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Abstract

The development of Micro, Small and Medium Enterprises (MSMES) in Indonesia has become a major focus in advancing the economy,
reducing poverty and improving community welfare. MSMES not only play a strategic role in creating jobs and driving the local economy,
but are also a source of inspiration for innovation and creativity. Kedungwuni Timur sub-district is an area in Kedungwuni sub-district,
Pekalongan Regency, Central Java. The profession of the majority of Kedungwuni Timur Village residents is operates in the MSME
Fashion sector. The current problem is that consumers can easily compare products. Therefore, it is necessary to carry out a sales strategy
by utilizing Information Technology concepts, one of which is using Data Mining techniques. The C4.5 algorithm is a data mining
algorithm that is used to predict the sales strategy for MSME products with an accuracy value of 82.78%. To increase the accuracy value,
the backward elimination feature was used to produce an accuracy of 85.00%.
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1. Introduction

Indonesia is entering an era of development of Micro, Small and Medium Enterprises (MSMESs) and at the same time making them
important in order to reduce poverty, advance the economy, and improve community welfare. MSMEs also have a strategic role in creating
jobs, stimulating the local economy, and can also be the basis for inspiring innovation and community creativity. MSMESs have become an
important part of business in the Indonesian economy [1] Currently, MSMEs are in a positive trend with their numbers continuing to
increase every year. This positive trend will have a good impact on the Indonesian economy. Based on data from the Ministry of
Cooperatives and SMEs, the contribution of MSMEs to National GDP is 60.5%. This shows that MSMEs in Indonesia have great potential
to be developed so that they can contribute even more to the economy [2]. Pekalongan Regency is an area on the north coast of the Java
Sea in Central Java province, consisting of 19 sub-districts, which are further divided into 270 villages and 13 sub-districts [3]. MSMEs in
the fashion sector are still the largest with 3,795 MSMEs throughout Pekalongan Regency, one of which is in Kedungwuni Timur
Subdistrict where the majority of the population is engaged in fashion MSMEs [4]. Based on the results of interviews with MSME business
actors, consumers currently face obstacles in easily comparing the quality, price, service and speed of a business, resulting in a decrease in
demand or sales. Therefore, it is necessary to carry out an innovation or strategy when conducting business using the concept of Information
Technology which aims to increase market interest and competitiveness as well as good relations with consumers, namely by using Data
Mining techniques [5]. Data Mining techniques are a series of processes to find more value from a collection of data into knowledge that
has not yet been known. The concept of data mining is an attempt to obtain unseen information in large amounts of data. There are many
algorithms in data mining, one of which is the C4.5 algorithm [6]. The C4.5 algorithm is used to classify statistical data in determining
sales strategies for MSME products [7]. The application of the backward elimination feature is also carried out to increase the accuracy of
the C4.5 algorithm [8].

2. Research Methods

The method that will be used in this research uses the Cross-Industry Standard Process for Data Mining (CRISP-DM) model. This model
consists of six phases that cover the entire data mining research cycle, including: business understanding, data understanding, data
preparation, modeling, evaluation, and deployment [9].
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Fig. 1: CRISP-DM Methods [10]

e  Business Understanding
This stage focuses on a thorough understanding of the business goals to be achieved through the data mining process. One way
to gain business understanding is to create concept mapping which can be done based on data, information and business processes
obtained by conducting interviews and confirmation from parties involved in the business being studied.

e  Data Understanding
At the data understanding stage, analysts carry out initial exploration of the data available for the data mining process. The data
obtained is based on data from concept mapping and interviews with parties who are the object of research to clarify the accuracy
of the data and information.

e  Data Preparation
The data will be input into digital form, then the collected data will be cleaned and processed so that it is ready to be used in the
modeling process with the C4.5 algorithm. The results of this data preparation stage can be in the form of a report presented on
a digital sheet. In this research, analysts use Microsoft Excel [11], [12].

e Modelling
Based on previously prepared data, analysts apply appropriate data mining techniques to develop descriptive and predictive
models. This modeling stage is the core of the data mining process, where valuable insights and knowledge are discovered from
the data, which will then help in making smarter and strategic decisions. In this research, the data mining and visualization tool
used is Rapidminer. The C4.5 algorithm with Backward elimination feature selection is implemented [13], [14].

e  Evaluation
Models and data mining results are evaluated in depth to measure their quality and relevance to predetermined business goals.
The evaluation stage ensures that the resulting data mining results are useful, reliable, and in line with business needs, thereby
ensuring successful implementation and better data-based decision making.

e  Deployments

At this stage, the results of the data mining model and analysis are applied in a real business environment. Analysts collaborate
with business teams to ensure that models or insights are implemented effectively and integrated with operational processes.

3. Result and Discussion

The results of this research are a decision tree and influencing factors to increase market interest and competitiveness as well as relationships
with consumers. The data used is the result of interviews with MSME actors in Kedungwuni Timur District, Kec. Kedungwuni District.
Pekalongan, Central Java.

