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Abstract. This paper presents a new annotation tool for aligned bilingual corpora, which allows the annotation of a wide range of information, ranging from information about words (such as part-of-speech tags
or named-entities) to quite complex annotation schemas involving links
between aligned segments, such as co-reference or translation equivalence
between aligned segments in the two languages. The annotation tool is
implemented as a component of the Ellogon language engineering platform, exploiting its extensive annotation engine, its cross-platform abilities and its linguistic processing components, if such a need arises. The
new annotation tool is distributed with an open source license (LGPL),
as part of the Ellogon language engineering platform.
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Introduction

The huge amount of the available information on the Web has created the need
of effective information extraction systems that are able to produce meta-data
that satisfy user’s information needs. The development of such systems, in the
majority of cases, depends on the availability of an appropriately annotated corpus in order to learn extraction models. The production of such corpora can
be significantly facilitated by annotation tools. While a considerable number of
annotation tools can be found in the literature [1,2], they are mostly targeting
monolingual documents, lacking any support for aligned bilingual corpora. However, as parallel corpora are often used as linguistic resources in translation, some
tools have been developed to facilitate research in translation and multilingual
corpus analysis, including the following ones:
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GATE [3] is a language engineering platform, which offers support for aligning corpora. Text alignment can be achieved at document, section, paragraph,
sentence and word level. “Compound documents” are created by combining existing documents and by aligning various text segments between documents. It
is unclear, however, whether the user can annotate information across the participating documents. Another popular tool is ParaConc [4] whose main characteristics are an alignment function, concordance search, search for specific words
and their possible translations, corpus frequency and collocate frequency. However ParaConc offers no annotating facilities. A fairly recent tool is InterText3 ,
which is an editor for aligned parallel texts. It has been developed for the project
InterCorp, in order to edit and manage alignments of multiple parallel language
versions of texts at the level of sentences. However, similar to ParaConc and
perhaps GATE, it does not support annotation of documents, only alignment
between segments. Another parallel corpus alignment toolbox is Uplug [5], which
is a collection of tools for linguistic corpus processing, word alignment and term
extraction from parallel corpora. All these tools offer support for aligning segments in bilingual documents, but do not offer other annotation facilities, beyond
alignment.
On the other hand, there exist tools that allow any type of linguistic annotation, but provide no special support for bilingual documents. Callisto is a
multilingual, multi-platform tool providing a set of “annotation services” [6].
Its standard components are textual annotation view and a configurable table
display. Some of the tasks performed are automatic content extraction entity
and relation detection, characterization and co-reference, temporal phrase normalization, named entity tagging, event and temporal expression tagging etc.
The IAMTC Project combines already existing facilities and newly developed
ones and has developed an annotation tool for text manipulation. The Project
involves the creation of multilingual parallel corpora with semantic annotation
to be used in natural language applications [7]. Annotation includes dependency
parsing, associating semantic concepts with lexical units, and assigning theta
roles. MULTEXT [8] is a project involving the development of tools on the basis
of “software re-usability”, and multilingual parallel corpora. It combines NLP
and speech, and examines the possibilities for such a combination by harmonizing tools and methods from both areas. The annotation is performed with a
segmenter, a morphological analyser, a part of speech disambiguator, an aligner,
a prosody tagger, and post-editing tools. Thus, the annotated data provide information about syntax, morphology, prosody and the alignment of parallel texts.
Finally, Propbank is a project where a corpus is annotated with semantic roles for
verb predicates [9]. Annotation is performed with the help of Jubilee by simultaneously presenting syntactic and semantic information. The process is facilitated
by Cornerstone, a user-friendly XML editor, customized to allow frame authors
to create and edit frameset files.
The tool presented in this paper is an attempt to narrow the gap between
these two types of annotation tools. Allowing the alignment of bilingual, parallel
3
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documents at sentence level, the tool allows the annotation of any type of linguistic annotation on document pairs simultaneously, by presenting to the end
user a synchronised view of both documents with aligned sentences next to each
other.
1.1

