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A Taxonomy of Discourse Markers in Dialog

Abstract

Discourse markers are verbal andvesbal devices that mark transition points in communication. They
presumably facilitate the cwastion of a mental representation of the events described by the discourse. A
taxonomy of these relational markers is one important beginning in investigations of language use. W
several taxonomies of coherence relations have been proposed fag, aolyosofew have been proposed

for dialog. This paper presents a taxonomy of betweewoherence relations in dialog and discusses
several issues that arise out of constructing such a taxonomy. A large number of discourse markers
sampled from th8anta Barbara Corpus of Spoken American English. Two judges substituted each type
these markers for all other markers. This extensive substitution test determined whether hyponymo
hypernymous and synonymous relationsedkistween the markers finathis corpus of dialogs. Evidence

is presented for clustering coherence relations into four categories: direction, polarity, acceptance

empathics



A Taxonomy of Discourse Markers in Dialog
According to transactional theories of language and discourse processing (Cl&&hifi@861987;
Schlegloff, Ochs & Thompson, 1996), language is the act of communication that normally is coordinat
between its participants. The speaker or writer of a message needs to coordinate when to say what, wh
say to whom, how and why to say it. Itirg this is often difficult because the haarest simultaneously
present in the communicative*adn dialog, speakers have the advantage that hearers are present (Clarl
1996; Goodwin, 1981; Schlegloff, 1996). They know whether they haverthe@ kearat t ent i on,
talking to, when they can start and stop speaking, and what they can say. Hearers generally give clues or
of these aspects by providing feedback. Coordination between speakers and hearers consists of multifac
tasks bateen the parties involved. For instance, speakers need to monitor whether hearers are attending
what is said (is the hearer making eye contact?), who they are talking to (is thenbargy?a), when
they are speaking (is there a pause in thersation which allows the speaker to start speaking?), what to
say (how to express a meaningful information?), and whether the speaker needs to follow up on an ea
piece of information (is there anything that is by convention expected from thebsgedken previous
pieces of information). This makes dialog a very dynamic act of coordination. Take for instance the followi
dialog in the Santa Barbara Corpus for Spoken American English {SB34af)ing a dialog between a

girlfriend and boyfrien@athy explaining algebra to Nathan:

KATHY: three times ex, minus four.
NATHAN: Three times e=x, minus four?
KATHY: Right.

NATHAN: alright, distribute first, right?
KATHY: mhm.

! We use speaker and hearer here instead of sender and receiver, writer and readegrapéalarer or addresser and addressee. Also, we
are aware that the actions of speaking and listening are usually not mutually exclusive in dialog, but for reasonsaef ptafity these

terms overParticipant A and Participant B. At the same timeagknowledge that the border between the roles of speakers and hearers is
fuzzy and that they change continuously over the course of the conversation.

2 For reasons of clarity we have removed all coding information in the examples from the SBSAE, likgfaotlines, pauses, noises, etc.
The only coding information left are extensions of a word @sgight, rea=lly) and norlinguistic contextual information (e.gHROAT

sound HITTING WITH NEWSPAPER
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NATHAN: Two ex minus= .. ex squa=red, three ex minus tw=el=v=e, you get, WH do
that side, so you get .. ex, whoa. | don't want to do that. Negative ex
squared, two ex minus, two minus ex, Um, Plus twelve ... Now do you
factor this? after you do that?
KATHY: Yeah.
NATHAN: Yeah. oh but first | gotta take out that negative one, don't -- | mean
that negative.
KATHY: mhm.
NATHAN: in front of that ex squared so | just, | can multiply that whole side by

.. hegative one again though X?

KATHY: Yeah. then you flip that sign over.
NATHAN: I have to flip that sign over if | do that?
KATHY: mhm.
NATHAN: see it's little rules like that, that I'm not gonna remember. so if it's
a -- ifit's less than or equal to, then, and there's a minus=, you have

to flip the si=gn. Okay. Are you tired?

KATHY: N=ot really. | mean kind of but,

NATHAN: I'm gonna go home in just a few minutes.

KATHY: why.

NATHAN: cause | can work on this .. at home, and let you get some sleep.
KATHY: (HITS NATHAN WITH PAPER)

The interaction between Nathan and Cathy is a joint activity, where one participant signals the other on
progression of the dialog. When Nathan asks a verification question, Cathy provides the confirming feedb
(right, which Nathan then acknowledgasight But Cathy sometimes leaves the answer in the middle
(mhrpy for instance cueing Nathan to findratgve solutions to the math problem. When Nathan asks
Cathy whether she is tired, she does ngesayng butnot real(yollowedby kind pfsignaling Nathan that

she is tired, but does not want to make this explicit.
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We call theimguistic marks like these that bring the interactions between the participants together
discourse markers They draw the attention of a participd®aho/ but firgt they serve as tutaking
signals Yea/; oh but fi)ssto mark agreement with the content expdelsg the other participartda/ then
you flip that signovee nd t hey coul d mark the response to N
thus operate at different levels in the communication (e.g. attentiakihgnlocution, illocutiomnd one
discourse marker could serve multiple functions. Notice that each of these cues can likely be communic:
with signals other tharerbalmarkers. Nods and gestures in communication usually serve similar purposes
as do variations in intonatioroifgparerea=lyvith really! Even actions like hitting somebody with a
newspaper as in the example above can have such a signaling function. In this study, however, we will f
on linguistic markers, ignoring for reasons of simplification phdgiketictonation and pausem)d extra
linguistic features (like hand gestures and head nods).

At least150 different discourse markers can be distinguished in the English language use (Swi
1996), bubthers estimate this number to be over(BB0tt, 1996)The different calculation is related to
the question what a discourse marker constiEaestance, a discourse markerdiK&chiffrin, 199) is
not included in Swan (1996). Most studies in fact do not include interjections and discourse.garticles (
Knott, 1996; Sanders, Spooren, Noordman, 1992; 1993). In other words, there seems to be some confu
on the definition of discourse markers. How can this large set of words be characterized and what is tt
function in discourse? Is the functiorthese seemingly mundane words important and worth studying? If
one discourse marker can have multiple functions in language use, what are these functions? And fin
with such a large set of discourse markers and different functions, can we brmg sedesf seemingly

disorganized words? We will try to provide answers to each of these questions.
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Discourse markers

