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Summary of this talk

• Legal practice shapes legal language

• Automated or AI assisted decision making increasingly pertains to
legal practice

• Ergo: the corresponding languages (formal, query languages, etc.)
impact legal language

• Natural language is one extreme of a spectrum of languages

• Formal language another

• Controlled natural languages are in between

• Their usage has advantages and disadvantages
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The Babylonian Confusion

• Pieter Bruegel de Oudere
(1525/1530 – 1569)

• Stopping King Nemrod

• To babble

• Fer a la babalà
From Arab: alà bâb Al-lâh, ı́d., literalment ‘sobre la

porta de Déu’ or from Babel?
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What is the Right Language for Law?

• Gottfried Leibniz (1646 – 1716)

• Universal language

• Characteristica Universali

• Calculus Ratiocinator

• Utopian Dream

• At best, domain specific
languages
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Practice and usage shapes language

• We create the words we need

• Dutch has many words for
different kinds of rain

• Famous fridgeon: any particle in
the universe is a fridgeon exactly
while Fodor’s fridge is switched
on (Janet Dean Fodor (1942 – 2023), Modules,

Frames, Fridgeons, Sleeping Dogs, and the Music of the

Spheres, 1987.).

• Cultural imprints: hefty
language to impress

• Sophisticated :-)

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 5 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

Practice and usage shapes language

• We create the words we need

• Dutch has many words for
different kinds of rain

• Famous fridgeon: any particle in
the universe is a fridgeon exactly
while Fodor’s fridge is switched
on (Janet Dean Fodor (1942 – 2023), Modules,

Frames, Fridgeons, Sleeping Dogs, and the Music of the

Spheres, 1987.).

• Cultural imprints: hefty
language to impress

• Sophisticated :-)

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 5 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

Practice and usage shapes language

• We create the words we need

• Dutch has many words for
different kinds of rain

• Famous fridgeon: any particle in
the universe is a fridgeon exactly
while Fodor’s fridge is switched
on (Janet Dean Fodor (1942 – 2023), Modules,

Frames, Fridgeons, Sleeping Dogs, and the Music of the

Spheres, 1987.).

• Cultural imprints: hefty
language to impress

• Sophisticated :-)

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 5 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

Practice and usage shapes language

• We create the words we need

• Dutch has many words for
different kinds of rain

• Famous fridgeon: any particle in
the universe is a fridgeon exactly
while Fodor’s fridge is switched
on (Janet Dean Fodor (1942 – 2023), Modules,

Frames, Fridgeons, Sleeping Dogs, and the Music of the

Spheres, 1987.).

• Cultural imprints: hefty
language to impress

• Sophisticated :-)

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 5 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

Practice and usage shapes language

• We create the words we need

• Dutch has many words for
different kinds of rain

• Famous fridgeon: any particle in
the universe is a fridgeon exactly
while Fodor’s fridge is switched
on (Janet Dean Fodor (1942 – 2023), Modules,

Frames, Fridgeons, Sleeping Dogs, and the Music of the

Spheres, 1987.).

• Cultural imprints: hefty
language to impress

• Sophisticated :-)

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 5 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

Philosophy of Language: The Language Game

• Logical Positivism

• Verifiable relation between
language and reality

• Wittgenstein II: Language as a
game, no semantic link

• Quite similar to Current LLMs.
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Law and Code

• Practice and usage shapes
language

• Law often essentially needs
discretional powers when applied

• Hence, open texture is needed

• Any automated process and in
particular, any automated
process in the legal sector need
unambiguity

• The programmer needs to
disambiguate?
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An Example from a recent paper

• What can possibly be wrong
with the following???:

• Article 6.1.: The daily driving
time shall not exceed nine
hours. However, the daily
driving time may be extended to
at most 10 hours not more than
twice during the week.

