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Abstract This chapter illustrates the fundamental differences between dictionaries and en-
cyclopedias by documenting the process of devising an encoding scheme and applying it to
a late-19th century encyclopedia, “La Grande Encyclopédie” (hence LGE). The effort, made
in the context of project DISCO-LGE, consisted in working from an OCRised version of the
pages in XML-ALTO to produce a fully XML-TEI-compliant encoding of the individual articles.
Although the TEI guidelines include a specialised module for dictionaries which was identi-
fied as a promising tool for the task, systematic traversal of the schema using graph search
methods revealed some limitations when used to encode this text. These shortcomings are
reviewed and illustrated on a series of examples. An alternative encoding remaining within
the core module of TEI is then proposed and demonstrated on articles from LGE containing
key features. Finally, different strategies followed by other projects are discussed.

Keywords digital humanities, XML-TEI, dictionaries, encyclopedias

1 Introduction
Although both terms have been used rather interchangeably over the past few centuries, a
dichotomy is now commonly being made between dictionaries and encyclopedias. A simple
opposition can easily justify this distinction: dictionaries define words and tell one how to use
them while encyclopedia usually go into longer development to give a more comprehensive
and scientific understanding of the concept being defined. This common intuition links back
to the entry written in the Encyclopédie ou Dictionnaire raisonné des sciences des arts et des
métiers (hence EDdA) by d’Alembert (n.d., article DICTIONNAIRE, volume 4) who opposes
three kinds of dictionaries: one to define words, the second to define facts and the last one
to define things, corresponding respectively to language, history, and science and arts dictio-
naries. The first type corresponds to modern dictionaries while the two others are similar to
what one expects to find in an encyclopedia.

However, d’Alembert himself doesn’t think of these boundaries as very strict and he hints at
the extreme difficulty in merely defining words without going into semantics and philosoph-
ical considerations:

un dictionnaire de langues, qui paroît n’être qu’un dictionnaire de mots, doit être
souvent un dictionnaire de choses quand il est bien fait

(“a language dictionary, which appears to be only a word dictionary, must often be a thing
dictionary when it is made properly”). A similar criticism is made by Haiman (1980, p. 331)
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who attacks no less than six criteria on which dictionaries and encyclopedias are generally op-
posed to reach the conclusion that there is no distinction between them because “dictionaries
are encyclopedias”. Regardless of the validity of his reasoning, it only proves one inclusion:
that perhaps, dictionaries would be a special case of encyclopedias. This, as will be shown,
does by no means imply that conversely encyclopedias are dictionaries.

XML-TEI is a set of guidelines, tools and tranining resources collectively developped by the
TEI Consortium (2023) to represent text in a highly structured and machine-readable format.
Its toolbox has a modular structure consisting of optional parts each covering specific needs
such as the physical features of a source document, the transcription of oral corpora or par-
ticular requirements for textual domains like poetry, or, in the case at hand, dictionaries. The
intrinsic complexity of dictionaries has been well identified since the inception of the project
(Previous Drafts of the Guidelines, n.d.) and Ide & Véronis (1995) underline the amount of work
which went into the third version of the guidelines (P3) to provide a toolbox both general and
expressive enough to account for the variety of conventions found in dictionaries. This mod-
ule has been successfully used to encode both historical (Bohbot et al., 2018; Williams, 2017)
and digitally native dictionaries (Bowers & Romary, 2018). In addition, a specific guidelines
tailored at encoding dictionaries named TEI-Lex0 has also been published (Bański et al., 2017).

The TEI effort is described by Ide & Véronis (1998) as “first steps” to reach a standard to encode
corpora and lay a common basis for corpora comparison and reuse. They point some light
inconsistencies in the design, remark that there is generally more than one way to encode a
given text in XML-TEI and identify nine criteria to design a sound standard. Their claims are
backed by concrete examples of encoding situations but give no idea of the prevalence of the
issues reported. In fact, the sheer complexity of the guidelines can make it hard to ascertain
whether a particular element structure is impossible to represent (not finding a suitable encod-
ing is not a proof that there is none). This chapter will use results from graph theory to make
a systematic study of the possibilities and shortcomings of the TEI dictionaries module, hence
providing an additional proof that encyclopedias are not dictionaries and that the inclusion
claimed by Haiman is a strict one.

2 Context of the study
To give a better understanding of this research, this section describes the aims of the project
from which it stems before giving a short history of the term encyclopedia and underlining
the known differences between dictionaries and encyclopedias which constitute the starting
point of this investigation.

2.1 CollEx-Persée Project DISCO-LGE

The project (https://www.collexpersee.eu/projet/disco-lge/) set out to study La Grande
Encyclopédie, Inventaire raisonné des Sciences, des Lettres et des Arts par une Société de savants
et de gens de lettres (hence LGE), an encyclopedia published in France between 1885 and 1902
by an organised team of over two hundred specialists divided into eleven sections. This text
comprises 31 tomes of about 1200 pages each and according to Jacquet-Pfau (2015, p. 88 et seq.)
was the last major french encyclopedic endeavour directly inheriting from the prestigious
ancestor that was the EDdA published by Diderot and d’Alembert 130 years earlier, between
1751 and 1772.
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The aim of the project was to digitise and make LGE available to the scientific community as
well as the general public. A previous version of this encyclopedia was partially available on
Gallica (https://gallica.bnf.fr/services/engine/search/sru?operation=searchRetrieve&colla
psing=disabled&query=dc.relation%20all%20%22cb377013071%22) but lacked in quality and
its text had not been fully extracted from the pictures with an Optical Characters Recognition
(OCR) system. This prevented an exhaustive study of the text with textometry tools such as
TXM (Heiden, 2010). As a prelude to project GEODE (https://geode-project.github.io/), the
goal of DISCO-LGE was to produce a digital version of LGE with a quality comparable to the
one of l’EDdA provided by the ARTFL (http://artfl-project.uchicago.edu/) project in order to
conduct a diachronic study of both encyclopedias.

