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|. Introduction

This report contains a comprehensive collection of recommendations or guidelines for
representing descriptive annotation of spoken dialogue material. Descriptive annotation includes
any information that encodes linguistic data with respect to their physical, perceptua, or
functional dimensions. Spoken dialogue material refersto any collection of spoken dialogue data
(human-human, human-system, or human-human-system), including not only speech files but
also e.g. logfiles or scenarios which are related to the spoken dialogues. Spoken dialogue
annotation is the only area considered in this report, however this does not exclude that the
recommendations may apply to other areas as well.

Anin depth analysis of spoken dialogue datatypically requires closeinspection of multiplelevels
of description whereas, e.g., various kinds of exploitation of data requires access to only one
parlicular level. MATE haslooked at both the dimension of individual levelsand the cross-level
dimension. Theindividual levelsaddressed by MATE includes prosody, morpho-syntax, dialogue
acts, co-reference, and communication problems. Theselevelsaswell as cross-level issues have
been addressed within the same common framework to ensure acommon approach acrosslevels.
Thisframework makesit easier for the annotator to move from onelevel to another and facilitates
the use of the same set of software tools and the same interface look and feel, independently of
the level in question. MATE has addressed fairly many levels which were al found to work
within the proposed framework. It isthereforevery likely that it will asowork for any other level
following the same approach.

This report is primarily aimed at people working in the area of markup of spoken dialogue
corpora. It builds on acommon standard framework in terms of a coding module (see below) at
the conceptual level and an underlying representationin XML at theimplementational level. For
each level considered by MATE recommendations are provided on how to encode relevant
phenomena, one or more best practice coding modules are provided and severa examples are
given. This should make it easy for a person from the target group to apply the coding modules
for markup and to design his’her own coding module for alevel following the MATE approach.
The MATE workbench - asfotware also developed in the MATE project for the support of
annotation work - comes with al the coding modules presented in this report built-in and
supported and there is general support for adding and applying new coding modules.

1 Approach

The MATE common framework builds on the use of coding modules, cf. D1.2, whichbasicaly is
a coding scheme with the following 10 items.
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[tem Example

1. |Name of the module, including an acronym. [Verbmobil dialogue acts [VM-DA] .

To code task-specific dialogue acts for
Task T7.

3. |Coding level. Dialogue acts.

The type of data source scoped by the
module.

References to other modules, if any.|Orthographic transcription module OTM2
5. |For transcriptions, the reference is to aj+ Prosody module PM3 + Semantics
resource. module SM5.

2. |Coding purpose of the module.

Spoken dialogue corpora

A declaration of the markup elements and
their attributes.

6. |[An element is a feature, or type of
phenomenon, in the corpus for which atagis
being defined.

A supplementary informal description of the
elements and their attributes, including:

a Purpose of the element, its
attributes, and their values.

7. b. Informal semantics describing how
tointerpret the element and attribute
values.

c. Example of each element and
attribute.

8 An example of the use of the elements and|
" |their attributes.

9. |A coding procedure. -
10.|Creation nodes -

The descriptions given in thisdocument allow acomplete separation from the underlying machine
representation for which MATE uses XML. The separation means that in principle one could
decide to other formats than XML at the implementational level without affecting the coding
module in any way.

In this document recommendationswill be madethat rely on agiven markup language, XML, that
has aready found broad support. This is an important factor as the availability of parsers and
other software enhances the integration of this proposal into existing environments.

Aiming at maximal user-friendliness, descriptive appropriateness, integration of information,
reuse, and computational efficiency necessarily requires technical description, thus the focus of
thisdocument isnot adiscussion of theoretical concepts of thefivelevelsonly, but aproposal for
the annotation of the phenomena of these levels, their relations, and the encoding of that
information.

The guidelines and the markup schemes proposed in this document are intended to be flexible.
The general framework described above was applied to the levels investigated for the MATE
project. The level specific coding modules or coding schemes devel oped are designed to follow
and thereby exemplify the usability of the markup framework. As these coding schemes are
examples, they certainly reflect level specific theoretical considerations, but the claim of this
document is not that the markup schemes proposed for individual linguistic levels are the only
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theoretical conceptualizations of the levels that can be encoded in this markup framework. In
contrast, they have been devel oped for the community to have best practice annotation schemes
for theindividual levels, cf. D1.1, which can be adapted to special needs by refinement, language
specific additions or which can be seen as templates for other levels of description.

2 Structure
The following chapters are organized as follows:

Chapter 2 Level specific markup includesthe level wise description of the markup for individual
levels covered in MATE. At the beginning of chapter 2 there is an outline of the level internal
structure of the chapters that has been used to make descriptions as compatible as possible.

Chapter 2 and its sub-sections are relevant for people who want to
« useoneor more of the annotation schemes proposed here,
« adopt one or more of the annotation schemes for their own annotation task
« build an annotation scheme and want to learn from the approach proposed here,

- areinterested in the mapping of theoretic descriptionsinto syntactical markup structures
in general.

Chapter 3 Annexes provides information relevant for the implementation of the approach
described. It isintended for people who need to

« understand specia XML problems and the approachesfollowed inthis project (Annex A)

- understand implications of the approach for software supporting the processing of the
XML data (Annex A),

- want to refer to an overview of the coding modules (Annex B).

- write DTDs for annotation files of the levels described (Annex C).
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I1. Level specific markup

This chapter is dedicated to level specific theoretical issues, recommendationsfor the tagging of
phenomena, and therelated tags. All thefollowing chaptersroughly use the common structurefor
the description of the coding guidelines outlined below.

Coding Purpose

For each level thereisan introduction which briefly states the scope and the application/purpose
of the level, i.e. what phenomenological aspect of language or communication is described.

Existing Schemes

This section gives a summary of the discussions in MATE Deliverable D1.1, reporting what
schemes have been looked at and have been taken into account on the phenomenological level
and in terms of markup. Thereis

* alist of schemeslooked at
+ alist of phenomena mentioned

* links (hrefs) to passagesin D1.1

Selected Scheme(s)

This section describes what exactly has been chosen as the scheme(s) to be used for the level.
Either one or more existing schemes have been chosen, parts of different schemes have been
selected, or anew scheme has been devel oped. In fact, none of the selected schemesexisted inthe
description format of a coding module or corresponding XML representation before.

If more than one scheme has been selected - asin Dialogue Acts - the following structure would
appear for each of the schemes described.

Scheme Name
In this sub-section the scheme is described in its overall structure:
* Markup Declaration

Here, a hierarchical overview of the phenomena and their
embedding structure is given (e.g., phone, tone, break index).

» Description of Elements

For each phenomenon - which correspondsto an element - within
the level (e.g., prosody) the following information is specified.
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o Phenomenon name

The name of the phenomenon to be tagged serves as a header of
the chapter.

o Description

The phenomenon (element) is described. The selected element
name (e.g., <wor d>) is introduced and described in more or less
detail according to the status of the theoretical discussion. Also,
the properties of the phenomenon are described for the element.

o Data Source

This section describeswhat kind of existing information isneeded

(i.e., what elements can be selected) in order to label phenomena
of thistype: One may need words for the markup of phrases, one
needs utterances or sentences for the markup of dialogue acts etc.

o Segmentation/Selection

What are the criteria important for the segmentation or selection
processthat that select one or more elements of the existing (base)
level of annotation as starting point for the newly to be created
element of thislevdl, i.e. what are the sel ection criteriathat make a
given sequence of soundsasyllable? Notethat in some casesthere
IS a segmentation task. i.e. one segments an existing higher level

phenomenon into smaller pieces, or thereisaselection task where
some el ements are chosen to belong to anew kind of phenomenon.

o Assignment

Criteriafor selecting attribute values (properties) for the elements
arediscussed. Theattributes and their value ranges are introduced.
This information must be provided for each of the attributes a
given element can have. Of course, the detailsgiven heremay vary
alot. Thisinformation can aso be provided by akind of decision
tree (cf. DAMSL).

o Example

An example is given, starting with a data source example and
describing segmented and labelled elements together with their
attributes and values.

o Coding Procedure

A recommendation on how to proceed when applying the markup
to data. Thismay also include proposalsfor software or reliability
checks etc. that have proven to be useful.

o Markup Table

In the markup section the element name, the attributes and their
values used will be summarized in a table like representation.
Please note that there is not aone to one correspondence between
the table contents and the underlying XML representation. The
table below represents the grid of specification options. In the
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upper row the element nameis specified, in all rowsfollowing the
element name, for each possi bl e attribute of the given e ement, the
attribute names and the values are listed. The value specification
can be represented as the value type (a), asavaue set (b) or - in
the case of href attributes - as the element class pointed to (c).

<el enent _nane>
attribute nanelval ue range
(a) value type
start [ FLQAT]
age [ I NTEGER]
nane [ ASCI 1]
(b) val ue set
col our [red, green, blue
(c) href target
hr ef | <ot her _el ement >

* Integrated Example

This section gives an example of theintegrated use of all elements,
attributes and values described within this coding scheme.

» Coding Procedure

In the individual descriptions of elements and attributes there was a
description for recommendations of the coding procedure. In this section
general coding procedure guidelines that apply to the whole coding
scheme and all of the phenomena covered are provided.

The following chapters describe the |evel-wise annotation recommendations.
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Prosody

Slvia Quazza & Juan Maria Garrido

1. Coding Purpose

In this chapter we describe a framework for the annotation of speech corpora at the level of
prosodic analysis. The scope of the Prosody Level includes phonetic transcription, intonation
annotation and prosodic phrasing. The intended phenomena pertain to aspects of speech that are
not explicitly represented in its orthographic transcription, which may be considered the starting
point for the other linguistic annotation levels considered in MATE. So, the Prosody Level
integrates the linguistic description of dialogues with information closer to their actual acoustic
realization. The common reference to the speech signal allowsto align prosodic annotationswith
orthographic transcription and higher linguistic levels, enabling cross level analyses.

1.1 Scope

Prosodic phenomena are specific to spoken language. They concern the way in which speech
sounds are acoustically realized: how long they are, how high and how loud. Such acoustic
modulations are used by human speakers to express a variety of linguistic or paralinguistic
features, from stress and syntactic boundaries, to focus and emphasis or pragmatical and
emotional attitudes. Linguistics and speech technol ogy have approached prosody from avariety
of pointsof view, so that a precise definition of the scope of prosodic researchisnot easy. A main
distinction can be drawn between acoustic-phonetic analyses of prosody and more abstract,
linguistic, phonological approaches.

Linguistically relevant prosodic events concur to express sentence structure: they highlight
linguistic units by marking their boundaries and suggesting their function. Linguistic-
phonological descriptions of prosody, usually identify aset of prosodic units (phonological units
with a scope wider than asegment), and aset of prosodic phenomena which are ‘ superimposed’
on these units. Prosodic units are the natural scope of prosodic events. Several types of prosodic
units (differing mainly in their scope) have been proposed: paragraphs, sentences, intonation
groups, intermediate groups, stress groups, feet, syllables, mora... Although prosody is by
definition suprasegmental, prosodic analysestake often the phoneme astheir minimal unit, where
to measure rhythmical variations and locate intonation events. Thefamily of prosodic phenomena
includes the suprasegmental features of intonation, stress, rhythm and speech rate, whose
variations are relevant to express the function of the different prosodic units: the prominent
gyllable in the word will be marked by stress, a falling intonation contour will mark the
conclusion of a sentence, afaster speech rate and lower intonation characterize a parenthetical
phrase...

Such prosodic features are physically realized in the speech chaininterms of variations of aset of
acoustic parameters. Acoustic-phonetic analyses identify the following ‘ phonetic correlates of
prosody’ : fundamental frequency (f0), length changes in segmental duration, pauses, loudness,
voice quality.

Depending on the research purpose and point of view, prosodic phenomena can be marked in a
speech corpus by simple diacritics in its orthographic transcription, or by labels classifying
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intonation contours and unit boundaries according to some phonological theory, or by detailed
measures of the acoustic-phonetic parameters.

We refer to D1.1 for a more detailed discussion concerning prosodic phenomena and their
possible codings. What we state here are our minimal assumptions on the scope of prosodic
coding:

» coding should take into account at least segmental duration, pauses and
intonation

* it should consider the structuring role of prosody and provide meansto delimit
prosodic units by marking phrase boundaries

« finally, it should allow both detailed phenomenol ogical descriptions and more
abstract functional ones, providing distinct levels for phonetic and phonological
annotation.

2. Existing Schemes

Coding prosody appears as a complex task, which has to deal with the intrinsic complexity of
prosodic phenomena and with the variety of purposes, theories and points of view from which
prosody can be approached. Such complexity isreflected in thewide variety of existing schemes
that can befound in theliterature. Examples of coding schemesmoreor lessexplicitly inspired by
the different intonation theories and approaches are reviewed in D1.1. Thereview, by no means
exhaustive, gives brief descriptions of the following schemes:

PROSPA

IPA

TEI

ToBlI

SAMPA
SAMPROSA
INTSINT
SAMSINT
IPO

TSM

TILT
VERBMOBIL
KIM
PROZODIAG (Lund)
GOETEBORG

These schemes have revealed differences both in the covered phenomena, and in the underlying
theoretical assuptions. They reflect the different purposesof prosodic analysis, which go fromthe
phenomenological description of prosody in itself, to the study of its relations with discourse
structure and to its applications in speech technology - synthesis, recognition and dialogue
systems. As stated in D1.1:

"Each experimental study has adopted some kind of prosodic representation
suited to its purposes, from abstract labels to acoustic measures'.
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The schemes range from simple diacritic symbols integrating the orthographic transcription of
corporaintended for linguistic analyses (e.g. TEI, Goteborg...), to theory-dependent phonol ogical
labelsfor intonation contours and phrasing (e.g. ToBlI), to phonetic-acousti c representation of the
fO curve (e.g. INTSINT, IPO, TILT, ...).

The conclusionin D1.1isthat defining aunique ‘ standard’ coding scheme by choosing asingle
prosody annotation scheme seems a difficult task at this moment. Although, in the era of large
speech corpora, there is a definite need for acommon notation allowing for easy data exchange
and comparison, a single scheme would certainly dissatisfy some of the many points of view in
the field, would be unsuitable to some of the intended purposes, would be too detailed or too
poor, too theoretically committed or lost in insignificant details.

3. The MATE 'meta-scheme’ for prosody annotation

3.1 The 'meta-scheme’

Due to the variety of points of view in prosodic studies and the difficulty in selecting the most
representative coding schemes, the MATE proposal for the Prosody Leve offersa’meta-scheme,
aframework where different existing notation conventions can be integrated and possibly new
ones can be developed. The framework is detailed enough to suit the richer phonetic and
phonological schemesand flexible enough to admit partial filling of itsstructure and to allow for
different schemesto cooperate.

Its definition reflects the multi-level nature of prosodic research - the fact that prosody can be
studied both with a phonetic and a phonological approach - and the useful distinction between
prosodic units and prosodic phenomena.

The MATE ‘meta-scheme’ for prosody is a four-layer annotation structure, in which the
different elements discussed in D1.1 can be accommodated. The sublevels are the following:

1) phonetic transcription

conceived for the representation of phonetic segments (the ‘ phones’), but also of
other phenomenarel ated to the segmental aspects of prosody, such as pauses, and
other sub-word units such as syllables

2) phonetic representation of intonation

intended for the phonetic annotation of intonation phenomena, where the shape of
fundamental frequency curves (and possibly of other acoustic correlates of
intonation, such asenergy, which at present are not included in the meta-scheme)
is described in detail, by means of stylization and/or explicit labelling

3) phonological representation of intonation

reserved for those schemes which annotate intonation from a phonological point
of view, intermsof functional or underlying representations, and mark therole of
relevant intonation events with respect to prosodic units

4) prosodic phrasing
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intended for the segmentation of utterancesin terms of high-level prosodic units
(tone units, intonation groups, &tc.)

Thefour levelsdo not represent afixed hierarchy. Thetwo phonetic leve s, intended for phoneme
segmentation and fO description, are directly aligned with the speech signal andinthissense may
be considered as base levels. The two phonological levels, describing the linguistically relevant
intonation events and the prosodic structure of the utterance, keep anatura relationship both with
the base prosodic levels and with other linguistic units. So, different links can be established
between levels. It is conceivable to associate an intonation event such as "pitch accent” or a
"boundary contour" to theword or phrase (orthographic level) on which it occursaswell astothe
syllable or vowel on which it reaches its fO target (phonetic transcription level) or to the
corresponding configuration of pitch movements (phonetic description of f0). The following
picture sketches the possible links between levels:

prosodic phrasing phonological representation of intonation

orthographic transcn ptl o

photietic transcrpti on phonetic representation of intonati on

\‘\\-\_‘

sound file

In the actual use of the scheme, the levels and their links can be fully or partially specified. Ina
linguistic text-oriented analysis, prosody could be considered in its function, leaving out the
details of itsrealization. In this case, the sole phonological levels may befilled and linked to the
orthographic level of words. Complex schemeslike ToBI ([Silvermanetal., 1992], D1.1A) could
be used in this way, or simpler schemes providing labels to distinguish types of accents,
associated with words, and types of intonation boundaries.