• EU Regulation 561/2006 on
road transport
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Small leap in a year, giant step for a truck-driver

• Art. 4. (i) ‘a week’ means the period of time between
00.00 on Monday and 24.00 on Sunday;

• Art. 4. (k): ‘daily driving time’ means the total
accumulated driving time between the end of one daily
rest period and the beginning of the following daily
rest period or between a daily rest period and a weekly
rest period;.

• Daily in daily drivingtime is not a subsective modifier,
rather daily drivingtime is a privative phrase

• Weekly in weekly rest is a subsective modifier, but of
the informal notion rather than of the formal/technical
one

• UTC and 27 leap seconds
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Small leap in a year, giant step for a truck-driver

Sunday (24:00h) Sunday (24:00h)Sunday (24:00h)
Week 1 Week 2

Daily driving

• Underspecifaction

• Are we free to optimise?
Some software does.
With or without leap
seconds?

• Non-locality!
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Languages without ambiguity
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Legal Certainty, Explainability, Contestability
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Through the Looking Glass: What is an explanation?

”There’s no use
trying,” she said:
”one can’t believe
impossible things.”
”I daresay you
haven’t had much
practice,” said the
Queen. ”When I
was your age, I
always did it for
half-an-hour a day.
Why, sometimes I’ve
believed as many as
six impossible things
before breakfast.”
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Can code be the law?
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Example FRET: Formal Requirement Elicitation Tool

An attempt at bridging formal and natural language
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FRET under the logic loupe: TIMING

TIMING is optional and specifies when response is expected

• immediately

• never

• eventually (the default reading when Timing is omitted)

• always

• within n time units

• for n time units

• after n time units

• . . .

10 timing options
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FRET under the logic loupe: SHALL

SHALL is mandatory

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 19 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

FRET under the logic loupe: COMPONENT

COMPONENT is mandatory

For example: The Car
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FRET under the logic loupe: CONDITION

CONDITION is an optional feature: a Boolean expression

For example: When Traffic Light Is Red & No Police Car Nearby

Three options: void condition, trigger condition, continual
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FRET under the logic loupe: SCOPE

SCOPE is an optional feature: a finite collection of disjoint time intervals
where the requirement is imposed
Built from a Boolean Mode M with an operator applied to it: O(M)

• before M
• after M
• in M
• not in M
• only before M
• only after M
• only in M
• global (default scope when omitted)

8 operators in total
J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 22 / 34
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FRET under the logic loupe: SCOPE
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FRET under the logic loupe: summary
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FRET under the logic loupe: Semantic templates

8 scope operators
Condition or no condition
7 Timing options
give rise to

8× 3× 10 = 240

so-called semantic templates.
Each of the form

G
(
O(M) ∧ C → T (R)

)
This is a simplified representation of the fragment of LTL covered by this
version of FRET∗

∗ (there are some small letters)
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FRET interface: various language levels
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FRET: interactive sample testing

Users can test the behaviour of their FRET phrases
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Simplified architecture

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 28 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

Simplified architecture: lookup tables

J.J. Joosten (UB) CNLs, LLMs, Formal Methods and Programs Barcelona, June 26, 2026 29 / 34



Languages: Lost in translation Coding Culture Controlled Natural Languages

Comparison and Occam

FRET translation

Our simplified translation (preparing Rocq implementation)
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Spurious findings: the best/worst of both worlds?
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Non-sharing incentives

16th century protagonists: Gerolamo Cardano, Niccolò Fontana (Tartaglia
(stammerer)), Scipione del Ferro, Ludovico Ferrari, etc.

21st century protagonist: ChatGTP, DeepSeek, Mistral, Claude, . . .
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Belief revision appreciation revision

Succes from information theory: Self-attention with triple (queries, keys,
values) in encoders and decoders

Controlled Natural Languages are promising to bridge reasoning and LLMs.

FRET simplification apology: The simpler they are, the better, the closer
the formalisation to the CNL the better
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Applied Logic in Law

It keeps the logician off the street
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Thanks
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