2.2 Encyclopedia

If the word “encyclopedia” is now part of everyday vocabulary and has a slightly different
meaning from dictionary, it was much more unusual and in fact controversial when Diderot
and d’Alembert decided to use it in the title of their book, while having to coordinate them
both in the full title of the EDdA which is probably the most famous work of the genre and a
symbol of the Age of Enlightenment.

The definition given by Furetière in his Dictionnaire Universel in 1690 is still close to its greek
etymology: a “ring of all knowledges”, from κύκλος, “circle”, and παιδεία, “knowledge”. This
meaning is the one used for instance by Rabelais in Pantagruel, when he has Thaumaste de-
clare that Panurge opened to him “le vray puys et abisme de Encyclopedie” (“the true well
and abyss of Encyclopedia”). At the time the word still mostly refers to the abstract concept
of mastering all knowledges at once. Furetière adds that it’s a quality one is unlikely to pos-
sess, and even seems to condemn its pursuit as a form of hubris: “C’est une témérité à un
homme de vouloir posséder l’Encyclopédie” (“it is a recklessness for a man to want to possess
Encyclopedia”).

Beyond this moral reproach, the concept that pleased Rabelais was somewhat dated at the
end of the 17th century and attacked in the Dictionnaire Universel François et Latin, commonly
refered to as the Dictionnaire de Trevoux, as utterly “burlesque” (“parodic”). The entry for “En-
cyclopédie” remained unchanged in the four editions issued between 1721 and 1752, mocking
the use of the word and discouraging his readers to pursue it. In that intent, he quotes a poem
from Pibrac encouraging people to specialise in only one discipline lest they should not reach
perfection, based on an argumentation that resembles the saying “Jack of all trades, master of
none”. It is all the more interesting that the definition remains unaltered until 1752, one year
after the publication of the first volume of the EDdA. The Jesuites who edited Dictionnaire de
Trevoux frowned upon the project of the EDdA which they managed to get banned the same
year by the Council of State on the charge of attempting to destroy the royal authority, in-
spiring rebellion and corrupting morality in general. There is much more at stake than words
here, but the attempt to deprecate the word itself is part of their fight against the philosophers
of the Enlightenment.

The attacks do not remain ignored by Diderot who starts the very definition of the word
“Encyclopédie” in the EDdA itself by a strong rebuttal. He directly dismisses the concerns
expressed in the Dictionnaire de Trevoux as mere self-doubt that their authors should not
generalise to anyone, then leaves the main point to a latin quote by chancelor Bacon (Lojkine,
2013, p. 5), who argues that a collaborative work can achieve much more than any talented
man could: what could possibly not be within reach of a single man, within a single lifetime
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may be achieved by a common effort throughout generations.

History hints that Diderot’s opponents took his defence of the feasability of the project quite
seriously, considering the fact that they got the EDdA’s privileges revoked again six years
after its publication was resumed (Moureau, 2001). As a consequence, the remaining ten vol-
umes containing the text of the articles had to be published illegally until 1765, thanks to
the secret protection of Malesherbes who — despite being head of royal censorship — saved
the manuscripts from destruction. They were printed secretly outside of Paris and the books
were (falsely) labeled as coming from “Neufchâtel” (sic). Following the high demand from the
booksellers who feared they would lose the money they had invested in the project, a special
privilege was issued for the volumes containing the plates, which were released publicly from
1762 to 1772.

In any case, in their last edition in 1771 the authors of the Dictionnaire de Trevoux had no
choice but to acknowledge the success of the encyclopedic projects of the 18th century. In
this version, the definition was entirely reworked, mildly stating that good encyclopedias are
difficult to make because of the amount of knowledge necessary and work needed to keep up
with scientific progress instead of calling the effort a parody. It credits Chambers’ Cyclopædia
for being a decent attempt before referring anonymously though quite explicitly to Diderot
and d’Alembert’s project by naming the collective “Une Société de gens de Lettres” andwriting
that it started in 1751. Evenmore importantly, two new entries were added after it: one for the
adjective “encyclopédique” and another one for the noun “encyclopédiste”, silently admitting
how the project had changed its time and the relation to knowledge itself.

2.3 A different approach

If encyclopedias are thus historically more recent than dictionaries they also depart from the
latter on their approach. The purpose of dictionaries from their origin is to collect words, to
make an exhaustive inventory of the terms used in a domain or in a language in order to asso-
ciate a definition to them, be it a phrase explaining it or a translation in another language for
a foreign language dictionary. As such, they are collections of signs and are more concerned
with the linguistic level of things. Entries in a dictionary often feature information such as
the part of speech, the pronunciation or the etymology of the word they define.

In the full title of the EDdA, the concept of encyclopedia ismore or less equated bymeans of the
coordinating conjunction “ou” to a Dictionnaire raisonné, “reasoned dictionary”, introducing
the idea that encyclopedias are dictionaries with some additional structure and a philosophical
dimension.

Back to the “Encyclopédie” article one can read that a dictionary remaining strictly at the
language level, a vocabulary, can be seen as the empty frame required for an encyclopedic
dictionary which will fill it with additional depth. Given how d’Alembert insists on the im-
portance of brevity for a clear definition in the “Dictionnaire de Langues” entry, it is clear that
the encyclopédistes did not consider encyclopedias superior to dictionaries but really as a new
subgenre departing from them in terms of purpose.

3 The dictionaries TEI module
One of the main motivations behind project DISCO-LGE was to produce data useful to future
scientific projects, which in particular requires it to be interoperable and reusable. These are
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the two last key aspects of the FAIR (https://www.go-fair.org/fair-principles/) principles
(findability, accessibility, interoperability and reusability) which are important guidelines for
efficient, high-quality research. This section starts by describing the existing toolset provided
by the XML-TEI guidelines to achieve this goal, before introducing some notations and tools
from graph theory which will be used to browse the guidelines in a systematic and thorough
way in section 4.

