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A. Introduction

1 In the aftermath of the Second World War, British mathematician Alan Turing devoted himself to the idea of
developing a machine that could learn from experience. In 1950, he published a paper that defined what was
later called the ‘Turing test': ‘| propose to consider the question, “Can machines think?™ (Turing, 1950, 433).
Some years later, Herbert Simon’s work on human problem solving became very important for the realization
of new projects that involved ‘artificial intelligence’ (‘Al') as a way to overcome bounded rationality (1969).
This set the stage for future work in Al that only materialized much more recently.

2 There is no commonly agreed definition of Al; it can be described as a machine that behaves ‘in ways that
would be called intelligent if a human being behaved in such a way’ (McCarthy and others, 1955, 11). The
Council of Europe Commissioner for Human Rights defines Al as follows:

A machine-based system that makes recommendations, predictions, or decisions for a given set of
objectives. It does so by (i) utilizing machine and human-based inputs to perceive real and virtual
environments; (ii) abstracting such perceptions into models manually or automatically; and (iii)
deriving outcomes from these models, whether by human or automated means, in the form of
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[II Hallucination-Free? Assessing the Reliability of Leading Al Legal Resear. ..

= B D 0 @

Methodology ~

* Describes the thres Al-ds 3 HE2 3
exisNexis's Lexis+ Al, Thomson Reuters's Ask Practical Law Al, and
Westlaw's Al-Assisted Research.

* Provides details on the funclionalifies and claims made by each tool, including
their access to legal databases and the use of RAG to mitigate hallucinations.

* Includes GPT-4 as a benchmark for comparison, highlighting its lack of access
to external knowledge bases.

* Presents the process of constructing a diverse set of 202 legal queries grouped
into four categories: (1) General Legal Research, (2) Jurisdiction or Time-
Specific, (3) False Premise, and (4) Factual Recall.

* Explains the purpose behind these categories and their relevance to real-world
legal research scenarios.

* Notes that the study was pre-registered to mitigate selection bias.

Results ~

* Presents the key finding that commercially available RAG-based legal research
tools still hallucinate at significant rates, with Lexis+ Al and Ask Practical Law Al
hallucinating on over 16% of quenes and Westlaw Al-Assisted Research
hallucinating on 33% sfqueres-

* Shows that, while RAG systems exhibit lower hallucination rates compared to
-4 the risk of inaccurate or misleading information remains substantiak-

* Provides breakdowns of response types and hallucination rates for each tool
across different query categories, demonstrating that hallucinations persist
across various legal tasks and are particularly prevalent in queries related to
jurisdiction and time.

* Discusses the varying responsiveness of different tools, with Lexis+ Al being
the most responsive and Ask Practical Law Al being the least responsive due to
its limited document universe.

* Highlights the insidious nature of hallucinations, with examples demonstrating
the tools' struggle with legal comprehension, including misunderstanding case
holdings, distinguishing between legal actors, and respecting legal authority
hierarchies.
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Figure 4: Left panel: overall percentages of accurate, incomplete, and hallucinated responses. Right panel: the
percentage of answers that are hallucinated when a direct response 1s given. Westlaw AI-AR and Ask Practical
Law Al respond to fewer queries than GPT-4, but the responses that they do produce are not significantly more
trustworthy. Vertical bars denote 95% confidence intervals.
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legal questions. Do not hedge unless
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questions precisely and cite caselaw for l I ‘
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2. Jurisdiction or time-specific
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where the user has a mistaken
understanding of the law
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Figure 5: Response evaluations broken down by question category. We show the accuracy (green), incomplete-
ness (yellow), and hallucination (red) rate for each question category. Vertical bars denote 95% confidence
intervals. This figure shows that hallucinations are not driven by an isolated category and persist across task
types and questions, such as bar exam and appellate litigation issues.



