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Abstract

Spoken contributions in dialogue often continue or congpéetrlier contributions by either the
same or a different speaker. Thesempound contributionfCCs) thus provide a natural context
for investigations of incremental processing in dialogue.

We present a corpus study which confirms that CCs are a keygdialphenomenon: almost
20% of contributions fit our general definition of CCs, witranlg 3% being the cross-person case
most often studied. The results suggest that processingid-ky-word incremental, as splits
can occur within syntactic ‘constituents’; however, sorgsteamatic differences between same-
and cross-person cases indicate important dialoguefsppcagmatic effects. An experimental
study then investigates these effects by artificially idtrcing CCs into multi-party text dialogue.
Results suggest that CCs affect people’s expectationd atbmuwill speak next and whether other
participants have formed a coalition or ‘party’.

Together, these studies suggest that CCs require an inctainpeocessing mechanism that
can provide a resource for constructing linguistic coustits that span multiple contributions and
multiple participants. They also suggest the need to modilen-level dialogue units that have
consequences for the organisation of turn-taking and fd#velopment of a shared context.
Keywords: Compound contributions; corpus study; party formationajatjue; incrementality
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1. Introduction

Compound contribution&CC9 — spoken dialogue contributions that continue or complete an earlier
contribution! see e.g. (1) — have been claimed to occur regularly in dialogue, especiziydany

to the Conversation Analysis (CA) literature, where specific types of cangboontributions have
been studied under a variety of names, including completions and jointgiroalsi (see section 2).

1) Daughter: Oh here dad, a good way to get those corners out
Dad: is to stick yer finger inside.
Daughter: well, thats one way. [from Lerner (1991)]

CCs are of interest to dialogue theorists as they provide evidence abewdntributions can
cohere with each other at multiple levels — syntactic, semantic and pragmatiglftobwourse
they are not the only way). They also indicate the radical context-depegdf conversational
contributions, which can, in general, be highly elliptical without disruptinglihe of the dialogue.
CCs are a dramatic illustration of this: speakers must rely on the dynamics wiffiblding context
(linguistic and extra-linguistic) in order to guarantee successful psotgand production.

As early as 1967, in his series of Lectures on Conversation, Sackg)(i@ted that the ex-
istence of CCs supports the (now largely accepted) thesis that langudgdague is processed
incrementally:

Such a fact as that persons go about finishing incomplete sentencireis with
syntactically coherent parts would seem to constitute direct evidenceioétizdysing
an utterance syntactically in its course. .. (Sacks, 1992, p651)

However, we argue here that the evidence from CCs goes furthgstiogv that not just processing
(parsing), but also production (generation) must be incremental; anldegbause of the variation in
CCs, this must also be at a finer-grained level than is often assumedgsé&gaeira, 1996; Guhe,
2007).

Compound contributions that are split across speakers also presamtr@cal example of par-
ticipant coordination in dialogue (here we call thesess-person CCw® distinguish them from the
same-persorcases where the original speaker later continues his own contributioa betaw).
The ability of one participant to continue another interlocutor’s contributadrecently, both at the
syntactic and semantic level, implies that speaker and hearer can be highiyneded in terms of
processing and production. The initial speaker must be able to switch tolthefrhearer, pro-
cessing and integrating the continuation of their contribution, whereas thd héaer must be
monitoring the grammar and content of what they are being offered closelygé that they can
take over and continue in a way that respects the constraints set up bsstrefitribution. This
switch is particularly obvious in those cases where the initial hearers catitinus not the same
as that which the original speaker would have provided, as in (1, 2).

1. These terms will be defined in detail below.
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2 BMA: She got compensation
Just like that
Because what she had in her suitcase
PM: was Grade A.
[from comedy news quidave | got news for yous35 epl]

There is evidence that such constraints are respected acrossrspe@kearer in compound
contributions (see e.g. Gregoromichelaki et al., 2009). In both Finniklthias a rich inflectional
morphology), and Japanese (a verb-final language), crossrp€Gs within a single clause con-
form to the strict syntactic constraints of the language, despite the chaspeaker (Helasvuo,
2004; Hayashi, 1999; Lerner and Takagi, 1999).

These observations have important theoretical implications. Firstly, the gnaemdaseman-
tics employed by the interlocutors must be able to license and interpret churdtssmaller than
the usual sentential or propositional units. Moreover, the possibilitylefswitches while syntac-
tic/semantic dependencies are pending suggests direct involvement ghthmagr in the parsing
and production processes, or, at least, a very tight coupling betwese iocesses and the gram-
mar and intermediate representations being used (see Gargett et al., 20883d, Poesio and
Rieser (2010) claim that “[c]ollaborative completions ... are among tloagést evidence yet for
the argument that dialogue requitesrdinationeven at the sub-sentential level” (italics original).

From a psycholinguistic point of view, the phenomenon of CCs is compatiblematthanistic
approaches as exemplified by the Interactive Alignment model of PickandgGarrod (2004),
which claims that it should be as easy to complete someone else’s sentemEsaswm (p186).
According to this model, speaker and listener ought to be interchangdaais goint. This is
also the stance taken by the grammatical framework of Dynamic Syntax (D& et al., 2001,
Cannetal., 2005). In DS, parsing and production are taken to emplogriersechanisms, leading
to a prediction that CCs ought to be strikingly natural (Purver et al., 208@@)ever, continuation
by another speaker is sometimes taken to involve guessing or preempting ¢héntéhiocutor’s
intended contert. It has therefore been claimed that a full account of CCs requires aletmp
model of pragmatics that can handle intention recognition and formationedhn&®esio and Rieser
(2010) propose sentence completions as the testing ground of competing ateout coordination
i.e. whether it is best explained with an intentional model like Clark’s (198@)ith a model based
on simpler alignment models like Pickering and Garrod’s (2004). Theyledathat a model which
includes modelling of intentions better captures the data, though see (Gmagbelaki et al., 2011)
for an alternative argument.

For computational models of dialogue, compound contributions pose a delérhile Poesio
and Rieser (2010) and Purver et al. (2006) provide general &diomhl models for various aspects
of CCs, there are many questions that remain if automatic processing célhatocurring dia-
logues is ever to be completely realised. A computational dialogue system enaltebto identify
CCs, match up their two (or more) parts (which may not necessarily be atljairdegrate them
into some suitable syntactic and/or semantic representation, and determinetai gragmatic
contribution to the dialogue context. CCs also have implications for the orgianisd turn-taking
in such models (see e.g. Sacks et al., 1974), as regards what con(litiamg) allow or prevent
successful turn transfer.

2. Note that this says nothing about whether such a continuation is the sah®iaitial speaker’s intended continua-
tion. For cases where this cannot be the case see (GregoromichelbkP611), as well as (1, 2) above.
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From an organisational point of view, it has been claimed that turn-talpegates not on indi-
vidual conversational participants, but on ‘parties’ (Schegloff 5)98or example, a couple talking
to a third person may organise their turns as if they are one ‘party’, rithetwo separate individ-
uals. Lerner (1991) speculates that cross-person compound coiotngcan clarify the formation
of such parties, as they reveal a relationship between syntactic mecharidngscial organisa-
tion. He claims that this provides evidence of one way in which syntax carsée @ organise
participants into “groups”.

Of course, our earlier definition of compound contributions begs skayeeations; most impor-
tantly, what do we mean by a ‘dialogue contribution’? Our use of this termttemdelated notion
of a turn, can be best explained by reference to a short extractlofjd@taken from the British
National Corpus (3).

3) | were gonna say, they wash [[better than]]
[[But I've had]]

velvet.

I've had to take them up.

Cos they were, they were gonna be miles too long.

And I've not even took them out the thing.

They said he'd swap them if they didn't fit.

[[Ah they do!]]

[[And he]]<pause-<unclear-.

Where d'ya get them from Joyce?

| got them from that er

Top Marks.

that shop. [BNC KB2 4134-4146]

P e r

©CoNoOOR~WNE

=
H -

= =
e
Cme >SS >

[
w

In our usage, each of the transcribed lines (1-13)d¢smtribution Our use ofcontributionis
intended to correspond to Clark’s (1996) ¢antributionto discourse — [is] a signal successfully
understood” (p2273. With transcribed corpus text, of course, it is not always possible to-deter
mine whether contributions have been successfully understood, asrevedaccess to non-verbal
signals (such as nodding). We therefore take contributions to be sisetthalk bounded by a
change in speaker, a significant pause, or the end of the sentedcasamme that in most cases
the transcribers’ decision to split the text into separate lines indicate somep(espdic) cues to
suggest that the line has been successfully understood, i.e. treatedmsilaution. Thus, whilst
contributions can be single words (as in line 3) or backchannels (e.g. ;rancpmplete syntactic
sentences (e.g. line 4), they can also be partial sentences (e.g. the leteosgmtences at lines
1, 2 and 11 and the fragments at lines 3, 12 and 13). Note however,rbb words in longer
contributions (e.g. ‘they’ at the start of line 7) do not count as contribstia their own right.

Compound contributionsan now be defined asingle syntactic or semantic (propositional)
units built across multiple contributions, which could be provided by onekepea several. The
exchange in lines 11-13 provides two examples. J's contribution ‘I got tinem that er’ starts a
sentence, which B’s contribution ‘Top Marks’ (the name of a shop) cotapleThis counts as a

3. Note that Clark uses contribution to refer to both “the joint act of .. @eting the signal and its joint construal”
and for the interlocutors “participatory act, fgart of that joint act, as when we speak of Roger’s contribution to the
discourse.” We use contribution in this second sense only.

