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ABSTRACT:

Classifying complaint texts is a fundamental task for improving service quality and enhancing
customer satisfaction by enabling organizations to understand the nature of reported issues
and analyze consumers’ experiences with the services provided. This study aims to design a
hybrid system for classifying product categories from complaint texts in the Consumer
Financial Protection Bureau (CFPB) dataset, combining DistilBERT for text representation
with Linear SVC for prediction, and to compare its performance with that of the traditional
TF-IDF model. Numerical text embeddings were extracted using DistilBERT, and the
LinearSVC model was trained with hyperparameter optimization performed through Grid
Search to enhance classification performance.

The experimental results showed that the DistilBERT model combined with LinearSVC
performed strongly in classification accuracy, qualitative accuracy, recall, and F1, with
average values of 78%, reflecting the model's ability to capture deep semantic features from
texts. The study underscores the importance of selecting the optimal model based on data
characteristics, task nature, and available computational resources. It also highlights the
effectiveness of combining contextual representations of the DistilBERT model with linear
algorithms in classification tasks and emphasizes the importance of using hybrid models that
combine the expressive power of deep models with the efficiency of traditional learning
models to achieve balanced and reliable performance in natural language processing
applications.

Keywords: text classification, DistilBERT, LinearSVC, consumer complaints, CFPB, Grid
Search.
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Comparison of TF-IDF vs DistilBERT with LinearSVC (Grid Search)
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