Motivation and features of the new annotation tool

The annotation tools presented in the previous section have been developed to
cover specific and diverse needs, with each tool exhibiting different characteristics and capabilities, making difficult to find a single tool that concentrates
the majority of features. Each of the tools presented in the previous section
has significant features and capabilities but none of them is an all-in-one tool.
Of course, the desired features of an annotation tool are closely related to the
requirements of a specific annotation task, constituting the construction of a
generic set of desired features quite difficult. The scope of the research that motivated the creation of this tool combines mainly translation, parallel corpora
(original-source texts and translation-target texts), semantics, pragmatics, and
discourse. Being developed within the framework of wider research in the analysis of parallel texts from a translation point of view, the new annotation tool
concentrates characteristics that cannot be found altogether in a single tool. In
particular:
a) it imports aligned texts already processed in an efficient alignment tool, allowing a corpus builder to use an external aligner of one’s own choice;
b) each pair (i.e. translation unit) of aligned texts is clearly separated from the
other pairs. At the same time, they keep their place in the text manifesting coherence relations and flow of text meaning and discourse in each language;
c) the tool allows the location of possible translation equivalents within a specific context, always keeping the source text item and its target text equivalent
in a close, binary relationship. This unfolds the variety of equivalents an item
can have that may be either context dependent or context independent, and also
reveals translation procedures and strategies;
d) it allows the creation of a comparable profile at sentence level of the source
text entry and its target text equivalent by entering accompanying information
based on their context (distribution of the entries, collocations, etc.). The source
text entry and its equivalent are seen comprehensively as a whole during the annotation process;
e) it displays all the attribute sections and fields for each source text entry and
its target text equivalent, providing easy access with one click;
f) it allows the examination of the target text in its own right to identify cases,
if any, of linguistic items that are present without being a translation equivalent
of a source text entry;
g) it allows the correlation of discourse topics with the frequency of the linguistic
items and their translation equivalents in the two languages, and also with their
profile. Additionally, it allows both intra-linguistically and inter-linguistically
analysis;
h) it provides detailed statistics [10], which allows the grouping of information
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of the entries for specialized analysis of results; and the tables of statistics are
exportable to widely commercial formats such as Microsoft Excel.

2

Reusing Ellogon’s Annotation Engine

The Ellogon language engineering platform [11] offers an extensive annotation
engine, allowing the construction of a wide range of annotation tools for both
plain text and HTML documents. This annotation engine provides a wide range
of features, including: a) cross-platform graphical user interface, b) use of standard formats, c) customized annotation schemata, d) automatic annotation, and
e) comparison facilities to identify mismatches among independent annotations
of the same document, or calculate inter-annotation agreement. Despite the fact
that these features are not unique among the available annotation tools (i.e.
most of these features are also supported by tools offered by Callisto, Wordfreak4 , GATE [3], MMAX2 [12], Knowtator [13], and AeroSWARM [14]), reusing
an annotation engine allows for rapid and robust development of a new annotation tool, through the re-use of tested components. The annotation engine of the

Fig. 1. Example of some annotation types, allowed in annotation schemas.

Ellogon language engineering platform is configurable through XML files that
define annotation schemas. The tool reads the annotation schema from an XML
file, and presents to the annotator a suitable GUI for annotating text segments.
The XML annotation schema language provides a variety of types that can be
annotated. While most available types, along with their visual representation
in the GUI, can be found in [15] and [2], the types that relate to the grouping
of several segments and other information in a single annotation to facilitate
annotation of co-reference or other types of relations, are shown in the following
4
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list: a) A span or segment (fig. 1-A), represented by a textual label (specified
by the annotation schema), the text of the segment, its offsets, a button to fill
in the segment from the current selection, and a button to clear the segment.
b) A description (fig. 1-B), which the user can fill in with arbitrary text. Represented by a textual label and an entry widget, where arbitrary text can be
entered. c) A category (fig. 1-C), selectable from a set of predefined categories
by the annotation schema. Represented by a textual label and a combo-box widget, allowing the user to select a category from a set of predefined categories.
d) A boolean value (fig. 1-D), denoting the presence or absence of an attribute.
Represented by a textual label and a check-box widget.
2.1