282



COMPOUND CONTRIBUTIONS

compound contribution under our definition. J then also completes her avmtedion (with ‘that
shop’) at line 13, and this also counts as a (same-person) compoutribeton, as it is spread
across multiple contributions (in this case, with intervening material). Note tlest #ough the
short extract in (3) also exhibits many other conversatignag techniquegSacks, 1992), such as a
guestion and answer (lines 10-11), and the use of pronouns linkef@temes previously introduced
in the dialogue, our focus here is not on all pragmatic dependenciesdretums.

It should be noted, however, that this definition depends on the protsed by the corpus
transcribers; and with the BNC, this can lead to possibly undesirable seaginarof stretches of
talk into multiple “contributions”. The insistence on linear ordering means ttsztscaf interruption
of one speaker by another will always result in an apparent spebkeage, even if the interruption
consists only of non-verbal noises (e.g. coughing) or is entirely queirig — see e.g. lines 1-3
(overlapping material is shown in the examples with square brackets aligried toaterial with
which it overlaps). J’s interruption in line 2 overlaps with A's speech fbrdes A's sentence to be
transcribed as two lines (1 and 3). These count as separate contrioutider our definition, giving
a compound contribution: A begins her contribution ‘I were gonna saylash better than’, which
she completes in line 3 with ‘velvet’. In many cases this may be the correctsimalyn Clark’s
usage, overlapansignal understanding (I might not need you to syntactically or semanticabn fin
your sentence to accept it as a valid contribution to the discourse). Iraggshough, it may be that
lines 1 and 3 were intended (and processed) as one single contributianeidgossibly misleading
conclusions we therefore report CC figures both including and exgjugilioh cases (see section 4).
Note, however, that these concerns only apply to same-person C@ettadcross-person CCs.

Whe also define a notion t¢dirn here as all talk to the next change of speaker; the contributions
by J in lines 4-7 would therefore be classified as a sirigta. We will use this notion below
to distinguish CCs which span multiple turns from those spanning multiple contmisutidhin a
single turn. Even a backchannel or overlapping material, such as linkieh(\wompletely overlaps
with the end of line 1) counts as a change of speaker (and thus sepanajehiere.

Analysis of CCs, when they can or cannot occur, and what effegtdnge on the coordination
of agents in dialogue, is therefore an area of interest not only forezeation analysts wishing to
characterise systematic interactions in dialogue, but also for linguists tryfognaolate grammars
of dialogue, psychologists and sociolinguists interested in alignment meptwaigl social inter-
action, and those interested in building automatic dialogue processing sydtethss paper we
present and examine empirical corpus data and an experimental manipofa@@s, in order to
shed light on some of the questions and controversies around this phesrome

2. Related Work

Most previous work on what we call CCs has examined specific sugscgenerally of the cross-
person type, and have referred to these variouslgadiiaborative turn sequencgterner, 1996,
2004),collaborative completionéClark, 1996; Poesio and Rieser, 201€);constructiongSacks,
1992),joint productions(Helasvuo, 2004)¢o-participant completionfHayashi 1999, Lerner and
Takagi 1999),collaborative production{Szczepek, 2000a) arahticipatory completiongFox,
2007) amongst others (with some differences of emphasis in the diffierems). Here we discuss
some of this work.
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2.1 Conversation Analysis

Anticipatory Completions Lerner (1991) identifies various structures typical of CCs which con-
tain characteristic split points. One group of these are ‘compaduna-constructional unit§TCUSs),
which are structures that include an initial constituent that hearers catifydas introducing some
later final component. Examples include tireX-THEN Y, WHEN X-THEN Y and INSTEAD OF
X-Y constructions (4).

4 A: Before that then if they were ill
G: They get nothing. [BNC H5H 110-111]

Other cues for potentianticipatory completiongclude quotation markers (e.§HE SAID), par-
enthetical inserts and lists, as well as non-syntactic cues such as tetress or prefaced disagree-
ments. Another important category that he identifieersninal itemcompletions, which involve
completing the final one or two lexical items of an interlocutor’s utteranceaigiable locations
of the current speaker’s turn ending (possibly involving overlap).

Opportunistic Cases Although Lerner focuses on these projectable turn completions, he also
mentions that CCs can occur at other points such as “intra-turn silencggh kmkens and hes-
itations, for example in cases of a stalled word search. All these casesnieadgportunistic
completiong’).

(5) A: Welll do know last week thet=uh Al was certainly vefyause 0.b
B: pissed off [Lerner (1996), p260]

As he makes no claims regarding the frequency of such devices forilG&syld be interesting to
know how common these are, especially as studies on CCs in Japaneash1a999) show that
although CCs do occur, compound TCUs do not play as prominent a rimideaglish. It should be
noted, however, that Lerner’s definitions are not intended to be mutuallysive.

Expansionsvs. Completions Other classifications of CCs often distinguish betwerpansions
and completiong(Ono and Thompson, 1993). Expansions are continuations which agidaa
adjunct, to an already complete syntactic element (6, 7).

(6) T: It'llbe an E sharp.
- Which will of course just be played as an F. [BNC G3V 262-263]

G
@) M: yep dr goes everyones happy
N: exceptthe dr [DIET SU1 4213-4214]

Completions involve the addition of syntactic material which is required to make tiodeveom-
pound contribution (syntactically) complete (5, 8).

(8) A: ...and then we looked along one deck, we were high up, and down hiedoeswere
rows of, rows of lifeboats in case you see

B: There was an accident.
A: ofanaccident [BNC HDK 63-65]
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Importantly, though we consider both expansions and completions to becc@sleng to our
terminology, we distinguish between the two types by considering the compdsten®therwise
of the first part of the CC. Thus while there might be arguments for resgittia definition of a
CC to only the completion type, we are also interested in comparing the relatisibutions of the
different sub-types.

In terms of frequency, the only estimate we are aware of in the CA literaturerefek (2000a),
who found approximately 200 cross-person CCs in 40 hours of Englistecsation (there is no
mention of the number of sentences or turns this equates to), of which #éémapletions.

As briefly outlined above, CA analyses of CCs tend to focus on their s¢iglignplications in
particular cases. These analyses provide clear examples of crgss gerordination, however, it
is unclear how representative they are (with the exception of Szcz8p6Rd), who offers limited
figures). Additionally, as the emphasis in the CA literature on CCs is in identifiyiay organi-
sational consequences for the unfolding dialogue (which can rangeifidicating understanding
to highlighting differences of opinion (Szczepek, 2000b)), they lepandhe question of where a
speaker switch may occur.

2.2 Linguistic Models

Purver et al. (2006) present a grammatical model for compound catndrilsy using an inherently
incremental grammar formalism, Dynamic Syntax (Kempson et al., 2001; Cahn22@b). This
model shows how syntactic and semantic processing can be accounteal fioatter where the
split point occurs; however, as their interest is in grammatical procedsiag give no account of
any higher-level inferences which may be required. Poesio and R28&0) present a general
model forcollaborative completiong subclass of cross-person CCs) based in the PTT framework,
using an incremental LTAG-based grammar and an information-state-bppedach to context
modelling. While many parts of their model are compatible with a simple alignment-based c
munication model like Pickering and Garrod’s (2004), they see intenticygration as crucial to
dialogue management. They conclude that an intention-based model, likésCl&286), is more
suitable. Their primary concern is to show how such a model can accoutitef hearer’s ability
to infer a suitable continuation, but their use of an incremental interpretatitmoohalso allows
an explanation of the low-level utterance processing required. Nelest) the use of an essen-
tially head-driven grammar formalism suggests that some syntactic split peighd to be more
problematic than others.

2.3 Corpus Studies

Skuplik (1999) collected data from German two-party task-oriented dialognd annotated for
cross-person compound contribution phenomena. She foundxpahsiongcases where the part
before the split point can be considered already complete, as desalibee) were more common
thancompletiongwhere the first part is syntactically or semantically incomplete as it stanith), w
72 expansions (57%) and 54 completion CCs (43%) in her corpus. Thisasts with the data
reported by Szczepek (2000a), detailed above. There are spossible reasons for this contrast;
for example, there may simply be a difference in the distributions of CCs irrelifféanguages, or
between experimentally controlled task-oriented dialogue (which Skupl@)1fdcused on) and
casual conversational dialogue. Additionally, there may be issues witHabsiftccation schemes
used. For example, Szczepek (2000a) did not include what shepaksmdor questioris her data,
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which could also be argued to be expansion CCs. The corpus studghuriel shed some light on
some of these possible sources of disagreement.

Ruhlemann (2007) uses corpus analysis on the BNC to examine a sulesgiaofsionCCs,
sentence relativesf one’s own or another’s turn (6, 9).