Discourse markers mark discourse. They instruct discourse participants how to consider an upcom
utterance, providing a path towarlds integration of different components of language use into one
coherent discourse (Schiffrin, A98n an extensive sociolinguistic study of a subset of twelve discourse
markers Schiffrin provides a number of conditions that allow an expression tb dse ausearker. For
instance, discoursenarker has to be a sequentially dependent element that brackets units of talk, has to |
commonly used in its initial position and have a range of prosodic contours. Furthermore, a discour
marker should operate different discourse planes and operate at both a local and global discourse leve
The sequential dependency condition for these discourse relations can also be found in Knott (1996) «
Knott & Mellish (1996). Their analysis focuses on sentenceshathenits of talk, but the condition
seems similar to Schiffrinds. Knott and Mel |l i st
be isolated with his host clause and cannot be interpreted without further context is a cue phrase
disourse marker; Knott, 1996: 40). Examples of cue phrabes syer becauaadalthouglirhrases like

these can usually not be interpreted without contextBeoguse the streets )ar€hednitial position
condition is related to sequentigbed@lency criterion. Discourse markers uso@dlyrin the specifier
position of a complementizer phrase (e.g. Pritchett, 1992pdnd structural boundary (Grosz & Sidner,
1986). They typically start a new structural unit. Related to the init@lnposii ondi t i on i S
condition of the prosodic contours. In fact, Hirschberg and Litman (1993) showed that the prosodic contol
of discourse markers allows for distinguishing between sentential use and discourseouss @.g.
temporal adverbigkrsus a retusto-subtopic marker). Although these three conditions are helpful, they are
problematic for markers of backannel response (Yngve, 1970), including wordshlikpokayandyeah

or acknowledgment tokemshimwow They can stand aloas,we have seen in the example before and are
therefore not syntactically detached from a sentence. Also, most studies on discourse markers do not inc

markers like these (Halliday & Hasan, 1976; Knott, 1996; Knott & Mellish, 1996; Mann & Thongpson, 198
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Sanders, Spooren, Noordman, 1992, 1993). However, given that discourse particles and interjections
mark the discourse structure (as Schiffrin for instance shows) they will be included in this stud
Alternatively, we would have to use additionaktkkm project markers (Bangerter & Clark, forthcoming),
transitionpoint markers (Clark, 1996) or turn constructional units (Scheglofftol@86ympass all cues
that mark the discourse structure

Whether discourse markers are definedeages for nr&ing transition points in discourse
(Schiffrin, 1987), as devices cueing hearer to a change in discourse structure (Grosz & Sidner, 1986; K
1996), or as devices marking movement between two discourse units (Polangi9&3Sthay are the
converational glue that participants effectively use to hold the dialog together at different communicati\
levels. We argue that duramycommunicative act participants try to build a coherent mental representation
of the information being communicated. Tberdination between the participants in both monolog and
dialog is facilitated by cues to facilitate this process. These cues inform the participants how to builc
coherent ment al representation. We healvaet icoanlslde d
representational relationships 6coherence rel at
weakly sufficient for comprehension (Louwerse & Graesser, in press). Cohesion relations in discourse ca
expressed by naus linguistic categories, such as anaphora, cataphora, adverbs, connectives and disco
particles. The latter often serve as interclausal relationships in the discourse. In dialog this is not only wi
turns like in monolog, but also between turns.

Turns can be defined as those discourse units consisting of one or more turn constructional uni
that govern the allocation of turns. Such a definition leads to circularity, but offers two insights. First,
shows that turns are not related to senteSeesndly, turns are goventiby a local management system
that is coordinated by the discourse participants. Generally participants are good at giving and taking turn

coordinating in the joint project and at allowing transition relevance plaCkesks&896; Levinson, 1983).
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Furthermore, cohesion relations can ma@oage the discourse by structuring the hierarchy of
discourse or micrmanagéy relatng adjacent text units. Bangerter & Clark (forthcoming) call the relations
within a level of @i er archy oO6horizont al transitiono, t ho
(Graesser & Louwerse, in press; Louwerse, 200Baweealled this local and global cohesion and
coherence.

Most studies on discourse markers have primarily lookad aingle discourse marker cueing a
coherence relation. Recently, studies have looked at multiple discourse markers (Oates, 2000; Webb
Joshi, 1998). The advantage of studying multiple discourse markers is that the investigation takes
account thianatural discourse often contains more than one marker. Furthermore, by lod&ursibe p
@nd al though i)tandmplausibEd sorudl yhuti ti tdi Weodbinatiore,uvehgan i t
get an insight into a single marker.ikstance, we could hypothesize déimakts more general thafthough
that general markers should always precede specific markers and thaaticki@thoeighan acceptable
combination, whereasd bus not. The disadvantage of studying mulistourse markers is the scope.

We only know a little about single coherence relations and very little about these relations ithidialog.
study we willhereforefocus on single discourse markers. That is, we allow for phrdsgstii&ka agaiml
there you haveut we will not look at combinations of these cues.

In sum, discourse markers are one type of cohesion relation that cue coherencenashatipns
used in dialogrhey generally mark a transition point within a sentence, betwasresentbetween turns
and do that at a local or a global level of the discourse. In spoken language they can furthermore
characterized by intonational features. Despite the breadth of the term discourse marker, we will constrait
extentwithin the sope of this papeand use discourse markers as single constituent relations marking

betweerturn local transition points in the discourse.
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The importance of discourse markers in dialog

Are discourse markers (or coherence relations) as importantexs wessggest? If one removes markers
like yeahohand mhmfrom the dialog between Nathan and Kgihgsented earliethe dialog is still
meaningful. Should these markers perhaps be siedmigs language use?

Cohesion relations can be found in botbnolog and dialog. In both language modes the
reader/hearer needs to be cued as to how to build the coherent mental representation. Similar cohes
relations can therefore be found in both dialog and monolog. But dialog and monolog also differ in son
important respects. Clark and Brennan (1991) and Clark (1996) point out the featurés-fateface
conversation, the most basic setting of languade didog participants are copresent, they are visible and
audibleand their communicative actions amstantaneous. Furthermore, the medium is evanescent, the
actions remain unrecorded, and production and reception are simultaneous. Other dialog characteristics
the extemporaneousness of the actions, thdesetmination by participants of theseoastiand self
expression of actions by participarits.many language settings not all of these features are present. In
telephone conversatiotigere is some form of dialog, Imarticipants are not qoesent and cannot see
each other. In instant emaiessenger services, there is a form of dialog in which medium and control
features apply, but the setting is written, instead of spoken. This means that the setting of language use
various dimensions (see also Whittaker, 2002). The communicativeaketmane in a written or spoken
form, it can take place in the form of a dialog or a monolog, and it can be official or personal. As Cla
(1996) points out, if a type of discourse misses one or more of the features in the basic setting of langL
use,special skills and procedures of language use need to compensate for this deficiency. One wc
therefore expect significant differences in the linguistic features between monolog and dialog.

Biber (1988howeverdid not find asignificandifference idinguistic features between monolog and
dialog. In an extensive corpus linguistic study he investigated the similarities and differences between va

language settings. He compared 67 linguistic features in 481 corpora (23 written and spoken genres)
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identified six underlying dimensions of variation in English: 1) involved versus informational production c
discourse, 2) narrative versus-namative concerns, 3) explicit versus situated reference, 4) overt expressiol
of persuasion versus lack ofnigun and argumentation, 5) abstract versusipstnact information and 6)
online information elaboration versus no-tiea production constraints. Despite the fact that these
underlying dimensions define important and systematic relations among $atiipugsy Biber did not find
a dimension that defined an absolute distinction between spoken and written language. This suggests
salient linguistic characteristics in one setting can be overridden by a language user (Biber, 1988: 161)
instance in dialog participants are limited by-tiesd production constraints, which would make dialog
generally |l ess dense than monol og. But this do
special skills and procedures of language use Hppemempensate for any differences in the other
dimensions of the language setting.

If dynamic coordination between speakers and hearers consist of multifaceted tasks between
parties is involved in dialog and this interaction is absent in monolegyuitheexpect differences in
cohesion relations. Dialog users deal withimealproduction constraints, resulting in dialog being more
fragmented than monolog. Even if no overall difference in frequency of linguistic features is found, one c
expect dierences in the use of cohesion relations in different language settings. A corpus analysis is idea
testing such a hypothesis.

