UC Merced
Proceedings of the Annual Meeting of the Cognitive Science
Society

Title
Centered Segmentation: Scaling up the Centering Model to Global Referential Discourse
Structure

Permalink
@s://escholarship.orq/uc/item/32c5h9kg

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 19(0)

Authors
Strube, Michael
Hahn, Udo

Publication Date
1997

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/32c5h9k2
https://escholarship.org
http://www.cdlib.org/

Centered Segmentation:
Scaling up the Centering Model to Global Referential Discourse Structure
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Freiburg University, Werthmannplatz 1
D-79085 Freiburg, Germany
hutp:/fwww.coling.uni-freiburg.de/

Abstract

We introduce a methodology for determining referents in full-
length texts in a computationally parsimonious way. Based on
the centering model, whose focus is on the local coherence of
discourse, we build up a hierarchy of referential discourse seg-
ments from the local centering data. The spatial extension and
nesting of these discourse segments constrain the reachability
of potential antecedents of an anaphoric expression above the
level of adjacent center pairs. Thus, the centering model is
scaled up to the level of global discourse structure.

Introduction

Referent identification in discourse is a cognitively challeng-
ing task, since the more a discourse unfolds the greater the
number of possible antecedents which are available as candi-
dates for reference resolution. Any naive account, e.g., a sim-
ple linear backward search of all previously established dis-
course entities coupled with linguistic and conceptual com-
patibility tests at each check point, is error-prone and far too
ressource-consumptive. Cognitively plausible models of ref-
erence identification have, therefore, always tried to reduce
the search efforts and inference load imposed on the hearer
(Greene et al., 1992). The centering model (Grosz et al.,
1995) explicitly addresses these issues, as it supplies simple,
yet powerful data structures, constraints and rules for the lo-
cal coherence of discourse. In essence, candidate antecedents
in an utterance are preferentially ranked, and a discourse in-
creases in coherence the least expensive a valid antecedent is
found based on this ranking. These assumptions of the center-
ing model have already been experimentally validated (Gor-
don et al,, 1993; Brennan, 1995).

There is, however, a structural limitation inherent in these
models, the centering model in particular. Their focus is on
anaphoric relations that hold within a discourse segment com-
posed of only few utterances (usually, two- or three-sentence
discourses are examined). However, well-formed anaphoric
relationships may well extend over segment boundaries in
full-length texts. In these cases, cognitive parsimony be-
comes even more important, as the number of possible an-
tecedents tends to explode. The procedure we propose for
creating and managing large referential discourse segments?

'Qur notion of referential discourse segments should not be
confounded with the intentional one originating from Grosz et al.
(1995), for reasons discussed in Hahn & Strube (1997).
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provides a sort of superimposed index structure by which the
search space for potential antecedents can be effectively re-
stricted to a minimal number of discourse elements. This
model fully subscribes to the inference-reducing efforts of the
basic centering model but extends it to account for the refer-
ential coherence covering the entire discourse.

Centering and Global Discourse Structure

In the centering model, each utterance U; is assigned a set
of forward-looking centers, Cy(U;), and a unique backward-
looking center, Cy(U;). A ranking is imposed on the elements
of the C'y which reflects the assumption that the most highly
ranked element of C'¢(U;) is the most preferred antecedent
of an anaphoric expression in U;41, while the remaining el-
ements are ordered according to decreasing preference for
establishing referential links. The most highly ranked ele-
ment of Cy(U;) that is realized in Uiy; (i.e., has a valid
interpretation in the underlying semantic representation) is
the Cp(Ui+1). Given these widely acknowledged conditions,
anaphora resolution in U; depends on accessing the immedi-
ately preceding forward-looking centers, C'y(U;—1), only.
There have been only few attempts at explicitly dealing
with the recognition and incorporation of discourse structure
beyond the level of immediately adjacent utterances within
the centering framework. Two recent studies (Passonneau,
1996; Walker, 1996a) deal with this topic by considering,
among other things, whether a correlation exists between par-
ticular configurations of local centering data and the global
structure of discourse segments. In particular, the supposi-
tion is investigated whether two different backward-looking
centers, Cp(Ui—1) # Cs(U;), for two immediately adjacent
utterances, U;_; and U, ? indicate the presence of a discourse
segment boundary. Empirical data, however, yield only a
weak support for this claim, if at all. Hence, this finding pre-
cludes a reliable prediction of segment boundaries based on
the occurrence of local centering data (i.e., shift transitions)
and vice versa. In order to accommodate to these empirical
results Passonneau suggests that the centering data structures
need to be modified appropriately, while Walker concludes
that the local centering data should be left as they are and

