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Abstract

We present a tool for annotation of se-
mantic inter-sentential discourse rela-
tions on the tectogrammatical layer of
the Prague Dependency Treebank
(PDT). We present the way of helping
the annotators by several useful features
implemented in the annotation tool, such
as a possibility to combine surface and
deep syntactic representation of sen-
tences during the annotation, a possibili-
ty to define, display and connect arbi-
trary groups of nodes, a clause-based
compact depiction of trees, etc. For
studying differences among parallel an-
notations, the tool offers a simultaneous
depiction of parallel annotations of the
data.
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The Prague Dependency Treebank 2.0 (PDT
2.0; Haji¢ et al., 2006) is a manually annotated
corpus of Czech. It belongs to the most complex
end elaborate linguistically annotated treebanks
in the world. The texts are annotated on three
layers of language description: morphological,
analytical (which expresses the surface syntactic
structure), and tectogrammatical (which ex-
presses the deep syntactic structure). On the tec-
togrammatical layer, the data consist of almost
50 thousand sentences.

For the future release of PDT, many addition-
al features are planned, coming as results of
several projects. Annotation of semantic in-
ter-sentential discourse relations (Mladova et
al., 2009)" is one of the planned additions. The

Introduction

"It is performed in the project From the structure of a sen-
tence to textual relations (GA405/09/0729), as one of sev-
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goal is not only to annotate the data, but also to
compare the representation of these relations in
the Prague Dependency Treebank with the an-
notation done at the Penn Treebank, which was
carried out at University of Pennsylvania
(Prasad et al., 2008).

Manual annotation of data is an expensive
and time consuming task. A sophisticated anno-
tation tool can substantially increase the effi-
ciency of the annotations and ensure a higher in-
ter-annotator agreement. We present such a tool.

2 Tree Editor TrEd and the Annota-

tion Extension

The primary format of PDT 2.0 is called PML.
It is an abstract XML-based format designed for
annotation of linguistic corpora, and especially
treebanks. Data in the PML format can be
browsed and edited in TrEd, a fully
customizable tree editor (Pajas and Stépanek,
2008).

TrEd is completely written in Perl and can be
easily customized to a desired purpose by exten-
sions that are included into the system as mod-
ules. In this paper, we describe the main fea-
tures of an extension that has been implemented
for our purposes. The data scheme used in
PDT 2.0 has been enriched too, to support the
annotation of the discourse relations.

2.1 Features of the Annotation Tool

A tool for the annotation of discourse needs to
offer several features:

e  creation of a link between arguments of
a relation

®  exact specification of the arguments of
the relation

eral tasks.
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®  assigning a connective to the relation

adding additional information to the re-
lation (a type, a source, a comment etc.)

Links between arguments: The annotation
of discourse relations in PDT is performed on
top of the tectogrammatical (deep syntactic) lay-
er of the treebank. Similarly to another exten-
sion of TrEd, dedicated to the annotation of the
textual coreference and the bridging anaphora
(Mirovsky et al., 2010), a discourse relation be-
tween nodes is represented by a dedicated at-
tribute at the initial node of the relation, con-
taining a unique identifier of the target node of
the relation.” Each relation has two arguments
and is oriented — one of the arguments is initial,
the other one is a target of the link. The link is
depicted as a curved arrow between the nodes,
see Figure 1. Although the arrow connects the
two nodes, it does not mean that the two nodes
themselves equal the two arguments of the rela-
tion — more about it later.
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Figure 1. An arrow represents a link.

Additional information about the relation is
also kept at the initial node — there is an at-
tribute for the type, an attribute for the source
(who annotated it) and an attribute for a com-
ment.

Extent of the arguments: Usually, an argu-
ment of a discourse relation corresponds to a
subtree of a tectogrammatical tree and can be
represented simply by the root node of the sub-
tree. However, there are exceptions to this

% The data representation allows for several discourse links
starting at a single node — there is a list of structured dis-
course elements representing the individual relations.
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rule”. Sometimes it is necessary to exclude a
part of the subtree of a node from the argument,
sometimes the argument consists of more than
one tree and sometimes it is even impossible to
set exactly the borders of the argument. To al-
low for all these variants, each discourse link
has two additional attributes specifying range of
the initial/target argument (both are stored at the
initial node of the link). The possible values are:

e  “0” (zero) — the argument corresponds

to the subtree of the node

N (a positive integer) — the argument
consists of the subtree of the node and of
N subsequent (whole) trees

“group” — the argument consists of an
arbitrary set of nodes (details below); this
should only be used if the previous op-
tions are not applicable

“forward” — the argument consists of
the subtree of the node and an unspeci-
fied number of subsequent trees; should
only be used if more specific options are
not applicable

“backward” — similarly, the argument
consists of the subtree of the node and an
unspecified number of preceding trees;
should only be used if more specific op-
tions are not applicable

