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Abstract

Sales of consumen products often experience fluctuations each period, so proper sales planning is required
to ensure that the company s operational activities run smoothly. The problem that arises is the absence of a
forecasting model that is easy to use but capable of producing accurate results. This study aims to develop
a sales forecasting model using the Trend Moment method. This method is chosen because it is simple and
can be used to identify the direction of trends based on previous sales data. This study utilizes monthly sales
data collected over a one-year period. The Trend Moment method in this study successfully achieved a MAPE
value of 1.8% and an accuracy rate of 98.2%. These values indicate that the model is sufficiently accurate
in forecasting sales. The results of this model can assist the company in planning production, managing
distribution, and controlling inventory. This study is also beneficial as a basis for developing simple
forecasting models for similar products in the future.
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1. INTRODUCTION

Technology plays an increasingly important role with the times. Faster technological advances
encourage business actors to make adjustments to stay ahead of the competition, through the implementation
of an integrated strategy that includes estimating sales, increasing sales, and applying technology as a whole
(Cruso, 2024). Currently, the majority of fast-growing and in-demand franchises in Indonesia come from the
food and beverage sector, which accounts for about 56% of all registered and actively operating foreign
franchises in Indonesia (Fitri Safira et al., 2024). Mixue, as an international beverage franchise, is currently
intensively developing its operational scope in Indonesia.

Founded by Zhang Hongchao in 1997 in China, Mixue has grown into a franchise chain offering ice
cream and cold drink products, and has managed to attract the attention of Indonesian consumers widely in
recent years (Yulisetiarini et al., 2023). Currently, Mixue has operated more than 21,000 stores worldwide,
including more than 1,000 stores spread across various regions of Indonesia. The company has been present
in Indonesia since 2020 (Sewu et al., 2024). Since then, Mixue has been widely known and has become
popular in the community.

Today's consumers tend to want products and brands that offer authenticity, memorable experiences,
and services tailored to their personal preferences (Bartsch et al., 2022). Purchasing is an important activity
carried out by a company or organization to meet inventory needs and ensure continuity of supply to
customers (Firmansyah et al., 2021). Therefore, proper inventory management is essential, especially
considering the level of inaccuracies in demand forecasting, so that companies can efficiently determine
order timing and adjust stock availability to market dynamics (Zhou et al., 2023). In addition, the
effectiveness of inventory management is also improved through the use of digital technologies in the supply
chain system, such as the application of real-time data and intelligent analytics, which can increase
information transparency and reduce the amount of inventory efficiently (Ali et al., 2024).

To improve the accuracy of forecasting material needs and inventory management, companies can
implement forecasting methods such as Trend Moment, which have proven effective by combining classic
statistical approaches and artificial intelligence-based algorithms, thus supporting more responsive and
adaptive stock planning to demand dynamics (Wahedi et al., 2023). The Trend Moment method itself is a
quantitative forecasting technique used to determine the direction and trend patterns of data in a certain
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period of time through linear processing of historical data (Adeputra & Pratiwi, 2025). Trend lines are formed
systematically and efficiently through a process of alternation between the actual data values and the adjusted
time positions, which are then used to estimate the value in the coming period.

This study aims to implement the Trend Moment method as a forecasting approach that aims to improve
the accuracy of material demand estimation in the inventory management system (Adam Suhaidi Batubara
et al., 2022). By analyzing historical data and trend trend patterns, this method is expected to be able to
provide flexible forecasting results for demand dynamics, so as to improve the quality of operational
decision-making efficiently and sustainably. Furthermore, this research is aimed at making an applicative
contribution in formulating a supply chain management strategy that is more adaptive and responsive to the
needs of the food and beverage industry.

2. METHODOLOGY

2.1 Types of Research

The quantitative approach is a research method that emphasizes the collection and statistical analysis
of numerical data to understand social, economic, or behavioral phenomena (Mweshi & Muhyila, 2024).
This method uses numerical measurements, systematic research design, and hypothetical testing that can be
measured empirically.

2.2 Population and Sample

This study focuses on ice cream sales data for the last 1 year and 4 months, which includes daily
transactions, sales dates, and number of units sold. For the purpose of analysis, a random sample of 50% of
the total transactions recorded was collected so that the data taken was representative and the research results
were valid. This 50% sample selection was considered large enough to accurately depict sales patterns and
trends, while improving efficiency in data processing given the considerable volume of transactions during
the study period. The data collected includes the month, number of units sold, and total revenue in rupiah,
which is then processed in table format.

Descriptive analysis is performed to calculate overall sales and monthly average figures, and
Microsoft Excel is employed to create visual representations of the sales data, helping to reveal trends
through (Shrikhande, 2024). The results of the analysis are expected to provide in-depth insights into
consumer behavior as well as the factors that influence ice cream sales, which can be the basis for
formulating more effective marketing strategies to improve sales performance and consumer appeal.