9) A: profit for the group is a hundred and ninety thousand pounds.
B: Which is superb. [BNC FUK 2460-2461]

He found thasentence relativeare slightly more likely to be same-person than cross-person, with
a total of 104 (55%) of 190 being same-person cases. This contrasffagitnd McCarthy (2001)
who found 96% of their corpus sample were same-person; howevedificiepancy can be at-
tributed to the fact that they were measuring different things: Tao andaMieZ(2001) included all
non-restrictive ‘which’) relative clauses in their analysis, thus excluding restrictive readimgts, a
including cases which were intra-sentential and thus would not cour€ag@ur terminology (see
section 3.1). In fact, Bhlemann (2007) also excluded intra-turn cases where the sentertoerela
was annotated as a separate sentence but there was no interveningl;neatedafinition would
include these.

In addition, de Ruiter and van Dienst (in preparation) are also in the gsarfestudying cross-
personcompletionsand their effect on the progressivity of dialogue turns; however solt®are
available to us at this point in time. Notably, the definition used by de Ruiter am@ienst (pc)
only includes those completions where the additional material combines with thejphete first
part of the CC such that neither part could be considered complete witi@other. In our view,
this excludes a number of interesting cases; not only expansion typebGCsso those in which
the continuation does not finish in a complete way (including, for example Wiz spread over
more than two parts).

2.4 Dialogue Models

Skantze and Schlangen (2009) and Bul? et al. (2010) present imtedrd@alogue systems (for
limited domains) which can deal with some kinds of same-person compound cdiotmiallowing
the system or user to provide mid-sentence backchannels, and/or resthnrsentence completion
if interrupted. Some related empirical work regarding the issue of turniswaiticiressed here is
also presented by Schlangen (2006) but the emphasis there centersangstbsodic rather than
grammar/theory-based factors.

For cross-person CCs, the only system we are aware of is that fedseeVault et al. (2009)
in which the system is able to generate a completion to a user’s input based sentlantic rep-
resentation it has built up so far. Due to the limited domain of possible semantipritiions,
the system is able to produce terminal item completions, once the possiblegtatigurs have been
sufficiently narrowed down. It does not, therefore, produce thgaahCCs seen in naturally occur-
ring human dialogue (including expansions as discussed above); weetlmpempirical data such
as that presented here can be used in constructing such systemslaatireyavhether they achieve
DeVault et al.’s stated aim of enabling virtual agents to display naturalkreational behaviour.
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3. General Methods
3.1 Terminology

In this paper, as our interest is general, we use the tempound contributions (CC9 to cover all
instances where more than one dialogue contribution combine to form a (ielyipkopositional)
unit — whether the contributions are by the same or different speakergh&kefore use the term
split point to refer to the point at which the compound contribution is split (rather thartrarggsi-
tion pointwhich is associated with a speaker change). Cases where the speekehdnge across
the split point are calledross-person CCs; otherwise we call thesame-person CCs.

As not all cases will lead to complete propositions, and not all will be split exactly two
contributions, we also avoid terms lifiest-half, second-halfandcompletion instead the contribu-
tions on either side of a split point will be referred to as #inéecedent and thecontinuation. In
cases where an compound contribution has more than one split point, sainepmay therefore
act as the continuation for one split point, and the antecedent for the\Wextan then talk about
completeness of each portion independently, with the traditional completion/expansion distinc
corresponding to completeness (or otherwise) of the antecedent. Sadtkection on annotation
scheme in section 4.1 for details of how completeness is assessed.

3.2 Questions

Questions about frequencies and distributions are addressed in thes @udy (section 4); these
lead to others about the effects on the ongoing dialogue, which are examitiee experimental
manipulation (section 5).

General Our first interest is in the general statistics regarding CCs: how oftenejodbcur?
When they do, do they usually fall into the specific categories (with spec#feped split points)
examined by e.g. Lerner (1991), or can the split point be anywherest ¥ffiects do CCs then have
on the ongoing dialogue? Do same- and cross- person CCs havertitifiexts? Specifically, do
CCs have a bearing on ‘party’-formation in Schegloff's (1995) seasd¢.erner (1991) claims?

Same- vs cross-person  We are also interested in the balance between same- and cross-person
CCs. Some grammatical formalisms (Purver et al., 2006) and psycholinguistielsn@ickering

and Garrod, 2004) predict that CCs should be equally natural in botile-sand cross- person
conditions — is this the case? What are the similarities and differences betamen and cross-
person cases?

Completeness For a grammatical treatment of CCs, as well as for implementing parsing/produc
tion mechanisms for their processing, we need to know about the likely comedstef antecedent
and continuation (for example, if they are always complete in their own righéradard head-driven
grammar may be suitable; if not, something more fundamentally incremental magueedd. In
addition, CA analyses of dialogue phenomena predict that compoundbediains should prefer-
ably occur at turn-transfer points that are foreseeable by the partisip@omplete syntactic units
serve this purpose from this point of view and lack of such completendisseem to weaken this
general claim.

We therefore ask how often antecedents and continuations are themsatvplete. For an-
tecedents, we are more interested in whether #relin a way that seems complete as they may
have started irregularly due to overlap or another @@l{complete); for continuations, whether
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theystartin such a way — they may not get finished for some other reason, but weaavamow if
they would be complete if they do get finishestiaf t-complete).* These notions are by no means
entirely clear cut (as pointed out by an anonymous reviewer there is naletedon whether e.g.
adverbial adjuncts and semantic roles are necessary in a senten@)hagioff (1996) concedes
that his definitions are both arguable and not fully specified, althoughecsational participants do
orient themselves to points pbssiblecompletion. In practice, however, in most cases there was
a high level of agreement between annotators on what constitutes syotaséimantic complete-
ness> We also look at the syntactic and lexical categories which occur either itie split point.
We are interested to know whether there are different effects on tloéding dialogue from CCs
with complete and incomplete antecedent contributions, and whether the positi@split point
has an effect.

Repair and Overlap Finally, we look at how often the continuation of an CC involves explicit
repair (repetition, reformulation, modification or replacement) of antecedent miatérig gram-
mar of dialogue or computational system will need to be able to identify whertaltés place, and
we therefore also look at how such repair depends on antecedenietengss and the type of split
point.

As our focus is on CCs, note that our use efpai r refers only to those cases where the ‘end’
of the antecedent (immediately preceding the split point) is explicitly repeatesframed at the
start of the continuation. An example can be seen in (12), where the ladtofithe antecedent
is repeated in the continuation. Repairs at other points in the s-unit or tarnatrtaken into
consideratior?.

4. Study 1: Corpus Study
4.1 Materials and Procedure

For this exercise we used the portion of the BNC (Burnard, 2000) atetbtsy Ferandez and
Ginzburg (2002), chosen to maintain a balance between what the BN@slaBrcontext-governed
dialogue (tutorials, meetings, doctor's appointments etc.) and demograplugudiacasual un-
planned conversations). This portion comprises 11s468its— roughly equivalent to sentencdes
taken from 200-turn sections of 53 separate dialogues.

The BNC transcripts are already annotated for overlapping spee&ctgrieverbal noises (laugh-
ter, coughing etc.) and for significant pauses. Punctuation is includsdédton the original audio
and the transcribers’ judgements; as the audio is not available, we allowethtors to use punc-

4. The notion of end-completeness that we are trying to capture is the @énmaf endingsas outlined in Sche-
gloff (1996); “for any TCU we can ask ...does it end with an endirgy, does it come to a recognizable possible
completion — syntactic, prosodic and action/pragmatic.” Likewisebbginningsfor our start-completeness; “Turn
constructional units — and turns — can start with a “beginning” or with somgthhich is hearablyota beginning.”

5. See the sub-section on annotation scheme in section 4.1 for opelratétaids, and table 2 for kappa agreement
scores between annotators.

6. Consequently, our use bEpai r should be understood not as capturing all instances of repair but sigexing
the frequency with which these specific aspects of the contribution aaeedp

7. The BNC is annotated in®units defined as “sentence-like divisions of a text”, arittrancesdefined as “stretches
of speech usually preceded and followed by silence or by a changeeaker”. Utterances may consist of many
s-units; s-units may not extend across utterance boundaries. Whilessate therefore often equivalent to complete
syntactic sentences, or complete functional units such as bare fregyoresne-word utterances, they need not be:
they may be divided by interrupting or overlapping material from anatpeaker.
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tuation where it aided interpretation. The BNC transcription protocol dvitie transcript into
sentence-like units'g-units”) as well as speaker turnufterances” — see footnote 7), where ut-
terances may contain several s-units from the same speaker. We adiaotéie level of individual
s-units, to allow self-continuations within a turn to be examined; we are thertgking the BNC'’s
s-unitto correspond to our notion of dialogegentribution and the BNC’autteranceas our notion
of turn.

The BNC forces speaker turns to be presented in linear order, whidtaidfwve are to ac-
curately assess whether turns are continuations of one another; drotfgs has a side-effect of
forcing long turns to appear as several shorter turns when interrbgtiedervening backchannels.
We will discuss this further below.

Tag Value Explanation
end- conpl ete y/n For all s-units: does this s-unit end in such a way as to yield a complete
proposition or speech act?
conti nues s-unit ID For all s-units: does this s-unit continue the proposition ordpaet of
a previous s-unit? If so, which one?
repairs number of words  For continuations: does the start of this continuatiolicigyprepair
words from the end of the antecedent? If so, how many?
start-conplete y/n For continuations: does this continuation start in such a way as to be

able to stand alone as a complete proposition or speech act?