3.1 A good starting point

The dictionariesmodule has been leveraged to encode dictionaries in projects NENUFAR (http
s://cahier.hypotheses.org/nenufar) and BASNUM (https://anr.fr/Projet-ANR-18-CE38-0003)
to encode respectively the Petit Larousse Illustré published by Pierre Larousse in 1905 (Bohbot
et al., 2018, p. 1), roughly contemporary to LGE, and the Dictionnaire Universel by Furetière,
or rather its second version edited by Henri Basnage de Beauval, an encyclopedic dictionary
from the very early 18th century (Williams, 2017, p. 1). These successes suggested it to be a
useful tool to encode encyclopedias but a few differences remained between both projects and
DISCO-LGE: the text studied byNENUFAR does not have the encyclopedic dimension LGE has
and BASNUM studies a much older text which had a tremendous influence on the european
encyclopedic effort of the 18th century but is not as clearly separated from the dictionaric stem
as LGE is. For these reasons, the encoding schemes used in these projects could not be reused
directly, prompting for a systematic exploration of the XML-TEI schema to devise a new one.

This chapter discusses XML elements and hence needs to name and manipulate them. They
will be represented in a monospace font, in the standard XML autoclosing form within angle
brackets and with a slash following the element name like <div/> for a div element (https:
//tei-c.org/release/doc/tei-p5-doc/en/html/ref-div.html). This notation does not mean to
imply that they cannot contain raw text or other XML elements, it merely denotes such an
element, without any additional assumption. In the context of a concrete document instance
this can refer to the markup with all the subtree that possibly spans from it, but the same
notation will be used when considering the abstract element and the rules that govern its use
in relation to other elements or its attributes.

3.2 A graph problem

The XML-TEI specification contains 590 elements, which are each documented on the con-
sortium’s website in the online reference pages. With an average of almost 80 possible child
elements (79.91) within any given element, manually browsing such an massive network can
prove quite difficult as the number of combinations sharply increases with each step.

The problem can be advantageously transformed to benefit from the results of graph theory by
representing the network of the XML elements as a directed graph which nodes are connected
or not depending on the inclusion rules of the guidelines. Classical, well-known traversal
techniques such as Dĳkstra’s algorithm (Dijkstra, 1959) which computes the shortest path
between two nodes in a graph and reports when they are not connected can then be applied
to compute systematically all the possible ways to nest a given element under another without
any risk to forget a route because of human error.

Though a particular caution should be applied on the results provided by this algorithm be-
cause there is no guarantee that the shortest path is meaningful in general, it at least provides
an efficient way to check whether a given element may or not be nested at all under another
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one and gives a lower bound on the length of a meaningful path if it exists. The accuracy of
this heuristic decreases as the length of the path increases in the perfect graph representing
the intended, meaningful path between two nodes that a human specialist of the TEI frame-
work could build.

The XML-TEI guidelines graph will hence be defined as follows. One node is created for
each one of the 590 elements found in the specification. Then, an edge is placed between
source node A and destination B if the schema states that the element represented by B can be
contained directly by the element represented by A. That is, the edges in the graph represent
the relation “is an admissible direct parent of” (written infix, as in “A is connected to B” if and
only if “A is an admissible direct parent of B”). Please note that the word “element” is here
used with the same meaning as in the TEI documentation to refer to the conceptual device
characterised by a given tag name such as p or div and not to a particular instance of them
that may occur in a given document. Figure 1, by using this transformation to display only
the dictionaries module, hints at the overall complexity of the whole specification.

With this definition, moving from one node to another on the graph has an XML-TEI coun-
terpart. Following an edge from A to B can be understood as preparing an XML structure of
an <A/> element containing a <B/> element like this:

<A>
<B/>

</A>

By iterating several times the operation of moving on that graph along one edge, that is, by
considering the transitive closure of the relation “be connected by an edge” one defines inclu-
sion paths, allowing to explore which elements may be nested (arbitrarily deep) under which
other. The nodes visited along the way represent the intermediate XML elements required to
construct a valid XML tree according to the TEI schema. Given the top-down semantics of
those trees, the length of an inclusion path will be called its depth.

The ability for an element to contain itself corresponds directly to loops on the graph (that is
an edge from a node to itself) as can be illustrated by the <entry/> element on figure 1: an
<entry/> element may directly contain another one.

The generalisation of this to inclusion paths of any length greater than one is usually called
a cycle and it appears natural to refine this and name them inclusion cycles. The <address/>
element provides an example for this configuration: although an <address/> element may
not directly contain another one, it may contain a <geogName/> which, in turn, may contain
a new <address/> element. From a graph theory perspective, one can say that it admits an
inclusion cycle of length two.

Using inclusion paths lets one find for instance that although <pos/> may not be directly
included within <entry/> elements to include information about the part-of-speech of the
word that an article defines, the correct way to do so is through a <form/> or a <gramGrp/>
because a thorough traversal reporting all the possible paths will contain entry-form-pos
and entry-gramGrp-pos. It is left to the human encoder to rate the relevance of the path
found and to select an appropriate one. A total lack of path proves the impossibility of an
inclusion; an abnormally high depth for the shortest path is a serious hint that the inclusion
should not be possible and is not meaningful.

Another relevant example of the use of these methods can be given by querying the shortest
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Figure 1: The subgraph of the dictionaries module
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inclusion path of a <pos/> under the <body/> of the document: it yields an inclusion directly
through <entryFree/> (with an inclusion path of length 2), which unlike <entry/> accepts
it as a direct child node. Possibly not what is wanted depending on the regularity of the
articles being encoded and the occurrence of other grammatical information such as <case/>
or <gen/> to justify the use of the <gramGrp/>, but searching exhaustively for paths up to
length 3 returns as expected the path through <entry/>, among others. The big picture starts
to appear: <pos/> does not need to be nested very deep, it can appear quite near the “surface”
of article entries.

