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ABSTRACT

Social media platforms like Facebook, Twitter, Reddit, LinkedIn, Instagram, Google+ etc. allow their
users to share their views, ideas and opinions about the content published on them. In recent years,
social media has emerged as a significant platform for attracting new customers. The rapid growth of
these social media platforms has created an urgent need for accurate methods to predict the
popularity of social media content. The prediction of high consumer engagement through sharing
posts about new offers or products can be enhanced by categorizing users according to their past
interactions. Barlier approaches have largely focused either on modelling population-level models,
which often overlook heterogeneity within user groups, or user-level models, that suffers from
sparsity and noise due to limited activity data. To address these challenges, this study proposes
Tri-GBO, a three-stage framework that integrates Hierarchical Recursive Graph Partitioning,
Dynamic Bayesian PARAFAC tensor decomposition, and Adam optimization for robust popularity
prediction. In the first stage, a Popularity Augmented Social Graph (PASG) is constructed to capture
the user-content interactions. This graph is then partitioned into balanced clusters that reflect similar
behavioral patterns. In the second stage, the grouped data is organized into a three-dimensional
tensor. The tensor is decomposed and analyzed using Bayesian PARAFAC decomposition, which
extracts latent relationships across users, content, and temporal dynamics while managing data
sparsity and noise. In the final stage, the reconstructed values are refined through Adam
optimization, leading to more stable and accurate predictions. Experimental validation is performed
on the Behance dataset, comprising over 85,000 users and 1326 projects across 60-time stamps, It
demonstrates that the proposed model Tri-GBO achieves significant improvements in the Mean
Relative Error (%), Mean Absolute Error (MAE) and Root Mean Square Error (RMSE) in
comparison to the base model. The proposed model also shows similar prediction values as the
ground truth values. The novelty of the proposed model lies in its combination of graph partitioning
and tensor factorization for multidimensional social media data. ’
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