Table 1: Annotation Tags

Annotation Scheme The initial stage of manual annotation involved four tagisd- conpl et e,
conti nues, repairs andstart-conpl et e — these are explained in Table 1 above. S-
units which somehowequire continuation (whether they receive it or not) are therefore those
markedend- conpl et e=n; s-units which act as continuations are those marked with non-empty
cont i nues tags; and their antecedents are the values of those i nues tags. Further spe-
cific information about the syntactic or lexical nature of antecedent diragtion could then be
extracted (semi-) automatically, using the BNC transcript and part-ofebg@otations.
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1. A: |were gonna say, they wash [[better than]] n
2. X [[But I've had]] n
3. A velvet. y 1 n
4. J: I've had to take them up. y 2 3 vy
5. Cos they were, they were gonna be milestoolong. y 4 n
6. And I've not even took them out the thing. y 5 n
7. They said he’'d swap them if they didn't fit. y
8. A: [[Ahthey do!]] y
9. J. [[And he]]<pause-<unclear-. y 7 n
10. A: Where d'ya get them from Joyce? y
11. J: | gotthem from that er n
12. B: Top Marks. y 11 n
13. J: thatshop. y 11 1 n

Returning to the extract in (3), repeated here, we can see how theseeagplied in practice.
Note that all s-units have amnd- conpl et e tag whilst only those that are judged to continue
some prior contribution have any other tags. The reason for judging@mgleteness rather than
whether the s-unit constitutes a complete proposition or speech act in itdgiwnis due to both
the fragmentary nature of dialogue and the transcription practices of tidg BNich, as already
discussed, may break up a syntactic sentence into several s-units deexlgpping material etc.
Whether an s-uniéndsin a potentially complete way is therefore independent of whethstaits
in one. For theont i nues tag, the value is the line number which this s-unit is judged to continue
(i.e. the line number of the antecedent); lines 12 and 13, for example, #rguuged to be a
continuation of line 11. Theepai r tag takes as its value (if it has one) the number of words from
the end of the antecedent which are repeated, reformulated, modifieglaced at the start of the
continuation. Line 4 has mepai r value of 3, because the continuation repeats the three words
from the end of line 2 (which is the antecedent)'ve had’.2 Finally, thest ar t - conpl et e tag
(also only applied to continuations) indicates whether the contribution starteay @hat it might
be the beginning of a complete sentence (even though it may not itself be temflentinuations
starting withand/or/but/becausetc. are always tagged asart - conpl et e=n, as can be seen
in lines 5, 6 and 9.

Inter-Annotator Agreement In some cases, it is not easy to identify whether a fragment is a
continuation or not, or what its antecedent is — see e.g. (10), wheree@sd contribution could
be seen as continuing either his own prior utterance, or A's intervenimtgilootion:

(10) G: Well a chain locker is where all the spare chain used to like coil up
A: Soit(uncleay came in and it went round

8. ‘I've’ is counted as two words as a contractionl dfave’.
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G: round the barrel about three times round the barrel then right down ietchéin locker
but if you kept, let it ride what we used to call let it ride wélincleaj well now it get so
big then you have to run it all off cos you had one lever, that's what yambidnd the
steam valve could have all steamed. [BNC H5G 174:176]

Similar issues also arise in judgements of completeness, as it is not alwagaoifa contribution

is syntactically or semanticallgnd- and/orst art - conpl et e. We therefore assessed inter-
annotator agreement between the three authors who acted as anndiasdysll three annotated
one dialogue independently, then compared results and discussedrdiéisr They then annotated

3 further dialogues independently and agreement was measured; &agiptics (Carletta, 1996)
are shown in Table 2 below.

BNC Dialogue Code

Tag KND KBG KBO
end-conplete  .86-.92 .80-1.0 .73-.90
continues (y/n) .81-89 .76-.85 .77-.89
conti nues (ant) .82-90 .74-.85 .76-.86
repairs 1.0-1.0 .55-81 1.0-1.0

start-conplete .59 .68 .62

Table 2: Inter-Annotatok statistic (min-max)

With the exception of the epai r s tag for one annotator pair for one dialogue andsheart -
conpl et e tags, all are above 0.7; the low figure in thepai r category results from a few
disagreements in a dialogue with only a very small numberegfai r s instances. Thet art -
conpl et e kappa figures, between the two annotators who completed this task, ared&r®
suggesting that this measure may be less easy to determine. The remainingedial@ye then
divided evenly between the three annotators.

4.2 Resultsand Discussion

The 11,469 s-units annotated yielded 2,231 CCs, of which 1,902 weresans@a and 329 cross-
person cases; 112 examples involved an explicit repair by the continudtibe antecedent. The
data come from the full range of dialogues; all dialogues had at least Hamme-person cases,
though 5 of the 53 dialogues had no cross-person CCs. The mean nofrdgsne-person CCs

is 35.89 per dialogue (standard deviation 22.46). For cross-persantt@Cmean was 6.21 per
dialogue (s.d. 5.69).

Within- and cross-turn cases Same-person CCs are much more common than cross-person; how-
ever, many of these same-person cases (around 44%) are selidatiotis within a single speaker
turn (such as those between lines 4 and 5 in (3)). As explained in sectiowe @nsider same-
person cases to be interesting in their own right. From a processingfisyglistic point of view,

we would like to know whether such split points occur in the same places is-pgrson CCs as

in same-person CCs. However, there are certainly arguments for edngidCCs within a turn

as single contributions, and including them when comparing the frequenature of same- and

cross-person CCs may give an unfair comparison, as cross-péf3®ican only occur at speaker
turn boundaries.
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In addition, some apparently cross-turn cases (around 17%) may iorigcappear as such
due to the BNC transcription protocol, which forces speaker turns to lotlystmearly ordered.
A sentence from a single speaker which is interrupted by material fronhenspeaker will be
transcribed as two separate turns — even if the intervening material isanbaklfe.g. a cough)
and/or entirely overlaps with the original sentence rather than actuallyupterg its flow (as seen
in (3) lines 1-3). In the tables and results below, we therefore preasm-person CC figures both
including all cases, and excluding those cases which are either withiretuisaparated only by
non-verbal or overlapping material. We label these figuresdlamdcross-turnrespectively.

person: Same- Cross-
all cross-turn (all)
N % N % N %
overlapping 0 0 0 0 18 5
adjacent 840 44 0 0 262 80
sep. by overlap 320 17 0 0 10 3
sep. by backchnl 46024 456 63 17 5
sep. by 1 s-unit 23913 229 32 16 5
sep. by 2 s-units 31 2 31 4 4 1
sep. by 3 s-units 50 3 0 1 0
sep. by 4 s-units 4 0 4 1 0 O
sep. by 5 s-units 10 1 0 0 O
sep. by 6 s-units 20 2 0 1 0
Total 1902 726 329

Table 3: Antecedent/continuation separation

General Observations Looking at cross-turn cases, even excluding those within-turn and ove
lapping cases discussed above, there are over twice as many sameqeEss(726) as cross-person
CCs (329). Many CCs have at least one s-unit intervening betweemntibesalent and continuation
(see Table 3). In same-person cases, once we have excluded thetwith@®Cs described above,
this must in fact always be the case (see, for example, lines 11 and 13wh&e the contribution
at line 12 means that the antecedent (line 11) and continuation (line 13pasa&djacent); the in-
tervening material is usually a backchannel (63% of remaining casesjingla other s-unit (32%,
often e.g. a clarification question), but two intervening s-units are pogdigwith up to six being
seen. In cross-person cases, 88% are adjacent or separatdyy ongrlapping material, but again
up to six intervening s-units were seen, with a single s-unit most common (h084|f of which
the intervening s-unit was a backchannel).

Many compound contributions have more than two separate contributionsanie-person
cases, a CC can be split over as many as thirteen individual s-units; glitlsogh extreme cases
occur generally within one-sided dialogues such as tutorials, many multi-apbiscare also seen
in general conversation. Only 63% of cases consisted of only two s-uliitiecedents can also
receive more than one competing continuation (as in (3), where line 11tisged in both lines 12
and 13), although this is rare: two continuations are seen in 2% of cases.

CA Categories We searched for examples which match CA categories (Lerner, 1@®leiRann,
2007) by looking for particular lexical items on either side of the split poinis Bearch was per-
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formed in two stages: a loose (very high recall but low precision) automatiching followed by
manual checking to remove false positives (although some counts may slid/liteoser-estimates).
For Lerner’s (1996ppportunisticcases, we looked for filled pausesr(erm’ etc.) or pauses explic-
itly annotated in the transcript{pause>’), so counts in this case may be underestimates if short
pauses were not transcribed. We also chose some other broad iest&gsed on our observations
of the most common cases. Results are shown in Table 4 (whetettien represents the split
point)®

person: Same- Cross-
all cross-turn (all)
N % N % N %
...|| and/but/or ... 748 39 306 42 116 36
...|| so/lwhereas ... 25714 57 8 39 12
...|| because ... 77 4 32 4 3 1
..erlferm|| ... 35 2 21 3 12 4
...<pause- | ... 19 1 15 2 20 6
...|| which/whol/etc ... 26 1 11 2 4 1
...instead of . .|| ... 1 0 0O O 0 O
... said/thought/etc . ||.. .. 12 1 5 1 0O O
...if...]| (then) ... 18 1 10 1 2 1
...when .. || (then) ... 6 O 4 1 1 0
(other) 783 41 317 44 164 50
Total 1902 726 329

Table 4: Continuation categories

The most common of the CA categories can be seen to be Lerner (1986jtation-related
opportunisticcases, which make up 3-5% of same- and 10% of cross-person CAsnmeenss-
person opportunistic cases are more common than same-person onegc(easyurn; 36 of 726)
vs other (32 of 329)<?1) = 8.53,p = 0.0030). Interestingly, the breakdown of cases into those
where the antecedent ends with an unfilled pause versus those whieliteradfilled pause also
shows a difference between same- and cross-person cases: apevun is more likely to offer
a continuation after an unfilled pause, than after a filled pause (antesestating in‘er(m)’ 35
continued by same, 12 by other; ending #pause>’ 19 continued by same, 20 by othgf,, =
6.05,p = 0.01). This finding backs up claims by Clark and Fox Tree (2002), that fillatkps
can be used to indicate that the current speaker’s turn is not yet fingsttethus have the effect of
holding the floor.