3.3 Content of the module

The central element of the dictionaries module is the <entry/> element meant to encode one
single entry in a dictionary, that is to say a head word associated to its definition. It is the nat-
ural way in from the <body/> element to the dictionaries module: indeed, although <body/>
may also contain <entryFree/> or <superEntry/> elements, the former is a relaxed version
of <entry/> while the latter is a device to group several related entries together. Both can
contain an <entry/> directly while no obvious inclusion exists the other way around: most
(> 96.2%) of the inclusion paths of “reasonable” depth (which will be arbitrarily defined as
strictly inferior to 5, that is twice the average shortest depth between any two nodes) either
include <figure/> or <castList/>, two very specific elements which should not need to
appear in an article in general, showing that the purpose of <entry/> is not to contain an
<entryFree/> or <superEntry/>. Hence, not only the semantics conveyed by the documen-
tation but also the structure of the elements graph evidence <entry/> as the natural top-most
element for an article. This example demonstrates again how a graph-centred approach can
provide insights about the XML-TEI schema.

Once a block for an article is created, it may contain elements useful to represent various of
its features. Its written and spoken forms are usually encoded by <form/> elements. Gram-
matical information like the <case/>, <gen/> or <number/> and <pers/> can be contained
within a <gramGrp/>, alongwith information about the categories it belongs to like <iType/>
for its inflection class in languages with a declension system or <pos/> for its part-of-speech.
The <etym/> element is made to hold the etymology of an entry. In the case when there
are alternative spellings in varieties of the language or if the spelling has changed over time,
<usg/> can be used.

All these examples are by no means an exhaustive list; the complete set provides the encoder
with a toolbox to describe all the information related to the form the entry is found at and
seems general enough to accomodate the structure of any book indexing entries by words.

A common feature shared by dictionaries and encyclopedias is the ability to connect entries
together by using a word or short phrase as the link, referring the reader to the related concept.
This is known as cross-references and can appear either when the definition of a term is
adjacent to another one or to catch alternative spellings where some readers might expect to
find the word and redirect them to the form chosen as the reference. In XML-TEI, this is done
with the <xr/> element. It usually contains the whole phrase performing the redirection, with
an imperative locution like “please see […]”.

The “active” part of the cross-reference, that is the very word within the <xr/> that is con-
sidered to be the link or, to make a modern-day HTML metaphor, the region that would be
clickable, is represented by a <ref/> element. Though it is not specific to the dictionaries
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module, it is included in this description of the toolbox because it is particularly useful in the
context of dictionaries. This element may have a target attribute which points to the other
resource to be accessed by the interested reader.

The remaining part of entries is also usually the largest and represents the content associated
to the headword by the entry. In a dictionary, that is its meaning.

The <sense/> element is a valid child for <entry/> and groups together a definition of
the term with <def/>, usage examples with <usg/> (another use of this versatile element)
and other high-level information such as translations in other languages. Both <def/> and
<usg/> elements may appear directly under the <entry/>.

Before concluding this description of the dictionariesmodule from the perspective of someone
trying to concretely encode a particular dictionary or encyclopedia, the graph approach is
again leveraged to evidence some of its aspects in terms of inclusion structure.

First, it is remarkable that all elements in the dictionaries module have a cyclic inclusion path,
that is to say, there is an inclusion path from each element of this module to itself. Although
having such a cycle is a widespread property in the remainder of XML-TEI elements shared
by 73.8% of them (411 out of the 557 elements in the other modules), all 33 elements of the
dictionaries module having one is far above this average. In addition, the cycles appear to be
rather short, with an average length of 2.00 versus 2.50 in the rest of the population. This ob-
servation is all the more surprising considering the fact that the dictionaries module contains
short “leaf” elements like <pos/> which should not obviously need to admit cycles since one
rather expects them to contain only one word, like <pos>adj</pos> in the example given
in the official documentation. Among those (shortest) cycles, 20 include the <cit/> element
made to group quotations with a bibliographic reference to their source which should clearly
be unnecessary to encode an article in the general case.

Secondly, although examples of connections from this module to the rest of the XML-TEI
have been evidenced in this section, especially to the core module (to which belongs for exam-
ple the <ref/> element), the dictionaries module appears somewhat isolated from important
structural elements like <head/> or <div/>. Indeed, computing all the paths of length shorter
or equal to 5 from either <entry/> or <sense/> elements to the latter by a systematic traver-
sal of the graph yields exclusively paths (respectively 8 943 and 38 649 of them excluding loops)
containing either a <floatingText/> or an <app/> element. The first one, as its name aptly
suggests, is used to encode text that does not quite fit the regular flow of the document, as
for example in the context of an embedded narrative. Both examples displayed in the online
documentation feature a <body/> as direct child of <floatingText/>, neatly separating its
content as independent. The purpose of the second one, although its name — short for appa-
ratus — is less clear, is to wrap together several versions of the same excerpts, for instance
when there are several possible readings of an unclear group of words in a manuscript, or
when the encoder is trying to compile a single version of a piece of work from several sources
which disagree over some passage. In both cases, it appears obvious that it is not something
that is expected to occur naturally in the course of an article in general.

Thus, despite a rather dense internal connectivity, the dictionaries module fails to provide
encoders with a device to represent recursively nesting structures like <div/>.

9
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4 A new standard ?
Studying the content of LGE and considering several articles in particular, one can identify
structureswhich are specific to encyclopedias and not compatible with the dictionariesmodule
presented in the previous section. It follows that this module is not able to encode arbitrary en-
cyclopedic content and hence a new fully TEI-compliant encoding scheme is proposed. The
rest of the section is concerned with the needs of automated encoding processes and com-
pares the proposal with other strategies to overcome the issues previously identified with the
dedicated module for dictionaries.

