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Abstract:-  In the era of digital content, predicting the 

trends and popularity of videos on platforms like YouTube 

has become paramount. Our project, titled "YouTube 

Trend Analysis and Prediction," is a data-driven initiative 

aimed at providing valuable insights and predictive 

capabilities to content creators and digital marketers. By 

leveraging machine learning algorithms, including Decision 

Trees, Random Forest, and Gradient Boosting, our system 

can analyze key video attributes such as titles, descriptions, 

likes, dislikes, comments, views, and more. This analysis 

allows us to identify patterns and correlations that influence 

video trends and popularity. With a user-friendly interface, 

our platform offers a unique opportunity to explore the 

relationships between these elements, gain content strategy 

insights, and predict the potential success of YouTube 

videos. Through a combination of data processing, feature 

engineering, and the application of machine learning 

models, our project assists content creators in optimizing 

their video content strategies, thereby increasing their 

visibility and reach. In an age where digital content is king, 

our YouTube Trend Analysis and Prediction system stands 

as a powerful tool for creators and marketers, aiding them 

in the quest to produce engaging and popular videos that 

resonate with their target audience. 
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I. INTRODUCTION 
 

The youth generation is facing a competitive environment 

due to the ever-increasing population. YouTube has become a 

popular platform for distributing educational content, including 

course materials from educational institutions, at a low cost. 

Many young minds prefer to access free content on YouTube 

rather than spending money on coaching institutes. However, 

the preference for educational tutorial series or marathons on 

YouTube varies from student to student, depending on their 

prior knowledge. The comments, likes, and views of viewers 

who have watched a particular series or marathon can help 

students determine the quality and relevance of the content. Our 

project takes into account the sentiments of comments, number 

of comments, likes, and views to rank the top videos provided 

by YouTube. We used the YouTube API to extract data related 

to specific videos and trained a machine learning model using 

mobile product reviews from Amazon, which resulted in a 

96.2% accuracy score using logistic regression, the best 

algorithm for our purposes.  
 

In the ever-changing world of digital content, staying 

ahead of emerging trends on social media platforms is crucial. 

YouTube, being a prominent platform for both creators and 

consumers, plays a significant role in shaping the digital sphere. 

The first page focuses on the existing systems and 

methodologies used in the field of YouTube trend prediction. It 

explores notable works that have contributed to this area and 

highlights their strengths and weaknesses. These systems have 

paved the way for understanding the patterns and dynamics of 

YouTube trends. Moving forward, the second page introduces a 
proposed system that aims to build upon the existing research. 

This cutting-edge approach combines machine learning, 

sentiment analysis, and real-world event data to provide a 

comprehensive understanding of the ever-evolving world of 

YouTube trends. By harnessing the power of these 

technologies, this system offers enhanced insights and 

predictions. 

 

II. LITREATURE SURVEY 

 

The study conducted by Cheng, Dale, and Liu focused on 
systematically measuring the characteristics of YouTube 

videos. They collected data from both the YouTube API and 

YouTube video pages over a three-month period, resulting in 

27 datasets. By analyzing 20 related videos, they were able to 

identify the growth trend, patterns in the lifespan of videos, and 

length distribution on YouTube. To determine the most viewed 

and top-rated videos, they utilized a YouTube crawler, resulting 
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in 189 unique videos. This process was repeated on a weekly 

basis, generating seven datasets.  

 

According to their research, the dataset exhibited a skewed 

distribution, with music videos being the most popular 

category, accounting for 22.9% of the videos, followed by 

entertainment at 17.8%. The least popular categories were 

Howto and DIY, as well as Pets and animals. The study also 
examined video length, revealing that 97.8% of popular videos 

were under 600 seconds, primarily due to the prevalence of 

music videos within that duration. Additionally, the research 

analyzed the file size of the videos, with the majority being 

below 30 MB.  

 

The article also explored the characteristic of date added 

to study the growth trend, which indicated a decreasing graph. 

