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INTERNATIONAL LEGAL THEORY

Can Quantitative Methods Complement
Doctrinal Legal Studies? Using Citation
Network and Corpus Linguistic Analysis to
Understand International Courts

U R Š K A Š A D L∗ A N D H E N R I K PA L M E R O L S E N∗∗

Abstract
A recent editorial in this journal stressed the need to rearticulate the methodology – and thereby
the distinctiveness – of international law in the context of blurring disciplinary lines between
international law and international relations. The aim of this article is to contribute to the
methodological aspect of the debate. First, the article outlines a legal empirical approach, which
complements legal methodology of international law with empirical tools and techniques such
as citation network analysis and corpus linguistics. Second, the article applies the approach on
the case law of two European courts: the Court of Justice of the European Union (CJEU), and the
European Court of Human Rights (ECtHR). It demonstrates how the study of case citations and
the language of courts enhance the validity, reliability, and transparency of the established legal
method. In particular, scholars of international law gain a stable and complete quantitative
basis for a further in-depth study of case law, precedent and interpretation. Additional benefit
stems from a set of transparent criteria by which to criticize the jurisprudence of international
courts. Firmer ground emerges from which to evaluate the courts’ role in the political process,
their societal impact and their legitimacy. At the same time the approach preserves the main
features of the distinct legal methodology of international law – especially its attention to legal
detail.
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1. INTRODUCTION

This journal recently introduced a new series, International Law and its Meth-
odology, inviting scholars and practitioners to ‘lean in’.1 The series is motivated
by an ongoing disciplinary struggle between the fields of international law and
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international relations. These disciplines have become increasingly intertwined in
ways which have arguably provoked a crisis in the field of international law and
prompted calls to rearticulate its methodology.

Thus far, the debate has not been especially constructive or rewarding. By accel-
erating into an argument about inter-disciplinarity and its methodological implic-
ations, it has presented international legal scholars with two equally unappealing
options. The first is to defend the autonomy of international law and its legal method-
ology; the second is to let the discipline be colonized by the theories and empirical
methodology of political and social scientists.2 The aim of this article is to show
that there is a third methodological route which preserves the main features of
the distinct legal approach, complementing it with empirical tools and techniques
that enhance its validity, transparency and reliability. Our main claim is that tools
and techniques originally developed to study citation networks, as well as corpus
linguistic tools developed to study natural written and spoken language, provide a
deeper understanding of how international courts develop international law. They
can be calibrated and attuned to complement legal doctrinal methodology without
turning it into empiricism.

We ask a methodological question and a substantive legal question:

1. How can citation network analysis and corpus linguistics complement the study
of (international) case law?

2. How do European courts broaden legal concepts and introduce new legal categor-
ies?

The questions are connected insofar as the first question’s more general methodo-
logical discussion prepares a framework for understanding the working methods
employed when investigating the second question. Both questions are formulated
to help demonstrate the new insights that quantitative methods can generate when
integrated into a legal study.

We answer both questions by considering three components: the structure of
the case law, the language of a court (reoccurring and co-occurring expressions),
and legal arguments. First, we map the structure of the case law by automatically
extracting direct links between cases: namely, case citations. If case A cites case B,
then there is a direct link between cases A and B. Case B receives one citation and
has an ‘in degree’ of 1. Cases A and B are likely to belong to the same group of cases
if subsequent cases refer to both of them. They will thus form a cluster with those
cases. Second, we record linguistic particularities of judicial decisions by looking at
the dominance of specific words and word combinations that permeate the cases
over time. Third, we show how legal (qualitative) analysis can proceed on the basis of
the findings of citation and linguistic analysis, obtained with quantitative methods.

2 J. Klabbers, ‘Whatever Happened to Gramsci? Some Reflections on New Legal Realism’, (2015) 28 Leiden
Journal of International Law 469. M. Koskenniemi, ‘Law, Teleology and International Relations: An Essay in
Counterdisciplinarity’, (2012) 26 International Relations 3.
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Our empirical material consists of the case law of two European international
courts: the CJEU, and the ECtHR.3 We selected the materials for a number of reasons.
First, these courts have the largest repository of case law. It is a repository that is
free and easily searchable in the databases, and it is available in a format readable
by standard computer software. Second, their decisions are not excessively long in
the manner of judgments delivered by some other international courts, such as the
International Criminal Tribunal for the former Yugoslavia (ICTY). Yet, judgments
from our chosen courts are long and complex enough for the automated text analysis
to make sense. Third, these courts have a relatively well-established citation practice
and refer to past decisions as a rule. This is helpful in building citation networks and
essential for the accuracy of the ensuing analysis (bearing in mind that complete
accuracy can never be achieved). Fourth, the CJEU and the ECtHR are very different
in terms of tasks and competence, meaning that these institutions provide a diverse
test for our approach. The CJEU is a generalist court with a broad competence, while
the ECtHR is a court that interprets one legal instrument: the Convention for the
Protection of Human Rights and Fundamental Freedoms (ECHR). Each institution
also has a distinct organizational structure: a large secretariat performs much of
the drafting at the ECtHR, while at the CJEU smaller three to five person chambers
of individual judges draft the report for the hearing as well as the final judgment.
Dissent is allowed at the ECtHR, while the rule of strict collegiality is in place at the
CJEU. The courts also differ greatly with regard to procedures: with the preliminary
reference procedure, in particular, being particular to the CJEU.

These differences attest to the broad applicability of the approach developed
here: offering the prospect of fruitful work on other international courts. This
potential breadth matters when entering the debate about the need to rearticulate
the methodology of international law, and it will also matter to our conceptions of
how this might be done. Certainly, every international court has unique features.
These include factors such as the length of judgments, as noted with the ICTY earlier;
or the low number of cases adjudicated by courts such as the International Criminal
Court (ICC) and the East African Court of Justice (EACJ); or a diverse and complex
jurisdiction such as the one presided over by the hybrid Caribbean Court of Justice.
Yet there are factors at work other than uniqueness or exceptionalism. The citation
network of the EACJ might contain only 52 judgments and two advisory opinions
at present, but the numbers are growing fast and some cases are more important
than others.4 Moreover, even though the ICC rendered only two convictions by the
end of 2014, the trials produced a rather important corpus of 2,300 decisions which

3 Determining whether these courts are international courts is not straightforward. While the ECtHR is
regularly considered an international court, the CJEU is often perceived as something separate or sui generis,
especially due to the alleged distinctiveness of the European legal order. In texts that address the global
international legal order, the CJEU is, however, treated as an international court. See K.J. Alter, The New
Terrain of International Law: Courts, Politics, Rights (2014). Similarly, manuals on international adjudication
include the CJEU among international courts, and fit it into the category of courts of regional economic
and/or political integration agreements. See C. Romano, K.J. Alter, and Y. Shany (eds.), The Oxford Handbook
of International Adjudication (2014).

4 The website of the East African Court of Justice, available at www.eacj.org/ (accessed 25 October 2016).
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were collected and studied from the network approach.5 Such study shed light on the
neglected procedural aspects of the ICC and on themes addressed by this jurisdiction
such as the evolution of the status of victims.6 Hence, it can be argued that unique
features such as low case numbers, complex jurisdictions, and the relative youth
of international courts do not compromise the accuracy of the citation network’s
findings and certainly do not speak against the use of the approach. Rather, the
challenges presented by some characteristics of individual courts should prompt
researchers toward further adjustments of the existing methods, and toward the
development of new measurement techniques.7

From a substantive perspective, we first demonstrate how the CJEU constructs
new legal areas. Interestingly, a systematized investigation of the CJEU’s language on
the basis of direct links between cases and groups of cases uncovers categories which
have not hitherto been recognized in generalist European law scholarship, but which
might be distinct and significant from the perspective of courts and practitioners in
a specific area. These findings are confirmed by corpus linguistic analysis and legal
literature that specializes in the field. In contrast, the area is not (yet) part of the
general discussion of European Union (EU) law. Second, we scrutinize the process
in which the ECtHR gradually extends its own jurisdiction under the umbrella of
Article 14 of the ECHR. We demonstrate which new substantive rights questions the
ECtHR subsumed under Article 14 ECHR, which cases were central in this respect,
and in what periods they were the dominant cases.