Based on Biberds extensive data analysi s, W
different settings. For reams of clarification, we categorized a selection of the 23 genres used by Biber intc
three dimensions of language use settings: spoken versus written, dialog versus monolog, and formal ve
informal. The reason we did not just compute frequencies bedvaday versus nedlialog is as follows.
Although it can generally be assumed that dialog is an informal spoken text genre, formal letters for insta
form an exception. It might therefore be the case that we find frequency differences in cohasion relatio

but thatthey are due to informal language rather than dialog. We selected a subset of the genres that v

10
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analyzed by Biber (1988) on the basis of two criteria.geimsts were selected by fitness in all three
categories. That is, those genres wlegosen for which enough information was provided to consider them
spoken or written, dialog or monolagdinformal or formal. Religiohumor, and skills and hobby genres,
for instance, were not used in the analysis because it was not entireliclclédaee/ftategories each of
these genres fitted. Secondly, the number of texts per genre in one subcategory had to be comparable t
number of texts in a genre fitting the opposite subcaiagager to allow for comparable cell siEes
instancethe 88 texts in the press genre resulted in largely unequal cell sizes in two of the categories and \

therefore not used. An overview of the selected genres is presented in Table 1.

Having selected the corpora in each of the categorieextdefinal the cohesion relations. Because we
uedBi ber 0s \eae dnitgdgo geoupings ef his linguistic features. The cohesion relations adopted
inthisstudycanbet be captured by fi ve wdefolrigroupsodaverdbialn g u
subordinators that mark informational relations and one group of discourse particles that mar
conversational relations. The first three of these gnagshe casative adverbial subordindtecaysbe
concessive adverbial subordinasdttsougand thoughand the conditional adverbial subordinafoasid
unlesfAccording to Biber the group of other adverbial subordinators edotistlations likancewhile
whilstwhereuparhereasherelsuch thao thasuch thahasmuch tiasmuch iasofar assomuch as long
asandas soon.as The fi nal g r o u pthatiresemBledoer mdien ofcdis@wrse imbrkec a |
consistd of discourse particlesvégll now anywayanyhgwanywaysused by participants to maintain

conversational coherence.

11
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Biber precisely reports frequency values for the linguistic features in each of the texts, which allow
for a statistical analysis of thenber of coherence relations. It must be noted here that to account for
differences in corpus size, Biber normalized the frequencies to a text length of a thousand words. Tabl

presents average of the incidence scores (number of occurrences per 100@hsdedd per category.

A comparison between the incidence scores o
and discourse particles categories esthdlat spoken discoursedte higher frequency of relations than
written (allFs (1, 323) > 13.75, p < .01), dialog more than monolde (@) 323) > 6.04, p < .01) and
informal more than formal discourse @lI(1, 323) > 9.02, p < .0The differenes in frequencies were
largest for discourse particles. Spoken discourse had more than ten times more discourse particles
written discourse, dialog had more than two times more than monolog, and informal discourse had tv
times more markers than fahdiscourseContrary to what we expected, in the rest group, containing
markers other thamecaysdthougthoughf andunlessvritten discourse had significantly more markers than
monolog(F (1, 323) = 13.7p,< .01).

These results show that eston relations are indeed more frequent in dialog than in monolog, in
spoken language settings more than written, and in informal more than formal. This is true for caus
concessive and conditional connectivedbékaysdthoughndif, as well afor discourse particles likesll
andanywayt is not the case for markers hideereass soon asdinsomuch agich are more frequent in
written than in spoken language. These cues seem to mark interclausal relationships only and tend to be

in formal discourse, which might explain the unexpected pattern.

12
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Because the results show a clear pattern for all three categories with the highest frequencies
dialog, spoken and informal, we can draw the conclusion that a combination of spokediaitmrhab
the highest incidence of cohesion relations. Two genreso-fiaaee conversation and telephone
conversations, qualify for this combined category. Indeed, compared to all other genres, these two gel
have the highest incidence of cohesiatioas in all five groups, particularly in discourse particles. How can
these frequency patterns be explained? Accordi
faceto-face conversation is the primary setting in language use, aoddetepversations have the same
features, except for copresence and visibility. So why are extra cues neettetinaa belongs to the
standard language setting? Recall that those genres other than the standard language 4etfaag of face
conwersation require special techniques and practices to compensate (Clark, 1996) and that extra markel
therefore not to be expected in the standard language setting of spoken informal dialog. More markers cc
mean more coherence, but dialqgesumaly not easier to understand than monolog. The answer to the
high frequency of discourse markers in dialog could lie in the organization of this discourse setting. It can
hypothesized that because spoken informal dialog has a more dynamic and somngenstiucture than
other genres, it has more cues and cues operating at different levels of the interaction. The question the

what these different levels of interaction are and what the role is of discourse markers at these levels.

A Model of Discourse Coordination

In written monolog, the writers can plan messages and-luise i@flection to edit their ideas. Cohesion lies

primarily in the connectedness of the verbal information. Dialog has a more dynamic and emergent struct
than written monlog and, to a lesser extent, spoken monolog. Participants cannot plan their messages w
in advance, because the dialog might take unexpected directions due to the interaction. IRkbead of off
reflection, a participant reflects his own idea andfitieg other od | n e . The participan

coherent mental representation is avway process, in which both the speaker and the hearer contribute to

13
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the emerging structure. The hearer contributes to what the speaker says by backdiizakpdillifeg in
words, interruptions, etc. The discourse participants cannot see the outline of the dialog when they are
the middle of it, only when it is finished (see Schiffrin, 1987: 23). Such an emerging structure potentiz
requires more cohesi cues to comprehend the information in the communicative act between the
discourse participants. Participants need to cue that they are still following the conversation, whether or
they accept the utterance and whether or not they agree with kiee. $spathermore, the evanescence,
recordlessness and immediacy of the medium require more anchors in the communication (see Clark, 1¢
One way of compensating for the lack of organized structure is to have a higher density of discourse mar
in dialg. Various theories of discourse structure and language use have been proposed (see Gernsba
1994; Graesser, Gernsbacher & Gol dman, 2002; V
sociolinguistic theory that explains the use of d setbi scour s e n{Eb6kcaynitve treornd Cl
of language use.

In her model of discourse, which is also a model of coherence in talk, Schiffrin distinguishes fiv
planes of discourse. Tildormation state concerns what the speaker and the hkiaosy and what they
know of each other. This discourse plane i s col
world is distributed through talk. For instance, the discourse yarkenowarks that the speaker has
information availablbout something. It marks interactive transitions in shared knowledge. A marker like
mar ks a focus of the s pe,akdeheréby maks & jeimt focus of attensian.g n
The exchange structuredoes not concern the cognitiveomfiation states of the speaker and the hearer,
but the alternation of roles between them. Units of talk in this discourse plane are turns. A madker like
signals that the speaker wants to continue a turn, whereas a mademtigletes a turn. Markean the
exchange structure signal negotiation of turns. The exchange structuregdilan tegucture, Schiffrin
considers pragmatic, because of the negotiation process of information between the discourse participe

The action structure indicaeceding and intended speech acts. For instance, markersalile®d so

14
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signal motive and motivated actimmandandmark speaker continuation, regardless of the activity of the
hearer. In contrast with the exchange structure and action stithetigleational structureis semantic
rather than pragmatic. Instead of being realized by language use, the ideational structure is realize
language. Its units of analysis are propositions or ideas. Connedcinegbutiedorcoordinate idea usi
But for instance, marks a contrast between two propositions. Finally partitipation framework
speaker/hearer and speaker/utterance relations are captured. Participation transitions shift responsibili
from the hearer to the speaker and eméeced around the accomplishment of an interactional task (p.217).
For instance, the markemeas an modi fy a speakerds prior ideas
digression before an indirect answer is given.