This decline was attributed to the lack of popularity of the 

uploaded videos. Views and ratings were considered crucial 

characteristics in identifying the popularity and patterns of the 
videos. Lastly, the research examined the growth trend of the 

number of views over the lifespan of the videos using a power 

law. Various visualizations, such as bar charts, histograms, line 

graphs, and scatter plots, were employed to illustrate the 

significance of each characteristic in determining video 

popularity.  

 

It is important to note that the research did not cover the 

popularity of video trends across different countries, and the 

study was based on a dataset from 2007. We will be analyzing 

more recent datasets to provide up-to-date insights. 

 

III. PROPOSED METHODOLOGY 

 

The proposed system aims to advance social media trend 

analysis, with a specific focus on YouTube. Leveraging the 

foundations laid by existing studies, our system seeks to 

enhance trend prediction by incorporating modern machine 

learning techniques and data analysis methods. By utilizing a 

diverse range of data sources, including user engagement 

metrics, comments sentiment analysis, and real-world events 

data, our system intends to provide a more comprehensive and 

accurate prediction of emerging trends on YouTube. 
Additionally, it will implement advanced algorithms for 

analyzing sentiment and user engagement to gain a deeper 

understanding of the factors that drive trends on the platform. 

This proposed system is designed to offer more precise insights 

and forecasts, benefiting content creators, marketers, and 

researchers in the dynamic world of YouTube video trends. 

 

A. Data Cleaning 

Data cleansing is the process of correcting and detecting 

errors in datasets. This is important because this process 

provides the highest quality information that improves model 

performance. The null and irrelevant data from the columns are 
avoided by this process. The ID attribute for each case is 

separate from the record as it is irrelevant to the diagnostic 

model. 

B. Data Pre-processing 

Data preprocessing is an important phase of machine 

learning techniques, including cleaning, standardization, 

transform feature extraction and selection, and more. Getting 

rid of junk gives you important insights and increases your 

productivity. In our work, we applied feature extraction to 

create new features. I then used the Vector Assembler to 

convert the features to vectors and applied the Standard Scaler 
to the features. 

 

C. Machine Learning Algorithms 

Machine learning (ML) is a collection of algorithms that 

can help a machine to learn to perform tasks. H. Predict and 

classify using datasets. In this phase, we implement machine 

learning algorithms on split (training and testing) datasets to 

predict heart disease models. We used classification algorithms 

including logistic regression classifier, decision tree classifier, 

support vector machine classifier, random forest classifier, and 

gradient enhanced tree classifier.  
 

 LINEAR REGRESSION 

Linear Regression is a widely used and fundamental 

machine learning technique in the field of statistics and data 

analysis. It is a supervised learning algorithm that forms the 

basis for many other complex models. Essentially, linear 

regression is a simple method for modeling the relationship 

between a dependent variable (target) and one or more 

independent variables (features) by fitting a linear equation to 

the observed data. This equation represents a straight line that 

best represents the underlying relationship between the 

variables. Linear regression is commonly used for tasks such as 
predicting future values, understanding the strength and 

direction of relationships, and making inferences about the data. 

It is not only simple and interpretable but also an indispensable 

tool in predictive modeling. 

 

𝒀 = 𝒎𝑿 + 𝒄 

 
Fig 1 LINEAR REGRESSION 
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 DECISION TREE 

In our project, the focus of Decision Trees lies in 

comprehending and forecasting the trends of YouTube videos. 

With an abundance of available data, it is crucial to identify the 

most influential aspects that impact a video's view count, such 

as its category, publish time, and engagement metrics. Decision 

Trees play a vital role in segmenting and analyzing these 

features, enabling content creators and marketers to pinpoint the 
factors that contribute the most to a video's success. 

 

The input for Decision Trees in our project consists of a 

dataset containing various features of YouTube videos, 

including their category, likes, dislikes, and comments. The 

Decision Tree algorithm processes this data to construct a 

model capable of predicting video trends based on the selected 

features. 