Most importantly, we examine whether the game is worth the candle. We argue
that quantitative methods, such as corpus linguistics and citation network ana-
lysis, ensure the reproducibility, generalizability, and empirical validity of doctrinal
studies. They add to the transparency of legal methodology while substantially cla-
rifying the legal method. They can provide empirical evidence to validate hunches
and prove legal intuitions correct. Furthermore, they effectively address the limit-
ations of traditional legal scholarship, including a lack of precision, subjectivity, a
surplus of anecdotal evidence, and a tendency to succumb to herd behavior. Quant-
itative methods set objective benchmarks from which legal scholarship can, when
required, criticize the practice of international courts for a lack of coherence of
legal reasoning, for unjustified breaks with established case law, or for deviations
from precedent which exceed judicial powers and competences; yet such methods
also provide a necessary means of critically evaluating the research practice of the
discipline itself. These are methods through which normative questions of judicial
legitimacy, continuity, and legal certainty can be discussed from the same vantage
point. They also represent one way of rendering future debates concerning the meth-
odology of international law and the method of international courts significantly
more productive. Law remains an argumentative practice, which can be analyzed
empirically without compromising its normative core.

5 See for instance F. Tarissan and R. Nollez-Goldbach, ‘Analysing the First Case of the International Criminal
Court from a Network-Science Perspective’, (2016) 4 Journal of Complex Networks 616.

6 Ibid.
7 Ibid., in particular the relative in degree. We discuss further limitations and propose solutions in Section 3.
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A final remark on technical skills and technology: network analysis and corpus
linguistics rely heavily on technology to enable a faster, methodical, more efficient
leafing through case law. Nonetheless, they are in no way futuristic or exclusionary
methods. Search engines and databases in many domestic courts (and almost all
international courts) have become of paramount importance for the visibility and
legitimacy of these courts,8 an indispensable research tool for legal scholars, and
a must for legal practitioners and civil servants working under intensifying time
pressure. In this sense, technology and big data have already changed the method
of how to establish valid law.9 There are plentiful technical tools developed for the
study of case citation networks and corpus linguistics. The newest software is for
the most part free, and it is increasingly user-friendly.

Our argument proceeds in sections henceforth. In Section 2, we map the tools of
network studies and corpus linguistics and discuss their contribution to doctrinal
research methods in more abstract terms. In Section 3, we illustrate the general
discussion by conducting a closer study of the CJEU and the ECtHR, thereby demon-
strating the usefulness of quantitative methods for legal studies of international
case law. In Section 4, we briefly address the remaining challenges and avenues for
future research.

2. TOOLS, METHODS AND METHODOLOGICAL SYNERGIES

There are important and unexplored methodological synergies between citation
networks, language analysis, and legal analysis. All methods target the content of
judicial opinions, albeit in different ways and different aspects of that content. Cita-
tion network analysis and doctrinal legal studies share the idea of webs and patterns,
hence there is a structural similarity between these two types of analysis. Just as
citation network analysis connects cases through their citations and orders the net-
work in clusters, so too the doctrinal scholar organizes legal sources in a conceptual
and systematic order, where different cases belong to different compartments of
the system. Linguistic analysis and legal analysis focus on the structure of the legal
argument in a series of judicial opinions. Unlike case citation networks, linguistic
analysis is not preoccupied with the structure of the case law and with how cases
hang together to form a coherent whole. Rather, it is interested in different usages of
words, word combinations, and phraseology. It can be argued that linguistic analysis
and legal analysis both look for conspicuous patterns in the language of courts.

Most importantly, when used in a complementary manner legal analysis, citation
network analysis, and corpus linguistic analysis can efficiently address the method-
ological shortcomings of each discrete method, offering corrective possibilities.

8 On this matter see A. Vauchez, ‘Methodological Europeanism at the Cradle: Eur-Lex, the Acquis and the
Making of Europe’s Cognitive Equipment’, (2015) 37 Journal of European Integration 193. New technology is
also increasingly changing access to statutory legislation, and with new translation engines there is also a
growing awareness of foreign law across domestic jurisdictions. In this article, however, we only focus on
the application of computational technology to the case law of the CJEU and the ECtHR.

9 D.M. Katz, ‘Quantitative Legal Prediction – or – How I Learned to Stop Worrying and Start Preparing for the
Data Driven Future of the Legal Services Industry ’, (2013) 62 Emory Law Journal 909.
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Legal analysis is often focused on the analysis of legal problems which occur in
a single case or reoccur in a small group of cases. Especially on the continent, legal
commentary orders individual legal events (cases) according to more general rules
and principles.10 Its aim is to seek and ensure the logic and coherence of law,11 relying
on prior systematizations and established legal categories.12 This method poses the
risk that inquiry will be disproportionately shaped by predefined categories and
that, therefore, cases which do not fit into these categories will be either left out as
irrelevant or misrepresented. Furthermore, the accounts of the case law will most
likely not be based on exhaustive reading of all potentially relevant cases, or on
research into all possible connections between these cases.

By comparison, computer assisted analysis of legal texts (cases) can analyze an
endless amount of texts. One can both start bottom-up (the so called corpus driven
approach) and investigate the language of a part of the corpus and compare it with
the language of the rest of the corpus, or compare the language of courts in early and
later periods. Alternatively, one can look for conspicuous concepts, which herald
judicial lawmaking in a specific legal context, and concepts that legal scholarship
has identified as such, or phrases that indicate novel developments (corpus based
approach). Corpus linguistic analysis does not provide any conclusive answers as
to the legal importance and relevance of individual texts. Nor does it distinguish
between more and less important cases and more and less legally relevant concepts.
Often, too, the software does not structure the documents historically, but weights
them equally and orders them by linguistic similarity. It looks for individual patterns
in the case law but not at its structure. To answer any questions about why specific
patterns occur, the findings must be interpreted.

Citation network analysis orders the documents (cases) into a structure based
on the objective fact of case citation (a link between two cases), and it identifies
cases that are central to this structure. It does not, however, uncover why they are
central to this structure legally speaking (i.e., why case A cites case B). The content
of citations and the reasons behind citations remain obscure. Moreover, citation
network analysis gives a static image of a dynamic process: in reality law is not a
perfect spider web, but an ongoing Scrabble game, constantly evolving.13

The legal method is best placed to further qualitatively examine the findings
of quantitative investigation. In what follows, the tools and methods of citation
analysis and corpus linguistic analysis are presented in more detail.

10 See generally K. Zweigert and H. Kötz, Introduction to Comparative Law (1998). For the role of legal scholarship
in Germany, and the German influence in systematizing European Union law, see S. Vogenauer, ‘An Empire
of Light? II: Learning and Lawmaking in Germany Today’, (2006) 26 Oxford Journal of Legal Studies 627, at 657.

11 The overall theoretical framework for this approach is set out in normative legal theory. Dworkin refers to
the seamless web of fit and justification, and his idea of law as integrity is based on coherence. R. Dworkin,
Law’s Empire (1986), xiii, 470. European legal theory also emphasizes coherence as a predominant criterion
for legal validity, R. Alexy, ‘Coherence and Argumentation or the Genuine Twin Criterialess Super Criterion’,
in A. Aarnio et al. (eds.), On Coherence Theory of Law (1998), 41.