2This pattern 1s usually considered a particular form of centering
transitions, so-called “shifts”; cf. Brennan et al. (1987) for a detailed
discussion of transition types.
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further be complemented by a cache mechanism. She thus
intends to extend the scope of centering in accordance with
cognitively plausible limits of the attentional span.

As a working hypothesis, for the purpose of anaphora res-
olution we subscribe to Walker's model, especially to that
part which casts doubt on the hypothesized dependency of
the (local) attentional from the (global) intentional structure
of discourse (Grosz & Sidner, 1986, p.180). We diverge from
Walker (1996a), however, by proposing an alternative to the
cache mechanism, which we consider to be methodologically
more parsimonious and, at least to be equally effective.

The proposed extension of the centering model builds
on the methodological framework of functional centering
(Strube & Hahn, 1996). This is an approach to centering
in which issues such as thematicity or topicality are already
inherent. Its linguistic foundations relate the ranking of the
forward-looking centers and the functional information struc-
ture of the utterances, a notion originally developed by Danes
(1974). Strube & Hahn (1996) use the centering data struc-
tures to redefine Danes's trichotomy between given informa-
tion, theme and rheme in terms of the centering model. In
this framework, the Cy (U;) corresponds to the element which
represents the given information. The theme of U is repre-
sented by the preferred center C(U;), the most highly ranked
element of C¢(U;). The theme/rheme hierarchy of U; corre-
sponds to the ranking in the Cys.

Identifying the preferred center with the theme implies that
the preferred center is of major relevance for determining
the thematic progression of a text (a term also introduced by
Danes (1974)), from which discourse segments should be eas-
ily derivable. Danes (1974) distinguishes three types of the-
matic progression (TP), two of which can directly be derived
from centering data, while the third requires to refer to con-
ceptual generalization hierarchies (not an issue in this paper).
In particular, a distinction is made between

1. TP with a constant theme: Successive ulterances continu-
ously share the same Cp.

2. TP with linear thematization of rhemes: An element of the
Cy¢(U;_1) which is not the Cp(U;_1) appears in U; and
becomes the C,,(U;) after the processing of this utterance,

C!(U{_l} 4 [Cl. ey €5y 0iny Cg ]
1
Cf(U,') B [cl.....ck...‘.a ]
CplUica): L€ asCinmwita] 1<3<3
v
C_L(U,'}: [cl,...,ck,...,q]

Table 1: Thematic Progression Patterns

Table 1 gives the abstract schemata of TP patterns, while
in Table 2 U; to Us illustrate the constant theme and Uy to
Us reflect the linear thematization of rhemes. In the latter
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case, the theme changes from “Standard-Installation” (stan-
dard installation) 1o “Handbuch™ (manual).

Furthermore, Danes (1974) allows for the combination and
recursion of TP patterns; this way, the global thematic coher-
ence of a text can be described by recurrence to these basic
structural patterns. Their use allows for a major extension
of the original centering algorithm, since given a reformu-
lation of the corresponding constraints in centering terms, it
is possible to determine segment boundaries and to arrange
the segments in a nested, i.e., hierarchical manner on the ba-
sis of which reachability constraints for antecedents can be
formulated. According to the segmentation strategy of our
approach, the C,, of the end point (i.e., the last utterance) of a
discourse segment provides the major theme of the whole seg-
ment. This theme is particularly salient for anaphoric refer-
ence relations. Whenever a relevant new theme is established,
however, it should reside in its own discourse segment, either
embedded or in parallel to another one.