 

The output of this process includes visual representations 

of decision trees, which illustrate the hierarchy of features and 
their significance in predicting video trends. Moreover, the 

Decision Tree model offers valuable insights into the most 

crucial factors for video success and provides recommendations 

for content strategies to optimize views. 

 

 RANDOM FOREST 

In our project for YouTube video trend analysis, we have 

employed the powerful ensemble learning method known as 

Random Forest. Random Forest is an extension of Decision 

Trees and it addresses some of the limitations of individual 

trees by combining multiple decision trees to generate robust 

predictions. By utilizing Random Forest, we aim to enhance the 
accuracy of trend prediction and provide valuable insights to 

content creators and marketers. 

 

The output of the Random Forest algorithm includes 

ensemble decision tree visualizations, rankings of feature 

importance, and trend prediction results. These outputs serve as 

valuable tools for content creators and marketers, enabling them 

to make informed decisions based on data and optimize their 

content strategies to maximize views. The discovery of a more 

intricate classifier, specifically a larger forest, exhibiting a 

nearly monotonic increase in accuracy contradicts the widely 
held notion that a classifier's complexity can only reach a 

certain threshold of accuracy before succumbing to overfitting. 

The rationale behind the forest technique's ability to resist 

overtraining can be attributed to Kleinberg's stochastic 

discrimination theory. 

 

 

 

 

 

 

 
 

The computational complexity of Random Forest 

Algorithm: - 

n=Number of points in Training set 

d=Dimensionality of the data 

k=Number of Decision Trees Training Time  

Complexity= O(n*log(n)*d*k) Run-time  

Complexity= O (depth of tree* k) 

Space Complexity= O (depth of tree *k) 

 

𝑮𝒊𝒏𝒊 𝑰𝒏𝒅𝒆𝒙 = 𝟏 − ∑ 𝑷𝒊
𝟐

𝒏

𝒊=𝟏

 

 

 
Fig 2 Random Forest 

 

 GRADIENT BOOSTING 

Gradient Boosting is an advanced technique used in our 

project to improve the accuracy of predicting YouTube video 
trends. It combines weak predictive models to create a stronger 

model. In our project, Gradient Boosting provides deeper 

insights into video trends and has advanced predictive 

capabilities. 

 

In our project, Gradient Boosting uses the same input data 

as Decision Trees and Random Forest. This input dataset 

contains various features and metrics related to YouTube 

videos. The algorithm processes this data to create a series of 

boosted models, each building on the strengths of the previous 

one. The output includes predictive results, rankings of feature 
importance, and visualizations of the boosting process. These 

outputs help users make informed decisions about their content 

strategies and video trends. 
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Fig 3 GRADIENT BOOSTING 

 

IV. IMPLEMENTATION 

 

The implemented project utilizes the Dash framework to 

create an interactive web-based YouTube Trend Analysis 

Dashboard. The code involves loading JSON and CSV data, 

performing exploratory data analysis (EDA) on the dataset, and 

training machine learning regression models for predicting 

video views. The key features used for prediction include 
numerical attributes such as video likes, dislikes, comments, 

and the number of days since video publication.  

 

The machine learning models employed include Linear 

Regression, Decision Tree Regression, Random Forest 

Regression, and Gradient Boosting Regression. The models are 

trained and evaluated, and the best-performing model, 

determined by the lowest root mean square error (RMSE), is 

selected. The Dash app's layout includes dropdowns for model 

selection, scatter plots for visualizing actual vs. predicted 

views, and additional metrics like RMSE, MAE, and R-
squared. Content strategy insights are provided through 

visualizations like feature importances or decision tree text 

representations based on the selected model. An educational 

tool allows users to input feature values and predict views for 

their videos using the chosen model.  

 

 

 

 

 
Fig  4 Architecture  Diagram 
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The project serves as a practical and educational tool, 

enabling users to analyze YouTube video trends, understand 

the impact of various features on views, and optimize their 

content strategy based on machine learning insights. 