Schiffrin argues that disceermarkers have one primary discourse plane (and eventually various
secondary planes) in which they functionekamplethe primary function of a marker lidgs to mark
information state transition, but it might also mark certain actions in thetastiture. Similarly, according
to Schiffrin a marker likeonh as a primary role in the ideati on:
attention to the upcoming talk, it also plays a role in the participation structure. THeeozarfkerctions
at the plane of information state and action structure but it has a primary role in the ideational structu
Thus markers may seem to be very different in miscellaneous expressions but share functions in the s
discourse components (Schiffrin, 1887). Schiffrin concludes that by categorizing markers in planes on
which they play primary and secondary functions, some markers that may look very different might share
same functionnpwand| mearfor instance function both at the participati@amiework). Similarly, those
markers that look the same might have different functions on different planes (only thbertaakex
function in the action structure, while a similar time deictic maskéro e s not ) . Schi ff
classificatiorsiinsightful not only in terms of multiple discourse planes, but it also helps us in understandin

the different roles of discourse markers in language and language use. Furthermore, it helps us explain

15
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spokendialog has more discourse markersdten monolog: in the latter many of the discourse planes
remain implicit.

However, the Schiffrin model leaves some open questions. Schiffrin (1987: 29) argues that cohere
i's the result from the partici pamtond Difefehtpartsod t o
one discourse plane (e.g. ideas, actions) are related to those of another (e.g. ideas and actions of ar
plane). Alternatively, different planes are related to each other (action structures are related to exche
structues; information states to participation frameworks). Without a further specification of these
interactions, it is difficult to see the autonomy of the discourse planes. Also, markers operate on one or m
discourse planes, but discourse participantateper all of these planes. Take for instance the exchange
structure. According to Schiffrin markers bleeaussnd noware not used in this discourse structure.
However, it is difficult to see how a markerdiksignals that the hearer wishes todaken, but a marker
likenowdoes not. Simil ar |l y, anadke bkehddesingt ope@te i@ thd axdhdngei n
structure But if this marker is used as an acknowledgment only, it signals the hearer to continue and hel
plays a sinal role asndin the exchange structure. Also, markerdlikend becausee not used in the
participation framework, but if a marker hkellmarks responses at an interactional level, why would
markers likbutandbecauset play a role in the paipation framework?

Take for instance the following passage frol8BISAE Corpus

MILES: well,
if you're HIV positive,
it's the same difference,
HAROLD: mhm.
MILES: since they feel that,
sooner or later you'll come down with the actual disease.
PETE: mhm.

JAMIE: Yeah.

16
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MILES: but that's what she sai=d.

now | don't know if she meant the Bay area or San Francisco,

According to Schiffrin the markbutdoes not operate in the information state. Recall that the
information state accounts for the orgaiimaind management of knowledge and metaknowledge between
the participant8Butin the example below requires that the four discourse participants Miles, Harold, Pett
and Jamie share the same knowledge. They are all on the same page on the dothfaliaésstioé she
made that sooner or later somebody comes down with the actual disease. Furthermore, according
Schiffrin but does not play a role in the participation framework either. Recall that the participation
framework accounts for the relatiapstbetween the discourse participants who take stances in performing
their speech acts. In the example below this seems to be exactly the case in lbné Tise wfarker
contrasts the doubtfulness thatponsses. i ndirectly e

Examples like these suggest that markers could apediseourse planes Schiffrin excludes for
these markers. In general, it seems difficult to explain why according to Schiffrin some markers only opet
at two discourse planeg,(others athree ¢h andbut becaysieenl mean others at fourspy 6 K) anal yet
others at all fiveme)l

Earlier we saw that language use operates are different levels and that these levels might be
explanation for the higher frequency of discouraer k er s i n i nf or mal spoken
discourse markers proposes five of these levels and shows that one discourse marker can operate at mt
levels. What the study does not show is what the relation is between the differenirfiegaisorg,
Schiffrin argues for a primary and secondary function of discourse markers at some but not all levels
discourse. As we have seen, it can be argued that discourse markers do play a role at all level
consequence, it has become our tapkitd out what the relation between the different levels are and how

discourse markers operate at each of these levels.
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A model of Il anguage use that does specify tF
Schiffrin (1987: 50), Clark 989 assumes that communicative actions are joint activities. In addition,
however, Clark argues that like most other actions, communicative actions come in hieractoes. His
laddersconsist of levels of joint actions in which participants are ttadiingart. Participants must capture
the actions in progress to be able to act jointly and be successful in the communication. Cark distinguis
four levels itheact i on | adder, but doesnodt rul e okear add
executes a behavior for the hearer who in turn attends to that bé&raw@rample ofhiis interaction
betweerexecution andattentoni s attending to a speakerds arti.i
speaker present a signal to the hearelirwtuwn identifies that signal. An exampl@resentationand
identification istheidentification oft he s p e ak er 0 sby the heareaNoticeathakimterastionu n d s
at this second level can only be established if a behavior is executed rated espoth attentigni.e.
completion of the first levelhe second level enables a speaker to signal meaningful information to the
hearer, who in turn recognizes and understands that information. An example of this esidzalgeyof
andrecognition (or meaning andunderstandingg i s t he under st anRuindg tTha
meaningunderstandingaircan only be established if the hearer attends to an execution of l@etdivior,
the hearer recognizes the signal presented by the spe@ked.dmables a fourth and final level in which
the speaker proposes a joint project to the hearer who in turn sdhsideint project. Again, this level of
proposing a joint project andonsidering implies the other three levelsolr exampléhe rearer might
consider the speakerods proposal to run.

These actions in the four levels form an action ladder. Actions in the action laddemgperaio
that is, they begin and end together. Furthermore, there is a relation of causality between thatastio
the actions are asymmetric, irreflexive and transitive. This leads to two properties in the hierarchi

organization of actions. One is upward completion, the property of enablintevéglesmtions only by
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having completed lowkavel actins. Reversely, the property of downward evidence ensures that if one
action in the ladder is complete, those in lower levels also have to be complete.

| f we are able to map Schiffrinds discour se
discoure markers play a role at each of the levels in the action ladder, we might have a theoretical answe
the question why discourse markers are more frequent in informal spoken dialog. In addition we would
able to structure discourse markers on the da#mir function on the action ladder. We propmse

mapping presented in Table 3.

According to Schiffrin the primary function of the discourse narleat thenformation state,

marking the recognition of old information or the receipt of information. In the example below Rebecc:

signals Rickie that she is stildl paying attent
state thus seemstoostv si mi | ari ti es wi t h otlietsigrmalkobastentlore (markers 1 .
likehmmyeah noddi ng, regaining eye contact) to the

markerohin this example.