Lerner's compound TCU casesggtead of said/thoughtetc,if-thenandwhen-thehaccount for
2-3% of same-person and 1% of cross-person CCs, though notedbatdbuld be underestimates,
as his non-syntactic cues (e.g. contrast stress and prefaced disagts) could not be extracted.
Ruhlemann’s (20073entence relativeases come next with over 1%.

9. Note that the categories in Table 4 are not all mutually exclusive (e.@xample may have both aand’-initial
continuation and an antecedent ending in a pause), so column sumstwilatah totals shown.
10. For completeness, whepe> 0.001, we report exact probabilities but throughout adopt a criterion fitibalevel
of < 0.05 for accepting or rejecting the null hypothesis.

293



HOWES, PURVER, HEALEY, MILLS AND GREGOROMICHELAKI

In contrast, by far the most common pattern (for same- and cross-pe@syis the addition of
an extending clause, either a conjunction introducethhyg/but/or/nor’ (36-42%), or other clause
types with'so/whereas/nevertheless/becauddiere are differences in the proportions of the clause
types between same- and cross-person CCs, but further resadrahreotation is needed to confirm
whether this represents systematic differences in pragmatic use (8blenfiann’s (2007) sentence
relative study, where cross-person CCs more often expressee gigosaker opinion) than same-
person CCs).

Split point  Other less obviously categorisable cases make up 40-50% of continyatidoath
same- and cross- person cases, with the most common first words'yaing'it’, ‘I’ , ‘the’, ‘in’
and‘that’. In terms of syntactic categories, manual examination of the data suggesdtsetisalit

point can occur at any point between wotdseven within what traditional theories of grammar
consider to be a single constituédtsuch as noun phrases and prepositional phrases (11, 12, 13,
14).

(11) D: Yeahlmean if you're looking at quantitative things it’s really you know howcinu
actual- How much variation happens whereas qualitativpasis¢ you know what
the actual variations

U: entails

D: entails. you know what the actual quality of the variations ar¢§BNC G4V 114-117]
(12) M: We need to put your name down. Even if that wasn't a

P: A proper conversation

M: agrunt. [BNC KDF 25-27]
(13) A: Allthe machinery was

G: [[All steam.]]

A: [[operated]] by steam [BNC H5G 177-179]

(14) K: I've gota scribble behind it, oh annual report I'd get that from.
S.  Right.
K: And the total number of [[sixth form students in a division.]]

11. There is anecdotal evidence that CCs can also occur mid-wasthegssomeone completes a complex multi-syllabic
word for another person. Only one of our cross-person CCs mmtunid-word (shown in (i), from a doctor/patient
exchange), in which the whole word is also repeated, so we leave sosidemtions aside for now, though obviously
they have implications for e.g. the organisation of the lexicon.

0] A: Noitwasn't Marvelon it was that Trin
D: Trin
A Aye.
D:  Trinordiol.
A: Mhm. [BNC G58 63-68]

12. Of course, different grammars may have different notionso$tituency (such as ttsirprising constituentsf CCG
(Steedman, 2000)) which these findings may have a bearing on, nd@vthe purposes of the current discussion,
we limit our notion of constituency to that of syntactic elements as in, for plainansformational grammars, or
HPSG.
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S [[Sixth form students in a division.]] Right.
[BNC H5D 123-127]

To further test the finding that the split point can apparently occur betaey types of words,
we annotated theompletiorcases for whether the split point occurred within a syntactic constituent,
or between constituent$. For same-person cross-turn CCs, just over half are between-censtitu
(111/213; 52%), whilst cross-person CCs appear to be more likely tar @gthin-constituent al-
though this trend is not significant (52/87; 60%)%1) = 3.49,p = 0.06). This finding appears
to be associated with repair (there seem to be more repairs in the within-censtiises) but the
numbers are too small to be sure.

person: Same- Cross-
all cross-turn (all
N % N % N %

Antecedent end-complete Y 136772 513 71 242 74
N 535 28 213 29 87 26
Continuation start-complete Y 22412 99 14 48 15
N 1678 88 627 86 281 85

Repair Y 77 4 34 5 32 10
N 1825 96 692 95 297 90
Total 1902 726 329

Table 5: Completeness and repair

Completeness Examination of theend- conpl et e annotations shows that about 8% of s-units
in general are incomplete (930/11469), but that (perhaps surprisimiglly 64% (591/930) of these
get continued. This compares to 15% of end-complete s-units (1577/L@%&9get continued
(X%n = 1315.90,p < 0.001), showing that although incomplete s-units are more likely to be
continued, incompleteness does not necessarily prompt the productiaroodpletion.

The majority of both same- and cross-person continuations (71% to 74%hwe an already
complete antecedent, with only 26-29% therefore beimgpletionsn the sense of e.g. Ono and
Thompson (1993). Interestingly, though, continuations are no more likatydther s-units to end
in a complete way themselves. In fact, continuations are significantly more lilahyathner s-units
to end in an incomplete way (273/2231 (12%) vs. 657/9238 (Z{%@;: 63.34,p < 0.001).

The frequent clausal categories from Table 4 are all much more likelyritnee complete
antecedents than incomplete oA&ghis is not the case for theot her ) category; again suggest-
ing that split points often occur at random points in a sentence, withoatdeg particular clausal
constructions. The continuations in thet her ) category are far less likely to continue complete
antecedents than the easily classifyable categories from table 4 (2206%81y.4535/574; 93%,
X%l) = 289.76,p < 0.001).

13. Here we are concerned with only low-level syntactic constituencycoumated a split point as within-constituent if
it fell within a noun phrase (e.g. between a determiner and noun) pagitonal phrase (e.g. between a preposition
and a noun phrase) or within a complex noun phrase (e.g. betweeniiarg and a head noun). Other cases (e.g.
between a verb and its object, or between clauses) were coded asretnsttuent.

14. For the less frequent (e.if/then’, ‘instead of’) categories, the counts are too low to be sure.
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Looking only at the generdlot her) category, we see that cross-person continuations more
often follow antecedents that end in a complete way than same-person etiotisy(89/164; 54% v.
131/317; 41%(%1) = 7.30,p = 0.007). For both cross-person and same person cases, continuations
in the( ot her) category do not often start in a complete way (cross-person: 41/564, 2ame-
person 94/317; 30%).

In general, however, continuations are more than twice as likely to staran-aomplete rather
than a complete way, even after complete antecedents.

Repair Explicit repair of the antecedent is not common, only occurring in just ub%eof CCs.
As might be expected, incomplete antecedents are more likely to be repaoss-{ern (same and
cross-person); 51/300 17% vs. 15/755 2)%,) = 82.51,p < 0.001). Cross-person continuations
are also significantly more likely to repair their antecedents than same-pses (32/329; 10%
vs. 34/726; 5%;(%1) = 9.82,p = 0.002).

In those CCs where the split point falls within a syntactic constituent, only 1&/4Q2) of
same-person cases involve explicit repair at the start of the continuatiotpared to 27% (14/52)
of cross-person CCs (the equivalent figures for CCs where thepstit is between constituents
are 12% (13/111) and 18% (6/35)). Although more data are require@ tibthese are genuine dif-
ferences, we know that repair in general is not common, so it appedrsvien when the split point
occurs mid-constituent, the participants generally are able to just go ordexgethe constituent
as if they were the original speaker. This might suggest that the pamsthgeneration mecha-
nisms are not required to back up to the beginning of a constituent in orgentess or produce a
continuation (i.e. start with a new grammar rule). This seems to favour lexidalisgependency-
based parsing models in that it suggests that the language processirenisechdirectly rely on
word-by-word dependencies rather than constituents/grammar rules.

Function of CCs We are concerned in this study primarily with the form, rather than the function,
of CCs. However, it is worth noting at this point that they can perforntfions beyond merely
extending or completing an interlocutor’s contribution (see also Szcz@®8K)b); and in some
cases are difficult to define functionally, and may even exhibit germiniéfunctionality(see e.g.
Gregoromichelaki et al., 2009; Bunt, 2009). In (15), for examplecdiginuation of M’s utterance
serves also as a request for confirmation:

(15) M: It's generated with a handle and
J: Wound round?
M: Yes [BNC K69 109-112]

In many cases, the antecedent explicitly invites the hearer to complete thibatimir, so that
antecedent and continuation form a question-answer pair, possibly wislingle grammatical con-
stituent (16):

(16) J: The Holy Spirit is the one who gives us hope.
Mega.
| mean(pause this generation needs hope.
The Holy Spirit is one whdpausé gives us?
U: Strength.
Strength.

