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DISCOURSE SEMANTICS AND THE SALIENCE OF REFERENTS
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A major issue of the analysis of discourse patterns is that of the identification of the reference of the coreferring expressions in consecutive utterances. The relevant questions may be approached from the viewpoint of the degrees of salience of the referents and of the development of these degrees during a discourse. We want to show how an account of salience may use the opposition of word tokens (and their underlying counterparts) occurring as contextually bound (in the topic) or non-bound (in the focus).

1. Introductory remarks
Phenomena concerning the discourse structure as built up from consecutive utterances with their topic-focus articulation (TFA; other terms for this phenomenon used in linguistic writings are the division into theme and rheme, information structure, ‘information packaging’, etc.) have been studied, as is well known, by the classical Prague School (let us mention here only the names of V. Mathesius, J. Firbas and F. Daneš). Thanks to M. A. K. Halliday and others, in the recent time these discussions have spread much more and have yielded manysided analyses of the phenomena concerned. Among them, the comprehensive monograph on Russian word order as related to discourse patterns by Yokoyama (1986) pays attention to some of the oppositions covered also by our approach to TFA, as well as to other factors, including the speaker’s subjectivity. Erteschik-Shir (1997) contributes to the analysis of the information structure of the sentence, taking into account dichotomies such as that of individual and stage predicates. From another perspective, namely that of the competition of the use of pronouns and nouns (or noun groups) as dependent on the positions of the coreferring expressions in the preceding utterance, these issues are treated by the ‘centering theory’ of B. Grosz, A. Joshi and others.
The specific issue discussed in the present paper can be formulated basically as the following problem, which we believe to be crucial: Assuming that the hearer uses a finite mechanism to identify the reference of the referring expressions in an utterance, how can the core of this mechanism be characterized?

If example (1) is used as an illustration, then the specific instance of this question is: which book and which table are being referred to by the speaker?


(1)
Jim put the book on the table.

Before we present a tentative formulation of certain basic aspects of this mechanism, we would like to recall certain concepts that are being applied in our approach, namely the salience (activation) of referents and the different positions in the TFA of sentences.

We understand the ‘stock of shared knowledge (or information)’, SSK, as the speaker’s image of that part of the hearer’s short-term memory that includes an inventory of referents (objects or entities, i.e. their mental representations) that are at the hearer’s disposal at a given time point (in the sequel, we refer to these images just by the term “object”). The elements of SSK at individual stages of a discourse can be understood as being partially ordered with respect of the degrees of salience of the respective referents. For the time being, we work only with salience of nouns and pronouns, and we take into account only those changes of salience that occur at sentence or clause boundaries. We are aware that this is just one part of the whole story, since the degrees of salience may change also in the middle of clauses; conditions of such changes, as well as of the boundary between embedded clauses occupying a syntactic position within their head clause and coordinated and other clauses exhibiting an independent TFA of their own still are open for further study. The degrees of salience certainly are not the only factor influencing coreference.

The degrees of salience are determined both by text-external and text-internal factors:

(i) The main external factors are factors relevant for reference in “out-of-the-blue” utterances (which may start a discourse); in other words, we are convinced that even at the beginning of a discourse certain referents can be mentioned as salient, which concerns

(a) items intrinsically connected with the utterance (sentence occurrence) in a discourse and with the participants of the discourse; these are first of all the referents of indexicals such as I, you, our, now, here, etc. and of words the meanings of which have both an indexical and a purely semantic ingredient: today, yesterday, etc.;

(b) referents determined by the situation of the discourse (e.g. the town or the month in which the discourse takes place),

(c) those determined by the given culture (Rembrandt, Churchill, Paris),

(d) those determined by the knowledge of the domain spoken about (esp. in technical texts: Latin, noun, object).

Let us remark that the text often starts ‘in medias res’, especially in fiction, when the author formulates the beginning of the story as if the reader knew some of its protagonists; in such cases, even in the first utterance of the discourse some words refer to entities that are not highly salient at the time point at which the discourse starts.

