Usingthe NITE XML Toolkit on the Switchboard Cor pusto study syntactic
choice: a case study

Jean Carletta*, Shipra Dingare*, Malvina Nissim*, Tatiana Nikitinat

*University of Edinburgh, HCRC Language Technoldgsoup
2, Buccleuch Place, Edinburgh EH8 9LW, UK
J.Carletta,S.Dingare,M.Nissim@edinburgh.ac.uk

tStanford University, Department of Linguistics
Margaret Jacks Hall, Building 460
Stanford CA 94305, USA
tann@stanford.edu

Abstract
The NITE XML Toolkit (NXT) provides library suppofor working with multimodal language corpora. \Wescribe our experiences
in using it to study discourse effects on syntactioice using the parsed Switchboard Corpus aartngf point, as a case study for
others who may wish to adopt similar techniquesigidiXT or one of the other libraries that are begig to emerge. We discuss
conversion into the NXT data format; automatic aation of markables and of constituent length; handotation of markables for
animacy information structure, and coreferentiakdi; and data analysis.

the existing syntactic annotation; for each type of
1. Introduction syntactic choice, finding sentences that exhibé ttvo
The NITE XML Toolkit (Carletta et al., 2003) is a Syntactic variants; and comparing the properties of
recent library that has the aim of making it eagier discourse entities that occur in them.

support multimedia corpus research, especially aher, FOr this work we chose the Switchboard Corpus

several types of annotation are present on the ste (C0dfrey, Holliman, & McDaniel, 1992), a collectiaf
It is not particularly difficult to write tools wit a specific ~SPOntaneous telephone conversations between spezfker

corpus design and task in mind, or to allow a ¢erta American English on predetermlned topics, using the
degree of tool configuration, such as tag renamingSuPset of around 650 dialogues that had been pansed
However, this practice tends to make tool develagme € Penn Treebank Project.  The Linguistic Data
expensive and result in suboptimal interfaces — kmafconsortium distributes this subset as “Treebankird"a
differences in layout or behaviour can greatly effe formatamenable to query by tgrep.

utility, especially where hand-annotation is inwdv .

Arguably, it also restricts progress by encouragthg 3. TheNITE XML Toolkit

more corpus-oriented researchers to mark up litiguis The core of NXT consists of two types of
phenomena and to perform analyses for which suppoftunctionality: routines that load, access, marapel and
already exists. Because NXT provides library noesi save data according to a particular data model; amd
from which annotation and analysis tools can bdt,dtiis  engine that evaluates queries expressed in NXT'srQu
especially suited for new work on previously unsmped ~ Language (NiteQL). Several groups plan library sup
types of annotation. However, its very flexibilityakes it~ with similar functionality, of which the Atlas pregt is
harder to see how to use it than for other, moexi§ip  perhaps the closest in stylATLAS Project, 2000). Data
tools. We have been using it on the Switchboarch@® handling functionality for at least one such lilyrathe

as part of an ongoing study of syntactic choicepgoken  Annotation Graph Toolkit (AGTK), has already been
dialogue. In this paper, we describe how we peréarm released AGTK: Annotation Graph Toolkit, n.d.). NXT

some common data processing tasks using NXT. differs from AGTK in two ways. First, its data mddmd
query language are oriented towards those users who
2. Theresearch build descriptive analyses of heavily cross-anmatat

multimodal corpora in preparation for defining
dialogues in order to provide guidelines by whitiunal appropriate statistical models, and thereforeldved easy

language generators can choose among paraphras85¢€SS to ?n expres_;sive range of data rejlation?m'nbe
focusing on the choice of active versus passivéXPense of processing speed. Second, it supplertient

construction, dative placement, and the use ofqrimal ~ dat@ and query facilities with library routines fouilding
genitives versus “of’ phrases. The linguistic e diSPlays and interfaces based on Java Swing. —The

suggests that syntactic choice is influenced by thdPraries include a default top level interface ttilalows
animacy of the entities referred to and their nessria the ~ ©n€ {0 choose an observation (in this case, agiiajoand

discourse (usually referred to as “information stme”). ~ & 100l to run on it from thoTe registered irr'] thepes
In addition, it has been suggested that the lemfta ~ Metadata; audio and video players; a search iweriar

syntactic constituent affects its placement. Thusvaork lrunning querz]ries and displayincgj] the reﬁults; bzgpl_t:%
is structured in terms of identifying discourseitees, or ~ '@YOULS such as text areas and trees that synckron

