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Integrating Bayesian Statistics with Big Data Analytics:
Challenges and Opportunities
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University of Basra / College of Humanities

Abstract :

This study explores the application of Bayesian statistics to analyze car pricing, aiming to identify significant
factors influencing vehicle valuation and to develop a predictive model for car prices. The research is motivated
by the complexities of the automotive market, where accurate pricing strategies are essential for manufacturers
and dealerships. Employing a comprehensive dataset that includes various car attributes—such as engine size,
curb weight, and horsepower this research utilizes Bayesian regression techniques to quantify the relationships
between these features and car prices while incorporating uncertainty into the predictions. The analysis reveals
that curb weight, engine size, and horsepower are positively correlated with car prices, whereas average city and
highway fuel economy do not significantly impact pricing. Model evaluation metrics, including Root Mean
Square Error (RMSE) and Mean Absolute Error (MAE), demonstrate reasonable predictive accuracy, underscoring
the effectiveness of Bayesian methods in this context. The findings provide actionable insights for stakeholders in
the automotive industry, highlighting the importance of focusing on performance metrics in pricing strategies.
Ultimately, this research contributes to the growing body of knowledge on Bayesian analytics and its practical
applications in real-world scenarios, suggesting avenues for future exploration within the field of vehicle

valuation.

Keyword: Bayesian Statistics, Big Data Analytics, Predictive Modeling, Bayesian Optimization, Bayesian

Inference Techniques, Model Specification, Interdisciplinary Collaboration.
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