In a speech technology context, a more signal-oriented approach could be adopted. In order to
recognize or synthesi ze prosodic patterns, detailed phonetic descriptions are necessary, requiring
both phonetic segmentation and phonetic representation of intonation - in terms of pitch
movements or target fO levels. The annotator would in this case ook at the signal to segment it
and possibly stylizeitsfO profileand accurately label the stylized curve. For acompleteanalysis,
he would link the detected units and events - phonemes and f0 variations - to the phonol ogical
descriptions of intonation contours and phrase structure.

3.2 Instances of the 'meta-scheme’

The first goa of the MATE ‘meta-scheme’ is then to provide an empty framework where the
existing (or future) prosody annotation schemes could be represented in a common (and
accordingly compatible and easy-to-compare) format. But it has been also conceived to allow the
annotation of corporausing some of the most widely used existing annotation schemes. For each
layer, (at least) one existing coding scheme has been adapted to XML, in order to be integrated
withinthe MATE workbench and provide both aready-to-useinstance of the meta-scheme and an
example and guideline for future adaptation of other schemes.

The chosen schemes for each level are the following:

1) phonetic transcription: SAMPA ([Wellset al. 1992]; D1.1A )
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2) phonetic representation of intonation: INTSINT ([Hirst, 1991, 1994; Hirst & Di
Cristo, 1998]; D1.1A), IPO ([t'Hart et al., 1990]; D1.1A )

3) phonological representation of intonation: ToBI (‘ Tones' layer) ([Silverman et
al. 1992]; D1.1A)

4) prosodic phrasing: ToBI (‘Break-Indices' layer)

Widespread schemes have been preferred as examples. In the case of phonetic description of
intonation, two schemes have been selected in order to represent both the 'pitch movement'
approach and the 'target level' one. It should be noted that for some schemes areference definition
is available, although not so strictly respected in actual applications (ToBl has a number of
'variants and is subject to language-adaptation). For 1PO, the reference is the classical text in
which the methodology of perceptual analysis of intonation has been proposed, which was not
explicitly intended to define anotation system. In any case, some simplifications or additionsto
the original schemes have been performed, in order to obtain a coherent adaptation.

As suggested above, each scheme can be used alone or can be integrated with the others. One
could for example keep with PO methodology and use SAMPA for phoneme segmentation and
IPO for fO description (and possibly a newly defined IPO-like "pitch configuration™ scheme for
the phonological level...). Or integrate the four layers using SAMPA, INTSINT and ToBI. To
allow such modular approach, separate DTD's have been defined for each pair layer:scheme.
These DTD's are included in the Annex.

The elements and attributes identified in the selected schemes are described in detail in the
following. It should be noted that level 2), both initsIPO and INTSINT instances, has an inner
structure corresponding to atypical three-step procedure in the phonetic annotation of intonation:
obtain theraw fO curve (element <f 0>), stylizeit (elements<cl osecopy> and <nonel >) and label
it (elements<pi t move> and <i nt one>). At the phonetic segmentation level, auseful extensionis
the <syl | abl e> element, to which the element <phone> can be subordinated and to which the
phonological intonation labels could profitably be linked. For each of the other levels asingle
main element is defined: <t obi t one> for level 3) (<t ar get >, <f Or ange>, and <r epai r > are
accessory information), <br eaki ndex> for level 4).

The list of elements adapted to XML, which is accordingly available for use in the MATE
workbench, is the following:

1) Phonetic transcription
<syl | abl e>

<phone>

2) Phonetic representation of intonation
<f 0>

<cl osecopy> (IPO)
<pi t move> (IPO)
<monel > (INTSINT)

<i ntone> (INTSINT)

3) Phonological representation of intonation
<t obi t one>
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<t ar get >
<f Or ange>
<repair>

4) Prosodic phrasing

<br eaki ndex>

Inthefollowing, each pair layer:schemewill be described in a separate paragraph. For layer 2, to
avoid duplication of descriptions, asingle description will be given of the element <f 0> for the
raw fO curve, that is present in both schemes PO and INTSINT. Moreover, it should be noted that
there is apparently no formal difference between the respective elements for the stylized curve
<cl osecopy> and <nonel >, both consisting in target points on the fO curve. The substantial
differenceisin the intended interpolation function between the target points, which islinear for
<cl osecopy> and parabolic for <monel >, and in the intended stylization procedure (manual vs.
automatic).

4. Layer 1. Phonetic Transcription - SAMPA scheme

4.1 Markup Declaration

Thelayer of phonetic transcription is abase level intended for the representation of the minimal
unitsfor phonetic and prosodic analysis. phones and syllables. Thelevel defines abase element,
the <phone> element, corresponding to a segment in the speech signal, labeled according to its
phonetic features. A <syl | abl e> element may be added, consisting of a sequence of <phones>.
The annotation at this level is a transcription and a segmentation, in the sense that it refers
directly to the speech signal, recognizes the uttered sounds and splits the speech continuum into
phonetic chunks. Each <phone> will then be classified with aphonetic |abel and associated with
time information specifying its start and end instants. Higher linguistic levels, like the
phonological prosodic levelsor the orthographic word level, might inherit timeinformation from
the phonetic level by linking their elements with <phone> elements or <syl | abl e> elements.

The scheme adopted here for phonetic transcription is SAMPA [Wells et al., 1992], which is
intended for multi-lingual phonetic transcription. Intheorigina SAMPA notation, atranscription
is a stream of phonetic labels and diacritics, where labels classify phones and diacritics give
further specifications about phones, with the exception of stress marks which implicitly refer to
the following syllable. In our adaptation, the <syl | abl e> element is made explicit as a second
layer built on top of the <phone> layer.

4.2 The <phone> element
4.2.1 Description

For the annotation of phones, SAMPA (SAM Phonetic Alphabet) has been chosen, providing a
multilingual and computer-readable inventory of phonetic symbols.

The transcription task using SAMPA involves the use of a set of symbols and diacritics, which
can be combined to represent the phonetic realisation of phones.

The considered SAMPA symbols provide labels for vowels and consonants. A further symbol
(taken from the SAMPROSA extension of the SAMPA scheme) is considered for pauses, which
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are marked as a special kind of sounds. Symbols can be combined together in some cases, e.g.
two vowel symbols may be combined to represent diphthongs. The set of allowable combination
may be language-dependent. A few diacritics are also available to mark additional features of
phones: e.g. thelength mark ":" may follow aphonetic |abel. The base symbolsarelisted below:

a) consonants
IPA symbol | SAMPA phonetic description
symbol
b b voiced bilabial plosive
c C voiceless palatal plosive
e C voiceless palatal fricative
d d voiced dental/alveolar plosive
a D voiced dental fricative
f f voiceless |abiodental fricative
q g voiced velar plosive
T G voiced velar fricative
h h voiceless glottal fricative
j ] palatal approximant
k Kk voiceless velar plosive
1 I dental/alveolar lateral approximant
& L palatal lateral appoximant
m m bilabial nasal
n n palatal nasal
n J palatal nasal
1 N velar nasal
p p voiceless bilabial plosive
r r alveolar trill
2 R uvular trill/fricative
= S voiceless alveolar fricative
T S voiceless postalveolar fricative
t t voiceless dental/alveolar plosive
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voiceless dental fricative

voiced labiodental fricative

labial-velar approximant

voiceless velar fricative

labial-palatal approximant

voiced alveolar fricative

voiced postalveolar fricative

]

stod, glotal stop

b) vowels

IPA symbol

SAMPA
symbol

phonetic description

open front unrounded

open back unrounded

near-open front unrounded

near-open central unrounded

open back rounded

oO|O0 || ™

open-mid back rounded

D

close-mid front unrounded

open-mid front unrounded

mid central unrounded (schwa)

(JO@ITI

mid central unrounded

close front unrounded

near-close front unrounded |ax

close-mid back rounded

close-mid front rounded

open-mid front rounded

| ©| N

open front rounded

16
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u u close back rounded
2 U near-close back rounded lax
! } close central rounded
4 Vv open-mid back unrounded
¥V y close front rounded
e Y near-close front rounded lax
C) pause

SAMPA phonetic description

(SAMPROSA)

symbol

silent pause

The following SAMPA diacritics may be combined with the phonetic label (preceding or
following it, according to the syntax suggested by the example):

SAMPA phonetic description | Example of use
symbol
~ nasalization O~
= syllabic consonant =n
length mark a

The user isreferred to Wells et al. (1992) for adetailed description of the SAMPA symbolsand
their ~ corresponding  usage. More information is aso avalable at
“http://www.phon.ucl .ac.uk/home/sampa/home.htm’, including guidelines for the use use of
SAMPA for transcription in the following languages: Bulgarian, Croatian, Danish, Dutch,
English, Estonian, French, German, Greek, Hungarian, Italian, Norwegian, Polish, Portuguese,
Romanian, Russian, Slovenian, Spanish and Swedish. A description of the SAMPROSA scheme
can be found at * http://www.phon.ucl.ac.uk/home/sampa/samprosa.htm’ .

4.2.2 Data Sour ce
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Phonetic transcription isusually carried out from speech files, where the speech sound is sampled.
Speech files can belistened to and graphically displayed on atime axis, so that phonescan easily
be time-aligned to sound.

4.2.3 Segmentation/selection

Phonetic transcription is a segmentation task: the speech sound is segmented into a sequence of
adjacent chunks, each corresponding to a <phone>. While in principle one could listen to the
recorded speech and write down the perceived phones and the corresponding time (measured by a
clock...), areasonable segmentation procedure should rely on sampled speech, graphically shown
asawaveform on atime axisand possibly also displayed inits spectrographic representation. The
annotator would select asignal portion on the screen, listento it and inspect its shape. Each phone
will be characterized by its peculiar shape and show two transition zones where the boundaries
with the adjacent phones should be placed. On this basis the annotator would recognize the
uttered phone and segment it, possibly by mouse clicking onits start and end point on the screen.

4.2.4. Assignment
The attributes considered here for the <phone> element are the following:

type: label specifying the type of phone according to its phonetic classification. The
phoneis recognized by listening to the correponding sound and looking (if necessary) at
the available signal representations; it is then classified according to the phonological
system of the language and represented by the corresponding SAMPA label. Thelist of
SAMPA base symbolsand diacriticsis given above. Symbols may be combined together
or with diacriticsinto complex labels.

start: time start of the phone, expressed in milliseconds from the beginning of the sound
file. Time start of aphone will generally coincide with time-end of the preceding one, as
phonetic transcription is asegmentation of the speech signal. The exact determination of
the boundary between adjacent phones is somewhat arbitrary, as the articulatory and
acoustic transition between sounds is smooth. For each class of phones a set of
conventions can be set to prescribe where to place the boundary, depending on the
available signal representations (waveform, spectrogram, etc.). A consistent application of
explicitly stated segmentation criteriais recommended.

- end: time end of the phone, in milliseconds from the beginning of the sound file.

4.3 The<syl | abl e> element
4.3.1 Description

In many prosodic descriptions the syllable is taken as the minimal prosodic unit, the building
block of the rhythmical structure and the scope of intonation events. Formally, it isasequence of
one or more phonemes centered on avocalic nucleus. Its precisedefinition islanguage and theory
dependent. In SAMPA, the diacritics for primary and secondary stress are inserted at the
beginning of the stressed syllable: e.g. ["meZ@)] (measure), [@"nVD@)] (another). So, even if
the prosodic extension of SAMPA (SAMPROSA [Gibbon, 1989]) is not taken into account, the
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notion of syllable is implicit in SAMPA phonetic notation. Here an element <syl | abl e> is
defined explicitly, linked to its component <phone>’s and possibly carrying the stress mark,
according to the following definition:

primary stress

% secondary stress

The SAMPA primary stress symbol (') can not be used in XML markup. For thisreason, it hasto
be represented by "& quot”.

4.3.2 Data Sour ce

Syllables are defined starting from <phone>’s.

4.3.3 Segmentation/selection

After the phonetic transcription has been obtained, syllables are defined by selecting their
component phones, from syllable boundary to syllable boundary, according to the phonetic
syllabification rules of the language (and of the chosen linguistic theory), and judged as to its
accent degree. Language- and theory-dependent automatic procedures could beimplemented for
syllabification.

4.3.4. Assignment
The attributes considered here for the <syl | abl e> element are the following:

* stress. optional label specifying if the syllable is stressed, with primary (*) or
secondary (%) stress; if not specified, the syllable is unstressed

* href: asequence of <phone> elements

* start: start of the first phone of the syllable, inherited from the first <phone>
element

* end: end of the last phone of the syllable, inherited from the last <phone>
element

4.4 Examples

Thefollowing example shows the phonetic transcri ption of the Spanish word 'casa’ ("house) and
its corresponding syllabic segmentation, using the <phone> and <syl | abl e> elements:
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| phone.xml ‘

<phone id="phn_01" type="k" start="345" end="390"/>
<phone i d="phn_02" type="a" start="390" end="450"/>
<phone id="phn_03" type="s" start="450" end="490"/>
<phone i d="phn_04" type="a" start="490" end="540"/>

| syllablexml
<syllable id="sl|bl_01" stress="&quot" href="phone.xm # id(phn_001)..id(phn_002)"/>
<syllable id="slIbl_02" hr ef =" phone. xm # i d(phn_003)..id(phn_004)"/>

4.5 Coding Procedure

Manual phonetic segmentation would be hel ped by asoftwaretool displaying the speech signal in
its waveform and spectrographic representations, allowing listening, selecting signal portions,
zooming, selecting pre-defined phonetic labels, choosing segmentation points on the time axis.
The set of allowable phonetic labels (for the given language) should be defined inthe DTD (the
DTD included in the Annex does not define language-dependent symbol sets), while a specific
coding guideline document will explicitly state the adopted set of segmentation criteria. The
coding procedure would then be:

1. select the speech file and open the synchronized windows for phonetic
segmentation and waveform and spectrum display

2. zoom until adetailed inspection of the signal is possible

3. inspect and listen to the signal portion until the uttered phonemes are
recognized

4. select a phonetic label for the first phone

5. identify its boundaries according to the segmentation criteriaand mark them by
placing the cursor on the proper point on the time-axis (this should automatically
set the time attribute)

6. after phonetic segmentation is concluded, define syllables by selecting their
component <phone>’s and, if stressed, by assigning the proper stress mark

Tools for automatic segmentation are available, often language dependent. Good performances
are offered by phonetic aligners, that align aspeech signal to apredefined phonetic transcription.

The procedure in this case would be:
1. listen to the speech sound and transcribe it as a sequence of phones

2. apply the phonetic aligner to the speech signal with its phonetic transcription
and obtain its phonetic segmentation

3. import the phonetic segmentation in the MATE environment

4. define syllables as in step 6 above.
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4.6 Markup Table

<phone>
id [ ASCI | ]
type b,c,..,a,A .., =
start [ FLOAT]
end [ FLOAT]

<syl | abl e>
i d [ ASCI | ]
stress ", %
start [ FLOAT]
end [ FLOAT]

5. Layer 2. Phonetic Representation of Intonation

The phonetic representation of intonation should provide a detailed description of the utterance
intonation profile, which is one of the main acoustic correlates of prosodic structure. The object
of the description isfundamental frequency - an acoustic parameter which is calculated from the
voiced portions of the speech signal by means of signal processing algorithms. Once the gaps of
unvoiced phones have been interpol ated, fO is acontinuous curve showing perceptualy irrelevant
variations, micro-prosodic variations due to phoneme quality and macro-prosodic variations
which may have alinguistic function. A phonetic representation of this curve will ignore minor
details but will describe the shape of the curve by classifying al its relevant features, that a
functional phonological analysis could later interpret.

While there are relevant approaches (i.e. Fujisaki) describing intonation as a superposition of
mathematically defined curves, herewe consider the family of linear modelsrepresenting fO asa
sequence of phonetic events. Two steps are necessary to obtain a phonetic representation of
intonation:

- astylization of the fO curve, where irrelevant details (and possible errors of the
pitch tracking algorithm) are removed and the curveisrepresented by a sequence
of discrete elements:. inflection points, interpolated with a linear or parabolic
function

- aclassification of the elements of the stylized curve

The elements of the stylized curve are the 'relevant variations' of fO. Depending on the point of
view and the underlying intonation theory, such variations may be seen in their movement
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between two fO values or in their target value. So, you may see the curve as achain of risesand
falls or as a sequence of high and low values. The two approaches are represented by the two
schemes that we have chosen as examplesfor layer 2. Both schemes start from the raw fO curve
(automatically obtained from the signal), represented as a sequence of frame by frame fO values
(<f 0>). Both schemesrely on astylization of thefO curve, represented as a sequence of inflection
points on the curve (named <cl osecopy> for IPO and <nomel > for INTSINT, just to keep track
of the different interpolation laws suggested by the two schemes). But the INTSINT description
of the curve will directly label the inflection points as target tones, while IPO will label pitch
movements from oneinflection point to the following one. The difference will bereflected in the
different use of the href attribute for the elements<i nt one> and <pi t nove>, pointingtoasingle
stylized element in one case and to two consecutive elements in the other.

