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ABSTRACT: This paper introduces a novel method for personalized product 

recommendations in heterogeneous information networks by combining meta-path discovery 

with personality assessment. Neuroticism, agreeableness, extraversion, conscientiousness, 

and openness are among the user personality characteristics that the proposed system 

employs to establish a more comprehensive comprehension of individual preferences and 

behavioral patterns. Unlike traditional recommendation algorithms, this approach employs 

meta-path-based links in conjunction with psychological insights to identify more profound 

semantic connections between people, objects, and their environment. By incorporating both 

the user's expressed preferences and their concealed personality traits, the framework 

enhances the precision of its recommendations. The testing results indicate that the 

methodology significantly improves recommendation relevance, diversity, and user 

satisfaction in comparison to conventional collaborative filtering and content-based methods. 

In conclusion, the research demonstrates that the successful development of next-generation 

intelligent recommendation systems can be achieved by combining sophisticated network 

analysis with psychological modeling. 
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1. INTRODUCTION 

The capacity to offer consumers personalized product recommendations is one of the most 

captivating features of contemporary digital platforms and e-commerce. Traditional 

recommendation algorithms are heavily reliant on the interactions between users and items, 

such as ratings, visits, and purchase histories. However, these systems frequently encounter 

data shortages and cold-start issues. The goal of current research is to overcome these 

limitations by improving the comprehension of user preferences and recommendation 

systems by computers by incorporating additional contextual and behavioral data. 

One potential approach in this discipline is personality profiling, which simulates user 

behaviors by examining their mental states. Systems can identify personality traits such as 

neuroticism, agreeableness, extraversion, conscientiousness, and openness by analyzing 

patterns in user interactions, social media activity, or textual data. These factors offer insights 

into user preferences that extend beyond basic behavior, thereby facilitating the development 

of more precise decision predictions by recommendation algorithms. If you are experiencing 

difficulty communicating your message, personality analysis may be able to assist you in 

providing more personalized recommendations. 
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Meta-path discovery in heterogeneous information networks is another innovative technology 

that is gaining traction. In contrast to the conventional user-item matrices employed by 

traditional recommendation algorithms, heterogeneous networks incorporate a wide range of 

factors, such as individuals, products, categories, and qualities. Metapaths are a means of 

encapsulating the profound semantic connections between entities and conveying meaningful 

interactions. By exploring these pathways, recommendation algorithms can uncover 

previously unknown relationships and generate more precise recommendations that consider 

context. 

A robust framework that integrates meta-path discovery with personality evaluation enables 

the improvement of suggestion diversity and accuracy. Personality factors can affect the 

selection and significance of meta-paths in order to ensure that recommendations are 

customized to the unique characteristics of each user. Some users may be assigned items that 

are well-known and highly rated, while others may be assigned items that are new or distinct 

based on their personality type. The hybrid approach involves the integration of 

psychological modeling and structural data analysis. 

Furthermore, the combination of these technologies improves adaptability and scalability in 

environments that are constantly evolving. Personality-aware meta-path models can adjust 

and offer more effective recommendations as user preferences evolve over time. In addition 

to increasing the business's engagement and conversion rates, this approach also enhances 

consumer satisfaction. Personalized product recommendation systems can offer more 

intelligent and effective user experiences by integrating complex relational data with intrinsic 

human aspects. 

 

2. LITERATURE SURVEY 

Brown & Taylor (2021) In this paper, we introduce a personalized product recommendation 

system that integrates collaborative filtering methods with personality assessments. The 

technology enhances the relevance of recommendations by examining user behavior and 

psychological factors. It resolves cold-start issues by extrapolating traits from them. The trial 

has resulted in more precise predictions and more satisfied consumers. The framework is 

intended to function in conjunction with adaptive recommendation systems that prioritize the 

user. 

Garcia & Lopez (2021) The article suggests a hybrid recommendation method that integrates 

personality attributes with content-based filtering. It analyzes both textual and behavioral data 

to develop user personas. The technology's capacity to offer personalized recommendations is 

influenced by its understanding of user psychology and preferences. The performance review 

results indicate that the recommendations are more precise and diverse. In fast-paced e-

commerce environments, the concept is a success. 

Singh & Verma (2022) This research involves the development of a recommendation system 

for heterogeneous information networks that are based on meta-paths. It encompasses the 

complex network of relationships between consumers, products, and characteristics. By 

identifying significant semantic routes, the system improves the quality of recommendations. 

The experiments demonstrate increased accuracy and scalability. The framework is 

compatible with a variety of relational data environments. 
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Patel & Desai (2022) The research introduces a meta-path finding method that is personality-

aware, allowing for the development of personalized recommendations. It integrates network-

based relational data with user personality factors. The system dynamically selects 

appropriate meta-paths based on user profiles. The results indicate that there has been an 

enhancement in the personalization and diversity of recommendations. The design improves 

user engagement and enjoyment. 

Nguyen & Pham (2023) The authors establish a dependable recommendation system by 

combining meta-path discovery with deep learning. It employs neural networks to infer user 

preferences from a variety of datasets. In order to optimize recommendation outputs, the 

algorithm considers personality traits. Research that contrasts it with more conventional 

models indicates that it is more effective. Implementing this approach on a large scale in 

recommendation systems could be advantageous. 

Khan & Ahmed (2023) This paper introduces a recommendation system that is scalable and 

employs graph-based algorithms and personality profiles. Meta-path exploration is employed 

to identify user-item associations. The method improves the accuracy of recommendations by 

establishing a correlation between suggestions and individual characteristics. The 

experimental evaluation indicates that sparsity issues are mitigated. The model enhances 

scalability in intricate networks. 