Computing Referential Discourse Segments

The computation of referential discourse segments can be
split into two major processes. The first process determines
the set of referents R, i.e., the valid antecedents for the
anaphoric expressions in the current utterance U;, which are
reachable from the segment level s associated with U; by
considering:®

e the forward-looking centers of the linearly immediately

preceding utterance (as in the standard centering model),

the forward-looking centers at the end point of the hierar-
chically immediately reachable discourse segment,

the preferred center at the end point of any hierarchically
reachable, though minimally distant discourse segment.

Reachability is thus made dependent on the current seg-
ment structure DS of the discourse as determined by the
segmentation algorithm. The second process builds up the
segment structure DS depending on the reachability patterns
that characterize a referent from R and its possible occur-
rence in one of the above-mentioned centers according to the
specification in the algorithm given below (for a more techni-
cal treatment, cf. Hahn & Strube (1997)).

Note that, as a result, the current discourse segment struc-
ture may not only be “monotonically” refined but can also
be fundamentally revised, thus making our approach a truly
incremental model of anaphora resolution. In the following
discussion, the discourse segment index s is usually attached
to any center expression, e.g., Cs(s, U;).

We will now concentrate on the construction part of the
segmentation algorithm. Whenever a discourse segment is
created at level s, its starting and closing utterance, Us.peq)
and Ufs.ena), are initialized to the current position in the dis-
course. Its end point gets continuously incremented as the

3We abstract here from the linguistic constraints imposed on
(pro)nominal or functional anaphors (cf. Strube & Hahn (1996),
Hahn & Strube (1996) and Markert et al. (1996)).



analysis proceeds until this discourse segment DS is ulti-
mately closed, i.e., whenever another discourse segment DS’
exists at the same or a hierarchically higher level of embed-
ding such that the end point of DS’ exceeds that of the end
point of DS. Closed segments are inaccessible for the un-
tecedent search. Considering the sample text analysis in Table
2, the discourse segment at level 3 (ranging from utterance 5
to 5) is ultimately closed, while those at level 1 (ranging from
utterance 1 to 3) or level 2 (ranging from utterance 4 to 7) are
considered open.

In the following, s and U; denote the currently considered
segment level and utterance, respectively. The main algo-
rithm consists of three major logical blocks.

1. Continue Current Segment. If one of the referents from
U; contained in R matches the Cy(s, U;—1), then the cur-
rent segment is extended by U; at the same segment level
s. If, in addition, U;_; and U; indicate the end of a se-
quence in which a series of thematizations of rhemes have
occurred, all embedded segments are [ifted to the higher
level s'. As a result of such a lifting, the entire sequence
(including the final two utterances) forms a single segment.
This is, of course, trivially true for cases of a constant
theme. Lifting is the most severe operation for restructur-
ing already established segment structures.

2. Close Embedded Segment(s). If the referents from
U; contained in R do not match an element of the
Cy(s,Ui—1), then three possibilities emerge:

(a) Close the embedded segment: If one of the referents
from U; contained in R match the Cp(s—1, Ujs_1.cnq))s
the segment at level s is closed while the segment at [evel
s — 1is extended by Uj. If none of the referents from U;
contained in R match the Cp(s — 1, Ujy_1 ¢na)), then the
remaining elements of the C'y at this segmentation level
are checked for the given utterance. If a match succeeds,
the segment which contains U;_; is ultimately closed,
since U; opens a parallel segment at the same level of
embedding. Subsequent anaphora checks exclude any
preceding closed or parallel segments from considera-
tion for the matching process and just consider the cur-
rently open one.