REBECCA: He went through these doors?
RICKIE: into it unhunh,
into another car.
REBECCA: Oh=.
RICKIE: and then he came back again,
and then,
| guess that was like another stop,

and more people were getting off,
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and the=n,
that's when he came .. and s=at b=y me,

sat .. in this seat right here.

Furthermore, Schiffrin states that the information state organizes and manages knowledge a
met aknowl edge. This seems a prerequisite for a

speaker presents a signal and the hearer idéiméifisgynal. ldentification of the signal is more than just

attending to it. The hearer needs to show ident
right moment in the conversati on,gnalstheidehtficatioraof t |
the utterance not in the middle of Rdahmdeadobfear s er

exampléy the washe simultaneously signals that the speaker can continue. This kind of signaling seems
takepl ace primarily between turns, the units of d
the interaction at the information state enables the interaction at the exchange structure: the receipt
information enables the alternation betwe o f roles between speaker a
theory this enables meaning and understanding.
ideational structure, in which relations between propositional units are coordinatedL €hv e | 3 in
theory enables the fourth level in which the speaker proposes a joint project and the hearer takes it up.
instance, when Kathy tells Nathan to do the calculation himself, Nathan responelémattking that he

hesitatestotakep Kat hyds proposal. This indireesirngieay o

what Schiffrin considers a key component in the participation framework.

NATHAN: Oh this is easy. P Ex squared P. Please say this will factor?
Will it?

KATHY: na, you do it.

NATHAN: well, | mean, that's just wasting time. cause if it's not

NATHAN: It does?
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KATHY: mhm.

NATHAN: One and negative two - fifths?

KATHY: mhm.

NATHAN: and | can always put those back up into the to=p,

KATHY: THROAT

NATHAN: and, and see if they check. Right? Let me just try the one? Fi=ve,

THROAT | got zero equals zero=.

KATHY: tha - that's right.

Four out of the five discourse planes Schiffri
discourse plane, the action structummseo diverge from the action ladder. This discourse plane deals with
situating the speech act in their linear sequence. It seems to operate at what we earlier retgoteal to as a
or macrostructural level of the discourse and what Bangerter & €lark i c o mi n g) have
transitionod. Since we are primarily interested
four levels, but seems to be more likely relate to a fifth level that the otresrdblesls

Linking two diferent models, one of coheremeeliscourseand autonomous discourse plattes,
other of language usadfully dependent hierarchical action levels, is difficult. However, the similarities
between the levels seem to allow for such a comparison.iS\Vitbntparison we can explain the relations
bet ween Schiffrinds discourse planes and we ca
assume that discourse markers function at different levels of the discourse and we assume that these |
are not independent of one another, we can argue that discourse markers cue hearers at all level
discourse, at least at the four levels identified in this section. With this framework of action levels on whi
discourse markers operate, we might cbwser to an organization of discourse markers. Furthermore, with
this framework there is further evidence for the earlier hypothesis on the high frequency of discour
markers in informal spoken dialog. Because of the presence of all fanrdpukésdialog markers need
to guide discourse participants in the conversation.
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Classifications of Coherence Relations

Various classification§ coherence relations have been proposed, some focusing on the linguistic realizatio
of these relations (e.g. Hily & Hasan, 1976; Martin, 1992), others on conceptual relations that do not
necessarily have to be marked (Core & Allen, H6BiEs, 1985viann & Thompson, 1986); some from a
theoretical linguistic perspective (Hallliday & Hasan, 1976) or a sociolpegssective (Schiffrin, 198

others from a computer science perspective (Marcu, 2000) or psycholinguistic perspective (Louwerse, 2
Sanders, Spooren & Noordman, 1992); some primarily for monoleiglf{bsy.1985lann & Thompson

1987, others fodialog (Core & Allen, 1997; Di Eugenio et al., 1998). Although these classifications diffe
considerably from each other, there are some recurrent categories. We will discuss some of the comi
categories by first discussing the classifications aimleti@is in monolog, followed by thdssignedor

relations in dialog. The almareis not to provide a complete and detailed overview of the various proposals,
but instead to point ousome ofthe recurrent categories between proposals in order toreotmpa
classifications of monolog and dialog and map them onto the discourse model introduced earlier.

Some classification schemes claim that coherence relations between text units can exist without tt
being linguistically marked (e.g. Mann & Thomp886).10ther studies only use the linguistically marked
relations in order to build a classification scheme (Halliday & Hasan, 1976). Louwerse (2002) found ft
recurrent categories in se@roposals, after comparing classifications proposed by Hallidgesa®®, 1976;
Hobbs, 1989y1artin, 1992; Mann & Thompson, 1986; Sanders et al. 1992, 1993, Knott & Dale, 1994, Knot
& Mellish, 1996;

First, all classifications of coherence relations use a notion of causality, temporality and additivi
marking the semaa relationship between text segments. Examples of these relations are causal relatio
like those marked liyecauasedalthoughiemporal relations like those markeddfprafterandunti) and

additive relations markedrpreovandhoweva@rheg categories take a slightly different form in some other
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proposals, with relations like justification and evidence relatiengeneral semantics of the relation
between text segmentt@svevesshared.

Secondly, all taxonomies have some kind of dorgras adversative relations, in addition to their
positive [Roossuntiereparrtesl.atd o n decayseéorefoa renoevgea t, ia voe @ m
by althoughuntiland howevefhe polarity of the relation marks whether a textesggnaps ontothe
previous text segment.

Thirdly, all classificatisaccommodate a difference between coherence relation operating between th
relations in the world or relations between speech acts. These relations are often called semantic
pragmati (Sanders et al. 1992, 1993), causal versus diagnostic Tfaslder Aked & Moxey, 1993
external and internal (Halliday & Hasan, 1976, Martin, 1992). In English these relations could be markec
becauardsincéas in the sentencEle streat® wet because iveagust rains since the street9.dreotlegr
languages the difference is more appavéhtdifferent conjunctions for the two different readifigsch
parce gaadcar GermarweianddennDutchomdaandwant

Finally, in all proposals relations are distinguished thathmanider of the clauses that are conjoined.
Relations can either be directed forward to the upcoming text segmewneithelessreoyer backward
to the previous text segmebecaysathoughunti). This category reflects the order of presentation as
opposed to the order of the events in the world.

For those classification schemes aimed at dialog a somifzarison can be made. Behind these
proposals (implicitly or explicitly) ltee idea of adjacency pairs (Schegloff & Sacks, 1973). These pairs of
utterances hatbe component utterances positioned adjacently, while each part of the pair is produced by
different speaker. Speaker A produces the first part (e.g. questiomd foyilspeaker B producing the
second pair part (e.g. answer). Mann (1988) for instance proposes an episodic structure of these adjac
pairs that conforms to a set of conventions. Dialog participants participataliadsdialogue games,

conventions Pinteractive goal pursuit in order to pursue individual as well as collaborative goals. A mor
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general proposal to annotate a set ofdashkted dialogs comes from Carletta, Isard, A., Isard, S., Kowtko
and DohertySneddon (1996). Thayso build ontohe idea of adjacency pairs (for instance by dividing
between initiation and response, question aneplgs statement and command acknowledgment, etc).
Similarly, Core and Allen (1997) propose a dialog annotation tool that is used fordhemtéaskalogs.

