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Abstract

A corpus-based study of local coherence as established by anaphoric links between the elements in the thematic (Topic) and the
rhematic (Focus) parts of sentences in different genres of discourse. The study uses the Czech data present in the Prague Dependency
Treebank and annotated for surface and underlying syntactic relations, the contextual boundness of tree nodes (from which the bi-
partition of the sentence into Topic and Focus can be derived) and the coreference and bridging relations. Among the four possible
types of the relations between anaphoric links and the Topic—Focus bipartition of the sentence, the most frequently occurring type is a
link between the Topic of the sentence to the Focus of the immediately preceding sentence. In case there is an anaphoric link leading
from the Focus of one sentence to the Topic or Focus of the immediately preceding sentence, this link frequently leads from a
contextually bound element of the Focus, which supports the assumption that it is convenient to distinguish between “overall” Topic
and Focus and the local Topic and Focus and/or the anaphoric relation is of the type of bridging and the relationship is often
interpreted as a contrast. As for the relationship between the relations of the Topic-to-Topic type, due to the word order typological
difference for Czech and English, these relations in Czech are not at all related to the syntactic function of subject.
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1. Introduction

One way how to look at discourse is to view it as a
sequence of utterances linked by coherence relations
(Halliday and Hasan, 1976). There are several possible
ways how to account for these relations: e.g. they may be
described on the basis of coreferential links between the
elements present in the utterances, or on the basis of some
discoursive links between segments of the adjacent
utterances. In the present contribution, we first
characterize some of the hitherto described approaches to
this issue passing over to an examination of a possibility
to look at the text coherence taking into account both the
information structure of the utterances and the anaphoric
relations. The proposed approach is based on a sample of
Czech text corpus (the Prague Dependency Treebank 3.0)
annotated for deep syntactic relations, information
structure, and coreference and discourse relations.

2. Related Theories

One of the most deeply elaborated and best known
theories of discourse (local) coherence is the so-called
centering theory (Grosz, Joshi and Weinstein, 1983) based
on the model of the local attentional states of speakers and
hearers as proposed by Grosz and Sidner (1986). Each
utterance in discourse is considered to contain a backward
looking center, which links it with the preceding
utterance, and a set of entities called forward looking
centers; these entities are ranked according to language-
specific ranking principles stated in terms of syntactic
functions of the referring expressions. The highest ranked
entity on the list is the so-called preferred center, i.e. the
most likely link to the next following utterance. The
transitions from one utterance to the following one are
then specified by rules that capture their ordering: the
most preferred is ‘continue’, which means that the
backward looking center of a given utterance equals the
backward looking center of the preceding utterance and at
the same time is the preferred center of the given

utterance, followed by ‘retain’ (the backward looking
center of a given utterance equals the backward looking
center of the preceding utterance but is not the preferred
center of the given utterance), ‘smooth shift’ (the
backward looking center of a given utterance differs from
the backward looking center of the preceding utterance
but at the same time is the preferred center of the given
utterance), and ‘rough shift’ (the backward looking center
of a given utterance differs from the backward looking
center of the preceding utterance and is not the preferred
center of the given utterance), in this order. The intuition
which is behind this ranking of transitions is very close to
those behind the notion of the low cost effort (Fais, 2004,
p-120): “utterances that ‘continue’ the ‘topic’ of a
previous sentence in a prominent position impose a lower
inferential load, and are thus more coherent, than
utterances which relegate the topic to less prominent
position or which change the topic”.