[
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Yes, indeed.
(pause The Holy Spirit is one who gives ugpause
U: Comfort.
Yes. [BNC HDD 274-283]

This phenomenon can also happen in cases of clarification-requestiataii-reply pairs (see
Purver et al.’s (2003)yap category), e.g. (17):

(17) G: Cos they(uncleaj they used to come in here for water and bunkers you see.
A: Water and?
G: Bunkers, coal, they all coal furnace you s@dears throgtand we er they’d come in
and we used to fill them up with coal, whatever they war{tamigh lot of that went
over the sidguncleaj coal, beautiful coal that was. [BNC H5H 59-61]

With the range of possibilities regarding where the split point is able to ogcwlyding po-
tentially within a word (see footnote 11) it is hard to see how compound cotitiitsucould be
characterised as a well-defined syntactic phenomenon, a separate gicahfregment category,
or a sub-class afion-sentential utteranc@-errandez and Ginzburg, 2002). Moreover, there seems
no reason to associate either antecedent or continuation with particulantgeosdegories or spe-
cific pragmatic speech-act information, as they seem to serve a widesbpgmoses in dialogue:
from assisting a speaker with lexical access, to eliciting a response taya tueovertly offering a
suggestion or asking a clarification.

Summary The results here show that CCs are common in dialogue. Split points may hiel@oss
at any syntactic point, but there appear to be (possibly pragmatic) cotstoam where they are
likely to appear: they are far more likely after complete antecedents, althougheigiédiv of them
occur in the highly projectable positions studied by e.g. Lerner.

There are interesting differences between same-person CCs asgergsn CCs; firstly, same-
person CCs are over twice as common as cross-person. Cross-pensimuations are more likely
to start with explicit repair/reformulation of the antecedent; this might be cereidsurprising, as
self-repair is preferred in general (Schegloff et al., 1977) althauglhave no comparable figures
for repair at other points in the turn. However, it is interesting to note that airCvirtue of being
constructed as a continuation of the speakers utterance, may providéa that enables a less
exposed form of other repair.

Outside the frequent clausal or CA categories, cross-person €@tsarmore likely than same-
person to continue a complete antecedent; and they are more likely whemgtdbedent ends in
an unfilled pause rather than a filled one. This suggests an effect otaking expectations, and
that continuations may be systematically invited by a speaker or designedigh they are natural
continuations of contributions that could be treated as complete. We will reithese points in
the general discussion.

5. Study 2: Experimental Manipulation

While the corpus study of Section 4 provides us with useful informationexmireg the nature and
frequency of CCs and their various sub-categories, it can tell us mp#hiout the effect of CCs on
the dynamics of a conversation.
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From a processing point of view, we might intuitively predict that crossspn CCs ought to
be more difficult for a third party to process than same-person CCs,amiafion from potentially
conflicting sources must be integrated and interpreted as a single syntatti€onversely, some
models (e.g. Dynamic Syntax, Cann et al. (2005)) would predict that #ienéld be no additional
processing costs.

The corpus study also suggests pragmatic effects associated with CE€sroas-person CCs
indicative of particularly close coordination (and thus of Schegloffaties’ as Lerner suggests),
which might facilitate understanding, or are they viewed as impolite which mayadddional
implications and disrupt the flow of the conversation?

The experiment reported here is, we believe, the first controlled manipulaticompound
contributions during an unfolding interaction. The allows us to directly complae effects of
same-person and cross-person CCs on participants in a dialogue.

The effects of seeing a CC on a dialogue in progress were tested usiD@gtbgue Experimen-
tation Toolkit (DIET) chat tool, which enables text dialogues to be experirigm@nipulated (see
Healey et al., 2003).

Of course, text based chat is different to face-to-face dialogueseraleways, and while clearly
an interesting field of study in itself (Re<t al. (2003), for example, compare text and speech based
tutoring systems), there are important questions as to whether the resaoit®drocorpus study
are generalisable to such a different modality. The most obvious diffesesre attributable to the
channel of communication; speech versus text. In text-based chaasiBN Messenger and the
chat tool reported here, participants compose their turns in privatesbgfading them to the other
participants. This means that they can revise or even delete their turns ttileauinterlocutors
being aware of the revisions, unlike in face-to-face dialogue wherg opairs are necessarily
shared. It also means that participants can compose their next turns sirautBneneaning that
the linearity of turn-taking in dialogue is lost. Linked to this is the fact that, unliki@e-to-face
dialogue, participants engaged in a text chat are not typically co-greskmough this means that
a number of non-linguistic cues are unavailable, this is also true in teleplwwersations, for
example, so should not be taken as a reason for rejecting the dialogie natakt chat.

Despite these differences, there are also important similarities betweehaeand face-to-face
dialogue. Both involve the use of interlocutors’ language resourcesnonemicate, and text chat
also exhibits many features which are generally seen in spoken dialagusgthin either spoken
monologue or written text. These include the use of non-sentential utteranchk as clarification
requests (Purver et al., 2003) and acknowledgementsgRreez and Ginzburg, 2002). Importantly
for the study reported here, CCs also occur naturally in text-basedsgetfor example, (7) and
(18), taken from the DIET chat tool environment).

(18) U: iagreetom needs to be there
A: but one of them has to go to save the other 2
R: and what about the cancer research plan ??

According to a preliminary corpus study (Eshghi, 2009) CCs occurempiémtly in text chat
as they do in face-to-face dialogue. In a total of 2377 text contributiomse ttvere 493 CCs,
of which 112 were cross-person and 381 were same-person CG&sallhis proportion of CCs
is not different to that from our BNC corpus study. In the text chapuaerthere was a higher
proportion of cross-person CCs than expected from our BNC redul#s qut of 2377 versus 326
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out of 11469X%1) = 22.46,p < 0.001) which could be related to the task-based nature of the text
chat (the dialogues analysed in Eshghi (2009) are three-way tartgekntonversations between
two directors and a matcher), or possibly due to the way turns are tragddrito consecutive
contributions in the BNC, as previously discussed.

5.1 Method

In the DIET chat tool, interventions can be introduced into a dialogue in rea) thme causing a
minimum of disruption to the natural ‘flow’ of the conversation. In this expernitna number of
genuine single contributions in a text-based three-way conversationantéieially split into two
parts. In some conditions, both parts still appeared to originate from thegesource (“speaker”),
thus appearing as a same-person CC. In other conditions, one or btilsgeamed to come from
another participant, thus appearing either as an cross-person CCa same-person CC generated
by the “wrong” person.

5.1.1 MATERIALS

TheBalloon Task Theballoon taskis an ethical dilemma requiring agreement on which of three
passengers should be thrown out of a hot air balloon that will crash gkdlirthe passengers, if one
is not sacrificed. The choice is between a scientist, who believes he is bnirtkeof discovering

a cure for cancer, a woman who is 7 months pregnant, and her hughangllot. This task was
chosen on the basis that it should stimulate discussion, leading to dialogassftitient length to
enable an adequate number of interventions.

The DIET Chat Tool The DIET chat tool itself is a custom built Java application consisting of
two main components: user interface and server console.

User interface The user interface is designed to look and feel like common instant messaging
applications e.g. Microsoft Messenger. It consists of a display split imortimdows, separated by

a status bar, which indicates whether any other participant(s) are adyipélyg (see Figure 1). The
ongoing dialogue, consisting of both the nickname of the contributor andtthasmitted text, is
shown in the upper window. In the lower window, participants type andedtisir contributions,
before sending them to their co-participants. All key presses are time-athamul stored by the
server.

Server Console All text entered is passed to the server, from where it is relayed to the othe
participants. No turns are transmitted directly between participants. Prioing teayed, some
turns are altered by the server to create fake CCs.

This is carried out automatically. A genuine single-person contribution isasolitnd a space
character near the centre of the string. The part of the turn beforg#ue $s relayed first, as the
antecedent, followed by a short delay during which no other turns magite $his is followed
by the continuation (the part of the turn after the space), as if they weeeinvio quite separate,
consecutive contributions. In every case, the server producesamamts of the compound con-
tribution, relaying different information to both recipients. Each time an intgron is triggered,
one of the two recipients receives a same-person CC frona¢heal source of the contribution
(henceforth referred to as @#-split). The other recipient receives one of three, more substantial,
manipulations: a same-person CC that wrongly attributes both antecedeocb@muation to the
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Sam: nah m kidding
cvn: ok den
sam: she gnna hav a kid

Status: OK

SEMD

Figure 1: The user interface chat window (as viewed by participant’)sa

other recipient (8B-split); a cross-person CC whose antecedent comes from from tred adtyin
and continuation from the other recipient (@B-split), or vice-versa (8A-split).

This allows us to createzx 2 factorial design which separates potential effects of ‘floor change’
i.e. whether the original speaker finishes the CC or another particippatepto, from effects of
‘same/other’ i.e. whether a the two halves of the CC or appear to be prbtydbe same speaker
or by two different speakers. This contrast is shown in table 6.