Core and Allen distinguish between different layers in their dialog act mark up scheme. Although these la
can also be deduced from Carletta et al.ds proc
schemethat has multiple laygr There is direction category, that takes a forward or backward looking
function, depending on whether the current utterance is related to the previous or future discourse. There
utterance features with information about the form and content oé@mcet The proposal has been very
influential on other proposals that extend or revise it (Di Eugenio et al. 1998; Poesio & Traum, 1998). ,
with other proposals, the scheme conforms to the notion of adjacency pairs with relation pairs like Infe
Requestrad Answer, Offer, Accept, etc. Least specified aralled Informational Relations that describe
how the information in one utterance relates to the information in another.

When thsee different proposals are compared, the following recurrent categoekege. First, all
proposals accommodate relations concerning whether or not the speaker understood (i.e. heard)
utterance. Good examples of utterances where the speaker signals that the antecedent is not understoo
metacommunicative expressions liko Can y o u Momolog abtiously hla@es$ o have such a
categorybecause of the lack of instantaneity, evanescence, recordlessness, and simultaneity of the uttere
in this language setting (Clark & Brennan, 1991)

A second category recurreategory concerns whether the participant agrees to what the speaker sai
(for instance, whether the topic of negotiation is being accepted or rejected). Most taxonomies assumi
least four features for this category: the speaker fully accepts oedtslyarepartially accepts or partially
rejects. This category shows strong similariti:

classifications.
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Finally, as in monolog, the direction of the communicative functions can be eitheofdraekward.

That is, current utterances can either relate to the subsequent dialog or interaction or relate to previs
discourse. A request for information would be an example of forward relations, an answer to a question
example of a backward tela.

Obviously, the classifications of coherence relations in dialog are much more elaborate than preser
here. However these are the most apparent recurrent categories between proposals. Moreover, it
categories show similarities with those recucagegories found for classifications in monolog. The
presentation of the relation (forward or backward) can be found in the classifications for both langua
settings, as well as the polarity of the relation (positive, neutral, negative). The metatteencategory
for classifications of relations in dialog cannot be foundnnlog, most likely because monolog does not
allow for marking signal detection.

The question is how the recurrent categories for maetddg to those idialogand how bothielate to
Schiffrinds di scour s e bExstng ddssifieatiods ofGbharenkedredatiomscatiov asn
for some rudimentary comparison that shows that thesemalegitiedbetween the recurrent categories. In
general it seems that thee wf a cohesion relationitselfs ol i ci t s t he hearGwems (
that cohesion relations are weakly sufficient but not necessary for coherence, their presence functions
cue. By articulating the relatidre speaker (or writemptifies the hearer (reader) to pay attention to the
relation.The presence of the relation seems to apply to the first discourse level of information framewor!|
This cue for attending to the relation enables the presentation and identification oathBag the
speaker want to mark what was said before or what is coming? Does the speaker want to say more (e.
the case dand or not (e.g. in the caseawiys These backward and forward relations seem to operate at the
second discourse levek #xchange structuiihe marking of a relation and the cue in which direction the
relation is to be made enables the meaning and understanding of the relation. Both in monolog and die

we find positive and negative (famlversative and adversativeliogls. In monolog the semantics are
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further specified with causal, temporal and additive relatiomsnolog we alsorfd a difference between
relations in the world and relations between speech acts. Relations between speech acts seem to be buil
the relations of the world, see Traxler et al.). That is, processing the speech #ctaielati@cause the streets
are was possible by means of understanding the relt®rstreets are wet becauseTltera@siantic
category (Level 8)ouldenableaspeech act category (Level 4).

As we pointed out at the beginning of this section, it has not been our aim to present a straightforwa
comparison of classifications and map them onto discourse models. We are very well aware that suc
compariso if possible at adl is far more complicated. We have however tried to show that some relations
that are similar in nature can be found in various proposed classifications and that theseulelatons c
mapped onto thactionladder discourse moddlhis framework of recurrent categories and discourse
model might help us in building a theoretically constrained taxonomy of discourse markers grounded i

corpus.

Toward a Taxonomy of Discourse Markers in Dialog

Why do we want to classify the discooraegkers? The evident answer would be scientific: to find order at
all points (Jefferson, 1984). An alternative related answer is to provide insight in cognitive processes. It se
unlikely that language users use different cognitive processes for ttiéeremtydiscourse markers that

are available. Clustering of linguistic markers might help us understand underlying processes; cohesior
tell us something about coherence (Louwerse, 2002; Sanders et al. 1992, 1993). Although an understand
the canitive processes of understanding and generating discourse markers is certainly one of our aim
developing a taxonomy of discourse markers, there is another related answer. From a computatia
linguistic perspective it is helpful to have an undestyingure behind a group of linguistic features, for
instance when one develops an intelligent conversational €§yséersuch system is AutoTutor, a

conversational agent that assists students in actively constructing knowledge by holding a conversatic
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natural language (Graesser, K. Wi¢tastings, P. Wiemelastings, Kreuz, & the Tutoring Research
Group, 2000). The question is how to build a taxonomy?

Earlier we pointed out that we will focus on betwa®nsingle discourse markers in dialog. Our
aim is to build a theoretically constrained taxonomy of these discourse markers in dialog that is grounded
corpus by determing the semantic relationships between the m&kedefining synonymous,
hypernymous, hyponymous and exclusive relationstwgseh markers waght be able ttorm a network
of relations. By finding the underlying features that constitute these relations, we can next reduce
network into a taxonomy of discourse markers. ldeally, the categories in the taxonomy should show so
resemblance to existing classifications as well asttidghtadderdiscourse model outlinadthe previous

section

Method

After selecting large numbers of text segments from a corpus, each containing a discourse marker,
substitute the discoersnarker in each segment with each discourse marker from the whole set of discours
markers that can be found in that corpumtt (1996; Knott & Dale, 1994; Knott & Mellish, 1996) used
such a substitution telsefore The method shows similarities with Mt i nds (1992) sub
explicit and implicit relations and paratactic
of independendency of text spafiier selecting large numbers of text segments from a corpus, each
containiig a discourse marker, the discourse marker in each segment is replaced by each discourse m;
from the whole set of discourse markers that can be found in that corpus. If a marker can be replac
without significantly changing the meaning of the iretation, we can argue that there is a semantic
relationship between these mark&mur kinds of relations can be distinguisiiado markers are
considered synonymous if they are-substitutable. If one marker can be replaced by the other, but not

the other way around, the latter is a hyponym of the former (and the former a hypernym of the latter). If tw
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markers cannot be substituted in any given context they are exclusive® [figseatd examples of the

four relations for potential discoursermarks i n di al og (where the arrow

Substitutingh discourse markers results in a large wabxon ¢ n) interrelations between these markers.
Accordingly,a synonymous, hypernymous, hyponymous or exclusive relation can befodediaeil

discourse markegxcluding the reflexive relations.

