
© 2024 JETIR November 2024, Volume 11, Issue 11                                                      www.jetir.org (ISSN-2349-5162) 

JETIRGO06047 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 449 

 

Developing a Collaborative Filtering 

Recommendation System for E-commerce Using k-

means Clustering 

 
P. Silpa Chaitanya1*, A. Eesha Pravalli2,K. Leela Rani3,G.Nandini4 , B.Venkateswari5 

1* Associate professor: Vignan's Nirula Institute of Technology and Science for Women 

2.3.4.5 B.Tech Scholar: Vignan's Nirula Institute of Technology and Science for Women. 

 
Abstract 

Nowadays, e-commerce websites are one of the main rising trends that facilitate online selection, and selling of products 

suggesting an algorithm that aims to forecast the preference (or rating) that a user would something. Collaboration 

filtering is one such effective way to offer suggestion for the users. We present two types of collaborative filtering 

techniques in this paper: memory-based and model-based. Algorithms based on memory: item-based collaborative 

filtering (IBCF) and user-based collaborative filtering (UBCF) filtration (IBCF). RandomForest Classification and K-

Means are examples of model-based algorithms. Despite several drawbacks, the K-means clustering algorithm is a 

popular partitional clustering method for recommender systems due to its low complexity and ease of use. 

Keywords: Recommendation System, Collaborative Filtering, K-means clustering, Item- based recommendation, User-

based recommendation. 

1. Introduction 
Collaborative filtering takes into account the user's past purchases, selections, and/or numerical ratings of those things, in 

addition to other users' comparable choices. The user's potential interest in certain items or item ratings is predicted by 

this model. The only data used by the CF system to provide recommendations is the rating profiles of various persons or 

things. Conversely, however, Items must be described by features according to CBF, which uses an item's pre-tagged 

attributes to make recommendations more objects with comparable characteristics. Collaborative filtering, as opposed to 

content-based filtering, can be used with any kind of substance, but it can also convey ideas like quality that are difficult 

to express. 

Furthermore, it has been established that the most effective and extensively used recommendation  technique is 

collaborative filtering. For these reasons, in this study, we shall concentrate on the collaborative filtering technique. 

Model-based and memory-based collaborative filtering techniques are the two main categories into which they fall. The 

Memory-based Approach makes the assumption that the user and the item they have previously rated in the database must 

be in the system memory at the time the recommendation algorithm is executing. By first exploring the user and item 

database and then combining neighboring interests as recommendations, the similarities between various users (or   

objects) are computed. In the model based method, user ratings of unrated goods are predicted using CF models that are 

created using machine learning algorithms. 

User-based collaborative filtering(UBCF) and item-based collaborative filtering(IBCF) are two components of the 

memory-based collaborative filtering technique. Simple similarity measurements like Pearson Correlation and Cosine 

Similarity are largely relied upon by memory-based techniques to group similar users or items together. The memory-

based approach has a few shortcomings, including scalability issues and cold start. Model-Based Collaborative Filtering: 

The Model-Based approach involves estimating a user's level of interest in a product that they have never seen before. 

More machine learning algorithms can be trained to anticipate a user's preference (rating) for a newly added item to the 

system training to the vector of items for that particular user. It fixes the issue that the memory-based approach. When it 

comes to query time, model-based methods are usually faster than memory-based ones. Therefore, they are more suited 

for recommendations for coldstarts. Model-based collaborative filtering includes Random Forest and K-Means clustering 

techniques. This     paper introduces an effective machine learning recommendation system that uses k-means clustering. 
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2. Literature Survey 

In an effort to address the issues of scalability and sparsity in collaborative filtering, Song Jie Gong, the author, proposed 

"A Collaborative Filtering Recommendation Algorithm Based on User Clustering and Item." To do this, the system 

employs a personalized recommendation approach that combines user and item clustering technologies before using item 

cluster collaborative filtering to generate the recommendation.  

In this study by Liao, Q. et al., the MapReduce concept is implemented through parallelism technique to improve K-

means clustering. Reducing the number of repetitions and increasing the processing speed per iteration improves the K-

means performance. Two approaches that are deemed reliable in light of the data scattering are suggested for the distance 

measure and the first selection of centroids. The experimental findings demonstrated that the suggested method 

outperforms the conventional K means in terms of stability. 

Clustering algorithms are a useful tool for overcoming duplication and ambiguity, negotiating data sparsity and 

scalability, and fostering customization and personalization (Demissie and Shashi 2018; Chen et al. 2018b; Koohi and 

Kiani 2017). The goal of this thesis is to use a hybrid technique to enhance the clustering-based CF recommender system. 