<intone= “pifove™

J

<motmel> <closecopy> <closecopy=

N e

<fl1=

In the following, the two schemeswill be described separately. The description of the base <f 0>
element will be given once, asthe element and its use are common to the two schemes. It should
be noted that when the stylized curve is imported as such (obtained outside the MATE
workbench), inits<cl osecopy> or <nonel > version, it could be the base reference for prosodic
annotation and the <f 0> element may be unnecessary.

5.1. Layer 2: Phonetic Representation of Intonation - fO contours
5.1.1 Markup declaration

Fundamental frequency (pitch) is a parameter estimated from the acoustic signal, in its voiced
(quasi-periodic) portions. It is defined astheinverse of period length and generally measured in
Hz (number of periods per second). Period length could in principle be manually measured onthe
waveform, but it is usually estimated by pitch detection algorithms, whose output can be the
series of points in time corresponding to period boundaries or, more often, a sequence of pairs
[timeinterval : fO value], where fO is the average fundamental frequency measured on the time
interval or frame (typically afew milliseconds).

Here we define an element to represent such raw fO val ues, whose sequence providesthe so-called
fO contour of the utterance. It should be noted that pitch estimation algorithms are not fully
reliable, so that raw fO values should be considered just a starting point of intonation analysis
rather than its unquestionabl e objective reference.

5.1.2 The <f 0> element
5.1.2.1 Description

This element has been included to alow each fO value of an fO contour to be considered as an
XML element (and accordingly handled and displayed). Each <f 0> element is intended to
represent apair [timeinterval : fO value] of af0 contour. The most useful representation of the
<f 0> element is a graphical display of the sequence of its values as a function of time (the fO
curve or contour or profile).
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5.1.2.2 Data Sour ce

The fO contour is computed directly from the speech signal file (although some pitch detection
algorithms rely on phonetic segmentation to obtain better estimates of fundamental frequency).

5.1.2.3 Segmentation/selection

<f 0> elements will be generated automatically, from fO values calculated by an fO estimation
algorithm. If possible, such an agorithm will be available in the workbench. Otherwise, the fO
values will be imported from external files.

5.1.2.4 Assignment

The attributes considered here for the <f 0> element are the following:
» value: thef0 value (in Hz)
* start: time start of the calculation frame

» end: time end of the calculation frame

5.1.3 Markup Table

<f 0>
id [ ASCI I ]
val ue [ FLOAT]
start [ FLOAT]
end [ FLOAT]

5.2 Layer 2: Phonetic Representation of Intonation - | PO scheme

5.2.1 Markup Declaration

The IPO methodology for the analysis of intonation relies on two main assumptions: thefirst is
that what isnot perceivedisirrelevant for alinguistic description of intonation, the second isthat
we perceivetone variations (rise/fall movements) rather than tonelevels (high/low). The stepsin
the perceptual analysis of intonation are:

1. obtain a stylized close copy of the original fO curve, by approximating the
original values with a sequence of straight segments:. the re-synthesized signal
should be perceptually equivalent to the original one
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2. classify the fO segments as pitch movements, according to their shape and
position in the phone chain (the proper reference is the syllable)

3. build up agrammar of admissible configurations of pitch movements and link
intonation patterns to linguistic functions

Here we consider only the first two steps, which pertain to the phonetic representation of
intonation. In order to represent them, we need three hierarchically ordered elements:

» <f 0>, representing the points of the raw fO curve
* <cl osecopy>, representing the inflection pointsin the stylized curve

* <pi t move>, representing the classified movements from one inflection point to
the next one.

In principle, <f 0> should be linked to the signal, <cl osecopy> to one <f 0> element, and
<pi t move> to two consecutive <cl osecopy> €lements.

In actual annotation, it isnot required that <cl osecopy> pointscoincidewith <f 0> points (agood
stylization removes irrelevant excursions and possible pitch detection errors). Moreover, as
suggested in the paragraph on coding procedures, if stylization is performed outside the MATE
workbench, it could be directly imported, without reference to <f 0>. In this case, the element
<cl osecopy> will directly be aligned with the soundfile by means of its time attributes.
Viceversa, avery simplified stylization (without the feedback of resynthesis), could be performed
by directly linking <pi t move> to a sequence of <f 0> elements, which could be thought of as
approximated by a straight line. A further otpion would be to link the <pi t nove> to the
corresponding <syl | abl e>: in this case, some of the precise acoustic content of the <pi t move>
will belost.

< -::-'JE:T-F:.._._,,L
/“\ Zzyllable=

=clpgecopy> <closecopy=

=f="
¥
soundfile

5.2.2 The<cl osecopy> e ement
5.2.2.1 Description

This element has been included to allow each fO inflection point of a ‘close copy’ stylised fO
contour (used in the I PO annotation system as the phonetic base representation of fO contours) to
be considered — and accordingly handled —asan XML element. The close copy isintended asa
clean version of the fO curve, where errors and irrelevant details have been removed, gaps
corresponding to unvoiced phonemes have been filled and only the relevant movements are
apparent. A more detailed desription of the concept of close copy’ can befoundin‘t Hart et al.
(1990), among others. Such stylized description of fO asafunction of time can be displayed asa
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sequence of straight segments connecting the relevant fO values (inflection points), which may
coincide with selected points (frames) in the raw fO curve or ssimply approximate them.

5.2.2.2 Data Sour ce

The starting point for the creation of aclose copy should bethe raw fO contour, together with the
whole speech signal to allow for resynthesis. Phonetic segmentation would be useful asaccessory
information. In the MATE workbench, the close copy will most probably be imported from
external files.

5.2.2.3 Segmentation/selection

In the PO methodology, the‘ close copy’ stylisations are defined by aresynthesis method which
allowsthe perceptual definition of the relevant inflection points. Theraw fO curveisdisplayed, if
possible aligned with phonetic segmentation. On thisbasi s, the annotator drawsasimplified curve
which approximatesthe original one. Hethen listensto the speech resynthesized with the stylized
artificial fO values. He repeats these steps until he reaches the simplest stylization perceptually
equivalent to the original contour.

The MATE workbench will not provide this complex environment. As a consequence, close
copies will be imported from externa files or will be obtained by a smplified (non-theory-
conformant) procedure, where inflection points are directly selected on the raw fO with no
resynthesis feedback.

5.2.2.4 Assignment
The attributes considered here for the <closecopy> element are the following:

 value: the stylized fO value (in Hz) at the inflection point

 href: optional, points to an <f 0> element

 dtart: time start of the stylised point

 end: time end of the stylised point
If the close copy isimported from an external file, the (link with the) <f 0> element may not be
necessary. Inthis case, as each inflection point isindeed apoint, the two time attributes will have
the same value. Alternatively, in case the close copy is obtained by selection of <f 0> elements,
href will point to the selected <f 0>, from which the time attributes (and possibly the value) might
beinherited, and consequently the two timeva ueswill be different (thefirst one corresponding to
the beginning of the fO calculation frame and the second one corresponding to the end of the
frame).

5.2.3 The<pi t move> element

5.2.3.1 Description
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Theelement <pi t nove> isintended for phonetic transcription of intonation contours according to
I PO methodology. Whithin the IPO framework, a‘ pitch movement’ is a portion of ‘close-copy
stylization’ between two inflection points. A complete phonetic description of the stylized fO
curve should capture its shape and its relation with the phone sequence. So it will classify its
segments according to their size, direction (rise/fall) and position in the syllable. The principles
for this classification are presented in ‘t Hart et al. (1990), which also provides a set of labels
explicitly intended for Dutch. It should be noted that work proposes amethodol ogy rather than a
notational standard. There have been severa applications of the IPO approach to different
languages (such as English [Willems et al., 1988], French [Beaugendre et al., 1992], Italian
[Quazza, 1991] or German [Brindopkeet al., 1997]) and different symbol s have been used for the
same concepts. Here, to keep to aconcrete and classical example, werefer to the original proposal
for Dutch.

In the PO approach, pitch movements are intended to be superimposed on an ideal declination
grid, which determines the height of the flat movements: two main declination lines (at | east for
Dutch) areidentified astrendsin the sequence of peaksand valleys. Pitch movements can follow
the baseline or the topline, or depart from them. Every pitch movement departing from the
declination lines can be characterized in terms of the following parameters.

a) direction (rise/fall)

b) timing (early in the syllable/late/very |ate)
c) rate of change (fast/slow)

d) size (full/naf)

The combination of these features provides a set of possible pitch movements, which arelabelled
with a figure (if the movement is rising) or a letter (if the movement is falling):

transcription symbol

1 2 3 4 5 A B C D ?
Direction
rise X X X X X ]
fall X X X X x|
Timing
early X X X x—
late X X [
very late X X [

Rate of change

fast X X X X X X X X

dow X X

Size
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full X X X X X X X X

half X ‘x

'Flat' pitch movementsfollowing the baseline or the topline arelabelled with O or & respectively.
A specid diacritic'& " isused in the PO transcription to join pitch movements occurring on the
same syllable. For example arise-fall with the peak in the middle of the syllable (pointed hat)
could belabeled"1&A". In our formalization, wherelabelsare assigned to <pi t nove> elements,
the diacritic '&" before a label will have the meaning "pitch movement realized on the same
syllable asthe preceding one". So, for example, acomplex configuration rise-fall-rise occurring
on a single syllable could be represented by three <pi t nove>'s respectively labeled "1" "& A"
"&2". Of course, two 'early' movements can't occur onthe samesyllable, solabels1, 5, B, E can't
be preceded by '&'.

5.2.3.2 Data Sour ce

The IPO notation scheme annotates pitch movements taking as a starting point the * close copy’
stylisation. In order to select the proper labels also phonetic segmentation is a necessary
reference, alowing to identify syllables.

5.2.3.3 Segmentation/selection

The IPO phonetic representation of intonation is a segmentation of the speech flow into
consecutive pitch movements. Each <pi t nove> covers a segment of the close copy stylized
curve, the stretch between a<cl osecopy> inflection point and the following one. The annotator
will label pitch movements by looking at the <cl osecopy>'s sequence, graphically displayed and
aligned with the phonetic transcription of the utterance. Hewill definea<pi t move> by selecting
two consecutive <cl osecopy> dements, fromwhich the<pi t move> will inherit itstime attributes
start, end. Then, on the basis of the shape of the segment as displayed in the stylized curve and of
its alignment with phones (syllable), he will assign the <pi t nove> a proper |abel.

5.2.3.4 Assignment

The attributes considered here for the <pitmove> element are the following:
* type: PO symbol representing the movement
* href: two consecutive<cl osecopy> elementsinitial and final inflection points
of the movement; aternatively, the <pitnove> might be linked with a
<syl | abl e>

* start: timestart of the movement (inherited from thefirst linked <cl osecopy>)

* end: time end of the movement (inherited from the second linked <cl osecopy>)

5.2.4 Example
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The following example shows the Italian sentence "quell’artificio contabile sara’ scoperto
facilmente" read by a female speaker. In the picture, the vertical bars correspond to phoneme
boundaries (phoneme symbols are not SAMPA...), the blue line to the original fO curve and the
red line to the stylized one (closecopy.
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Thisexample can be represented using the <cl osecopy> and <pi t nove> elementsasbelow. Itis
assumed that the closecopy is directly imported as a sequence of inflection points (in this case
fO.xml is not needed).

‘ cl osecopy. xm

<cl osecopy id="cl scpy_001" val ue="207" start="130" end="130"/>

<cl osecopy id="cl scpy_002" val ue="243" start="540" end="540"/>

<cl osecopy id="cl scpy_003" val ue="285" start="690" end="690"/>

<cl osecopy id="cl scpy_004" val ue="212" start="860" end="860"/>

<cl osecopy id="cl scpy_005" val ue="189" start="1110" end="1110"/>

<cl osecopy id="cl scpy_006" val ue="159" start="1290" end="1290"/>

<cl osecopy id="cl scpy_007" val ue="209" start="1500" end="1500"/>

<cl osecopy id="cl scpy_008" val ue="206" start="1750" end="1750"/>

<cl osecopy id="cl scpy_009" val ue="246" start="2070" end="2070"/>

<cl osecopy id="cl scpy_010" val ue="226" start="2600" end="2600"/>

<cl osecopy id="clscpy_011" val ue="148" start="2780" end="2780"/>

<cl osecopy id="cl scpy_012" val ue="144" start="3070" end="3070"/>
| pi t move. xni
<pi tnove id="pitm001" type="4" href="closecopy.xm # id(clscpy_001).. id(clscpy_002)"/>
<pi tmove id="pitm 001" type="1" href="cl osecopy.xm # id(clscpy_002).. id(clscpy_003)"/>
<pi tmove id="pitm 001" type="B" href="cl osecopy.xm # id(clscpy_003).. id(clscpy_004)"/>
<pi tnove id="pitm 001" type="@' href="closecopy.xm # id(clscpy_004).. id(clscpy_005)"/>
<pi tmove id="pitm 001" type="B" href="cl osecopy.xm # id(clscpy_005).. id(clscpy_006)"/>
<pi trove id="pitm 001" type="4" href="cl osecopy.xm # id(clscpy_006).. id(clscpy_007)"/>
<pi tmove id="pitm 001" type="@' href="cl osecopy.xm # id(clscpy_007).. id(clscpy_008)"/>
<pi tmove id="pitm 001" type="4" href="cl osecopy.xm # id(clscpy_008).. id(clscpy_009)"/>
<pi tmove id="pitm 001" type="0" href="cl osecopy.xm # id(clscpy_009).. id(clscpy_010)"/>
<pi tmove id="pitm 001" type="B" href="cl osecopy.xm # id(clscpy_010).. id(clscpy_011)"/>
<pi tnove id="pitm001" type="@' href="closecopy.xm # id(clscpy_011).. id(clscpy_012)"/>

5.2.5 Coding Procedure

The objective of phonetic transcription of intonation according to the IPO methodology is to
obtain a stylized curve where the sequence of pitch movementsis properly labeled. The MATE
workbench will not provide atrue stylization/resynthesis environment. It might provide apitch
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tracking function to obtain the raw fO curve, or aternatively a meansto import it from external
files. The most IPO-conformant coding procedure will directly import the stylized fO curve,
obtained with the help of aproper external environment for perceptual stylization (e.g. Winpitch,
see http://www.winpitch.com), using the <closecopy> element with no need of the <f0> element,
and will consist in the following steps:

 open the speech file in order to listen to its intonation
* open the corresponding phonetic segmentation (<phone> and <syl | abl e>)

» import the close copy and display it as a curve, aligned with phonetic
segmentation

* define <pi t nove> elements by selecting the segments of the stylized curve
(delimited by two consecutive <cl osecopy> €lements) and |abeling each of them
according to the following criteria:

« if it can be considered to coincide with the idea basdline or
topline, by aglobal ook at the curve, label it O or @ respectively

* otherwise choose the proper label on the basis of movement
direction and size and of its position in the syllable, judged by
looking at its phonetic alignment

If the close copy is not available, the third step may be replaced by the following steps (avery
simplified approximation of the correct stylization procedure):

* import or generate automatically the raw fO curve and display it

* obtain aclosecopy by selecting the'relevant’ <f 0> pointsontheraw curve; base
such stylization on the shape of the curve, the perceived intonation of the sound
file and the alignment with syllables (accents, boundaries...)

5.2.6 Markup Table

<cl osecopy>

id [ ASCI I ]
val ue [ FLOAT]
hr ef <f 0>
start [ FLOAT]
end [ FLOAT]

<pi t nove>
id [ ASCI I ]
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type 0, g 1, 2, 3, 4, 5,
A B C D E &2,
&3, &4, &A, &C, &D

hr ef <cl osecopy>..

<cl osecopy>
or

<syl | abl e>

start [ FLOAT]

‘end ’[FLONH

5.3. Layer 2: Phonetic Representation of Intonation - INTSINT scheme
5.3.1 Markup Declaration

INTSINT is acoding system of intonation developed by Daniel Hirst and his colleagues at the
CNRS centre of theAix-en-Provence University. It is conceived "to provide a purely formal
encoding of the macroprosodic curve. Each target point of the stylised curveiscoded by asymbol
either as an absolute tone, defined globally with respect to the speakerspitch-range or asarelative
tone, defined locally with respect to theinmediately neighbouring target-points’ (Campioneet al.,
1997, p. 72). Descriptions of this method can be found in Hirst (1991,1994); Hirst & Di Cristo
(1998), among other references.