4.1 Idiosynchrasies of encyclopedias

Browsing through the pages of an encyclopedia reveals a certain number of noticeable differ-
ences. A comprehensive list would be difficult to draw because of the great variety in terms
of editorial choices but the most obvious can be discussed.

The first immediately visible feature that sets encyclopedias apart from dictionaries and can
be found in the EDdA as well as in LGE is the presence of subject indicators at the beginning
of articles right after the headword which organise them into a domain classification system.
Those generally cover a broad range of subjects from scientific disciplines to litterature, and
extending to political subjects and law.

These indicators have no element in the dictionaries module explicitely designed to encode
them. As section 3 illustrates, the elements set is geared towards the words themselves in-
stead of the concept they represent. The tool closest to what is needed can be found in the
<usg/> element used with a specific type attribute set to dom for “domain”. Indeed several
examples from the documentation encode subject indicators very similar to the ones found in
encyclopedias within this element, but the match is not perfect either: all appear within one of
multiple senses, as if to clarify each context in which the word can be used, as expected from
the element’s name, “usage”. In encyclopedias, if the domain indicator does in certain cases
help to distinguish between several entries sharing the same headword, the concept itself has
evolved beyond this mere distinction. Looking back at the EDdA, the adjective raisonné in the
rest of the title directly introduces a notion of structure that links back to the “Systême figuré
des connoissances humaines” (Blanchard & Olsen, 2002, p. 1) which schematic structure is
shown in Figure 2. The authors have devised a branching system to classify all knowledge, and
the occurrence at the beginning of articles, more than a tool to clear up possible ambiguities
also points the reader to the correct place in this mind map.

The situation regarding subject indicators is hardly better outside of the module. The
<domain/> element despite its name belongs exclusively in the header of a document and
focuses on the social context of the text, not on the knowledge area it covers. The <interp/>
despite its name is not so much about labeling something as an interpretation to give to a
context (which subject indicators could be if you consider that, placed at the beginning, they
are used to direct the mind frame of the readers towards a particular subject). However,
the documentation clearly demonstrates it as a tool for annotators of a document, which
text content is not part of the original document but some additional result of an analysis
performed in the context of the encoding, used only throughout references in XML attributes.

This point, although not themost concerning, still remains the hardest to address but all things
considered the <usg/> element stands out as the most relevant.
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Figure 2: “Systême figuré des connoissances humaines”, the taxonomy at the heart of the
Encyclopédie (Wikimedia Commons)
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Notwithstanding the correct way to represent domains of knowledge, their extent itself raises
concerns regarding the dictionaries module. Indeed, among the vast collection of domains
covered in encyclopedias in general and in LGE in particular are historical articles and biogra-
phies. If the notion of meaning can appear at least ill-fitting for a text describing a series of
historical events, one may still argue that it groups them into a concept and associates it to the
name of the event. But when it comes to relating the life of a person, describing their relation
to events and other persons comes out even further from the notion of meaning. Entries such
as the one about SANJO Sanetomi (see Figure 3) do not constitute a definition.

Figure 3: Beginning of the article relating the life of SANJO Sanetomi, in La Grande Ency-
clopédie, tome 29 (BnF - Gallica)

Moreover, encyclopedias, because of all that they have inherited from the philosophical En-
lightenment, are not only spaces designed to assert, they also intrinsically include an inter-
rogative component. Some articles lay down the basis required to understand the complexity
of an issue and invite the reader to consider it without providing a definitive answer, going
as far as to explicitly use question marks as in the article “Action” displayed in Figure 4.

Figure 4: Excerpt from article “Action”, in La Grande Encyclopédie, tome 1 (BnF - Gallica)

In this extract, the author devises a hypothetical situation to illustrate how difficult it is to
draw the line between two supposedly mutually exclusive subcategories of legal actions. The
whole point of the passage is to convey the idea that the term eludes definition, wrapping it
in a <sense/>, or worse, a <def/> element would be an utter misnomer.

As a result, the use of <sense/> and <def/> is not appropriate for encyclopedic content in
general.

The final difficulty can be considered a partial consequence of the previous one on the struc-
ture of articles. The difficulty to define complex concepts is the very reason why authors ap-
proach their subjects from various angles, circumnavigating it as a best approximation. This
strategy favours long, structured developments with sections and subsections covering the
multiple aspects of the topic: from a historical, political, scientific point of view… The longest
articles, such as article “Europe” shown in Figure 5, can thus span several dozens of pages.
They can contain substructures with titles on at least three levels (for instance, a a) under a
1) under a I.), each of which are in turn generally developed over several paragraphs.
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Figure 5: La Grande Encyclopédie, tome 16, article “Europe”, spanning fromp.782 to p.846, that
is 64 pages, and ending after a bibliography longer than one column of text (BnF - Gallica)

The nested structure that have just been evidenced demands of course a nesting structure to
accomodate it. More precisely, it guides the search of XML elements by adding several con-
straints: what is required is a pair of elements. The first one representing a (sub)section must
be able to include both itself and the second one, which does not have any special constraint
except the one to have a semantics compatible with the purpose of being used to represent sec-
tion titles. In addition, the first element must be able to contain several <p/> elements, <p/>
being the reference element to encode paragraphs according to the XML-TEI documentation.

The dictionaries module has been shown to be equiped with a questionable but possible el-
ement for subject domains. However, it does not include any element for section titles. In
the rest of the TEI specification, the elements <head/> and <title/> — the latter with the
possibility to set its type attribute to sub — stand out as the best candidates for the semantics
condition on the second element.