3.1. Data preparation

In the initial data preparation, a number of datasets were collected from interviews with business actors in the form of Microsoft Excel
reports.
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Table 1: Dataset

Nama UMKM |Jenis Usaha Harga Produk Bahan Baku Jenis Produk Promosi Media Sosial |Pemasaran E-Commerce |Popularitas Tingkat Penjualan
NR Kemeja Polos Bersaing Biasa Kurang Bervariasi |Ya Ya Mudah Dikenal Kurang Memuaskan
NR Celana Panjang Chinos Standar Biasa Kurang Bervariasi |Ya Tidak Mudah Dikenal Kurang Memuaskan
NR Celana Pendek Cargo Tinggi Istimewa Bervariasi Ya Ya Mudah Dikenal Kurang Memuaskan
NR Celana Pendek Tartan Bersaing Biasa Bervariasi Tidak Ya Kurang Dikenal Kurang Memuaskan
NR Celana Pendek Chinos Bersaing Istimewa Bervariasi Ya Ya Mudah Dikenal Memuaskan

NR Celana Pendek Jeans Tinggi Biasa Kurang Bervariasi | Tidak Tidak Kurang Dikenal Memuaskan

HL Celana Pendek Baby Terry |Standar Biasa Bervariasi Ya Ya Kurang Dikenal Memuaskan

HL Celana Pendek Olahraga  |Bersaing Biasa Bervariasi Ya Ya Mudah Dikenal Memuaskan

HL Celana Formal Bersaing Biasa Kurang Bervariasi |Ya Ya Mudah Dikenal Memuaskan

HL Celana Joger Tinggi Istimewa Kurang Bervariasi |Ya Tidak Kurang Dikenal Kurang Memuaskan
BT Kemeja Jeans Standar Biasa Kurang Bervariasi | Tidak Tidak Kurang Dikenal Kurang Memuaskan
BT Celana Training Bersaing Istimewa Bervariasi Ya Ya Mudah Dikenal Memuaskan

BT Kemeja Shanghai Tinggi Istimewa Bervariasi Ya Ya Kurang Dikenal Kurang Memuaskan

3.1. Testing with the Rapidminer C4.5 algorithm

This research uses rapidminer tools to test the accuracy, precision and recall values as well as the Decision tree results from the C4.5
algorithm, as well as the backward elimination features and the C4.5 algorithm.
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Fig. 2: C4.5 Algorithm Testing Model

This test uses Croos Validation to divide data randomly (training data and testing data) using 10 fold validation and automatic sampling
type.
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Fig. 3: C4.5 decision tree algorithm testing

In model x-validation there is a modeling process using the Decision Tree algorithm, so that it will produce accuracy and a Decision tree.
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Fig. 4: Decision Tree Results

The results of the Decision tree are as follows:
1. If product prices are competitive then the results are satisfactory
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If the product price is standard then look at e-commerce marketing if yes then the results are satisfactory

3. If the product price is standard then look at e-commerce marketing, if not look at popularity, if it is easily known then the results
are satisfactory, if it is less known the results are less satisfactory

If the product price is high then look at the type of product if it is less varied then the results are satisfactory

5. If the price of the product is high, look at the type of product, if it varies, look at its popularity, if it is easy to recognize, the
results are satisfactory, if it is less known, the results are less satisfying.

&

3.2. Evaluation of decision tree algorithms

The process of calculating the accuracy value in the Rapidminer Tool begins with uploading the classification result data from Data Mining.
This research successfully obtained an accuracy 82.78%.

accuracy: 82.78% +/- 13.41% (micro average: 82.56%)

true Kurang Memuaskan true Memuaskan class precision
pred. Kurang Memuaskan 26 9 74.29%
pred. Memuaskan 6 45 88.24%
class recall 81.25% 83.33%

Fig. 5: Accuracy Value Results

3.3. Testing with the rapidminer C4.5 algorithm with the backward elimination selection feature
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Fig. 6: Backward elimination process and Algorithm C4.5

In this process, a backward elimination feature selection is added in order to increase the accuracy of the C4.5 algorithm, namely selecting
features that influence the dataset.

3.4. Evaluation of the c4.5 algorithm with backward elimination

The process of calculating accuracy values in the Rapidminer Tool begins with c4.5 algorithm data plus the backward elimination selection
feature This research succeeded in obtaining an accuracy of 85.00%.

accuracy: 85.00% +/- 16.93% (micro average: 84.88%)

true Kurang Memuaskan true Memuaskan class precision
pred. Kurang Memuaskan 29 10 74.36%
pred. Memuaskan 3 44 93.62%
class recall 90.62% 81.48%

Fig. 7: Accuracy results from adding the backward elimination feature to the C4.5 algorithm
3.5 Comparison of Accuracy Values

Based on testing using the Rapidminer tool, it can be concluded that adding the backward elimination selection feature can increase the
accuracy of the C4.5 algorithm.
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Table 2: Comparison of Accuracy Values

Algorithm \ Accuracy Value
C4.5 82.78%
Forward Selection and C4.5 85.00%

4. Conclusion

Based on the results of the research, data was collected on MSME actors in Kedungwuni Timur Subdistrict, Pekalongan Regency, Central
Java, then data was extracted and processed using data mining techniques, the algorithm used was the C4.5 algorithm which produced an
accuracy value of 82.78% and the addition of the backward selection feature. elimination and the C4.5 Algorithm produce an accuracy
value of 85.00%. The addition of the backward elimination selection feature has been proven to increase accuracy compared to using the
C4.5 algorithm alone.
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