The starting point isagain theraw fO curve, whichis (automatically) stylized to removeirrel evant
and micro-prosodic details. The stylized representation, called MOMEL (Hirst & Espesser, 1993),
consists in a sequence of inflection points [time : fO value], which should be interpolated by a
parabolic function. As a second step, each target point in the MOMEL stylized curve is
considered in its absolute or relative height and accordingly labeled as a high or low tone. The
elements necessary to represent the INTSINT notation system are the following:

 <f 0>, for the frames of the raw fO curve
» <nonel >, for the inflection pointsin the stylized curve

* <j nt one>, for the labeled tones

The three elements are hierarchically ordered, with a one-to-one mapping between <i nt one>’s
and <nonel >’s. The alignment with the soundfileiskept through the base el ement <f 0>, although
in case the <nonel > stylized curve is directly imported, the link with <f 0> can be skipped and
<momel > can be directly aligned with the soundfile.

<intones

*:mf;nel:‘
o=

¥
scundfile

5.3.2 The <nonel > dement
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5.3.2.1 Description

Thiselement has been included to allow each fO inflection point of aMOMEL stylised fO contour
(used inthe INTSINT annotation system as the phonetic base representation of fO contour) to be
considered —and accordingly handled— as an XML element.

For adetailed description of the MOMEL stylization procedure, the reader isreferred to Hirst &
Espesser (1993), and Hirst (1994), among other references.

5.3.2.2 Data Source
The MOMEL stylised fO contour is obtained automatically from the raw fO curve.

5.3.2.3 Segmentation/selection

The caculated MOMEL stylised fO values (or imported from the ‘mes tool) will be
automatically converted to <nonel > elements. ‘Mes’ is described at (and can be downloaded
from) the following site: ‘http://www.Ipl.univ-aix.fr/ext/projects'mes_signaix.htm/’.

5.3.2.4 Assignment
The attributes considered here for the <momel> elements are the following:
 value: fO value (in Hz) of the stylised point
* href: <f 0>, optional
» dtart: time start of the stylised point
 end: time end of the stylised point
If the MOMEL curveisimported from the 'mes tool, the referenceto <f 0> can beavoided. Inthis
case, as each inflection point isindeed a point, the two time attributes will have the same value.
Otherwise, they will be inherited from start, end of the <f 0> frame.
5.3.3 The<i nt one> element
5.3.3.1 Description

The target points in the MOMEL stylized curve can be phonetically labeled as tones, here
represented by the <i nt one> element.

INTSINT includes two types of symbols to transcribe fO tones:
1) Absolute Tones

INTSINT includes three symbolsto label the Absolute Tones, which are defined
according to the speaker’s pitch range.
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T top of the speaker’ s pitch range
M initial, mid value
B bottom of the speaker’s pitch range

2) Relative tones

Relativetonesare coded in INTSINT considering the height of the preceding and
following target points. Five different symbols exist to transcribe these Relative

Tones:
H target higher than both immediate neighbours
L target lower than both immediate neighbours
S target not different to preceding target
U target in arising sequence
D target in afalling sequence
5.3.3.2 Data Source

The INTSINT representation is usually obtained from the MOMEL stylised fO contour. So the
<i nt one> element will be directly linked to <norel >. Phonetic segmentation is also useful to
assign labels, although it is not strictly necessary.

5.3.3.3 Segmentation/selection

The INTSINT symbols are assigned to each inflection point of the MOMEL stylised contour,
following a set of conventions which are described in Hirst (1991, 1994), Hirst et al. (1993) and
Hirst & Di Cristo (1998), among other references.

In order to label <i nt one>’s, the <nomel > elements should be displayed as a stylized curve
(parabolic interpolation) aligned with phonetic segmentation.

The INTSINT symbols can also be automatically assigned to the MOMEL inflection points by
means of the ‘mes’ tool.

5.3.3.4 Assignment

The attributes considered here for the <intone> element are the following:
 type: the INTSINT symbol corresponding to the tone.
 href: pointsto asingle <monel > element

 dtart: time start of the stylised point, inherited from <nonel >
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» end: time end of the stylised point, inherited from <monel >

5.3.4 Example

The exampl e presented here showsthe MOMEL and INTSINT annotation of the French utterance
Il faut que je sois a Grenoble Samedi vers quinze heures, using the <nonel > and <i nt one>

elements.

nmorel . xm

<momel i d="rmm _001"
<momel i d="nmi _002"
<momel i d="mm _003"
<momel i d="mmi _004"
<momel i d="mm _005"
<momel i d=" i _006"
<momel i d="nmm _007"
<momel i d="rmmi _008"
<momel i d="mm _009"
<momel i d="nmi _010"
<momel i d="rmm _011"
<momel i d="mmi _012"
<momel i d="mm _013"

val ue="163" start="106"
val ue="217" start="265"
val ue="148" start="521"
val ue="190" start="617"
val ue="130" start="827"

val ue="223" start="1249"
val ue="139" start="1614"
val ue="172" start="1822"
val ue="144" start="1983"
val ue="185" start="2078"
val ue="152" start="2248"
val ue="99" start="2505"
val ue="152" start="2730"

end="
end="
end="
end="
end="
end="
end="
end="
end="
end="
end="
end="
end="

106"/ >
265"/ >
521"/ >
617"/ >
827"/ >

1249"
1614"
1822"
1983"
2078"
2248"
2505"
2730"

/>
/>
/>
/>
/>
/>
/>
/>

intone.xml

<intone id="intn_001"
<intone id="intn_002"
<intone id="intn_003"
<intone id="intn_004"
<intone id="intn_005"
<intone id="intn_006"
<intone id="intn_007"
<intone id="intn_008"
<intone id="intn_009"
<intone id="intn_010"
<intone id="intn_011"
<intone id="intn_012"
<intone id="intn_013"

type="L" href="
type="T" href="
type="M href="
type="H"' href="

="L" href="
type="T" href="
type="M href="
type="H"' href="
type="L" href="
type="H' href="

="D"' href="
type="B" href="
type="M href="

momel . xm # d(mm _001) "

monel . xm #i d( nm
nmonel . xm #i d( i
monel . xm #i d( nm
nmonel . xm #i d( nmi
monel . xm #i d( nm
nmonel . xm #i d( i
monel . xm #i d( nm
nmonel . xm #i d( nmi
monel . xm #i d( nm
nmonel . xm #i d( i
monel . xm #i d( nm
nmonel . xm #i d( i

002) "
003) "
004) "
005) "
006) "
007) "
008) "
009) "
010) "
011)"
012)"
013)"

5.3.5 Coding Procedure

A specifictool, 'mes (availableat * http://www.lpl.univ-aix.fr/ext/projectsmes_signaix.htm/’), has
been devel oped to perform automatic intonation transcription according to the INTSINT system.
Both stylization and annotation can be performed automatically by ‘'mes. So, the ssmplest way to
get to INTSINT annotation in the MATE environment would be the following:

 import the raw fO curvein <f 0>

import the MOMEL stylized curvein <nonel >

import the INTSINT annotation in <i nt one>

* link <morrel > to <f 0> and <i nt one> to <nonel > (an automatic function should
be provided for that by the workbench)

The <f0> element may not be necessary (unlessit isused asareference by other layers...). In case
only <nonel > isimported, <i nt one>'s may be created manually by the following procedure:

 open the speech file in order to listen to its intonation

Telematics Project LE4-8370

33



Deliverable D2.1

* open the corresponding phonetic segmentation
* import <nmonel > elements and display them as a stylized curve

* define<i nt one> elements by selecting every <monel > element (inflection point
in the stylized curve) and mark it with the proper |abel

5.3.6 Markup Table

<nonel >
id [ ASCI I ]
val ue [ FLOAT]
hr ef <f 0> (optional)
start [ FLOAT]
end [ FLOAT]
<i ntone>
id [ ASCI I ]
type T, M B H S L, U
D
hr ef <nmone| >
start [ FLOAT]
end [ FLOAT]

6. Layer 3. Phonological Representation of Intonation -
ToBIl scheme

6.1 Markup Declaration

Within the ToBI system [Silverman et al., 1992], the Tone Tier isthe level used to transcribe
intonation phenomena. The types of phenomena covered by ToBI are tones and dowstepping, in
their definition by Pierrehumbert (1980). FO range and peak delay are also considered. The
systemismainly phonological, labeling intonation events according to their function as described
in language-dependent intonation models, with explicit reference to prosodic units such as
prominent syllables, words and prosodic phrases. Neverthel ess, some direct referenceto acoustic
values is admitted: while intonation events are supposed to be associated with linguistic units
(syllables, words) they may also be aligned to specific points in the raw fO curve, possibly
corresponding to the tone "peak’. Such alignment may be given for each tone or, alternatively,
only for those whose peak occur too 'early’ or too 'late’ with respect to the stressed syllable.
Moreover, aspecial marker may indicate the highest point in the fO curve, to give anidea of the
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pitch range. These acoustic references|ook spuriousin phonol ogical annotation and are required
only when a true acoustic-phonetic representation of the curve islacking. In the MATE meta-
scheme, such intermediatelevel ispresent, sothat it could be profitably used instead of thedirect
references to fO points.

In our XML adaptation of ToBI, four elements have been defined:

* <t obi t one>, for the tones, distinguished according to their function as pitch
accents, phrase accents or boundary tones and labeled according to a
classification of their linguistically admissible types

* <target>, to mark peak location when it occurs outside the scope of the
accented syllable

» <fOrange>, to mark the highest fO value in the curve

* <repair>, to mark the restart of the intonation contour after a disfluency

Thefour elementsare not hierarchically ordered. All may refer to thefO curve, while only thetwo
accessory element <t ar get > and <f Or ange> are necessarily linked to <f 0>. The<t obi t one>and
<r epai r > elements can be linked to prosodic units and/or to phonetic descriptions of intonation,
rather than raw fO. Thiskind of referenceisrecommended. The other two elementsare provided
for completeness with respect to ToBI, but may be avoided.

6.2 The <t obi t one> element
6.2.1 Description

The<t obi t one> element has been defined to adapt to XML format the ToBI labelsdefined inthe
ToneTier for the description of tones. In thisframework, atoneisafunctionally simple prosodic
event which may be phonetically complex, e.g it may consist in an accent realized by reaching a
low target fO and immediately rising to a high fO value. In fact, while the base descriptive
elements are pitch levels H (high) and L (low), a tone can in some cases be described by a
combination of levels, which amountsto describing it asamovement. ToBI notation presupposes
aclassification of the different types of tones admissiblein agiven language, so it ismodel and
language dependent. In thefollowing, the referencefor the inventory of tonesistheorigina ToBl

model proposed for American English (Beckman & Ayers, 1994).

Within the ToBI framework, two types of tones are considered:
a) phrasal tones: pitch events associated with intonational boundaries.

b) pitch accents: pitch events associated with accented syllables.

Phrasal tones could be further distinguished into:
a.a) phrase accents, events at intermediate phrase boundaries

a.b) boundary tones, events at full intonation phrase boundaries
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Notethat, in the prosodic structure, an intonation phrase is asequence of intermediate phrases, so
it will be marked both by the phrase accent of its last intermediate phrase and by the boundary

tone.

In our ToBI adaptation, we will use the <t obi t one> element for all these classes of tones and
distinguish them with the attribute class, which may assumethe values pitch accent (" pitaccent™),
phrase accent ("phraccent") or boundary tone ("boundtone"). For each class, a set of different

tone typesis defined, represented as values of the type attribute.

For amore detail ed description of these symbols, the user isreferred to Price (1992), Silverman et

al. (1992), Beckman & Ayers (1994) and Pitrelli et al. (1994).

6.2.1.1 Pitch accents

The inventory of pitch accents considered in ToBI is the following:

H*

‘peak accent’, an apparent tone target on the accented
syllablewhichisinthe upper part of the speaker’ spitch
range for the phrase.

L*

‘low accent’, an apparent tone target on the accented
syllable which is in the lowest part of the speaker’s
pitch range

L*+H

‘scooped accent’, a low tone target on the accented
syllable which is immediatly followed by relatively
sharp rise to a peak in the upper part of the speaker’s
pitch range

L+H*

‘rising peak accent’, ahigh peak target on the accented
syllable which is immediatly preceded by relatively
sharp rise from a valley in the lowest part of the
speaker’ s pitch range

H+ H*

a clear step down onto the accented syllable from a
high pitch which itself cannot be accounted for by aH
phrasal tone ending the preceding phrase or by a
preceding H pitch accent in the same phrase

6.2.1.2 Phrase accents

The different types of phrase accents considered in ToBI are:

L- |Low phrase accent, which occurs a an
intermediate phrase boundary
H- High phrase accent, which occurs a an
intermediate phrase boundary
IH- | Downstepped high phrase accent

6.2.1.3 Boundary tones
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The different types of boundary tones are:

6.2.1.4 Uncertainty

L% Low (final) boundary tone, which occurs at
every full intonation phrase boundary

H% High (final) boundary tone, which occurs at
every full intonation phrase boundary

%H Initial boundary tone; marks a phrase that

begins relatively high in the speaker’s pitch
range; the default initial boundary is in the
middle of the range or lower, and will be left
unmarked in the transcription

ToBI has away of dealing with uncertainty, by using one or severa of the following symbols,
that we will consider as special cases of <tobitone> elements:

The pitch accent has not been transcribed yet

*? Uncertainty about the presence of a pitch accent

X*? Uncertainty about the type of pitch accent

- The phrase accent has not been transcribed yet

-? Uncertainty about the presence of a phrase
accent

X-? Uncertainty about the type of phrase accent

% The boundary tone has not been transcribed yet

%? Uncertainty about the presence of a boundary
tone

X%? Uncertainty about the type of boundary tone

6.2.1.5 'Phrase accent’ + 'boundary tone combinations

Asfull intonation phrase boundarieswill always have two final tones, aphrase accent toneplusa
boundary tone, the possible set of allowable combinations at the end of an intonation unit isthe

following:

L-L%

afull intonation phrase with an L phrase accent
ending itsfinal intermediate phrase and an L%
boundary tone falling to a point low in the
speaker’ s range

(standard ‘declarative’ contour of American
English).

Telematics Project LE4-8370
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L-H% afull intonation phrase with an L phrase accent
closing the last intermediate phrase, followed
by an H boundary tone (‘ continuation rise’)

H-H% an intonation phrase with a final intermediate
phrase ending in an H phrase accent and a
subsequent H boundary tone (‘yes-no
guestions’)

H-L% an intonation phrase in which the H phrase
accent of the final intermediate phrase upsteps
the L% to avalueinthe middle of the speaker’s
range (final level ‘plateau’)

6.2.2 Data Source

A ToBI transcription is usually carried out taking the raw fO as basic representation.
Alternatively, it can rely on a phonetic representation of the fO curve. In any case it should be
aligned with linguistic units: phones or syllables or words or phrases or all of them.

6.2.3 Segmentation/selection

Tonesareidentified by inspecting theintonation curve (raw or stylized) and the aligned syllables
and prosodi ¢ phrases. Depending on the annotation purposes, tones may belinked to pointsinthe
fO curveor to linguistic units. ToBI annotation is not intended as a segmentation of theintonation
curve, rather itisaselection of itsrelevant events, driven by the underlying linguistic structure of
the utterance. ToBI tones are originally intended as associated to syllables, stressed syllables or
phrase-final syllables, with some loose suggestion as to their precise alignement with the fO
curve: the’'peak’ or 'valley’ of thetoneisintended to occur in the scope of the associated syllable,
unless otherwise specified by the symbols">" and "<" (seethe <t ar get > element in par. 6.3.1).
In current implementations of the system, such as the one in the ESPS-Waves+ environment
(* http://www.ling.ohio-state.edu/phonetics/ ToBI/ToBI.0.html’,
“http://www.entropic.com/products& services/esps/esps.html’), thelink with thefO curveismade
explicit, with tones aligned with their target point in the fO curve.

Different optionsareavailablein MATE for <t obi t one>'salignment. A very ssimpleone could be
to have a display of the fO raw curve aligned with <wor d>'s and define each <t obi t one> by
selecting the word on which it occurs. One could proceed in a similar way with <syl | abl e>'s
instead of words and sel ect the syllable (or the <phone> sequence) to be associated with the tone.

In a more sophisticated approach, one may build up <t obi t one>'s starting from the stylized
curve, thus giving a phonetic correlate to the phonological ToBI label. To thisend one may rely
on <pi t move>'s Or <i nt one>'s. The latter are perhaps more suitable to be considered as
components of a <tobitone>, because of their underlying pitch level or target point
interpretation. Basing on the synchronized display of the <i nt one> stylized curve, the <phone>
transcription and the prosodic phrasing (<br eaki ndex>), a <t obi t one> will be defined by
selecting its target points on the stylized curve: e.g. a simple <t obi t one> like H* will be
associated with asingle<i nt one>, acomplex onewith asequenceof <i nt one>'s. Timeattributes
will beinherited from the selected <i nt one>'s. Timeaignment will alwaysbeavailablein order
to find out (via query or window synchronization) the corresponding <syl | abl e>.
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If an explicit association with fO values is needed, one could code the fO curve at level 2 inthe
<f 0> element, and then associate <t obi t one>’s with <f 0> elements, or, aternatively, keep the
link with <syl I abl e> (or <wor d>) but set the time attribute to atime value corresponding to the
fO peak (that will then be retrievable via query).

