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Abstract. Companies that provide services to users should start applying and developing data science 

methodology for product and service development. This research aims to conduct a data science approach 

using clustering analysis to find out the consumer segmentation characteristics. Python programming 

language and RapidMiner were primary tools for analyse those patterns. The K-Means algorithm, Google 

Data Studio, and RFM (Recency, Frequency, Monetary) model are used for gathering the knowledge of data 

transaction in the company. Cross Industry Standard Process for Data Mining (CRISP-DM) are used for 

advanced analysis techniques applied to discovering previously unknown patterns. The dataset collection 

derived from the company's database. The result shown that 3 clusters had 0.197 scores using the Davies 

Bouldin Index (DBI) validity test. There is 1090 member of low priority clusters, 73 medium priority clusters, 

and 969 high priority clusters. We provide several marketing strategy recommendations for each cluster 

at this company. 
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1. INTRODUCTION model, those are variables of last transaction in 

days, the number of transactions, and the total 

XYZ company is one of the companies 

engaged in the education sector by selling 

online course services. The target market is 

for students, college students, and employees 

who want to improve skills and expertise 

integrated with work and business. 

Thousands of transaction history data have 

not been used optimally to find out their 

patterns. So, it is necessary to manage 

consumer data with appropriate data science 

techniques because, so far, the company's 

marketing activity process is still applying the 

conventional treatment to their consumers. 

Utilization of data science methodology 

in segmenting consumers based on the 

Recency, Frequency, and Monetary (RFM) 
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value of purchases that have been made within 

a specific time, so that the right clusterization 

with the K-Means method is to determine the 

characteristics of consumers in each resulting 

cluster. 

In addition to consumer transaction data 

that will be analysed to determine data 

knowledge, other data that support research 

such as gender and age data, course rating 

data, affiliate marketing income data, website 

access trend data, and potential consumer data 

will also be analysed for data knowledge so 

that it will be used as a marketing strategy 

recommendation that the company can do to 

increase revenue. 

 

 

 
www.neuroquantology.com 

2

2

2

4

mailto:gigih@eng.unila.ac.id
http://www.neuroquantology.com/


NeuroQuantology | May 2022 | Volume 20 | Issue 5 | Page 1084-1090 | doi: 10.14704/nq.2022.20.5.NQ22499 

Gigih Forda Nama / CONSUMER SEGMENTATION KNOWLEDGE ANALYSIS USING DATA SCIENCE APPROACH FOR MARKETING STRATEGY 
RECOMMENDATIONS 

 

2. LITERATURE REVIEW 
 

2.1. Consumer Segmentation 

Segmentation is the process of dividing 

a heterogeneous market into homogeneous 

relationships between data, which will help 

decision-making [4]. 

The data mining stages used are the 

Knowledge Discovery Databases or KDD 

process model, which has nine steps which can 
groups. The grouping is based on the be seen in Figure 1 [5].    
demographic, geographic, psychographic and 

behavioural groups [1]. 

To reach consumers more effectively, 

segmentation can produce groups with several 

criteria. This is done with the strategic 

objectives of each consumer segment to be 

more structured and specific. Characteristics 

that can be used as a reference include [2]: 

1. Geographic segmentation will classify 

consumers into market groups based on 

the regional scale of their geographical 

location, such as region, climate, city, or 

village. 

2. Demographic segmentation will classify 

consumers into market groups based on 

demographic variables, such as age, 

family size, family life cycle, gender, 

occupation, income, religion, social 

class, and race. 

3. Psychographic segmentation will 

classify consumers into market groups 

based on lifestyle and personality 

variables. 

4. Behavioural segmentation will classify 

consumers into market groups based on 

consumer knowledge, attitudes, and 

responses given by consumers to a 

product. 
 

2.2. Marketing Strategy 

A marketing strategy is a plan that has 

been systematically and comprehensively 

prepared that will be used as a guide in 

carrying out marketing activities to achieve the 

company's ultimate goal of generating profits 

or increasing company revenues. 

Implementing a marketing strategy includes 

market segmentation, determining the target 

market, and positioning [3]. This means that 

there is a relationship that segmentation 

activities are a step in implementing a 

marketing strategy. 
 

