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1 Introduction

This paper deals with the identification of anaphors whose antecedents are
verbal phrases or discourse segments in Danish.!

These anaphors have been given different names in literature, such as discourse
deictics (Levinson 1987, Webber 1991), anaphors to abstract objects (Asher
1993) and situation reference (Fraurud 1992). We follow Fraurud and call them
situation anaphors. Situation reference is quite common especially in dialogues,
but has seldom been dealt with in computational linguistics.

In this paper we first describe situation reference in Danish (section 2), then we
shortly outline Eckert and Strube’s algorithm for anaphora resolution a part of
which we have modified and extended for identifying Danish situation anaphors
(section 3). In section 4 we present our rules for identifying Danish situation
reference and we present the results of the manual application of these rules on
two dialogues. In section 5 we make some concluding remarks.

2 Danish Situation Reference

Situation anaphors in Danish are third-person neuter gender personal and
demonstrative pronouns det (it/this/that), dette (this), det her (this) and det
der (that). Dette is mostly used in written language, while det her and det der
are common in conversations.

We have analysed the occurrences of situation anaphors in a number of dia-
logues from the collection ”Samtale hos Laegen” (”The Talk at the Doctor’s”),
henceforth SL, collected from 1993 to 1995 in the field of psychology of lan-
guage by researchers at the University of Copenhagen (Duncker & Hermann
1996, Hermann 2000). Furthermore we have analysed situation anaphors in
some newspaper articles from Berlingske Tidende. As in English situation

!The research described has been done under the Staging project, funded by the Danish
Research Councils.
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anaphors can refer to an infinitive, one or more verbal phrases, one or more
clauses, a preceding discourse segment or something that can be vaguely in-
ferred from the context. Danish deictics are also used in cases where elliptical
constructions are common in English. Some examples of situation reference are
the following:

e the anaphor co-refers with an infinitive:

(1) At ryge er farligt og det er ogs a dyrt
(Smoking is dangerous and it is also expensive)

e the anaphor co-refers with a clause:

(2)  A: Du skal tage en blodprpve
(You have to take a blood test)
B: Hvorfor det?
(Why is that?)
(SL)

e the anaphor is used as the subject complement of vere (be) and blive
(become) in answers (or in coordinated successive clauses):

(3)  A: Blev du ferdig med opgaven?
(Did you finish the task?)
B: Ja, det blev jeg
(lit. Yes, that was I)
(Yes, I did)

e the anaphor co-refers with a verb phrase when it is used as the object
complement for the verb have (have), ggre (do) and modal verbs:

(4)  Alle faldt, men det gjorde jeg ikke
(lit. All fell, but that did I not)
(AIl fell, but I did not)

e the anaphor co-refers with a clause in constructions with attitude verbs
and other verbs which take clausal complements, such as synes (think),
tro (believe) vide (know), sige (say), habe (hope):

(5)  A: Han falder snart i spun
(He will soon fall asleep)
B Det h aber jeg ikke
(lit. That hope I not)
(T hope not)
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3 Eckert and Strube’s Algorithm

Although situation reference is very common, especially in dialogues, most of
the algorithms for resolving pronominal anaphora do not deal with it. An
exception is the algorithm proposed by Eckert and Strube (Eckert & Strube
199956, Eckert & Strube 1999a), the ES-algorithm henceforth, which was defined
for resolving anaphors with individual NP antecedents and with abstract object
antecedents. The ES-algorithm is based on rules for discriminating among
individual and situation anaphors based on the predicative contexts in which
the anaphors occur. Individual anaphors are resolved by a centering-based
algorithm (Strube 1998), while some types of situation anaphors are resolved
with an algorithm proposed by Eckert and Strube. The athors manually test
the approach on selected dialogues and obtain a precision of 63,6% for discourse
deictics and 66,2% for individual anaphors.

The algorithm has been adapted to Danish with slightly better results in (Navar-
retta 2000), but it was found too simplistic for correctly classifying and resolving
different types of situation reference. Although we agree, we believe that iden-
tifying uses of third-person neuter gender singular personal and demonstrative
pronouns as situation anaphors is useful in NLP processing systems and that
Eckert and Strube’s approach to recognize them from their context is worth
pursuing. Thus we have both modified the original rules in Eckert and Strube’s
algorithm, and added Danish specific rules. The rules are mainly based on the
occurrences of situation anaphors in the Danish dialogue collection and corpus
of written texts.

4 Identification Rules

In the following we present some of the defeasible preference rules for identifying
situation anaphors which we have defined for Danish. We have marked with a
star those rules which are simply translations of the rules proposed by Eckert
and Strube. defeasible.

e * constructions where a pronoun is equated with an abstract object, e.g.,
z er et forslag (x is a suggestion)

* copula constructions with adjectives which can only be applied to ab-

stract entities, such as = er sandt/usandt (x is true/untrue), z er rigtigt
(x is correct)

e * arguments of verbs which take S’-complements, e.g., tro (believe), antage
(assume), sige (say)

e * anaphoric referent in constructions such as z er fordi du er holdt op med
at ryge (x is because you have stopped smoking) and z er p a grund af at
du er gravid (x is because you are pregnant)

e object of ggre (do)
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e subject complement with vere (be) and blive (become)

e object of have (have) if the verb was not used as a main verb in the
previous clause

e object of modal verbs

e in copula constructions where the adjective can both refer to an individual
NP and to an abstract object, such as z er godt (x is good), z er darligt
(x is bad), elske z (love x) the anaphor co-refers with an abstract object
if the previous clause contains a raising adjective construction (or related
constructions where an infinite is the subject)

The latter rule covers cases where the contexts of an anaphor can allow both
an individual NP and an abstract object. Consider as illustration the exam-
ples (6-a) and (6-b).

(6) a. Peter boede i et rodt hus. Det hadede han.
(Peter lived in a red house. He hated it.)

b. Det er dodsygt at sidde p a et vaskeri. Det hader jeg.
(It is boring to be in a laundry. I hate it)

The identification rules we have proposed would identify the det in exam-
ple (6-b) as a situation anaphor.

To test the identified rules we have manually marked situation anaphors in two
randomly chosen dialogues from the SL collection and in a newspaper article.
Then we have manually applied the identification rules to the two unmarked
dialogues. We have compared the results from human marking and from mark-
ing according to the identification rules. In 83 % of the cases the same situation
anaphors were identified. Failure cases were mainly anaphors occurring in con-
structions which allow for both individual and situation reference or anaphors
occurring in constructions which we had not identified. The obtained results
are encouraging, but it must be noted that we have tested the rules on the same
type of dialogue which we also used for identifying the discriminating rules, thus
more tests should be done on different dialogue and text types.

5 Concluding Remarks

We have proposed preference rules for identifying situation reference in Danish
by modifying and extended the rules for recognizing situation anaphors pro-
posed by Eckert and Strube. We have also presented the results of a first test
of these rules, and these results were encouraging, but should be confirmed by
more tests on different types of dialogue and text. Although the identified rules
are general, they are not yet exhaustive. We believe that the rules can be used
in different NLP applications, such as text understanding and dialogue systems
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to mark situation anaphors that cannot be resolved by common resolution al-
gorithms which only deal with individual anaphors.
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