(b) Close the embedded segment(s) and continue another,
already existing segment: If one of the referents from U;
contained in R matches a discourse referentin one of the
remaining hierarchically reachable segments, that par-
ticular segment which contains the matching discourse
referent is extended by U;. Only the C,, of the utterance
at the end point of any of these segments is considered
for a match. Note that, as a side effect, hierarchically
lower segments are ultimately closed when a match at
higher levels succeeds.

(c) Open new, embedded segment: If there is no matching
referent in hierarchically reachable segments, then for
utterance U; a new, embedded segment is opened.

3. Open a New, Embedded Segment. If none of the above
cases applies, then for utterance [/; a new embedded seg-
ment is opened. While processing further utterances, this
decision may be retracted by lifting the embedded seg-
ments. This realizes a kind of “garbage collection” for
globally insignificant discourse segments which, neverthe-
less, were reasonable from a local perspective for refer-
ence resolution purposes. Hence, the discourse segmenta-
tion procedure we propose works in a strictly incremental
way and revises previously made segmentation decisions
on the fly. We consider this kind of dynamic adjustment of
global discourse structure a particularly interesting cogni-
tive issue.

A Sample Text Segmentation

For illustrative purposes, we here consider a text fragment
(see Table 2) taken from a German computer magazine (c't,
1995, No. 4, p.209). Since the method for computing levels
of discourse segments heavily depends on different kinds of
anaphoric expressions, (pro)nominal and functional anaphors
are marked by italics, and the (pro)nominal anaphors are un-
derlined, in addition. In order to convey the influence of
the German word order, we provide a rough phrase-to-phrase
translation of the sample text.

Table 2 depicts a complete segmentation of the sample text.
The first column contains the number of each utterance, the
second column gives the sample text, while the third column
shows the centering data which are computed by the func-
tional centering approach (Strube & Hahn, 1996). The first
element of each Cy, the preferred center, Cp, is marked by
bold font. The fourth column depicts the levels of discourse
segments which are computed by our algorithm. The horizon-
tal lines indicate the beginning of a segment, the vertical ones
mark the extension of a segment. The fifth column indicates
which block of the algorithm applies to the current utterance.

The computation starts at Uy, the headline. The Cp(1, U})
is set to “J260" which is meant as an abbreviation of
“Brother HL-1260". Upon initialization, the beginning as
well as the ending of the initial discourse segment are both
set to “17. U and Us simply continue this segment (block (1)
of the algorithm). The Cj is set to “/260" in all utterances
of this segment. Since the referents for Uy do neither match
the Cp(1,U3) (block (1)) nor is any hierarchically preceding
segment available, block (2c) applies. The segment counter s
is incremented and a new segment at level 2 is opened, set-
ting the beginning and the ending to “4”. The referent of
the phrase “das diinne Handbiichlein” (the thin leafiet) in Us
does not match the Cp(2,Uy) but it matches an element of
the Cy(2,Us) instead (viz. “Handbuch” (manual)). Hence,
block (3) of the algorithm applies, leading to the creation of a
new segment at level 3. The referent of the anaphor “Hand-
buch” (manual) in Ug matches the Cp(3,Us). Hence block
(1) applies (the occurrence of “1260” in C¢(Us) is due to
the assumptions specified by Strube & Hahn (1996)). Given
this configuration, the embedded segment is lifted one level,
so the segment which ended with Uy is now continued up to