2.3. Data Mining 

Data mining  is 

extracting/excavating/finding hidden 

information from large databases and is helpful 

for interested parties. Data mining can help 

data holdersanalyses and find unexpected 

 
Figure 1 Data Mining Stages 

Stages in the Knowledge Discovery Databases 

process: 

1. Domain Understanding and KKD Goals. 

2. Selection and Additions. 

3. Data cleaning. 

4. Data transformation. 

5. Data mining. 

6. Evaluation and Interpretation. 

7. Discovered Knowledge. 
 

2.4. Clustering 

Clustering is a formal study in 

partitioning or grouping data that does not 

have a categorical label. Clustering is 

unsupervised learning, meaning that clustering 

does not have a stage for data training. This is 

different from the classification, which is 

supervised understanding. Clustering is usually 

used to group data with similarities to data 

objects and vice versa, minimizing similarities 

to other clusters [6]. 
 

2.5. K-Means 

The K-Means algorithm is a non- 

hierarchical clustering method and can be used 

on data that does not have a label. K-Means 

tries to divide or partition data into clusters to 

form one or more clusters, with each having 

the same data characteristics. In contrast, 

clusters have different data characteristics. The 

primary purpose of clustering is to minimize 

the variousfeatures in a cluster and maximize 

the variation between clusters [7]. 

The following are the steps in grouping 

data using the K-Means algorithm [8]: 

1. Determine the number of clusters 
2. Initial initialization and cluster center 

are done randomly 

3. Calculate the distance from each object 

to the center of the cluster (centroid) 
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based on the similarity or dissimilarity 

of the data using the Euclidean Distance 

method. This Euclidean Distance serves 

to get the value of the new cluster center 

(centroid) until the value of the cluster 

2.7. Determination of The Number of 

Clusters 

Determination of the number of clusters 

using the Davies Bouldin Index, this value will 

indicate the optimal number of clusters. The 

center (centroid) remains with the Davies Bouldin Index (DBI) was introduced      
following formula: 

 
 

𝑛 

𝑑(𝑥,𝑦) =  √∑ (𝑥𝑖 − 𝑦𝑗 )2 
𝑖 = 1 

Description : 

𝑑(𝑥,𝑦) = size dissimilarity 

𝑥𝑖 =(𝑥1, 𝑥2, 𝑥3 , ⋯ , 𝑥𝑖)data 

variable 

𝑦𝑗 =(𝑦1, 𝑦2, 𝑦3 , ⋯ , 𝑦𝑗 ), variable 

at the center point 

The closest distance from one data to 
one cluster will determine which data 

belongs to which cluster [9]. 

4. Calculate the new cluster center with 

new membership in each cluster by 

calculating the average object in the 

cluster. 

5. Recalculate the distance of each object 

with the new cluster center, until the 

cluster does not change, then the 

clustering process is complete 
 

2.6. Model RFM 

The RFM model stands for Recency, 

Frequency, and Monetary; companies widely 

use this model in segmenting customers as one 

of the marketing efforts that can be done. The 

RFM model will use past consumer 

information data to evaluate and predict 

consumer behavior and values [10]. 

The RFM model involves three 

variables: Recency, Frequency, and Monetary, 

which measure consumer transaction history 

[11].Those are : 

a. Recency 
Recency is the distance from when the 

consumer last made a transaction to the 

current time or how recently the 

consumer made a transaction. 

b. Frequency 
Frequency is the number of transactions 

made by consumers in a certain period 

or how often consumers make 

transactions. 

c. Monetary 
Monetary is the total value of 

transactions made by consumers. 
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by David L. Davies and Donald W. Boildin in 

1979. DBI is a measure used to determine the 

best number of clusters after the clusterization 

process is complete [12]. If the DBI value 

obtained is getting smaller and closer to 0 and 

not harmful (>=0), the better the cluster 

obtained from the K-Means Cluster used [13]. 
 

2.8. RapidMiner 

RapidMiner is a tool created by Dr. 

Markus Hofmann of the Institute of 

Technology Blanchardstown and 

Raif Klinkenberg of rapid-i.com. RapidMiner is 

designed with a GUI (Graphical User 

Interface) display to make it easier for users to 

apply RapidMiner tools. In addition, to its 

open-source nature, the Java language is under 

the GNU Public License. It can run on any 

operating system, which is an advantage of the 

RapidMiner tools [14]. 
 

2.9. JupyterLab 

Jupyterlab allows for documenting and 

reproducibility workflows in data science 

where the data is large and complex. So with 

jupyterlab, researchers can record the steps in 

the research process, including data sources, 

transformation, and finally, answering 

questions from management or clients [15]. 
 

2.10. Google Data Studio 

Google Data Studio is a program used to 

visualize data so that it is easy to use and can 

present complex data attractively. Google Data 

Studio was launched for free in 2016. 

Available for free and for anyone with a 

Google account, Google Data Studio is also a 

potential solution in data visualization and is 

full-featured [16]. 

