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Abstract: In the two most relevant categories of legal systems, the codifi ed law systems and the case law 
systems, legal argumentation and legal reasoning are at the heart of legal theory and practice. 
Here we show that the concept of legal syllogism can be used as a starting point in both legal 
systems for new computational models of legal reasoning. We argue that legal syllogisms are 
not merely analytic logical inference rules but involve ampliative analogical inference. We 
aim to operationalize our account in terms of Context Graphs, i.e. internally consistent logical 
theories linked through rigorously defi ned analogical relations called views and argumentati-
ve relations such as attack and support.

1. Introduction
A classical, axiomatic view of the law conceives of the law as a logical system. Inspired by this a naïve com-
puter scientist might roughly view the law as an expert system: general legal rules  as laid down in the law 
(codifi ed or not) constitute its TBox; concrete facts of a case its ABox; a collection of legal syllogisms the 
logical rules of its inference system.
Obviously, such a system would require an immense formalization eff ort to capture the complete “axiom 
system” and an even larger ontology building eff ort. In addition such an eff ort would be fraught with diffi  cul-
ties such as the (often intentional) ambiguity of much of the law.1 However, even if these diffi  culties could 
be overcome the resulting concept of legal theory and the corresponding implementation would face at least 
three severe shortcomings:
 – Jurists and an expert systems alike have to address that laws may sometimes be in confl ict with each other 

rendering a naïve axiom system inconsistent.
 – They have to contend with the problem that the present case is unchartered territory and not yet known to 

the law – i.e. there is a gap in the axiomatic system.
 – Finally, they have to assign the concrete present case facts to applicable abstract norms requiring every 

time the bridging of the divide between the fi nite abstract knowledge base and the infi nite attributes of 
any individual case. of reality.

Jurists tackle the fi rst problem by the method of interpretation to avoid such confl icts. Modern robust log-
ics such as defeasible logics or argumentation systems can mimic this solution to an extent. These allow the 

1 G , Die Entstehung der Rechtsinformatik, Wissenschaftsgeschichtliche und -theoretische Analyse einer Querschnittsdisziplin, 
2011, p. 230ff .
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derivations (arguments) computed by the inference system from axioms and syllogisms to be supported or 
defeated by other derivations. This defeat process is then resolved in an argumentative process which only the 
best defended arguments survive.
The second problem is addressed in the method of law development (Rechtsfortbildung) in the codifi ed law 
system and distinguishing in the case law system, respectively.  The third problem by the method of subsump-
tion (in the specifi c sense). Every case that a judge has to adjudicate will vary in some factual details from 
ones that have previously been decided. In each case the subsumption task the judge faces is thus new in the 
strict sense: none of the subsumption rules in the knowledge base will be exactly fi tting. Yet handling such 
new subsumptions is routine for any law practitioner.
However, for (at least symbolic) AI the second and third problem have proven much more hardy as they 
would require an infi nite knowledge base that contains assignment rules for every possible eventuality. Obvi-
ously, such a knowledge base is impossible. In its absence, the only remedy is an inference system that is not 
merely analytic but ampliative (or synthetic in Kantian diction) in that it is able to create new subsumption 
rules and even legal rules as needed.
We will argue in the following that this ampliative aspect of legal reasoning is achieved by means of analogi-
cal reasoning. We want to defend the position that legal reasoning is in its entirety based on what is called 
legal syllogism. However, this notion of syllogism  cannot be merely understood in terms of  purely logical 
rules. Instead syllogisms must be conceived of as meta-logical operations that handle ampliative instantiation 
as well as analytic inference. This immediately poses the question how such reasoning can be implemented 
by AI. In recent years the boom in subsymbolic approaches such as deep learning with representation models 
such as word embeddings and architectures such as transformers has increased hopes to fruitfully apply such 
methods in the legal domain. However, in practice there are diffi  culties that limit the immediate applicability 
of these methods in the law.2  In their present form they rely on retrospection based on large amounts of data. 
This is insuffi  cient in a domain in which any amount of old data can become irrelevant due to a single court 
decision and in which whole areas are often defi ned by only few landmark cases. Thus subsymbolic methods 
presently do not provide us with the kind of ampliative inference we need. Neither do they provide us with 
what is likely the most crucial tool jurists use for such reasoning: legal arguments. Cases are not to be decided 
according to the number of factors in favor of one side or the other. This principle does not stop to apply if 
these numbers are aggregated into a statistical confi dence measure. Instead the internal logic of the individual 
arguments and precedents is indispensable when assessing their strength and relevance.
This does not mean that there is no place for subsymbolic methods in legal AI. There is reason to hope that 
its strength in fi nding patterns in data is exactly what is needed to generate candidate analogies (in subsump-
tion in a specifi c sense, Rechtsfortbildung and extensive interpretation/distinguishing). However, this can 
only succeed within a symbolic framework that provides both the necessary high precision structure of legal 
knowledge as well as certifi cates that ensure that every candidate analogy is warranted by a correct legal 
argument. 
In the following we want to show what the concept of legal syllogism in the aforementioned understanding 
is about and why this can be a starting point for the representation of legal argumentation and (ampliative) 
legal reasoning with logic.3 We will argue  that legal syllogism so understood can  be used to represent the 
most important concepts of legal thinking in both most relevant legal systems, the codifi ed law systems (e.g. 