Interesting experiments investigating the effects of
utterance structure and anaphoric reference on discourse
comprehension examined in the context of utterance pairs
with parallel constituent structure (e.g., Josh criticized
Paul. Then Marie insulted him.) are reported in Chambers
(1998). In previous studies of structural parallelism it was
shown that an ambiguous pronoun (e.g., him) is biased to
corefer with an antecedent in the same structural position
(e.g., Paul). Of interest was whether parallelism can also
influence the capacity for a pronoun to facilitate discourse
comprehension and whether the centering model of
discourse coherence can account for such effects. Most
generally, centering predicts that a pronoun will increase
coherence when it corefers with the subject of the
previous utterance and that a single pronoun is sufficient
to optimize local coherence. Three experiments are
reported in the study addressing the interpretation of
ambiguous pronouns, the comprehension of utterances
containing a pronoun whose antecedent occupies either a
parallel or nonparallel position, and also evaluating how
the presence of multiple anaphoric links facilitates
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Figure 1: Types of thematic progressions according to Danes$ (1970)

comprehension. Overall, the results reveal several
limitations in centering theory and suggest that a more
detailed account of utterance structure is necessary to
capture how coreference influences the coherence of
discourse.

A corpus-based evaluation of the preferences proposed in
Centering theory is given by Poesio et al. (2004). The data
used for that work are texts from two of the three domains
of the GNOME corpus. The annotation included e.g. the
break-up of sentences into clauses and the assignment of
grammatical functions and anaphoric relations incl.
bridging reference. An automatic script uses this
information to compute utterances and the ranking of
forward and backward looking centers. The study has
reached some interesting results. For example, only the
rule stating that if any forward looking center is
pronominalized then the backward looking center is also
pronominalized has been confirmed. The results
concerning the constraint in its strong version that all
utterances of a segment except for the first have exactly
one backward looking center are especially negative; only
if indirect realization is allowed, the constraint holds and
is violated by between 20 to 25% of utterances. Another
interesting observation is that if ranking is only required
to be partial, some utterances end up with more than one
backward looking center. As for the ‘shifts’ rule stating
that (sequences of) continuations are preferred over
(sequences of) retains, which  are preferred over
(sequences of) shifts, the tests revealed that there are more
shifts than retains.

3. Thematic Progressions

Our long-time study of the information structure of the
sentence (its Topic-Focus Articulation) has led us to the
conviction that this aspect of the sentence structure is a
good “bridge” towards a study of (at least one aspect of)
the dynamic development of discourse. This, of course, is
not a new idea: to our knowledge, its first comprehensive
treatment, though clad in psychological rather than
linguistic considerations, was given by Weil (1844,
quoted here from the 1978 English translation). Weil
recognized two types of the “movement of ideas”, namely
marche paralléle and progression: “If the initial notion is
related to the united notion of the preceding sentence, the
march of the two sentences is to some extent parallel; if it
is related to the goal of the sentence which precedes, there
is a progression in the march of the discourse” (p. 41). (It
should not be overlooked that Weil also noticed a
possibility of a reverse order called by him ‘pathetic’:
“When the imagination is vividly impressed, or when the
sensibilities of the soul are deeply stirred, the speaker
enters into the matter of his discourse at the goal.”, p. 45.)

In Czech linguistics, this idea is later reflected in Danes
notion of thematic progressions (Dane§, 1970; 1974),
explicitly referring to the relation between the theme and
the rheme of a sentence and the theme or rheme of the
next following sentence (a simple linear thematic
progression and a thematic progression with a continuous
theme), or to a ‘global’ theme (derived themes) of the
(segment of the) discourse. Schematically, these three
types can be captured as follows (see Fig. 1); the arrow
denotes the direction of the relation.

In a slightly different but closely related vein, Firbas
develops his ideas of the thematic and rhematic layers of a
text (1995).

4. Corpus-Based Case Study

4.1 Methodology and its testing on a small
sample

In our present corpus-based case study we focus our
attention on the issue of local coherence as established by
links between the thematic (Topic) and rhematic (Focus)
parts of sentences. In particular, we want to verify if the
classical observations valid for English as a language with
a grammatically fixed word order, namely that there is a
prevailance of “constant theme” (based on Mathesius’
1947 study on the thematicity and “continuity” of English
subject, and further analyzed esp. by Duskova, 2008;
2010), are also valid for a typologically different
language, namely Czech, in which the word order is not
guided by grammatical rules.