The Aligned Bilingual Corpora Annotation Tool

After describing the annotation engine, the next step towards the creation of
an annotation tool for aligned corpora is: a) to define a format for representing
aligned bilingual corpora within the Ellogon platform, b) to extend the visualisation components to display correctly an aligned document, and c) to extend
the annotation engine to operate on the extended visualisation components. A
screenshot of the annotation tool can be seen in fig. 2. Aligned documents are
displayed one next to the other, aligned at sentence level. The annotation schema
used by the configuration shown in fig. 2 relates to the analysis of parallel texts
from a translation point of view. Segments having the same colour between texts
in the two languages in fig. 2 denote that they belong to the same annotation
(group of features). Clicking on any of them enables the editing/modification of
the relevant annotation, through the inputs on the right side of the tool.

Fig. 2. The New Annotation Tool for Aligned Bilingual Corpora.
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Usage Example: Connectives in Parallel Corpora

The main motivation for the development of this new annotation tool for aligned
bilingual corpora has been the need to analyse the role of connectives in parallel
corpora from both a linguistic and a translation perspective. To start with, the
tool allows the researcher to build what we decided to call parallel comparable
corpora. Parallel comparable corpora can be bilingual or multilingual collections
(with more than one target language collections as translation of a source collection); be of the same genre or not; include source texts and their target texts;
be grouped according to some textual resemblance – topics, text types etc. –
although they cover different general topics; and be compared at various levels. For instance, a collection about the general topic agriculture is divided into
subcollections with distinct text types and/or discourses and/or subtopics etc.
The subcollections within the same collection can be contrasted with each other
at the level of source text/language-intralinguistically or target text/languageintralinguistically. For instance if and how a linguistic form or a feature of context
changes profile through different subcollections of the same collection. Also the
subcollections can be contrasted at the level of translation-interlinguistically.
For instance, if and how the translation of linguistic forms changes through the
different subcollections. If more than one collection of a different general topic
is included in the corpus, but with, at least to some extent, comparable subcollections, then similar subcollections of different collections can be compared
both intralinguistically (compare only source texts among comparable subcollections or compare only target texts among comparable subcollections) and
interlinguistically (compare how source texts are translated among comparable
subcollections). If more than one genre is included then the comparison starts
at the level of genres.
The tool is tested on a parallel comparable corpus, a special corpus of press
releases of the European Commission, drawn from the electronic text library
of all EU press releases (RAPID5 ), with two thematic categories-collections,
Presidency with fifty pairs of English and Greek press releases, and Agriculture and rural development with fifty eight pairs of English and Greek press
releases. Each of these thematic collections is further divided into separate thematic subcollections that can be comparable between the two collections, at least
to some extent, despite the collections being of a different topic, i.e. Agriculture
vs Presidency. Presidency collection is divided into six subcollections: Agreements or approval of decisions, Awards and celebrations, Visits and meetings,
Proposals and policies, Various, Reports and surveys. Agriculture collection is
divided into five subcollections: Agreements or approval of decisions, Proposals
and policies, Reports and surveys, Approval of EU countries’ plans, Warning
and legal action. The names of the subcollections are comprehensive and cover
a wide range of similar topics which have something in common, for instance
somebody adopts something, the Commission proposes something, somebody is
related to a meeting/conference/dialogue etc. The thematic subcollections in fact
5
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reflect different text types. Different text types may reflect different dominant
discourses or functions or purposes. So far, the tool has processed both collections, Presidency and Agriculture by annotating the entries in question (adversative/contrastive/concessive discourse connectives and “and” connective).
Analysis at this stage is focused on Presidency collection and its subcollections
from a translation perspective. Findings show that the contrastive/concessive
group of connectives keep their role in the Greek text with overwhelming persistence compared to “and”. Only “yet” seems to differentiate itself from the rest of
its group. Another finding is that the omission of discourse connectives in translation is not necessarily related to the large or small number of these connectives
in the source texts. Having higher availability of a specific type of connective in
a collection or subcollection is not necessarily related to higher omission rates of
that type of connective. Findings from the addition of discourse connectives in
the target texts show that contrast/concession is more persistent in the Greek
press releases. Relating these findings with findings from a manual contextual
analysis on a sample corpus of Agriculture collection the conclusion strengthens
Sidiropoulou’s [16,17] findings about the Greek reader viewing the world from
a contrastive perspective. As to the question whether different text types affect
the translation of these two groups of discourse connectives, One-Way ANOVA
of “and” and its typical Greek translation equivalent “kai” – this pair was tested
due to adequate amount of data – showed that there is a systematic influence
of the text type on the frequency of the translation of “and” as ‘και’ . What
determined the outcome of the One-Way Analysis of Variance is a particular
subcollection Agreements or approval of decisions which has distinct features
from the rest of the subcollections of that collection.
3.1