2 B -C . The Need for Good Old fashioned AI and Law. In W. Hotzendorfer, C. Tschohl and F. Kummer (Hrsg.) International 
Trends in Legal Informatics: A Festschrift for Erich Schweighofer. Editions Weblaw: Bern. Pages 23–36, 2020.

3 We explore how such a representation could look like in our other contribution in this issue: “Context Graphs for Ampliative Legal 
Reasoning and Argumentation”.
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of Germany4, Austria5, France, Italy, the European Union6, etc.) and the case law systems (e.g. of USA, UK7).
This is the legal-theoretical basis for a new computational model of legal reasoning in terms of operations on 
Context Graphs, i.e. internally consistent logical theories linked through rigorously defi ned analogical rela-
tions called views and argumentative relations such as attack and support.8

2 Legal Theory: Foundations and the Role of Syllogism
The most important questions in legal theory are about the structure of legal thinking and its methods9 and 
about how to discover these methods10. Legal scholars discuss, for example, whether it is possible to make 
legal decisions based on logical, i.e., axiomatic-deductive arguments: Can judgments in legal cases be logi-
cally deduced from the law? Or can legal cases only be decided with associative and intuitive methods such 
as the distinction by cases?11 It is an important issue to prescribe a theory of correct legal reasoning and legal 
argumentation i.e. to root the binding of the judge to the law in the principles of democracy and the rule of 
law12. It is also of interest how these questions are viewed and answered in diff erent legal systems, such as 
codifi ed law systems and case law systems.13 Even though there is a huge literature in legal theory regarding 
the methods of jurisprudence14, there is still no consensus of how legal reasoning and legal argumentation 
actually works in detail nor how it should in fact work.
However, in either law system, within the process of interpretation and application of law there is at least one 
main issue which is clear enough to be represented by computer-science-methods: legal practitioners in either 
system structurally combine some legal rule from statute law or the “rule of a case” from case law with the le-
gally important facts of the present case.15 There are various formal models on such application/subsuming of 
facts and rules, some of which use non-classical logic and argumentation theory16. Although it is debated how 

4 E , Einführung in das juristische Denken, 1997; C  and L , Methodenlehre der Rechtswissenschaft, 1995; H.-C. 
R  und K. F. R , Allgemeine Rechtslehre, 2008; Z , Juristische Methodenlehre, 2012; A , Grundprobleme einer 
juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009; id. Grundzüge einer allgemeinen Wissenschaftstheorie auch für Juris-
ten, 2014. 

5 B , Juristische Methodenlehre und Rechtsbegriff , 1991.
6 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009.
7 A , Artifi cial Intelligence and legal Analytics, 2017; B , Introduction to the Law and Legal System of the United States, 

2016; K . English Law, 1993; B , Einführung in das anglo-amerikanische Recht, 2003; H , The Concept of Law, 
2012; M C , Legal Reasoning and Legal Theory, 1978; F  and H , American Law, An Introduction, 2017; 
M L , Legal Method, 2019.

