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Understanding grower personas is critical for designing effective agricultural marketing
strategies and improving customer engagement. BASF categorizes i1ts customers 1nto
five distinct persona segments, labeled A-E, with each segment representing different
purchasing behaviors, product preferences, and decision-making patterns.
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This project explores whether transactional purchase data alone can be used to predict
customer persona segments using machine learning. To address this, we developed and
evaluated multiple classification approaches, including a two-phase stacking ensemble,
and assessed several feature engineering strategies across five experiments.
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BASEF transaction data Feature Engineering: Bag-of-Brands
Brand profiles (top 50) + Product segments + State target encoding = 187 features

Features: 6 raw columns
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 Predict customer personas from transactional purchase data using ML

* Engineer informative features from brand and product purchasing behavior
 Build and evaluate a stacking ensemble combining Logistic Regression, Random
Forest, XGBoost, and LightGBM across multiple feature engineering strategies

* Enable data-driven customer segmentation for targeted marketing

* Identify the most discriminative purchasing behavior signals

e Determine if transactional data alone carries sufficient signal for persona prediction
* Provide actionable insights for BASF's agricultural customer engagement strategy
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States: 48 US states .
Out-of-Fold Predictions (5-Fold Cross-Validation)

Each model outputs 5 class probabilities -> 20 stacked meta-features

Brands: 130+ anonymized
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Products: Herbicides, Fungicides,

[ Phase 2: Stacking Ensemble ]
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. Meta-Learner (Logistic Regression)
Split: 70715715 E Learns optimal weighting of base model predictions

Seeds, Insecticides, etc.

(train / val / test)

Final Persona Prediction | 5 Classes | Best Accuracy: 32.2%
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e Stacking Ensemble — Confusion Matrix (Test Set) . Stacking Ensemble achieved best test accuracy of 32.2% using Bag-of-Brands features
| el i L . . " . , » Brand identity (which brands a customer buys) provides the strongest signal
—rE T w0  Spending patterns are nearly identical across all 5 persona types
-  No single feature exceeds 1.5% importance — signal 1s spread thinly across 187 features
5 12 . ! - 7 ) Personas are likely defined by psychographic/survey data not present in transaction records
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3 - < 400 Enrich dataset with survey, digital engagement, and agronomic profile data
« Explore reducing to 3 super-classes for higher prediction accuracy
= D4 0 = A 24 Implement probability-based soft targeting for marketing campaigns
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Bag-of-Brands features most effective strategy Model overwhelmingly predicts majority classes (Persona A, Persona B)
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