“markables”; annotating them for animacy, informati (e data and with the media and search facilitees]
structure, and coreference; adding constituenttleng ~ Standard utilities for things like opening an olystion

Our research goal is to explore syntactic choicthe



and saving some annotation. These libraries demdled change different data files at the same time withou

to make it possible to build tailored end user $oat low conflict, as long as neither edit the files theynpdo and

cost. There is also a default data display thateiger as both are able to lock complete paths of files pomto

good as a tailored one but at least allows anyuoimpthe the data they are revising. Fourth, a data sebednaded

correct format to be viewed and searched withotthér  whole or in part, speeding up some processing. NIi&

programming. XML Toolkit itself treats the data seamlessly nottea
Because NXT is designed for multimodal corpora, thewhether it is in one file or many.

data model can express (and the query languagéesgn

and the interfaces can exploit) not just structural 5. Automatic annotation

relationships but also temporal ones. Howevers thi  \ve use automatic annotation to identify markables

project is not using the signals or time-aligned,ng aqd the length of syntactic constituents
transcriptions that are available in other Switcnioo g y '

releases, and so we do not comment on these citipabil 51 Markables

4. Conversion to NXT data format . . : .
NXT provides a facility for automatic annotation

NXT uses a stand-off XML data format that consistsy 556 on query language matches for queries exgrass
of several XML files that point to each other. We_NiteQL. Once we had the published syntactic data
converted from the Penn Treebank bracketed formnqt itranslated into NXT format, we were able to uses thi

which the Switchboard corpus is distributed, usinGga.ijity to annotate markables corresponding tacalisse
TIGER, an XML-based tool for syntactic query thatentitigs. P g

comes with a ready-made Switchboard converter (Tige Although as a first pass, discourse entities might

Project, n.d.), as an intermediate step. We dislsbithat 4,91t of as represented by noun phrases, therénar
we had a starting point that was easier t0 parg®l  ¢0t 3 number of arguable exceptions and idiosyresa
retrospect, this was probably the wrong decisiocabee 5,6t the Switchboard data that make their ideation
NXT's XML is much more S|m,|lar in structure to the ..o complicated. Our analysts preferred to omit
Treebank format than to TIGER's graph-based XML an ,qyerhial noun phrases plus any that were labelied
because it meant we are not in complete contrahef |,catve or directive (or were dominated by adverbi
conversion process.) Conversion was performed Uaing phrases that were). Because this was spoken thet
set of XSL stylesheets, one to extract each ofttbitiple 5155 preferred to omit any data marked as disflgamt”)
XML files associated with one dialogue. Writingeth . \vithin disfluent (“edited”) constituents. In ditlon,
converter took three to four person-days, most bic  yhey wished to consider possessive pronouns (wwits
was spent trying to understand the original datenéa. part of speech “PRP$”) to be markables in their oight

n .orde;r to facilitate the kinds of processing _vi(hwe if they were directly contained within markables.
have in mind for the data over the longer term divéded A query that matches all markables except those tha

our data into separate XML files representing theyerie from possessive pronouns can be expressed in
orthographic transcription; ~ syntax; tum  StrUCtUre; NjteqL as follows:

disfluencies; and movement, or the relationshipvbeh
traces and their sources. Transcription consibt fhat ($n nt) (forall $up nt):

list of terminals: words, punctuation, traces, awdon. (($n@cat == 'NP') or
Syntax starts with a flat list of parses and woddmwvn ($n@cat == 'WHNP')) and
through nonterminals, grounding in terminals (whinfe (not (($n@subcat ~ /.*ADV.*/) or

$n@subcat ~ /.*LOC.*/) or
$n@subcat ~ /.*DIR.*/) or

in the transcription file, but are referenced bynpers that
indicate they are to be treated as if they weré phathe

(

(
tree itself). Turn structure is simply a flattlisf turns ($n@subcat ~ /.*UNF.*/)))
that themselves contain parses as children, again v and ((($n != $up) and($up ~ $n)) ->
pointers into the syntax file. Yet another fileuptes ((not ($up@cat == 'EDITED')) and
reparanda and repairs into disfluencies by pointmghe (not (($up@cat == 'ADVP') and
appropriate nonterminals using named roles. A (($up@subcat ~ /.*LOC.*/) or
movement file similarly links sources with theirrgat ($up@subcat ~ /.*DIR.*/))))))
traces.