723



Segment Levels

Ui Sample Text Centering-Data | 2 3 Block
(1) | Brother HL-1260 Cb: - [
Cf:  [1260]
(2) | Ein Detail fillt schon beim ersten Umgang mit dem groBen Cb: 1260 1
Brother auf: Cf:  [1260, Umgang, Detail]
One particular - is already noticed — in the first approach to
— the big Brother:
(3) | Im Betrieb macht er durch ein kriftiges Arbeitsgeriusch Ch: 1260 1
auf sich aufmerksam, das auch im Stand-by-Modus noch gut Cf:  [1260, Betrieb,
vernehmbar ist. Arbeitsgerdusch,
In operation — draws — it — with a heavy noise level — attention to Stand-by-Modus]
itself — which — also — in the stand-by mode - is sull well audible.
(4) | Fur Standard-Installationen kommt man gut ohne Handbuch aus. | Cb: - [ 2

Hardware anschaulich und gut illustriert.
Admittedly, gives — the thin leafler — the operation of the
hardware - a clear description of - and — well illustrated.

As far as standard installations are concerned — gets — one — well Cf:  [Standard-Installation,
— by — without any manual. Handbuch ]
(5) | Zwar erlautert das diinne Handbiichlein die Bedienung der Cb: Handbuch

Cf:  [Handbuch, 1260,
Hardware, Bedienung]

HP-Modus sucht man vergebens weitere Informationen.

except for one meagre page — containing the table of contents for
the HP mode — seeks — one — in vain — for further information.

(6) | Die Software-Seite wurde im Handbuch dagegen stiefmiitterlich Cb: Handbuch 1, Lift
behandelt: Cf: [Handbuch, 1260,
The software part — was — in the manual — however - like a Software]
stepmother - treated:

(7) | bis auf eine karge Seite mit einem [nhaltsverzeichnis zum Cb: Handbuch 1

Cf: [Handbuch, Seite,
1260, HP-Modus,
Inhaltsverzeichnis,
Informationen]

Table 2: Sample Text, Centering-Data and Discourse Structure

Us at level 2. As a consequence, the centering data of Us
are excluded from further consideration as far as subsequent
matching processes are concerned. U; simply continues the
same segment, since the functional anaphor “Seite” (page)
refers to “Handbuch™ (manual), the Cp,(2, Us).

Empirical Findings

In this section, we present some empirical data concerning
the centered segmentation algorithm. Our study was based
on the analysis of twelve texts from the information tech-
nology domain (IT), of one text from a German news mag-
azine (Spiegel)*, and of two literary texts® (Lit). Table 3
summarizes the total numbers of (pro)nominal and functional
anaphors, utterances, and words in the test set.

Table 4 and Table 5 consider the number of (pro)nominal
anaphors and functional anaphors, respectively, and the linear
distance they have to their corresponding antecedents. Note
that common centering algorithms (e.g., the one by Brennan
et al. (1987)) are specified only for the resolution of anaphors

4] apan - Der Neue der alten Garde. In Der Spiegel, Nr. 3, 1996.

The first two chapters of a short story by the German writer
Heiner Miiller (Liebesgeschichte. In Heiner Miiller. Geschichten
aus der Produktion 2. Berlin: Rotbuch Verlag, 1974, pp.57-63) and
the first chapter of a novel by Uwe Johnson (Zwei Ansichten. Frank-
furt/Main: Suhrkamp Verlag, 1965.)

IT  Spiegel Lit b3
(pro)nominal anaphors | 197 101 198 | 496

functional anaphors 195 22 23 240
utterances 336 84 127 547
words 5241 1468 1610 | 8319

Table 3: Test Set

in U;_,. They are neither specified for anaphoric antecedents
in U}, not an issue here, nor for anaphoric antecedents beyond
Ui—1. In the test set, 139 (pro)nominal anaphors (28%) and
116 functional anaphors (48,3%) fall out of the (intersenten-
tial) scope of those common algorithms. So, the problem we
consider is not a marginal one.