8 R , A  und K , Context Graphs for Legal Reasoning and Argumentation, Proceedings of the Third International 
Workshop on Systems and Algorithms for Formal Argumentation co-located with the 8th International Conference on Computational 
Models of Argument (COMMA), 2020, p. 56–67.

9 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 590 ff . 
10 I ., p. 590 ff . 
11 A , Artifi cial Intelligence and legal Analytics, 2017, p. 54–55, 127–129; A , Grundprobleme einer juristischen (gemein-

schaftsrechtlichen) Methodenlehre, 2009, p. 92, 283, 472 ff ., 538, 597 f., 880 ff . 
12 M C , Legal Reasoning and Legal Theory, 1978; Z , Juristische Methodenlehre, 2012; A , Grundprobleme einer 

juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 83 ff ., 879.
13 B , Einführung in das anglo-amerikanische Recht, 2003, p. 3 ff . 
14 Cf. e.g. A , Artifi cial Intelligence and legal Analytics, 2017; B , Introduction to the Law and Legal System of the United 

States, 2016; K , English Law, 1993; B , Einführung in das anglo-amerikanische Recht, 2003; H , The Concept 
of Law, 2012; M C , Legal Reasoning and Legal Theory, 1978; B , Juristische Methodenlehre und Rechtsbegriff , 
1991; E , Einführung in das juristische Denken, 1997; C  und L , Methodenlehre der Rechtswissenschaft, 1995; 
H.-C. R  und K. F. R , Allgemeine Rechtslehre, 2008; Z , Juristische Methodenlehre, 2012; M L , Legal Method, 
2019. 

15 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 879. A .
16 A , Artifi cial Intelligence and legal Analytics, 2017, p. 127.
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the rule of a case and the legally relevant facts are inferred, there is broad consensus in the legal literature that 
this structural combination can be carried out by means of syllogism, i.e., axiomatic-deductive arguments17.

2.1 Legal Reasoning and Argumentation – Legal Syllogism
Independent of the concrete jurisdiction, there are two categories of legal knowledge that legal methods 
have to deal with. On the one hand there are legal rules, written by the legislator18 and on the other hand 
precedents19. Knowledge-based applications usually represent these via rule-based-reasoning20 or case-based-
reasoning21. Some distinguish further between rule and analogy application.22 The most important methods of 
legal reasoning and legal argumentation within these two systems and categories in the English jurisdiction 
and language 23 (in comparison to the German jurisdiction and language24) are:

 – mere interpretation (in German jurisdiction: Auslegung),
 – extensive interpretation (statute law) or distinguishing (case law) (both in German jurisdiction: Analogie/

Rechtsfortbildung),
 – application of Law (in German jurisdiction: Subsumption).

Despite the fact that these methods are usually diff erentiated, there seems to be broad consensus with regard 
to the main task of legal reasoning and legal argumentation. This is to construe or interpret legal texts in a 
certain way to determine their legally correct meaning.25 Ultimately, legal practitioners are to ensure that the 
meaning of the text given by the prejudice of a leading decision or by the legislator is decisive for the judicial 
decision and not the decision maker’s personal opinion26. We follow the approach that all of these methods, 
even the method of distinguishing, can be formalized with a legal syllogism27, which will be presented in the 
following. The reasoning scheme of the legal syllogism is as follows:
1. Major Premise (“Obersatz”): A is defi ned in terms of B1, . . . , Bn;
2. Minor Premise (“Untersatz”): C satisfi es B1, . . . , Bn;
3. Conclusion (“Schlussatz”): C is an instance of A.

17 M C , Legal Reasoning and Legal Theory, 1978, p. 19 ff .; B , Juristische Methodenlehre und Rechtsbegriff , 1991, 
p. 91 ff .; E , Einführung in das juristische Denken, 1997, p. 89; CANARIS und LARENZ, Methodenlehre der Rechtswissen-
schaft, 1995, p. 273; H.-C. R   K. F. R , Allgemeine Rechtslehre, 2008, p. 123 ff .; Z , Juristische Methodenlehre, 
2012, p. 79 ff .; W , Rechtslogik, 1989, p. 145 ff .; J , Logik im Recht, 2009; M L , Legal Method, 2019, p. 10 
ff .  For a discussion see e.g. : M C , Legal Reasoning and Legal Theory, 1978, S. 19 ff ., 229 ff .; H , The Concept of Law, 
2012, p. 124 ff . or A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 777 ff . 