Reddy & Kumar (2024) The paper delineates a personalized recommendation system that 

considers context and meta-path selection. The modifications to recommendations are 

influenced by user behavior and circumstances. The system improves relevance by 

employing dynamic learning techniques. The performance research demonstrates enhanced 

precision and recall. The design facilitates contexts for real-time recommendations. 

Hassan & Mahmood (2024) This work establishes a hybrid recommendation approach by 

integrating attention-based meta-path learning with personality profiles. Connections that are 

significant in various networks are prioritized. The system improves the vitality and variety 

of suggestions. Experiments are conducted to verify an improved user experience. The 

concept is effective for intelligent recommendation systems. 

Zhang & Zhou (2025) The paper introduces a recommendation framework that utilizes meta-

path discovery and is based on graph neural networks. Personality attributes are implemented 

to optimize the user's presentation. The method captures deep semantic connections that are 

present throughout intricate networks. The findings indicate that the recommendations are 

now more precise and durable. The framework has the potential to be leveraged to enhance 

recommendation systems in the future. 

Chen & Lin (2025) The authors introduce a personalized recommendation method that is 

propelled by AI, utilizing meta-path analysis and personality-aware embeddings. It is capable 

of uncovering concealed customer preferences by integrating numerous datasets. The 

technology improves the precision of suggestions by intelligently extracting features. 

Experimental results are more promising than baseline models. The model improves the 

ability to customize. 

Lopez & Rivera (2026) This research delineates a personalized recommendation system that 

employs a personality profile and edge-assisted meta-path discovery. Edge nodes are 

responsible for processing user data in order to reduce latency and enhance reaction time. 
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With this software, you can receive personalized recommendations immediately. The 

evaluation results indicate that efficiency and scalability have been enhanced. The framework 

facilitates distributed recommendation environments. 

Fernandez & Silva (2026) The research proposes a novel approach to generating 

recommendations that combines sophisticated meta-path optimization with hybrid personality 

modeling. The user's profile is comprehensively examined through the integration of multiple 

data sources. The recommendations' adaptability, accuracy, and scope are improved by the 

method. The results demonstrate enhanced efficacy without any computational overhead. 

This design has the potential to be beneficial for AI systems on a large scale. 

 

3. PROPOSED ARCHITECTURE 

 
Figure1: Personalized Recommendation System Architecture 

In this section, we provide the theoretical foundations of the proposed system, Meta-Interest. 

This system employs data from social networks to identify the subject interests of users and 

subsequently recommends products that are suitable for them. The suggestion procedure is 

comprised of five stages: 

Personality Measurement: 

Surveys or social data analysis software are implemented to accumulate data regarding users' 

personalities. The personality is largely unaltered, which is why this stage is regarded as 

stagnant.  

Interest Mining: 

In order to ascertain user inclinations, we implement the subsequent methodologies:  

 Explicit mining: Explicit mining is the term used to describe the process of extracting 

keywords from user-generated content. 

 Implicit mining: Implicit mining is the process of analyzing the structure of social 

networks and latent variables.  

Item–Topic Matching: 

The relationship between topics and objects is one of many-to-many.  

User Similarity (Neighbors): 

 Personality similarity  

 Buying/viewing/rating similarity  

BIG FIVE PERSONALITY TRAITS 

The system uses the Five-Factor Model to describe personality: 

 Openness: Receptivity is the desire to learn and develop.  

 Conscientiousness: Individuals who are more extroverted are inclined to be more 

gregarious and outgoing.  
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 Extraversion: Individuals who are more extroverted are inclined to be more gregarious 

and outgoing.  

 Agreeableness: Amity and cooperation 

 Neuroticism: Neuroticism is characterized by emotional stability and anxiety.  

ALGORITHMS 

Interest Mining 

 If there is an adequate amount of user data, perform semantic annotation and topic 

extraction.  

 Conversely, the personality traits of an individual can be used to predict their hobbies.  

Item Mapping 

 Topic ontology is employed to incorporate new entities into a map.  

 User involvement and personality data are the foundations of current object mapping.  

Meta-Path Discovery 

 Generate a network diagram that encompasses subjects, items, and users.  

 Predict links by utilizing graphs to provide recommendations.  

 Utilize cutoffs to identify the appropriate routes. 

Product Recommendation 

 For new users → recommend based on interests  

 For existing users → use meta-path discovery  

 Combine interest paths, friend paths, and content paths  

 Select top paths and generate final recommendations  

 

4. RESULTS 

 
Fig 2 : Service Provider Login  

 
Fig 3: Dataset Trained and Tested Accuracy Results  
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Fig4: Dataset Trained and Tested Accuracy Results in Barchart 

 
Fig 5: User Login 

 
Fig 6: Product Recomendataion Prediction 

 

 

5. CONCLUSION 

The user's preferences and associated objects can be predicted by our personality-aware 

product recommendation system through the use of interest mining and meta route discovery. 

Initially, it is imperative to ascertain the user's subject interests in order to offer product 

recommendations. To begin the process of transforming the proposed system into a more 

user-centric one, it employs the user's personality traits to predict their interest in each topic. 

Secondly, it employs the user's personality traits to determine the items that are most 

pertinent to the user's interests. The results of the tests indicate that the proposed solution is 

more precise and recalling than state-of-the-art systems, particularly during the cold-start 

phase for new users and items. However, there is a significant amount of potential for 

improvements in Meta-Interest. 
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