Corpus

The Santa Barbara Corpus of Spoken American English (CSAE) was chosen as the corpus for the st
because of its naturalness and diversity. The CSAE is part of The International Corpus of English (ICE) tt
started in 1990 with the primary aim of collecting material for comparative studies of English worldwid
The CSAE corpusonsists of speech andnseript files of 14 texts, each between 15 and 30 minutes. The
total corpus contains 66436 words in 7646 turns. The conversations in the corpus are prioaite face
between American English speakers. The chgsugarious advantages over other carparst of all, the

corpus is heterogeneous in the sense that various regional accents and dialects are represented: a total
different dialects of English from Midwest to East coast. The corpus is also heterogeseoxd) age

and level of @ducation of speaker®f the 50 speakers in total, @&female, and speakers range in age
between 17 and 90 years. Seven different ethnicities can be found among the speakers, with the maj

(37%) Caucasian. Highest level of education for most spsatatege level (BA, MA, PhD or postdoc),

3 Obviously, the hypernyms and hyponyms show iglerglations, because every hypernymous relation bptaregg is a hyponymous
relation betweegandp.
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but for about 25% high school is the highest level. We have seen that discourse markers are likely to be 1
frequent in informal spoken dialog, which iss#téngof all dialogs in th corpus.At the sameirme, it
includes a range of different topics (tutoring, discussions, gossip). These features make the CSAE ideal

the purpose of determining relations between discourse markers in natural dialog.

Procedure

In addition to the theoretical definition daburse markers, we used a practical working definition to select
the markers in the corpus. Discourse markers are those linguistic items defined as cue phrases (Knott, 1!
coherence relations (Sanders, Spooren & Noordman, 1992; 1993), conjunititiarys&Hiéasan, 1976;
Martin, 1992) and discourse markers (Schiffri). 188addition, we used any linguistic item labeled as
discourse particle from the Penn Treebank project and the CELEX database. This total set of over 4
discourse markers was utelentify the betweenrn discourse markers in the Santa Barbara corpus. The
resulting set had 196 markeeg wereused in this study.

The 196 discourse markers marked the start of a total of 3817 turns in the Santa Barbara corpus. We
selectedive lines before and after the discourse marker, to provide a context for the substitution test. Tt
set of materials consisted of 744315 substitutions to be made ((196 types x 38aB8ikensfexive
relations). However, many of these 744315tstibs are rather redundant, since substitutions for samples
of the total frequency of a discourse marker can be reliably generalized over that total frequency. |
instance, ibecauappears to be a hyponymaoi20times in a row, we can reliablydprethis will be the
case for all 331 occurrencesantl To reduce the number of redundant substitutions a normalization
procedure for the frequent discourse markers was used. Ideally we would like to havieveat least
substitutions per discourse markiwever, we also want to do justice to the marker frequency, as it can be
argued that more frequent markers are more ambiguous. Therefore, five tokens of one marker type w
selected, and 5 percent of the total frequency of markers was addedjrrestdtiigof 747 marker tokens

and 145665 substitutions.
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Two graduate students in psychology were trained to perform the substitution test. They studied t
methodological section in Knott (1996) and went through a series of exercises before they made 1
substitutions of the 196 markers types. In a matrix of 196 columns and rows theyfoecadedext
segmenthether or not a substitution was possible. Based on the frequencies in rows versus columns
could then be determined whether a marker wgsomym, hypernym, hyponym or exclusive of another
marker.

An example of two text segments is given in the following dialog between Sharon and Caroly
whereunbelievabkn be replaced lmganin the first text fragmenin the second fragmenmancan be
replaced byinbelievabliefor every occurrence the corpus a discourse markein contextclcan be
replaced by discourse margand discourse marker q in conte8dan be replaced by discourse magker

markerg andgare considered synonymous.

Text fragment 1.

SHARON: another month and a half,to e - have any lunch,because you can't access,

you know,her form?

CAROLYN:
SHARON: What's the deal.
KATHY: unbelievable

CAROLYN: They're just giving

| think,it sounds,like,to me,they're giving y oua

lot of shit for no reason.

Text fragment 2.

KATHY: They fired him?

SHARON: oh, Mister Samuel,
CAROLYN:  He -- k- - sh- [God,
SHARON: He was the most -
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CAROLYN: man, he threatened little kids.

SHANE:

CAROLYN: We'd all be sitting in a circle, and it'd be current events time, we'd
all be sitting there,

SHARON: He was harsh.

Similarly, if in all text segmentsbelievaloeuld be replaced byan but not the other way around,
unbelievableuld be a hypernym of the markean If unbelievabtaild not be substituted byanand not

the other way around, the two discourse markers would be considered exclusive.

Analysis

After the two judges recorded a total of 145665 times whether or not a substitution was possible, the res
from both judges&vr e added together. Contrary to Knott d:
judges instead of one and used more than one text sample with a particular discourse marker. This allo
for two levels of analyses, one relating to the agreemennhbidevaeo judges, the other relating to the
proportion of substitutions.

In the first level of analysis, related to the agreement between the judgemtetieaentand
dependentjudgment analysis could be performed. The results from both joulgdsecadded together,
regardless of the interrater reliability (independent judgment). The advantage is a largeotentiar of
substitutions that can support a taxonomy. The disadvantage is that the substitution is a subjective arti
since the judge® not necessarily agree on the substitution. Alternatively, only those substitutions are ust
in which the two judges fully agree (dependent judgment). That is, if one substitutes a marker 26 times
the second only 25 times the substitutions atederdcfrom the analysis. The advantage ohtbis
conservativanalysis is that only the most apparent substitutions are used for further analysis.

The second level of analysis relates to the proportion of substitutions. Since this study uses mc

than ae text sample in which a marker can be substituted, two conditions can be distinguished, one
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which a discourse marker can always be substituted by another, and one where this is only sometime:s
case. We will call the fisbnservativejonditionstrong relations, the secorfliberal)weak relations. To
determine whether a relation is strong or weak, one obviously needs to account for the frequency of
discourse markers in the corpus. Furthermore, one needs to allow for mistaken oversggts bypdha
judges. A margin was therefore applied: relations that could only be substituted in less than 50% of the c
were considered erroneous. If relations were substituted bet¥9&86 &0the time, it was considered a
weak relation. If substiad above 95% of the cases, the relation was considered a strong relation.

The frequencies of substitutions in a matrix of 196 x 196 cells could now be analyzed usir
independent and dependent judgments and weak and strong relations. The independentigiigritne
weak relations would yield the most dynamic results (potential substitutions by at least one rater). T
dependent judgments using the strong relations would yield the most secure results (apparent substitut
by two judges). The numbersobstitutions of markers presented in the column of the table with markers in
the row of the table could now be compared with the number of substitutionsrarkans with column
markers. If marker x could replaced in more than 95% of the cases wveitly niarkmarker y could not be
replaced in more than 50% of the cases with marker x, marker y was considered a strong hypernyn
marker x. This method would work nicely for equal distributions of discourse markers. However, son
discourse markers are mfrequent than others. We therefore also considered the frequency of each marke
in the SBSAECorpus, by normalizing the frequency of discourse markers per 1000 words. A compute
program was written that compared the number of substitutions betweesealiseokers relative to their
frequency in the corpus. The result was a long list of markers, their hypernymous, hyponymous a
synonomous relations with other markers, whether this relation was weak or strong, and based or
dependent or independent jucntn

The interrater reliability between the two judges was high (Kappa = .71). This result was found in tt

independent judgment category using both strong and weak relations. This high interrater reliability sugg
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that the substitution method is nattieely subjectiveparticularly because we usethweak and strong
relations rather than only the least controversial strong relations. Furthermore, we used independ
judgments rather than the dependent judgments which would per definition |badtertaiter reliability.
The complete network of synonymous, hypernymous and hyponymous strong and weak relatio
between all discourse markers in the independent judgment conditions is far too large to be presented
single table. Because the whetevork cannot be presented in printed form, Figure 2 shows a subset of the

network of relations.

