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2 AGs and Discourse Markup
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Figure 1ÿ Graph Structure for LDC Telephone Speech Example
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962.68 970.21 Aÿ He was changing projects every couple
of weeks and he said he couldn't keep on top of it.
He couldn't learn the whole new area

ÿ 968.71 969.00 Bÿ %mm.
970.35 971.94 Aÿ that fast each time.

ÿ 971.23 971.42 Bÿ %mm.
972.46 979.47 Aÿ %um, and he says he went in and had some

tests, and he was diagnosed as having attention deficit
disorder. Which

980.18 989.56 Aÿ you know, given how he's how far he's
gotten, you know, he got his degree at &Tufts and all,
I found that surprising that for the first time as an
adult they're diagnosing this. %um

+ 989.42 991.86 Bÿ %mm. I wonder about it. But anyway.
+ 991.75 994.65 Aÿ yeah, but that's what he said. And %um
ÿ 994.19 994.46 Bÿ yeah.

995.21 996.59 Aÿ He %um
+ 996.51 997.61 Bÿ Whatever's helpful.
+ 997.40 1002.55 Aÿ Right. So he found this new job as a

financial consultant and seems to be happy with that.
1003.14 1003.45 Bÿ Good.

Long turns (e.g. the period from 972.46 to 989.56
seconds) were broken up into shorter stretches for
the convenience of the annotators and to provide
additional time references. A section of this anno-
tation which includes an example of total overlap is
represented in annotation graph form in Figure 1,
with the accompanying visualization shown in Fig-
ure 2. (We have no commitment to this particular
visualization; the graph structures can be visualized
in man wa and the erspicuit of a visualization
format will be

and Mellish, 1989, 179�). Thus, we make a logi-
cal distinction between the situation where the end-
points of two pieces of annotation necessarily coin-
cide (by sharing the same node) from the situation
where endpoints happen to coincide (by having dis-
tinct nodes which contain the same time reference).
The former possibility is required for hierarchical
structure, and the latter possibility is required for
overlapping speaker turns where words spoken by
di�erent speakers may happen to sharing the same
boundary.

2.2 Dialogue Annotation in COCONUT

The COCONUT corpus is a set of dialogues in which
the two conversants collaborate on a task of deciding
what furniture to buy for a house (Di Eugenio et al.,
1998). The coding scheme augments the DAMSL
scheme (Allen and Core, 1997) by having some new
top-level tags and by further specifying some exist-
ing tags. An example is given in Figure 3.
The example shows ve utterance pieces, identi-

ed(a-e), four produced by speaker S1 and one pro-
duced by speaker S2. The discourse annotations can
be glossed as followsÿ Accept - the speaker is agreeing
to a possible action or a claim; Commit - the speaker
potentially commits to intend to perform a future
speci�c action, and the commitment is not contin-
gent upon the assent of the addressee; Offer - the
speaker potentially commits to intend to perform a
future speci�c action, and the commitment is contin-
gent upon the assent of the addressee; Open-Option
- the speaker provides an option for the addressee's
future action; Action-Directive - the utterance is
designed to cause the addressee to undertake a spe-
ci�c action.
In utterance (e) of Figure 3, speaker S1 simul-

taneously accepts to the meta-action in (d) of not
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well then let’s use mine for 150 /ewe don’t have to match ... /dLet’s take the blue rug for 250 , /a which is yellow for 150 . /c 

Accept /d 

my rug wouldn’t match /b 

Commit 
Action-DirectiveOpen-Option Offer 

Commit
Accept 

Sp/ S1 S2 S1 

Utt/ 

Figure 4ÿ Visualization of Annotation Graph for COCONUT Example

having matching colors, and to the regular action of
using S1's yellow rug. The latter acceptance is not
explicitly represented in the original notation, so we
shall only consider the former.

In representing this dialogue structure using anno-
tation graphs, we will be concerned to achieve the
followingÿ (i) to treat multiple annotations of the
same utterance fragment as an unordered set, rather
than a list, to simplify indexing and query; (ii) to
explicitly link speaker S1 to utterances (a-c); (iii)
to formalize the relationship between Accept(d) and
utterance (d); and (iv) formalize the rest of the
annotation structure which is in the textual 

To make the referent of the Accept tag clear, we
make use of the class eld.Recall that the third
component of the eldedrecords, the class eld,per-
mits arcs to refer to each other. Both the referring
and the referenced arcs are assigned to equivalence
class d.