Filtering the content of the module to keep only the elements which can at the same time
contain themselves, be included under <entry/> and include a <p/> and either the <head/>
or <title/> elements yields absolutely no candidates. It is remarkable that even replacing the
<entry/> element for the root of each article with an <entryFree/>, an element supposed
to relax the constraints to accomodate more unusual structures in dictionaries does not bring
any improvement.

The lack of results from these simple queries forces one to adopt a less restrictive approach
to find an encoding. The occurrence of an intermediate element could for instance be needed
between the element wrapping the whole article and the recursing one used to encode each
section. This “section” element could also need a companion element to be able to include
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itself, or, to formalise it in terms of graph theory, the condition that this element admits a loop
could be relaxed to consider instead cycles of a given (small, this still needs to represent a fairly
direct inclusion) length to be enough. Simultaneously the maximum depth of the inclusion
paths between <entry/>, the pair of elements and the <p/> element will be increased to yield
more results.

By setting this depth to 2, that is, by accepting one intermediate element to occur in the
middle of each one of the inclusion paths that define the structure required to encode ency-
clopedic discourse, 21 elements can be found, none of which stands out as an obvious good
solution: all paths to include the <p/> element from any dictionaries element either contains
a <figure/> (already discussed in section 3 when practising the graph approach to search
for inclusions between <entry/> and <entryFree/> and dismissed as not useful in general),
a <stage/> (reserved to stage direction in dramatic works) or a <state/> (used to describe
a temporary quality in a person or place), again not even close to what is wanted. The paths
to either <head/> or <title/> are similarly disappointing. Again, changing <entry/> for
<entryFree/> returns the exact same candidates. If that is not a definite proof that none of
these elements could meet the investigated criteria, it is a fact than no element in this module
stands out as the obvious good solution and a serious hint to keep looking somewhere else.

Therefore, the search is extended again to include elements outside the dictionaries module
which could be used to encode the sections and subsections, under the same constraint as
before to try and find a composite solution that would remain under the <entry/> element
even if resorting to subcomponents outside of the dedicated module. Only three elements are
returned: <figure/>, <metamark/> and <note/>.

The first one as has been repeatedly underlined is meant for graphic information and is not
suitable for text content in general.

The purpose of <metamark/> is to transcribe the edition marks than may appear on a partic-
ular primary source in order to alter the normal flow of the text and suggest an alternative
reading (deletion, insertion, reordering, this is about a human editing the text from a given
physical copy of it), but it is unfortunately of no use to encode a section of an article.

The first element that might at least seem acceptable is the last one, <note/>. It is meant to
contain text, is about explaining something and seems general enough (not specific to a given
genre, or to the occurrence of a particular object on the page). Unfortunately, its semantics still
seems a bit off compared to what is required. The documentation describes it as an “additional
comment” which appears “out of the main textual stream” whereas the long developments in
articles are the very matter of the text of encyclopedias, not mere remarks in the margins or
at the foot of pages.

4.2 Encoding within the core module

The remarks made in section 3 explain why the dictionary module is unable to represent en-
cyclopedias, where the notion of “meaning” is less central than in dictionaries and where
discourse with nested structures of arbitrary depth can occur. Even composite encodings us-
ing elements outside of the dictionaries module under an <entry/> element do not meet the
requirements of the project. Since the core module obviously accomodates these structures
by means of the <div/>, <head/> and <p/> elements which have the additional advantage of
carrying less semantical payload than <sense/> or <def/>, these elements will be used to de-
vise an encoding schemewhich can be recommended for other projects aiming at representing
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encyclopedias.

To remain consistent with the way the dictionaries module was studied only what happens
at level of each individual article will be considered, that is right under the <body/> element
representing a whole volume. Everything related to its metadata happens as expected in
the file’s <teiHeader/> which is well-enough equiped to handle them. In order to present
the scheme throughout the following section a reference article, “Cathète” from tome 9 —
reproduced in Figure 6 — will be encoded step by step.

Figure 6: La Grande Encyclopédie, tome 9, article “Cathète” (BnF - Gallica)

Remaining within the core module for the structure, almost all useful elements are available
and practically no additional documentation is needed beyond the official TEI guidelines. Each
article is represented by a <div/>. Setting an xml:id attribute on it with a unique value will
ease identify, browse and retrieve the articles from the encoded corpus. An auto-increasing
serial would of course provide an appropriate value for such a unique attribute but has some
drawbacks: as long as the articles segmentation isn’t fixed (which could happen if choices
regarding entries and sub-entries were to change along a project or if, as is the case of DISCO-
LGE, the automatic segmentationwent through successive improvement steps), the identifiers
of articles would massively change from one version to the other, even articles segmented cor-
rectly. Given the iterative nature of many studies in digital humanities, this would make it
harder to use results found early in a project. For this reason, the values used for xml:id in
project DISCO-LGE depend only on the local quality of the segmentation and remain globally
stable. They are computed as the head word of the entries normalised to lowercase, stripping
spaces and replacing all non-alphanumerical characters by a dash ('-') to avoid issues with
the XML encoding, and suffixed by a serial to distinguish between the few entries sharing the
same head. Thus, if an oversegmentation or a subsegmentation are fixed (meaning respec-
tively that two “articles” get fusioned or that one “article” actually contained several which
get split as such) only articles with the same headword are impacted. Figure 7 illustrates this
choice for the container element on the article “Cathète” displayed on figure 6.

Figure 7: The container div element for article “Cathète”

Inside this element should be a <head/> enclosing the headword of the article. The usual
<hi/> elements are available within <head/> if the headword is highlighted by any special
typographic means such as bold, small capitals, etc. The one disappointment of the encoding
scheme being defined in this chapter is the lack of support for a proper way to encode subject
indicators.