For this purpose, we use the data from the Prague
Dependency Treebank (PDT in the sequel, for the most
recent version see Haji¢ et al., 2018), which offers a good
testing bed as it provides — in addition to the dependency
underlying (deep) syntactic relations — annotation of (i)
contextual boundness' from which the Topic—Focus

! The Topic-Focus bipartition of the sentence has been carried
out automatically based on the primary opposition of
contextually bound and non-bound items reflected in the PDT
by a manual assignment of one of three values of the attribute of
TFA. The distinction of contextual boundness should not be
understood in a straightforward etymological way: an nb
element may be ‘known’ in a cognitive sense (from the context
or on the basis of background knowledge) but structured as non-
bound, ‘new’, in Focus; see e.g (1) John entered the room. (2)
He first went to the window. In (2), the window refers to
cognitively ‘known’ object, i.e. known from the preceding
context (the window of the room), but the sentence is structured
in such a way that this element is contextually non-bound, it
belongs to the focus of (2), as documented by placing the pitch
on them if the sentence is read aloud.
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bipartition of the sentence (TFA) can be derived and (ii)
basic anaphoric relations, incl. some types of bridging.
Such an annotation has allowed us to follow the
occurrence of the two basic types of thematic progressions
mentioned above, namely (i) the “progressive” rheme
(Focus) in linear thematic progression, i.e. the Topic of
the given sentence is anaphorically related to the Focus of
the previous sentence, and (ii) continuous theme (Topic),
i.e. the Topic of the given sentence is anaphorically
related to the Topic of the previous sentence.

For the first step, in which we wanted to test whether our
research methodology and the corpus material available
may lead to some interesting and representative results,
we have randomly chosen 6 documents of 5 genres with
the total of 150 sentences and applied the algorithm for
the division of the sentence into Topic and Focus based on
the values of the TFA attribute (with values non-
contrastive contextually bound, contrastive contextually
bound and contextually non-bound, see Sgall, 1979, p.
180; Sgall et al. 1986, pp. 216ff; the original algorithm
was later implemented and then tested on the whole of
PDT and the results were reported in Hajicova et al.,
2005, see also Rysova et al., 2015). As a result, we had at
our disposal the total of 150 dependency trees with
marked (binary) division into Topic and Focus and with
the annotation of coreference and basic bridging relations
between referring expressions of the adjacent sentences.

On this sample, we have followed four possible
“thematic” relations between neighbouring sentences (the
boundary between Topic and Focus is indicated in our
examples by a slash):?

(i) (some element of the) Topic of the sentence n refers to
(some element of the) Topic of the sentence n-1 (denoted
below as T,.; < T, and called above continuous Topic):

Myslenka strucného ustavniho zakona, ktery by prosté
stanovil, Ze vydaje statniho rozpoctu maji byt kryty prijmy
téhoz roku, / se vyskytla v Fadé zemi. Nejrozsdhlejsi
diskuse na foto téma | se odehrala v 80. letech ve
Spojenych statech.

The idea of a concise constitutional law, which would
simply state that the state budget expenditures are to be
covered by the same year's income,/ has occurred in a
number of countries. The most extensive discussion on this
issue / took place in the 1980s in the United States.

(ii) (some element of the) Topic of the sentence n refers to
(some element of the) Focus of the sentence n-1 (denoted
below as F,; « T, and called above progression of
Focus):

Dnes je kazdy / pod novindiskou diktaturou. Diktatura jest
/ nehlucnd, ale jest.

Today everybody is / under a journalist dictatorship.
Dictatorship is / not noisy, but it is.

(iii) (some element of the) Focus of the sentence n refers
to (some element of the) Focus of the sentence n-1
(denoted below as F,; < F,):

% The examples in this section are original sentences from the
PDT.

Barevny tercik / usnadnuje nakladant posty do kontejnerii.
Béhem prepravy barva / zlepsuje prehled o tom, zda se
zasilka nezpozduje.

The coloured disc / makes easier the loading of the mail
into containers. During the transport the colour / makes
the information easier whether the article is not delayed.

(iv) (some element of the) Focus of the sentence n refers
to (some element of the) Topic of the sentence n-1
(denoted below as T,.; < Fy).