(ii) Among the internal factors, a discussion of which is the main objective of the present paper, there are the different effects of entities mentioned during the discourse. Since these effects may differ in accordance with the positions of the respective referring expressions (or, more exactly, their counterparts in the underlying sentence structures) in the topic-focus articulation of the individual sentences occurring in the discourse, we are going first to include a few basic notions of our account of TFA (see Sgall et al. 1986 and Hajičová et al. 1998, where the details and the motivation of this account have been presented).

The TFA of the sentence can be briefly characterized as one of the aspects of underlying, tectogrammatical sentence representations (TRs). TFA corresponds to the ‘given’ and ‘new’ information as a patterning of these cognitive entities by natural language, expressed by an interplay of word order, sentence prosody and other means (e.g. specific morphemes in Japanese, or the English clefting). Let us remark that in the last decades, the phenomena we subsume under TFA were studied with attention given to its role in semantics. Jacobs (1983) was one of the first who elaborated, from the point of view of formal semantics, the role of focus sensitive particles, a domain that has been intensively discussed in the work of Rooth (1985) and of many other formal semanticists. The relationships between the intonation or prosody of the sentence and its focus were studied especially by Selkirk (1984; 1995), Gussenhoven (1984) and Steedman (1991; 2000). 
It has become clear that it is necessary to pay attention to the prosody of the sentence, which, in fact, is at least as relevant for the issues discussed as word order is. However, the lack of attention paid to intonation still is a common weak point of many discussions. Semantically relevant oppositions such as that between the following two sentences (not just variants of a single sentence!) must be taken into account:


(2)
a.
I work on my dissertation on SUNDAYS.



b.
I work on my DISSERTATION on Sundays.

In these examples, the different positions of the sentence stress (indicated by capitals) mark the focus, as opposed to words belonging to the topic - the latter are contextually bound, referring to entities that are ‘given’, i.e. highly salient, at least in the prototypical case.

To cope with the recursive properties of the sentence, it is necessary not only to work with the dichotomy of focus (F) and topic (T), but also to be aware that every lexical occurrence is either contextually bound (CB, prototypically in the topic) or non-bound (NB, in the focus); exceptions concern tokens in embedded positions, especially adjuncts (e.g. the CB pronoun my in (2)(b) belongs to F, since it depends on dissertation).

The semantic relevance of the topic-focus articulation can be further illustrated by the following examples:


(3)
a.
FRENCH is spoken in the southern half of Belgium.



b.
French is spoken in the southern half of BELGIUM.


(4)
a.
Dogs must be CARRIED.



b.
DOGS must be carried.


(5)
a.
Smoke in the CORRIDOR!



b.
SMOKE in the corridor!


(6)
a.
Staff behind the COUNTER.



b.
STAFF behind the counter.

In the following sections we are concerned with a discussion of salience degrees as changing during a discourse (Section 2), with a way to refine the older formulations of the approach (Section 3), and then with further specific issues of this view of the mechanism underlying reference specification (Section 4).

2. A preliminary characterization of salience degrees

In accordance with Hajičová (1993) and the writings quoted there, the following heuristics are considered:

(a) the items referred to by the (parts of the) focus of the immediately preceding utterance are the most activated ones at every time point of the discourse;

(b) reference in the topic part of the sentence: at least two issues are to be taken into consideration:

 LISTNUM  a pronominal reference strengthens the activation of the object (mental image) referred to to a lesser degree than a reference with a full (definite) N

 LISTNUM  the activation of the objects referred to in the topic part of the sentence fades away less quickly than that of the objects referred to only in the focus part

(c) if the degree of activation of an object a is being changed (lowered or raised), then also the degree of activation of the objects associated with the object referred to by a (by an ‘is-a’ relation, by a ‘part-of’ relation etc.) is being changed in the respective direction

(d) if an object in the stock of the shared knowledge is neither referred to in the given utterance, nor included among the associated objects, then its activation lowers down; as mentioned in (b)(ii) above, the drop in activation is quicker if the object was referred to in the focus of the preceding utterance, and slower, if it was referred to in its topic part

(e) there are certain specific expressions in particular languages that refer to an object the activation of which is relatively low and is thus raised rather significantly: e.g. English phrases ‘as for…’ or ‘concerning…’

The degrees of activation induce a partial ordering on elements in the stock of shared knowledge (of course there can be elements having the same degree of activation).