This representation sounds awkward, but it has N the query, subcategory conditions employ regular
advantages over the original arrangement of platieg ~€XPressions (using the op_erator) rather than exact string
information in a single tree structure, with coémihg for ~ Matches because occasionally one nonterminal had tw
the crossing links that are sometimes required fosubcategories that we had not bothered parsing into
disfluency and movement.  First, it makes it easie Separate descriptors. The conditions involvéng which
query the crossing structures, since they areedeah a do not relate to its categorization simply restrizatches
par with other structures within the data. Altghuthis O nonterminal syntactic constituents that domir(&jesn
ease is not particularly important for the initiayntactic ~ Put are nosn itself. Once we had established the query,
data, it is crucial for a correct understandingdisicourse ~ We were able to add markables to the data by rgnifie
phenomena such as coreference. Second, sepatiaging AddIndex utility, specifying thfa query_and.t'he tagme
tags into their various types makes it conceptugiiypler ~ markable” at the command line. This utility addew
to add data using external processes (part-of-speed@ds with the given name, one for each match,gbatt to
taggers, named entity recognizers, and the likashe wh_atever matched the first named variable in theryu
individual file is itself simple. Third, differereople can USing a role named “at”.



Once these markables had been added, it was aesimpl

matter to find the possessive pronoun cases:

($w word) (exists $n nt)

(exists $m markable) (forall $up nt):
($w@pos = 'PRP$') and ($n ~ $w) and
($m >'at' $n) and
(($up != $n) ->

(not (($n " $up) and (Sup "~ $w))))

It took discussion among the analysts to deterrtiiee
exact constraints to express, in which they wedediby
our ability to create HTML displays of the chosen
markables in context using a simple XSLT styleshekt
better option, available now but not at the tineepsing
the syntactic display and search menu availabled&ia
analysis (see section 7).

5.2. Constituent length

Our research requires a measure of constituentieng
in terms of number of words. This would most rewsay
be represented using a new descriptor on the toests

themselves, but NXT only comes with command line

utilities for adding new tags that point into aalakt, not
for adding attribute values. Building a utilithat adds
descriptors of a given name for matches to oneyque
based simply on the frequency of results to anotlitin

the match would be easy, but anything more generic

would be difficult to provide at the command liné-or
this reason, we chose to add constituent lengthguai
stylesheet. This approach gives us a simple framewo
that can be reused, with access to the many ardugar
calculation methods available in XSLT (arithmetic,
filtering based on tag properties, sorting, countiand so
on).

6. Hand annotation

Our hand annotation for
animacy (based on Garretson, O'Connor, Skarabela,
Hogan, to appear) and information structure, inicigd
coreferential
elsewhere in this volume, Nissim, Dingare, Carle&a
Steedman, 2004).

Figure one, given at the end of the paper, shows o
annotation tool for information structure and cerehce;
this is the most complex of our coding interfaceSur
information structure coding requires each markablbe
given one of an enumerated list of status descspto
(“old”, “mediated”, and “new”, along with bucketsf o
various kinds) and optionally, a type subcategdiora
(“event”, “general”, and so on). In the data displ

markables are shown in parentheses, with the rg;astinh

depth of the markable indicated by colour. Markakior
which no information status coding has been added a
indicated with a small round dot, and the status ype

subcategory for the currently selected markable ar

highlighted with larger balls on the menus. Apfam
these indicators, the existing coding is not digpth
because the annotators felt that it hindered tiegiding of
the text.

markables gives their

links (based on a scheme describe

LHisplay of the syntax trees themselves.

Coreference annotation, then, requires the annotato
link pairs of markables as anaphor and antecedént.
normal practice, one notices a coreference relatiban
one is processing the anaphor. For this reasoenveh
link is added, the tool assumes that the curreselgcted
markable should be the anaphor and, if the user
immediately selects another markable, assigns litetthe
antecedent. When a link is selected, the antetdden
highlighted in pink, and the anaphor in grey.