The Annotation schema

Annotation is conducted by associating attributes to the linguistic items. The
devised annotation schema involves parallel documents in the English (EN) and
Greek (EL) languages, and contains three sections of attribute fields: a) The first
section is general and the most frequently used. In the first section, the focus is
on the source text entry (ST EN) and the target text entry (TT EL), where the
latter is considered the translation equivalent of the former in that context. The
ST EN fields that follow relate to accompanying information of that token based
on the particular context. The same goes for the TT EL fields of the TT EL entry.
b) The next section, target text addition (TT Addition), involves the addition
of the items in question in the target texts, where there exists no connective or
discourse marker in the source text. c) The third section, Context, involves the
context of the texts. The original concept of that section is an attempt to map
the differences emerging from the translation process between the two texts.
First Section of Attributes – General Section On the right side of the
tool (fig. 3), the three sections of attributes defined by the annotation schema
are presented. In the first section, the focus is on the source text entry (ST EN)
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Fig. 3. First Section of Attributes – General Section.

and the target text entry (TT EL) where the latter is considered the translation
equivalent of the former in that context. The ST EN and TT EL fields that follow
relate to accompanying information of those annotated segments (tokens) based
on the particular context. The fields “ST EN/TT EL Expression” accommodate
cases where the ST EN/TT EL entries are part of an expression or form a collocation with the surrounding words. Each entry is also annotated for its rhetorical
relation and category in that particular context. The values in these fields have
been selected in relation to the connectives and discourse markers of interest.
For cases where the discourse marker or connective has another function except
for the linking one, the value “0” in the “ST/TT Rhetorical Relation” fields
and the value “Other” in the “ST/TT Category” fields have been provided. The
check-box of the “ST/TT Phrase-level Connection” provides information about
how often the ST and TT markers/connectives in question link predicates or
non-predicates (noun phrases, adjectival phrases etc.) in their language respectively. Difference in the type of connection between the ST EN entry and its
TT EL equivalent entry manifests different syntactic structures, and perhaps
participant roles in the source and target languages. This in turn may reflect
translation strategies, i.e. shifts, transpositions, modulations etc.
The “ST/TT Position” fields relate to the distribution of the tokens. When
the ST EN entry and its TT EL equivalent are seen in parallel and a change
in position is noted, then different thematic and rhematic structures and focus
may be reflected in the two languages. Omission of an ST EN entry in the target
text is also checked (“ST/TT Omission”). An example can be a token of the
additive conjunction “and” (fig. 3): This entry involves the token “and”, highlighted with blue colour in the translation unit 19. Based on its attributes, it
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is a conjunction of addition (“ST Rhetorical Relation” = “Addition”), a coordinator in particular (“ST Category” = “Coordinator”), and connects phrases
(non-predicates) (“ST Phrase-level Connection” box checked). The token acting
as its equivalent in the target text is και (kae) “and”, which is also a conjunction of addition (“TT Rhetorical Relation” = “Addition”), a coordinator (“TT
Category” = “Coordinator”), and connects non-predicates (“TT Phrase-level
Connection” box checked).