 

 

2.11. Google Sheet 

Google sheet is a software equivalent to 

Microsoft Excel, developed in 2005 by the 

company 2 Web Technologies [17]. Google 

Sheets has a maximum limit of 256 columns 

and 20,000 rows per sheet. Meanwhile, the 

uploaded file converted to google Sheets 

format must not be larger than 20 MB [18]. 
www.neuroquantology.com 
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2.12. CRISP-DM 

Cross-Industry Standard Process for 

Data Mining or CRISP-DM is used in the 

industrial world to solve various business 

problems and relationships with data mining. 

3.1.    Preparation tools and materials 

The tools and materials used in this 

research are computer equipment, JupyterLab 

software, RapidMiner, Google Sheet, and 

Google Data Studio. While the material used 

in this study is the company's consumer sales      

transaction data from January 1, 2021, to 

November 25, 2021, and other data will be 

analyzed as a form of marketing strategy 

recommendations. 
 

 

 

 

 

 

 

 

 

 

 
Figure 2 CRISP-DM Method Stages 

 

There are six phases in the CRISP-DM method 

[19] : 

1. Business Understanding 

2. Data Understanding 

3. Data Preparation 

4. Modeling 

5. Evaluation 

6. Deployment 
 

2.13. Related works 

Several studies related to this research, 

those   are,   research    conducted    by 

Wiratama Ahsani Taqwim, Nanang Yudi 

Setiawan, and Fitra A. Bachtiar entitled 

“Analysis of Customer Segmentation with 

RFM Model at PT. Arthamas Citra Mandiri 

Using the Fuzzy C-Means Clustering Method” 

in 2019 [20]. Further research conducted by 

Yulison Herry Chrisnanto         and Ade 

Kanianingsih entitled "Clustering of Customer 

Equity Based on Recency Frequency Monetary 

(RFM) Using K-Means Clustering" in 2019 

[21]. Further research conducted by Christina 

Deni Rumiarti and Indra Budi entitled 

"Customer Segmentation in Customer 

Relationship Management in Retail 

Companies: A Case Study of PT Gramedia 

Asri Media" in 2017 [22]. Some of reference 

on system information development using 

several open source application found on 

works [23][24][25]. 
 

3. RESEARCH METHODOLOGY 

3.2.    Research Stages 

The stages carried out in this research 

use the Cross-Industry Standard Process for 

Data Mining method, which 

consistsransparently of the following steps: 

Business Understanding, Data Understanding, 

Data Preparation, Modeling, Evaluation, dan 

Deployment. 

 

4. RESULT 

4.1. Business Understanding 

a. Determine Business Objectives 
This phase aims to design a data mining 

model that can be used to cluster 

consumers based on the RFM model 

from the company's transaction data and 

other data knowledge owned by the 

company to produce a data mining 

model that can be a recommendation for 

marketing strategies to companies so 

that marketing becomes more efficient. 

Right on target. 

b. Assess Situation 
Marketing activities in the company are 

still not focused on priority consumers, 

and knowledge of user data in the 

company database is still unknown to 

the company. 

c. Determine Data Mining Goals 

The data mining model created aims to 

perform clusters in knowing the 

characteristics of consumer behavior in 

each cluster. In addition, by using data 

mining, it is hoped that data will provide 

knowledge of previously hidden data 

into valuable knowledge and help 

determine business decisions. 

d. Produce Project Plan 
Based on this business understanding, a 

project plan was obtained, namely 

conducting consumer segmentation 

analysis using the k-means clustering 

method based on the RFM model and 

other data knowledge as a marketing 
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strategy recommendation for the 

company. 
 

4.2. Data Understanding 

a. Collect Initial Data 
The data used is transaction data from 

January 1, 2021, to November 25, 2021, 

and other data in the company database 

that will be analyzed as a form of 

marketing strategy recommendations. 

b. Describe Data 
 

Table 1 Database Table Description 

 
Tabel Keterangan 

Users User data information 

Users_detail Detailed information of users 

Course Detailed information on course data 

Category Detailed information regarding 
course category data 

Payment Detailed information regarding 
course payments 

Payment 
_balance 

Detailed information regarding sales 
commission and balance withdrawal 

Rating Detailed information regarding 
course ratings 

Ci_sessions Detailed information regarding 
website access times 

 
 

4.3. Data Preparation 

Several stages need to be carried out in 

the data preparation stage, including selecting 

data, integrating data, cleaning data, and 

formatting data. 
 