2.3 Research Procedure

A flowchart is a chart with specific symbols that describes the sequence of processes in detail and the

relationship between one process and another process in a program (Tarsini & Anggraeni, 2024).
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Fig 1. Research Flow Diagram

https://doi.org/10.35145/joisie.v9i2.5086
JOISIE licensed under a Creative Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0)



https://doi.org/10.35145/joisie.v9i2.5086

Anita, Sales Forecasting For Mixue Ice Cream Products
Using The Trend Moment Method, 306-314| 308

2.4 Data Collection
This study uses Mixue sales data for 1 year and 4 months, from June 2023 to September 2024, with a
total sales of 9,972 cones. As shown in table 1.1.

Table 1. Sales Data of Ice Cream Mixue 16 Months

Moon Total Sales Total Price
June 188 1.504.000
July 1.450 11.600.000
August 749 5.992.000
October 757 6.056.000
September 866 6.928.000
November 773 6.184.000
December 650 5.200.000
January 528 4.224.000
February 643 5.144.000
March 482 3.856.000
April 631 5.048.000
May 554 4.432.000
June 411 3.288.000
July 499 3.992.000
August 386 3.088.000
September 450 3.240.000
2.5 Trend Moment Method

The Trend Moment method is a time series analysis technique that predicts future values by
examining trend patterns in historical data (Iriyanti et al., 2022). This method utilizes previous sales data to
help companies estimate the number of items to be sold as well as inventory needs in the following month
(Khandhar, 2025).

With the formula :
Y=a+bX
With: Y= Sales forecast
a= Constant number
b= Trend line coefficient
X=Time or period (e.g. month or year)
Formula for calculating the values of a and b:

b=(n(LXY)-CX)CYNAEX"2)-(2X)"2)

a=(LY-b(2X))/n

With:

> X=The sum of the time period

> Y= The total amount of sales data

> XY= The total sum of the total time period multiplied by the number of sales
n= Amount of time (months)
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2.6 System Design Methods

System Design

Development

Backend (PHP)

Testing and
Dubugging

Fig 2. System Design Methods

The system design starts with gathering specifications derived from the analysis results to ensure the
system operates efficiently and meets user requirements (O’Hare et al., 2020). An analysis was carried out on
historical data of Mixue ice cream sales to identify seasonal patterns, trends, and external factors that influence
sales. The results of the analysis are the basis for designing a prediction system using the Trend Moment
method (Fauzan et al., 2023). The interface is designed to be responsive with simple navigation to make it
easier for users to access the prediction results.

The database is designed to effectively handle sales data, predict results, and track trend parameters in
real time. The frontend is developed using JavaScript to create an interactive interface and handle display
updates (Fildes et al., 2022). The backend uses PHP to process data, calculate predictions, and communicate
with databases and API (Permatahati & Mugqorobin, 2022). Testing and debugging are carried out to ensure the
functionality of the system, followed by documentation as a development reference.

3. RESULTS AND DISCUSSION
3.1 Algorithm Method

Previous research has used the Trend Moment method to analyze long-term trends in determining
stock of goods. The results are used to predict the next month's sales (Nikulchev & Chervyakov, 2023). This
method has a calculation step that guides future sales projections.

Delermining Value

X, EY, EXY, EX2

A 4
Result
Evaluation

Fig 3. Trend Moment Method Flowchart

3.2 Implementation of Trend Moment Analysis

This study used 16 months of sales data (Table 1) to calculate the values of a and b on linear regression.
The first step is to compile the data of variables X (time) and Y (Sales), then calculate X? and XY.

The total sums of Y X, >'Y, > X2, and Y XY are used in the regression formula to determine a (intercept)

and b (slope). The results of the calculation of the values of X, Y, X?, and XY each month are presented in
Table 2.
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Table 2. Determining Time Values (X), Sales (Y) and X?

Moon Total Sales (Y) Time (X) X*Y X2

June 188 0 0 0

July 1.450 1 1.450 1
August 749 2 1.498 4
October 757 3 2.271 9
September 866 4 3.464 16
November 773 5 3.865 25
December 650 6 3.900 36
January 528 7 3.696 49
February 643 8 5.144 64
March 482 9 4.338 81
April 631 10 6.310 100
May 554 11 6.094 121
June 411 12 4.932 144
July 499 13 6.487 169
August 386 14 5.404 196
September 450 15 6.075 255

Sum 9.972 120 64.928 1.240

After the calculations for Y X =120, >Y = 9,972, Y X2 = 1,240, and Y XY = 64,928 the next step is to
calculate the coefficients b (slope) and a (intercept) to form a sales pattern model.
b=(16(64.928)-(120)(9.972))/( (1.240)-(120)"2)
b=(1,038,848-1,196,640)/(1,240-14,400)
b=(- 157,792)/(-13,160)
b=11.99
By substituting the existing value, b= 11.99 is obtained and then calculates the value a.
a=(9,972-(11,99)(120))/16
a=(9,972-1,438.8)/16
a=8,533.2/16
a=533.32

After knowing the values of a =533.32 and b = 11.99, it can be predicted that the number of sales in
the following month can be predicted. With an example of the prediction of the 17th month (November of the
following year) is:

Y =533.32 + (11.99)(17)

Y =533.32 +203.83

Y =737.15

So sales in the 17th month were around 737 units.

