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DESCRIPTION:

Evaluation has become the main bottleneck in the development of LLM-based search
systems. Traditional information retrieval measures such as MAP and nDCG assume a
ranked list of documents and a fixed set of relevance judgements. Modern systems instead
return free-form answers, generated document identifiers, or the result of a multi-step
agentic process involving planning, tool calls and self-reflection. Such outputs must be
judged along several dimensions at once, including relevance, faithfulness to sources,
grounding, completeness, cost and usefulness to the person asking, and each dimension
becomes observable at a different level: the retrieved evidence, the individual claim, the final
answer, or the full trajectory. A single end-to-end score collapses all of this, showing that a
system has failed without indicating which component caused the failure and offering no way
to detect gradual degradation as models, corpora and prompts change.

Machine translation has shown that trained neural metrics such as COMET correlate with
human judgement far better than surface-overlap measures. This project will adapt that
approach to retrieval, designing input representations that combine the user query, the
generated response, and the retrieved passages or identifiers, with architectures that
incorporate entailment modules and explicit grounding signals. Training such metrics
requires data, so the project will create a benchmark of generative retrieval outputs with
human judgements of faithfulness, relevance and utility. The resulting metrics will be
compared against traditional measures, embedding-based proxies, and current LLM-as-
judge and nugget-based protocols, with attention to correlation with human assessment,
evaluation cost, and the biases that judge models introduce.

Agentic search pipelines will be decomposed into modular components such as retriever, re-
ranker, planner, tool caller and verifier, each with its own inputs, outputs and failure modes.
Automated workflow optimisation methods, for example the search-based approach of
AFlow or the hierarchical tuning of Cognify, will be used to generate targeted challenge
suites that stress individual components. These suites will feed a live evaluation toolkit that
tracks component performance over time and flags drift, regressions and newly emerging
errors. Assessment will combine established IR metrics with agent-centric measures such as
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tool-usage efficiency, number of steps to convergence and cost per completed task, and will
draw on recent work on automated failure attribution in multi-agent systems.

The two lines of work are complementary. The learned metrics act as measurement
instruments inside the continuous framework, while the traces and failure annotations
produced by the framework supply training and validation data for the metrics. Both will be
validated prospectively in two high-stakes domains where errors are costly and expert
judgement is available: systematic review screening and support for peer review.

REQUIREMENTS:

MSc degree (or equivalent) in computer science, artificial intelligence, information
retrieval, computational linguistics or a related field

Solid programming skills in Python and willingness to work with machine learning and
NLP toolkits

Experience in NLP, information retrieval or machine learning

Interest in the evaluation of Al systems and in how agents behave in realistic search
tasks

Motivation to work on trustworthy Al, LLM-based systems and agentic workflows
Advanced level of English (spoken and written)
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