2.3 Coreference Annotation in MUC-7

The MUC-7 Message Understanding Conference
eci�ed tasks for information extraction, named
tit and coreference. Coreferring expressions
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<COREF ID="2" MIN="woman">
This woman

</COREF>
receives three hundred dollars a
month under
<COREF ID="5">

General Relief
</COREF>
, plus
<COREF ID="16"

MIN="four hundred dollars">
four hundred dollars a month in
<COREF ID="17"

MIN="benefits" REF="16">
A.F.D.C. benefits

</COREF>
</COREF>
for
<COREF ID="9" MIN="son">

<COREF ID="3" REF="2">
her

</COREF>
son

</COREF>
, who is

<COREF ID="10" MIN="citizen" REF="9">
a U.S. citizen

</COREF>.
<COREF ID="4" REF="2">
She

</COREF>
's among
<COREF ID="18" MIN="aliens">
an estimated five hundred illegal
aliens on
<COREF ID="6" REF="5">

General Relief
</COREF>
out of
<COREF ID="11" MIN="population">

<COREF ID="13" MIN="state">
the state

</COREF>
's total illegal immigrant
population of
<COREF ID="12" REF="11">

one hundred thousand
</COREF>

</COREF>
</COREF>

.
<COREF ID="7" REF="5">
General Relief

</COREF>
is for needy families and unemployable
adults who don't qualify for other public
assistance. Welfare Department spokeswoman
Michael Reganburg says
<COREF ID="15" MIN="state" REF="13">
the state

</COREF>
will save about one million dollars a year if
<COREF ID="20" MIN="aliens" REF="18">
illegal aliens

</COREF>
are denied
<COREF ID="8" REF="5">
General Relief

</COREF>
.

Figure 5ÿ Coreference Annotation for BU Example
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tags to get around the problem of cross-cutting hier-
archies. This problem does not arise in the annota-
tion graph formalism; see (Bird and Liberman, 1999,
2.7).

3 Hybrid Annotations

There are many cases where a given corpus is anno-
tated at several levels, from discourse to phonetics.
While a uniform structure is sometimes imposed,
as with Partitur (Schiel et al., 1998), established
practice and existing tools may give rise to corpora
transcribed using di�erent formats for di�erent lev-
els. Two examples of hybrid annotation will be dis-
cussed hereÿ a TRAINS+DAMSL annotation, and
an eight-level annotation of the Boston University
Radio Speech Corpus.

3.1 DAMSL annotation of TRAINS

The TRAINS corpus (Heeman and Allen, 1993) is a
collection of about 100 dialogues containing a total
of 5,900 speaker turns [www.ldc.upenn.edu/Catalog
/LDC95S25.html]. Part of a transcript is shown
below, where s and u designate the two speakers,
<sil> denotes silent periods, and + denotes
boundaries of speaker overlaps.

utt1 ÿ sÿ hello <sil> can I help you
utt2 ÿ uÿ yes <sil> um <sil> I have a problem here
utt3 ÿ I need to transport one tanker of orange juice

to Avon <sil> and a boxcar of bananas to
Corning <sil> by three p.m.

utt4 ÿ and I think it's midnight now
utt5 ÿ sÿ uh right it's midnight
utt6 ÿ uÿ okay so we need to <sil>

um get a tanker of OJ to Avon is the first
thing we need to do

utt7 ÿ + so +
utt8 ÿ sÿ + okay +
utt9 ÿ <click> so we have to make orange juice first
utt10 ÿ uÿ mm-hm <sil> okay so we're gonna pick up <sil>

an engine two <sil> from Elmira
utt11 ÿ go to Corning <sil> pick up the tanker
utt12 ÿ sÿ mm-hm
utt13 ÿ uÿ go back to Elmira <sil> to get <sil> pick up

the orange juice
utt14 ÿ sÿ alright <sil> um well <sil> we also need to

make the orange juice <sil> so we need to get
+ oranges <sil> to Elmira +

utt15 ÿ uÿ + oh we need to pick up + oranges oh + okay +
utt16 ÿ sÿ + yeah +
utt17 ÿ uÿ alright so <sil> engine number two is going to

pick up a boxcar

Accompanying this transcription are a number of
xwaves label �les containing time-aligned word-level
and segment-level transcriptions. Below, the start of
�le speaker0.words is shown on the left, and the start
of �le speaker0.phones is shown on the right. The
�rst number gives the �le o�set (in seconds), and the
middle number gives the label color. The �nal part
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<Dialog Id=d92a-2.2 Annotation-date="08-14-97" Annotator="Reconciled Version"
Speech="/d92a-2.2/dialog.fea" Status=Verified>

