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Abstract: The article presents an approach to the description of implicit discourse relations
(DRs) and the experience of its application to the creation of a corresponding dataset in
Russian. The material consists of texts from two parallel subcorpora of the Russian National
Corpus: English and French. Using the method of search with exclusion in parallel texts, a list
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of translation correspondences (pairs of text spans where the text in one language contains
markers of the DR in question, and the text span in Russian, on the contrary, does not contain
markers of the DR) was composed. The study was conducted using the example of the DRs of
cause and contrast, for which more than 1000 annotated translation correspondences were
formed. The groups of features used to describe implicit DRs are examined. The features are
illustrated with examples from the dataset.
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Introduction

Discourse relations (DRs) are relations that are established between units with
propositional content and describe the ways in which these units are related to each other!.
Depending on the perspective, such relations may be referred to as logical-semantic relations,
rhetorical relations, or simply coherence relations. Arguments of the DRs are defined as text
spans corresponding to the units connected by these DRs2.

DRs can be either explicit or implicit. Explicit DRs are precisely expressed using lexical
means, such as connectives or other markers that specify the relation’s semantics. Implicit
DRs are not expressed using any such means. Thus, in the example “I was late for work
because there were traffic jams” the DR of the cause is explicit (expressed by the connective
“because”), and in the example “/ was late for work, there were traffic jams” it is implicit (not
expressed).

Discourse relation recognition is a significant challenge in the field of natural language
processing (NLP). On the one hand, determining the presence of logical connections between
arguments and, on the other, understanding the semantics of these connections is of practical
significance for various NLP applications, such as text generation, summarization, sentiment
analysis, machine translation, etc.

The fact whether a relation is explicit or not is a significant factor in determining the
difficulty of automating the processing of this data. While in the case of explicit DRs,
processing can be largely automated by the presence of a marker, implicit DRs require a more

sophisticated approach [Xiang et al. 2024], [Cai et al. 2024]. In [Cai et al. 2024] it is noted

1 It should be noted that the units in some cases may not have a propositional content.

2 To be more precise, the arguments of the DRs should be referred to as the actual units of the content plan,
rather than the corresponding units of the expression plan (text spans), but this, in our view, would significantly
complicate both the presentation and comprehension of the material.
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that in experiments with explicit DRs researchers were able to achieve high metrics — more
than 90% in F1-score and accuracy — quite quickly, whereas for implicit DRs even the most
advanced methods can still only provide accuracy rates of about 70%.

To improve the quality of automatic recognition of implicit DRs, labelled data are required,
and the annotation is a complex and time-consuming procedure [Xiang, Wang 2023]. The
studies on the recognition of implicit DRs have been conducted mainly using English
material. Therefore, the collection of labelled data for other languages is of particular
importance [Jiang, He 2020].

The purpose of the article is to present an approach to the description of implicit DRs and
the experience of its application to create an appropriate dataset on Russian-language
material.

1. Source data and methods

The material consists of texts from two parallel subcorpora of the Russian National
Corpus: English and French. It is through the use of parallel texts that it is possible to identify
examples that are likely to contain instances of the implicit DR in question. For this task, the
method of search with exclusion in parallel texts presented in [Goncharov 2023] and tested in
[Goncharov, Inkova 2020] is applied. The point of the method is to obtain a list of such pairs
of parallel text spans where a text span in one language contains markers of the DR being
searched for, while a text span in another language does not contain markers of the same DR.
The method enables us to significantly accelerate the process of creating a set of annotated
examples of implicit DRs without having to resort to synthetic data: the only alternative we
could find would be to manually analyze all corpus.

