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DESCRIPTION:

Large language models (LLMs), including general models such as GPT-40 and domain-
adapted models such as Med-PaLM 2, Meditron and PMC-LLaMA, now match specialised
systems on many biomedical question answering benchmarks. Reliability, however, lags
behind fluency. Models still fabricate references, attach citations to claims the cited paper
does not support, and omit important studies. Shared-task results confirm that reference
attribution remains unsolved: even strong systems in the TREC Biomedical Generative
Retrieval track fail to support a substantial share of generated sentences. Such errors are
particularly damaging in medicine, where an unsupported statement can mislead clinicians,
researchers and patients. This project will develop and evaluate methods that make
biomedical answer generation verifiable, so that every claim can be traced to a specific
passage in the published literature.

The project will compare sparse, dense and hybrid retrieval over PubMed and related
corpora, including biomedical retrievers such as MedCPT, and will study how the choice of
corpus, retriever and re-ranker affects the factual quality of the final answer rather than
ranking quality alone. It will also examine evidence selection: which passages should be
shown to the model when studies disagree, when evidence is outdated, or when study
designs differ in strength.

The project will develop a citation planner that decomposes an answer into individual claims
and links each claim to supporting passages before or during generation. Candidate citations
will be checked with a verification model, for example a natural language inference classifier
trained on biomedical text, so that unsupported links can be revised or removed.
Performance will be measured with citation precision and recall, following the evaluation
protocols established by ALCE and the TREC BioGen track.

The project will fine-tune models on verified, attributed answers and then apply preference
optimisation, such as Direct Preference Optimization, using preference pairs derived from
automatic factuality signals including FActScore and entailment-based checks. A related
question is when a model should abstain or express uncertainty because the retrieved
evidence is insufficient, rather than producing a confident answer. Evaluation will combine
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established biomedical benchmarks (MIRAGE, MedHallu, TREC BioGen) with expert
assessment, since automatic factuality metrics are themselves imperfect and their
agreement with clinical judgement needs to be quantified.

REQUIREMENTS:

MSc degree in computer science, computational linguistics, bioinformatics, artificial
intelligence or a related field

Strong programming skills in Python, with experience in PyTorch and the Hugging
Face ecosystem

Familiarity with information retrieval and evaluation methodology

Knowledge of current research on LLMs, retrieval-augmented generation and model
fine-tuning

Interest in biomedical text and willingness to work with clinical and life-science
experts

Advanced level of English (spoken and written)
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