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A Predictive Model for Prosecution Decisions -
An Application of Natural Language and
Machine Learning To Drug Prosecutorial Documents

A b stract Yi-Chien Ku, Yu Wu, Pei-Yi Hsieh

With the advances of Artificial Intelligence (AI) and Large Language Models (LLM:s), Natural
Language Processing (NLP) technologies are used in many fields, such as speech recognition,
customer service, educational counseling and programming support. However, due to the
professional nature and irregular structure of prosecutorial documents, few studies have
successfully applied NLP models to automatically interpret and analyze these documents. This
study utilizes a dataset of 9,474 prosecution documents — consisting of indictments and deferred
prosecution decisions in drug use cases from district attorneys' offices in Taiwan. By integrating
NLP with machine learning, we automatically extracted 18 document-level features and 32
region-level variables to create a structured dataset. Five classification models — decision tree,
logistic regression, naive Bayes, support vector machine, and random forest — were trained to
predict whether a prosecutor would make a deferred prosecution decision. The results show that
the automatic annotation model achieves a text labeling accuracy of over 80%. In the prediction
phase, the logistic regression showed robust and stable performance on both the cross-validation
and test sets, achieving 87% accuracy and an AUC value of 0.936, indicating both predictive
validity and interpretability. In addition, an interpretable decision tree model was used to reveal
the prosecution's decision logic. The results show that “recidivism status” serves as the primary
classification node with the strongest predictive power. For non-recidivist defendants who did
not contest the charge, 'post-offense attitude' was found to be an important secondary node —
those with a poor or unclear attitude were most likely to be predicted to be charged, while those
with a good attitude were further assessed by 'number of completed detoxifications'. These results
suggest that prosecutorial decisions regarding drug offenders are not only based on static case
characteristics, but also take into account dynamic behavioral indicators and the defendant's
readiness for rehabilitation. This study demonstrates the feasibility of using NLP-based structured
analysis for prosecutorial interpretation of documents and lays the foundation for the development
of Al-assisted pre-screening mechanisms. To improve efficiency in processing drug use cases, we
recommend that the Ministry of Justice consider implementing a secure Al model in the field
to assist in pre-screening routine drug offenses, thereby reducing prosecutors' workload and
promoting transparency and data-driven decision making in the criminal justice system.

Keywords : prosecutorial documents, drug use, deferred prosecution, machine learning, LLM, natural
language models
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