The pairs of spans containing implicit DRs of the target type are annotated, and the result
of the annotation is saved in the database [Goncharov 2024] in the form of annotated
translation correspondence (ATC) [Goncharov, laroshenko 2024]. The main structural
elements of the ATC are: (1) blocks of the original and translated text, necessary and
sufficient for analysing the DR in question, where the DR arguments and, if present, its
markers should be highlighted; (2) feature sets of each text block; (3) a set of translation
correspondence features. The proposed annotation scheme allows for a significantly greater
number of features to be covered than the annotation scheme used in the most commonly

employed approach by the authors of the Penn Discourse Treebank (PDTB) to date [Prasad et



al. 2017], [Webber et al. 2019]. In the PDTB approach, when annotating a block of text with a
DR, essentially three things are specified: (1) the arguments of DR; (2) the marker of DR (in
the case of implicit DRs, also a potential connective that the annotator thinks could be used to
express that DR); (3) the type of DR. This corresponds to the first of the three ATC elements
(see above) with a single text block feature — DR type.

The study was conducted using the example of DRs of cause and contrast, for which more
than 1000 ATCs were formed. Table 1 contains information on the distribution of ATCs by
translation directions and DR types (as of 05.12.2024).

Original Translation DR Number of ATCs
Russian English cause 168
Russian English contrast 65
English Russian cause 146
English Russian contrast 52
Russian French cause 316
Russian French contrast 70
French Russian cause 135
French Russian contrast 50
Total 1002

Table 1: Main quantitative characteristics of the dataset
2. Text block features

The list of features was formed, on the one hand, as a result of the analysis of corpus data
and, on the other hand, based on several studies that also considered the problem of defining
features relevant for DR recognition [Xiang, Wang 2023], [Bunt, Prasad 2016], [Patterson,
Kehler 2013], [Hoek et al. 2018], [Das, Taboada 2018]. The list is not intended to be
exhaustive and may be revised in the future. Features can be classified on various bases, but
we will be guided by the logic of the ATC structure.

2.1. Features describing one of the DR’s arguments

We will consider the first group of features (Table 2).

Presence of a
Feature . DR of DR of
Feature lexical
subgroup marker cause contrast
interrogation + +
. exclamation + +
Qvntactic




o T

description of parenthesis - + -
the argument

complex sentence + +

several sentences + +

imperative + +
Verb form . +

transgressive + -

possibility (ontological or deontic) + +

_ wish + +
Modality : : : +

necessity (ontological or deontic) + +

epistemic possibility or necessity + +

. negation + +
Predicate +

mental + +

Subjective and emotion + +
evaluative _ +

vocabulary evaluation + +

Table 2: Features describing one of the DR arguments

The “Syntactic description of the argument” subgroup contains features that describe

the structure of the argument from a formal point of view and do not imply lexical markers.

The subgroup includes the following features:

interrogation: the argument is a question;

exclamation: the argument is an exclamation;
parenthesis: the argument is a parenthesis;

complex sentence: the argument includes several clauses;

several sentences: the argument extends beyond a single sentence.

The “Verb form” subgroup includes the following features:

imperative: the argument contains a verb in the imperative mood,

transgressive (called oeenpuuacmue): the argument contains a transgressive.

The “Modality” subgroup includes the following features:

ontological or deontic possibility (vous ‘can’, cymems ‘to be able to’);

wish (xomemaw ‘to want’);

ontological or deontic necessity (1aoo ‘to need’, Ovims dondicnvim ‘to have to”);
epistemic possibility or necessity (seposmno ‘probably’, dorxcno O6vime ‘it must

be’).



Each of these features indicates that the argument contains a lexical marker of the
corresponding modality. The decision not to distinguish between (1) ontological and deontic
modality and (2) epistemic possibility and necessity is due, on the one hand, to the choice of
the object of study (DRs) and, on the other hand, to the significant overlap of lexical markers
of these modality types, which it was decided not to distinguish, in the Russian language.

The “Predicate” subgroup integrates the semantic features of the main clause predicate in
the argument:

* negation: the argument contains a negation that affects the predicate of the argument's
main clause;
* mental predicate: the predicate of the main clause of the argument is a mental verb
(oymamo ‘to think’).
The “Subjective and evaluative vocabulary” subgroup includes the following features:

* evaluation: the argument contains a lexical unit that can be categorised as evaluative.