Figure 3 Consumer Segmentation Data 

Figure 3 results from consumer 

segmentation data carried out at the data 

preparation stage using two database tables: 

the users and. This payment data will be used 

to segment consumers to know which clusters 

are high priority, medium priority, and low 

priority. 

 

 

 

 

 

 

 

 

Figure 4 Potential Consumer Data 
 

Figure 4 shows potential consumer 

data carried out at the data preparation stage 

using two database tables: the users and the p. 

aymentThis data will be used to identify 

consumers who have the potential to buy the 

company's products in the future. 
 

Figure 5 Category, Course, and Payment Type Data 
 

Figure 5 shows the results of category 

data, courses, and types of payments that have 

been made at the data preparation stage using 

four database tables, namely the users, 

payment, courses, and category tables. This 

data will determine the category, the most sold 

course, and the most used payment type. 
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Figure 6 Age and Gender Distribution Data 
Figure 8 Top Data Affiliate Marketing Income 

Figure 6 shows age and gender 

distribution data carried out at the data 

preparation stage using two database tables: 

the users and users_detail tables. This data will 

be used to determine most website users’ a. 
 

Figure 7 Course Top Rating Data 
 

Figure 7 shows the results of the top 

rating course data carried out at the data 

preparation stage using four database tables, 

namely users, payment, course, and rating. 

This data will be used to determine which 

courses have the top rating. 

Figure 8 shows top affiliate marketing 

income data carried out at the data preparation 

stage using two database tables: users and 

payment_balance.ge and gender range. This 

data will determine which users have the 

largest total commission based on the spread of 

course referral codes. 

 

Figure 9 Data Trend Akses Website 

Figure 9 is the result of trending 

website access data that has been carried out at 

the data preparation stage using one database 

table, namely ci_sessions. This data will 

determine the trend of accessing most websites 

every hour. 
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4.4. Modelling 

The clustering modeling in this study 

uses the K-Means algorithm with the tools 

contained in the RapidMiner 9.9 software. 
 

 

 

 

 

 

 

 

 

 

 
Figure 10 K-Means Algorithm Modeling Structure 

 

Thus, the resulting cluster model is as follows: 

 

Cluster Konsumen 
Centroid 

R F M 

1 1090 0.272 0.025 0.000 

2 73 0.846 0.036 0.039 

3 969 0.078 0.055 0.259 

Total 2132  

 

4.5. Evaluation 

At this stage, the last fo to determine the 

number of clusters generated optimally using 

the Davies Bouldin Index (DBI). 
 

Figure 11 Evaluation Structure of the Davies 
Bouldin Index 

 

This results in the Davies Bouldin Index 

value in each cluster as follows: 

 

 

 

Table 2 Davies Bouldin Index Score Results 
 

Jumlah Cluster Davies Bouldin Index 

(DBI) 

2 0.240 

3 0.197 
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Based on table 2, it is known that 3 

clusters are the optimal number of clusters 

because the Davies Bouldin Index value is 

close to 0. 
 

4.6. Deployment 

The modeling results are made in data 

visualization at the last stage in the CRISP-DM 

method. In performing visualizations to make 

it faster, more accessible for readers to 

understand, and provide convenience in 

sharing visualization reports, we use the 

implementation of Google Data Studio. 

 

a.      Consumer Segmentation Data Analysis 
 

Figure 12 Consumer Segmentation Data 

Visualization 

 

In the high priority cluster, the strategic 

recommendation in this cluster is to optimize 

the category of courses and similar courses that 

are sold the most in the high priority cluster by 

the product innovation division because 

consumers in this cluster are consumers who 

make paid transactions, so it is hoped that 

users in this cluster will be interested in buying 

and selling. Return to the transaction. In 

addition, the provision of discounted course 

price voucher codes is a form of company 

appreciation to loyal consumers. 

Furthermore, for the medium priority 

cluster, the strategy recommendation in this 

www.neuroquantology.com 
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cluster is to provide free promo courses to 

increase awareness because the average trend 

for the last time to make a transaction has been 

going on for a long time, where the average 

recency was 270 days ago. 

In the low priority cluster, the strategy 

recommendation in this cluster is to offer the 

most sold courses to increase transactions in 

this cluster because the Monetary value of this 

cluster is IDR 0, meaning this cluster is a 

consumer who only makes free courses 

transactions. 

exceeded the payment time and are balanced. 

So, users are expected to be interested again in 

making payment transactions. 