On big datasets,it has been demonstrated that the K-means split-merge clustering technique by Wang, Huang, and 

Bosneag (2018) is more effective than K-means clustering with the same flexibility and convenience (Boeva, Angelova, 

and Tsiporkova 2019; Wang, Huang, and Bosneag 2018). The final outcome of the procedure is formed by merging the 

closest clusters and dividing poor clusters after the data is first randomly partitioned into K clusters. According to Boeva, 

Angelova, and Tsiporkova (2019), the algorithm can be applied when fresh data is introduced to the database, aiding in 

the development of a strong recommender system for incoming real-time data applications. 

 Nevertheless, Belacel et al. (2018) failed to take use of the chance to apply item clustering, creating avoid in the 

clustering implementation and failing to capitalize on the benefits of item- based collaborative filtering over user-based 

collaborative filtration, as demonstrated by Azzopardi's research (2017). One of the best methods for recommender 

systems is collaborative filtering (CF)(Chen etal. 2018b; JiandShen2015; MoradiandAhmadian2015). A common 

technique in collaborative filtering recommender systems is to utilize a similarity metric, such as cosine similarity or 

Pearson correlation coefficient (PCC), to locate neighbors. 

Heryanto, (2018) The recommender system emerges as a crucial technological solution to address this issue, assisting 

consumers in locating goods that align with their interests. In actuality, the recommender system makes predictions about 

user preferences by utilizing past. 

Choosing the appropriate technique for developing a recommender system might be challenging. Various recommender 

system strategies have been developed, including collaborative, content-based, and hybrid filtering (Prayoga & Kusnawi, 

2022). 

According to Khusna, Dela Sano, and Saputra (2021), Collaborative filtering is a popular and effective technique for 

constructing recommendation systems. This technique recommends products based on user interests and commonalities. 

To increase the efficacy and calibre of suggestions, YH Cho, JKKim, and SH Kim suggest a personalized 

recommendation technique. Numerous data-mining techniques, such as decision trees, k-means clustering, association 

rules, online usage, and product taxonomy, are used in this paper's methodology. It makes product recommendations 

based on browsing patterns and purchasing behavior. By applying decision tree approaches, it prevents providing 

inappropriate recommendations. Marketers change product suggestions based on explicit knowledge. This method is 

explained in detail for accurate RS. 

A system for intelligent, knowledge-based product recommendations was proposed by Steven Ashaya. The products are 

being recommended using artificial intelligence found in processing components and subjective product information that 

is either supplied by customers or entered into the systems during initial setup. Using this method, customer requirements 

are discovered using keyword searches rather than just by looking through purchase records. 

(Azzopardi 2017; Li, Lu, and Xue Feng 2005; Koohi and Kiani 2017). Therefore, it would be interesting to investigate 

whether applying the K-means split-merge clustering technique to the item-based collaborative filtering recommender 

system can reduce the performance gap compared to K-means clustering-based recommender systems and address 

scalability issues. 
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3. Proposed Methodology 

Recommendation approach based on collaborative filtering Recommender systems based on k-means clustering. 

K-Means Clustering is an unsupervised learning algorithm that is used to solve the clustering problems in machine 

learning. This divides the dataset without labels into many clusters. In this case, K indicates how many pre-defined 

clusters must be formed during the process; for example, if K=2, there will be two clusters; if K=3, there will be three 

clusters, and so on. The unlabeled dataset is divided into k distinct clusters using an iterative process, with each dataset 

belonging to a single group with comparable attributes. It enables us to arrange the data into distinct groups and provides 

a practical means of independently identifying the group categories in the unlabeled dataset without the requirement for 

training. Each cluster in this technique is linked to a centroid, which is based on centroid theory. This algorithm's primary 

goal is to reduce the total distance between each data point and its associated cluster. The unlabeled dataset is fed into the 

algorithm, which then separates it into k number of clusters and keeps going until it finds no optimal clusters. In this 

procedure, the value of k ought to be predetermined. 

 

Algorithm 

Step-1: Select the number K to decide the number of clusters. 

Step-2: Select random K points or centroids. (It can be other from the input dataset). 

Step-3: Assign each data point to their closest centroid, which will form the predefined K clusters. 

Step-4: Calculate the variance and place a new centroid of each cluster. 

Step-5: Repeat the third steps, which means reassign each datapoint to the new closest centroid of each cluster. 

