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Abstract

Corpus resources with complex linguistic annotations are becoming increasingly important in
the work of language specialists with different professional backgrounds. Regardless of their
computer skills, they often need to perform extensive corpus research, including Natural
Language Processing (NLP), statistical modelling and data visualisation. Our software system,
called Trameur, aims at making these analyses possible within a single graphical user
interface. It relies upon a specific data modelling framework presented in this paper.

1 Introduction

Annotated text corpora are currently used by language specialists with different professional
backgrounds. As a rule, linguists are familiar with standard text processing tools, software engineers
use Natural Language Processing (NLP) tools and statisticians work with statistics software. Corpus
resources are getting more and more complex and consist of several layers of annotations for
multifaceted data collections. To face these challenges, we develop an integrated system for complex
annotated text data analyses called Trameur (Fleury, 2013a).

Trameur manages multiple layers of linguistic annotations and allows exploring complex linguistic
features and embedded dependence relations. Additionally, Trameur incorporates advanced NLP
processing, statistical analysis and text mapping features. Thus, Trameur has been developed to allow
multiple corpus analyses within a single graphical user interface.

This framework system was developed to make complex analyses of annotated corpora accessible
to any corpus linguist, without extensive programing skills and knowledge of statistical modelling
tools.

2 Corpus research with Trameur

Trameur was successfully tested for monolingual text processing within several research projects in
corpus linguistics and discourse analysis (Branca-Rosoff et al., 2012; Née et al., 2012).

On-going research demonstrates its potential for processing parallel and comparable text data in
distant languages (Zimina and Fleury, 2014).
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2.1 Data structure

Figure 1 presents a data sample from the Rhapsodie corpus of spoken French annotated for prosody
and syntax (Gerdes et al., 2012).

The data file is available online in tabular form and can be displayed in a spreadsheet.' It is a list of
linguistic features dealing with syntax and prosody, and a list of annotated tokens from Rhapsodie
texts. All texts are identified by codes (column 1). Each text is further divided into separate
interlocutory units (column 2) and segmented into tokens (column 3). The remaining columns display
linguistic annotations of the tokens (columns 4-21):

A [B] C 5] E F G H 1 J K L 1 N &} P ] R s i u
1 |[Textip  TreeiD Tokenic Token Lemma POS  Mode Tense person Numbe: Gender  Gov_rection Type_rectior Gov_par: Type_para Gov_inher Type_inher  Gov_junc Type_jury Gov_junc-inhe: Type_junc-inher
2 |m2008 1 1 bonjour bonjour 51 0 root
3 |m2008 1 2
4 | m2008 1 3 Eic Eic 5N s masc 0 root
5 |M2005
6 |m200s 2 1 bonjour bonjour 5N sz masc 0 root
7 |m200s 2 2
8 |M2008 2 33 3 B_Pre 1 dep
9 |ma00s 2 4
0 m005 2 5 tous tous 5_fr0 3 p masc 3 dep
1| m2008
12 | m2008 3 1 nouvele nouvesu B_AG) sz fem 3 dep
13| m2008 3 2
14 | m2008 3 3 nuit nuit BN sz fem 0 root
15 | M2008 3 4
16| M2008 3 s de de 5_pre 3 dep
17| m2008 3 B
18| M2008 3 7 pilage pilage BN sg masc 5 dep
19 M200s 3 s
20 \m200s 3 set et 5 s junc
2l mM200s 3 10
22 mM00s 3 114 de b_Pre 5 para_coord 3 dep_inherited s junc

Figure 1. Data sample from Rhapsodie

Figure 2 shows the same data set transformed from the spreadsheet format into a Trameur base file
using regular expressions (Fleury, 2013b). The data structure is composed of two parts:

e A Thread (in French: trame), which is a list of items with position identifiers.

e A Frame, which is a list of corpus partitions defined on the Thread. Each partition has a name
and a list of named constituents identified through their first and last token positions on the
Thread.

Thus, each annotated token from the Rhapsodie corpus becomes an item identified by its position
on the Thread.
Dependence relations among items are annotated as follows: RELATION(TARGET), where:

e RELATION is a character string corresponding to the name of the relation
o TARGET is a numerical value of the position identifier on the Thread (see Figure 2).

