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A.1. The FEW



Renders/Briquet - EMLex 2009/2010

FranzösischesFranzösisches
Etymologisches WörterbuchEtymologisches Wörterbuch

 Walther von Wartburg

 25 volumes published from 1922 to 2002, in
German and French

 Thesaurus galloromanicus

 French, Franco-provençal, Occitan, Gascon
in all their diatopic variations, from IXth to
XXth century

 Etymology-history (genetic perspective)



Entry = etymon of
the words discussed

Words are grouped according to various
criteria (= microstructure) :

transmission, semantic,
morphology, etymology, ...

For each word :
geolinguistic label,

definition,
datation,

bibliographical
information,...

(= infrastructure)

A comment
section explains
the criteria of
microstructure
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Structural ComplexityStructural Complexity

Reference book in French and Romance Linguistics (along with LEI
for Italian dialects), but...

not easy to read, because of
 its complex structure
 the large number of informational fields
 the implicitness of its content, both syntactic (abbreviations)

and semantic

not easy to search :
searching for specific kinds of words in the whole dictionary is not
possible !
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ChallengesChallenges

These issues (readability, transversal search) could certainly be adressed
1. if the FEW were computerized
2. and if its contents were semantically searchable.

An exciting question is :

starting from the printed version of the dictionary,
how can the complex dictionary structure be

extracted into a searchable database ?



A.2. Retroconverting
The FEW
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What is retroconversion ?What is retroconversion ?

To be tractable, the retroconversion process should be as automated
as possible.

Computerizing a paper dictionary consists in turning it into a
dictionary digitized to a certain extent :

 image files : scan pages to provide raw visual contents
 plain text files : ocerize (OCR) to provide raw textual

contents
 domain-specific XML files : perform analysis to provide

semantically-structured contents
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FEW Retroconversion InputFEW Retroconversion Input

Plain text file +

XML formatting tags : bold, italic, line break, ...

<b>completus</b> vollständig;<lb/> vollkommen.<lb/>
<p>I. 1. a. Vollständig. — Mfr. nfr. <i>complet</i> „à<lb/>
quoi il ne manque aucune des parties nécessaires“<lb/>
(seit ca. 1300, Monstr; Rhlitt 6, 464), saint. St-<lb/>
Seurin <i>compiet</i>, Minot <i>conpiet</i>, npr. <i>coumplèt</i>. —<lb/>
Übertragen. Nfr. <i>complet</i> „(pop.) tout à fait ivre“<lb/>
(seit Flick 1802).
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Identical text + semantic XML tagging :

 infrastructure : <unit> + geolinguistic label, form, definition,
datation, bibliographical reference, ...

 microstructure : entry / documentation / comment / notes, title,
paragraph numbering, ...

FEW Retroconversion OutputFEW Retroconversion Output

<entry><b><etymon>completus</etymon></b> vollständig; vollkommen.</entry>
<doc><p><pnum id="I 1 a">I. 1. a.</pnum> <title>Vollständig.</title> —
<unit><geoling>Mfr.</geoling> <geoling>nfr.</geoling> <form><i>complet</i></form>
<def> „à quoi il ne manque aucune des parties nécessaires“</def>
<precisions>(<attestation>seit <date>ca. 1300</date>,
<biblio>Monstr</biblio></attestation>; <attestation><biblio>Rhlitt 6,
464</biblio></attestation>)</precisions></unit>, [...]



A.3. Exploitation
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Semantic SearchSemantic Search

 users interested to search the contents and attributes of tags,
not only the textual contents of the article

 when the retroconversion project is completed,
retroconverted tagged articles will be made semantically
searchable
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TransTransversal Searchversal Search

Important class of semantic search
= multicriteria search across the whole dictionary

 what vocabulary was created in the 16th century?
      depends on : <form>, <date>

 what are the French words derived from Greek?
      depends on : <form>, <lang_etymon>, <geoling>

 what is the vocabulary of a specific dialect?

 what are the words that a specific author was the first to
introduce?
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Enhanced Enhanced VisualizationVisualization

retroconversion enables to:

 resolve, independently of syntactic variations:

4000+ geolinguistic labels (e.g. “nfr.” => français moderne,
“saint.” => saintongeais)
8000+ bibliographic labels (e.g. “Gl” => Glossaire des patois de
la Suisse Romande)

 highlight the structure of the article

with coloured text and a table of contents
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B.1. Architecture
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Retroconversion WorkflowRetroconversion Workflow

To retronvert one article :

STEP 1 : digitize (+ ocerize) the paper article, including its formatting
              (bold, italic, paragraph/notes delimiters,
              volume/book/page/column/in-column numbering)

XML file complying with FFML Schema (formatting tags)

STEP 2 : retroconvert the article

XML file complying with FSML Schema (semantic tags)
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Why automate the Why automate the taggingtagging
of semantic concepts ?of semantic concepts ?