Heuristics for establishing the activation of objects formulated in a shape of “rules” (1)–(6):

Notation:

xa denotes an expression x referring to an object a;

an denotes that this object is salient to the degree n in the stock of shared knowledge (the maximum of salience is denoted by n=0, since this maximum is the only fixed point to be found in the whole hierarchy—this means that, exactly speaking, our numerical indices reflect degrees of deactivation, rather than those of activation);

to the left of : the state immediately preceding the utterance of a sentence S in which x occurs;

to the right of : the state immediately following the utterance of a sentence S in which x occurs;

P(xa): x is expressed by a weak (unstressed) anaphoric pronoun or is deleted in S (albeit present in the underlying representation concerned)

NPd(xa): x is a definite NP rather than a weak pronoun

E(xa): x is any expression other than a weak pronoun

Tentative rules:

(1) if E(xa) is in the focus of S, then ana0;

(2) if P(xa), then anan;

(3) if NPd(xa) is in the topic of S, then ana1;

(4) if ‘as for xa’ or ‘concerning xa’ is the leftmost expression in S, then ana1;

(5) if xa neither is included in S, nor refers to an associated object (see below) and was referred to in the topic of one of the preceding utterances, then anan+1;

(6) if xa neither is included in S, nor refers to an associated object (see rule (4) above) and was referred to (only) in the focus of one of the preceding utterances, then anan+2.

If a referring expression occurs with a “too low” degree of salience, it may be accommodated on the basis of associative links; e.g. if among the possible antecedents (with degree higher than 6, or 8, etc. – this may only be settled after a sufficient body of relevant cases is assembled) of child (roof, leg, etc.) one of the word parents, mother,…) (house, church,…, or man, girl…) appears, then the token in question (i.e. child, etc.) gets the activation degree 2 degrees lower than the antecedent has (again, this is a tentative estimate, to be checked in the proposed research).

Let us remark that our use of numerical values for the salience degrees is only meant to express a discrete ordering, rather than a measure of distance.

3. Further refinement of the model

If we take into account in addition to TFA also contextual boundness and non-boundness, we come to a finer classification of the positions in which an expression referring to a particular object can occur. For our present purpose we confine ourselves to two levels of dependency. (In case one wants to consider more levels of dependency, the appropriate positions can be taken into consideration.) 

On the first level of dependency, CB items correspond to the topic (T) and NB items correspond to the focus (F) of the given sentence. On deeper levels both CB and NB items can occur either in the T of the sentence as a whole or in its F; this reflects the recursive properties of TFA and concerns adjuncts such as e.g. his in He.CB found.NB his.CB pen.NB or local topics and foci of embedded finite verb clauses, etc.; cf. the scheme of the dependency pattern in Fig. 1. As will be shown below, the phenomena of TFA, including contextual boundness/non-boundness are relevant for the description of the use of different types of anaphoric expressions in Czech according to their level of dependency.

The above mentioned phenomena of TFA and of the level of dependency lead straightforwardly to the division of the nodes in the TR of a sentence into the following six groups (see Hajičová, Hoskovec and Sgall 1995, and Fig. 2 below). Prototypically in Groups 0 and 1 there are the nodes on the first level of dependency, Groups 2 through 5 contain all nodes on the second (and deeper) levels of dependency. Groups 0, 2 and 3 contain NB nodes, the remaining three groups contain CB nodes. As we will see below, in the case of Czech it might prove to be useful to modify this classification in order to account for the use of different referring expressions in a particular language (e.g. by a slight modification of the definition of particular groups, or conflating several groups into one).

For an object a occurring in a discourse (in addition to its degree of salience) we mark also the position in which the last expression referring to this object occurred. For that purpose we use the following notation: apn, where the subscript p marks the position and the superscript n marks the degree of salience as above. For example ap23 denotes that the degree of salience of the object a is 3 and it was last referred to by an expression which lying in the position corresponding to Group 2.

