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ABSTRACT  

This study presents a comparative analysis between Artificial Intelligence (AI)-based models and traditional 

Search Engine Optimization (SEO) techniques using real-world survey and performance data. The research 

integrates user behavior insights and technical SEO metrics to evaluate the effectiveness of predictive AI models 

in improving search engine visibility and website performance. A dataset derived from survey responses (n ≈ 

130 analyzed; ~1230 collected) and SEO performance indicators is utilized. Machine learning models such as 

Random Forest and Regression are compared with traditional heuristic SEO methods. The results demonstrate 

that AI-driven approaches significantly outperform traditional techniques in predicting ranking outcomes, 

optimizing page performance, and enhancing user engagement. The study contributes to the development of 

intelligent SEO systems and highlights the practical applicability of AI in modern digital ecosystems. 

 

Keywords:  AI in SEO, Machine Learning, Website Optimization, SEO Prediction, Comparative Analysis, User 

Behavior Analytics 

INTRODUCTION 

In the contemporary digital ecosystem, Search Engine Optimization (SEO) plays a pivotal role in determining 

the visibility and accessibility of websites on search engine result pages (SERPs). With the exponential growth 

of online content, businesses and organizations increasingly rely on effective SEO strategies to enhance user 

engagement, improve ranking positions, and achieve competitive advantage. 

Traditionally, SEO techniques have been based on heuristic and rule-based approaches, including keyword 

optimization, backlink generation, meta-tag management, and content structuring. While these methods have 

been effective to some extent, they often lack adaptability, scalability, and predictive capabilities in dynamic 

search environments. The continuous evolution of search engine algorithms further limits the effectiveness of 

static optimization techniques. 

In recent years, Artificial Intelligence (AI) and Machine Learning (ML) have emerged as transformative 

technologies in various domains, including digital marketing and web optimization. AI-driven models enable 

data-driven decision-making by analyzing large volumes of structured and unstructured data, identifying hidden 

patterns, and predicting future outcomes. In the context of SEO, AI has the potential to optimize ranking 

strategies, enhance content relevance, and improve overall website performance. 

Despite the growing interest in AI-based SEO solutions, a significant research gap exists in the comparative 

evaluation of AI-driven models and traditional SEO techniques using real-world data. Most existing studies 

either focus on theoretical models or isolated performance metrics, without integrating user behavior insights 

and technical SEO parameters in a unified framework. 

To address this gap, the present study conducts a comprehensive comparative analysis of AI-based models and 

traditional SEO approaches using real-world survey data and performance indicators. The study incorporates 
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user-centric factors such as page load speed, content relevance, click-through rate (CTR), and user satisfaction, 

along with technical SEO metrics, to evaluate the effectiveness of predictive AI models. 

The primary objective of this research is to assess whether AI-driven approaches can outperform traditional SEO 

techniques in terms of prediction accuracy, optimization efficiency, and user engagement. The findings of this 

study are expected to contribute to the development of intelligent SEO frameworks and provide valuable insights 

for researchers and practitioners in the field of digital marketing and web analytics. 

LITERATURE REVIEW 

The domain of Search Engine Optimization (SEO) has evolved significantly over the past decade, driven by 

rapid advancements in search engine algorithms and the increasing complexity of user behavior. Traditional 

SEO techniques have primarily relied on heuristic and rule-based approaches, including keyword optimization, 

backlink strategies, and on-page content structuring. Early foundational work by Larry Page and Sergey Brin 

introduced the concept of link-based ranking through the PageRank algorithm, which emphasized the importance 

of backlinks in determining webpage authority. 

Subsequent studies have expanded on traditional SEO factors such as keyword density, meta tags, domain 

authority, and content relevance. However, these approaches often suffer from limitations related to scalability, 

adaptability, and their inability to respond dynamically to frequent search engine algorithm updates. Researchers 

have highlighted that static optimization techniques are increasingly insufficient in handling the growing 

complexity of ranking signals. 

With the emergence of Artificial Intelligence (AI) and Machine Learning (ML), a paradigm shift has been 

observed in SEO practices. AI-based approaches enable automated data analysis, pattern recognition, and 

predictive modeling, thereby enhancing decision-making capabilities. Studies have demonstrated the application 

of supervised learning models such as Linear Regression, Support Vector Machines (SVM), and Random Forest 

for predicting search engine rankings and user engagement metrics. Among these, ensemble methods like 

Random Forest have shown improved accuracy due to their ability to handle non-linear relationships and high-

dimensional data. 

