold the user wants to sell. 

 
Fig. 2. Use Case Diagram 

2) Entity Relationship Diagram 
Fig. 3. below is a crow's foot entity relationship diagram 

containing tables that play a role in storing data for the Gold 
Shop system. 

 
Fig. 3. Entity Relationship Diagram with Crow's Foot notation 

IV. RESULT AND DISCUSSION 

This section will discuss further about some of the 
application designs, application testing results, and testing 
results of the gold price prediction. 



A. Application Design 

The mobile version of the Gold Shop application page 
display is divided into two themes, namely the dark mode 
theme and the light mode theme. The mobile version of the 
Gold Shop application view can also adjust the screen size of 
the device, either portrait or landscape. 

1) Home Page 
The home page displays some information, one of which 

is today's gold price information. If the user clicks on the gold 
price information, the user will be redirected to today's gold 
price page. In addition to today's gold price information, there 
is also a table of gold price data over the last 7 days, showing 
the date and the price of gold on that date. Clicking on the 
table will take the user to the historical gold price data page. 
There are also buttons on this home page to view the gold 
stock currently available, such as necklaces, bracelets, rings, 
earrings, pendants, and precious metals. For example, if the 
user clicks on the bracelet button, they will be taken to the 
digital catalog page where the condition of the gold stock is 
displayed (filter), which is a list of gold stock in the form of 
bracelets. There is also a navigation bar at the bottom of the 
home page with the home, my activities, and profile buttons. 
The display of the home page in the mobile version of the 
Gold Shop application is shown in Fig. 4. 

 

      
Fig. 4. Home Page on Mobile Version Application  

2) Historical Gold Price Data Page 
The Gold Price History page is a page that displays a list 

of gold price history for the last 1000 days. This gold price 
history list is displayed in a table with the date and gold price 
information for that date. On this page, there is a facility to 
filter the gold price data by year. For example, if the user 
filters the year 2022, then the list of data displayed will be a 
list of gold prices in 2022. The amount of gold price data 
loaded for each page is 20 data points. If the user wants to see 
the following or previous data, then the user can click on the 
previous or next button on the page. The display of the 
historical gold price data page is shown in Fig. 5. 

      
Fig. 5. Historical Gold Price Data Page on Mobile Version Application  

In addition to displaying historical gold price data in 
tabular form, historical gold price data is also displayed in 
graphical form. There are functions for zooming the price 
data on the gold price graph, including Zoom all, which 
displays the gold price graph as a whole; Zoom YTD (year to 
date), which displays the gold price graph for the period from 
the beginning of the year to the present; Zoom 1m, which 
displays the price graph for the last 1 month; Zoom 3m, which 
displays the price graph for the last 3 months; and Zoom 6m 
(the default zoom function on the website version of the 
application), which displays the gold price graph for the last 
6 months. The gold price chart displayed on the historical 
gold price data page on website version is shown in Fig. 6. 

 
Fig. 6. Display of the Gold Price Graph on the Website Version of the 

Application 

The display of the gold price chart changes according to 
the zoom chart option used by the user. In addition to the 
zoom chart function, the chart on the website version of this 
application has a predictive/analysis function for gold prices 
using the Simple Moving Average (SMA) method. With this 
method, users can find out the trend or forecast of gold prices 
in the future based on this gold price history data. If the user 
wishes to use this method, the user must enter the period 
according to the analysis needs (long or short term); for 
example, the input period is 30 days. Users can also forecast 
gold prices using more than one simple moving average 
method at the same time by entering more than one period if 
they want to analyze or forecast gold prices using a 
combination of these periods. The graph generated by 



implementing one simple moving average method is shown 
in Fig. 7, while the graph generated by implementing more 
than one simple moving average method with different 
periods is shown in Fig. 8. 

 
Fig. 7. Gold Price Chart Display with Gold Price Prediction Method with 1 

SMA on the Website Version of the Application 

 
Fig. 8. Gold Price Chart Display with Gold Price Prediction Method with 

More than 1 SMA on the Website Version of the Application 

3) Digital Catalog Page 
The digital catalog page is a page that displays the gold 

stock that is currently available. Users can view different 
types of gold as a whole or by filtering the gold stock; for 
example, if users filter by necklaces, then the system will only 
display a list of gold stock in the form of necklaces on the 
digital catalog page. Users can also view the details of the 
gold stock by clicking on the item that users wish to view the 
details of. The digital catalog page is shown in Fig. 9. 

 

      
Figure 9. Digital Catalog Page on Mobile Version Application (Light Mode 

& Dark Mode) 

 

B. Application Testing Results Data 

The Gold Shop application that has been created, both the 
website version and the mobile version, needs to be further 
evaluated to find out how good the application is. The 
evaluation of the application will largely be from the user's 
point of view when using the application. In order to conclude 
how good and effective the application is, participants need to 
test the Gold Shop application. For the mobile version of the 
application, after testing the application, users are asked to 
complete a user testing questionnaire for the Gold Shop 
mobile application. There were 22 participants who took part 
in testing and completing questionnaires. The questions in the 
questionnaire were taken from the User Experience 
Questionnaire (UEQ) method, which can be accessed via the 
website https://www.ueq-online.org/.  