In connection with the introduction of various positions in which expressions referring to objects can occur, the following questions arise: how do the positions in which expressions occur affect the activation of objects referred to by the expressions, and how are to be compared the degrees of activation of objects? 

In order to address the first question, we may add weight functions to our model, which would differentiate the speed of “fading away” of the activation of objects according to the positions in which the expressions referring to them occurred. Rule (6) in the previous section is a special case of such a weight function, where the activation of all objects referred to only in the topic fades away twice as fast as the activation of objects referred to in the topic. Particular weight functions have to be determined by further empirical inquiry.

For the comparison of the degrees of activation we may use a more “imprecise” relation between the degrees of activation than equality. We may for example regard two objects a and b indistinct in their activation if the degrees of activation of the objects a and b do not differ by more than 1. Again, this is just a suggestion, a more precise description of this relation has to be determined by empirical research.

4. Discussion and Illustrations

In this section we demonstrate how the refined framework can be applied to model the use of different types of anaphoric pronouns in the topic part of the Czech sentence. A fuller account of these issues is presented in Hajičová, Hoskovec, Sgall (1995).

In Czech not all the positions corresponding to Groups 0 through 5 are relevant for the choice of the type of anaphoric pronoun (weak, strong, demonstrative and relative). 

All objects referred to by CB expressions (i.e. by those occurring in positions corresponding to Groups 1, 4 and 5) exhibit the same properties as regards the use of anaphoric pronouns. Therefore we can conflate these three groups and in the sequel we will denote the set of all CB nodes as Group 1. All the remaining Groups 0, 2 and 3 (containing NB nodes) exhibit different properties regarding pronominal anaphora.

The opposition between Group 0 and Group 1 reflects the prototypical dichotomy of F and T. An object referred to in the topics of two consecutive sentences can be referred to by a weak pronoun (including its zero form) in the second one, whereas the use of pronouns of other kinds in the topic of the second sentence suggests a shift to an object referred to in the focus of the first one. Example (7) illustrates the use of a weak personal pronoun in contrast to a demonstrative pronoun.


(7)
a.
Jana
je
příšerně
upovídaná.

Jane
is
terribly
talkative.



b.
Hned
druhý
den
potkala
Milenu;

Just
(the)-next
day
(she)-met
Milena;



c1.
ta
jí
řekla,
že
Tom
propadl
u
zkoušky.

the-latter
herDAT
told
that
Tom
failed
at
exam.

(She (Milena) told her (Jana) that Tom failed at the exam.)



c2.
té
řekla,
že
Tom
propadl
u
zkoušky.

to-the-latter
(she)-told
that
Tom
failed
at
exam. 

(She (Jana) told her (Milena) that Tom failed at the exam.)

Although the clauses (7c1) and (7c2) have different meanings, they agree in the distribution of anaphoric means: Milena, a member of F of (7b), is in both cases referred to by a demonstrative pronoun (ta, té), whereas Jana, which was mentioned in T of (7b) by a zero nominative of a weak personal pronoun, is referred to by a weak personal pronoun (with the dative case form jí and the ‘pro-drop’ zero form in the nominative case) again.

Another possibility is illustrated by ex. (8):


(8)
a.
Setkal
se
zase
s
Karlem.

(He)-met
Refl
again
with
Charles.



b1.
On
ho
jako
vždy
prosil
o
peníze.

The-latter
himACC
as
always
asked
for
money.

(He (Charles) as always asked him for some money.)



b2.
Jako
vždy
ho
prosil
o
peníze.

As
always
himACC
(he)-asked
for
money. 

(He as always asked him for some money.)

Here the use of the strong personal pronoun on in (8b1) conveys the shift of the reference to Charles from F to T between the sentences (8a) and (8b1). The reference in (8b2) allows for two interpretations, because the weak personal pronoun (both the zero in the subject and the form ho in the object) can refer not only to (an individual referred to in) the preceding T, but to a preceding F as well.