The best candidate found so far was <usg/> from the dictionariesmodule but it is not available
directly under a <head/> element. All inclusion paths from the latter to the former of length
less than or equal to 3 contain irrelevant elements (<cit/>, <figure/>, <castList/> and
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<nym/>) so it must be discarded. The next best elements appear to be <term/> (not very
accurate) and <rs/> (“referring string”, quite a general semantics but a possible match —
subject indicators refer to a given domain of knowledge — although all the examples in the
documentation refer to concrete persons, places or object, not to the abstract objects that
mathematics or poetry are).

For this reason, no particular encoding of the subject indicator is recommended and it is left
open to each particular context: they are often abbreviated so an <abbr/> may apply, in LGE,
biographies are not labeled by a knowledge domain but usually include the first name of the
person when it is known so in that case an element like <persName/> is still appropriate. This
choice applied to the same article “Cathète” produces Figure 8.

Figure 8: Encoding the head word of article “Cathète”

Each different meaning could then be wrapped in a separate <div/> with the type attribute
set to sense to refer to the <sense/> element that would have been used within the dictio-
naries module. The <div/>s should be numbered according to the order they appear in with
the n attribute starting from 0 as shown in Figure 9.

Figure 9: The empty structure for the only meaning of the word “Cathète”

In addition, each linewithin the articlemust start with a <lb/> tomark its beginning including
before the <head/> element as demonstrated by Figure 10, which, although a surprising setup,
underlines the fact that in the dense layout of encyclopedias, the carriage return separating
two articles is meaningful. Stating each new line explicitly keeps enough information to
reconstruct a faithful facsimile but it also has the advantage of highlighting the fact than even
though the definition is cut from the headword by being in a separate XML element, they still
occur on the same line, which is a typographic choice usually made both in encyclopedias and
dictionaries where space is at a premium.

To complete the structure, the various sections and subsections occurring within the article
body may be nested as usual with <div/> and sub-<div/>s, filled with <p/> for paragraphs
which can each be titled with <head/> elements local to each <div/>.

Some articles such as “Boumerang” have figures with captions, as illustrated by Figure 11,
which should be encoded the standard way by <figure/> and <figDesc/> as in Figure 12.

Another issue arising from giving up on <entry/> is the unavailability of the <xr/> ele-
ment, not allowed under any of the core elements used but which is useful to represent cross-
references occurring in encyclopedias as well as in dictionaries, for example in article “Gelo-
cus” (see Figure 13). It is prefered to use the <ref/> element instead which is available in the
context of a <p/>. Its target attribute should be set to the xml:id of the article it points to,
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Figure 11: La Grande Encyclopédie, tome 7, article “Boumerang” (BnF - Gallica)

Figure 12: Encoding the figure in article “Boumerang” and its captions
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prefixed with a '#' as shown in Figure 14. Another solution would have been to introduce a
<dictScrap/> element for the sole purpose of placing an <xr/> but this would add unwanted
verbosity to the encoding and implicitly suggest that the previous context was not the one of
a dictionary which is rather problematic.

Figure 13: La Grande Encyclopédie, tome 18, article “Gelocus” (BnF - Gallica)

Figure 14: Encoding the cross-references in article “Gelocus”

A typical page of an encyclopedia also features peritext elements, giving information to the
reader about the current page number along with the headwords of the first and last articles
appearing on the page. Those can be encoded by <fw/> elements (“formework”) which place
and type attributes should be set to position them on the page and identify their function if it
has been recognised (those short elements on the border of pages are the ones typically prone
to suffer damages or be misread by the OCR).

Finally there are other TEI elements useful to represent “events” in the flow of the text, like
the beginning of a new column of text or of a new page. Figure 15 shows the top left of the last
page of the first tome of LGE which features peritext elements while marking the beginning
of a new page. The usual appropriate elements (<pb/> for page beginning, <cb/> for column
beginning) may and should be used with this encoding scheme as demonstrated by Figure 16.

Figure 15: La Grande Encyclopédie, tome 1, article “Alcala-de-Hénarès” (BnF - Gallica)

The reference implementation for this encoding scheme is the program soprano (https://gi
tlab.huma-num.fr/disco-lge/soprano) developed within the scope of project DISCO-LGE

18

http://ark.bnf.fr/ark:/12148/cb41651490t
http://ark.bnf.fr/ark:/12148/cb41651490t
https://gitlab.huma-num.fr/disco-lge/soprano
https://gitlab.huma-num.fr/disco-lge/soprano


pr
ep
rin
t

Figure 16: Encoding the beginning of a page in article “Alcala-de-Hénarès”

to automatically identify individual articles in the flow of raw text from the columns and to
encode them into XML-TEI files. Though this software has already been used to produce the
first TEI version of LGE, it does not follow perfectly yet the specification described in this
chapter. Figure 17 shows the encoded version of article “Cathète” it currently produces:

Figure 17: The current encoding of article “Cathète” produced by soprano

The headword detection system is not able to capture the subject indicators yet so it appears
outside of the <head/> element. No work is performed either to expand abbreviations and
encode them as such, or to distinguish between domain and people names.

Likewise, since the detection of titles at the beginning of each section is not complete, no
structure analysis can be performed at the moment on the textual development inside the
article and it is left unstructured, directly under the entry’s <div/> element instead of under
a set of nested <div/> elements. The paragraphs are not yet identified and for this reason not
encoded.

However, the figures and their captions are already handled correctly when they occur. The
encoder also keeps track of the current lines, pages, and columns to insert the corresponding
empty elements (<lb/>, <pb/> or <cb/>) and number pages according to the order of the
physical pages in the book, as compared to the “high-level” pages numbers inserted by the
editors, which start with an offset because the first, blank or almost empty pages at the begin-
ning of each book do not have a number and which sometimes have gaps when a full-page
geographical map is inserted since those are printed separately on a different folio which
remains outside of the textual numbering system. The place at which these layout-related
elements occur is determined by the place where the OCR software detected them and by the
reordering performed by soprano when inferring the reading order before segmenting the
articles.