Thedependenjudge strongelation gaph shows that accorditmgsubstitutions of discourse markers in the
SBSAE Corpumarkers likggepmhmandoh yeadre synonymous. In more than 95% of the casesawhe
speaker usg®phis marker can be replacedhyyeadr mhnwithout considerably changing the semantics
andsyntax of the relation. On the other hand, a markesHikeatan almost always replace the marker
t h at, Busnotfvicerversa. This means tayeak a hyponym df h a t. Ratice theé aoraplexity of the
network. Whereash yeadmdmhmare gnonymoust h a t i® & hygeinymeash yealbut a synonym of
mhmThese counterintuitive relations could be explained by the error margins we allowed (50% and 95¢
but are more likely to say something about the dynamics of discourse.

It is worth ponting out that it is feasible to find counterexamples for the relations presented here.
We can think of examples whieeimight not be replaced byncer basicallwhereas according to Figure 2
this is always possible. We can also think of exampgles didtourse markers likglland mancan be

replaced, although these markers are mutually exclusive according to Figure 2. In the corpus data we
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used, theaters did not encounter thesktions. In other words, the network of relations betwssudie

markers is constrained by the corpus we have used.

Interpretation of the Taxonomy

The overall network of relations nicely illustrates the many possible relations between discourse marker
dialog. However, such a visual representation is poh@aningful if the semantics and pragmatics of these
relations is not specified. To speak ¢dxanomy of coherence relations, the various relations in the
network need to be reduced into meaningful categories. The question is how to reduce thi large se
relations between the markers. Because we are dealing with a large number of observed variables and w
identify underlying variables, reduction techniques like factor analyses are useful at least for explora
purposes.

Factor analyses helpdiscover the nature of relationships between variables. However, we only have
the number of substitutions to work with, with generally low numbers and small variances. Nevertheless,
entered the scores in a factor analytic model, using a principalesisfamtoring procedure that attempt
to account for all the variance in the data. To compensate for the fact that the first factors account for tl
greatest portion of the variance of the markers and do not leave much for subsequent factorsptactors wil
rotated. That is, after rotation factors will be more equal in size than the initially extracted factors. To all
for correlations between the factors, we used the Promax rotation (Biber, 1988; Comrey & Lee, 1992).

Absolute values less than .30 weskided as unimportant. The first ten factors appeared to account for
76.39% of the shared variance, based on the results in the schidee @otee plot is a graph of the
eigenvalues against all the factors. It helps to decide how many factors Theepaimt where additional
factors do not contribute to the overall analysis is where the curve starts to flatten.

A total of 114 discourse markers were retained in the factor ahbbsesmarkers that were not

included in these ten factors werebihsis for the first category in the taxonomy. One group consisted of
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very infrequent markemo@oalopni, olg in which they were dispensed with since there were not enough
substitutions in the corpus to create an informative relation. The othehgveener, consisted of markers
like earliebeforexcusafterassumeaegadyas long,ahanksmany of which were temporal deictic markers.
These markers did not directly follow up on ¢t}
lexical information following the marker cued a relation to the previous utterance. They should therefore
considered withiturn relations that happen to be at the start of the turn. They will not be further classified,
but marked asORWARD relations.

The remaining 114 discourse markers included in the factors will beacaledkD relations. They
respond to the previous turn. To derive the categorieseafckeARD relations included in the factors, the
positive features were compared with the medattures per factor, which created two distinct groups.
Interestingly, the factor itself did not allow for a label, but the various groups across factors did. To furth
discriminate between the two groups per factor, the features for the posisvenst@®ne hand and the
negative on the other were divided into two equal groups. Next, the values were ordered by factor scc
This strictly objective method resulted in four taxonomy categories. The category direction consisted
markers that had kér backward or forward relationgpdiarity category marked the continuity of the turn
with either positive, neutral or negative relations. docaptancecategory each of these relations could be
accepted or partially accepted. Finally, a categemypbétics marked how strongly a speaker Teiis
factorial combination dPIRECTION (2) AND FOR THE RETURN FELATIONS CONTINUITY (3),ACCEPTANCE
(2),andEmPHATICS(2) offered 12 kinds of connective relations, realized in common discourse markers.

The IND EPENDENT JUDGMENT analysis and thBEPENDENT JUDGMENT analysis resulted in identical
factors with identical categories, obviously with a smaller number of markesPiENIbENT JUDGMENT.
Similarly, including bothhEAK and STRONG relations resulted indlsame categories as including only the
STRONG To maximize the number of relations included in the taxonomy, we therefore selectec

INDEPENDENT judgments and botstTRONG andWEAK relations. Examples for each of the relations from
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the Santa Barbara CorptiSpoken American English are given following the relations. An overview of the

discourse markers in each of the categories is given in Appendix 1.

DIRECTION

1. BACKWARD relations relate to the implicature of the previous utterance expressed by thexdpeaker a
do not require any further communicative act;

2. FORWARD relations relate to the implicature of the previous utterance expressed by the speaker, b

also require a further communicative act in addition to the relation.

The principal component analysterdd thecFORWARD relations from th@ACKWARD relations. Although
an analysis of theoRWARD relations is desirable, the current analysis does not provide information on
additional categories for these relations. An additional principal componenoariag/$ssward relations
only did not generate any underlying categories. However, since the forward reladicangsikeougmd
beforean also be used as wittum relations it seems likely they can be categorized in existing taxonomies
of interclausal relationships in monolog.

A further analysis of the backward relations generated three additional categories in the taxonor
POLARITY, ACKNOWLEDGMENTS andEMPHATICS By contrasting the positive factor scores with the negative

scores across fardpa second category emerged, which weddduety.

POLARITY
1. posiTivErelations follow up the response expected by the speaker.
2. NEGATIVE relations violate the response expected by the speaker.

3. NEUTRAL relations do not explicitly follow up on or veldite response expected by the speaker.
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Examples for each of these features in the category are given below.

POSITIVE
JAMIE: | just read an article on him.
.. You .. you probably read the same Examiner article
Yeah,
probably,
yeah .
MILES: talkinga  bout how Gregory Hines said,
he doesn't realize a human being can't tap that fast?
JAMIE: Right .
Right .
PETE
JAMIE: Yeah.
NEUTRAL
DARRYL Thatds right.
ltdd be a different personality.
PAMELA So .. I, . -, I t hi nknating, 6 s,
DARRYL Of course thatdéds a hypothetical,
PAMELA itds very interesting
DARRYL Maybe, may -,
PAMELA
DARRYL maybe,
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PAMELA
DARRYL maybe,
maybe the spacesuit has something to do,
with,
with whodés inbhside of i
I mean you dond6ét know that.
NEGATIVE
LENORE Did they train you -
LYNNE yeah.
LENORE Did they train you that -
LYNNE yeah.
... yeah.
LENORE .. So you have your own equipment,
LYNNE €
LENORE but,
LYNNE No.
| don't have my own equipment at all.
.. Dad, ... you know, has done some of it.

In positive relations the hearer follows up on the utterance expressed by the speaker, marking agreemer
the example above the markaralandrightcue the hearer that the speaker agvéh the content of the

utterance. Mi | es d oesnd neadize a eumanibeing cattrtap that fast, Jathie mepliss
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