...
<Turn Id=T9 Speaker="s" Speech="-s 44.853889 -e 52.175728">
...
<Utt Id=utt17 Agreement=None Influence-on-listener=Action-directive Influence-on-speaker=Commit Info-level=Task Response-to=""

Speech="-s 45.87 -e 52.175728" Statement=Assert>
[sil] um well [sil] we also need to make the orange juice [sil]
so we need to get + oranges [sil] to Elmira +
<Turn Id=T10 Speaker="u" Speech="-s 51.106658 -e 53.14">
<Utt Id=utt18 Agreement=Accept Influence-on-listener=Action-directive Influence-on-speaker=Commit Info-level=Task

Response-to="utt17" Speech="-s 51.106658 -e 52.67" Statement=Assert Understanding=SU-Acknowledge>
+ oh we need to pick up + oranges
<Utt Id=utt19 Agreement=Accept Influence-on-speaker=Commit Info-level=Task Response-to="utt17" Speech="-s 52.466781 -e 53.14"

Understanding=None>
oh + okay +
<Turn Id=T11 Speaker="s" Speech="-s 52.047996 -e 53.247996">
<Utt Id=utt20 Agreement=Accept Info-level=Task Response-to="utt18" Speech="-s 52.047996 -e 53.247996" Understanding=SU-Acknowledge>
+ yeah +
...
</Dialog> 

Figure 8ÿ DAMSL Annotation of a TRAINS Dialogue 
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relations, on many scales, from acoustic features
spanning a hundredth of a second to narrative
structures spanning tens of minutes. Second, there
are many alternative representations or construals
of a given kind of linguistic information.

Sometimes these alternatives are simply more
or less convenient for a certain purpose. Thus a
researcher who thinks theoretically of phonological
features organized into moras, syllables and feet,
will often ndit convenient to use a phonemic
string as a representational approximation. In
other cases, however, di�erent sorts of transcription
or annotation reect di�erent theories about the
ontology of linguistic structure or the functional
categories of communication. 

The AG representation o�ers a way to deal pro-
ductively with both kinds of multivocality. It pro-
vides a framework for relating di�erent categories of
linguistic analysis, and at the same time to compare
di�erent approaches to a given type of analysis.

As an example, Figure 10 shows an AG-
based visualization of eight di�erent sorts of
annotation of a phrase from the BU Radio
Corpus, produced by Mari Ostendorf and others
at Boston University, and published by the
LDC [www.ldc.upenn.edu/Catalog/LDC96S36.html].
The basic material is from a recording of a
local public radio news broadcast. The BU
annotations include four types of informationÿ
orthographic transcripts, broad phonetic transcripts
(including main word stress), and two kinds 
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Figure 10ÿ Visualization for BU Example

has duced headaches and than
ductive scienti�c advances. We need a wa to

in these hes without some 

maintainability and durability. These are discussed
in full in (Bird and Liberman, 1999, x6). By
identifying a common conceptual core to all
annotation structures, we hope to provide a
foundation for a wide-ranging integration of tools,
formats and corpora. One might, by analogy to
translation systems, describe AGs as an interlingua
which permits free exchange of annotation data
between n systems once n interfaces have been
written, rather than n2 interfaces.

Although we have been primarily concerned with
the structure rather than the content of annota-
tions, the approach opens the way to meaningful
evaluation of content and comparison of contentful
di�erences between annotations, since it is possible
to do all manner of quasi-correlational analyses of
parallel annotations. A tool for converting a given
format into the AG framework only needs to be
written once. Once this has been done, it becomes
a straightforward task to pose complex queries over
multiple corpora. Whereas if one were to start with
annotations in several distinct leformats, it would
be a major programming chore to ask even a simple
question.
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