Recent research has also explored the integration of deep learning techniques, including neural networks, for 

advanced SEO applications such as semantic search optimization, user intent analysis, and personalized content 

delivery. These models leverage Natural Language Processing (NLP) to understand contextual meaning rather 

than relying solely on keyword matching, thereby aligning more closely with modern search engine algorithms 

such as Google RankBrain. 

In addition to technical SEO metrics, user behavior has emerged as a critical factor influencing search rankings. 

Metrics such as click-through rate (CTR), bounce rate, dwell time, and user satisfaction are increasingly 

considered by search engines to evaluate content relevance and quality. Several studies have emphasized the 

importance of integrating behavioral data into predictive models to achieve more accurate and user-centric 

optimization outcomes. 

Survey-based research in the domain of SEO and website performance has provided valuable insights into user 

preferences and expectations. Findings consistently indicate that page load speed, content relevance, and ease of 

navigation are among the most significant factors affecting user engagement. Furthermore, there is growing 

awareness and acceptance of AI-driven optimization techniques among users, highlighting the practical 

relevance of intelligent SEO systems. 

Despite these advancements, a notable research gap persists in the comprehensive comparison of AI-based 

models with traditional SEO techniques using real-world datasets that combine both technical and behavioral 

parameters. Most existing studies either focus on algorithmic development or isolated performance metrics, 

without providing a holistic evaluation framework. 

http://www.rsisinternational.org/


Page 2718 

www.rsisinternational.org 

INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,  

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

                                   ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XV, Issue V, May 2026 

 

Therefore, this study aims to bridge this gap by conducting a comparative analysis of AI-driven models and 

traditional SEO approaches using survey-based user data and performance indicators. The integration of user 

behavior insights with technical SEO metrics provides a more comprehensive understanding of optimization 

effectiveness and supports the development of robust, data-driven SEO strategies. 

METHODOLOGY 

This study adopts a data-driven and experimental research methodology to evaluate and compare the 

effectiveness of Artificial Intelligence (AI)-based models with traditional Search Engine Optimization (SEO) 

techniques. The methodology is structured into four major phases: data collection, data preprocessing, model 

development, and performance evaluation. 

Research Design 

The research follows a comparative analytical design, where AI-based predictive models are evaluated against 

traditional SEO techniques using real-world survey data and performance indicators. The study integrates both 

quantitative data (survey responses, SEO metrics) and qualitative insights (user preferences and behavior) 

to ensure a comprehensive evaluation. 

Survey Data Collection 

↓ 

Data Cleaning & Preprocessing 

↓ 

Feature Engineering 

↓ 

┌───────────────────┐ 

│ Traditional SEO │ 

└───────────────────┘ 

↓ 

Performance Analysis 

↑ 

┌───────────────────┐ 

│ AI Models (RF/LR) │ 

└───────────────────┘ 

↓ 

Comparative Evaluation 

↓ 
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RESULTS & CONCLUSIONS 

Data Collection 

The dataset used in this study is derived from a structured survey conducted using Google Forms. The survey 

was designed based on the research objectives and validated by the research supervisor prior to deployment. 

● Total Responses Collected: ~1230 

● Responses Analyzed (Cleaned Dataset): 130 

● Target Audience: Students, professionals, businessmen, and researchers 

Features Collected 

The dataset includes both behavioral and technical SEO-related attributes: 

Feature Category Parameters 

Performance Metrics Page Load Speed, Website Responsiveness 

User Behavior Metrics Click-Through Rate (CTR), Bounce Rate, Visit Frequency 

Content Metrics Content Relevance, Navigation Ease 

AI Awareness Awareness and Preference for AI-based optimization 

Satisfaction Metrics User Satisfaction Level 

Data Preprocessing 

To ensure data quality and consistency, the following preprocessing steps were applied: 

● Removal of incomplete and inconsistent responses 

● Handling missing values by assigning default labels (“No Response”) 

● Normalization of numerical features for uniform scale 

● Encoding of categorical variables for machine learning compatibility 

● Segmentation of dataset into training and testing subsets 

Traditional SEO Framework 

The traditional SEO approach is modeled based on commonly used heuristic techniques, including: 

● Keyword Density Optimization 

● Meta Tag and Title Optimization 

● Backlink Analysis 
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● Content Structuring 

These methods rely on predefined rules and do not incorporate predictive capabilities. 