It is important that articles be semantically tagged in a consistent
manner.

 too many articles
 not enough human experts able to disambiguate the

implicitness
 error-prone task

Design choice :
 automate as much as possible (100% ?)
 let human experts review hard cases that cannot be

handled by our proposed automata
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Retroconversion Retroconversion QQuestionsuestions

 WHAT tags should be inserted ?
no complete model of the real FEW exists... variations
variations variations

 WHERE should tags be inserted ?
detection criteria must be reliable based on limited information

 WHEN should tags be inserted ?
avoid interferences, e.g. tag X before tag Y ?

 HOW should tags be detected and inserted ?
find the right software tools
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Modeling Modeling tthe FEW (what)he FEW (what)

The XML tagging has to
 be adapted to the structure of the dictionary
 enable semantic search

So, we have to
 create a [set of partial models, not a full] model of the

structure of the FEW
 identify users’ needs
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Algorithm Algorithm SSequenceequence ( (when)when)

Each specific informational field is tagged by a specific algorithm.
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TechnologyTechnology (how) (how)

Existing XML technology intended for tree-based search and update,
not for text-based search and update.

Everything's a text chunk or a tag :

|<entry>|<b>|<etymon>|completus|</etymon>|</b>| vollständig; vollkommen.
|</entry>|<p>|<pnum id="I 1 a">|I. 1. a. |</pnum>| Vollständig. —|



B.2. Algorithm Design
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Recognition Recognition CCriteriariteria
(Linguistics)(Linguistics)

Looking into the printed version, we try to find for each information :

 typographical criteria

italic, bold, small caps, specific punctuation, ...

 lexical criteria

specific words

 positional criteria

specific position in the structure of the FEW
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Recognition Recognition CCriteria : Examplesriteria : Examples

Etymons : specific words like “completus” (lexical), in bold
(typographical) and situated at the beginning of the entry (positional)

Signatures : specific words like “Zumthor” (lexical), situated at the
end of the article (positional), preceded by — and followed by a
point (typographical).
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Recognition Recognition CCriteriariteria
(XML files)(XML files)

Looking into the XML files, algorithms detect

 keywords (e.g. “completus”, “Zumthor”)

 patterns (e.g. punctuation)

 formatting tags (e.g. <b>, <i>)

 semantic tags inserted by previous algorithms, e.g. <entry>)
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Recognition Recognition CCriteria : Examplesriteria : Examples

<entry><b>completus</b> vollständig;<lb/> vollkommen.</entry><lb/>
<p>I. 1. a. Vollständig. — Mfr. nfr. <i>complet</i> „à<lb/>
quoi il ne manque aucune des parties nécessaires“<lb/>

IF the first word after <entry> (semantic tag)
is “completus” (keyword)
and is surrounded by <b>... </b> (formatting tags)

THEN it has to be tagged as an <etymon>.
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Algorithm DesignAlgorithm Design

Methodology of algorithm design:

 select criteria (over tags, keywords, ...)

 find a combination to obtain a reliable and not ambiguous detector

 test algorithm on corpus, in the context of the retroconversion
sequence

 repeat steps above until algorithm is sufficiently reliable :)
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Iterative Algorithm DesignIterative Algorithm Design

Some criteria are reliable, but would be ambiguous
because they’re also reliable for others informational fields.

Example : “Chambon” (keyword)

 signature (= Jean-Pierre Chambon) ?

 geolinguistic label (= Le Chambon-le-Château, Lozère, France) ?
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Handling of the Handling of the iimplicitmplicitnessness

Example : Implicit Definitions
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IInconsistencies handlingnconsistencies handling

Example : wrong paragraph numbering

The FEW was written from 1922 to 2005 by several people, and
thus contains a lot of mistakes or inconsistencies.



B.3. Algorithms :
Complete Example
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Tagging of AffixesTagging of Affixes

affix = morpheme that can be prepended/appended to a word to
form a new word

Example (FEW 16, 323a, *KINAN) :

I.1. [...] Afr. <i>rechignier denz</i> „montrer les dents [...]
II. [...] Afr. mfr. <i>eschignier</i> „v.a. grincer (les dents) [...]
[...]
I ist mit dem präfix <affix type=“prefix”><i>re-</i></affix>,
II mit <affix type=“prefix”><i>ex-</i></affix> gebildet.
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Article ProcessingArticle Processing

for each paragraph :

 tag suffixes

 then tag prefixes

for each paragraph :

 tag French affixes
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Suffix TaggingSuffix Tagging

search the paragraph's text for all keywords
from suffix keyword list (e.g. “-abundu”, “-aga”, “-amen”, ...)

    for each found suffix keyword :

 check if it can be extended to the left

 tag it
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Prefix Prefix TTaggingagging

search the paragraph's text for all keywords
from prefix keyword list (e.g. ab-, ad-, archi-, bene-,...)

    for each found prefix keyword :

 filter out keywords followed by a line break

 check if it can be extended to the right

 tag it
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Surprise...Surprise...