12 R.C.A. White and C. Ovey, Jacobs, White & Ovey: The European Convention on Human Rights (5th edn., 2010).
13 S. Müller-Mall, Legal Spaces: Towards a Topological Thinking of Law (2013).
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2.1. Case citations networks: Concepts and use
The tools and methods of citation networks are not new to the study of courts and
judicial behavior. Political scientists have successfully exploited case to case citations
to map the structure of the case law of the United States Supreme Court (USSC).14

They have also used the method to inquire into concepts and processes that are
highly relevant to law such as judicial activism,15 the historical rise of stare decisis,
the depreciation of precedents,16 and the strategic behaviour of individual justices
of the USSC.17 A few studies have explored citation networks and citation strategies
of international courts,18 showing that international courts develop precedent in
the same way as their national counterparts: they cite precedents to legitimize
their decisions to nation states. At the same time, citation patterns suggest that
international judges are addressing legal actors (the national courts) rather than
political actors (national governments).19

Such research has clearly demonstrated the face validity of the network approach,
and it has contributed to the advance of research agendas which take the content of
judicial opinions as a starting point for analysis. This body of research has also shown
that real world networks such as legislative networks, the World Wide Web, and
scientific citation networks share fundamental similarities with case law citation
networks. The evolution of law mimics the evolution of other network phenomena
and can be studied in the same way.20

Numerous tools and techniques to analyze citation networks are being developed
and applied. For legal scholars, the study of the structure of these networks, the
connections between cases and groups of cases and their evolution over time, is
perhaps the most relevant aspect of the approach. On the basis of incoming citations
it is possible to systematically determine which cases have a higher (mathematical)
importance score: namely, which cases are central to the structure. The tools to
measure case importance differ greatly. Some are basic, like citation counts (in
degree, out degree), others are more advanced and analogous to the measures of
social status of individuals in social networks, or the measures of importance of
academic papers in academic citation networks (hub and authority scores, or a very
similar page-rank).21

14 This is less true for the studies of the CJEU. See J. Lindholm and M. Derlén, ‘The Court of Justice and the
Ankara Agreement: Exploring the Empirical Approach’, (2012) 3 Europarättslig tidskrift 462.

15 J.H. Fowler and S. Jeon, ‘The Authority of Supreme Court Precedent’, (2008) 30 Social Networks 16. The idea is
that a court disrespectful of precedent (an activist court) will cite fewer precedents than a court which is less
activist (such a court will embed its decision in previous case law).

16 R.C. Black and J.F. Spriggs, ‘The Citation and Depreciation of U.S. Supreme Court Precedent’, (2013) 10 Journal
of Empirical Legal Studies 325.

17 Y. Lupu and J.H. Fowler, ‘Strategic Citations to Precedent on the U.S. Supreme Court’, (2013) 42 Journal of Legal
Studies 151.

18 Y. Lupu and E. Voeten, ‘Precedent in International Courts: A Network Analysis of Case Citations by the
European Court of Human Rights’, (2012) 42 British Journal of Political Science 413. For a study of strategic
litigation and the creation of precedents in the WTO see K.J. Pelc, ’The Politics of Precedent in International
Law: A Social Network Application, (2014) 108 American Political Science Review 547.

19 Lupu and Voeten, supra note 18, at 438.
20 J.H. Fowler et al., ’Network Analysis and the Law: Measuring the Legal Importance of Supreme Court

Precedents’, (2007) 15 Political Analysis 324, at 344.
21 For hubs and authorities see J.M. Kleinberg, ‘Authoritative Sources in a Hyperlinked Environment’, (1999)

46 Journal of the ACM (JACM) 604. For page-rank see S. Brin and L. Page, ‘The Anatomy of a Large-Scale
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Different measures should be used to answer different research questions. For
instance, to study the relevance of individual cases in a citation setting, or in specific
periods, legal scholars might simply need to count all instances in which cases are
cited to identify the most frequently cited cases and their legal context. This measure
is clearly biased towards older cases that have had more time to accumulate citations,
and might not lead to convincing answers to the question of their landmark status.
By contrast, a further legal inquiry into the content of those citations will lead to a
more productive study of how the concept (first used in the studied case) developed
over a series of cases and how it affected subsequent case law.

To calculate the landmark status of cases, existing studies of case law use a more
complex measure, based on the so-called eigenvector centrality,22 which takes into
account the importance of citations as well as the number of citations and eliminates
the bias of time. The importance of a case is based on the quantity (the number) as
well as the quality of citations (their importance). By way of analogy, the importance
of a given scientific paper is proportionate to the importance of papers that cite it,
or the importance of the journal in which it is cited (i.e., the number of citations the
citing paper itself receives). It depends on both the number of citations and their
relative importance. No matter how large the network, or how many citations we
record in absolute terms, there will always be some judgments in the network that
will be more central and others which will remain more peripheral.23

The findings of the citation network analysis will rarely stand alone or provide
answers to legal questions. The studies noted above combined citation network tools
with statistical tools to investigate questions related to law. By contrast, we turn now
to the language of courts.

2.2. Corpus linguistic analysis as an extension of legal analysis
Language analysis is in many ways the most natural complement of doctrinal legal
analysis. On a theoretical plane, legal scholars recognize that the meaning of legal
concepts can only be captured by examining the usages of a concept or a word
in larger language structures, like sentences or phrases.24 On a practical plane,
courts, national and international, use highly specialized language to construct legal
concepts and legal doctrines.25 International case law is imbued with pre-fabricated
phrases which spread throughout the lexicon of international courts. Such phrases

Hypertextual Web Search Engine’, available at www.infolab.stanford.edu/�backrub/google.html (accessed
30 October 2016).

22 Kleinberg, supra note 21, at 604.
23 Civil law style courts are often said to cite fewer cases than common law style courts. The citation network of

a common law style court will have more links between a given number of cases than the citation network
of a civil law style court. The latter will thus be sparser. However, in both networks it will be equally possible
to distinguish the central from the peripheral cases, and analyze the network structure.

24 The origin of this line of thought is Hart’s discussion of Bentham’s work on the method of elucidation of legal
concepts, inspired by the philosophy of language. According to Bentham, in elucidating the meaning of legal
words like right or duty or state, one should take into account not, ‘these words alone, but consider whole
sentences in which they play their characteristic role’. H.L.A. Hart, Essays in Jurisprudence and Philosophy
(1983), 26.

25 G. Letsas, A Theory of Interpretation of the European Convention on Human Rights (2009), 145. G. Letsas, ‘The Truth
in Autonomous Concepts: How to Interpret the ECHR’, (2004) 2 European Journal of International Law 279.
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also cross-pollinate from international courts to national courts and vice versa.26 On
a methodological plane, recent empirical studies emphasize the importance of the
language of legal doctrine and language development in judicial opinions.27

Linguistics has undergone a similar turn in its investigation of meaning, from
individual words to phraseology,28 spurred by Sinclair’s seminal studies of word
sequences.29 Since then, the study of structure, meaning, and word combinations of
natural language has grown rapidly. By comparison, research in specialized language,
like the language of law and courts, has lagged behind.30 Thus, the role of key phrases
in jurisprudence in the process of doctrine building remains insufficiently explored.

In brief, modern corpus linguistic analysis is an approach to the study of language
that uses computer assisted methods to detect multi word units, word sequences,
and phrases. Empirical materials can consist of any kind of text such as judgments of
international courts, legislative proposals, or statutes. The findings obtained on this
basis are objective: an argument does not depend entirely on the authority of the
interpreter but on the persuasiveness of the findings.31 One of the most widespread
methods of studying meaning is through analyzing collocations. Collocation is the
statistical tendency of words to co-occur. For instance, the words ‘big’ and ‘great’ will
occur with the word ‘deal’ to form a stable semantic unit (big deal, great deal), which
will acquire a specific meaning (big deal will signify something of importance while
great deal will signify magnitude). More importantly, ‘big’ paired with ‘deal’ will
disambiguate the word deal.32

In the following section, we illustrate how the methodological synergies between
social networks, corpus linguistics, and legal analysis discussed above can be ex-
ploited to answer legal questions.