18 B , Einführung in das anglo-amerikanische Recht, 2003, p. 63 ff .; H.-C. R  and K. F. R , Allgemeine Rechtslehre, 
2008, p. 519 ff .; M L , Legal Method, 2019, p. 225 ff .; 

19 B , Einführung in das anglo-amerikanische Recht, 2003, p. 11 ff .; M L , Legal Method, 2019, p. 123 ff .
20 A , Artifi cial Intelligence and legal Analytics, 2017, p. 38 ff .
21 I ., p. 71 ff .
22 A  and B -C , “Reasoning with Legal Cases: Analogy or Rule Application?”. In: Proceeding of the seventeenth Inter-

national Conference on Artifi cial Intelligence and Law, 2019, pp. 12–21. 
23 B , Einführung in das anglo-amerikanische Recht, 2003, p. 36 ff ., 71 ff . 
24 Z , Juristische Methodenlehre, 2012, p. 35 ff ., 52 ff ., 71 ff .
25 See A , Artifi cial Intelligence and legal Analytics, 2017, p. 52 regarding especially the process of interpretation of statutory law; 

but also see the pertinent German literature: B , Juristische Methodenlehre und Rechtsbegriff , 1991, p. 428 ff ., E , 
Einführung in das juristische Denken, 1997, p. 159 ff ., C  and L , Methodenlehre der Rechtswissenschaft, 1995, p. 141; 
H.-C. R  and K. F. R , Allgemeine Rechtslehre, 2008, p. 24; Z , Juristische Methodenlehre, 2012, p. 15 ff ., 37 ff .

26 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 35.
27 M C , Legal Reasoning and Legal Theory, 1978, p. 19 ff .; B , Juristische Methodenlehre und Rechtsbegriff , 1991, 

p. 41 ff .; E , Einführung in das juristische Denken, 1997, p. 89; C  and L , Methodenlehre der Rechtswissenschaft, 
1995, p. 273; H.-C. R  and K. F. R , Allgemeine Rechtslehre, 2008, p. 123 ff .; Z , Juristische Methodenlehre, 2012, 
p. 79 ff .; W , Rechtslogik, 1989 p. 145 ff .; J , Logik im Recht, 2009, p. 336 ff .; M L , Legal Method, 2019, 
p. 10 ff .; K , Juristische Logik, 1966, p. 79, 120 ff .
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This scheme is used in law application/subsumption to arrive at legal decisions. The Major Premise/Obersatz 
is obtained either directly from the letter of the law or through the methods of mere interpretation, extensive 
interpretation and distinguishing. In the naïve expert system it would be called from the TBox. The Minor 
Premise/Untersatz results from fact fi nding which itself applies subsumption to bring a given fact C under 
legal conditions B1, . . . , Bn. In the naïve expert system the minor premise is a subsumption rule to be found in 
the ABox. We argue that instead the syllogism scheme involves analogical reasoning: in the mere interpreta-
tion case, the use of analogy is largely analytic: it does not generate any new information. In subsumption in a 
specifi c sense, Rechtsfortbildung and extensive interpretation/distinguishing the use of analogy is ampliative: 
a new subsumption rule is developed through an argument based on the structural similarity of the (abstract) 
domain defi ned in the major premise and the (concrete) domain described in the minor premise.