 

V. RESULTS AND DISCUSSIONS 

 

The outcomes of our project underscore the efficacy of 
the implemented machine learning models in predicting 

YouTube video trends. Through a meticulous analysis of 

diverse data sources and the incorporation of advanced 

algorithms, our system achieves notable accuracy in 

forecasting user engagement and sentiment dynamics. The 

predictive models, encompassing linear regression, decision 

trees, random forests, and gradient boosting, provide valuable 

insights into the factors influencing video trends.  

 

The results not only enhance our understanding of 

YouTube trends but also offer practical implications for 
content creators, marketers, and researchers seeking to 

optimize their strategies. 

 

In the discussion phase, we delve into the nuances of the 

obtained results, providing a comprehensive interpretation of 

the model performances and their relevance in the context of 

YouTube trend analysis. We explore the impact of various 

features on trend prediction and assess the strengths and 

limitations of each machine learning algorithm employed. 

Additionally, we discuss the implications of our findings on 

content creation strategies and marketing approaches. The 

discussion serves as a platform for critical reflection on the 
project's success and areas for potential improvement. 

Furthermore, it facilitates a deeper understanding of the 

underlying dynamics of YouTube trends, fostering future 

research directions in the realm of video content analysis and 

prediction. 

 

VI. CONCLUSION & FUTURE DEVELOPEMENT 

 

Our study aimed to investigate the factors that contribute 

to video trending across different countries, exploring various 

characteristics. Through our investigation, we discovered 
correlations between likes and views, the average time it takes 

for videos to trend across different categories, popular tags 

across countries, optimal title length ranges, and the temporal 

trends over the days of the week, identifying the best day for 

video posting. Our visualizations revealed unique line graphs 

for each country in terms of daily trends, providing fascinating 

insights. This comprehensive report is a valuable resource for 

content creators and users worldwide, providing a deep 

understanding of the traits associated with trending videos. 

Our primary objective was to provide insights that can help 

content creators and users make their videos trend globally. 

 
Moreover, our research focused on the importance of 

targeted keywords, audience retention, and video engagement 

in boosting the ranking of less prominent tutorial series or 

marathons. Video engagement factors, such as sharing, 

subscribers, likes, and views, play a crucial role, with an 

emphasis on the quantity rather than the nature of comments. 

Our innovative approach incorporates sentiment analysis as a 

parameter, revolutionizing search results and providing hidden 

gem videos with greater visibility. By leveraging machine 

learning models to analyze top video comments and 

considering multiple parameters, the system effectively sorts 
and displays videos.  

 

This methodology can be seamlessly integrated into 

recommendation systems, enhancing reliability and 

productivity. Although our focus was primarily on educational 

content, the model's applicability extends to other categories, 

with the potential for further training using authentic 

comments from APIs to ensure more accurate decision-

making. This project lays the foundation for a versatile tool 

that can be tailored to specific topic-related structures, offering 

a robust solution for content creators and users seeking to 
optimize their video. 

 

As our project lays a robust foundation for YouTube trend 

prediction, there exists a myriad of avenues for future 

enhancements and refinements. One promising direction 

involves the integration of real-time data streaming to ensure 

the models adapt swiftly to evolving trends. Incorporating 

natural language processing (NLP) techniques for a more 

nuanced analysis of video descriptions and comments could 

further enhance sentiment analysis accuracy. Exploring 

ensemble learning methods to harness the collective power of 

multiple models and incorporating deep learning architectures 
might unlock new dimensions of predictive capabilities. 

Moreover, expanding the dataset to include a more extensive 

range of video genres and demographics could render the 

models more versatile and representative. Collaborations with 

industry stakeholders and YouTube influencers could offer 

valuable insights and validation for the models' effectiveness 

in practical scenarios. Lastly, continuous monitoring and 

updating of the models with the latest YouTube features and 

algorithms will be essential to ensure the system's relevance 

and reliability in the ever-evolving landscape of online video 

content. 
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