6.2.4 Assignment
The attributes considered here for the <t obi t one> element are the following:
* type: one of the labels defined in ToBI for tonal transcription.

» class: one of the class of tones defined in the ToBI system: "pitaccent” (pitch
accent), "phraccent” (phrase accent), "boundtone” (boundary tone).

» href: <f 0> or <i nt si nt > or <syl | abl e> Or <wor d>
 dtart: time start of the tone (inherited)

* end: time end of the tone (inherited)

6.3 The<t ar get > element
6.3.1 Description

This element is used to indicate the location of the fO peak or valley of a pitch accent, when it
does not coincide with the stressed syllable. Inthe original ToBI notation, such early or late target
points are marked with the symbols">" and "<", respectively.

6.3.2 Data Sour ce

The raw or stylized fO contour (in one of the following representations: <f 0>, <cl osecopy>,
<nonel >, <i nt one>).

6.3.3 Segmentation/selection

Thetarget position islocated by visual inspection of the fO contour. The corresponding <f 0> (or
stylized) element is selected and marked as ‘EarlyF0’, if it precedes the stressed syllable, or
‘LateF0, if it followsit.

6.3.4 Assignment
The attributes considered here for the <t ar get > element are the following:
* type: "EarlyF0" or "LateF0"

 href: <f 0> or <cl osecopy> Of <nmonel > Or <i nt one>
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 start: time start of the fO peak (inherited)

* end: time end of the fO peak (inherited)

6.4 The <f or ange> element
6.4.1 Description

This element has been included to represent the ‘fO range’ annotation symbol, which is used to
indicate the fO maximum in the speaker’ s range for a given phrase.

6.4.2 Data Source

The raw or stylized fO contour (in one of the following representations: <f 0>, <cl osecopy>,
<nonel >, <i nt one>).

6.4.3 Segmentation/selection

Thelocation of the maximum of the fO range position is determined by visual inspection of thefO
contour and the corresponding element (<f 0> or <nonel > Or <cl osecopy> Of <i nt one>) iS
selected to be associated with the <f or ange> element.

6.4.4 Assignment

The attributes considered here for the <t ar get > element are the following:
 type: ToBI symbol for fO maximum: "HiFQ"
* href: <f 0> or <cl osecopy> Or <norel > Or <i nt one>
 start: time start of the fO peak (inherited)

 end: time end of the fO peak (inherited)

6.5 The <r epai r > element
6.5.1 Description

Thiselement has been included to represent the ‘repair’ annotation symbol "%r", definedin ToBI
for the restart of an intonation contour when the last contour was interrupted without being
finished by some disfluency. Such restart can be considered an intonation event aligned with a
specific point in the fO curve or with the corresponding prosodic unit.

6.5.2 Data Source
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The raw or stylized fO contour (in one of the following representations: <f 0>, <cl osecopy>,
<nonel >, <i nt one>) and the phonetic transcription, with <phone> and <syl | abl e> elements.

6.5.3 Segmentation/selection
Both listening and inspection of the fO curve are necessary, aligned with phonetic transcription.

Asinthecaseof <t obi t one>, two main optionsare available: 1) select the<syl | abl e> element
on which the intonation restart occurs, 2) select an element in a phonetic representation of
intonation: <f 0>, <i nt one>, €tc.

6.5.4 Assignment

The attributes considered here for the <r epai r > attribute are the following:
* type: ToBIl symbol for repair ("%r")
 href: <f 0> or <cl osecopy> Of <norrel > Or <i nt one> Of <syl | abl e>
 start: time start of the fO peak (inherited)

* end: time end of the fO peak (inherited)

6.5 Example

The following example shows the ToBI annotation of the English utterance "Show me the
cheapest fare from Philadel phiato Dallas excluding restriction VU slash one” (obtained from the
TOBI-TRAINING material), using the elements <t obi t one> and <r epai r >. Note that in this
case tones are linked (by means of the 'href’ attribute) to <wor d> elements, in addition to time
values.

’ tobitone.xml

<tobitone id="tbtn_001" type="H" class="pitaccent" href="word. xm #i d(w d_001)"
start="2052" end="2052"/>
<tobitone id="tbtn_002" type="L+H" class="pitaccent" href="word.xm #i d(w d_004)"
start="2579" end="2579"/>
<tobitone id="tbtn_003" type="!H" class="pitaccent" href="word.xm #i d(w d_005)"
start="3065" end="3065"/>
<tobitone id="tbtn_004" type="L-" cl ass="phraccent" href="word. xm #i d(w d_005)"
start="3315" end="3315"/>
<tobitone id="tbtn_005" type="L% cl ass="boundt one" href="word. xm #i d(w d_005)"
start="3315" end="3315"/>
<tobitone id="tbtn_006" type="L+H" class="pitaccent" href="word.xm #i d(w d_009)"
start="4470" end="4470"/>
<tobitone id="tbtn_007" type="!H" «class="pitaccent" href="word.xm #i d(w d_009)"
start="4771" end="4771"/>
<tobitone id="tbtn_008" type="L-" cl ass="phraccent" href="word. xm #i d(w d_009)"
start="5015" end="5015"/>
<tobitone id="tbtn_009" type="H" class="pitaccent" href="word. xm #i d(w d_011)"
start="5388" end="5388"/>
<tobitone id="tbtn_010" type="L-" cl ass="phraccent" href="word. xm #i d(w d_011)"
start="5855" end="5855"/>
<tobitone id="tbtn_011" type="L% cl ass="boundt one" href="word. xm #i d(w d_011)"
start="5855" end="5855"/>
<tobitone id="tbtn_012" type="L+H" class="pitaccent" href="word. xm #i d(w d_012)"
start="6984" end="6984"/>
<tobitone id="tbtn_013" type="L-" cl ass="phraccent" href="word. xm #i d(w d_012)"
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start="7399" end="7399"/>
<tobitone id="tbtn_014" type="L% cl ass="boundt one" href="word. xm #i d(w d_012)"
start="7399" end="7399"/>
<tobitone id="tbtn_015" type="H" class="pitaccent" href="word. xm #i d(w d_013)"
start="8154" start="8154"/>
<tobitone id="tbtn_016" type="L-" cl ass="phraccent" href="word. xm #i d(w d_013)"
start="8585" end="8585"/>
<tobitone id="tbtn_017" type="L% cl ass="boundt one" href="word. xm #i d(w d_013)"
start="8585" end="8585"/>
<tobitone id="tbtn_018" type="H" class="pitaccent" href="word. xm #i d(w d_014)"
start="8711" end="8711"/>
<tobitone id="tbtn_019" type="!H" «class="pitaccent" href="word. xm #i d(w d_015)"
start="8928" end="8928"/>
<tobitone id="tbtn_020" type="L-" cl ass="phraccent" href="word. xm #i d(w d_015)"
start="9114" end="9114"/>
<tobitone id="tbtn_021" type="H* class="pitaccent" href="word. xm #i d(w d_016)"
start="9353" end="9353"/>
H*" class="pitaccent" href="word. xm #i d(wd_017)"
start="9694" end="9694"/>
<tobitone id="tbtn_023" type="L-" cl ass="phraccent" href="word. xm #i d(w d_017)"
start="9880" end="9880"/>
<tobitone id="tbtn_024" type="L% cl ass="boundt one" href="word. xm #i d(w d_017)"
start="9880" end="9880"/>

<tobitone id="tbtn_022" type="

1
’ repair.xml |
|<repair id="rpr_001" type="%" start="4149" end="4149"/> |

6.6 Coding Procedure

Different procedures may be followed to obtain a ToBI annotation of intonation. As above
mentioned, a simple procedure may look at the shape of the raw fO curve and align <t ones> to
<wor ds>. Alternatively, tones may be linked to stylized curves or linguistic units.

A recommended procedure, in line with the multilevel integrated MATE approach, is the
following (where <i nt one>s could be replaced with <cl osecopy>'s):

1) open the following synchronized windows: <i nt one> (with the <monel >
graphical display of the stylized fO curve), <phone>, <syl | abl e>, <br eaki ndex>

2) look for stressed syllablesinthe<syl | abl e> sequence, listento thesignal and
inspect the corresponding fO contour to judge if it is a pitch accent

3) if itis, select its components (<i nt one> elements) and create a corresponding
<t obi t one> (that will inherit time attributesfrom <i nt one>’s); for each detected
intonation event, select the <syllabl e> on which it occurs, create the
corresponding (linked) <t obi t one> or <r epai r > element and assign it the proper
classattribute; timevaueswill beinherited from <syl | abl e> or set explicitely to
be aligned with the fO peak

4) label it with cl ass = pitaccent and t ype = the appropriate ToBlI |abel

5) (alternatively link thetoneto the corresponding stressed <sy! | abl e>, or tothe
corresponding <wor d>)

6) look for phrase boundariesin the <br eaki ndex> stream, listentothesignal and
inspect the corresponding fO contour to recognize the type of phrasal accent

7) if the <breaki ndex> value is 4 (i.e. it corresponds to a full intonation
boundary) decompose the contour into phrase accent and boundary tone
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8) select the <i nt one> elements componing the phrase accent and create a
corresponding <t obi t one> element (that will inherit time attributes from
<i nt one>s) with cl ass= phrase accent and t ype= appropriate ToBI label

9) if there is a boundary tone (break index 4), select its <intone> element and
create the corresponding <t obi t one> with ¢l ass= boundary tone and appropriate

label

10) (alternatively link the tone to the corresponding <sy! | abl e>)

6.7 Markup Table

With theexplicit link to the phonetic representation of fO, the<t ar get > and <f Or ange> elements
may be unnecessary. If desired, they may beintroduced by selecting the corresponding <i nt one>
element.

<t obi t one>

[ ASCI 1]

type

L-, H, 'H
X-?, L-L%
Ao  H L%
X%, HE,
L*+H,  L*+!

X*?

L+l H, K H, *, *2

’ T _?1
L-H% H

% 9w,
IH, L*,
Ho L+be

cl ass

pi t accent,
phraccent,

boundt one

hr ef

<f 0>

<cl osecopy>
<monel >

<i nt one>
<syl | abl e>
<wor d>

or
or
or
or
or

start

[ FLOAT]

end

[ FLOAT]

The set of symbols defined for the attribute ‘type’ includes the allowable combination of pitch
accents, phrase accents, boundary tones and/or uncertainty symbols, as defined in the ToBI
guidelines.

The value for the attribute 'type’ should be consistent with the attribute 'class, according to the
semantics of the different labels described in the tablesin 6.2.1.

<t ar get >

[ ASCI | ]
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type Earl yFO, LateFO

hr ef <f 0> or
<cl osecopy> or
<monel > or
<i nt one>

start [ FLOAT]

end [ FLOAT]

<f Or ange>

id [ ASCI 1]

type H FO

hr ef <f 0> or

<cl osecopy> or
<monel > or

<i ntone>
start [ FLOAT]
end [ FLOAT]
<repair>
i d [ ASCI | ]
type %
hr ef <f 0> or

<cl osecopy> or
<nonel > or
<i ntone> or
<syl | abl e>

start [ FLOAT]

end [ FLOAT]

7. Layer 4: Prosodic Phrasing - ToBI scheme

7.1 Markup Declaration

The Prosodic Phrasing Layer isintended to represent the prosodic structure of the utterance, at the
levels above the word. In this sense it is complementary to the Phonetic Transcription Layer,
where sub-word units such as phones and syllables are represented. The ToBI annotation system
provides an effective way of marking prosodic structure, inits Break-Index Tier. The underlying
theory builds up prosodic units in a hierarchy where clitics are joined to the following content
word, word sequences form intermediate phrases and intermediate phrases form full intonation
phrases. The end of each constituent is marked by a prosodic event whose importance is
proportional to the boundary depth. ToBI provides a series of break indexes to rate the depth of
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the boundary. A single element <breakindex> is here defined to represent word boundaries and
rate them with the proper degree of disuncture.

7.2 The<br eaki ndex> element
7.2.1 Description

ToBI symbolsfor prosodic boundaries can be adapted to XML by using asingle element called
<br eaki ndex>. The ToBI notation conventions for Break Index transcription include the
following symbols:

0 for cases of clear phonetic marks of clitic
groups, e.g. themedial affricatein contractions
of ‘didyou’ or aflapasin‘gotit’

1 most phrase-medial word boundaries

2 a strong diguncture marked by a pause or
virtual pause, but with no tonal marks; i.e. a
well-formed tune continues acrossthe juncture

OR
a diguncture that is weaker than expected at

what is tonally a clear intermediate or full
intonation phrase boundary

3 intermediate intonation phrase boundary; i.e.
marked by a single phrase tone affecting the
region from the last pitch accent to the
boundary

4 full intonation phrase boundary; i.e. marked by
afina boundary tone after the last phrase tone

ToBl includes also, for the representation of disfluencies, the’'p’ diacritic, which can be attached
to a break index symbol, asin the following example:

a hesitation pause or a pause-like prolongation
where there is a phrase accent in the tone tier

3p

Uncertainty and underspecification can aso be expressed by means of the*-" and 7 diacritics,
and the ‘X’ symbol:

‘ 1- ‘ uncertainty between ‘0’ and ‘1’ values
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2- uncertainty between ‘1’ and ‘2’ values

3 uncertainty between'2’ and ‘3 values

1p? | uncertainty about ‘ 1p’

2p? | uncertainty about ‘ 2p’

3p? | uncertainty about ‘ 3p’

‘ X ‘ underspecification of a break index value

The combination of symbolsand diacritics providesthe different possible string symbolswhich
can be used in the notation of prosodic boundaries by using the ToBI scheme.

For amore detailed description of these symbols, the user isreferred to Price (1992), Silverman et
al. (1992), Beckman & Ayers (1994) and Pitrelli et al.(1994).

7.2.2 Data Source

Break Index symbolsare usually located at the end of words (not at the beginning of the unit); for
this reason, it is useful to have available during the transcription task the orthographic
transcription, as well as the speech file (and possibly the phonetic representation of intonation).

7.2.3. Segmentation/selection

Break indexes are assigned to aword in order to classify the degree of juncture perceived with the
following word. For such classification, the speech file, aligned with its orthographic transcription
should be available and listened to. The display of the corresponding stylized curve may be
helpful. The <br eaki ndex> element will be defined by selecting a<wor d> element, listening to
the corresponding signal portion, looking at the fO curve and on these basis classifying the type of
right boundary of the word.

7.2.4. Assignment

The attributes considered here for the <br eaki ndex> element are the following:
* type: the ToBI break-index label symbol classifying the prosodic boundary
e href: <wor d>
* start: timelocation of the boundary (inherited from <wor d> start)

* end: time location of the boundary (inherited from <wor d> end)
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7.3 Example

The following example shows the 'break index’ annotation of the same utterance of section 6.5
("Show me the cheapest fare from Philadelphia to Dallas excluding restriction VU slash one")

using the <br eaki ndex> element:

breakindex.xml

<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex
<br eaki ndex

id="
id="
e

id="
id="
id="
id="
id="

id="
id="
id="
id="
id="

id="

br kndx_001"
br kndx_002"
br kndx_003"
" br kndx_004"
br kndx_005"
br kndx_006"
br kndx_007"
br kndx_008"
br kndx_009"
" br kndx_010"
br kndx_011"
brkndx_012"
br kndx_013"
brkndx_014"
br kndx_015"
="brkndx_016"
br kndx_017"

href ="word. xm #i d(w d_001) "
href ="word. xm #i d(w d_002) "
hr ef ="wor d. xm #i d(wr d_003) "
href ="wor d. xm #i d(w d_004) "
hr ef ="wor d. xm #i d(w d_005) "
hr ef ="wor d. xm #i d(w d_006) "

" href="word. xm #i d(w d_007)"

hr ef ="wor d. xm #i d(w d_008) "
href ="wor d. xm #i d(wr d_009) "
href ="wor d. xm #i d(w d_010) "
href ="word. xm #i d(w d_011) "
href ="word. xm #i d(w d_012)"
href ="word. xm #i d(w d_013) "
href ="word. xm #i d(w d_014)"
href ="wor d. xm #i d(w d_015) "
href ="wor d. xm #i d(w d_016) "
href ="word. xm #i d(w d_017) "

start="
start="
start="
start="
start="
start="
start="
start="
start="
start="
start="
start="
start="
start="
start="
start="
start="

2105"
2245"
2355"
2935"
3315"
3565"
3836"
4325"
5015"
5225"
5855"
7399"
8585"
8825"
9115"
9595"
9880"

end="2105"/ >
end="2245"
end="2355"
end="2935"
end="3315"
end="3565"
end="3836"
end="4325"
end="5015"
end="5225"
end="5855"
end="7399"
end="8585"
end="8825"
end="9115"
end="9595"
end="9880"/ >

—_—— e e e e e e — e~ — ——
VVVVVVVVVVVVVVYV

7.4 Coding Procedure

A procedure for break index annotation may be:

1) open the following synchronized windows: speech file, fO curve (<f 0> or
<cl osecopy> Or <nmonel >...), <wor d>

2) select aword to define a corresponding <breakindex> element

3) listen to asurrounding portion of the speech signal and ook at the fO curve, in
order to classify the boundary depth and choose the proper label

7.5Markup Table

<br eaki ndex>
id [ ASCI I ]
type 0, 1-, 1, 1p, 1p?,
2-, 2, 2p, 2p?, 3-,
3, 3p, 3p?, 4-, 4, X
hr ef <wor d>
start [ FLOAT]
end [ FLOAT]
Telematics Project LE4-8370
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Theattribute ‘type’ can only contain an allowable combination of ToBI symbols, asdescribed in
7.2.1.
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MORPHOSYNTAX

Vito Pirrdli, Claudia Soria

1 Introduction

The present document isintended to offer an edited sel ection of good practices for annotation of
dialogue text at the levels of word analysis, chunking and representation of syntactic functional
relations (sections 3, 4 and 5). Moreover, it provides guidelines to the edited transcription of a
dialogue (section 2). Theselevels are seen as conceptually independent, though inter-connected,
sub-levels of morpho-syntactic analysis. For a more comprehensive review of the concrete
practices followed in arepresentative set of current annotation schemes, the interested reader is
referred to MATE Deéliverable 1.1. Here, we provide aformal framework, or annotation meta-
scheme, to be used as a practical blue-print to both language- and domain-specific scheme
development and/or customization. Incidentally, it should be emphasized that the meta-scheme
described in these pages offers the further bonus of being usable as akind of lingua franca for
exchange of information and data. Thisis supported by the choice of XML as mark-up language.