All linguistic annotations from the Rhapsodie sample file are preserved in the Trameur base file.
These annotations can be further edited in the graphical user interface.

<item type="delim" pos="46"><I> </L><C>BLANK</C><1>BLANK</1><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a></item>

<item type="forme" <f>lance</f><c>B_V</c><1>lancer</l><a>indicative</a><a>present</a><a>3</a><a>gg</a><a>-</a><a>RO0T</a><a>-</a><a>-</a><a>-</a><a>-
</a></item>

<item type="delim" pos="48"><f> </[E><c>BLANR</c><1>BLANR</1><a>-</a><a>-</ad><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a></item>

<item type="forme" pos="49"><E>un<l/£><c>B D</c><1>mn</1><a>-</a><a>-</a><a>-</a><a>gg</a><a>masc</a><a>DEP(51)</a><a>-</a><a>-</a><a>-</a><a>-</a></item>
<item type="delim" pos="50"><f> </[E><c>BLANR</c><1>BLANR</1><a>-</a><a>-</ad><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</ad><a>-</a></item>

<item type="forme" f>m</f><c>5_ﬂ</c><l>m</l><a>f</a><a>f</a><a>f</a><a>§g</a><a>masc</a><a/a><a>7</a><a>7</a><a>7</a><a>7</a></1.\:en.
<item type="delim" pos="52"><f> </f£><c>BLANRK/c><1>BLANR</1><a>-</a><a>-</ad><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a><a>-</a></item> Thread

" 4="58359" £="59730" nd="85" nf="86"/>

W G="40347" £="40514" na="
" @=ngO079" £="60554" nd="
Kp n="M0010 " d="33229" £="33372" nd="41" nf="42"/>

Frame

Figure 2. Rhapsodie data in Trameur base file

! The Rhapsodie corpus texts are available for download from: http://www.projet-rhapsodie. fr




2.2  Exploring dependence relations

Dependence relations emerging from linguistic annotations can be explored, filtered and displayed in
several ways:

o Using graphs of dependence relations
o Using concordances and context return
o Using co-occurrence statistics

e Using visual tools (graphs) and text mapping

A detailed description of these features with related screenshots is available on-line (Fleury, 2013).

Figure 3 displays a sample graph of a double dependence relation from Rhapsodie. It is set by the
regular expression OBJ|SUB (OBJ or SUB), where the relation target for the lemma is “aimer” and the
annotation n°9 is ROOT:

i Sélection de relation 3 afficher B S
g Sélection des relations a afficher
Export d'un graphe Insérer les informations (avec REGEXP)
d'annotation sur la trame (XML) permettant de définir la relation visée :
a a La selation visée doit bore éfinie dans 1a premitre sone de saisic
) pax le nom de 1a zelation (majuscule) e par son muséro &'smmosation
correspondant, puis dans 1a seconde sone de saisie pour indiquer le
e [T mméro d'smnotation pemestant d'identifier les items
SEem e 3 Ex : Relation vizée : SUJ / Amnotation des relations : 7
n"Annotation des identifiants des items
Le bouton "Options™ permet d'afficher d'autres somes de saisie
permettans de filtrer les items associées aux relavions.
Relation visée : 0BJISUB 3
Position:<31923> n°Annotation Identifiant Item [V (Rosition) 0
= Forme:<aime>|Freq:13
N— Lemme :<aimer>|Freq:19 Filtrage sur les autres
(Ceri-Clic : désélection graphe) Cat:<B V>|Freq:5969 niveaux d'annotation
(Clic-droit : représentation du graphe) 2-00004:<indicative>|Fraq:4355 — —
2-00005:<present>|Freq:3738 = —
Affichage d'un graphe 2-00006:<1>|Freq:1884 3 S
de relations de dépendance : a-00007:<sg>|Freq:17353 Lesme . Lesme aimer
2-00008:<->|Freq: 61616
- a-00009:<ROOT>| Freq: 6162 Catégorie Cacégorie
ety 2-00010:<->| Freq: 74880 _ L
2-00011:<->|Freq: 74316
2-00012:<->| Freq: 76107 -00008 2-00008
Recherche d'un noeud 2-00013:<->|Freq: 76383
dans un graphe de dépendance : 2-00006 : 2-00006
a-00007 . a-00007
Sauvegarder/Effacer le Graphe a-00008 0BJISUB a-00008 ROOT
00010 a-00010
bl B
= a-00011 ) a-00011
a-o0012 . a-00012
a-o0012 . a-oo012
povee -