2.2 Legal Interpretation of codifi ed law and statutes (Auslegung)
The interpretation of codifi ed law and statutes (Auslegung) involves logical deduction. The following argu-
ment types are distinguished28:

 – Linguistic arguments; (In German: Wortlautargument).
 – Systemic arguments; (In German: Systematisches Auslegungsargument).
 – Teleological arguments from purpose; (In German: Teleologisches Auslegungsargument).
 – Transcategorical arguments from intention; (In German: Subjektiv-teleologisches oder auch historisches 

Auslegungsargument).
All of these arguments can be understood as syllogisms where sets of narrower concepts and words are de-
duced from sets of broader concepts and words29. Defi nition in the major premise and satisfaction in the minor 
premise are defi ned logically: in the example, the concept “mammal” is given a (partial, suffi  cient) defi niens 
in terms of the concept “dog” (formally: ∀x.dog(x) → mammal(x)) and satisfaction of that defi niens by the 
concept mastiff  corresponds to a logical formula that allows to establish the truth conditions of the defi niens 
(here: ∀x.mastiff (x) → dog(x)).

Every dog is a mammal. 
Every mastiff  is a dog. 
So every mastiff  is a mammal.

2.3 Creation/Development of new law
There is probably no standardized defi nition which shows how analogous application of legal rules diff ers 
between case law and statute law systems. We attempt one here:
Analogy/Rechtsfortbildung: While interpretative and subsumptive reasoning (ampliative or not) in general 
can already be seen belonging into the sphere of analogy, parts of the legal literature, based on German law, 
defi ne “Rechtsfortbildung durch Analogieschlüsse” as the area lying beyond the possible meaning of the 
letter of the law. There are criteria for applying a legal rule to a case which is not mentioned in the rule’s 
wording: If a fair and legally satisfying solution cannot be achieved by applying legal norms through mere 
interpretation, then the legal norms themselves seem to be in need of amendment. A judge must therefore fi nd 

28 A , Artifi cial Intelligence and legal Analytics, 2017, p. 53; B , Juristische Methodenlehre und Rechtsbegriff , 1991, 
p. 428 ff .; H.-C. R  and K. F. R , Allgemeine Rechtslehre, 2008, p. 613 ff .; Z , Juristische Methodenlehre, 2012, p. 35 ff ; 
M L , Legal Method, 2019, p. 246 ff . 

29 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 821ff , 863ff , 865ff , 868ff , 887ff  . 
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a (practical) solution for a case that requires regulation.30 As <sc>Ulrich Klug</sc> already demonstrated in 
the 1960’s with the aid of modern logic, ultimately the diff erence between permissible and non-permissible 
Rechtsfortbildung i.e. analogy is a question of defi nition, which is still in the area of the similar31. Only if 
the defi nition is at hand can the analogy be logically concluded. Klug refers to this as “similarity circle” 
(“Ähnlichkeitskreis”32).
The scheme on the right serves for clarifi cation. Satisfaction in the minor premise is now defi ned in terms 
of a similarity circle. Here doglike is the similarity circle, by which an exact conclusion is made possible33. 
Once the similarity circle’s defi nition has been established it can be logically derived whether the analogy is 
permissible or not. Such interpretation may be ampliative or not – in this way capturing the concept of Rechts-
fortbildung in the syllogism scheme.

Every doglike is a mammal. 
Cats are doglike. 
So every cat is a mammal.

Distinguishing: In case law systems the method of distinguishing and development of law is very sleek and 
fl exible. In principle every case diff ers from other cases34. Thus only that is decided which was brought before 
the court by the parties. This opens the possibility of distinguishing.
Regardless of its instance every court can independently review every previous verdict – even those of the 
supreme court – on its prejudicial power: for in the present case legally signifi cant diff erences to the precedent 
may appear. On the one hand this diff erentiation of cases limits the ability to subsume cases under a norm. On 
the other hand new legal rules can be determined seeing that the law itself is set by the distinguishing deci-
sion of a previous instance35. Distinguishing, like the “dictum”, is determined by the “ratio decidendi” of the 
precedent and sets the mental crux for the further development of the case. Frequently arguments to determine 
new legal rules arise from the subtle diff erences between cases36: e.g. it could be objected that the ratio deci-
dendi of prejudice in actuality was very diff erent than argued by the opposing side; furthermore, parties may 
claim that the circumstances which underly the prejudice are diff erent from the present case in legally relevant 
ways37 . If there are no factual diff erences between two cases the court “follows the previous verdict”; if there 
are factual diff erences, which however don’t seem to be legally signifi cant and seem to suggest an equal 
treatment of the cases the court “applies the precedent”38. In conjunction with the knowledge and analysis of 
further cases a distinguished case may become a “leading case” regulating the formerly unlegislated space. 
In this way law is developed from a still vague “ratio decidendi” to the established and proven “rule of the 
case”39. This occurs by a practitioners’ recognition that one would have to derive diff erent legal outcomes 
from the previous case law40. Finally it can be stated, that the method of distinguishing can also be represented 

