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Abstract

This paper explains the changes in Al computational models of case-based legal
argumentation in the last nine years. It focuses on a series of projects in my lab at the University
of Pittsburgh in which my students have developed and evaluated argument-scheme-based
prompting and LLM hybrid models.

Case-based legal argument involves using past decided cases in arguments to persuade a
judge how to decide a similar later case. Computational models of case-based legal argument
frequently employ factors, stereotypical patterns of fact that strengthen or weaken a side’s
argument with respect to a type of legal claim. “Knowledge-based” computational models of legal
argument explicitly represent aspects of legal knowledge such as legal rules, concepts, factors,
and argument schemes. Argument schemes are templates or “blueprints” for typical kinds of legal
arguments such as arguing by analogizing to past cases or distinguishing a precedent.

Today, knowledge-based models are passé, having been replaced by machine learning, large
language models, and generative Al. Argument schemes, however, may still have a role to play.
Argument schemes employing factors can inform argument-scheme-based prompts to lead large
language models to generate case-based legal arguments. Supportive prompting can enable

generative Al to identify case factors and factor magnitudes with which to implement argument
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schemes. LLM-based hybrids can employ elements of knowledge-based models to generate legal

arguments.
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I . Introduction

Researchers in the field of Artificial Intelligence and Law have developed computational
models of case-based legal argumentation since the 1980s. With the advent of text analytic machine
learning techniques, especially large language models (LLMs) and generative Al (GenAl) the nature
of those models has radically changed. This article recounts some of these changes and explains how
the older models are still relevant to the new.

Case-based legal argumentation involves supporting legal inferences with arguments that
compare a problem scenario and relevant cases. Black’s Law Dictionary defines precedent as “an
action or official decision that can be used as support for later actions or decisions; esp., a decided
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case that furnishes a basis for determining later cases involving similar facts or issues.
purposes of this paper, “basis” should be read more broadly than in terms of binding precedents or
stare decisis as it applies in the common law. Past decided cases can also furnish a basis for an
argument that helps or persuades a court to determine how to decide a similar later case. Case-based
legal argumentation, so considered, is practiced in civil law, as well as common law, contexts.?

More specifically, this article focuses on case-based arguments in factor-based legal domains.
Law professor S. Rempell defines legal factors as “consideration[s] a decision maker must or may

take into account to determine an outcome.” Factors play important roles in a variety of legal

Precedent definition, Black’s Law Dictionary (12th ed. 2024), available at Westlaw.

D. Neil MacCormick & Robert S. Summers (ed.) INTERPRETING PRECEDENTS (1997) Aldershot, UK: Ashgate /
Dartmouth.

Scott Rempell. Factors, 70 BUFF. L. REV. 1757 (2022). available at http://dx.doi.org/10.2139/ssrn.4095435.
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