1.1 General Requirements

Wefirst identified thefollowing list of prerequisitesto the design of ameta-schemefor dialogue
annotation at the morpho-syntactic level:

o berobust and wide-coverage;
o beflexible, customizable and usable for practical applications;
o bemodular (to allow for partial instantiations of the meta-scheme);

o be redundantly specified (to be able to accomodate alternative practices for the
annotation of the same phenomenon);

o make provision for graded levels of abstraction from raw data;
o beamenable to (semi)automatic annotation;
o bereliablein terms of inter-annotator agreement;

o havethe potential for multi-lingual application.

Inwhat follows, wewill comment on each of these desiderataand illustrate their relationship with
morpho-syntactic annotation in MATE.

1.1.1 Coverage and Expected Feed-back

Itisuseful, at this stage, to make it clear what sort of input the present deliverable isintended to
elicit. First, we provide alist of phenomena modelled through the suggested meta-scheme. The
list exemplifies a representative range of phenomena crucialy involved in the annotation of a
dialogue at the level s of morpho-syntactic analysistouched onin thisreport, but it isnot intended
to giveinstructionsfor marking up an exhaustive list of language-specific facts. For example, we
suggest to annotate derivatives through immediate mor pheme segmentation, i.e. by signalling the
most external affix only, asin*‘(derivation(al))”. However, we do not provide language-specific
recommendations concerning problems of segmentation due to fusional phenomenaor truncated
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stems, asin provide > provision or truncate >truncation. First, it would simply beimpossibleto
tackle problemsat thislevel of detail for even asubset of the languagesthat MATE isinterested
in covering. Secondly, linguistic issues at this level of granularity depend too heavily on the
theoretical commitment of the annotators and on the intended purposes of their annotation
scheme. It is questionable to suggest a standard practice at this level.

Furthermore, the range of phenomena to be considered poses a considerable challenge to any
attempt to adapt existing annotation practices, predominantly designed for annotating written
texts, to the specific exigencies of dialogic data. The challenge has mainly to do with the noisy
nature of spoken texts: namely, usage of non-standard forms, repetitions, fal se starts, anacol utha
and incomplete phrases, etc. We envisage that most of this noise should preliminarily be
annotated at alow-level of edited transcription as shown in section 2 of the present report. This
stage is intended as a preliminary filter and plays the role of marking noisy or non standard
material with no editing out. In fact, much of noisewill receive alinguistic annotation at thelevel
of chunking (section 4 of the present report), while being ignored at the level of functional
annotation.

1.1.2 Coreand Periphery

For all sub-levelsof annotation considered here, the meta-scheme consists of two subsets of tags.
Thefirst subset, or core scheme, supplies basic meansfor annotating obligatory information. The
second subset, or periphery tag set, servesthe purpose of making provision for further linguistic
annotation to be added on top of obligatory information, whenever this is required by the
annotator. Initsturn, the periphery tag set partsinto two further subsets: arecommended set and
an optional one. This makesthe meta-scheme highly modul ar, and open to further augmentation,
both in terms of more granular information and of further independent dimensions of analysis.

1.1.3 Redundancy

In designing the MATE meta-scheme for morpho-syntactic annotation, considerable care was
taken to provide the potential user with a battery of open choicesfor encoding aparticular range
of phenomena, rather than give one solution only. For example, amorphological compound can
either be represented as a whole morphological word, or as two (or more) independent words
linked together through a compounding relationship.

1.1.4 Supported Annotation Schemes

We provide, at each sub-level of annotation, an indication of some currently available mark-up
schemes that i) are compatible with our meta-scheme, and ii) will be supported by the MATE
Workbench. These recommended practices are to be interpreted as a fair basis for testing the
MATE Workbench. Our main concern was to support those annotation practices which both
represent current standardization efforts and are proven to be portable and usable for practical
applications. Two efforts, in particular, meet these requirements, namely the EAGLES and
SPARKLE projects. EAGLES annotation scheme isthe product of ajoint European EC-funded
standardisation effort carried out in the framework of the European Action Group for Language
Engineering Standards.

The output of EAGLES (http://www.ilc.pi.cnr.ittEAGLES/home.html) has been particularly
instrumental for the definition of acommon set of morphosyntactic tags, with some integration
and extension. The EC-funded project SPARKLE (Shallow Parsing and Knowledge Extraction
for Language Engineering (http://www.ilc.pi.cnr.it/sparkle.html)) has devel oped alayered scheme
of syntactic annotation encompassing three different levels of annotation: the chunk-based level,
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the constituency-based |evel and the functional level. The schemeisdesigned so asto beflexible,
multipurpose, and amenable to finite state techniques of local and robust parsing.

In fact, SPARKLE specification were actually used for intelligent cross-lingual text editing and
tranglation filtering in multilingual information retrieval systems (Xerox, Sharp), and speech
recognition (Daimler-Benz), with a steady improvement in performance.

The annotation meta-scheme presented in this report represents an XML instantiation of two of
the three levels envisaged in SPARKLE: namely chunking and functional annotation. In
Deliverable 1.1 we argued that these two levels provide room for partial parsing,
underspecification and graded |evel s of abstraction from raw input text, thusfulfilling many of the
desiderata connected with syntactic processing of typically noisy data such as dialogues.

1.1.5 Amenability to Automatic Annotation

The concern for amenability to (semi)automatic annotation is of paramount importance
throughout the present report, and has influenced a number of choices. For example, the
preference given to chunking and functional annotation over, e.g., phrase structure trees at the
syntactic level ischiefly motivated by thelocality of the analysis offered by these two schemes, a
useful featureif onewantsto prevent alocal parsing failurefrom backfiring and causing theentire
parse of an utterancetofail. Thisis particularly desirable with aview to manual correction of an
automatically annotated output, since areasonably reliable partial analysisisalways better than no
analysisat all.

1.1.6 Reliability

Inter-coder human reliability deals with the issue of replicability of atask by ahuman annotator.
The task is defined by an annotation scheme and a corpus to be annotated accordingly. The
common assumption is that each token phenomenon in the corpus should be given the same tag
by several independent annotators. A meta-scheme, as an edited collection of different annotation
schemes, can only i) provide figures of the reliability of each independently supported scheme,
and i) possibly shed light on and give reasons for the respective degrees of reliability of thetag
Sets considered.

1.1.7 Multilinguality

The selection of a scheme is aso motivated on a multi--lingual basis. In fact, consideration of
multilingual aspectswas one of the main motivations in support of our choice of the SPARKLE
annotation scheme as astarting point here (see sections4 and 5 below), since SPARKLE provides
annotated materia in four different languages, namely English, French, German and Italian.
However, in the present meta-scheme no attempt is made at covering any one language in
particular as the supported schemes present slightly different annotation choices, depending on
language-specific phenomena. For example, while, for somelanguages, the syntactic function of a
phrase can be read off atraditional constituency-based parsetree, it isnot clear how tenable the
same claim is for relatively free phrase order languages such as German and Italian, which
typically exhibit complex cases of phrase scrambling and discontinuous phrases. Thisargument
justifies our choice of considering syntactic functions as primitive linguistic notions, rather than
somewhat derivative of the configurational properties of alanguage.

1.2 Overview
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The present document is structured into four sections, apart from this one. Each section coversa
level of morpho-syntactic annotation, and their sequence ideally represents the procedure which
should be followed by the potential user in annotating a dialogue at the morpho-syntactic level.
The individual sub-levels are:

- the edited transcription level, whereby the transcript is annotated for all nonstandard
forms, repetitions, fal se starts etc.

- themorphological word-level, whereby morphological wordsareidentified and annotated
for their morphological properties. Annotation at this level isrequired for annotation at
higher levels of analysis.

« the chunk-level, where the document is annotated for its syntactic structure into chunks
(see section 3)

- the functional-level, whereby functional dependencies between lexical heads are
annotated.

All levels presuppose a transcription file marked up in XML for words. Levels ¢) and d) are
independent of each other, but dependent on level b).

1.3 Document I ndex

« Section 2: Edited Transcription Coding Module

« Section 3: Morphological Annotation Coding M odule
« Section 4: Chunk-level Annotation Coding Module

« Section 5: Functional Annotation Coding Module

- References

« EAGLESrecommended attributes/values
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2 Edited Transcription Coding Module

2.1 Coding Purpose

Theresult of applying the Edited Transcription Coding Modul e to the transcription filewill bea
new file where the transcription is marked up for some basic dysfluency phenomena.
Identification of basic dysfluency phenomena is logically prior to the levels of linguistic
annotation "proper" defined in sections 3, 4 and 5. We conceive this preliminary marking of a
transcription file asa sort of "minimal editing". In this perspective, editing atranscript involves
identification and annotation of the following phenomena:

« repetitions, retrace and repair sequences, false starts
« non standard forms, errors
« omissions

« interruptions and completions

2.2 Existing Schemes

Probably the most crucial areawhere grammatical standards devel oped for written language need
to be extended for annotation of spontaneous spoken material is that of speech repairs. Many
attempts have been made at a rigorous categorization of speech repairs (cf., among the others,
Levelt, 1989; Howell and Y oung, 1990, 1991; Meeter et al., 1995). Some annotation systems
incorporate such theoretical approaches: see, for example, the CHRISTINE annotation system
(drawing on Levelt and Howell & Y oung) or the Switchboard annotation system. A very detailed
typology of speech repairsis offered by CHILDES (MacWhinney, 1991, 1994).

Itisgenerally recognized that such accounts are either too fine grained, or too coarse grained. For
example, they may fail, in some cases, to provide information about the relationship of the
sequence containing the repair to the larger context of the embedding utterance, or the
relationship between the reparandum and the repairing text sequence. In other cases, they require
annotation of fairly subtle distinctions, e.g. between different typesof interrupted linguistic units,
which are either very difficult to draw in practice, or relevant to other levels of linguistic
annotation (e.g. prosody or chunking). In this section, we made an attempt at overcoming these
problems by defining three levels of annotation of speech repairs: i) obligatory information, ii)
recommended information and iii) optional information. Thisreflectsasimilar approachtakenin
EAGLES for morpho-syntactic annotation (see section 3).

At level i), weintroduce information concerning what portions of dialogue are to be edited (e.g.
replaced, integrated, standardized, continued etc.), with an indication of the target portions
intended to replace, integrate, standardize and continue edited material. At level i), we suggest
possible ways of typing the relationship between the edited and the editing text material: e.q., if
thereisarepetition, aretracing, areformulation etc. Finaly, level iii) annotatestherole played by
the excerpts identified at level i) in the relationship annotated at level ii). It is important to
appreciate that these levels of annotation can be overlaid in an incremental fashion, so that one
can reasonably start annotating a dialogue at level i), to progressively augment thisinformation
through addition of levelsii) and iii).
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2.3 Markup Declaration
The overall set of mark-up elements and their hierarchical relationship are as follows:

<Seg>

<dys>
<repair>
<r epar anduns
<si gnal >

2.3.1 <seg>
2.3.1.1 Description

A <seg> element isan all-purpose element intended to mark dysfluent portions of dialogue and
their possible repairs (when present in context). In most cases, <seg> elements contain
sequences of orthographic words to be edited. In some cases, <seg> elements can also mark
whether the annotated portion is to be edited out, standardized, replaced or integrated in some
way.

Annotation through <seg> elements makes it possible for a dysfluent portion to be edited out
from the text, and thus be ignored at the morphological and syntactic levels. Use of <seg>
elements, as well as any decisions about their coverage, is of course a matter of choice. To a
certain extent, in fact, the present meta-scheme allows some degree of information about
dysfluent material to be expressed at later stages of analysis. For instance, information that a
whole phrase was actually interrupted can also be annotated at the level where phrases are
identified and marked up (e.g. at the chunking level, if appropriate). Annotation at the Edited
transcription level is recommended whenever a detailed analysis of dysfluency phenomena s
pursued.

<seg> elements convey basic, obligatory information. Further refinements of this obligatory
information are possible through use of recommended and optional elements, which refer to
<seg> elementsthrough inline hr ef links (see below, sections 2.3.2 and 2.3.3).

2.3.1.2 Data Sour ce

Tagging of <seg> presupposes the markup of orthographic words.

2.3.1.3 Segmentation/Selection

<seg> elements serveto mark those portions of atranscript that the annotator wishesto edit. For
this purpose, it is useful to distinguish two basic types of dysfluent material: a) dysfluencies
whose repair is aready provided by a speaker within the text: this is the case of repetitions,
retracings, false starts, completions, etc.; b) dysfluencies which are not repaired further downin
the text, but get edited in isolation whenever felt necessary: thisisthe case of utterances which
are left incomplete, or of non-standard words/expressions, for which an annotator may wish to
suggest atarget standard form. It isimportant to note that while dysfluencies of type a) require
identification of two portions of text (and thus two actually independent segments), namely the
reparandum and the repairing sequence, which are intended to be in a parallel distribution
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relative to the annotated text, annotation of dysfluencies of type b) requiresidentification of the
text portion to be corrected only. From this it follows that in an utterance such as | wanted |
wanted to invite Mar gie the whole repeated phrase | wanted should be signalled as one segment;
the same holds for the ensuing phrase | wanted. In dysfluencies of type b), such as an utterance
like | didn’t wan..., where the speaker gets interrupted and is no longer given a chance of
completing his/her utterance within the turn, we suggest to mark one segment only.

Different types of dysfluency require different criteriafor segmentation of the relevant portions of
text. In what follows, we provide anon exhaustive list of relevant phenomena, together with an
illustration of the recommended segmentation strategy for each case.

Nonstandard forms

Spoken language often containsinstances of non-standard forms, ranging from diaectal formsto
neologisms, idiolectal forms, etc. For example:

(1) it'sabit of fun, it livens up me day
(2) shetold me to have them plums

(3) thedog is eat

In these cases, the <seg> element will contain the non-standard form, and, optionally, provide
indication of the target standard form.

[Note: It should be appreciated that assignment of a standard form is often amatter of choice by
the annotator. Consider, for instance, the following examples:

a) a man bought a horse and give it to her, now it's won the race

b) What | done, | taped it back like that

In a), give might be corrected into given rather than gave, since frequently non standard English
omitstheauxiliary of the standard perfective construction. In b), done might be seen asequivaent
either to standard did or to standard have done.

Omissions

Grammatically "necessary" words often happen to be omitted in naturally occurring dia ogues.
For example:

(4) There'sonething | don't like and that’s having my photo taken. And it will be
hard when we have to photos.

(5) oh shewasshouting at himat dinner time <shouting> Steven </shouting> oh
god dinner time she was shouting him

(6) gointhe sitting room until | shout you for tea

(7) The spelling mistakes only occurred when | was shouted

In this case, it is necessary to identify asa<seg> element the orthographic wordsimmediately
preceding and following the omitted unit (see below, section 2.3.1.6).
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Incomplete utterances

Incomplete (portions of) utterances frequently occur in spontaneous spoken dialogue, often
because of interruptions. A main distinction can be drawn between a) interrupted sequences
which are not followed by acompletion, and b) interrupted sequences which are compl eted after
the interruption, either by the same speaker or by another speaker.

Aninstance of the first type is the following:

(100 A: smells good enough for
A: what isthat?
(11) | wanted uh when is Margie coming?

