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Design and Implementation of an Intelligent Product
Recommender System Using Al at Ghasem Iran
Distribution Company

Abstract:

This study aims to design an intelligent, data-driven recommender system that predicts
each retail customer’s likelihood of interest in products and recommends the top five
priority items. To this end, eight operational data sources—sales invoices, customer
and visitor (sales rep) profiles, supplier information, and item-level transaction logs—
were collected for the Solar Hijri years 1402-1403 and integrated into a single
analytical table comprising 50 visitors, 3,759 customers, and 1,182 products, with a
total of 62 features and 189,725 records. The task was formulated as a multi-class
classification of purchasing behavior. To address class imbalance, we applied class
weighting together with consolidation of low-frequency classes, and implemented four
core models: Random Forest, CatBoost, XGBoost, and an MLP with
customer/item/visitor embeddings. Results show that XGBoost provides the most
balanced performance (accuracy =0.99, F1=0.97); CatBoost, with recall=0.97, is
suitable for coverage-oriented scenarios; Random Forest delivers stable and
interpretable performance (F1=0.96); and the Embedding-based MLP, despite
recall = 0.96, with precision = 0.89, is a useful complementary component for ensemble
designs. Based on these findings, XGBoost is recommended as the primary
deployment model and CatBoost for campaigns where missing potential opportunities
is costly. A first Ul prototype was also implemented that, given a customer code,
returns—for each model—the five products with the highest probability of belonging to
the “low-interest” class. The results confirm the system’s operational deployability for
improving order conversion rates while reducing sales-rep decision load, and point to
future work such as strengthening cold-start handling and generating post-deployment
hard negatives.

Keywords: recommender system; product distribution; class imbalance; machine learning;
deep learning.
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