3. QUANTITATIVE BASIS, QUALITATIVE ANALYSIS: STRONGER
TOGETHER

3.1. Application: The effectiveness of European Union law
Courts everywhere invoke past decisions to justify their rulings, citing them as
precedents that propel specific solutions. When they do so, it is possible to build a

26 For a study of formulas in the case law of the Court of Justice of the European Union see L. Azoulai, ‘The
“Retained Powers” Formula in the Case Law of the European Court of Justice: Eu Law as Total Law?’, (2011)
4 European Journal of Legal Studies 192; L. Azoulai, ‘La Fabrication De La Jurisprudence Communautaire’, in
P. Mbongo and A. Vauchez (eds.), Dans La Fabrique Du Droit Européen: Scènes, Acteurs Et Publics De La Cour De
Justice Des Communautés Européennes (Collection Droit De L’union Européenne. Colloques) (2009), 153–69; U. Šadl,
‘Case – Case-Law – Law: How the Court of Justice of the European Union Constructs Its Legal Arguments’,
(2013) 9 European Constitutional Law Review 205.

27 F.B. Cross, ‘The Ideology of Supreme Court Opinions and Citations’, (2012) 97 Iowa Law Review 693.
28 Phraseology is a term that describes the tendency of words, and groups of words, to occur more frequently

in some environments than others. S. Hunston, Corpus Approaches to Evaluation: Phraseology and Evaluative
Language (2011), 5.

29 Sinclair’s work is viewed as the origin of modern corpus linguistics. J. Sinclair, Corpus, Concordance, Collocation
(1991).

30 S. Gozdz-Roszkowski and G. Pontrandolfo, ‘Legal Phraseology Today: Corpus-Based Applications across Legal
Languages and Genres’, (2015) 3–4 Fachsprache, International Journal of Specialized Communication 130.

31 M.A. Hall and R.E. Wright, ‘Systematic Content Analysis of Judicial Opinions’, (2008) 96 Cal. L. Rev. 63.
32 This is a much simplified presentation of collocation. For more detail see C.D. Manning and H. Schütze,

Foundations of Statistical Natural Language Processing (1999), 141 et seq.
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citation network and visualize the structure of the case law, including the cases that
are central to this structure. When courts use past decisions implicitly by using the
same arguments, which tend to be expressed in standardized linguistic formulations
or phrases, the analysis of language rather than citations will be more informative
to legal scholars. Similarly, language analysis based on citation networks will be a
more productive method of investigating the underlying legal reasons for citations,
their specific type, or normative force.33 Together, these quantitative methods will
unpack the process in which international courts develop international law through
practice.

As noted above, a corpus based approach is helpful in analyzing how and when
specific concepts developed. For example, the CJEU regularly weaves effectiveness
into its decisions. Linguistically, effectiveness is asserted in terms of effective pro-
tection of individual rights, effective remedy, the full effect of secondary law, Treaty
articles or European policies, and useful effect. It is epitomized in the so-called
effectiveness and equivalence requirement. Previous literature has identified ef-
fectiveness as a concept that is often associated with legal innovation. Literature
typically distinguishes between effectiveness in the sense of full effect of EU law,
and effectiveness in the procedural sense. Full effect is usually defined as a legal prin-
ciple, which is closely related to the CJEU’s methods of interpretation, in particular
with the liberal statutory interpretation.34 Procedural effectiveness is discussed in
terms of the principle of effectiveness and equivalence of EU remedies in procedures
in which EU rights are enforced before national courts. Occasionally, the application
of procedural effectiveness has been problematized because of its possible negative
impact on the autonomy of legal remedies to secure EU rights and incursions into
the autonomy of the member states (the principle of procedural autonomy).35

To examine how the CJEU uses effectiveness in its case law, we constructed a
citation network of all cases that contain the word effectiveness (1,707 in total) from
the network of all cases of the CJEU (approximately 10,000 judgments in total). We
extracted all the information from Eurlex, which is a publicly available database of

33 See for instance Y. Panagis and U. Šadl, ‘The Force of EU Case Law: An Empirical Study of Precedential
Constraint’, (2015) 279 Legal Knowledge and Information Systems: JURIX 2015: The Twenty-Eighth Annual
Conference 71.

34 Effet utile is often associated with the ‘liberal interpretation’ of the Treaty. T. Tridimas, The General Principles
of EU Law (2006), cxxi, 419. The same holds for German speaking scholarship. (See the literature cited in A.
Von Oettingen, Effet Utile Und Individuelle Rechte Im Recht Der Europäischen Union (2010). See also M. Potacs,
‘Effet Utile Als Auslegungsgrundsatz’, (2009) 4 EuR 465.) Recent literature broadens the legal context of effet
utile considerably, discussing it against other principles of European law such as loyalty. See for instance, M.
Klamert, The Principle of Loyalty in Eu Law (2014), or in the context of justification and argumentation, see M.
Lasser, Judicial Deliberations: A Comparative Analysis of Judicial Transparency and Legitimacy (2009), 382. See also
Marc A. Jacob, Precedents and Case-Based Reasoning in the European Court of Justice: Unfinished Business (2014),
25. Nevertheless, scholarship continues to treat it as an interpretive instrument (Klamert, ibid., at 255) either
in the form of an emerging constitutional principle (M. Ross, ‘Effectiveness in the European Legal Order(s):
Beyond Supremacy to Constitutional Proportionality? ’, (2006) 31 E.L. Rev. 476), a meta rule of interpretation
(S. Mayr, ‘Putting a Leash on the Court of Justice? Preconceptions in National Methodology v Effet Utile as a
Meta-Rule’, (2012/13) 5 European Journal of Legal Studies 8), or a meta-policy of the Advocates General and the
CJEU (Lasser, ibid., at 212, 358.)

35 M. Dougan, ‘The Vicissitudes of Life at the Coalface: Remedies and Procedures for Enforcing Union Law
before the National Courts’, in P. Craig and G. De Búrca (eds.), Evolution of EU Law (2011), 407.
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all legislation and case law of the EU.36 We then stored it, and further processed it
to obtain more granulated data on the cited paragraphs: that is, their consecutive
number and text.37 The network presented in Figure 1 is a network of individual
paragraphs of cases, which contain the word effectiveness in the text, composed of
18,247 paragraphs and 15,615 links or citations between those paragraphs.

The additional information points to specific parts and aspects of cases which the
CJEU cites most often, indicating that they might also be more important from the
legal point of view to the CJEU or the parties to the case. The visualization of the
network in Figure 1 is an overview of the contexts in which the concept of effective-
ness appears. This will be immediately obvious to a legal scholar who specializes in
EU law, but will also give a good general impression to non-specialists in the field.
In Figure 1, we can observe that effectiveness features in cases often associated with
the full effect of EU law (Factortame,38Simmenthal,39Francovich,40Brassserie41) and in
cases that concern the procedural type of effectiveness, meaning national proced-
ural arrangements, rules, and remedies in place for the enforcement of European
rights (Rewe/Comet).42 However, the network in Figure 1 also provides more detailed
information about the specific sub-areas of the procedural type of effectiveness
such as time limits (Palmisani),43 rules of evidence (San Giorgio),44 effective judicial
control and the principle of effective protection of rights (Johnston,45Heylens),46 the
importance of co-operation of national courts with the CJEU (Peterbroeck),47 and the
principle of conform interpretation or the so-called indirect effect (Marleasing,48Von
Colson).49 It points to sub-areas related to procedural effectiveness, like the limits of
the CJEU’s jurisdiction with regard to preliminary references from national courts.
In the latter sense, PreussenElektra, 3950 and Bosman, 59 and 6151 deal with conditions
under which a reference is necessary. Skatteverket v. A.52 and Compagnie St. Gobain53

concern tax law.