Fig. 4. Second Section of Attributes – TT Addition.

Second Section of Attributes – TT Addition The next section, TT Addition, involves the addition of the items in question in the target texts (fig. 4).
There are similar fields as in the first section of attributes. Since in this section
of attributes the starting point is the target text, a couple of extra fields of attributes have been added: the “TT Rendering of” field, which attempts to classify
the category of the word/phrase in the ST, if any, that motivated the addition
of the discourse marker/connective in the TT; the “TT Analysis/Rendering of
Text/Expression” field where the ST word/phrase is entered. Finally, there is
one more field, “ST Clue for Additional TT EL”. Practically, the last two fields
have a similar function providing distinct ways to enter information. An example
can be found in translation unit 5 of fig. 4: according to the annotation, the TT
EL entry και (kae) ‘and’ that was added in translation unit 5, is not used as a
conjunction (“TT Rhetorical Relation” = “0”) and performs a different function
from coordination in the structure of the sentence (“TT Category” = “Other”).
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Third Section of Attributes – Context The third section involves the context of the texts. The motivation of this section is an attempt to map the differences that emerge from the translation process. These differences can be:
a) grammatical, i.e. a change in the tense of a verb form; b) semantic, i.e. the
choice of a slightly/a lot different semantically TT EL equivalent; c) pragmatic,
i.e. the choice of a completely different expression in the TT to render ST meaning; or d) lexical, i.e. the addition or omission of a word/phrase in one of the two
texts. The following pairs of fields have been designed: a) “ST Verb” (or verb
phrase) – “TT Verb” (or verb phrase), b) “ST Adjective” (or adjectival phrase)
– “TT Adjective” (or adjectival phrase), c) “ST Adverb” (or adverbial phrase)
– “TT Adverb” (or adverbial phrase), d) “ST Other” – “TT Other”. The last
pair involves differences that do not fall under any of the other pairs. Then the
differences recorded can be evaluated compared with each other based on which
of the two options – “ST option” or “TT option” – is more or less strong in
meaning, more or less informative, more or less appellative, and more or less
affective. Some of these differences between the two texts are mandatory driven
by language restrictions, for instance, or optional driven by cultural preferences,
register, politics etc. Either way, these differences create an effect to the reader.
So under the ST fields there are two check-boxes “ST More”, “ST Less” and under the TT fields, “TT More” and “TT Less”, respectively. For each difference
entered the relevant box is checked; ST entry evaluated as “ST More” or “ST
Less” and TT equivalent evaluated as “TT More” or “TT Less”. Finally, there
is a check-box in this section, “Compensation”, modelled after the translation
strategy. Compensation refers to making up for the loss of meaning or effect in
some part of the sentence, in another part of that sentence, or in a contiguous
sentence [18]. This box is checked when the difference in context in the two texts
is due to the translation strategy of compensation.

4

Conclusions and Future Work

In this paper we present a new annotation tool, which is able to annotate a wide
range of information on aligned parallel corpora and parallel comparable corpora,
implemented as a plug-in of the Ellogon language engineering platform, and
distributed as open source. The annotation tool has been used in the context of
analysing parallel/parallel comparable corpora from a translation point of view,
concentrating mainly on the role of connectives. The annotation tool presented
in this paper was proved extremely user friendly and robust in its operation, for
the case studied. It offers to the researcher the advantage of selecting an external
alignment tool for aligning a corpus of parallel texts according to his/her needs.
In addition, it is very flexible when studying linguistic items and translation
issues, and at the same time allows analysis pertaining to discourse, semiotics,
ideology, culture etc. [10]. Thus the researcher works with a tool that is easily
adjustable to his/her varied needs in relation with the annotation of bilingual
data. As future work, we aim to integrate the aligned corpora annotation with
the (semi) automatic annotation facilities offered by the Ellogon platform.
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