Our animacy coding tool is similar in style but wnl
allows the user to add a simple animacy descrifgoch
as “human”, or “organization”) to each markableaiag
from an enumerated list. Because only one coding
decision was needed for each markable, this interfa
moves to the next markable automatically

This arrangement of tools and the individual tool
designs arose out of careful discussion betweertable
developers and the end users, with a particulansfamn
minimizing mouse clicks. The annotation tools
themselves were well-received. A separate “chegkin
mode for each tool displays the entire coding gtaace.
NXT comes with a range of sample applications for
varying interface designs that is growing all theet, and
which should, along with current documentation #fo
cut development costs further.

r

7. Dataanalysis

In NXT, the query language is the key to data aialy
We cite queries at length in section 5.1 for thades’s
inspection because in our experience, assumings user
understand how a corpus has been encoded (thenthg a
attribute names and how tags relate to each ottiesy,
either understand queries readily or find them very
difficult indeed.

NXT is designed so that when the search facility is
called from an application that has a data displagne
selects a match or set of matches in the quenyjtrise,

g;e corresponding sections of the data display aléb be
ighlighted.  Although this facility is currently nty
implemented for data displays based on text ariéads,
valuable for writing and testing queries. We disgbis
facility to develop, for instance, queries thatese¢lfor
different complex syntactic constructions, usingdata
NXT then
includes command line utilities for counting query
matches. It is also possible to save the quemnyitrége,
which is amenable to normal XML processing or which
can without much difficulty be loaded back into NXT
with the original data set, making it amenableréatment
by the query language.
Satisfaction with NXT for data analysis depended on
at the individual needed to do with it. In briéfiose
who wrote queries that could not have been expdesse
tgrep were happy with the system because they would
have had no other way to perform their analysistsbb

%rogramming, whereas other users felt that theyldvou

have been better off using tgrep on the originalada
format. Their dissatisfaction arose partly fronfaak of
familiarity with the query language, but also frois
relative verboseness and its slowness.



Consider the query for “any noun phrase that dws 8. Acknowledgments
dominate a verb phrase dominating a prepositional This work was carried out under funding from the
phrase.” This is easily expressed in tgrep as "NEVP  gyropean  Commission  (IST-2000-26095Natural
< PP)". The same query in NXT, using our corpus|nteractivity Tools Engineering) and from Scottish

representation, would be: Enterprise (The Edinburgh-Stanford Liniaraphrase
($np nt) (forall $vp nt)(forall $pp nt): analysis for improved generation).
(($np ~ $vp) && ($vp " $pp) && ($vp@cat==VP)
&& ($np@cat==NP)) -> ($pp@cat!=PP) 9. References
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[ Text Display with Markahles [ markable statu

A-s3: and if { privacy ) is { { something) { that} - =*T*= ) comes into { { your

| -ap || -un H @ old || med || new || status-uncoded ‘
private state ) and extracts ( information ) from (it} in { otherwords ) finds (-

something ) =*1CH*= ) aut about { you } } { that ) 's { another ) [ markable status type 77 i e
A-s4: And the first kind of invasion of { { the firsttype ) of ( privacy ) ) seemed | general ‘ ‘ exvert | | @ ident | | bound | | notie | ‘ aggregation ‘
=*T*= invaded (> =*= }to { me } and very much { everyday } in { this country) | p— | | —_ ‘ ‘ — | | - ‘ ‘ — ‘ | — |

A-s5: butin { the second time ) at least overtly uh where { someone ) comes in

and uh finds out { { information ) about { you ) (that) (- <*T*= ) should be private )
=*T*= U dnes nat seern UR U obvinusly everyday

‘ situation H instantiation || statustype-unclass H statustype-uncoded |

[ Links
@ [ 5w2012 coreference.7
@ [ gw2012.coreference.g
[y anaphar
[ antecedent

B-s6: 1 (1) think <trace= { 1) agree with { that)

B-s7: (1) think <trace=in { { a good example ) on { ( the typical thing ) { that

<*T*= ) happens ) ) uh when { the phone ) rang <*T*= and {it) 's { T1) {- <trace=) © [0 sw2i 2. corsference.d ’W
(- «T== ) calling { { my) irmmedizte reaction Yis that {it) 's ( { some son ) of [ anaphor
strange phone message ) ) [ antecedent Delete link
@ [ 5w2012 coreference.10
B-88: andthen [ 1) realize oh no { this } is { { something } {+ <trace=) (1) w20l

Add / alter antecedent

solicited {- <*T== )}

A-s9: (That) 's right

Figure 1. Screenshot of the information statusroptbol.