 

c. Data Analysis Category, Course, and 

Payment Type 

Meanwhile, recommendations for 

pricing new products and product prices when 

discounting will be made can be in IDR 56,969 

or below that price. This is because the average 

ability of the Monetary value in the high 

priority consumer cluster is IDR 56,969. 
 

b. Potential Consumer Data Analysis 
 

Figure 13 Data Visualization of Potential 

Consumers 

The recommended strategy that can be 

done for potential consumers is for checkout- 

only transactions. Email Direct Marketing and 

Whatsapp messages need med model to be 

evaluated to remind users to continue the 

checkout process based on the selected course 

or the course added to the cart. For users who 

only log in to the website, it is necessary to 

offer free courses so that they are expected to 

be interested in re-opening the website and 

even making paid transactions on other types 

of courses. 

Meanwhile, for users with expired 

payment transactions and canceled payments, 

re-offering can be made to users with courses 

whose transactions have expired or have 

 

 

 

 

 

 

 

 

 

 
Figure 14 Category, Course, and Payment Type 

Data Visualization 

Strategy recommendations based on 

knowledge of course categories and widely 

sold courses are similar to the Basic Excel 

Training for Professional Employee course and 

completing other studies in the Office 

Productivity category. At the same time, the 

recommendation for payment types is to 

increase the variety of payment E-Wallet or 

digital wallets such as Shopeepay, Ovo, and 

Dana. 

 

d. Data Analysis of Age and Gender 

Distribution 
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Figure 15 Visualization of Age and Gender 

Distribution Data 

The recommended strategy is based on 

age knowledge that most users are teenagers 

with an average age of 21 years and adults 

with an average of 32 years to maximize the 

creation of courses to improve students' and 

employees' skills. In addition, offering classes 

to students and employees is one of the proper 

steps to increase company revenue. 

Meanwhile, based on gender, there is no 

significant difference between the number of 

female and male gender. Besides, the number 

of users who input information about age and 

gender is less than the total number of users, 

making gender and age analysis not optimal. 

 

e. Course Top Rating Data Analysis 
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Figure 16 Top rated Course Data Visualization 
 

The recommended strategy based on 

the knowledge of the top 3 rating courses is to 

establish good cooperation with the three 

partners or instructors and create new courses 

with these partners or instructors. Because the 

three partners and instructors received good 

reviews from users who had purchased the 

course, it can be said that some users quickly 

understood the explanation given. The three 

partners are Hundred Sciences, Andrizal, and 

Andy Sanjaya. 

 

f. Top Data Analysis of Affiliate 

Marketing Income 

 

Figure 17 Affiliate Marketing Revenue Top Data 

Visualization 
 

Strategy recommendations based on the 

knowledge of the top 3 affiliate marketing 

incomes, namely giving additional bonuses to 

the three users as a form of appreciation for 

www.neuroquantology.com 
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being an affiliate marketing that has the most 

significant income among other affiliate 

marketing, which means providing the most 

crucial income to the company. In addition, a 

form of appreciation can be given in the form 

trends, can also be used in determining 

company marketing strategies and business 

decisions, including making the category of the 

most sold courses, giving additional bonuses 

and E-Certificate for affiliate marketing that 

of an E-Certificate that can support a career has the most significant income.    

path in the marketing field. 

 
 

g. Website Access Trend Data Analysis 
 

Figure 18 Website Access Trend Data 

Visualization 

Strategy recommendations based on 

knowledge of website access trend data, 

namely recommendations for uploading the 

latest course content at 07.00 am. In addition, 

it is recommended that the website 

infrastructure monitoring process be more 

intensive during busy times and ensure no 

disturbances occur while users access the 

website. 

However, this recommendation needs 

to be reviewed further on how the request 

relates to external data such as increasing 

internet access trends at certain times because 

the data used in the analysis of website access 

trends is incomplete, only certain users have 

records to display their access on the website, 

so the results obtained not optimal. 

 
 

5. CONCLUSION 

Based on research conducted using 

RapidMiner software with the K-Means 

method and the RFM model, it can help 

determine the segmentation of consumers 

owned and resulted that 3 clusters have a value 

of 0.197 using the Davies Bouldin Index 

validity test. Where the low priority cluster is 

1090 consumers, the medium priority cluster is 

73 consumers, and the high priority cluster is 

969 consumers. 

Utilization of other data knowledge, 

namely data on potential consumers, gender 

and age, best course ratings, most significant 

affiliate marketing income, and website access 

The analysis results are visualized with 

column charts, donut charts, time series charts, 

tables, and control drop-down lists using the 

application of Google Data Studio to make it 

easier for users to read charts, export data, and 

process data dissemination. 
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