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Example applications

Figure 6: Autonomous Systems
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Not A Substitute for Human Decisions

Figure 7: Decision Support Systems

17 / 45



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .Introduction
. .. .. .. .. .Law and Logic

. .. .. .. .. .. .. .. .. .. .. .. .LLM’s for Legal Reasoning?
. .. .. .. .. .. .. .. .. .. .. .Symbolic Logic Approach

Law and Logic

“The life of the law has not been logic; it has been
experience.”

Oliver Wendell Holmes, Jr.
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Logical Model as Maps

Figure 8: “All models are wrong, but some are useful - George
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Practical Arguments

Development of software applications
Common language for collaboration
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LLM’s for Legal Reasoning

Figure 9: IMF, WEF Studies
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Market Conditions

Large addressable market for legal services
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Greater complexity
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“The abiity to speak does not make you intelligent.”
George Lucas
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Components of Intelligence

Reasoning
Perception
Action
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LLM’s for Legal Reasoning

Figure 10:

30 / 45



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .Introduction
. .. .. .. .. .Law and Logic

. .. .. .. .. .. .. .. .. .. .. .. .LLM’s for Legal Reasoning?
. .. .. .. .. .. .. .. .. .. .. .Symbolic Logic Approach

LLM’s for Legal Reasoning

Figure 11:
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LLM’s for Legal Reasoning

Figure 13:
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Figure 14:
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Extended Horn Clauses

British Nationality Act 1981:
“A person born in the United Kingdom after
commencement shall be
a British citizen if at the time of birth his father or
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(a) a British citizen; or...”
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Extended Horn Clauses

x becomes a British citizen
if x was born in the United Kingdom on date y
and date y is on or after commencement
and x has a parent z and z is a British citizen
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Ontologies

Figure 15: Ontology of legal concepts
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Deontic Statements

Figure 16: Deontic square
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Deontic Statements

Figure 17: Deontic statements
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Defeasibility

Figure 18: Defeasible arguments
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Defeasibility

Demo: Evaluation of Defeasible Statements
(Carneades)

43 / 45



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .Introduction
. .. .. .. .. .Law and Logic

. .. .. .. .. .. .. .. .. .. .. .. .LLM’s for Legal Reasoning?
. .. .. .. .. .. .. .. .. .. .. .Symbolic Logic Approach

Advantages, Symbolic Approach

Easier to review and evaluate (formal proof)
Easier to correct and update
Better accessibility
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End

Thank you!

emersonbanez.github.io/dissertation_
public
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