International Journal of Data Informatics and Intelligent computing (1JDIIC)
Vol. 1, No. 2, December 2022, pp. 16~22

DOI: 10.59461/ijdiic.v1i2.17

PRISMA

Clustering Techniques for Recommendation of Movies

Mahesh T R, V Vinoth Kumar?!

!Department of Computer Science and Engineering, Jain (Deemed-to-be University), Bangalore, India

Article Info

ABSTRACT

Article history:

Received September 14, 2022
Revised October 04, 2022
Accepted November 06, 2022

Keywords:

Collaborative filtering
Recommendation Algorithm
Recommender system
Principle Component Analysis
Hierarchical Clustering

A recommendation system employs a variety of algorithms to provide users
with recommendations of any kind. The most well-known technique,
collaborative filtering, involves users with similar preferences although it is
not always as effective when dealing with large amounts of data.
Improvements to this approach are required as the dataset size increases.
Here, in our suggested method, we combine a hierarchical clustering
methodology with a collaborative filtering algorithm for making
recommendations. Additionally, the Principle Component Analysis (PCA)
method is used to condense the dimensions of the data to improve the
accuracy of the outcomes. The dataset will receive additional benefits from
the clustering technique when using hierarchical clustering, and the PCA
will help redefine the dataset by reducing its dimensionality as needed. The
primary elements utilized for recommendations can be enhanced by applying
the key elements of these two strategies to the conventional collaborative

filtering recommendation algorithm. The suggested method will
unquestionably improve the precision of the findings received from the
conventional CFRA and significantly increase the effectiveness of the
recommendation system. The total findings will be applied to the combined
dataset of TMDB and Movie Lens, which is utilized to suggest movies to the
user in accordance with the rating patterns that each individual user has
generated.
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1. INTRODUCTION

Big data, which is generated by internet users and is referred to as such, is a crucial area for
research. It is crucial to conduct more study and offer solutions for the issues in the current systems because
technology and the services offered to users are always evolving [1-3]. It is a challenging effort to produce
appropriate recommendations; hence almost every organization belonging to any industry needs an effective
method for its users to submit recommendations [4-6].

At a very complex information platform, a recommendation system is a means to offer consumers
suggestions based on the anticipated user preferences. The three filtering algorithms that are utilized to
create any recommendation system are content-based filtering, collaborative filtering, and hybrid filtering [7-
9]. The collaborative filtering recommendation algorithm (CFRA), which is more well-known and has been
utilized by large big data producers and consumers like eBay, Amazon, and Facebook, is the algorithm that is
most frequently used among these three methods. Collaborative filtering bases its recommendations on user
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ratings and preferences that are similar to those of the user for whom they are being created. Numerous
studies have demonstrated that adding K means clustering features to the conventional CFRA will increase its
effectiveness. To further increase this effectiveness, we are now using hierarchical clustering in place of the
conventional K means clustering [10-12]. Additionally, it is demonstrated that hierarchical clustering is more
effective than K means because it does not require an initial cluster count.

Additionally, it has been demonstrated that applying more PCA on this will increase the
recommendation's accuracy. It should be emphasized that the PCA should be used before applying the
clustering technique because the reduced number of dimensions will make clustering simpler [13-16].

2. RELATED WORK

Authors have suggested a suggestion algorithm that is more effective than the conventional
collaborative filtering technique. To enhance the conventional CFRA, they applied two extra methods, K
means clustering and PCA [17-19]. They put forth two techniques, one of which combines K means
clustering with PCA and the other with just K means clustering. Compared to the conventional CFRA, both
algorithms performed admirably. The experiment made use of the Netflix dataset. The Frechet distance is the
first measure of similarity of AIS trajectories developed by the authors. Second, to determine the number of
clusters at the final level of clustering, the distance matrix acquired in the first stage is decomposed using
principal component analysis (PCA). Finally, the conventional hierarchical clustering process is combined
with the aforementioned distance matrix and clustering number.

The author of this study put up novel techniques for agglomerative hierarchical clustering that
automatically mention the number of clusters [20-22]. The author of this study put up novel techniques for
agglomerative hierarchical clustering that automatically mention the number of clusters. Here, they presented
two methods for achieving this goal: using a variant of the cluster validity measure and using a statistical
model selection method like BIC. The authors attempted to address the issue of choosing the right number of
clusters through this. A formal approach for counting clusters has been described by the authors and is based
on the agglomerative hierarchical clustering (AHC) algorithm. The novel index and method can calculate the
AHC-generated clustering results and establish the ideal number of clusters that can be used to various
dataset types, including linear, manifold, annular, and convex structures [23-25].