Notice that if there are two consecutive clauses, the reference from T of the second one to an item contained in F of the first one by another means than a weak personal pronoun makes it possible for the speaker to use a weak pronoun to refer to another item, which was mentioned in T of the first clause.

Now let us consider NB elements embedded on the second level of dependency (i.e. belonging to Groups 2 and 3). Items from Group 2 can prototypically be referred to by means of a weak pronoun only in the immediately following utterance, see ex. (9): 


(9)
a.
Včera jsem náhodou potkal bývalého češtináře z klatovského gymnasia.

(Yesterday I happened to meet my former teacher of Czech from the high school of Klatovy.)



b.
S údivem jsem si uvědomil, že už mám dvacet let po maturitě.

(I recalled with astonishment that it’s already twenty years ago that I had passed my final exam.)



c1.
Už
nestojí.

Any-longer
(it)-doesn’t-stand.

(It doesn’t exist any longer.)



c2.
Gymnasium
už
nestojí.

Gymnasium
any-longer
does’t-stand.

(The high school doesn’t exist any longer.)



c3.
Už
mě
nepoznal.

Any-longer
meACC
(he)-didn’t-recognize.

(He didn’t recognize me any longer.)

The sequence (9a)–(9b) can be followed by (9c2), but not very well by (9c1), although the sequence (9a)–(9c1) does form a smooth discourse. The NB item (klatovské) gymnasium, which is mentioned in F of (9a) on the second level of dependency, can be referred to by a weak pronoun, viz. in (9c1), from the immediately following utterance, but no later. In contrast, the NB item (bývalý) češtinář, which is mentioned in F of (9a) on the first level of dependency, can be referred to by a weak pronoun even from more distant utterances, as the sequence (9a)–(9b)–(9c3) documents.

The possibility to refer to objects mentioned in Group 3 by means of an anaphoric pronoun is limited and they can hardly compete with objects occurring in any other position. The difference in the depth of embedding overweighs the opposition of an object in T and in F as the chosen antecedent. Although a weak pronoun prototypically is coreferential with a preceding item in T, ex. (10) indicates that an object in position 0 (i.e. in F) is preferred to an object in position 3 (i.e. in T) as an antecedent of a weak pronoun.


(10)
a.
Poslouchali jste noční koncert.

(You have listened to the night concert.)



b.
Skladby Fryderyka Chopina hrál na klavír Ivan Moravec.

(Pieces by Fryderyk Chopin were played on piano by Ivan Moravec.)



c.
Na stanici Vltava mu věnujeme i následující pořad.

(The Radio Vltava devotes him also the next program.)


(11)
a.
Poslouchali jste noční koncert.

(You have listened to the night concert.)



b.
Skladby Fryderyka Chopina hrála na klavír Mirka Pokorná.

(Pieces by Fryderyk Chopin were played on piano by Mirka Pokorná.)



c.
Na stanici Vltava mu věnujeme i následující pořad.

(The Radio Vltava devotes him also the next program.)

The examples (10) and (11) allow us to compare reference possibilities of the weak pronoun mu (“him”) in the respective (c) utterances. In (10b) there are two items competing for this pronominal reference, namely Chopin and Moravec (Group 0). The pronoun mu refers to Moravec rather than to Chopin; this is made even clearer by (11), where under the same syntactic structure no competition of antecedents occurs (Mirka Pokorná, a feminine name, cannot be referred to by mu). The discourse in example (11) is not quite smooth, an effort by the hearer is required to identify the correct link between mu and Chopin. (In the TR of (10b), the nodes representing Moravec and Chopin are included in F (on the first level of dependency) and T (on the second level of dependency), respectively).

In the case of Czech there is one more modification to the prototypical division of nodes in the underlying representation of a sentence into the groups illustrated in Fig. 2 (apart from including all CB items into a single group): NB nodes embedded on the second level in F that are syntactically closely tied to their NB governors behave (as antecedents) similarly as the governors; Group 0 thus perhaps might be defined so as to include both the governors and the dependents in such cases:


(12)
a.
Studium medicíny mu mělo posloužit hlavně jako vstupenka do společnosti.

