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Ontologically Computational Formal Legal Theory

Focus: Model and analyze legal systems as information-processing systems
Main z'mpz’mtzbn: Theoretical computer science

Distributed systems

/‘ Inputs

Probabilistic algorithms

Outputs
Data structures
Institutions
Programming language theory C LT
Procedures
Information theory
Effects
Learning theor
° ! \ Change

Decision theory /
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Complex systems are naturally modeled as networks. ® Nodes I/
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main insprration: Network science

Complex systems are naturally modeled as networks. ® Nodes 7
Networks are naturally represented as graphbs. — Edges £
Graph G 2 Adjacency Matrix 4
1 0 1 1 1 1]
1 0 1 O 1
3 & 1 1 0 1 0
1 0 1 0 1
1 0 1 O
4 -

Great for computation!
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main insprration: Network science

Complex systems are naturally modeled as networks. ® Nodes I/
Networks are naturally represented as graphbs. — Edges £
Directed Graph

®
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main insprration: Network science

Complex systems are naturally modeled as networks. ® Nodes I/

— Edges £

Networks are naturally represented as graphs.

Weighted Graph
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main insprration: Network science

Complex systems are naturally modeled as networks. ® Nodes I/
Networks are naturally represented as graphbs. — Edges £
Multigraph

N
2
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main inspiration: Network science

® Nodes I
— Edges £

Complex systems are naturally modeled as networks.

Networks are naturally represented as graphs.

Attributed Graph Name: "Alice’,
Country: "U.S.", ...

Name: "Bob”,
Country: "U.K.", ...
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main insprration: Network science

Complex systems are naturally modeled as networks. ® Nodes I/
Networks are naturally represented as graphbs. — Edges £
Temporal Graph

Doy
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main insprration: Network science

Complex systems are naturally modeled as networks. ® Nodes I/
Networks are naturally represented as graphbs. — Edges £
Hypergraph 2

1 bl — {1, 2, S}

3 hz — {1) 3) 4) S}
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Methodologically Computational Descriptive Legal Theory

Focus: Model and analyze legal systems as complex systems

Main insprration: Network science

Complex systems are naturally modeled as networks. ® Nodes I/
Networks are naturally represented as graphbs. — Edges £
Multilayer Network Layer 1

o\'
ﬁ/ Layer 2
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Legal Systems as Networks

Can be handled by existing models
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Legislative Executive  Judicial Private

Legal Systems as Networks Supranationd d

National / ‘
Can be handled by existing models
y g Infranational - J
/l ® \ A Institutions Academia
.\. ® @® Individuals
A B Texts
Textual Interactions Social Interactions
’ —
’ —
4
A/ﬁkl m -
Textual Structure Institutional Structure o —
NG, 7 N
._> ] A<_. | ,
>
Textual Interpretations  Institutional Interdependencies j Integrated Representation

Need to go beyond existing models
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" Structure X Dynamics

Complex systems are characterized by their structure, function, and dynamics.
In the theory of complex systems, researchers work to capture, analyze, and explain them.
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Computational Theory of Legal Systems: A Research Agenda

" Structure

Multilayer Maps i De iure Interdepend.

Meaningful Measures B Robustness to Attacks

Mechanistic Models P
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Protecting democracy from hostile takeover
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Computational Theory of Legal Systems: A Research Agenda

" Structure

Multilayer Maps i De iure Interdepend.

De facto Interactions

Resilience to Failures

Meaningful Measures B Robustness to Attacks

Mechanistic Models P
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" Structure X Dynamics

Multilayer Maps W De iure Interdepend.  De facto Interactions  De iure/ De facto Conn.

Meaningful Measures B Robustness to Attacks  Resilience to Failures Adaptation to Change
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Summary

Want to learn more about the nitty-gritty of legal networks?
— Join Titus’s talk on Network Pluralism!

AN e

Social Interactions

e

Textual Interactions

:‘\‘ A A a )
A<—O‘/\l

Institutional Structure Institutional Interdependencies >»

A/T A
¢t

Y

Textual Interpretations J

EEE]A

Textual Structure

A
m v

i[:

o0
000 «— )

> ->u->

&." Structure— Robustness

Corinna Coupette - Toward a Computational Theory of Legal Complexity

Executive Private

Infranational -

Legislative

Judicial

Supranational

National

I

Academia
A Institutions
® Individuals
B Texts
’——————
P
P
P
) _
o — —
g
» !
Integrated Representation
o0 \ 7
A X -
f—’ o ———P ' Ny
M :
°
eoo m X D

& Dynamics—Adaptation



Suml I Iary Legislative Executive  Judicial Private
Supranational m

Want to learn more about the nitty-gritty of legal networks? —
3 . o . t
— Join Titus’s talk on Network Pluralism! National /
This work will be funded by the ERC StG CompLex (2026-2030) Infmnaﬁonal- J
— Happy to collaborate + always looking for good students! Academia
A Institutions
® f ﬁ f \ ® Individuals
'\. ° i<o” S m — W Texs
Social Interactions Institutional Structure Institutional Interdependencies >» ’l’
11 R
A A
4 T X 4/
,[A. )!O-R\\ﬂ R, =
Textual Interactions Textual Structure Textual Interpretations J Integrated Representation
:::] = ::’::] o0 N7
00t A = o o‘o A A X
o000 | - = o0 (%)
eeoe): = oo f—’ > —> ! <
b = A -4 m X X l
Ao = A(eo o X O ®
A{©® = A{O® \.’ T —» A = X
® = ® . O X
&." Structure— Robustness & Dynamics—Adaptation

Corinna Coupette - Toward a Computational Theory of Legal Complexity



Thank you! Questions? Comments?

Want to learn more about the nitty-gritty of legal networks?
— Join Titus’s talk on Network Pluralism!

This work will be funded by the ERC StG CompLex (2026-2030)

— Happy to collaborate + always looking for good students!
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