Data from respondents or participants is then processed 
using the UEQ data analysis tool. Respondent or participant 
data contained in the questionnaire can be entered into the 
"Data" sheet in the Excel file. The data will be processed to 
produce a score or average value for each UEQ method rating 
scale. To find out how good the average value obtained is, the 
data can be compared with the benchmark data contained in 
the benchmark column or sheet in the Excel file. The results 
of the comparison between questionnaire data and benchmark 
data in tabular form can be seen in Table 1, while the results 
of the comparison between questionnaire data and benchmark 
data in graphical form can be seen in Fig. 10. 

Table 1. Table of Comparison Results of Questionnaire Data with 
Benchmark Data 

Scale Mean Comparison 

to 

Benchmark 

Interpretation 

Attractiveness 

1,80 Good 

10% of results 

better, 75% of 

results worse 

Perspicuity 

1,89 Good 

10% of results 

better, 75% of 

results worse 

Efficiency 

1,88 Good 

10% of results 

better, 75% of 

results worse 

Dependability 1,75 Excellent 

In the range of 

the 10% best 

results 

Stimulation 1,13 

Above 

Average 

25% of results 

better, 50% of 

results worse 

Novelty 

0,73 

Above 

Average 

25% of results 

better, 50% of 

results worse 

 



 
Fig. 10. Graph of Comparison Results of Questionnaire Data with 

Benchmark Data 

From the results of the comparison between the 
questionnaire data and the benchmark data, it can be seen that 
for each rating scale, the mobile version of the Gold Shop 
application scores quite well and exceeds the average rating 
when compared to the benchmark data, so it can be concluded 
that the mobile version of the Gold Shop application has been 
successfully designed and developed. 

V. CONCLUSION 

Based on the test results of the application, it can be 
concluded that the implementation of the moving average 
method in predicting the gold prices in the future has been 
successfully carried out and has a high level of accuracy, as 
the mean absolute percentage error (MAPE) value is not more 
than 10%. This has been demonstrated by calculating the 
error for each gold price forecast with different parameters, 
starting from the short, medium, and long terms. The period 
index used as a test in predicting gold prices includes the 10-
day period (short term) with a MAPE of 0.87%, the 50-day 
period (medium term) with a MAPE of 2.04%, and the 200-
day period (long term) with a MAPE of 4.74%. 

In addition, all features of the Gold Shop application, both 
the website version and the mobile version, can function 
properly. The application has also gone through the testing 
phase by conducting user testing. The mobile app version was 
tested by 22 participants in application trials. The participants 
then completed a questionnaire about the use of the 
application. The result is that the mobile app version gets 
good results on every scale of evaluation and exceeds the 
average evaluation when compared to the data of the 
benchmark, so it can be concluded that the mobile version of 
the Gold Shop application has been successfully created and 
developed properly. As for user testing and evaluation of the 

website version of the application, this is done directly by the 
shop owner as a representative of the shop. The results of user 
testing and evaluation of both the website and mobile 
versions of the application are that, overall, the Gold Shop 
application is easy to use and understand, and the features 
included in the application can facilitate the store's 
performance in meeting customer needs. 

REFERENCES 
[1] Adani, M. R. Sistem informasi: pengertian, jenis, komponen, dan 

fungsinya. Software House & System Integrator di Malang, Indonesia. 
2023. https://www.sekawanmedia.co.id/blog/apa-itu-sistem-
informasi/  

[2] Awal, S. Penjelasan moving average : pengertian, jenis, contoh dan 
cara penggunaannya - Stockbit snips: berita saham. Stockbit Snips | 
Berita Saham. 2022. https://snips.stockbit.com/investasi/moving-
average  

[3] Hanna, K. T., & Wigmore, I. What is a mobile app (mobile 
application)? – TechTarget definition. WhatIs.com. 2023. 
https://www.techtarget.com/whatis/definition/mobile-app  

[4] Nastiti, H. Pengertian emas, jenis, manfaat, dan cara membedakan 
emas asli. Aplikasi Investasi dan Asuransi Terbaik. 2023. 
https://www.tanamduit.com/belajar/emas/pengertian-emas-jenis-dan-
manfaatnya  

[5] Ramadhani, N. Moving average: pengertian, contoh, serta fungsinya. 
Akseleran Blog. 2021. https://www.akseleran.co.id/blog/metode-
moving-average/  

[6] Noertjahyana A, Christopher AL, Abas ZA, Yusoh ZI, Setiawan A. 
Stop hunt detection using indicators and expert advisors in the forex 
market. InJournal of Physics: Conference Series 2020. (Vol. 1502, No. 
1, p. 012054). IOP Publishing. 

[7] Setiawan, A., Wibowo, A., & Susilo, A. H. Risk analysis on the 
development of a business continuity plan. In 2017 4th International 
Conference on Computer Applications and Information Processing 
Technology (CAIPT). 2017. (pp. 1–4). IEEE. 

[8] Setiawan A, Rostianingsih S, Santoso JF. Comparison and analysis of 
the artificial neural network method and SIRD on Covid-19 cases in 
Surabaya. In AIP Conference Proceedings 2023. Dec 7 (Vol. 2680, No. 
1). AIP Publishing. 

[9] Setiawan A, Nathania A, Halim AG. Group Buying Application 
Mobile Based with Naïve Bayes Methods. In2019 IEEE International 
Conference on Communication, Networks and Satellite (Comnetsat) 
2019. (pp. 60-63). IEEE. 

[10] Rostianingsih S, Setiawan A, Boentarman M. Customer clustering 
using K-means clustering: Supporting customer relationship 
management system. InAIP Conference Proceedings 2023. Jun 1 (Vol. 
2691, No. 1). AIP Publishing. 

 

 