Line breaks can appear everywhere !

Example :

the XML input file contains :    ex-<lb />tra-

the algorithm should see :        extra-

dash-aware keyword search
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Surprise...Surprise...

 Some keywords can appear in definitions, etymons, ...

 Note references can appear everywhere

Prior to searching for prefixes and suffixes, make invisible the
definitions, etymons, exponents, note references, ...

tag-aware keyword search
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FrenchFrench Affixes Tagging Affixes Tagging

for each candidate <i>...</i>* :

 check left and right contexts for hint

     (i.e. at most 10** words away from the candidate,
find one of “préfix”, “suffix”, “affix”, “confix”, “ablt.”, “ableit”,
e.g. “suffix bla bla bla <i>-illon</i>”)

* candidate = 2+ characters, starts and/or ends with a dash

** 10 = arbitrary choice, we can only do heuristics, not optimal
algorithms



B.4. In Practice
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Character CodingCharacter Coding

 When you type the letter F, E then W on your keyboard,
what is typically stored on your computer ?
(answers: the numbers 70, 69 and 87)

 Computers store numeric codes only ;
each of these numeric codes shoud be mapped to a glyph,
i.e. symbol that is printed on screen

 What about these?
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Unicode UTF-8 character codingUnicode UTF-8 character coding

 Unicode = computer standard to code
more than 100 000 characters from many languages

 UTF-8 = most widespread and well-supported
character coding able to represent Unicode characters

 More than 125 characters found in the FEW
yet to be included into Unicode...

use Unicode's so-called "private zone"
until these characters are included into Unicode
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SystematicSystematic Coding Coding

 Both XML files and keyword lists must use
the same "enhanced" UTF-8 coding
(i.e. UTF-8 with 125+ special FEW characters)

 ...else keyword search will fail,
i.e. will not find keywords featuring special characters!

 Do pay attention to the coding of your data
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RetroconversionRetroconversion  HistoryHistory

 Requirement to enable human experts
to review the behaviour of the retroconversion software
and to check every character inserted/updated into the XML files

 All ~35 intermediate XML files
resulting from the retroconversion of 1 article
together constitute its "historical log"
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RetroconversionRetroconversion  HistoryHistory
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Web-basedWeb-based Retroconversion Retroconversion
Platform (prototype)Platform (prototype)

  20 000 articles in the FEW x ~35 XML files per article
  = ~ three quarters of a million files

distributed edition
"à la Wikipedia"
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Cooperation Cooperation BBetween etween LinguisticsLinguistics
and Software Engineeringand Software Engineering

What was difficult?

 Linguistics part :
providing accurate model of the *real* FEW *in a timely fashion*
(if too simple: many fields not properly tagged ;
if too complex: too costly to integrate into the software)

 Software engineering part :
adapting to *varying specifications* following *experiments on real
articles*
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Cooperation Cooperation BBetween etween LinguisticsLinguistics
and Software Engineeringand Software Engineering

What was key to success of the project?

 Linguistics part :
finding detection criteria in function of
feedback from experiments, time available,
and available software support (and shortcomings  :-)

 Software engineering part :
providing *dedicated* and *flexible* software tools
to support specialized and complex linguistic reasoning
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TheTheory and Practiceory and Practice

Theory and practice should be synchronized.

"In theory, there's no difference between theory and practice.
In practice, there is." Yogi Berra
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Beyond RetroconversionBeyond Retroconversion

When the retroconversion project is completed, the next step will
be to make the tagged articles semantically searchable

i.e. search the contents and attributes of tags, not only in the
textual contents of the article

 To achieve acceptable performance: dedicated search engine
   requires to index the articles
   requires to specify which queries are expected
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Beyond RetroconversionBeyond Retroconversion

Exploitation of the retroconverted dictionary :

 easier reading
 transversal (semantic) search
 available from a website

 updates
 links with other dictionaries (DEAF, TLF, ...)
 links with other FEW projects



Conclusion
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ConclusionConclusion

Before starting the project, necessity of knowing

 the structures of the dictionary :

metalexicographic study, e.g. Büchi 1996

 the users’ needs

During the project, necessity to

 iterate on the algorithms and on the dictionary model



Having a retroconverted dictionary
opens up exciting new possibilities to users,
in particular for such a complex dictionary that is not easily accessible
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