T Spiegel Gt | T
Ui 10 7 32 49
Uiy 117 70 121 | 308
Ui-2 28 14 24 | 66
Ui—a 18 5 10 33
Ui-a 6 5 12
Ui—s 6 0 1 7

Ui—gto Ui-10 8 1 3 12
Ui—].] to Ui—]a 3 1 1 5

Ui—is toUi—2p 1 2 1 4

Table 4: Anaphoric Antecedent in Utterance U,
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IT Spiegel Lit | I
Uiy 94 15 15 ] 124
Ui-2 42 6 8 56
Ui-s 16 0 0 16
Ui—4 14 0 0 14
Ui—s 8 0 0 8
Ui_gtoUi_10 14 | 0 15
Ui—ntoUi-ys | 7 0 0 7

Table 5: Functional Anaphoric Antecedent in Utterance U

Table 6 and Table 7 give the success rate of the centered
segmentation algorithm for (pro)nominal anaphors and func-
tional anaphors, respectively. The numbers in these tables
indicate at which segment level anaphoric expressions were
correctly resolved. The category of errors covers erroneous
analyses the algorithm produces, while the one for false posi-
tives concerns those resolution results where a referential ex-
pression was resolved with the hierarchically most recent an-
tecedent but not with the linearly most recent (obviously, the
targeted) one (both of them denote the same discourse entity).
The categories C¢(s,U;—;) in Tables 6 and 7 contain more
elements than the categories U;_; in Tables 4 and 5, respec-
tively, due to the mediating property of functional anaphora
in functional centering (Strube & Hahn, 1996).

IT  Spiegel Lit b
U; 10 7 32 49
Cy(s,Us1) 161 78 125 | 364
Cp(s—1,Upsfs-1.ena)) | 14 9 24 | 47
Cy(s = 1,Ups[s—1.ena)) | 7 5 9 1 2
Cp(8—=2,Upsps—2.na) | 1 0 1 2
Cp(s = 3,Ups(s-3.end)) | 1 0 1 2
Cp(s = 4,Upsis-t.ena)) | O 0 1 1
Cp(s =9, UDS[a—b.en_Q]) 0 1 0 1
errors 3 1 5 9
false positives (1) 3) (7 1an

Table 6: Anaphoric Antecedent in Center,

IT Spiegel Lit| ¥
Cr(s,Ui-1) 156 I8 17 | 191
Cp(s =1, Ups(s—1.ena)) | 18 0 4 (22
Cf(s =1, UDS[&-—].:M]) 10 1 2 13
Cp(s -2, UDS[:—Z.enn‘.]] 7 1 0 8
C,,(s — 3‘ UDS[;—S.:R.{]) 3 0 0 3
| errors {1 2 0 3
| false positives | (2) (0) 3) [ 6

Table 7: Functional Anaphoric Antecedent in Center,

The centered segmentation algorithm reveals a pretty good
performance. This is to some extent implied by the structural
patterns we find in expository texts, viz. their single-theme
property (e.g., “/260" in the sample text). In contrast, the
literary texts in the test exhibited a much more difficult in-
ternal structure which resembled the multiple thread struc-
ture of dialogues discussed by Rosé et al. (1995). The good
news is that the segmentation procedure we propose is capa-

ble of dealing even with these more complicated structures.
While only one antecedent of a pronoun was not reachable
given the superimposed text structure, the remaining eight er-
rors are characterized by full definite noun phrases or proper
names. The vast majority of these phenomena can be consid-
ered informationally redundant utterances in the terminology
of Walker (1996b) for which we currently have no solution
at all. It seems to us that these kinds of phrases may over-
ride text-grammatical structures as evidenced by referential
discourse segments and, rather, trigger other kinds of search
strategies.

Though we fed the centered segmentation algorithm with
rather long texts (up to 84 utterances), the antecedents of only
two anaphoric expressions had to bridge a hierarchical dis-
tance of more than 3 levels. This coincides with our sup-
position that the overall structure computed by the algorithm
should be rather flat. We could not find an embedding of more
than seven levels.