For example, evaluation of significance (gaorcusiti ‘important’), complexity (npocmoti
‘simple’), degree (cauwxom ‘too much’), etc.
* emotion: the argument contains a lexical unit that can be categorised as affective
(paoosamwvca ‘to be happy’, epycmums ‘to be sad’). Descriptions of physical
manifestations of emotions (3amonams Hocamu ‘stomping feet’, uHaxmypumwvcs
‘frowning’, 3aniaxame ‘crying’) were also included.

The definition of the boundaries of these semantic categories is a significant linguistic
challenge in itself. For the purposes of this study, we have relied our annotation on the RNC
semantic tagging system ([RNC], see the categories “evaluation” and “emotion”).

2.2. Features describing both arguments

We will consider the second group of features (Table 3).

Presence of a

Feature . DR of DR of
Feature lexical
subgroup cause contrast
marker
colon
Punctuation dash
and placement - -
in the text semicolon

different sentences

antonyms

]+ ]+ o+
]+ o+

synonyms




lexical repetition +
anaphora +
Lexical .
. time marker + -
correlations

change of state -

action — result -

part — whole -

e e S S R A

set — element -

Table 3. Features describing both DR arguments

The “Punctuation and placement in the text” subgroup contains features that describe

the structure of both arguments from a formal point of view and do not imply lexical markers.

The subgroup includes the following features:

colon;
dash;

semicolon;

Features are assigned if arguments are separated using one of the given punctuation marks.

different sentences: the arguments are not in the same sentence (each argument does

not need to be a complete sentence).

The largest subgroup, “Lexical correlations”, contains the following features:

anaphora: one argument contains an anaphor and the other contains its antecedent
(only in “content word + pronoun” format; see (1) below);

synonyms: the arguments contain synonyms, which we define quite broadly,
periphrases — anaphors, where the anaphor is presented as a content word — are also
included (sewyp — npeomem ‘thing — object’; nacenenue — scumenu ‘population —
inhabitants’; pexka — Hesa ‘river — the Neva’);

antonyms: the arguments contain antonyms, different types of antonymy are
acceptable, both gradable and complementary antonyms are included (xopowio — xyoo
‘good — bad’; wymra — ecepvés ‘a joke — to take something seriously’).

lexical repetition: the arguments contain lexical repetition.

time markers: the arguments contain an indication of time periods (cecoons — suepa
‘today — yesterday’);

change of state: one argument describes a situation, the other argument contains an

indication that the situation has changed; see (2) below;



action — result: one argument contains an indication of an action, the other argument
contains an indication of the result of the action, usually contrary to what was
expected (uckamv — ne natimu ‘to seek — not to find’);
part — whole: one argument contains a meronym, the other a holonym (ruyo —
yenogex ‘a face — a person’);
set — element: one argument contains an indication of a set, another argument
contains an indication of one of the elements of the set. Thus, in the example «JIro6ur
cobak, He mobut kxomek» (“He loves dogs, he doesn't like cats”) the set is not
mentioned directly, but it is clear that dogs and cats here act as elements of the set
“pets”.

3. Examples from the dataset

We will examine some examples of translation correspondences that have been annotated
using the presented list of features.

(1) [PaneHBIX y4ecTb MbI HE MOTIIH |arg2 — [MX MPOTUBHHUK 3a0pai ¢ OO0 |argl.

[We could not count the wounded]ae2, [because the enemy took them away with
him]arg1.

. H. Mensenes, M. A. benaxosa. 3to 6su10 mox PoBuo (1948) | Stout hearts (mep.
D. Skvirsky; 1961)

In (1) the arguments are related by the DR of cause, which is implicit in the Russian text
and expressed by the connective because in the English one.