Novinari jsou / hlidaci psi spolecnosti. Takova je /
vSeobecné sdilena predstava o poslani novindrii.

Journalists are / watching dogs of the society. Thisis/a
generally shared image of the mission of journalists.

“An element x refers to an element y” means that there is
an anaphoric link (be it a proper coreference or a bridging
relation) between the referring expressions x and y in
adjacent sentences.

The genres of the selected documents were (i) interviews,
(ii) plot, (iii) news, (iv) letter, and (v) essay, all the
documents in PDT being of a journalistic domain. A first
perfunctory look at the annotated data indicated that the
interviews are a special kind of text, basically with two
speakers, and that anaphoric links to the speakers
(identified by pronouns or “dropped” pronouns) prevail,
being mostly of the T,.; < T,. type. Also the news and the
texts marked as ‘plot” did not provide an interesting
material for the kind of analysis we aimed at, so that our
attention was focussed first on the essay and letter genre
(but see below Sect. 4.3 for an extended search).

Our starting assumption was that if the sentence is to be
“about” something (i.e. about the Topic of the sentence),
this “something” has to be somehow established
(anchored) in the memory of the addressees. This anchor
often is reflected in the text by an anaphoric reference
from the Topic. This is why we first examined the types
(assumed as prototypical) T,1 < Ty and F, 1 « T, that is
the pairs of sentences in which the Topic refers to the
Topic of the previous sentence (“continuous Topic™) or in
which the Topic refers to the Focus of the previous
sentence (“progression of Focus”).

This assumption has been confirmed in both genres, but
there was a difference which of the two types prevails in
which genre: T,; « T, occurred twice as often than F
« T, in the letter document, while in the essay genre, F
« T, occurred three times as often than T,; « T,. With
the other, non-prototypical relations, both types occurred
rather rarely in the letter genre but the type F,.; < F, was
surprisingly frequent in the essay type (13 occurrences as
compared to 20 of F,; < T, and 8 of T,y « T,). Under a
more detailed inspection, it has been found that in most of
these cases the anaphoric relation of an element in F,
leads from a contextually bound element of Focus. This
finding is in an agreement with the assumption (made
explicit in Hajicova, Partee and Sgall, 1998) of the theory
of TFA we subscribe to that the recursive character of this
articulation makes it possible (or even necessary) to
distinguish between the ‘“overall” bipartition of the
sentence into its Topic and Focus and the local
partitioning within these two parts into what may be
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called “local Topic” and “local Focus”. An illustrative
example are the sentences in (iii) above, repeated here for
convenience:

Barevny tercik / usnadnuje nakladani posty do kontejnerii.
Béhem prepravy barva / zlepsuje prehled o tom, zda se
zdsilka Il nezpozduje.

The coloured disc / makes easier the loading of the mail
into containers. During the transport the colour / makes
the information easier whether the article // is not
delayed.

The two expressions connected by an anaphoric link
(bridging type) are posty [mail] and_zdsilka [article], both
in the Focus part of the sentences they are part of.
However, the element zdsilka [article] in the (global)
Focus of the second sentence of the segment carries the
TFA value “contextually bound” and as such is in the
local Topic of the sentence; the division of the
(underlined) embedded clause into its own Topic and
Focus is indicated by a double bar.

4.2 Verification of the results on a larger
corpus

To confirm our observations and to find a more
substantial support for our initial assumption, we carried
out a second step in the analysis, in which: (i) we put
under scrutiny a larger amount of data from the essay
genre, (ii) we complemented our identification of the
“overall” Topic and Focus by a more detailed analysis of
the inner structure of these parts as for the value of
contextual boundness within the TFA attribute, and (iii)
we paid a more detailed attention to the type of anaphoric
relations, to see whether the difference between (pure)
coreference and bridging plays some important role.