Step-6: If any re assignment occurs, then go to step-4 else go to FINISH. 

Step-7: The model is ready. 

The K-means clustering algorithm's performance is dependent on the formation of highly efficient clusters. However, 

determining the ideal number of clusters is a difficult process. There are other approaches to determining the ideal number 

of clusters, but in this case, we'll focus on the most suitable technique for determining the number of clusters, or K value. 

The following is the method: 

Elbow Method 

One of the most widely used techniques for determining the ideal number of clusters is the elbow method. The WCSS 

value is a notion used in this procedure. Within Cluster Sum of Squares, or WCSS, is a statistical measure that 

characterizes the total variation inside a cluster. The following formula can be used to get the WCSS value (for three 

clusters): 

WCSS=∑PiinCluster1 distance(PiC1)
2+∑PiinCluster2distance(PiC2)

2+∑PiinCLuster3 distance(PiC3)
2
In the above formula of WCSS, 

∑Pi in Cluster1 distance (Pi C1)2: For each data point within a cluster1, it is the sum of the squares of the distances to its 

centroid. The same holds true for the other two terms. We can use any method, such as the Manhattan distance or the 

Euclidean distance, to calculate the distance between the data points and the centroid. The elbow approach uses the 

following procedures to get the ideal value of clusters: 

It conducts the K-means clustering on a supplied dataset for different K values (ranges from 1- 10). The WCSS value is 

computed for each value of K. Creates a curve connecting the number of clusters (K)with the computed WCSS values. 

The point on the plot that resembles an arm or a sharp bend is regarded as the best value for K. 

 
Fig:1elbow method for predicting k value 
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Elbow technique is used to find K (numbers of clusters). The Elbow Method is a method we employ to figure out how 

many centroids (k) to include in a k-means clustering algorithm. Using this strategy, we  repeatedly iterate from k=1 to 

k=n (where n is the  hyper parameter we select based on our needs)to get  the k-value. We determine the within-cluster 

sum of squares (WCSS)value for each value of k. 
 

 

 

Fig2: k-means clustering in collaborative filtering for e-commerce 

This process involves selecting k points from training dataset, using elbow method after predicting the k value we 

implement k-means clustering. The unlabeled dataset is divided in to k distinct clusters using an iterative process, with 

each dataset belonging to a single group with comparable attributes. 

4. Result 

The Elbow Method is used in the K-Means clustering to determine the optimal number of clustering. The elbow approach 

is a well-liked technique for figuring out the ideal value of K to run the K-Means Clustering Algorithm. This method's 

main concept is to visualize the different cost values as k changes. There will be fewer items in the cluster as K rises.  

Consequently, average distortion will drop.  Less items indicate a closer proximity to the centroid. Therefore, the elbow 

position is where this distortion decreases the most. 
 

 

 

Fig3: Elbow method for predicting k value 

In order to establish an empty list that will hold the value of wcss computed for various values of k ranging from 1to10, 

we constructed the wcss_list variable. The for loop was the n initiated for the iteration on a new value of k between 1 and 

10; as Python's for loop excludes the out bound limit, 11 is assumed to contain the10th value. From the above plot. We 

can see the elbow point at 3.  Therefore, the number of clusters here will be 3. 

This is intended to show where clusters that make sense intuitively can be produced by k- means. 
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Fig4: Clusters Of Customers 

 

The output image makes the three distinct clusters with varying colors quite visible. The dataset’s two parameters-

spending price and rating form the clusters. Depending on the situation or preference, we can alter the labels and colors. 

Additionally, we can see the following points from the a fore mentioned patterns: 

Cluster1 shows the customers with average spending price and average rating so we categorize these products have low 

quality 

Cluster2 shows the customers with average spending price and above average rating so we categorize these products are 

useful and having high quality. 

Cluster3 shows the customers with high spending price and high rating so we categorize these products are useful, long-

lasting, and having best quality. 

5. Conclusion 

In this research, we have covered a simple k-means clustering technique with an acceptable example. This study applies 

the k-means clustering method to the E-commerce dataset analysis. The clustering algorithm was analyzed qualitatively in 

this paper, and the distance between items was calculated using Euclidean distance. Using 4590 transaction records from 

an e-commerce dataset, we conducted the k-means clustering technique.  Based on the theoretical analysis and 

experimental results in this study, the k-means method performs more efficiently when grouping large volumes of data. 

The system in the proposal uses various factors together with area information to provide users with more tailored and up-

to-date recommendations. 
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