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Thesis proposal

Topic: Aligning Natural Language Explanations with Token-level Attributions in
Instruction-tuned Language Models

Supervisor: Yuetian Lu

Examiner: Prof. Dr. Hinrich Schiitze

Level: MSc

Summary: Instruction-tuned language models can produce natural language explanations (ratio-

nales, chain-of-thought style explanations), yet it remains unclear to what extent such
explanations are faithful to the model's underlying decision process. This thesis will
study the relationship between generated explanations and token-level attributions (e.g.,
Integrated Gradients and attention flow/rollout). The student will design and validate
metrics that quantify explanation—attribution consistency, and benchmark them across
several NLU tasks (e.g., NLI and sentiment analysis; optionally multilingual via XNLI).
Building on these metrics, the thesis will explore lightweight interventions to improve
faithfulness, such as explanation-based regularization during fine-tuning and constrained
decoding strategies that bias explanations toward attributed evidence while maintaining
task performance. The expected outcome is a well-documented experimental framework,
thorough analysis of failure cases, and insights suitable for a research paper.

Requirements: Strong Python skills; good knowledge of deep learning for NLP; practical experience
with PyTorch and Transformer/LLM toolchains (e.g., HuggingFace); ability to design
careful evaluations and manage experiments; strong English writing skills; interest in
interpretability and model evaluation.
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