Instances of the second type are exemplified below:
«  with self-completion:

12) A: So after the tower
B: yeah
A: | go straight ahead

«  with other-completion:

(13) A: if Bill had known
B: he would have come

Interrupted sequences of type @) are marked by a <seg> element only, further specified as
broken (see below). Interrupted sequences of type b) are marked by means of two <seg>
elements, one for the interrupted sequence and the other corresponding to the completion, much
in the same vein of retrace-and-repair sequences (cf. next section).

Retrace-and-repair sequences

Instances of the phenomenafalling into this wide category are:

Retracing without correction (simple repetitions):
(14) | wanted | wanted to invite Margie
(15) It'sit'sit'sit'slikeaumdog

Retracing with correction:
(16) | wanted uh I thought | wanted to invite Margie
(17) were+ atthesametimewerereal scared

Retracing with reformulation:
(18)  All of my friends had uh we had decided to go home for lunch
(19) and that any bonus he # money he gets over that is a bonus
(20) That'swhy | said to get ma ba # get you back then

All these phenomena are marked by two <seg> elements: the first one corresponding to the
interrupted (repeated or reformulated) segment, the second one corresponding to the intended
segment (or target form). Thus, in the example | wanted | wanted to invite Margie the first
instance of the segment | wanted isto be viewed as afal se start and the second instance asatarget
form. Similarly, inthe example | wanted uh when is Margie coming? thefirst segment | wanted is
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to be considered a false start and the second one, following the reformulation signal (uh),
represents atarget form. The reformulation signal itself can betagged as an independent <seg>
element; this strategy allows further specification of the structure of some types of dysfluency
(see section 2.3.3).

2.3.1.4 Assignment
Five different attributes are needed for the description of the element <seg>:
« id: auniqueidentifier

« type whether the annotated segment isinterrupted, or containsanon-standard form, or is
followed by an omission, or else is a completion of apreviously interrupted sequence

« rep (mnemonicfor "replace”): aplacefor providing indication of thetarget form whenthe
annotated segment contains a non-standard form

« ins(mnemonicfor "insert"): aplacefor providing indication of the missing form when the
annotated segment contains a gap.

« href: asequence of <w> identifiers.

Type

Eachidentified <seg> element isfurther specified according to the particular type of dysfluency
it represents. We have identified five possible values for this attribute: br oken, si c,
gap, sconp and oconp.

br oken quaifiesa<seg> element as an interrupted portion of text, asisnormally the casefor
the first sequence in interruptions, retracings, and false starts. The si ¢ value serves to specify
that acertain form contained ina<seg> element isnon-standard. gap servesto mark asegment
containing an omission. sconp and oconp qualify a<seg> element as a completion of some
previousinterrupted sequence (whichinturn will have been marked asbroken): sconp indicate
self-completion (i.e., the compl etion is uttered by the same speaker who wasinterrupted), oconp
indicates other-completion (i.e., the completion is uttered by the speaker who makes the
interruption). For practical examples of use of the t ype attribute, see below, section 2.3.1.5.
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Vauesfort ype Examples
br ok
roxen e [l wanted]br oken | wanted to invite Margie
e [werelbr oken at the same time we're real scared
e [All of my friends had]br oken uh we had decided to go
home for lunch
e [l wanted]br oken uh when is Margie coming?
e A:[Il doitif]br oken
B: Yeah
A: you wish
sic
: e it'sahit of fun, it livensup [me]si c day
e shetold meto have [them]si ¢ plums
e thedogis[eat]si c
a
gap » ohshewasshouting at him at dinner time <shouting> Steven
</shouting> oh god dinner time she was [shouting him]gap
e gointhesitting room until | [shout you]gap for tea
sconp . A:[ll doitif]or oken
B: Yeah
A: [you wish]sconp
oconp . A:[if Bill had known]br oken
B: [he would have come]oconp
Rep

This attribute (mnemonic for "replace”) alows the annotator to indicate the target or standard
form of a non-standard usage. Note that the non standard form isto be assigned, in itsturn, the
valuesi c for theattributet ype. In the example above, it'sa bit of fun, it livens up me day, the
segment corresponding to the word me would contain the string my as a value of the attribute

rep.

It should be appreciated that assignment of a standard form is often a matter of choice by the
annotator. Consider, for instance, the following examples:

(& a man bought a horse and give it to her, now it's won the race
(b) What | done, | taped it back like that
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In (a), give might be corrected into given rather than gave, since frequently non standard English
omits the auxiliary of the standard perfective construction. In (b), done might be seen as
equivalent either to standard did or to standard have done.

Ins

Theattributei ns (mnemonic for "insert") takes, asitsvalue, astring signaling the part of speech
of the omitted word (or sequence of words) when this cannot unambiguoudly beinferred fromthe
context, asin the following example:

vengo mangiare (‘| come eat’)

where the preposition missing can be a (‘to’), per (‘for’) or da (‘from’). In this case, it is
appropriate to signal the omission with no guess about the actually missing element.
On the other hand, when it is possible to specify the actually omitted word, this is manually
inserted as a child of the element <seg> (see below for examples).

2.3.1.5 Examples

orth. xm
<w i d="w_001">it </ w>
<w i d="w_002">| i vens</w>
<w i d="w_003" >up</ w>
<w i d="w_004">ne</ w>
<w i d="w_005">day</ w>
| edit.xm
|<seg i d="seg_001" type="sic" rep="ny" href="orth.xnm #i d(w_004)"/>

| orth. xm

<w i d="w_001" >t he</ w>

<w i d="w_002">dog</ w>

<w i d="w_003">i s</ w>

<w i d="w_004">eat </ w>

| edi t.xm

|<seg i d="seg_001" type="sic" rep="eating" href="orth.xm #i d(w_004)"/>

| orth. xn |

<w i d="w_001">go</ w>
<w i d="w_002" >i n</ w>
<w i d="w 003" >t he</ w>
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<w i d="w_004">sitting</w>
<w i d="w_005">r oonx/ w>
<w i d="w_006">unti | </ w>
<w i d="w_007">I </ w>

<w i d="w_008" >shout </ w>
<w i d="w_009" >you</ w>

<w i d="w_010">f or </ w>

<w i d="w_011">t ea</ w>

| edi t.xnl
|<seg i d="seg_001" type="gap" href="orth.xm #i d(w_008)..id(w_009)">at </ seg>

Omissons

vengomengiare

| orth.xm

<w i d="w_001">vengo</ w>

<w i d="w_002">mangi ar e</ w>

| edit.xm

|<seg i d="seg_001" type="gap" ins="P' "orth.xm #i d(w_001)..id(w_002)"/>

orth.xm

<u id="u_001" who="A">
<w i d="w_001">snel | s</ w>
<w i d="w_002" >good</ w>
<w i d="w_003">enough</ w>
<w i d="w_004">f or </ w>

</ u>

<u id="u_002" who="A">
<w i d="w_005">what </ w>
<w i d="w_006">i s</ w>
<w i d="w_007">t hat </ w>
<w i d="w_008">?</ w>

</ u>

| edi t.xnl
|<seg i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_004)"/>

plete Utterances

(1) | vanted uhwhenisMargiecoming?

| orth. xm

<w i d="w_001">| </ w>

<w i d="w_002" >want ed</ w>
<w i d="w_003">uh</ w>

<w i d="w_004" >when</ w>
<w i d="w_005">i s</ w>

<w i d="w_006">Mar gi e</ w>
<w i d="w_007">coni ng</ w>
<w i d="w_008">?</ w>

| edit.xm
|<seg i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_002)"/>
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orth.xm

<u id="u_001" who="A">
<w i d="w_001">so</ w>
<w i d="w_002">after </ w>
<w i d="w_003">t he</ w>
<w i d="w_004" >t ower </ w>
</ u>
<u id="u_002" who="B">
<w i d="w_005">yeah</ w>
</ u>
<u id="u_003" who="A">
<w i d="w_006">| </ w>
<w i d="w_007">go</ w>
<w i d="w_008">st rai ght </ w>
<w i d="w_009" >ahead</ w>
</ u>

edit.xm

<seg i d="seg_001" type="broken" href="orth.xm #i d(w_001)
<seg i d="seg_002" type="sconp" href="orth.xm #i d(w_006)

..id(w_004)"/>
..id(w_009)"/>

plete Utterances

:

| orth. xm

<u id="u_001" who="A">
<w i d="w_001">i f </ w>
<w i d="w_002">Bi | | </ w>
<w i d="w_003">had</ w>
<w i d="w_004" >known</ w>
</ u>
<u id="u_002" who="B">
<w i d="w_005">he</ w>
<w i d="w_006" >woul d</ w>
<w i d="w_007">have</ w>
<w i d="w_008" >cone</ w>
</ u>

edit.xm

'<'ség i d="seg_001" type="broken" href="orth. xm #i d(w_001)
<seg i d="seg_002" type="oconp" href="orth.xnl #i d(w_005)

..id(w_004)"/>
..id(w_008)"/>

Retrace-and-repair sequences
(14) | wanted | wented toinvite Margie

| orth. xm
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<w i d="w_001">| </ w>

<w i d="w_002" >want ed</ w>
<w i d="w_003">| </ w>

<w i d="w_004">want ed</ w>
<w i d="w_005">t o</ w>

<w i d="w_006">i nvi t e</ w>
<w i d="w_007">Mar gi e</ w>

edit.xmn

.<'ség i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_002)"/>
<seg i d="seg_002" href="orth. xm #i d(w_003)..id(w_007)"/>

uences

Retrace-and-repair seg

| orth. xn

<w i d="w_001">it’ s</w>
<w i d="w_002">it’ s</w>
<w i d="w_003">it’ s</w>
<w i d="w_004">it’ s</w>
<w i d="w_005">| i ke</ w>
<w i d="w_006">a</ w>

<w i d="w_007" >unx/ w>
<w i d="w_008">dog</ w>

edit.xmnl

.<'ség i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_003)"/>
<seg i d="seg_002" href ="orth. xm #i d(w_004)"/>

uences

Retrace-and-repair seg

| orth. xn

<w i d="w_001">| </ w>

<w i d="w_002">want ed</ w>
<w i d="w_003" >uh</ w>

<w i d="w_004">| </ w>

<w i d="w_005" >t hought </ w>
<w i d="w_006">I </ w>

<w i d="w_007">want ed</ w>
<w i d="w_008" >t o</ w>

<w i d="w_009">i nvi t e</ w>
<w i d="w_010">Mar gi e</ w>

edit.xmn

.<'ség i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_002)"/>
<seg i d="seg_002" href="orth. xm #i d(w_004)..id(w_010)"/>
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Retrace-and-repair sequences
(19) That'swhy | said to get ma ba # get you back then

orth. xm

<w i d="w_001"
<w i d="w_002"
<w i d="w_003"
<w i d="w_004"
<w i d="w_005"
<w i d="w_006"
<w i d="w_007"
<w i d="w_008"
<w i d="w_009"
<w i d="w_010"
<w id="w_011"
<w id="w_012"

>t hat ' s</ w>
>why </ w>
>| </ w>
>sai d</ w>
>t o</ w>
>get </ w>
>y </ w>
>ba</ w>
>get </ w>
>you</ w>
>back</ w>
>t hen</ w>

edit.xm

.<.S:eg i d="seg_
<seg i d="seg_

001" type="broken" href="orth.xm #i d(w_006)..id(w_008)"/>
002" href ="orth. xm #i d(w_009)..id(w_012)"/>

2.3.1.6 Markup Table
<seg>
id [ASCI 1]
hr ef <w>
type br oken, sic, gap, sconp, oconp
rep [ ASCI | ]
ins [ ASCI 1]

2.3.2 <dys>: Dysfluencies
2.3.2.1 Description

Annotation of these elements represents arecommended but not obligatory extension to the core
annotation. <dy s> elements serve the purpose of specifying thetype of relationship betweentwo
<seg> elements, when these are used to mark dysfluencies of typea) (see section 2.3.1.3 above),
i.e. repetitions, false starts, retracings and so on.

Let us remember that, in the core scheme described above, a dysfluency of type a) is marked by
simply identifying the two portions of text which make up the dysfluency. This, however, is not
further specified asto itstype, i.e. whether it is arepetition, or afalse start, or aretracing, etc.

<dys> elementslogically presuppose prior identification of <seg> elementsat the samelevel of
annotation. Reference to <seg> elementsis enforced through XML inline hr ef links.
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2.3.2.2 Data Sour ce

<dys> elements presuppose identification of <seg> elementsat thelevel of edited transcription.

2.3.2.3 Segmentation/Selection

A <dys> element isintroduced by the annotator when the need isfelt for further specifying the
type of relationship between edited segmentsin the body of thetranscript. Thus, <dy s> elements
are mainly put to use for augmenting annotation of dysfluencies of type a), and logically
presuppose prior annotation of edited material as <seg> elements.

2.3.2.4 Assignment

Three different attributes are needed for the description of the element <dys>:
« id: aunique identifier
- type acategorization of the dysfluency

- href: asequence of <seg> identifiers.

Type

This attribute isintended as ameans for specifying the particul ar type of dysfluency represented
by the element <dys>. In this scheme, no pre-defined val ue has been specified, for two reasons:
first, acomplete typology of dysfluent material isbeyond the scope of the present meta-scheme;
second, it might well be the case that the annotator wishes to use his’her own typology.

Asanillustration, we provide here a handful of concrete examples of how the attribute type can
be used. Vaues are based on CHILDES specifications (cf. MATE Deliverable D.1.1.).

<dys> type: scomp (= self-completion)
A so after the tower

B: yeah

A: | go straight ahead

<dys> type: ocomp (=other-completion)
A if Bill had known

B: he would have come

<dys> type: repetition (simple)

| wanted | wanted to invite Margie

It'sit'sit'sit'slike aumdog
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<dys> type: retrins (= retracing with insertion)

| wanted uh | thought | wanted to invite Margie

were + at the same time we're real scared

<dys> type: retref (= retracing with reformulation)

All of my friends had uh we had decided to go home for lunch

and that any bonus he # money he gets over that is a bonus

2.3.2.5 Examples

Annotation of the examples above (see section 2.3.1.6) could be optionally extended asfollows:

pleion~~~~~~~

edit.xm

'<'ség i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_004)"/>
<seg i d="seg_002" type="sconp" href="orth.xnl #i d(w_006)..id(w_009)"/>
<dys id="dys_001" type="sconp" href="edit.xm #i d(seg_001)..id(seg_002)"/>

edit.xm

<seg i d="seg_001" type="broken" href="orth.xnl # d(w_001)..id(w 004)"/>
<seg i d="seg_002" type="oconp" href="orth.xm #i d(w_005)..id(w_008)"/>
<dys id="dys_001" type="oconp" href="edit.xnl#i d(seg_001)..id(seg_002)"/>

Simplerepetiions
(14) Iwanted| wanted toinviteMargie

| edit.xm
'<'ség i d="seg_001" type="broken" href ="orth. xm #i d(w_001)..id(w_002)"/>
<seg i d="seg_002" href="orth. xm #i d(w_003)..id(w_007)"/>

<dys id="dys_001" type="repetition" href="edit.xm #i d(seg_001)..id(seg_002)"/>
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edit.xm
<seg i d="seg_001" type="br oken" href =" ort h. xn #i d(w_001) . . i d(w_003)" />
<seg i d="seg_002" href ="orth. xm #i d(w_004)"/ >

<dys id="dys_001" type="repetition" href="edit.xn #i d(seg_001)..id(seg_002)"/>

jwithinsertion

(16) | wanteduhl thought | wanted to invite Margie

| edit.xn

.<'ség i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_002)"/>
<seg i d="seg_002" href ="orth. xm #i d(w_004)..id(w_010)"/>
<dys id="dys_001" type="retrins" href="edit.xm #i d(seg_001)..id(seg_002)"/>

edit.xm

<seg i d="seg_001" type="broken" href="orth.xm #i d(w_006)..id(w 008)"/>
<seg i d="seg_002" href="orth. xm #i d(w_009)..id(w_012)"/>
<dys id="dys_001" type="retrref" href="edit.xnl #i d(seg_001)..id(seg_002)"/>

2.3.2.6 Markup Table
<dys>
id [ ASCI | ]
hr ef <seg>
type [ASCI 1]

2.3.3 <reparandum>, <repair>, <signal>
2.3.3.1 Description

These elements represent an optional extension to the core annotation, and they should merely be
seen asanillustration of the expressive potential of the present meta-scheme. They aredefined as

hierarchical daughtersof a<dy s> element, and intended to represent components of retrace-and-
repair sequences.
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To be more concrete, consider the following example:
| wanted uh | thought | wanted to invite Margie

According to most approaches to the analysis of dysfluencies, the whole retrace-and-repair
sequence can be further analyzed into a reparandum (the word sequence to be corrected or
retraced), arepair signal (usually filled pauses or exclamations) and arepair (or correction, or
alteration), asillustrated below:

[1 wanted] reparandum [uh] repair signal [| thought | wanted] repair to invite Margie

Theelements<r epar andun®, <si gnal >and<r epai r > should thus be seen asameansfor
amore detailed analysis of the components of a dysfluency. It should be noted that they refer to
and qualify <seg> elements. They serve the purpose of specifying which previously identified
<seg> element isrepaired, which element is signalling that arepairing sequenceis about to be
uttered, and which element correspondsto the repair in the strict sense. Thisisachieved through
pointing to already introduced <seg> elements through XML inline linking, and not by
annotating orthographic words as such. From thisit followsthat if, say, the element signalling an
interruption and an oncoming repair is not identified as a <seg> element, it is simply not
possible to further mark it as<si gnal >.