Groups: An argument of a discourse relation
can consist of an arbitrary group of nodes, even
from several trees. The fact is indicated in a
range attribute of the relation (by value
“group”). Another attribute then tells which
group it is. Groups of nodes inside one docu-
ment are identified by numbers (positive inte-
gers). Each node can be a member of several
groups; a list of identifiers of groups a node be-
longs to is kept at the node. Every group has a
representative node — if a discourse link
starts/ends at a group, graphically it starts/ends
at the representative node of the group, which is
the depth-first node of the group belonging to
the leftmost tree of the group. Figure 2 shows an
example of a group. In the example, the right
son (along with its subtree) of the target node of
the relation has been excluded from the target
argument of the relation (by specifying the tar-
get group of nodes, which is graphically high-
lighted). The right son (and its subtree) is actu-
ally the initial argument of the relation.
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Figure 2. A group of nodes.

Connectives: A connective of a discourse re-
lation is represented as a list of identifiers of
(usually) tectogrammatical nodes that corre-
spond to the surface tokens of the connective;
the list is kept at the initial node of the relation.
It is often only one node, sometimes it consists
of several nodes. However, some tokens (like a
colon — ) are not represented on the tec-
togrammatical layer (at least not as a node).
Therefore, identifiers of nodes from the analyti-
cal layer are allowed as well.

Collapsed trees: To be able to display more
information using less space, a collapsed mode
of depicting trees has been implemented.
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Figure 3. A collapsed mode of depicting trees.

11

A simple algorithm based on the tectogram-
matical annotation has been employed to col-
lapse each subtree representing an individual
clause of the sentence into one node. Figure 3
shows an example of two collapsed trees.

Discourse relations most often start/end at
nodes representing roots of the clauses. In those
rare cases when the discourse relation should
lead inside a clause, the annotators can un-col-
lapse the trees, create the link, and collapse
back. Such a link would then be depicted with a
dotted arrow.

Other features: The tool also incorporates
some other features that make the annotation of
discourse relations easier. Based on their prefer-
ence, the annotators can annotate the relations
either on the trees or on the linear form of the
sentences in the text window of the tool. In the
sentences, the tokens that represent the
initial/target nodes of the relations are highlight-
ed and easily visible.

2.2  Parallel Annotations

To study discrepancies in parallel annotations, a
mode for depicting parallel annotations exists. It
can display annotations of the same data from
two or more annotators. Figure 4 shows parallel
annotations from two annotators. In this exam-
ple, the two annotators (“JZ” and “PJ”) agreed
on the relation on the top of the figure, they also
marked the same connective (‘“Poté”), and se-
lected the same type of the relation (“preced(-
ence)”). They also agreed on the range of both
the arguments (“0”, i.e. the subtrees of the
nodes). The other relation (on the left, below the
first one) has only been recognized by one an-
notator (“JZ”).
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Figure 4. Parallel annotations.



3 Conclusion

From the technical point of view, we have de-
scribed features of an annotation tool for seman-
tic inter-sentential discourse relations in the
Prague Dependency Treebank 2.0. We have
shown how it (hopefully in a simple and intu-
itive manner) allows for quite complex configu-
rations of arguments, and offers features that
make the annotation easier. A mode for study-
ing parallel annotations has also been imple-
mented.

Evaluation of such a tool designed for a high-
ly specific task is difficult, as the tool does not
produce any direct results (apart from the anno-
tated data) and is highly adapted to our — given
the tectogrammatical trees — quite unique needs.
(The annotated data themselves, of course, can
be (and have been, see Zikanova et al., 2010)
evaluated in various ways.) Bird and Liberman
(2001) listed some very general requirements on
annotation tools for linguistic corpora, namely:

e generality, specificity, simplicity,
searchability, browsability,

maintainability and durability.

The first requirement applies both to the an-
notation tool and the annotation framework. As
described e.g. in Mladova et al. (2009), the an-
notation framework that we use is based on the
knowledge obtained from studying various oth-
er systems, especially the Penn Discourse Tree-
bank (Prasad et al., 2008), but naturally it has
been adjusted to specific needs of the Czech
language and PDT. The inter-connection of our
system with the tectogrammatical layer of PDT
helps in some annotation decisions, as many
ambiguities have already been solved in the tec-
togrammatical annotation.

The second requirement — searchability and
browsability — is very easily fulfilled in our
framework. A very powerful extension for
searching in PML-formatted data, called PML
Tree Query, is available in TrEd (Pajas and
Stépanek, 2009).

PML is a well defined formalism that has
been used extensively for large variations of
data annotation. It can be processed automati-
cally using btred, a command-line tool for ap-
plying Perl scripts to PML data, as well as inter-
actively using TrEd. Therefore, we believe that
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our annotation framework and the annotation
tool fulfill also the third requirement.
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