4.3 The constraints of automated processing

Encyclopedias are particularly long books, spanning numerous tomes and containing several
tenths of thousands of articles. The EDdA comprises over 74k articles and LGE certainly more
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than 100k (the latest version produced by soprano created 160k articles, but their segmenta-
tion is still not perfect).

XML-TEI is a very broad tool useful for very different applications. Some elements like
<unclear/> or <factuality/> can encode subtle semantics information (for the second one,
adjacent to a notion as elusive as truth) which requires a very deep understanding of a text in
its entirety and about which even some human experts may disagree.

For these reasons, a central concern in the design of an encoding schemewas to remain within
the boundaries of information that can be described objectively and extracted automatically
by an algorithm. Most of the tags presented in section 4.2 contain information about the
positions of the elements or their relation to one another. Those with an additional semantics
implication like <head/> can be inferred simply from their position and the frequent use of a
special typography like bold or upper-case characters.

The case of cross-references is particular and may appear as a counter-example to the main
principle on which this scheme is based. Actually, the process of linking from an article to
another one is so frequent (in dictionaries as well as in encyclopedias) that it generally escapes
the scope of regular discourse to take a special and often fixed form, inside parenthesis and
after a special token which invites the reader to perform the redirection. In LGE, virtually
all the redirections appear within parenthesis (at least no counter-example has been found
within the scope of the project), and start with the verb “voir” abbreviated as a single, capital
“V.” as illustrated in the article “Gelocus” (see again Figure 13).

Although this has not been implemented yet either, being able to detect and exploit those
patterns to correctly encode cross-references does not pose any fundamental theoretical prob-
lem and should be achievable. Getting the target attributes right is certainly more difficult
to achieve and may require processing the articles in several steps, to first discover all the
existing headwords — and hence article IDs — before trying to match the words following
“V.” with them. Since the automated encoder implemented in the project handles tomes sepa-
rately and since references may cross the boundaries of tomes, it cannot wait for the target of
a cross-reference to be discovered by keeping the articles in memory before outputting them.

This is in line with the last important aspect of the encoder. If many lexicographers may
deem this encoding too shallow, it has the advantage of not requiring to keep too complex
datastructures in memory for a long time. The algorithm implementing it in soprano outputs
elements as soon as it can. This is immediate for simple elements such as <pb/> or <fw/>; for
articles, it pushes lines onto a stack and flushes it each time it encounters the beginning of the
following article. This allows the amount of memory required to remain reasonable and even
lets them be parallelised on most modern machines. Thus, even taking over three minutes per
tome, the total processing time can be lowered to around forty minutes on a machine with
16Go of RAM for the whole of LGE instead of over one hour and a half.

4.4 Comparison to other approaches

The previous section about the structure of the dictionaries module and the features found
in encyclopedias follows reflects the issues which have arised along the course of the project
while trying to encode first manually and then by automatic means the articles of its corpus.
This back and forth between trying to find patterns in the graph which reflects the patterns
found in the text and questioning the relevance of the results explains the choice advocated
in this chapter but also the alternatives considered.
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Several elements exhibited some interesting properties, having for instance some interesting
inclusion path corresponding to the structure needed to represent the nested structure of
articles. This is the case for instance of the <sense/> and <note/> elements. It is very
tempting to bend their documented semantics or to consider that their inclusion properties
is part of what defines them, and hence justifies their ways in creative ways not directly
recommended by the TEI specifications.

This is the approach followed by project BASNUM (see section 3.1). In the articles encoded
for this project, <note/> elements are nested and used to structure the encyclopedic develop-
ments that occur in the articles.

For the sake of the FAIR principles, this was not the path chosen by project DISCO-LGE, in
order to avoid the emergence of a custom usage differing from the one documented in the
official guidelines.

The other major reason behind the choice that was ultimately made was the existing TEI
rules governing element inclusions which prompted the search for different combinations.
Another valid approach would have consisted in changing the structure of the inclusion graph
itself, that is to say modify the rules. If <entry/> is the perfect element to encode article
themselves, all that is really missing is the ability to accomodate nested structures with the
<div/> element. This would also have the advantage of recovering the <usg/> and <xr/>
elements which appear useful and which are lost as part of the tradeoff to get nested sections.
Generating customised TEI schemas is made really easy with tools like ROMA (https://roma
.tei-c.org/), which was used to preview this change and suggest it to the TEI community.

Despite it not getting awide adhesion, some suggested it could be used locallywithin the scope
of project DISCO-LGE. However it was preferred not to do so, partially for the same reasons
of interoperability as the previous scenario, but also for reasons of sturdiness in front of future
evolutions. Making sure the alternative schema would remain useful entails to maintain it,
regenerating it should the schema format evolve, with the risk that the tools to edit it might
stop being maintained or that some conflicts between this change and future modifications of
the official guidelines might arise.

5 Conclusion
Though they are very close genres and share a common history, key differences between
dictionaries and encyclopedias have been evidenced. Not only do entries tend to be longer in
encyclopedias, they often have a deeper structure too. Their purpose also departs from the
purpose of dictionaries from their inception, and, as anticipated by their pioneers, results in
a different form of discourse.

The structure of the XML-TEI dictionariesmodule reflects the assumptions made by the epony-
mous genre and does not appear to be flexible enough to accomodate encyclopedias, despite
the colossal effort which has gone into making it expressive enough for the wide variety of
existng dictionaries. Forcing its use to some encyclopedic articles would breach the semantics
of some elements or require the encoder to break the rules of the consortium’s schema which
would result in a less reusable encoding in opposition to the FAIR principles.

An encoding scheme which fully complies with XML-TEI while being able to represent the
content of encyclopedias in all their complexity has been provided and demonstrated on con-
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crete examples. The tool soprano, partially implementing this set of conventions demon-
strates their practical usefulness.
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