(Studying medicine should serve him first of all as an entrance-ticket to society.)



b.
Sledoval promyšlený životní plán.

(He followed a well thought plan for his life.)



c.
Jinak by mu totiž pro jeho neurozený původ zůstala navždy uzavřena.


(Otherwise, due to his low origin, it (= society) would remain closed for him for ever.)

In example (12) both parts of the NB collocation vstupenka do společnosti (“entrance-ticket to society”) are tied together closely enough to allow for a zero-pronominal reference from (12c) to společnost (“society”), which is embedded as NB in F of (12a).

Generally speaking, on the one hand all CB items are easily susceptible to pronominal anaphora; on the other hand, the possibility to refer to NB items depends very much on the position in which a referring expression occurs, the level of dependency being one of the crucial aspects. Here we have illustrated mainly the more varied behavior of NB items.

Different positions of nodes in the TR of a sentence, apart from being relevant for the type of pronominal anaphoric reference, have impact on the evaluation of the degrees of activation of the respective objects. Degrees of activation of objects have to be evaluated and compared taking into consideration the positions in which the last referring expressions occurred, as the results presented in this section suggest.
5.Conclusion

The above discussion certainly does not cover all the problems of coreference (and anaphora), but the underlying approach deals with certain important aspects of this domain and, as we hope, deserves to be further developed. In connection with the use and checking of the Prague Dependency Treebank, based on the large Czech National Corpus, there is an occasion to work with longer continuous texts of different kinds, in which various issues concerning coreference are amply instantiated.

The approach outlined above may well be combined with recent theoretical insights concerning the analysis of discourse, especially with those presented by I. Heim, H. Kamp and their followers. The Discourse Representation Theory and the understanding of the function of a sentence as Context Update Potential may be enriched especialy in points such as characterizing individual discourse referents as more or less activated and as referred to by CB or NB items. A significant contribution to this goal can be found in Krahmer and Theune (1999), where a way to capture salience in a formal description has been specified.

Among questions open for further discussion, there are at least the following:

(i) The relationship between the internal and the external factors should be further investigated; among other problems there are the questions concerning different aspects of the relationships between the effects of verbal co-text and situational context. It is clear that both of them are relevant for the degrees of salience, and it is to be studied how the relevance of situational (external) context can be reflected in the model. Is it so that in an utterance such as Don’t be afraid of him, he doesn’t bite, occurring when the participants of the discourse face a dog (i.e. with a deictic use of a weak pronoun, the possibility of which is not always acknowledged with reference to English) both the pronoun tokens him and he can be classified as displaying degree 1 of deactivation, i.e. as having been activated by the sight of the dog to a similar degree as would be the case with a previous mentioning of the animal in the topic in a preceding utterance? Is this different when none of the participants can feel any immedaite danger, since they just refer to a scene they observe in the street, cf. The boy should not be afraid of him/the dog, he doesn’t bite?

(ii) One of the factors relevant for the difference between the possibility to express the anaphoric item by a pronoun and the necessity (appropriateness) to use a noun or a complex noun group is connected with the presence of relevant competitors in the (verbal or situational) context. A weak pronoun often is not an appropriate coreferring means if there is not a big difference of salience between two nouns occurring in preceding utterances, if both of them can be referred to by the pronoun. The difference between the extremely weak English it and most of the Slavic weak pronouns, which distinguish gender, constitutes one of the interesting questions.

(iii) Another point deserving attention is the fact that in presence of a (definite, in English) CB noun group it is the degree of salience (much higher than that belonging to all relevant competitors), rather than the ‘uniqueness effect’, that is important for the reference assignment to the noun group.

The flow of a discourse analyzed from a viewpoint taking the degrees of salience into consideration can also be of importance for the discourse segmentation. The salience degrees help to specify which objects belong to the center of the discourse at a certain time point of its development and when they get out of the center, losing attention and becoming just peripheral at least for a segment of the text.

These and other points certainly should find their systematic reflection in different kinds of analyses of discourse structure. The relationships between discourse cohesion and means of expression of coreference belong to the basic layer of discourse patterns.
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