36 www.eur-lex.europa.eu/homepage.html (accessed 27 October 2016).
37 The approach on the tagging and the extraction of paragraphs is described in detail in ‘omitted for peer

review’.
38 Case 213/89, The Queen v. Secretary of State for Transport, ex parte Factortame [1990] ECR I-02433.
39 Case 106/77, Amministrazione delle finanze dello Stato v. Simmenthal [1978] ECR 00629.
40 Case 6/90, Francovich and Bonifaci v. Italy [1991] ECR I-05357.
41 Case 46/93, Brasserie du pêcheur v. Bundesrepublik Deutschland and The Queen / Secretary of State for Transport, ex

parte Factortame and Others [1996] ECR I-01029.
42 Case 33/76, Rewe v. Bundesmonopolverwaltung für Branntwein [1976] ECR 01989; Case 45/76, Comet BV v.

Produktschap voor Siergewassen [1976] ECR 02043.
43 Case 261/95, Rosalba Palmisani v. Istituto nazionale della previdenza sociale (INPS) [1997] ECR I-04025.
44 Case 199/82, Amministrazione delle Finanze dello Stato v. SpA San Giorgio [1983] ECR 03595.
45 Case 222/84, Johnston v. Chief Constable of the Royal Ulster Constabulary [1986] ECR 01651, C-222/86.
46 Case 222/86, Union nationale des entraı̂neurs et cadres techniques professionnels du football (Unectef) v. Georges

Heylens and others [1987] ECR 04097.
47 Case 312/93, Peterbroeck, Van Campenhout & Cie v. Belgian State [1995] ECR I-04599.
48 Case 106/89, Marleasing v. Comercial Internacional de Alimentación [1990] ECR I-04135003.
49 Case 14/83, Von Colson and Kamann v. Land Nordrhein-Westfalen [1984] ECR 01891.
50 Case 379/98, PreussenElektra AG v. Schhleswag AG [2001] ECR I-02099.
51 Case 415/93, Union royale belge des sociétés de football association and Others v. Bosman and Others [1995] ECR

I-04921.
52 Case 101/05, Skatteverket v. A. [2007] ECR I-11531.
53 Case 307/97, Compagnie de Saint-Gobain, Zweigniederlassung Deutschland v. Finanzamt Aachen-Innenstadt [1999]

ECR I-06161.
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Figure 1: Paragraph to paragraph case citation network of the case law of the CJEU54

On the basis of direct citations and the network structure, we searched for conspicu-
ous linguistic patterns or unexpected formulations in the sub-groups. Effectiveness
of fiscal supervision appears as a separate and linguistically stable category, as presen-
ted in Figure 2. Figure 2 is a so-called collocate cloud which efficiently summarizes
and visualizes the use of the concept of effectiveness in our corpus of all 1,707 ef-
fectiveness judgments and provides a focused view of this corpus. Collocate clouds
generally contain words and phrases that co-occur with the search word (before – to
the left – or after – to the right – of the search word, or in a specified interval). Unlike
a typical word cloud, a collocate cloud does not summarize the entire texts of judg-
ments. Figure 2 below is an extract of the collocate cloud, meaning that it contains
only the most frequently used collocates of effectiveness which are still readable
in print.55 The size of the text in Figure 2 reflects the frequency of particular words
and phrases that co-occur with effectiveness, while the level of textual brightness

54 In Figure 1 the network is composed of all paragraphs of all cases that contain the word ‘effectiveness’ in the
network of all CJEU cases. The bigger the dots, the more central the case. Figure 1 visualizes only the labels
(names of cases) and paragraphs of cases which are cited most often (more than seven times) in the network.
This greatly improves the readability of Figure 1. When nodes are the same colour, this indicates that they
belong to the same group of cases (clusters) based on their citation pattern. The latter means that they are
more closely connected (cited) to the nodes of the same colour than to the nodes of another colour.

55 In a collocate cloud the same concept can be repeated in slight variations, for instance order to ensure (on the
bottom right side) and of ensuring the (bottom left side).

https://doi.org/10.1017/S0922156517000085 Published online by Cambridge University Press

https://doi.org/10.1017/S0922156517000085


CA N QUA N T I TAT I V E M E T H O D S CO M P L E M E N T D O C T R I NA L L E GA L ST U D I E S? 339

Figure 2: Effectiveness word cloud (extract)

is proportionate with the collocation strength, defined as a tendency of a word or
phrase to occur with the search word.

The effectiveness of fiscal supervision is a long-established and well-accepted
justification of restrictions to the free movement of goods, services and capital. A
corpus linguistic analysis also shows that this category of effectiveness has gained
increasing importance over four consecutive decades, from 1970s to 2000s, as Table 1
below summarizes. Table 1 gives an overview of the most frequent collocates, and the
most likely collocates of effectiveness. The collocates are ordered (ranked) according
to their t-score. For instance, in the 1980s (columns five to eight from the left), the
CJEU most often used effectiveness in connection with community law, and in
formulations such as deprive the effectiveness of the Treaty, or of the system of
protection, or the effectiveness of national rules. The words community, law, deprive,
system, treaty, and national are the most frequent (column six from the left) and
have the highest t-score (column seven from the left). By way of comparison, in
the 2000s, effectiveness was most often associated with the words principle, directive,
article, and principles, as shown in the first column from the right. Apart from these
expected and most likely collocates, Table 1 also lists some less expected collocates
and some changes in the linguistic patterns, as expressed through collocates, over
four decades.56

The most conspicuous example is that the effectiveness of fiscal supervision has
become a more frequent collocate of effectiveness since the 1970s. This is demonstrated

56 Table 1 is an extract of all collocates. We omitted most collocates due to the difficulties with the visualization
(for instance, in the 2000s we have more than 2,400 collocates). We listed the most frequent collocates and the
most conspicuous collocates, which were relevant for our examples. The whole table and the reproduction
files are on file with the authors.
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by its t-value,57 listed in column three from the left for the 1970s, in column seven
for the 1980s, in column 11 for the 1990s, and in column 14 for the 2000s. It is also
demonstrated by the frequency with which it occurred in those periods (columns
two, six, 10, and 14 from the left). The collocates fiscal and supervision are ranked
higher (they have a higher t-score) in the 1990s and the 2000s than they were in the
1970s and the 1980s, as is clear from columns one, five, nine and 13. If in the 1980s
the word fiscal ranked as 188 according to its t-score, it ranked as 64 in the 1990s.
The expressions fiscal and supervision are also closer together in the 2000s than they
were in earlier periods (ranked 19 and 20, as presented in the first column from the
right) which further indicates their frequent reoccurrence.

These findings imply that when scholars examine the principle of effectiveness
in legal literature they would be wise to pay special attention to how this principle
operates as a justification of state measures, and how this impacts first, the balance
of EU and member state competences, and second, the substantive law in different
areas in which the justification is asserted and accepted or rejected. The findings also
suggest that the current typology of effectiveness is imprecise and cannot accom-
modate a category that is different from either the procedural aspect of effectiveness
and effectiveness as a principle of interpretation in the context of protection of indi-
vidual rights and the corresponding duties of national courts. We might be dealing
with a new category dating back to the famous Cassis de Dijon58 case that has not
been discussed as such because it is usually subsumed under free movement.

Firstly, the example shows that the combination of citation analysis and corpus
linguistic analysis offers a basis that can complement legal analysis and system-
atization – especially when a more granulated approach is applied to individual
paragraphs and to the investigation of stable formulations in a smaller sets of
texts, which we believe share an important legal concept such as effectiveness.
Secondly, it demonstrates why qualitative analysis and quantitative methods are
stronger together, and it notably highlights the continued relevance of legal ana-
lysis. Namely, while the findings of corpus linguistic analysis strongly indicate the
increasing importance of a new category of effectiveness in legal discourse they are
inconclusive in themselves. Is the category becoming legally significant from the
perspective of the Court, or is it only increasingly invoked by the legal actors, and
especially the member states, while its legal merit or relevance remain unchanged?
Whichever the case, the quantitative findings are interesting, but must be interpreted
qualitatively.