Related Work

There has always been an implicit relationship between the
local perspective of centering and the global view of focus-
ing on discourse structure (cf. the discussion in Grosz et al.
(1995)). However, work establishing an explicit account of
how both can be joined in a computational model has not been
done so far. The efforts of Sidner (1983), e.g., have provided
a variety of different focus data structures to be used for ref-
erence resolution. This multiplicity and the on-going growth
of the number of different entities (cf. Suri & McCoy (1994))
mirrors an increase in explanatory constructs that we consider
amethodological drawback to this approach because they can
hardly be kept control of. Our model, due to its hierarchical
nature implements a stack behavior that is also inherent to the
above mentioned proposals. We refrain, however, from estab-
lishing a new data type (even worse, different types of stacks)
that has to be managed on its own. There is no need for extra
computations to determine the “‘'segment focus”, since that is
implicitly given in the local centering data already available
in our model.

A recent attempt at introducing global discourse notions
into the centering framework considers the use of a cache
model (Walker, 1996b). This introduces an additional data
type with its own management principles for data storage, re-
trieval and update. While our proposal for centered discourse
segmentation also requires a data structure of its own, it is
better integrated into centering than the caching model, since
the cells of segment structures simply contain “pointers” that
implement a direct link to the original centering data. Hence,
we avoid extra operations related to feeding and updating the
cache. The relation between our centered segmentation algo-
rithm and Walker's (1996a) integration of centering into the
cache model can be viewed from two different angles. On the
one hand, centered segmentation may be a part of the cache
model, since it provides an elaborate, non-linear ordering of
the elements within the cache. Note, however, that our model
does not require any prefixed size corresponding to the lim-
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ited attention constrainl. On the other hand, centered seg-
mentation may replace the cache model entirely, since both
are competing models of the attentional state. Centered seg-
mentation has also the additional advantage of restricting the
search space of anaphoric antecedents to those discourse en-
tities actually referred to in the discourse, while the cache
model allows unrestricted retrieval in the main or long-term
memory.

Many studies on discourse segmentation highlight the role
of cue words for signaling segment boundaries (cf., e.g., Pas-
sonneau & Litman (1993)) or the use of overspecified referen-
tial expressions to indicate a thematic shift (Vonk et al., 1992;
Walker, 1996b). However useful these strategies might be,
we see the danger that such a surface-level description may
actually hide structural regularities at deeper levels of investi-
gation illustrated by access mechanisms for centering data at
different levels of discourse segmentation.

We consider our proposal a first attempt to unmask the
mystery behind the oracle Webber (1991) introduced in order
to decide with which existing segment the current utterance
is actually connected. This revelation is achieved by the for-
malization of the linguistic structure of discourses, while the
intentional structure as proposed by Grosz & Sidner (1986)
seems as hard to grasp as before. The methodology we pro-
pose might also constitute a starting point for the psycholin-
guistic community to conduct discourse processing experi-
ments which go beyond extremely brief (and hence artificial)
pseudo texts (cf., e.g., Greene et al. (1992)) and to apply their
empirical methods to texts of considerable length instead.

Conclusions

We have developed a methodology for extending the cen-
tering model to incorporate the global referential structure
of discourse for reference resolution. The hierarchy of dis-
course segments we compute realizes certain constraints on
the reachability of antecedents. Moreover, the claim is made
that the hierarchy of discourse segments implements an intu-
itive notion of the limited attention constraint, as we avoid a
simplistic, cognitively implausible linear backward search for
potentional discourse referents.

The model, nevertheless, still has several restrictions. First,
it has been developed on the basis of a small corpus of writ-
ten texts. Though these cover diverse text sorts (viz. technical
product reviews, newspaper articles and literary narratives),
we currently do not account for spoken monologues as mod-
elled, e.g., by Passonneau & Litman (1993) or even the intri-
cacies of dyadic conversations Rosé et al. (1995) deal with.
Second, a thorough integration of the referential and inten-
tional description fo discourse segments still has to be worked
out.
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