The K-means strategy to clustering and how the choice of main seeding impacts the outcome are
both topics covered by the authors in this study. In order to compare with a data collection, hierarchical
methods are utilized as a baseline. For a pure numerical synthetic data set, the authors have assessed the k-
means clustering and hierarchical clustering algorithms. The several methods of clustering that are regularly
utilized on the internet have been described by authors. Here, the numerous types of hierarchical clustering
are also presented, along with a detailed explanation of hierarchical clustering itself. Additionally, a
comparison of the clustering methods is completed. Three factors were used by the authors to gauge the
quality of clusters: cohesion measurement, silhouette index, and elapsed time [6]. Six techniques were listed
by all the authors in this research as potential ways that collaborative filtering recommender systems could
learn more about some new users. In these methods, a set of items is chosen so that the collaborative filtering
system can present it to each subsequent new user for rating purposes.

A strategy put out by the authors to fix the collaborative filtering method's scalability and sparsity
issues. They utilized a novel CF model that is based on the Artificial Immune Network Algorithm in an effort
to tackle both issues at once (aiNet). The rationale for choosing this is that by specifying the data structure,
including their spatial distribution and cluster interrelations, aiNet is possible to reduce sparsity and offer the
feature of scalability of the dataset. Additionally, they have decreased the sparsity rate and used the k-means
clustering technique using aiNET.

Researchers on the profitability of online sales shared their findings. Typically, suggestions are
produced based on the preferences and interests of the user, without taking the seller's profit into account.
They suggested the CPPRS (Convenience plus Profitability Perspective Recommender System) and HPRS as
two profitability-based recommender systems to address this (Hybrid Perspective Recommender System).
The suggested technique is successfully put into practice. The authors built a recommendation system called
WebPUM, an online prediction that makes use of a Web usage mining system, and they all suggested a
method for categorizing a user's navigational patterns in order to forecast that user's future goals. Authors
have provided a straightforward analysis of the Amazon website. The expansion of Amazon's
recommendation algorithm has been discussed. It has also been demonstrated that Amazon employs
collaborative filtering to provide accurate recommendations. They researched the Amazon for two decades
before offering any recommendations.

The sparsity and scalability issues, which are the two main drawbacks of collaborative filtering,
were addressed by the authors. They have suggested a brand-new technique for solving these issues called the
neighbor user method, which builds on the subspace clustering strategy. This approach is effective because
the authors identify various subspaces of the objects classified as Interested, Neither Interested, Nor
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Uninterested, nor Uninterested, and Uninterested. The suggested method was evaluated using the MovieLens
100K, MovieLens 1M, and Jester datasets in order to compare it to more established methods. The findings
show that the suggested strategy can improve the Recommender Systems' operational capacity. In
unsupervised learning tasks like PCA and K-means clustering, they have proposed a compression technique
for large-scale data sets that results in both computational speed and memory gains. They employed
randomized preconditioning transformation to do this, which is the key component of their approach and
makes it possible to use it in streaming and distributed data environments.

An overview of numerous distinct machine-learning algorithms employed in the context of big data
analytics is provided in a paper by the authors. They made an effort to close the knowledge gap amongst
researchers by providing an overview of a few distinct machine learning algorithms in order to make it
evident to researchers. The paper gives a straightforward analysis of big data analytics, with a special
emphasis on distributed machine learning techniques for large data that are data-intensive. This review is
purely theoretical.

This work, which deals with the similarity measure technique, was presented by the author. In this
case, he used various similarity measurements to verify their effectiveness. The performance of the various
similarity metrics used in collaborative filtering is examined in this research in order to compare them. They
employed Apache Mahout for this, which made accurate analysis possible in a time-effective manner.
Authors used the Hadoop framework to analyze data that was available on the internet. They used the
Hadoop framework to create suggestions for customers based on user ratings, likes, and reviews. They first
applied the data using the Mahout interface after filtering it. This entire project was carried out for a
movielens dataset-based movie recommendation.

The MyMediaLite library/API, which offers support for the algorithms, has been examined by the
authors in this. This library deals with collaborative filtering for two types of data: prediction of ratings (for
example, on a scale of 1 to 5 stars) and prediction of items from implicitly positive feedback alone. They also
discussed some potential future development on this library. The writers provided a recommendation based
on keyword knowledge that utilizes the keywords. The investigation made advantage of collaborative
filtering, which is accomplished in Hadoop. In this experiment, real-world data is used, and by KSAR, the
recommendation accuracy is much enhanced.

3. PROPOSED METHODOLOGY

Since the traditional collaborative filtering recommendation algorithm employs a formal way of
filtering, which renders it ineffective when used alone, it lacks accuracy and efficiency. It is possible to draw
the conclusion that the algorithm still requires significant improvement based on the recommendations
offered by the collaborative filtering algorithm. Traditional collaborative filtering recommendation
algorithms are less accurate when used, which renders them ineffective when applied to large datasets, or Big
Data. Dealing with enormous data results in reduced accuracy, which is unsuitable. The algorithm will not be
effective for providing recommendations to consumers if it is applied to a large amount of data in real-world
applications. The amount of attributes that are available is entirely taken into account when information is
extracted to recommend products to users, rendering the collaborative filtering recommendation algorithm
ineffective. Additionally, more comparisons must be conducted and take more time to compute the more
attributes that are used to produce suggestions. The overall dimensions that were considered when generating
recommendations should be removed if necessary .