The method can also detect significant communities in the case law that have
not yet been awarded standing in the general textbooks systematizing the existing
case law, but which might become significant in the future, or are already significant
from the perspective of the CJEU and practitioners.

57 The so-called t-score is a statistical measure of confidence with which we can assert that there is an association
between words /concepts. t-score will yield significant collocates that occur relatively frequently.

58 Case 120/78, Rewe v. Bundesmonopolverwaltung für Branntwein (Cassis de Dijon) [1979] ECR 00649.
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Table 1: Effectiveness collocates (extract)59

70s 80s 90s 00s

t- t- t- t-

rank freq score collocate rank freq score collocate rank freq score collocate Rank freq score collocate

1 21 4,53 would 1 41 6,23 community 1 131 11,19 community 1 485 21,85 principle

2 13 3,50 measures 2 38 6,01 law 2 103 10,07 would 2 454 20,65 law

3 13 3,39 member 3 31 5,51 would 3 107 10,04 law 3 356 18,34 community

4 11 3,29 act 4 18 4,24 deprive 4 79 8,10 article 4 295 16,14 directive

5 11 3,29 purpose 5 17 4,02 system 5 50 6,96 principle 5 216 14,54 ensure

6 11 3,20 law 6 18 3,98 treaty 6 50 6,91 measures 6 201 13,92 would

7 10 3,16 combination 7 16 3,82 rules 7 51 6,72 national 7 203 13,89 see

8 10 3,16 monitoring 8 15 3,78 particular 8 44 6,57 ensure 8 249 13,86 article

9 10 3,16 observance 9 15 3,75 therefore 9 44 6,38 rules 9 187 13,59 principles

10 10 3,11 measure 10 16 3,75 national 10 45 6,28 directive 10 210 13,49 case

11 10 3,09 undertaking 11 15 3,71 provisions 11 40 6,14 application 11 202 13,43 national

12 11 3,09 regulation 12 18 3,60 article 12 42 5,86 member 12 168 12,94 equivalence

19 8 2,65 national 19 13 3,33 case 19 31 5,32 order 19 115 10,69 supervision

20 7 2,64 weakened 20 11 3,27 could 20 33 5,25 case 20 111 10,50 fiscal

28 6 2,44 prevented 28 9 2,95 scheme 28 23 4,77 full 28 88 8,92 tax

64 4 1,96 directives 64 5 2,21 maintain 64 11 3,30 fiscal 64 48 6,42 since

78 3 1,72 supervision 78 5 2,10 since 77 10 3,13 supervision 78 50 5,93 may

124 2 1,40 proportion 124 3 1,72 adversely 124 7 2,60 permissible 124 24 4,88 evasion

130 2 1,40 fiscal 130 3 1,71 subsequent 130 6 2,44 considerably 130 26 4,82 establishment

137 2 1,39 framework 137 3 1,69 supervision 137 6 2,41 judicial 137 22 4,61 maintain

188 1 1,00 exhausted 188 2 1,40 fiscal 188 6 2,11 therefore 174 18 4,21 avoidance

210 1 1,00 complex 210 2 1,38 introduced 210 4 1,97 immediately 210 16 3,84 taxation

319 1 0,94 notification 319 1 1,00 networks 319 3 1,64 duty 319 11 3,07 sixth

342 1 0,92 reasons 342 1 0,99 fell 342 3 1,57 tax 342 9 2,96 improve

343 1 0,92 agricultural 427 1 0,97 necessity 427 2 1,38 taxpayer 427 7 2,64 utile

344 1 0,91 basis 503 1 0,94 decided 503 2 1,27 reports 503 7 2,42 vat

The next example takes into account direct links between cases, linguistic similarity,
and legal arguments. We built a network of all CJEU cases decided from 1954 to 2014
(approximately 10,000 judgments). To visualize the structure of the network, we used
a method that identifies groups of cases, or clusters, on the basis of their similarity.
The so-called Louvain method for detecting clusters is a specific technique usually
referred to as modularity maximization, and it is the method most commonly used
to structure and analyze large networks.60 Cases are organized into groups or clusters

59 The table shows the frequency of collocates of effectiveness in the 1970s, 1980s, 1990s, and 2000s. The
columns for each decade show the rank of the collocates, the frequency, and the t-score for every decade
(columns from left to right). The first column for every decade indicates the rank of the collocate. Table 1
only visualizes the most frequent collocates and the words ‘supervision’ and ‘fiscal’ (most relevant for the
first discussion) and also the words tax, evasion, avoidance, sixth, and VAT.

60 P. De Meo et al., ‘Generalized Louvain Method for Community Detection in Large Networks’, 11th International
Conference on Intelligent Systems Design and Applications (ISDA) (2011), 88.
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on the basis of their links – direct citations. The cases in the same cluster cite each
other more than they cite other cases in the network, most likely because they relate
to the same or a similar legal issue. In Figure 3, groups of cases are visualized as large
dots composed of cases that spread around a central case, which is also the center of
individual clusters. The method identifies well-established communities such as the
prohibition of measures having equivalent effect to quantitative restrictions, free-
dom of movement of persons, and staff cases. These center around well-known cases
like Dassonville,61 Cassis62 and Bosman.63 Those cases are the most cited cases in the
communities.

One (perhaps surprising) center also identified with this method is Halifax,64 a
case decided by the CJEU in 2006 (bottom left corner in Figure 3). According to the
classification that was assigned to the case by the Registry, Halifax concerned the
Sixth VAT Directive, and in particular transactions designed solely to obtain a tax
advantage. The CJEU explicitly referred to Halifax in 50 subsequent cases, and when
measured by its authority score the case ranks as number 243. This could indicate
that the CJEU has subsequently developed a line of case law around its decision in
Halifax, which is becoming more important as the case law network continues to
grow. Literature review suggests that tax law scholars saw Halifax as a redefining
moment in tax law, striking down transactions that were designed for the purposes
of tax evasion and avoidance.65 By contrast, the case went largely unnoticed in
generalist textbooks of EU law.66

To investigate the contribution of Halifax to the case law, employing a method
similar to the above example, we combined its citation pattern with the analysis of
collocations. As is well known, the CJEU developed an abuse of rights test in Halifax,
and the court distinguished tax avoidance cases from tax planning cases.67 The CJEU
added that (provided that the effectiveness of Community law was not undermined)
national courts had to verify whether action constituting such an abusive practice
had taken place in the case before them in accordance with the rules of evidence of na-
tional law. Nonetheless, it gave the referring national court precise guidelines, from

61 Case 8/74, Procureur du Roi v. Benoı̂t and Gustave Dassonville, [1974] ECR 00837.
62 See De Meo et al., supra note 60.
63 See Skatteverket case, supra note 52.
64 Case 255/02, Halifax plc, Leeds Permanent Development Services Ltd and County Wide Property Investments Ltd v.