The new sample contained another 100 annotated
sentences from the genre of essay, 79 of which were
linked by links of coreference or bridging relations. (It
should be noted that we followed only links between two
adjacent sentences and did not analyze sentences the links
from which pointed to some more distant preceding
context.) In this sample, the F,; <« T, sequences
prevailed only slightly (28 cases) followed by the F,; «
F. type (24 cases), the T, « T, type (11 cases) and the
Th1 <« F, type (8). This is to say that the ratio between
what we consider to be typical relations (from the Topic
in the second sentence of the pair) and the non-typical
relations (from the Focus of the second pair) was almost
balanced (39 versus 32). Under a more detailed analysis
of the 24 cases of the F,; < F, type relations, it has been
confirmed that in most cases, the anaphoric link leads
from a contextually bound element of F,, which again may
serve as a support to distinguish local topics and local foci
from the overall Topic and Focus. Another explanation of
the unexpected links between elements of the Foci of the
adjacent sentences is the fact that 12 out of the 24 F,; «—
F, links were bridging relations in which the mentioning
in the second sentence has a contrastive character (i.e. the
contrast between a whole and a part of the whole, set or
subset) or is accompanied by a particle (such as only) with
a focusing function which by itself is contrastive.

To obtain a more general picture of the distribution of the
different types of anaphoric relations as attested in larger

data, we applied the analysis onto the whole subset of the
essay genre in the PDT corpus; this sample contains 189
documents with the total of 6 858 sentences, among which
4 606 adjacent sentences contained a pairwise anaphoric
link. The figures obtained confirm even more clearly the
picture described above: the F,; <« T, sequences
prevailed considerably (1 771 cases) over the T, «— T,
type (1278 cases) while the number of the non-
prototypical links was much lower (the F,; «— F, type
with 1 004 cases and the T,.; < F, type with 553 cases).

4.3  Application of the analysis to different
genres

As the PDT annotated material allows for a comparison of
the obtained results with respect to different genres,® we
applied the analysis onto a collection of 10 genres, namely
(i) advice, (ii) comment, (iii) description, (iv) essay, (V)
invitation, (vi) letter, (vii) news, (viii) overview, (ix)
review and (x) survey. We put under scrutiny documents
containing more than 20 sentences; we have identified the
total of 17 307 anaphoric links and the results obtained for
all these genres taken together are as follows: as for the
relations leading from the Topic of the given sentence to
the preceding sentence, the F,; « T, sequences again
prevail (6292 cases, i.e. 36%) over the T,; «— T, type
(5 029 cases, i.e. 29%); the total number of these typical
relations is 11321 (65%). This result indicates that
continuous topic, i.e. the anaphoric relations between
Topics of two sentences, are considerably less frequent
than the progression of focus, i.e. anaphoric reference
from the Topic of the given sentence to an element in the
Focus of the preceding sentence. As for the non-typical
relations, i.e. relations leading from the Focus of the given
sentence to the Topic or Focus of the preceding sentence,
they occur only in 5 986 cases (35%); among them, the F,..
1 < F, sequences prevail (3 665, 21%) over the T,; « F,
type (2 321 cases, 14%), see Table 1 for the distribution of
the types of thematic progressions according to the type of
anaphoric relation.

All anaphora Coreference Bridging
F—T | 6292 36% | 5091 38% | 1201 | 31%
T—T | 5029 29% | 3834 29% 777 | 20%
F—F | 3665 21% | 2888 21% | 1195 | 31%
T—F | 2321 14% | 1629 12% 692 | 18%

Table 1: Distribution of the types of thematic progressions
according to the type of anaphoric relation

Looking at the genres separately, nine of the ten analyzed
genres provide a similar distribution of thematic types, the
only conspicuous differences being attested in the genre
of “overview” with a balanced occurrence of the F,; <
Tn, Tha < T, and F,y < F, sequences (29%, 29% and
31%, respectively) and a considerably lower frequency of
the T,.; < F, type (11%, which corresponds to the general
situation). So far, we cannot offer any explanation for this
phenomenon. Another observation relates to the genre of
“letter”: there the prevalence of the F,; « T, is even
more perspicuous than with the other types (44%
compared to 28% of T,.; < T, for all relations, and 50%

% There are 20 different labels for the genre categories assigned
to the PDT documents (Zikanova et al. 2015, p. 27f.)