30 B , Juristische Methodenlehre und Rechtsbegriff , 1991, p. 472 ff .; E , Einführung in das juristische Denken, 1997, 
p. 235 ff .; C  and L , Methodenlehre der Rechtswissenschaft, 1995, p. 187 ff .; H.-C. R  and K. F. R , Allgemeine 
Rechtslehre, 2008, p. 633 ff .; Z , Juristische Methodenlehre, 2012, p. 52 ff .

31 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 913 ff .
32 KLUG, Juristische Logik, 1966, p. 79, 120 ff .
33 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 902 ff .
34 B , Einführung in das anglo-amerikanische Recht, 2003, p. 58. 
35 A , Artifi cial Intelligence and legal Analytics, 2017, p. 71 ff .; B , Einführung in das anglo-amerikanische Recht, 

2003, p. 58; M C , Legal Reasoning and Legal Theory, 1978, p. 219 ff .; M L , Legal Method, 2019, p. 123 ff . 
36 A , Artifi cial Intelligence and legal Analytics, 2017, p. 83 ff . with Hypo; B , Einführung in das anglo-amerikanische 

Recht, 2003, p. 58; M C , Legal Reasoning and Legal Theory, 1978, p. 224 ff .
37 B , Einführung in das anglo-amerikanische Recht, 2003, p. 59. 
38 I .
39 A , Artifi cial Intelligence and legal Analytics, 2017, p. 10 ff .; B , Einführung in das anglo-amerikanische Recht, 

2003, p. 61. 
40 B , Einführung in das anglo-amerikanische Recht, 2003, p. 61. 
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with a logical syllogism: the logical structure of the syllogism functions just as well for the comparison of 
cases with cases as for the comparison of law with cases.41

2.4 Limitations of common legal theory
So, as shown above, all relevant legal methods, even the method of analogical thinking and distinguishing, 
can be formalized by way of legal syllogism. With the classical logical operation of syllogism premises can 
be related to conclude whether law can be applied for a case or not42. Only the things represented by the 
premises which are related, subsumed or assigned with this syllogism diff er according to the specifi c legal 
method, outlined above:
 – cases assigned to law (in a codifi ed law system cases assigned to norms/statutes made by the legislator; 

Application/Subsumption “in the general sense”)43,
 – concrete facts assigned to concrete words of law (in Germany: Subsumption “in the specifi c sense”) 44,
 – narrower concepts/words assigned to broader concepts/words (Interpretation/Auslegung)45,
 – present case assigned to precedents/leading cases/sets of similar cases (Distinguishing/Rechtsfortbil-

dung)46.
The shown models of common legal theory can help in formalizing and criticizing legal reasoning and legal 
argumentation within a system of syllogisms on which an individual legal decision is based. However, as 
opposed to the classical logics this system of syllogisms involves (non)-ampliative analogical reasoning as 
well as other sources of defeasibility such as burden of proof and or default reasoning. Although logical and 
computational models for these aspects exist, they have not yet entered common legal theory and practice. In 
addition, in common legal theory it is still an open question how to formalize the argumentative questioning 
of the concrete framing in itself.47 The defi nition of a modern legal theory, which could give the criteria for the 
testing of legal argumentation in syllogistic systems and questioning of these syllogisms themselves remains 
a challenge in jurisprudence.

3. Conclusion: Legal Theory and Legal-Tech
We have presented that syllogism can be fruitfully understood in an analogical, ampliative manner to model 
subsumption in a specifi c sense, Rechtsfortbildung, extensive interpretation and distinguishing. No machine 
can currently simulate such sophisticated legal thinking.48 On the theoretical side common theory of legal 
methods cannot serve as a model for such machines if it maintains the underlying conception that words/
symbols, reality and structure are congruent so that words would have a (concretely) determinable meaning.49 

41 E.g. Z , Juristische Methodenlehre, 2012, p. 58 ff . compares distinguishing with German legal methods and outlines the 
similarity being the “Methode des typisierenden Fallvergleichs”.