AI-Based Model Development 

To overcome the limitations of traditional SEO, multiple machine learning models were implemented for 

predictive analysis: 

Models Used 

● Linear Regression 

● Random Forest 

● (Optional Extension) Artificial Neural Networks 

These models were trained on the processed dataset to predict SEO performance outcomes such as ranking 

effectiveness and user engagement. 

Mathematical Formulation 

Let the dataset be represented as: 

D={(x1,y1),(x2,y2),...,(xn,yn)}D = \{(x_1, y_1), (x_2, y_2), ..., (x_n, y_n)\}D={(x1,y1),(x2,y2),...,(xn,yn)} 

where: 

● xix_ixi represents the feature vector (SEO metrics, user behavior) 

● yiy_iyi represents the target variable (ranking score or performance metric) 

Linear Regression Model 

y=β0+β1x1+β2x2+...+βnxn+ϵy = \beta_0 + \beta_1x_1 + \beta_2x_2 + ... + \beta_nx_n + \epsilony=β0+β1x1

+β2x2+...+βnxn+ϵ 

Random Forest Model 

A collection of decision trees: 

RF(x)=1N∑i=1NTi(x)RF(x) = \frac{1}{N} \sum_{i=1}^{N} T_i(x)RF(x)=N1i=1∑NTi(x) 

where TiT_iTi represents individual decision trees. 

Model Evaluation Metrics 

The performance of AI models and traditional SEO techniques was evaluated using the following metrics: 

● Accuracy – Correct prediction rate 

● Root Mean Square Error (RMSE) – Prediction error magnitude 

● Precision and Recall – Classification performance 

● Comparative Efficiency Score – AI vs Traditional effectiveness 
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Experimental Workflow 

The overall workflow of the proposed system is as follows: 

1. Survey data collection 

2. Data preprocessing and cleaning 

3. Feature selection and transformation 

4. Model training (AI models) 

5. Application of traditional SEO techniques 

6. Performance evaluation and comparison 

7. Result interpretation 

Comparative Framework 

To ensure a fair comparison, both approaches were evaluated under identical conditions using the same dataset. 

Parameter Traditional SEO AI-Based Model 

Data Usage Limited Extensive 

Prediction Not Supported Supported 

Adaptability Low High 

Automation Manual Automated 

RESULTS AND ANALYSIS 

This section presents the experimental findings derived from the survey dataset and evaluates the comparative 

performance of AI-based models and traditional SEO techniques. The analysis integrates user behavior insights, 

performance metrics, and predictive modeling outcomes. 

Descriptive Analysis of Survey Data 

The survey dataset provides valuable insights into user behavior, preferences, and expectations related to website 

performance and search engine interactions. 

Demographic Distribution 

The majority of respondents belong to the 18–24 age group (43.08%), followed by the 25–34 age group 

(33.08%), indicating a strong representation of digitally active users. 

User Behavior Patterns 

● 97.69% of users access the internet daily 

● 86.15% visit websites multiple times a day 
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● 73.85% frequently use search engines 

These findings indicate a highly active digital user base, making SEO optimization a critical factor for 

engagement. 

Key Performance Factors 

The survey highlights the most important factors influencing user interaction with websites: 

Factor Percentage 

Relevant Content 50.0% 

Fast Loading Speed 39.23% 

Easy Navigation 9.23% 

Visual Appeal 1.54% 

Interpretation: 

Content relevance and page speed are the dominant factors affecting user engagement. 

 

Figure 4. Factors influencing website engagement. 

Impact of Website Performance 

One of the most significant findings of the study is: 

● 91.54% of users reported leaving a website due to slow loading speed 
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Figure 5. Effect of page load speed on user retention. 

This clearly indicates that performance optimization is a critical SEO factor, directly affecting user retention 

and ranking signals. 

AI Awareness and User Preference 

The survey reveals strong awareness and acceptance of AI-based systems: 

● 87.69% of users are aware of AI in website optimization 

● 72.31% prefer AI-optimized websites 

● Only 3.08% do not prefer AI-based optimization 

 

Figure 6. User awareness and acceptance of AI optimization. 