In addition, a different clustering technique can be used to replace the k-means clustering that was
previously used with the collaborative filtering algorithm. The k-means clustering method has various
downsides, but these flaws could be overcome by switching to a more recent clustering method. K-means
clustering is inefficient to utilize if the numbers of the clusters are not properly defined since the numbers of
the clusters that should be made need to be defined at the beginning of the process. The accuracy decreases
and the time needed to provide recommendations to the user increases as the number of dimensions used to
evaluate the results increases. Therefore, one of the main tasks is to lower the dataset's dimensionality or
amount of attributes.

By substituting more modern techniques for the older ones, the issue with the prior algorithm can be
fixed. Similar to before, the approach combines the PCA dimensionality reduction technique with the K-
means clustering technique. The authors have previously suggested combining two of these strategies in the
collaborative filtering algorithm. While preserving the PCA as it was previously employed, we have now
provided a better clustering method in comparison to the k-means clustering. Since hierarchical clustering is
a superior clustering approach to work with, k-means clustering can be replaced. The data's dimensionality
will be reduced using the PCA as a dimensionality reduction technique.

Given that there is no requirement to specify the number of clusters at the outset of the clustering in
hierarchical clustering, the results will be superior to those of k-means clustering. It will be possible to divide
the clusters according to the dataset after using hierarchical clustering and defining the necessary number of
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clusters. But the dataset needs to be enhanced before the clustering algorithm is applied. The output of the
algorithm will be more effectively produced if the input is accurate. Therefore, dimensionality reduction
should be performed on the input dataset to improve it, and to do this, PCA must be applied to the dataset. In
conclusion, we will do PCA on the dataset before providing it as input, and once the principle components
have been obtained, this data is provided as input to hierarchical clustering. Prior to applying hierarchical
clustering and making final recommendations, the collaborative filtering method will first perform the PCA.
Therefore, the recommendations can be made more accurate and the collaborative filtering algorithm can be
enhanced in this way. The proposed method flowchart is shown in figure 1.

Data Collection

!

Data pre-processing

l

Perform PCA

l

Training-Hierarchical Clustering

l

Apply PCA on
input Data

l

Returns Cluster
ID1

l

Fetch all movie details
belong to Cluster ID1

l

Recommend this list to the User

Figure 1. Flowchart of the proposed method
The proposed algorithm works as shown below.

Algorithm 1. Proposed Algorithm
Step 1:  Data collection - collect the movie related data like name, rating etc. in the form of csv file.

Step 2:  Data pre-processing - perform manual data analysis and eliminate the feature which is less
correlate to other feature.

Step 3:  Perform PCA (principal component analysis) on the data and save the data into csv file.
Step 4:  Define hierarchical clustering (agglomerative) model.

Step 5:  Train the hierarchical clustering (agglomerative) model on the data.
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Step 6:  Take the one user input and apply PCA on that.
Step 7:  Perform the prediction in the input it give the cluster id.

Step 8:  Fetch all the movie detail which belong to this cluster id and make the list of it.

4. EXPERIMENTAL RESULTS

We used the TMDB dataset and the MovieLens Dataset to conduct the analysis of the suggested
approach. Movie information is derived from the TMDB dataset, and user information and rating trends are
combined from the MovieLens dataset. For the sake of analysis, both datasets are combined. There are scores
available from 1 to 5. The experiment was run to assess the reliability of the recommendations generated by
the algorithm we suggested in our study. In this experiment, the accuracy term is determined in order to
compare the suggested and the existing algorithms.

As a result of applying this data to the prior pca and k-means collaborative method, we are able to
calculate the accuracy of the earlier approach. The accuracy is computed as shown in equation (1).

{Relevent Documents}Intersection {Retrieved Documents
Accuracy = ( { Y +100 Q)]
{Relevent Documents

The suggested approach that uses hierarchical clustering is now being examined. Over the same
data, the collaborative filtering technique, pca, and hierarchical clustering are examined. The accuracy of this
algorithm is compared to the one that already exists.

The experiment demonstrates a clear improvement in the precision of the recommendations
generated by our suggested method. The following graph compares the accuracy of the results for both
approaches utilizing k-means clustering with pca and hierarchical clustering with pca (2).
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Figure 2. Accuracy of different algorithms
The suggested hierarchical clustering clearly outperforms the k-means clustering that was previously in
use, according to figure 2. The accuracy of the suggested algorithm's output is better than that of the older
clustering method. Therefore, compared to the preceding technique, it is preferable to utilize Hierarchical
clustering with PCA.

5. CONCLUSION

The proposed research study looks at the user recommendations that the system makes. The
hierarchical clustering method and PCA are used throughout the entire project to assess the system's
accuracy. The intersection of the suggested movies and the user-rated movies from before is used to assess
the system's accuracy. The experiment demonstrates improved outcomes over the preceding algorithms.
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