Based on sales predictions generated through the application of the Trend Moment method, a number
of strategies can be effectively implemented in the food and beverage business sector, including increasing
efficiency in inventory management and adjusting promotional policies according to demand trends. In the
aspect of inventory management, approaches such as Just in Time (JIT) and safety stock recalculation can be
applied to prevent excess or understock. In the promotion aspect, predicting demand trends allows business
actors to design more targeted marketing strategies, such as providing discounts when sales are expected to
decline or implementing upselling strategies when demand is projected to increase. The forecasting results also
play a role in the preparation of production and distribution schedules that are adaptive to market dynamics,
which ultimately contributes to improving overall operational efficiency. Therefore, the integration between
predicted results and operational strategies makes a real contribution to supporting data-driven business
decision-making.
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Calculating the MAPE (Mean Absolute Percentage Error) method will be used. The selection of this
method is based on the consideration that MAPE is considered more accurate and easier to understand
compared to other methods (Alzeyani & Szabo, 2024).

MAPE=(869.837-737.15)/737.15%100%
MAPE =0.018 * 100 %
MAPE=1.8 %
Accuracy Rate = 100% - Error"
Accuracy Rate = 100% - (1.8%)"
Accuracy Rate = 98.2%
3.4 Implementation of web systems

The implementation phase is the stage at which the developed system is deployed and operated based
on its intended design (Titis Sri Wulan et al., 2024). The following are the results of the implementation of the
Ice Cream Mixue forecasting system through a web-based application.
3.4.1 Main Menu Display

This menu usually consists of a logo that represents the identity of the site. In addition, the main menu
presents a number of horizontally arranged submenus, including a login menu that gives users access to view
sales predictions.

Home  Penjualan Menu Kontak

Mari Nikmati Ice Cream

I

Fig 4. Main Menu View
3.4.2 Login Menu
The app's login page is designed to facilitate users in accessing their accounts through a simple and
informative interface. On this page, there are fields to enter your email address and password, as well as a login
button that serves to give you access to the application.

Welcome Back

Silahkan masukkan username dan password Anda
Usermname

LunaKirana

Tidak punya akun? SignUp

Fig 5. Prototype Menu Login
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3.4.3 Dashboard Display

This dashboard display displays a summary of initial information, inventory to manage inventory data,
sales that record all transactions, customers who store customer information, analytics to present data analysis
and sales predictions.

Management Dashboard
Luna Kirana
[@heme
R oy Total Penjualan Stok Barang Total Revenue
Ex Krim Mo duk XYZ Produk XYZ
= Penjual
9,972 1,000 Rp 78.280.200

Grafik Penjualan Sepanjang Tahun

Fig 6. Dashboard View
3.4.4 Trend Moment Analysis

This section features a visualization of Mixue's sales data in the form of a bar chart, which is designed
to make it easier for users to analyze sales patterns and trends. The information in this diagram is obtained
through the process of recording historical data which is then processed systematically. With the help of this

chart, users can understand the projected sales in the upcoming period, including the estimated number of sales
for the following month.

MIXUE Analisis Trend Moment

SINCE 1957 - ICE CREAMBTEA
Persentase Pertumbuhan Bulan Terakhir: 4.92%

Prediksi Penjualan Bulan ke-17: 737
®

Luna Kirana

@ Home

1600

Inventory
‘B Penjualan
A Customer
Al Analisis

£ Settings

2 Profile

[ Keluar

Fig 7. Trend Moment Analysis
3.4.5 Adding and Deleting Data

The display adds data is to input new data or delete incorrect data, in order to make a sales prediction
for the user.

Tambah Penjualan
Manually Import CSV

Fig 8. Adding and Deleting Data
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4. CONCLUSION

Based on the results of the evaluation, the Trend Moment method proved to be effective in predicting
Mixue ice cream sales in the next period, with a Mean Absolute Percentage Error (MAPE) value of 1,8%
which indicates a very low level of prediction error. The advantage of this method lies in its ease of
application as well as its ability to identify linear trends from historical data. However, the limitations of this
method can be seen in its inability to capture seasonal patterns and non-linear fluctuations. Therefore, further
development is recommended through the integration of machine learning methods, such as Random Forest
or Long Short-Term Memory (LSTM), which are more adaptive to complex data patterns. In addition, the
web-based sales prediction application that has been developed is considered to be able to facilitate users in
obtaining sales forecast information quickly, accurately, and efficiently.
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