Group of features of individual arguments: argument 2 in both texts is characterised by
two features — “negation” (ne; not) and “modality: possibility” (moenu, could)3.

Group of features of both arguments: arguments 1 and 2 in both texts have the feature
“anaphora” (panenvix — ux, wounded — them). In the Russian text, there is a dash between
the arguments, therefore they are assigned the corresponding feature; in the English text the
feature is not presented.

(2) Ognaxnel, xkorga Topombbkku He ObUIO aoma, HesHalika 3a0paincss B aBTOMOOWIIb,
KOTOPBIH CTOSUT BO JIBOPE, M CTaJI IepraTh 3a pplyard U Haxumars nenand. [CHavyana y

HETO HMYETO HE TOTyYaJIOCh Jargl, [IIOTOM BAPYT MaminHa 3a(bIpKaia U MOeXama Jarg.

3 1t should be noted that when annotating implicit DRs, the complex character of annotation is crucial. Some
features may be significant not by themselves but in combination with other features. Thus, a typical
combination is the complex of negation and modality, as in the presented example.



One day when Swifty was out Dunno saw the car standing in the yard. He climbed
into it and began pulling levers and pressing pedals. [At first nothing happened]arg1,
[but all of a sudden the car gave a sputter and began to move]Jarg.

H. H. Hocos. Ilpuxmrouenus Hesnaiiku u ero apyseit (1954) | The Adventures of
Dunno and his Friends (nep. M. Wettlin; 1980)

In (2) the arguments are related by the DR of contrast, which is implicit in the Russian text
and expressed by the connective but in the English one.

Group of features of individual arguments: argument 1 in both texts is characterised by
the feature “negation” (ne, nothing).

Group of features of both arguments: arguments 1 and 2 in both texts have the feature
“change of state”. Argument 1 presents the situation — the car does not start and does not
move despite Dunno’s efforts; in argument 2 the situation changes — the car starts. Lexical
markers for Russian: ne nonyuanroce — noexana; for English: nothing happened — began to
move. It should be noted that the feature “change of state” usually implies the presence of
several lexical markers necessary to describe the situation. “Change of state” in the Russian
text is also supported by the feature “time marker” expressed by a pair of lexical markers
crhawana — nomonm (‘at first — later’).

(3) — OObruHOE cmpammBai, — Kakoil y Tebs cpok? S ckaszam: [IPOCHI MATH |argl,
[momyuun 1ecsTh |arg2.
‘He asked the common questions: — What is your term? I said: [asked for five]arg,
[got ten]arg2’
— Les choses habituelles: combien tu tires, tout ¢a. Je lui ai répondu: [il en a demandé
cingJargl [mais en a récolté dixJarg.
B. C. I'poccman. XKuznb u cyanba (1959) | Vie et destin (mep. A. Berelowitch; 1980)

In (3), the arguments are related by the DR of contrast, implicit in the Russian text and
expressed by the connective mais in the French text. The example is remarkable for the
feature “action — result” with lexical markers being the ratios mpocun name — nomyuun
Odecsaimo in Russian and demandé cing — récolté dix in French. The example also illustrates a

typical pattern for the “action — result” feature: the result does not match the expectation.



Conclusion

Thus, a new dataset of more than 1000 ATCs with implicit DRs in Russian has been
introduced in the article. Each example in the dataset is provided with a more detailed
annotation than in similar datasets created for other languages. The annotation system implies
not only the definition of the arguments, semantics, and marker (if present) of this DR but
also the formation of a group of features of the text block describing it in terms of structure
and semantics. In our opinion, a set of text block features — especially when describing
implicit DRs — is one of the most important results of analysing linguistic data. We can
assume that further consideration of the features can bring us closer to answering the question
of how DRs are understood even in the absence of a marker, and what the role of markers in
ensuring text coherence is — to establish DRs or to express DRs that can be inferred from

analysing the content of arguments even without a marker.
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