A types:

Should we start now
B sees (AA intervention):

A: Should we
A: start now
C sees (one of):

AB intervention: BA intervention: BB intervention:

A: Should we B: Should we B: Should we
B: start now A: start now B: start now

Table 6: Comparison of split types

The intervention is triggered every 10 turns, and restricted such thaattieipant who receives
the non AA-split is rotated (to ensure that each participant only seesfahg more substantially
manipulated interventions every 30 turns). Which of the three non AA-spétsshe (AB, BA or
BB) is, however, generated randomly.

300



COMPOUND CONTRIBUTIONS

5.1.2 SUBJECTS

41 male and 19 female native English speaking undergraduate studentseariited for the ex-
periment, in groups of three to ensure that they were familiar with each ofttlehad previous
experience of internet chat software such as Microsoft Messamgeeach was pail7.00 for their
participation.

5.1.3 FROCEDURE

Each of the triad of subjects was sat in front of a desktop computer imatepaoms, so that they
were unable to see or hear each other. Subjects were asked to follon-$isesen instructions, and
input their e-mail address and their username (the nickname that would yoiduediif contributions
in the chat window). When they had entered these, a blank chat windogasgd, and they were
given a sheet of paper with the task description. Participants were itestrtecread this carefully,
and begin discussing the task with their colleagues via the chat window ackal done so. They
were told that the experiment was investigating the differences in communieétiem conducted
using a text-only interface as opposed to face-to-face. Additionallyestgwvere informed that the
experiment would last approximately 20-30 minutes, and that all turns wautédorded anony-
mously for later analysis. Once all three participants had been loggedeoexplerimenter went to
sit at the server machine, a fourth desktop PC out of sight of all thigects, and made no further
contact until after at least 20 minutes of dialogue.

5.1.4 ANALYSIS

As production and receipt of contributions sometimes occurs in overlaptiatex it is not possible
to say definitively when one contribution is made in direct response to aritiiée therefore chose
to measure all the contributions produced by both recipients between theeuest intervention
and the next intervention, averaged to produce one data point peiergqgier intervention. This
means that there are two data points for each intervention (one for et mdrticipants who saw
a fake compound contribution).

The data were analysed according to two factors2n @ factorial designsame/other whether
both parts of the compound contribution appeared to come from the saswper from different
sources [AA and BBJ vs [AB and BA]), andfloor change- whether the continuation part of the CC
appeared to come from the genuine source or the other participantd BA] vs [AB and BB),
with participant as a random factor.

Measures selected for analysis wnging time of turn(the time, in milliseconds, between the
first key press in a turn and sending the turn to the other participants by hhgngturn key) and
length of turn in characteras measures of productioteletes per charactgthe number of keyed
deletes divided by the total number of characters) as a measure of nsyiaiedtyping time per
characteras a measure of speed. Data in tables are displayed in the original scalasafremaent.
However, as inspection of the data showed that they were not normalljbdistf, logarithmic

15. In online chat, participants can compose their next contributions simoltsly, and contributions under construction
when another is received can be subsequently revised, prior to ismi@m This means that a genuine response
to a compound contribution might have a negative start time. Howevelnthgsion of cases where the whole
contributions was constructed after receiving the CC (an arbitraryf€pbimt, which would catch some contributions
that were responses to earlier contributions in the dialogue, and missmtaofewere begun before the intervention
was received and subsequently revised) should impose the sameflaeéde in all cases.
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transformations (usinkyg.) were applied to the typing time of turn and length of turn in characters
measures prior to all inferential statistical analyses, resulting in data digirisuthat were not
significantly different from a normal distribution (using Shapiro-Wilk tedigoing time of turn

W = 0.998, p = 0.882; length of turn in charactef®” = 0.995, p = 0.100). For the proportional
measures of deletes per character and typing time of character, whicte viotanality assumptions
even after transformations, alternative analyses were used.

The Generalized Linear Model (GZLM) extends the General Lineardl¢@LM; which in-
cludes ANOVAs and linear regression models) to include response exiddat follow any expo-
nential probability distribution, including e.g. poisson, binomial and gamma disiitss. GZLMs
use maximum likelihood estimation to fit the model to the data (and provide pararsgieates).
Generalized Estimating Equations (GEE) extend GZLM further by allowingnémr-independent
data, such as repeated measures and clustered data. Using a GEIS ésedykiang and Zeger,
1986; Ballinger, 2004) on these variables therefore allows for bothdhenormality of the data,
and within-subject correlations.

5.2 Results

A post-experimental questionnaire and debriefing showed that, with tlepime of one subject,
who had taken part in a previous chat tool experiment and was therafaare that manipulations
may occur, none of the participants were aware of any interventions.

Of the 253 interventions to which at least one recipient responded, BO AVWAB splits, 99
were AA/BA splits and 65 AA/BB splits. This means there were 506 potentigbreses, however,
in 16 cases, only one of the recipients produced a response, leadrdp#dpoints. Table 7 shows
the actual n values in each case.

Typing time / turn (ms)  Typing time / char (ms)
Condition Mean (s.d.) Mean (s.d.) N
AA 11122.27  (14413.5) 475.45 (558.92) 246
AB 12500.98 (10944.6) 523.56  (1036.00) 89
BA 9800.77 (8810.3) 357.76 (316.15) 92
BB 11561.67 (10138.4) 479.51 (396.07) 63

Table 7: Typing time of turn and typing time per character by type of intervention

2 x 2 ANOVAs (with participant as a random effett)show a significant main effect of floor
changé’ on the log transformed typing time of turn (see table 7), with participants takirgeton
over their turns in the AB and BB condition$|{ »g3) = 6.563, p = 0.012). There was no main
effect of same/other{; 535y = 0.001, p = 0.980), and no effect of interactionf{, ,sg) = 1.259,

p = 0.270), though there was a main effect of participafisf »z5) = 4.565, p = 0.008) showing
that there was high individual variation for this measure.

16. We account for between subject variation by including subject asdgom factor, meaning that there is more than
one datapoint per subject (and, in effec, & 2 x 60 model). There are 490 datapoints between 60 subjects. As we
carried out a full factorial model, the numerator (error) degredseetiom that resulted from this model was 288.

17. A significant effect is one in which the p-value, the probability of theepbed data being sampled if the null hypoth-
esis were true, is below some criterion value. We adopt the criteria of sigmife as lower than 5% probability.
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There were no significant effects on length of turn in characters (sémee/6|; 35y = 1.709,
p = 0.194, floor changeF; g5y = 0.194, p = 0.341).

A 2 x 2 GEE model with participant as a subject effect (using the gamma distributtodpgss
of fit quasi log-likelihood (QIC) = 149.482%5 showed a marginally significant main effect of floor
change on typing time per character (Model effect; Watd= 3.820, p = 0.051. Parameter
estimate;B = —0.281, Wald-? = 7.192, p = 0.007) and a main effect of participant (Wald-
2 = 258468, p < 0.001). There was no main effect of same/other, and no interaction effects.

For deletes per character2ax 2 GEE model with participant as a subject effect (using the
negative binomial distributiot? goodness of fit quasi log-likelihood (QIC) = 566.574) showed a
significant main effect of same/other (Model effect; Waltl-= 9.617, p = 0.002. Parameter
estimate;B = —0.492, Wald-y? = 12.226, p < 0.001) and a main effect of participant (Wald-
x? = 487986, p < 0.001). There was no main effect of floor change, and no interaction effects

Condition Mean (s.d.)
(ms/char)
AA 0.108 (0.16)
AB 0.094 (0.13)
BA 0.071 (0.10)
BB 0.138 (0.17)

Table 8: Deletes per character by type of intervention

As the experiment was looking for generic effects of CCs on the dialdgedpcation of the
split points was arbitrary. In order to test for effects of split point, gast-analyses were carried out
to ascertain whether other observed contrasts in the corpus had ectg effi processing of apparent
CCs. The fake CCs were coded according to three factors; standalbeeence (as judged by the
authors) of the antecedent and continuafiaisee table 9) and whether the split point fell within
or between a syntactic constituent. There were no effects of first onddwalf coherence on any
of the variables, and no interaction effects. There were also ho maitefie whether the split
point fell within or between a constituent; (log transformed) typing time of tiith £,4) = 0.262,

p = 0.435); (log transformed) number of charactefg (504 = 1.760, p = 0.189); typing time per
character (Wald¢? = 0.550, p = 0.458) deletes per character (Wajd- = 0.285, p = .594) and
no interaction effects with same/other or floor change. These resultemsisient with the finding
from the corpus that the split point may be able to occur anywhere symtifgtitiough the lack
of any observed effects could be due to low power caused by the edjasimall numbers of some
groups.

18. The model distributions were chosen on the basis of being the bestti data, as indicated by the lowest quasi
log-likelihood score.