Interpretation 

Users are not only aware of AI but also actively prefer AI-driven optimization, supporting the need for intelligent 

SEO systems. 
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AI Impact on Website Experience 

Users identified the following benefits of AI-based optimization: 

AI Benefit Percentage 

Personalized Content 47.69% 

Faster Loading Time 25.38% 

Better Search Ranking 22.31% 

 

 

Figure 7. Major benefits of AI-driven optimization. 

This indicates that AI contributes significantly to user-centric optimization, aligning with modern SEO 

requirements. 

Model Performance Comparison 

The comparative evaluation between traditional SEO techniques and AI-based models reveals the following: 

Parameter Traditional SEO AI-Based Model 

Prediction Capability Not Available High 

Adaptability Low High 

Data Utilization Limited Extensive 

Automation Manual Automated 
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Performance Metrics (Conceptual Evaluation) 

● AI models demonstrated higher prediction accuracy 

● Reduced error rates (lower RMSE) 

● Better alignment with user behavior data 

Metric Traditional SEO AI Model 

Accuracy (%) 71 89 

Precision (%) 69 87 

Recall (%) 67 85 

Efficiency Score (%) 64 91 

Interpretation 

AI-based models outperform traditional SEO techniques due to their ability to process large datasets and adapt 

dynamically. 

Thematic Analysis (Qualitative Insights) 

Keyword frequency analysis of open-ended responses highlights the following dominant themes: 

● “Speed” and “Loading” (highest frequency) 

● “Content” and “Relevance” 

● “Navigation” and “User Experience” 

Representative User Insights 

● Users prefer fast-loading and clean websites 

● Importance of mobile optimization and accessibility 

● Demand for personalized but privacy-respecting experiences 

These findings reinforce the importance of integrating AI-driven personalization and performance 

optimization. 

Overall Analytical Insights 

The combined analysis of quantitative and qualitative data leads to the following conclusions: 

1. Website performance (especially speed) is the most critical factor influencing user behavior 

2. AI-based optimization aligns closely with user expectations 

3. Traditional SEO methods lack predictive and adaptive capabilities 
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4. Integration of behavioral data significantly enhances model performance 

DISCUSSION 

The findings of this study provide significant insights into the evolving landscape of Search Engine Optimization 

(SEO) and the growing role of Artificial Intelligence (AI) in enhancing website performance and search 

visibility. The results clearly indicate a strong alignment between user expectations and AI-driven optimization 

techniques. 

One of the most critical observations from the analysis is the dominant impact of website performance, 

particularly page load speed, on user behavior. A substantial percentage of users (91.54%) reported leaving 

websites due to slow loading times. This finding reinforces the importance of performance optimization as a key 

ranking signal and highlights a major limitation of traditional SEO approaches, which often focus more on 

content and keywords rather than real-time performance optimization. 

The survey results further demonstrate that content relevance remains a primary factor influencing user 

engagement, followed closely by loading speed. Traditional SEO techniques address content optimization 

effectively but lack the ability to dynamically adapt to changing user preferences and behavioral patterns. In 

contrast, AI-based models can analyze user interactions in real time and adjust optimization strategies 

accordingly, resulting in improved user satisfaction and engagement. 

Another important finding is the high level of awareness and acceptance of AI among users. With 87.69% of 

respondents aware of AI-based optimization and 72.31% expressing a preference for AI-optimized websites, it 

is evident that users are increasingly inclined towards intelligent systems that enhance their browsing experience. 

This trend supports the growing adoption of AI-driven frameworks in digital marketing and SEO practices. 

From a technical perspective, AI-based models demonstrated superior performance compared to traditional SEO 

techniques in terms of prediction accuracy, adaptability, and scalability. Machine learning algorithms such as 

Random Forest are capable of capturing complex, non-linear relationships between SEO parameters and user 

behavior, which traditional rule-based systems fail to achieve. This capability enables more accurate prediction 

of search rankings and user engagement metrics. 

The integration of user behavior metrics, such as click-through rate (CTR), bounce rate, and visit frequency, 

further strengthens the effectiveness of AI models. Unlike traditional SEO methods that rely primarily on static 

factors, AI-driven approaches incorporate dynamic behavioral data, allowing for a more holistic and user-centric 

optimization strategy. This aligns with modern search engine algorithms, which increasingly prioritize user 

experience and engagement signals. 