Commissioners of Customs & Excise, [2006] ECR I-10609, at 121.
65 R. De La Feria and S. Vogenauer, Prohibition of Abuse of Law: A New General Principle of Eu Law? (2011), 636.
66 Ibid. Compare with the absence of comparable discussion in P. Craig and G. De Burca, EU Law: Text, Cases,

and Materials (2011).
67 The CJEU held that in order to determine whether an abusive practice has taken place, two criteria had to be

fulfilled: First, the transactions concerned, notwithstanding formal application of the conditions laid down
by the relevant provisions of the Sixth Directive and the national legislation transposing it, resulted in the
accrual of a tax advantage, the grant of which would be contrary to the purpose of those provisions. Second,
it was apparent from a number of objective factors, such as the purely artificial nature of the transactions and
the links between operators involved in the scheme, that the essential aim of those transactions concerned
was to obtain a tax advantage. See Halifax case, supra note 64, paras. 74–81.
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Figure 3: Clustering of the case law of the CJEU from 1954 – 201368

68 The red circles in Figure 3 are called centers of communities (in our case, they are represented as single cases). Their size is proportionate to the size of the communities that are
formed in the entire case law citation network of the CJEU. The bigger the circle, the more cases belong to the same community, which is represented by an individual case as the
center of the community. This is also the most cited case in the community.
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which it was obvious that the situation amounted to an abuse of rights in the field of
VAT.69

A table of collocates (see Table 1 above) confirms and contextualizes the findings
obtained on the basis of citation network analysis. We used the same corpus of
texts as previously, since effectiveness of Community law is a standard against
which the national law will be assessed when national judges apply the text in
their jurisdictions. We checked to see whether the abuse of community rules, or
tax avoidance, or any other words that might point in the direction of a developing
doctrine of abuse of rights in tax law, especially regarding the Sixth VAT directive,
gained significance. In fact, words associated with the abuse of rights doctrine in
the area of taxation (tax, evasion, avoidance, taxation, sixth – marked in bold in
Table 1) appear only in the 2000s which is the decade of the CJEU’s decision (see first
column from the right in Table 1). The words tax, evasion, and avoidance exhibit
an especially strong relation to the concept of effectiveness, as demonstrated by a
very high t-score in the 2000s (third column from the right) and the rank in Table 1
(fourth column from the right). The findings of the quantitative analysis confirm a
clear trend from which to conduct a further legal analysis, and the investigation of
nuances in the legal development of the abuse of rights doctrine.

3.2. Application: Expanding the reach of non-discrimination under Article
14 ECHR

This example demonstrates that citation network analysis can both structure and
extend legal analysis. We focused on the ECtHR and demonstrated how the ECtHR
gradually included new categories under Article 14 of the ECHR. The network ana-
lysis shows: first, the development of case law over subsequent periods; and second,
it identifies cases that have served as stepping stones in this development. Qual-
itative analysis, which accompanies quantitative findings, shows that the ECtHR
substantially extended its own jurisdiction by broadening the scope of protection
of Article 14 ECHR to include new legal categories and rights.

In 1970s, and onward through the 1980s, the ECtHR used Article 14 in association
with Article 1 of Protocol 1 to the ECHR (hereinafter P1-1) in relation to discrim-
ination issues that concerned inheritance rights (where the right to inherit was
interpreted as falling within the ambit of the right to property) and tax issues (the
duty to pay or deduct tax being interpreted by the ECtHR as the right to property). In
the 1990s, the ECtHR started to take on various cases relating to pension rights and
other welfare allowances. The first of these cases concerned the right to receive a
pension from so-called contributory pension schemes (i.e., pensions that were paid
out to persons who over the years had contributed to the fund that was paying
out the pensions), but this case law gradually spread to non-contributory pension-
schemes (i.e., pension schemes that are funded through general taxation and where
recipients have not necessarily contributed).

69 Halifax case, supra note 64, para. 85.
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Figure 4: Case citation network consisting of cases that refer to Marckx v. Belgium70

To chart legal development, we used a part of the citation network of all cases that
refer to Article 14 ECHR. The data was collected from HUDOC, a publicly available
database. The selection of cases was made on the basis of the classification in the
database: in this instance, metadata. The final network includes 14 cases that refer
to Article 144 and P1-1 (Figure 4). As we investigated the development of the case

70 Three networks in Figure 4 show the development of the case law: i) a decade after Marckx; ii) 20 years after;
and iii) 34 years after (end of the network). The cases presented in the figure are connected to Marckx directly
(meaning that they explicitly refer to Marckx) or indirectly (they cite cases which cite Marckx).The size and
colour of the circles is proportionate to the number of citations they receive (in-degree) in a given period.
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law that followed Marckx v. Belgium,71 we designed Figure 4. It only displays those
cases which: i) refer to Marckx; or ii) reference another case that cites Marckx (i.e.,
cases indirectly linked to Marckx via another case).

In Marckx, the ECtHR held that the Belgian law which limited the inheritance of
children born out of wedlock violated Article 14, in conjunction with P 1-1. While
admitting that ECtHR P1-1 did not grant a right to inheritance, the ECtHR held that,
in conjunction with Article 14, it prohibited the state from discriminating in regard
to children born to married couples and children born out of wedlock.72 It found
a violation of Article 8, Article 8 + 14 and Article 14 + P1-1. The next case, James
and Others v. the United Kingdom,73 decided in 1986, allowed the United Kingdom to
maintain its legislation (which let the long-term tenants concerned buy the land
they had rented) in spite of the fact that the legislation discriminated on the basis
of wealth. The ECtHR found that the legislation served a legitimate purpose and
hence did not violate the Convention rights.74Inze v. Austria (1987) concerned, in a
manner similar to Marckx, differential treatment with regard to inheritance rights.
The ECtHR found a breach of Article 14 + P1-1, because there was no legitimate
reason for the differential treatment.75 As indicated in Figure 4, both cases explicitly
refer to Marckx.

Karlheinz Schmidt v. Germany (1994) touched upon a discriminatory duty to pay
a fire service levy, imposed on men only.76 In the judgment, the ECtHR applied
Article 14 in conjunction with Article 4 (freedom from slavery and forced labor),
citing, however, cases dealing with the right to property. Gaygusuz v. Austria (1996)
dealt with discrimination of property rights on grounds of nationality and set an
important precedent in that social benefits fell within the scope of P1-1 and had
to respect Article 14.77 In 1997, in Van Raalte v. The Netherlands, the ECtHR found
a breach of Article 14 + P1-1. This was a case concerning differential treatment in
granting exemptions from taxation to childless women over 45 but not to childless
men of the same age.78 Neither Karlheinz Schmidt nor Gaygusuz cite Marckx; they
refer instead to Inze. Van Raalte cites Karlheinz Scmidt but not Inze, Gaygusuz, or
Marckx. This is indicative of the developments within the case law. A case setting a
precedent (such as Marckx) will not be continuously cited as the case law evolves but
will nevertheless be treated as a leading case from the network citation perspective,
because of its connections with cases that replaced it as precedent. Stec and Others
and Andrejeva show the extent to which Article 14 + P1-1 has developed throughout
the last three decades.79 None of the cases cite Marckx but – like the leading cases
of the nineties – they expand upon previous precedents. Through this charting
method, it becomes easier to accurately envisage the expansion in the network and

71 Marckx v. Belgium, Judgment of 13 June 1979, [1979] ECHR (Ser. A. no. 31), at 63.
72 Ibid., at 63.
73 James and Others v. the United Kingdom, Judgment of 21 February 1986, [1986] ECHR (Ser. A. no. 98).
74 Ibid., at 76.
75 Inze v. Austria, Judgment of 28 October 1987, [1987] ECHR (Ser. A. no. 126), at 43-45.
76 Karlheinz Schmidt v. Germany, Judgment of 18 July 1994, [1994] ECHR (Ser. A. no. 291-B), at 28.
77 Gaygusuz v. Austria, Judgment of 16 September 1996, [1996] ECHR (Reports 1996-IV), at 41.
78 Van Raalte v. the Netherlands, Judgment of February 21 1997, [1997] ECHR (Reports 1997-I), at 41.
79 See, e.g., D.J. Harris et al., Law of the European Convention on Human Rights (2014), 798 and 790.
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the development in the Article 14 + P1-1 case law. The benefit of this method is
further strengthened by subsequent developments.