19. Each key press can be seen as a delete or not-a-delete.

20. These judgements are simply a yes/no answer to the question ‘coutdmiitoution be interpreted as complete in
its own right?’, i.e. analogous to tlend-complet@andstart-completeannotation tags in the corpus study, such that
an antecedent (first part) judged to be able to stand alone can be cedside-complete and a continuation (second
part) judged to be able to standalone can be considered start-completdiff€Erence in tagging conventions is due
to the fact that in the chat tool environment turns can be revised pri@niirsg, and therefore might be considered
to be a unit by its sender, even if the fractured nature of text chat mkahi might not constitute a syntactically
complete sentence.
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Part of CC Coherent
First Second 1st 2nd
what the hell is that Y N 131
the woman is pregnant  she should stay Y Y 52
these people said you did something N Y 43
| think this is also the wish of the doctor N N 264

Table 9: Examples of standalone coherence judgement examples

5.3 Discussion

Given the novelty of the method and the lack of other experimental studie€'sft€ cross-check
against, the results of this experiment must be interpreted with caution. Nbdemthwe believe
that the results summarised in table 10, below, do bear on the questionsimasetion 3.2.

Dependent variable

and direction of effect

Floor Change Typing Time (per turn and char)
(ABABB) > (AANBA)

Same/Other Deletes

(AANBB) > (AB A BA)

Effect of

Table 10: Summary of significant effects

Firstly, it is important to note that introducing fake CCs did have measurafdetefon the
ongoing dialogue, despite participants being unaware of either the intenveor their effects.
This in itself might be seen as surprising, as if the intervention were highlyptige, we would
presumably expect subjects to notice it.

Though typing time is a fairly crude meastit®@ne possible explanation for participants taking
longer over the production of a turn (independently of length of turn imazttars) could be due to
problems arising in the local organisation of turn-taking (Sacks et al.,)197darticipant who has
seen a floor change intervention (Participant C) may be taking longettieturns because there
is less pressure on them to take a turn. C will falsely believe that the fakees(Rarticipant B) has
just completed a turn, and will therefore not expect them to take the flatulitidnally, the genuine
source (Participant A) will not be taking the floor because they havequmspleted a turn (though C
does not know this). However, this effect of floor change could aésdue to the confounding fact
that when one of the recipients sees a floor change CC, and the otipéeme¢as always) sees an
AA-split, the two are left with different impressions about who made the @inatribution (i.e. the
continuation part of the fake CC) and thus have potentially conflicting ¢apens regarding who
is entitled to speak next. Whether or not these explanations are correeffdtiedoes suggest that
at some level participants are sensitive to specific interlocutors — note énhdiffdrence cannot be

21. For example, the additional typing time may fall at the end of a tur(bgiressing enter) suggesting that participants
are reviewing their responses more carefully before sending theitmnay be a general effect spread evenly across
the turn.
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simply attributable to a mismatch between who appears to be speaking and wiudittsimg they
would say because then we would expect turns following the BA intervetdiba equally affected.
Independently of a change of floor, seeing a CC that appears to beddhetween speakers
also has an impact on the conversation, seen in the amount of revisionakaein formulating
responses (deletes). Perhaps surprisingly, in this case, participantsave seen a CC that was
apparently co-constructed by both their interlocutors revise their turesHes after a same-person
CC. One reason why participants might worry less about precisely fotimgitheir turns following
a cross-person CC is that it could have the effect on the recipientggiesting that the two other
participants are highly coordinated. One possible interpretation of this dmublthat they have
formed a ‘party’ (Schegloff, 1995) with respect to the decision of whthtow out of the balloon.
This might be understood as signalling the formation of a strong coalition betiheeother two
participants, making the recipient behave as though they are resignediezxthion of this coalition.
(19), taken from the transcripts shows an example where this appearshe base (the ‘fake’ part
of the CC is shown in bold).

(29) AB-Split showing apparent coalition between ‘B’ and ‘D’
B: and he can tell his formula
D: totom and susie

Note that this is not the same as the effect on the typing time of turn, wheretigigents are
less rushed when seeing a change of floor. Deletes, in contrast, indosatearefully participants
are constructing their turns.

6. General Discussion and Conclusions

As discussed in the introduction, CCs are of interest for many differentpg of researchers. Our
corpus study shows that nearly one fifth of all contributions in naturaltyetng dialogue continue
some previous contribution, indicating the scale of the phenomenon. Jgsitttset of cross-person
CCs accounts for 3% of all dialogue contributions, comparable to the drexyuof clarification
requests (see Purver et al., 2003; Rgdez and Schlangen, 2004), widely studied by dialogue
theorists (e.g. Ginzburg and Cooper, 2004).

Although most of the categories of CC described by conversation analygear, these cate-
gories do not correspond to the most frequent in the BNC, and do equately characterise all the
CCs observed in the present analysis. The corpus results show mmewithat syntax places sig-
nificant constraints on where a split point can occur and the experintestdts are consistent with
this. Participants were able to process and interpret fake CCs sudbedskpite their arbitrary
split points and were also not explicitly aware of the experimental manipulafiois.is consistent
with models that advocate highly coordinated resources between inter®eutd, moreover, the
need for incremental means of processing that operate on at leastebywarord basis (Purver
et al., 2006; Skantze and Schlangen, 2009).

However, that CCs may be able to occur anywhere in a syntactic seqgeermat¢o say that they
necessarily or usually do. Both the corpus study, in which cross4p€&€s occur more frequently
after an unfilled (rather than a filled) pause and more often follow an engplete antecedent
than same-person CCs (in the not obviously classifiable cases), anxprareent, in which con-
founding expectations lead to additional response time, suggest tharsatiwnal expectations (in-
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cluding for example around turn-taking) play some role above and bey@mmatical/linguistic
resources.

All CCs Other person CCs
BNC Experiment BNC Experiment
Y 160972% 183 37% 24274% 69 38%
N 62228% 307 63% 8726% 112 62%
Total 2231 490 329 181

Table 11: Antecedent end-completeness: Comparison of the distributamriuzt (corpus) and ar-
bitrary (experiment) split points

These considerations are backed up by the data shown in Table 11.laishiaws the distribu-
tion of antecedent end-completeness in the annotated corpus, comptredistribution obtained
in the experiment. As can be clearly seen, when strings are artificially spliarhitary fashion,
the ‘antecedent’ is far less likely to end in a complete way than actually occthis penuine CCs
in the corpus. This suggests that continuations are systematically desarkethéir split points
chosen) as extensions of contributions that could be treated as al@agiete.

In terms of the effects that CCs have on the ongoing dialogue, the expésoggests that Ler-
ner's hypothesis that cross-person CCs might demonstrate party méipbaesy well be correct;
it also clearly demonstrates that the participants in a dialogue are not imgedtze. These results
do not, of course, prejudice the claim that, at a purely mechanistic levgbleoeould anticipate
the structures needed to complete a turn (as the interactive alignment moges$tsjgthey do not
tell us about the actual production of compound contributions, but ratheut the effect they have
on the conversation, so do not provide unequivocal evidence irosugipone theory over another.
They do however indicate that if we wish to treat a jointly produced CC asbiigg especially
strong alignment, then we need to examine factors other than simply syntax.

They also offer some interesting pointers for further research: if gagtie genuine conver-
sational entities, then we might expect dialogue phenomena to have distridyiadterns which
reflect this. Consistent with our corpus results as regards othesrpegpair, for example, is the
speculative hypothesis that people might be structuring continuationselseas the preferred
‘self’-repairs, where ‘self’ can be taken to mean within-party.

From a computational modelling point of view, there is some good news: &xetapleteness
of continuations is rare, a dialogue system may have a chance of detectitiguations from
surface characteristics of the input (though note that we did not investiga general prevalence
of startincomplete s-units in the corpus). There is bad news too, though: aglihaes seem to be
strict syntactic restrictions on where the split point can occur, there mag geammatical features
that can be reliably employed to this end. In addition, antecedents do naoh emdincomplete
way as commonly as might be expected, and long distances between antegatieontinuation
are possible. Detecting continuations and locating their antecedents itkenefikely to be a
straightforward task for automated systems.
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6.1 Further Work

Split point  For implementational purposes, additional corpus analysis needs to riex caut
regarding the distribution of the different syntactic points at which CCsacahdo appear; further
experiments are also planned which examine the effect on processingipiulaéing the syntactic
position of the split point (for example, inserting splits before or after datesrs).

Continuation form Further corpus analysis is also required to investigate any systematie differ
ences in théorm of continuations, and the interaction of this with the properties of the antetede
and conversational genre (including the BNC'’s “context-governedtiemographic” face-to-face
dialogues and text-based chat).

Ownership A further interesting question regards who can be said to take respondibilityr
‘own’ a jointly produced CC. Insights into this might come from Lerner (20@vhich discusses
CCs that occur ircollaborative turn sequences the original speaker maintains authority over the
content of the collaboratively constructed contribution, they may ratifgreispeaker’s continua-
tion (for example by repeating or acknowledging it), but may alternativetegiically offer their
own (delayed completion,erner, 1996). Party-membership, or otherwise, may be influenced by
such additional conversational contributions.

Character-by-character experiments Due to the design of the experiment, the floor change ef-
fects might, as discussed, be because in floor change cases the tvientsaill have been left
with the impression that a different person made the final contribution. Trasmsnthat there may
be a an effect of confounded listener expectation (though see Schodh&rennan, 2003, for dis-
cussion) — though note that this does not have any bearing on the ethgbfferences on deletes
after a cross-person CC. Because of this, and the already notedigigpeoblems of linearity in
text-based chat, a follow-up study using a character-by-charactetari interface is already under
way. This more directly enforces turn-taking, as it does not allow partit§p formulate their
turn before communicating it; each character is transmitted as and when itriscente
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