
AI DRIVEN CART OPTIMIZER
                Smarter Carts. Sharper Decisions. Sustainable Outcomes.

Over 60%1of online shoppers abandon their carts when they fall short of free 
shipping minimums, resulting in lost revenue and poor customer experience. 
Although 93% of consumers2 are willing to add items to qualify, these additions 
are often random and inefficient. The Smart Cart Optimizer, powered by Deep 
Learning and Large Language Models (LLMs) recommends discounted, store-
prioritized items based on user behavior and responds to customer queries in 
natural language. Achieving the lowest RMSE (0.98) and highest AUC (0.9), our 
solution boosts both savings for shoppers and inventory efficiency for retailers.

Problem Statement

The research utilized publicly available Walmart 
data from Kaggle3, consisting of 30,000 records, 
supplemented with 9,000 synthetically 
generated entries to enhance model training, 
support advanced analytics, and simulate real-
world scalability for recommendation and 
optimization scenarios.
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Hybrid deep learning model outperformed traditional methods 
(SVD, KNN, XGBoost), achieving an AUC of 0.90, with a 40% 
boost in accuracy, lower error rates (RMSE: 0.98, MAE: 0.78), 
and a 20% drop in recommendation errors.
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Conclusion
Hybrid approach; collaborative filtering, deep learning, 
and LLMs.

Optimizes cart value to unlock free-shipping, potentially 
reducing cart abandonment rate.

Personalized recommendations based on user behavior & 
store priorities.

Enables real-time AI-assistance, reducing decision time 
during checkout.

Promotes inventory efficiency and aligns with 
sustainability goals.
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Cross Validation

K-Fold Cross-Validation was applied, with the deep 
learning model achieving the best performance 
(RMSE: 0.98, AUC: 0.90), demonstrating strong 
generalization and predictive accuracy. LLM 
successfully handled natural language queries like: 
  “What can I add to get free shipping?” 
  “Suggest low-cost essentials"
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