In Willis v. the United Kingdom (2002) the ECtHR held that the entitlement to the
widow’s benefit was discriminatory since it only applied to women.80Willis cites
Gaygusuz multiple times and is a continuation of the precedent set in this judgment.
Stec and Others v. the United Kingdom (2006) concerned differential treatment with
regard to Reduced Earnings Allowance, which was a benefit given to people who
could no longer work full-time, granted at different ages depending on gender.81 The
differential treatment was found to be justified as it was grounded in a legitimate
aim.82 However, although the ECtHR did not find a breach in the specific case, it
did find the allowance fell within the right to property. This extends the reach of
the ECHR to any state benefit. Despite being a recent case, Stec and Others is one of
the most cited cases in the Article 14 network, further indicating the significance
of the judgment. A further development took place in Andrejeva v. Latvia (2009)
which concerned discrimination on the grounds of nationality in the calculation
of pensions. While the ECtHR found that the different treatment between citizens
and non-citizens pursued a reasonable aim, it did not do so at a reasonable level of
proportionality, and therefore constituted a breach of Article 14 + P1-1.83Stec cites
James and Others, and Andrejeva cites both Stec and Gaygusuz. This latest extension
of the case law therefore continues the citation patterns in the network.

3.3. In parentheses: One method for all courts?
A criticism that is regularly mounted against the use of citation network analysis
is that it can only be applied to common law courts with a developed and rigorous
citation practice. The critique is twofold: it targets the reliability of the method (are
we measuring what we think we are measuring?) and it also questions whether
the method will yield (more) accurate results in the case of common law courts,
such as the USSC, while yielding inaccurate or less reliable results in the case of
international courts modeled after continental style courts like the CJEU.

As comparative studies attest, explicit references to case law are a matter of
judicial style, which varies among countries and courts.84 Some courts will follow
precedent without citing it, referring to the established case law instead. For instance,
especially in older judgments, the CJEU might make no reference to a specific case,
but choose to phrase matters as follows:

as the Court has repeatedly held in its decided cases [in French: ‘comme la Cour l’a dit dans
une jurisprudence constante’] it should be stressed that, as far as concerns general acts,
especially regulations, the requirements of Article 190 of the Treaty are satisfied if the
statement of reasons given explains in essence the measures taken by the institutions
and that a specific statement of reasons in support of all the details which might be

80 Willis v. the United Kingdom, Judgment of 11 September 2002, [2002] ECHR (Reports 2002-IV), at 28.
81 Stec and Others v. the United Kingdom, Judgment of 12 April 2006, [2006] ECHR (Reports 2006-IV), at 42.
82 Ibid., at 66.
83 Andrejeva v. Latvia, Judgment of 18 February 2009, [2009] ECHR (Reports 2009), at 89.
84 N. Maccormick and R.S. Summers, Interpreting Precedents: A Comparative Study (1997), 454.
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contained in such a measure cannot be required, provided such details fall within the
general scheme of the measures as a whole.85

The problem is not impossible to overcome. Even in the case of the CJEU the overlap
between qualitative and quantitative methods of identifying important precedent is
significant.86 To this end, while the case citation network of the CJEU might contain
fewer citations (meaning fewer links between the cases than that of the USSC) the
relationship between more-cited and less-cited cases will be stable. The mere fact
that the USSC cites more cases per judgment on average does not mean that the
method is not valid for the CJEU, which cites fewer cases per judgment. A more
instrumental fact is that the structure of the case citation network of the CJEU is
almost identical to the structure of the case citation network of the USSC: both
networks have the same structure, with more important cases and less important
cases. The cases group into clusters, meaning that some cases exhibit many links to
certain cases and have fewer links to other cases. Most often, this will be due to the
fact that they address the same subject, such as free movement of goods in the case
of the CJEU or the right to privacy in the case of the USSC. However, to find groups of
cases which exhibit greater similarity, or which have a specific feature in common,
researchers might use different techniques that are better suited for specific types
of citation networks. This is commonly referred to as clustering analysis,87 and
comprises various methods and techniques.88

The network approach relies on observable relations between cases, meaning that
individual cases have to be connected either by citations, legal concepts, linguistic ex-
pressions, or references to legislative instruments. While some international courts
might not have a developed case citation practice, nearly all courts will refer to legis-
lative instruments and treaties, and use the same linguistic expressions or concepts.
This will certainly have an impact on the set of questions that researchers will be
able to answer. At the same time, it might increase the variety of questions asked –
and their originality – leading in turn to new research agendas.

4. Conclusion
This article contributes to the methodological debate surrounding the study of in-
ternational law and the case law of international courts. It focuses on how empirical
quantitative methods, especially citation network analysis and corpus linguistics,

85 Case 166/78, Italian Republic v. Council of the European Communities (Premium for potato starch), [1979] ECR 2575,
para. 8.

86 M. Derlén and J. Lindholm, ‘Goodbye Van Gend En Loos, Hello Bosman? Using Network Analysis to Measure
the Importance of Individual CJEU Judgments’, (2014) 20 European Law Journal 667.

87 Clustering is a process in which similar vertices (which represent individual cases as dots in the network)
form distinct groups by virtue of being more ‘similar’ to each other than they are to vertices in other groups.
In social networks, most people interact with a small number of people most of the time, many of whom
also know each other. See P.J. Carrington, J. Scott, and S. Wasserman, Models and Methods in Social Network
Analysis (2005), 245. Yet surprisingly, the distance between people who do not know each other (who are not
directly linked) is rather small. Cf. Small world phenomenon, six degrees of separation, ibid., at 246.

88 In this article we used the Louvain method, which is also the one that is used most commonly. For an overview
of clustering techniques (physicists use the term community detection) see S. Fortunato, Community detection
in graphs (2010) 486 Physics Reports 75–174. See also Section 3.
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enhance the validity, reliability, and transparency of the established legal method.
By analyzing the output of two European courts, it demonstrates how quantitative
methods complement legal studies and contribute to a fuller understanding of the
law making of international courts.

Our conclusions are two-fold. Firstly, citation network analysis and corpus lin-
guistics do not dispense with traditional legal studies, which remain highly relevant.
They do, however, reduce the traditional (ideological) influence of legal scholars by
providing a tool to reproduce their studies and test their arguments. This in turn
creates a platform for legal debate, which can now be substantiated with more than
a handful of selected examples or judicial big bangs. Furthermore, even when the
results of citation network analysis point in the same direction as legal studies, they
can further refine such studies and render them reproducible (namely, processes that
are often discussed in legal scholarship such as precedent construction, justification,
and legal interpretation, can be made explicit). In brief, legal scholars gain a stable
and comprehensive quantitative basis for a qualitative study of case law, precedent
and interpretation. Additional benefit stems from a set of transparent criteria by
which to criticize the jurisprudence of international courts. Firmer ground emerges
from which to evaluate the courts’ role in the political process, their societal impact,
and their legitimacy.

Secondly, a quantitative approach can serve to (re)articulate the methodology of
international law rather than simply add to the mounting literature produced by
social and political scientists. Quantitative techniques of citation network approach
are relevant for the study of international case law primarily because (contrary
to many methods used by political scientists) they clearly shift the focus from
the questions related to law to the content of judicial decisions, meaning the law
itself. Network analysis is interested in structures, just like legal science, which is
sometimes (mockingly) labeled as an ordering exercise. Legal scholars stand to gain
very substantially from systematically mapping structures as they emerge through
direct relations between cases and from investigating how individual cases relate
to (and fit into) this structure. This potential gain is at the heart of the network
approach. Case citation network analysis supplements – or at least provides a mode
of checking – traditional criteria such as coherence and constituency. These criteria
continue to be widely used to asses and criticize the case law of courts, yet in an
unaltered state they remain open to being critiqued as open ended, formal (lacking
content)89 and ideological.90

Finally, the overall contribution of this article stems from practice – it operation-
alizes the theoretical and epistemological debate concerning inter-disciplinarity. It
contributes to the debate by putting inter-disciplinarity into practice.

89 R. Alexy and A. Peczenik, ‘The Concept of Coherence and Its Significance for Discursive Rationality’, (1990)
3 Ratio Juris 130; R. Alexy, ‘Coherence and Argumentation or the Genuine Twin Criterialess Super Criterion’,
in A. Aarnio et al. (eds.), On Coherence Theory of Law (1998).

90 D. Kennedy, A Critique of Adjudication: Fin De Siècle (1997), 424.
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