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How can we model legal networks as temporal hypergraphs?
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Legal Citation Networks

aa) Covert surveillance measures by the state must respect
an inviolable core of private life protected under Art. 1(1)
of the Basic Law (cf. BVerfGE 6, 32 <41>; 27, 1 <6>; 32,
373 <378 and 379>; 34, 238 <245; 80, 367 <373>; 109, 279
<313>; 113, 348 <390>). Even overriding public interests
cannot justify an interference with this core (cf. BVerfGE
34, 238 <245>; 109, 279 <313>). The development of one’s
personality within the core of private life encompasses the
possibility of expressing internal processes such as emo-
tions and feelings, as well as reflections, views and experi-
ences of a highly personal nature, without fear of surveil-
lance by state authorities (cf. BVerfGE 109, 279 <314>).

BVerfGE 120, 274, Para. 271
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t
t ttGFCC Citations ICSID Collaborations

Dataset Network Type Raw Data Cases Coverage T Evolution Type

GFCC Citation Case Texts 3 618 1951–2022 (72y) 2 109 Point-Aggregation

ICSID Collaboration Case Metadata 742 1974–2023 (50y) 1 077 Interval-Event
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C. Núñez-Lagos

D. R. Haigh

C. Bull

A. Pellet

C. Von Wobeser

J. Y. Gotanda

S. Schill

H. A. Grigera Naón

J. Fernández-Armesto

G. Santiago Tawil

P. Rees
J. M. Townsend

Higher-order betweenness

tt



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 7

Macro-Level: Distributions

t
t



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 7

Macro-Level: Distributions

1951 1969 1987 2005 2023
C8

0

1

2

3

4

=

×103

0

2

4

6

8

<

×104

=
<16

<<6
<1ℎ

<<ℎ

t
t

Growth of Temporal Graph



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 7

Macro-Level: Distributions

1951 1969 1987 2005 2023
C8

0

1

2

3

4

=

×103

0

2

4

6

8

<

×104

=
<16

<<6
<1ℎ

<<ℎ

0 10 20
|4 |

100

10−1

10−2

10−3

10−4Pr
op

or
tio

n
of
E C

C
1960
1975
1990
2005
2020

t
t

Growth of Temporal Graph Edge Sizes in Temporal Hypergraph



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 7

Macro-Level: Distributions

1951 1969 1987 2005 2023
C8

0

1

2

3

4

=

×103

0

2

4

6

8

<

×104

=
<16

<<6
<1ℎ

<<ℎ

0 100 200 300
|{ f | |e∩ f | ≥ x}|

10−4

10−3

10−2

10−1

100

Pr
op

or
tio

n
of
{e
||

e|
≥

x} x
2b
3b
4b

2m
3m
4m

0 10 20
|4 |

100

10−1

10−2

10−3

10−4Pr
op

or
tio

n
of
E C

C
1960
1975
1990
2005
2020

t
t

Growth of Temporal Graph Edge Sizes in Temporal Hypergraph Edge-Neighborhood Sizes
in Temporal Hypergraph



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 8

Outlook

Legislative Executive Judicial

Supranational

National

Infranational

Academia

Private



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 8

Outlook

Legislative Executive Judicial

Supranational

National

Infranational

Academia

Private

¨
ÿ 

A



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 8

Outlook

Legislative Executive Judicial

Supranational

National

Infranational

Academia

Private

¨
ÿ 

A

1 2 3
+



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 8

Outlook

Legislative Executive Judicial

Supranational

National

Infranational

Academia

Private

¨
ÿ 

A

1 2 3

+

+



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 8

Outlook

Legislative Executive Judicial

Supranational

National

Infranational

Academia

Private

¨
ÿ 

A

1 2 3

+

+

How can we analyze temporal hypergraphs in law?



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 8

Outlook

Legislative Executive Judicial

Supranational

National

Infranational

Academia

Private

¨
ÿ 

A

1 2 3

+

+

How can we analyze temporal hypergraphs in law?
What novel methods do we need?



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 8

Outlook

Legislative Executive Judicial

Supranational

National

Infranational

Academia

Private

¨
ÿ 

A

1 2 3

+

+

How can we analyze temporal hypergraphs in law?
What novel methods do we need?

Questions?



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 9

Meso-Level: Motifs

tt



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 9

Meso-Level: Motifs

Y

T

O

tt

Potential 4-Motifs



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 9

Meso-Level: Motifs

Y

T

O
20 40 60

cm(Y)

0.00

0.05

0.10

0.15

Pr
ob

ab
ili

ty

cm(Y) = 48
z = 4.43

tt

Temporal HypergraphPotential 4-Motifs



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 9

Meso-Level: Motifs

Y

T

O
20 40 60

cm(Y)

0.00

0.05

0.10

0.15

Pr
ob

ab
ili

ty

cm(Y) = 48
z = 4.43

200 300 400 500
cm(Y)

0.00

0.05

0.10

0.15

Pr
ob

ab
ili

ty

cm(Y) = 478
z = 9.40

tt

Temporal Hypergraph Static HypergraphPotential 4-Motifs



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 10

Meso-Level: Communities

t
t



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 10

Meso-Level: Communities

t
t

1
1

1
2

1
4

1
3

7
12

(1) (2) (3)

1
5

1
9

1
1

1
2

1
4

1
3

7
12



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 10

Meso-Level: Communities

t
t

1
1

1
2

1
4

1
3

7
12

(1) (2) (3)

1
5

1
9

1
1

1
2

1
4

1
3

7
12



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 10

Meso-Level: Communities

t
t

1
1

1
2

1
4

1
3

7
12

(1) (2) (3)

1
5

1
9

1
1

1
2

1
4

1
3

7
12



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 10

Meso-Level: Communities

t
t

1
1

1
2

1
4

1
3

7
12

(1) (2) (3)

1
5

1
9

1
1

1
2

1
4

1
3

7
12

100 101 102 103

Cluster Size

10

50

100

N
um

be
ro

fC
lu

st
er

s bg
bgu
mg
mgu
bh
bhs
mh
mhs



Corinna Coupette, Dirk Hartung, and Daniel Martin Katz · Legal Hypergraphs 10

Meso-Level: Communities

t
t

1
1

1
2

1
4

1
3

7
12

(1) (2) (3)

1
5

1
9

1
1

1
2

1
4

1
3

7
12

100 101 102 103

Cluster Size

10

50

100

N
um

be
ro

fC
lu

st
er

s bg
bgu
mg
mgu
bh
bhs
mh
mhs

bg bgu mg mgu bh bhs mh mhs

bg

bgu

mg

mgu

bh

bhs

mh

mhs

AMI

ARI

0.0

0.2

0.4

0.6

0.8

1.0


	Title
	Motivation
	Datasets
	Micro-Level: Centralities
	Macro-Level: Distributions
	Outlook
	Meso-Level: Motifs
	Meso-Level: Communities