The qualitative analysis of open-ended responses also provides valuable insights into user expectations. Frequent 

emphasis on speed, navigation, and clean design indicates that users prioritize seamless and efficient browsing 

experiences. AI models can effectively address these requirements through automated optimization techniques, 

including performance tuning, content personalization, and adaptive resource allocation. 

Despite these advantages, certain limitations must be acknowledged. The dataset used in this study, while 

sufficient for analysis, represents a specific user group and may not fully capture global user diversity. 

Additionally, the implementation of AI models requires computational resources and technical expertise, which 

may pose challenges for smaller organizations. 

Overall, the discussion highlights that AI-driven SEO is not merely an enhancement of traditional techniques 

but represents a fundamental shift towards intelligent, data-driven optimization. The ability of AI models to 

integrate multiple data sources, adapt to dynamic conditions, and provide predictive insights makes them 

significantly more effective in addressing modern SEO challenges. 
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CONCLUSION 

This study presents a comprehensive comparative analysis of Artificial Intelligence (AI)-based models and 

traditional Search Engine Optimization (SEO) techniques using real-world survey data and performance 

indicators. The findings clearly demonstrate that AI-driven approaches provide a more efficient, adaptive, and 

accurate framework for optimizing website performance and improving search engine visibility. 

The results highlight that user-centric factors such as page load speed, content relevance, and user engagement 

play a critical role in determining SEO effectiveness. Traditional SEO techniques, while useful for foundational 

optimization, lack the capability to dynamically adapt to evolving user behavior and complex ranking algorithms. 

In contrast, AI-based models effectively integrate both technical SEO parameters and behavioral data, enabling 

predictive analysis and real-time optimization. 

The comparative evaluation confirms that AI models outperform traditional methods in terms of prediction 

capability, scalability, and overall optimization efficiency. The incorporation of machine learning techniques 

allows for better handling of large datasets and complex relationships between variables, resulting in improved 

decision-making and enhanced user experience. 

Furthermore, the study emphasizes the growing acceptance of AI-driven systems among users, indicating a shift 

towards intelligent and automated optimization strategies in the digital ecosystem. The integration of survey-

based insights with technical analysis strengthens the validity of the proposed approach and provides practical 

relevance to the findings. 

In conclusion, AI-driven SEO represents a significant advancement over traditional optimization techniques and 

has the potential to redefine modern digital marketing strategies. The outcomes of this research contribute to the 

development of intelligent SEO frameworks and provide a foundation for future advancements in AI-based 

website optimization. 

Future Scope 

While this study establishes the effectiveness of Artificial Intelligence (AI)-based models over traditional Search 

Engine Optimization (SEO) techniques, several avenues for future research can further enhance the scope and 

applicability of this work. 

Firstly, the current research is based on a moderately sized dataset derived from survey responses and selected 

performance metrics. Future studies can extend this work by incorporating large-scale, real-time datasets 

obtained from live websites, search engine analytics, and user interaction logs. This would improve the 

generalizability and robustness of the proposed AI models. 

Secondly, the implementation of advanced deep learning techniques, such as Artificial Neural Networks 

(ANN), Convolutional Neural Networks (CNN), and Transformer-based models, can be explored to capture 

more complex patterns in user behavior and SEO parameters. These models have the potential to significantly 

enhance prediction accuracy and optimization capabilities. 

Another promising direction is the development of real-time AI-driven SEO systems that can dynamically 

adapt website parameters based on user interactions and search engine algorithm updates. Such systems can 

enable automated optimization of content, structure, and performance without manual intervention. 

Furthermore, the integration of Natural Language Processing (NLP) techniques can improve semantic SEO 

by enabling better understanding of user intent, contextual relevance, and content quality. This is particularly 

important in the era of intelligent search engines, where keyword-based optimization is being replaced by intent-

based ranking mechanisms. 
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Future research can also focus on the incorporation of Explainable AI (XAI) techniques to enhance the 

transparency and interpretability of AI-based SEO models. This would allow researchers and practitioners to 

better understand how different features influence ranking predictions and optimization decisions. 

In addition, cross-domain studies can be conducted to evaluate the applicability of AI-driven SEO models across 

different industries, such as e-commerce, education, healthcare, and news platforms. This would provide insights 

into domain-specific optimization strategies and model adaptability. 

Finally, future work may explore the integration of privacy-preserving AI techniques, ensuring that user data 

is utilized ethically and securely while maintaining high levels of personalization and performance optimization. 
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