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K-MEANS CLUSTERING OF ONLINE DELIVERY SERVICE  
USERS IN A METROPOLIS 

 
Highlights 

• Used the capabilities of Python in data preprocessing and preparation for modeling 

• Elbow method is more effective than dendrogram 

• Formation of the meaning of each cluster formed by k-means centroids 

• Euclidean distance from centroids to actual data 

 
Abstract 
This work is a review of clustering methods in which clusters were identified using 

graphical dendrogram methods and the stone placer method (elbow method). The data 

on which the k-means model was tested was collected from a survey of people who 

use the online delivery services in metropolis. 
 
Key words: customer clustering, hierarchical method, k-means, e-commerce, data 

science 
 
Introduction 

Several studies in the field of electronic commerce in developed countries have 

highlighted the impact of various barriers to shaping diffusion. The factors determining 

the spread of electronic commerce can be of a technological, economic and legal 

nature. However, over time, while some organizations that operate under the influence 

of e-commerce cannot actually abandon this form of marketing, other companies 

continue to use traditional distribution channels. 

 

Since e-commerce provides a more convenient and efficient way to collect information 

from customers, it is more and more popular, especially when a company can no longer 

do without contextual advertising. 
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Also, customer data provides an opportunity to analyze this data for the benefit of other 

larger marketing campaigns. Also, e-commerce has recently begun to develop more 

and more due to the conditions of the Covid-19 pandemic. The demand for online 

ordering of goods as well as delivery services has increased significantly. 

 

In this work, a model was created that defines data into clusters using the k-means 

method. The data on the basis of which clusters were allocated, which are based on 

data on the marital status of clients, location, and special preferences.  

 

The task is to determine the segmentation of the market, in different aspects. This will 

help in the future to define the type of client and lead more effectively, and determine 

the wishes using the model. 
 
Literature review 

In this work, articles were analyzed that are related to the intelligent analysis of k-

means, and the use of this method to group customers in different areas of the market, 

respectively, to understand how these groups are different from each other, the using 

of methods to determine a cluster, a description of the meaning of each cluster.  

 

Article "Integration K-Means Clustering Method and Elbow Method For Identification of 

The Best Customer Profile Cluster" by M A Syakur, B K Khotimah, E M S Rochman 

and B D Satoto authors. 8 clusters were used experimentally, which were determined 

by the method of stony placer (elbow method). A model was created that was trained 

on the training data and tested on the test data. Also, the errors modeled by different 

samples were separated to test how effective the method is and to determine the exact 

number of clusters, since the data may not quite correctly show obvious clusters in 

Euclidean space. And checking for outliers in the data. 

 

In this article “Application of K-Means Algorithm for Efficient Customer Segmentation: 

A Strategy for Targeted Customer Services”. The problem was posed about great 

competition, and the possibility of maximum competitiveness. Moreover, it is important 

for each enterprise to understand customer preferences in order to create a more 

effective strategy whose task will be to globally raise sales at the level of a particular 

market, since each section of the market has its own nature, comparison of which can 

help introduce statistical mathematical methods to determine many natural things. 



Băcilă Mihai-Florin Babeş-Bolyai , Rădulescu Adrian , Ioan Mărar , Liviu emphasizes 

the relevance of Data Science method (exact Clustering methods).  Since the business 

not only wants to expand its client base, but also to retain current customers, and 

optimize offers in the same contextual advertising and other strategic marketing and 

not only campaigns. The author also claims that this clustering method copes well with 

a large data set, since this work was based on the development of a BI system for a 

telecom enterprise. it was found out that only subscribers in the 3rd and 4th clusters 

use their credit for all types of services. 
 
Purpose of own research 

Having data on the preferences of food delivery orders, segment customers in order 

to make further management decisions based on the conclusion. 

Hypothesis: people who are self-employed eat irregularly. 

The challenge is to cluster data about customer preferences in ordering food delivery.  
 
Results 

First of all, we will select the data from the dataset that we need in clustering. 

 

In this work, I took the data for clustering: Age, Sex, Marital status, Employment, Family 

size, Preferred meal and other parameters that relate to service, and what things in 

service are important for these people. scale (from agree to disagree 1-5). The data 

was normalized before identifying the clusters. 

 

Hierarchical analysis and k -means were performed.  

 

The dendrogram showed quite a lot of clusters, which raises doubts about their 

correctness, and these clusters were also checked and we can say that these clusters 

do not have clear information, therefore it was replaced with k-means. And the 

definition of clusters using the stone placer method or as it is also called the elbow 

method. 



 

 

 

 

 

 

 

 

 

Graph 1. Dendrogram 

 
Starting with the k-means method, were calculated centroids and Euclidean distances 

from points in vector space. On the basis of which on graph 2 you can see how many 

clusters are acceptable to take. 

 

 

 

 

 

 

 

 

Graph 2.  Elbow Method 

 
It was decided to take 8 clusters in the study.  

 

Clients were classified, and one cluster was noticed that has almost all clients who are 

doing business. It was noticed that they prefer each of the types of meal with different 



frequency, there is no exact correspondence with what entrepreneurs prefer 

specifically breakfast, lunch, snacks, or dinner.  

 
Cluster number 4 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
 
 
Conclusions 

In this paper, it was found that k-means is more appropriate for identifying clusters. In 

the data on the clusters, it can be seen that the hypothesis that businessmen eat 

irregularly. The data showed the opposite trend for students who prefered either lunch 

only, lunch only, or snacks only. 
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