42 M C , Legal Reasoning and Legal Theory, 1978, p. 19 ff .; B , Juristische Methodenlehre und Rechtsbegriff , 1991, 
p. 41 ff .; E , Einführung in das juristische Denken, 1997, p. 89; C  und L , Methodenlehre der Rechtswissenschaft, 
1995, p. 273; H.-C. R  and K. F. R , Allgemeine Rechtslehre, 2008, p. 123 ff .; Z , Juristische Methodenlehre, 2012, 
p. 79 ff .; W , Rechtslogik, 1989, p. 145 ff .; J , Logik im Recht, 2009, p. 336 ff .; M L , Legal Method, 2019, p. 10 ff . 

43 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 778 ff .
44 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 781 ff .
45 I ., p. 887 ff . 
46 I ., p. 884 ff .
47 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 235, 762 f., 847, 952; A , 

Grundzüge einer allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 77, 86, 120, 117; A , “Der Richterautomat ist 
möglich – Semantik ist nur eine Illusion in Rechtstheorie”, p. 103 f., In: Rechtstheorie 1, 2017, p. 77ff .

48 A , “Der Richterautomat ist möglich – Semantik ist nur eine Illusion in Rechtstheorie”, p. 103 f., In: RECHTSTHEORIE 1, 
2017, p. 77 ff . 

49 I ., Grundzüge einer allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 65 ff .; I . “Der Richterautomat ist möglich – Se-
mantik ist nur eine Illusion in Rechtstheorie”, p. 82 ff ., In: RECHTSTHEORIE 1, 2017, p. 77 ff .; I ., “Juristische Methodenlehre 
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The meaning of a word/symbol can only be given by its usage in a specifi c context. Since L  W -
’  later writings and the “linguistic turn”50 in the philosophy of language we have known that the text 

itself cannot contain any semantic meaning. The semantic meaning is rather only “construed” by the reader 
of the text.51

However, this is not the only problem: Legal thinking according to the common theory of legal methods seems 
to be structurally based on a self-referential paradox: Judges have to interpret the law fi rst to then know how to 
interpret that law.52 Furthermore, it can be seen that all logical conclusions in classical legal thinking end up 
in an “infi nite regress”53 or in a “vicious circle”54. Usage and context of words are therefore not (concretely) 
determinable but rather only given within a reference frame. Such a frame has to be agreed upon within an 
argumentative dialogue as itself is not determinable by being pre-established.55 Thus modern models of legal 
thinking can only be reasonably criticized within an agreed upon framing. At the same time the agreed upon 
framing can in itself be argumentatively questioned.56 Hence critical argumentation must and should be self-
referring.57 The testing of legal argumentation in systems of a modern legal theory of legal syllogisms and 
the questioning of the syllogisms themselves therefore become complex tasks. Hence, we proposed in previ-
ous works to model the argumentation within a chosen frame as well as the argumentative escape from that 
chosen frame with the methods of structural science. From the standpoint of scientifi c methodology the use of 
structural sciences opens to jurisprudence the world of higher complexity and predictability58 – considering, 
however, the principle limitations of structural models.59

On the technical side, the approach to syllogism we presented suggests the extension of the naïve expert 
system with an ampliative analogical inference engine. The required symbolic representation frameworks for 
such an inference system can be modelled through context graphs within the OMDoc/MMT language and 
system60 61. They enable the representation of both logical object languages and their inference rules as well 
as meta-logical relations. Specifi cally, “contexts” model possible theories, belief sets or worlds as consistent 
lists of (logical) declarations and “views” map the declarations of one context to the expressions (formed from 

– Ein Vorbild für verantwortungsvolle Digitalisierung”. In: In Verantwortungsbewusste Digitalisierung, Tagungsband des 23. Inter-
nationalen Rechtsinformatik Symposiums IRIS, 2020.