Figure 3. Graph of a double dependence relation

Figure 4 displays the nodes of the same graph in a concordance window. Selected annotations are
automatically highlighted.

3 Conclusion

Trameur is a tool for exploration of complex multi-layer linguistic corpora with different annotations.
It is built upon a Thread/Frame data model using XML. The software is distributed with a graphical
user interface. A reference package for Windows is available for free download from the official
website: http://www.tal.univ-paris3.fr/trameur.

Several other systems have been already developed for processing annotated corpora, for example:
ANNIS? and Macaon®. However, the novelty of Trameur consists in expanding a multi-layered data
model to all stages of corpus exploration, including text mapping features and statistical analysis
within a single graphical user interface.

Following this integrated approach, Trameur can be used, for example, to build complex linguistic
units, analyse their dependence relations and reveal their characteristic attractions using text statistics.

2 ANNIS (ANNotation of Information Structure): http://www.sfb632.uni-potsdam.de/annis/
3 MACAON Project: http://macaon.lif.univ-mrs.fr



contexte-partie

Concordance d'item :

[sé|ec[i0n po [_ REQEKP !} Shife-Clic(psle) : sélection | Clic-droit(pSle) : édition des amnnotations | Shift-Clic-droit(péle) : relation | Ctrl-Clic-droit(pSle) : recherche relation
e st i g g s Concordance de <sélection Positions>
Sélection Annotation :

PARTIE{PARTIE=D2001 }

¥ Fome I Lemme [ Catégorie et la personnalité aussi § j'siwme bien comprendre comment
PARTIE{PARTIE=M1003 }
en ce qui me concerne j'simeraic enseigner dans un
persévérante cbjective et juste § j' = énormément m'adresser
Annotation sélectionnée : § j'sime énormément m'adresser face & un auditgi==
PARTIE{PARTIE=D2007 }-----=====-| Position:<30021>
1 Forme trompeuse § ah oui § j'aime pas j~ non Forme:<énormément>|Freq:é
faiire conco: eace's § mais mais voild § ¢a j'aime pas § Lemme :<énormément>|Freq: é
mais mais voild § g¢a j'aime pas § ga Cat:<B_Adv>|Freq:2784
0| PARTIE{PARTIE=D0006 }----—-=—=—- 2-00004:<->|Freq:71023
mh mh § euh sinon j'aimerais euh & § a-00005:<->|Freq:72668
Coloration annotation euh sinon j'aimerais euh & § comme spécialité | a-00006:<->|Freq: 68304
p - a—OgOO7:<—>Ierq:55342
2% ca - = 3 - = = ih a-00008:<->|Freq:6161¢6
—_— . i Sélection des annotations a colorier... ' a-00009-<AD(30019) > | Freq:1
s = - - & % 2-00010:<->|Freq:74880
Sélection des annotations a colorier... R e e R
Insérer les informations permettant de définir 1'annotaticn visée (valeur SR s
- visée, regexp possible). Si 1'annotation est une relation entre items, e R e

7 . précisez le numéro d'annotation permettant de repérer les identifiants,
sinon, ne pas tenir compte de la seconde ligne qui suit :

1 Export Concordance | )
Annotation visée : L B_adv [EN - |
n°Annotation Identifiant Item [V (Position) 0
I Ajouter au Rapport : I Annuler I Chercher |
=i =

Figure 4. Access to dependence relations in a concordance window

Thus, the use of the Thread/Frame data model implemented in Trameur allows different
combinations of analyses when processing multifaceted linguistic annotations. We believe that this
framework offers new perspectives for corpus research.
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