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ABSTRACT 

 

The rapid growth of digital book collections creates significant challenges for 

readers identifying high-quality books during exploratory search. Although Best 

Matching 25 (BM25) effectively retrieves textually relevant books, it ignores 

quality indicators like popularity and ratings, while existing re-ranking models 

remain uninterpretable black boxes. This study proposes a two-stage ranking 

architecture deploying an Explainable Boosting Machine (EBM) as a glass-box re-

ranker to optimize BM25 search results while providing intrinsic explanations. The 

EBM was trained on 13.4 million user-book interactions from the UCSD Goodreads 

dataset. To evaluate ranking quality and feature impacts, EBM variants—evaluating 

main effects (int0) and five feature interactions (int5)—were tested. Prediction 

evaluations showed the int0 model achieved an RMSE of 0.9782 and an MAE of 

0.7632. Ranking evaluations across 50 test queries demonstrated that the int5 model 

achieved an NDCG@10 of 0.9373, outperforming the BM25 baseline (0.9284) on 

exploratory queries. Specifically, the framework successfully enhanced ranking 

quality by elevating candidate books that exhibit strong popularity signals. Human 

judgment evaluation revealed a marginal 0.05 decrease in Precision@1 (0.80 for 

EBM vs. 0.85 for BM25), presenting a valid trade-off where EBM filters out text-

heavy box sets in favor of community-validated literature. Global explanations 

identified popularity as the most influential individual feature, while local 

explanations directly corresponded to global shape functions. An ablation study 

further confirmed explanation faithfulness. This framework enhances BM25 

retrieval quality through verified quality re-ranking while maintaining transparent, 

interconnected explanations to support exploratory search. 

 

 

Keywords: book search, Goodreads, Best Matching 25, Explainable Boosting 

Machine, interpretable machine learning. 
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