50 I ., Grundzüge einer allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 65 ff .; I ., “Der Richterautomat ist möglich – Se-
mantik ist nur eine Illusion in Rechtstheorie”, p. 88 f., In: Rechtstheorie 1, 2017, p. 77 ff . 

51 I ., Grundzüge einer allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 77 ff .; I ., “Der Richterautomat ist möglich – Se-
mantik ist nur eine Illusion in Rechtstheorie”, p. 93 f., In: Rechtstheorie 1, 2017, p. 77 ff . 

52 I ., Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 762, footnote 643; I ., Grundzüge einer 
allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 31 ff ., p 99 ff . 

53 See e.g. I ., Grundzüge einer allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 109, 121, 128.
54 A , Traktat über kritische Vernunft, 1991, p. 13 ff ., in particular p. 15 and A  Grundzüge einer allgemeinen Wissenschafts-

theorie auch für Juristen, 2014, p. 27, 32, 109, 121, 125, 128, I . “Der Richterautomat ist möglich – Semantik ist nur eine Illusion in 
Rechtstheorie”, p. 103 f., In: Rechtstheorie 1, 2017, p. 77 ff .

55 I ., Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 946 ff .; I ., Grundzüge einer allgemeinen 
Wissenschaftstheorie auch für Juristen, 2014, p. 31 f., 114 f.

56 W , Der Begriff  des Arguments, 2009, p. 436 ff . 
57 A , Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 235, 762 f, 847, 952; I . Grundzüge 

einer allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 77, 86, 120, 117; I . “Der Richterautomat ist möglich – Semantik 
ist nur eine Illusion in Rechtstheorie”, p. 103 f., In: Rechtstheorie 1, 2017, p. 77 ff .

58 I . Grundzüge einer allgemeinen Wissenschaftstheorie auch für Juristen, 2014, p. 111 ff ., 126 f.; I . “Der Richterautomat ist möglich 
– Semantik ist nur eine Illusion in Rechtstheorie”, p. 82 ff .., In: Rechtstheorie 1, 2017, p. 77 ff . 

59 I ., Grundprobleme einer juristischen (gemeinschaftsrechtlichen) Methodenlehre, 2009, p. 715 ff .; I ., Grundzüge einer allgemeinen 
Wissenschaftstheorie auch für Juristen, 2014, p. 49 ff ., p. 98 ff .; I . “Der Richterautomat ist möglich – Semantik ist nur eine Illusion 
in Rechtstheorie”, p. 110 ff ., In: Rechtstheorie 1, 2017, p. 77 ff . 

60 R  and K , “A Scalable Module System”. In: Information & Computation 0.230, 2013, pp. 1–54. url: https://kwarc. info/
frabe/Research/mmt.pdf. Monographs.

61 R , A  and K , Context Graphs for Legal Reasoning and Argumentation, Proceedings of the Third International 
Workshop on Systems and Algorithms for Formal Argumentation co-located with the 8th International Conference on Computational 
Models of Argument (COMMA), 2020, p. 56–67.
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the declarations) of another. This mapping includes axioms which have to be mapped to proofs in the target 
theory. Such views can be used to model analogical relations: a theory is subsumed by another if instantiations 
of all of the latter’s axioms can be proven in the former. Theories may stand in analogy with each other if they 
are instantiations of some common metatheory. Crucially, while contexts are internally consistent views also 
enable to model confl icts between them through mapping axioms to disproofs .
In this way context graphs allow to represent both the logical, analytic and analogical, ampliative aspects of 
legal syllogisms and therefore all the methods of legal argumentation and reasoning in codifi ed and in case 
law systems discussed in this article. In addition, the framework even allows to take the above mentioned 
considerations into account at least partially by elevating from the object to the meta-language level.62 In ad-
dition, the framings discussed above can directly be modeled as views.63 Thus even argumentative dialogues 
about the framing itself can be represented, which is important regarding the shown aspects of a modern legal 
theory.64 In future work we hope to develop the ampliative analogical inference engine by leveraging context 
graph representations to automatically fi nd pertinent subsumption candidates as well as attacks between them.
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