1640




vs. 35% for bridging only). As a matter of fact, looking at
the bridging type of anaphoric relations separately, the
distribution of the types of thematic relations differs
almost in all genres from the distribution of the thematic
relations identified by coreferential links. The explanation
may concern two points: (i) first and most importantly, the
manual annotation of bridging relations is very difficult in
general and open for annotation inaccuracy, the more so
in our corpus where we recognize only a few basic types
of bridging; (ii) with the genre of letters and advice in
particular, we may expect a more or less intimate,
personal relations between the writer/author and the
addressee, which may lead to a more frequent use of
(indirect) anaphoric links (bridging), and the interaction
has also a more familiar character, which may lead to a
higher occurrence of contrast in focus.

As the PDT corpus offers the possibility to examine
relations present at different layers of annotation rather
than to restrict the attention to a single level, we also used
our material to look at a possible relationship between the
anaphoric links and the surface syntactic function of the
elements in question. As mentioned above, the analysis of
thematic progressions in the writings on English (e.g.
Duskova, 2008; 2010) suggests that there is a
predominance of “constant theme”, which, for English,
means, that there is a “continuity” of subject (see
Mathesius, 1947 for the function of subject in English).
Our material documents that this is not the case in Czech:
in the second sample of 100 sentences, among the T, ; «
T, type (i.e. the type relevant for the issue under
investigation), there was no instance of a subject-to-
subject link.

5. Summary and Future Work

To sum up our observations based on annotated corpus
(the PDT multi-layered annotation of Czech sentences),
the following results have been reached:

(@) among the four possible types of the relationship
between anaphoric links and the Topic-Focus bipartition
of the sentence, the most frequently occurring type is a
link between the Topic of the sentence to the Focus of the
previous sentence; this is in contrast to the assumption of
Fais (2004) based on the low cost and Chamber’s (1998)
assumption of structural parallelism, but in favour of
Poesio et al.’s (2004) finding on the predominance of
shifts to retain relation;

(b) in case there is an anaphoric link leading from a
sentence to the Focus of the next following sentence,

(i) this link frequently leads to a contextually bound
element of the Focus of the next sentence, which
supports the assumption that it is convenient to
distinguish between “overall” Topic and Focus and the
local Topic and Focus; and/or

(ii) the anaphoric relation is of the type of bridging,
which is often interpreted as a contrast;

(c) as for the relationship between the relations of the
Topic-to-Topic type, due to the word order typological
difference for Czech and English, these relations in Czech
are not at all related to the syntactic function of subject.

We are aware that the observations and results presented
in this paper are only first steps in the corpus-based study
of the relationships between the Topic-Focus articulation
of the sentence and the anaphoric relations. The resource
we have at our hands offers a possibility to follow several
aspects of this relationship, out of which the following
issues are on our future programme:

(i) The multilayered annotation of the PDT allows for a
systematic study of the relation between the syntactic
structure — both surface (in terms of subject, object, etc.)
and deep (in terms of Actor, Patient, Addressee, etc.) —
and the frequency of the types of thematic progressions;
in this way we may arrive at explanations based on the
typological differences between different languages.

(if) Not only the adjacent sentences but also sentences
linked by anaphoric relations “at a distance” should be
examined, with the aim to investigate whether the length
of the chain of anaphoric relations and the size of the
“gap” (“hole”) in between the coreferring expressions
make a difference.

(iii) In connection with the point (ii), it will be
interesting to examine whether the size of the above-
mentioned “gap” makes a difference in the use of a
particular anaphoric type or a preference of the use of a
particular type of surface expression (pronoun, bare
noun, nominal group etc.).

(iv) A more complex task consists in the examination of
the dynamics of discourse in terms of the activation of
elements of the knowledge shared by the speaker/author
and the addressee (for the formulation of the task and
the first text analysis see Hajicova, 1993; 2003, and
Haji¢ova and Hladka, 2008). The multilayered PDT
annotation offers a useful resource by capturing the
forms of the referring expressions, their syntactic
functions and the values of contextual boundness, all
being the factors determining or influencing the
discourse flow.
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