This style of annotation allows overlaying of obligatory, recommended and optional layers of
editing, and strikes abalance between two partially contradictory needs of i) leaving these layers
mutually independent, and ii) achieving amaximally economic layering of editing information.

2.3.3.2 Data Sour ce

<repar andun®, <signal> and <repair> eements presuppose identification of
<seg> elements at the level of edited transcription.

2.3.3.3 Segmentation/Selection

These elements are introduced by the annotator when the need is felt for further specifying the
structure of adysfluency. Thus, these elements are mainly put to use for augmenting annotation of
dysfluencies of type a), and logically presuppose prior annotation of edited material as<seg>
elements. For anillustration of their use, see the examples below (cf. also section 2.3.3.1):

[we're] reparandum [at the sametimewe're] repair real scared

[All of my friends had] reparandum [uh] repair signal [wehad] repair decided to go homefor
lunch

[and that any bonus he] reparandum # [money he] repair gets over that is a bonus
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2.3.3.4 Assignment

Two attributes are needed for the description of the elements <r epar andun®, <si gnal >
and <r epai r >:

« id: aunique identifier

+ href: aseguence of <seg> identifiers.

2.3.3.6 Examples

Annotation of the examples above (see section 2.3.2.6) could be optionally extended asfollows:

edit.xm

<seg i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_002)"/>

<seg i d="seg_002" href ="orth. xm #i d(w_003)..id(w_007)"/>

<dys id="dys_001" type="repetition" href="edit.xn #i d(seg_001)..id(seg_002)">
<reparandum i d="repm 001" href="edit.xmnl #i d(seg_001)"/>
<repair id="rep_001" href="edit.xn #i d(seg_002)"/>

</ dys>

edit.xm

<seg i d="seg_001" type="broken" href="orth. xnl # d(w_001)..id(w 003)"/>
<seg i d="seg_002" href ="orth. xm #i d(w_004)"/ >

<dys id="dys_001" type="repetition" href="edit.xm #i d(seg_001)..id(seg_002)"/>
<repar andum i d="repm 001" href="edit.xm #i d(seg_001)"/>
<repair id="rep_001" href="edit.xm #i d(seg_002)"/>

</ dys>

Retracingwith insertion

(16) | wented uh | thought | wanted to invite Margie

| edit.xn

.<'ség i d="seg_001" type="broken" href="orth.xm #i d(w_001)..id(w_002)"/>
<seg i d="seg_002" href="orth. xm #i d(w_003)"/>

<seg i d="seg_003" href ="orth. xm #i d(w_004)..id(w_010)"/>

<dys id="dys_001" type="retrins" href="edit.xm #i d(seg_001)..id(seg_003)">
<repar andum i d="repm 001" href="edit.xmn #i d(seg_001)"/>

<si gnal id="sig_001" href="edit.xm #i d(seg_002)"/>
<repair id="rep_001" href="edit.xnl #i d(seg_003)"/>
</ dys>
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<si gnal id="sig_001" href="edit.xmnl#i d(seg_002)"/>
<repair id="rep_001" href="edit.xmn #i d(seg_003)"/>
</ dys>
2.3.35Markup Table

edit.xm

'<:ség i d="seg_001"
<seg i d="seg_002"

<dys id="dys_001"
<r epar andum i d="

type="broken" href="orth.xm #i d(w_006)..id(w_008)"/>

type="retrref" href="edit.xnl #i d(seg_001)..id(seg_002)">
repm 001" href="edit.xnl #i d(seg_001)"/>

href ="orth. xm #i d(w_009)..id(w_012)"/>

<r epar andun®

id [ASCI 1]

hr ef <seg>
<si gnal >

id [ASCI 1]

hr ef <seg>
<repair>

id [ASCI 1]

hr ef <seg>
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3 Morphological Annotation Coding M odule

3.1 Coding Purpose

Annotation of spoken dialogues at the word-level involves the following aspects:
- identification of morphological words

« annotation of part-of-speech categories
- annotation of morpho-syntactic features
« annotation of interrupted words

« annotation of cliticised words

« annotation of compounds

- annotation of morphological derivatives

3.2 Selected schemes

The meta-scheme outlined in the following pages is indebted to the formal specifications
developed in EAGLES (see http://www.ilc.pi.cnr.itt EAGLES96), Multext (http://www.lpl.univ-
aix.fr/projects/multext/) and CELEX (Burnage, 1990). Other aspects of word |level annotation are
also covered in the section on Edited Transcription.

3.3 Markup Declaration
<m>

<stene
<suffi x>
<prefix>

<cpw>
<cpw_h>

3.3.1 <mw>: Morphological Words
3.3.1.1 Description

<mn> elements serve to the markup of morphological words. Aswill be made clear below (see
section 3.3.1.3), amorphol ogical word stands, in the unmarked case, in aone-to-one relationship
with an orthographic word. Exceptions to this tendency are represented by the case of many
morphologica wordsforming part of the same orthographic word (e.g. in cliticized words) and by
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the case of many orthographic words which arein fact part of one and the same morphol ogical
word (e.g. in multi-word compounds).

Basically, morphological words are described at this level through the attributes t ype and
subt ype, which are intended to reflect EAGLES recommendations for morphosyntactic
annotation. EAGLES recommendations make a distinction among three levels of specification,
respectively encompassing obligatory, recommended and optional attribute-value pairs.
Obligatory information concerns word category.

Word categories can further be specified by means of appropriate morphosyntactic features (such
as gender, number, case etc.), expressed as supplementary recommended tags. The combination
of a category tag with its morphosyntactic feature specification yields complex tags of
considerable length and granularity, so as to cover the range of phenomena most commonly
attested in European Languages. An outstanding set of optional tags are foreseen to deal with
highly language-specific attribute-value pairs.

We partially mimic thisthree-fold level of recommended specifications as follows: the attribute
typeisintended to contain major obligatory part-of-speech categories, whilethe attribute subtype
is used to introduce some recommended morpho-syntactic values. While the attribute type is
specified obligatorily, the attribute subtype is only optional.

3.3.1.2 Data Source

Tagging at the morphological level presupposes the markup of orthographic words.

3.3.1.3 Segmentation/Selection

Asalready observed above, in many cases, orthographic and morphological wordsarein aone-to-
one correspondence. There are several exceptions to this tendency, however, as shown by the
existence of compounds such ascredit card, or cliticised wordssuch asltalian dimmelo ‘say it to
me'. Intheformer case, two distinct orthographic words make up a unique compounded word; in
the latter case, aunique orthographic word is made up out of three distinct morphol ogical words,
namely di ‘say’, mi ‘tome’ andlo‘it’.

From this it follows that annotation at the morphological level involves at |least three different
labelling mechanisms: i) marking up one word according to a set of morpholexical and
morphosyntactic features; this represents the ssmplest case, where one morphological word
corresponds to one orthographic word only; ii) grouping more than one orthographic word into
one compounded constituent; this is the case of annotating a compound like credit card; iii)
segmenting amorphol ogically complex orthographic word into its constituent e ements, asin the
case of cliticised words, such asltalian digliel o, fammi, fammel o, Spanish daselo, diselo, but also
English it’s, lemme. Note that, in case ii) above, a single morphological word will point to a
sequence of two or more orthographic wordsin the resourcefile. In the case of cliticised words,
on the other hand, two or more morphological wordswill point to the same orthographicform. In
this latter case, a standardized form of the orthographic counterparts of the identified
morphological wordswill be specified by manually inserting it asa CDATA child of the <mw>
element being annotated, (see the examples below).
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In simple cases, this standard form coincides with a substring of the annotated word form: for
examplethe cliticised form dasel 0 isto be segmented as da-se-10, where the segments da, se and
lo are also found as independent word forms in Spanish. In other cases, the standard form
abstracts away from the orthographic segment, when thel atter undergoes changessuch aselision,
epenthesis etc. For example, the formit’ s should be segmented into the standard formsit and s,
and not - say - intoitand ‘s.

These annotation activities are not necessarily mutually exclusive, as it is often the case that
segmented constituentsare, in their turn, to be specified for their morphosyntactic featuresetc. In
thisdocument, we provide aunified mark-up framework for carrying out the required annotation
practicesin an integrated way.

3.3.1.4 Assignment
Four attributes are obligatorily needed for the description of morphological words:
« id: aunique identifier

href: one or more <w> identifiers

type: the part-of-speech category, according to EAGLES specifications

- lemma: specifiesthe lemma

Optional attributes are the following:
« subtype: additional morpho-syntactic features

- broken: whether the word is complete or interrupted

Type

Each identified morphological word must be labelled as to its part-of-speech category. POS
categories, to be expressed as vaues of the type attribute, are taken from the set of
morphosyntactic major categories detailed in EAGLES specifications for morpho-syntactic
annotation. The table below summarizes the entire range of values.

VALUE POS

N noun

Y verb

Al adjective

PD pronoun/determiner
AT article

AV adverb
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AP adposition

C conjunction

NU numeral

I interjection

u unique/unassigned
R residual

F filler

DM discourse marker
PU punctuation

Most of the above tags are self-explanatory; a few words about the following tags are needed
(quoting from the relevant EAGLES document):

Theunique valueisapplied to categorieswith aunique or very small membership,
such as negative particles, which are "unassigned” to any of the non standard part-
of-speech categories.

The residual values is assigned to words which lie outside the traditionally
accepted range of grammatical classes, although they occur quite commonly (for
example: foreign words).

Theabovetag setisadight modification of the original EAGLEStag set inthat it introducestwo
new vaues. F (for fillers) and DM (for discourse markers). They are intended to annotate
phenomena that, although not specific of spoken language, are far more common in spoken
dialogue than they are in writing. Fillers are defined here as all instances of non-lexical
vocalizations typicaly uttered in filled pauses (e.g., um, uhm, mh-mm, etc.).

Discourse markersor discourseitemsare adverbs, conjuctionsand small clauses such aswell, you
know, | mean, and so on, used as interactional markers (turn-taking and giving, signals of
correction, understanding, prompting, and connection to previous utterances).

Lemma

Thisattributeisintended to provide aplacefor specifying the exponent form of thelemmaof the
annotated word form, if a separate lexicon in XML format is not available. For example, the
lemma of forms such as is and are is the bare infinitive be by lexical convention.
This attribute should not be used if such a lexicon is available; in this case, an aternative
annotation is applied instead (see section 5.5.1).

Subtype

Thisattribute specifiesadditional recommended morphosyntactic features, accordingto EAGLES
specifications for morpho-syntactic annotation. A value of the attribute subtype is in fact a
complex sequence of atomic symbolsto beinterpreted according to aspecific grid of positional
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slots. In EAGLES, each major morphosyntactic category is associated with a specific grid of
positions. For example, the grid for verb-specific morphosyntactic features is given in the

following table:

) Person: 1. First 2. Second 3. Third
(i) Gender: 1. Masculine | 2. Feminine 3. Neuter
(iii) Number: 1. Singular 2. Plural
(iv) Finiteness: 1. Finite 2. Non-finite
(v) Verbform/ 1. Indicative | 2. Subjective 3. Imperative | 4. Conditiona
Mood:
5. Infinite 6. Participle 7. Gerund 8. Supine
(vi) Tense: 1. Present 2. Imperfect 3. Future 4. Past
(vii) | Voice 1. Active 2. Passive
(viii) | Status: 1. Main 2. Auxiliary

An Italian verb form such as ando ‘(he) went’, for example, which conveys the values ‘3rd
person, singular, finite, indicative, past tense, active, main verb, non-phrasal, non-reflexive, verby
would be represented, according to the table above, as the complex value ‘V3011141101200'.

Wherever an attribute is inapplicable to a given word in a given tagset, the value O fills that
attribute position inthe string of digits. When the Osoccur in final position, without any non-zero
digits following, they can be dropped.

The compl ete set of EAGLES positional gridsfor any part of speechisprovided asan appendix to
this document (cf. the Appendix).

Broken: the word isinterrupted (Y) or not (N, default value).

3.3.1.5 Examples

|(1) We take the oranges to Elmira uh | mean to Corning
| orth. xm

<w i d="w_001" >we</ w>
<w i d="w_002" >t ake</ w>

<w i d="w_003"
<w i d="w_004"
<w i d="w_005"
<w i d="w_006"
<w i d="w_007"
<w i d="w_008"
<w i d="w_009"
<w i d="w_010"
<w id="w_011"

>t he</ w>

>or anges</ w>
>t o</ w>

>El mi ra</ w>
>uh</ w>

>| </ w>
>mean</ w>

>t o</ w>

>Cor ni ng</ w>
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mnor d. xmn

<nmw i d="my_001"
<nw i d="mwv_002"
<mw i d="my_003"
<nw i d="mv_004"
<nmw i d="mn_005"
<nw i d="mv_006"
<nmw i d="mn_007"
<nw i d="mv_008"
<nmw i d="mn_009"
<nw i d="mv_010"
<nw i d="nmy_011"
<nw i d="mv_001"
<mw i d="mn_002"
<nw i d="mv_003"
<nmw i d="mn_004"
<nw i d="mwv_005"
<mw i d="mn_006"
<nw i d="mv_007"
<nmw i d="mn_008"
<nw i d="mv_009"
<nw i d="nmn_010"
<nw i d="nmv 011"

type="PD"
type="V"
type="AT"
type="N'
type="ApP"
type="N'
type="1"
type="PD"
type="V"
type="AP"
type="N'
type="PD"
type="V"
type="A
type="N'
type="AP"
type="N'
type="1"
type="PD"
type="V"
type="ApP"
type="N’

subt ype="PD1020115"
subt ype="Vv00011111"
subt ype="AT1000"
subt ype="N102000"
subt ype="AP1"

subt ype="N201000"
subt ype="1"

subt ype="PD1010115"
subt ype="V00011111"
subt ype="AP1"

subt ype="N201000"
subt ype="PD1020115"
subt ype="V00011111"
subt ype="AT1000"
subt ype="N102000"
subt ype="AP1"

subt ype="N201000"
subt ype="1"

subt ype="PD1010115"
subt ype="Vv00011111"
subt ype="AP1"

subt ype="N201000"

| emma="we"

| emma="t ake"

| emma="t he"

| emma="or ange"
I emma="t 0"

I emma="El nira"

| emma="1"

| emma="nean"

| emma="t 0"

| emma=" Cor ni ng"
I emma="we"

| emma="t ake"

| emma="t he"

| emma="or ange"

| emma="t 0"

I emma="El mira"

| emma="1"

| emma="nean"

I emma="t 0"

| emma=" Cor ni ng"

href="orth.
href="orth.
href="orth.
href="orth.

href="orth.
href="orth.
href="orth.

href="orth.
href="orth.
href="orth.
href="orth.

href="orth.
href="orth.

href="orth.
href="orth.
href="orth.
href="orth.

href="orth.
href="orth.
href="orth.
href="orth.
href="orth.

xm #i d(w_001)"/>
xm #i d(w_002) "/ >
xm #i d(w_003) "/ >
xm #i d(w_004) "/ >
xm #i d(w_005) "/ >
xm #i d(w_006) "/ >
xm #i d(w_007)"/>
xm #i d(w_008) "/ >
xm #i d(w_009) "/ >
xm #i d(w_010) "/ >
xm #i d(w_011)"/>
xm #i d(w_001)"/>
xm #i d(w_002)"/>
xm #i d(w_003) "/ >
xm #i d(w_004)"/>
xm #i d(w_005) "/ >
xm #i d(w_006) "/ >
xm #i d(w_007)"/ >
xm #i d(w_008) "/ >
xm #i d(w_009) "/ >
xm #i d(w_010) "/ >
xm #i d(w_011)"/>

orth. xm

<w i d="w_001"> diglielo </ w>

maor d. xmi

<mw i d=" my_001" type="V"
<mw i d="nmv_002" type="PD'
<mw i d="nmwv_003" type="PD'

subt ype="Vv20113101" | emma="dire" href="orth. xm #i d(w_001) " >di </ mw>
subt ype="PD3110315" | emma="egli" href="orth. xm #i d(w_001) " >gl i </ mn>
subt ype="PD3110415" | emma="esso" href="orth. xm #i d(w_001) ">l o</ mw>

——

orth. xm

<w i d="w_001" >f ammi </ w>

maor d. xmi

<nw i d="nw 001" type="\V"

<mw i d="mv_002" type="PD"' subtype="PD1010315" | emma="i 0"

subt ype="Vv20113101" | emma="fare" href="orth. xm #i d(w_001) " >f a</ m»>
href ="orth. xm #i d(w_001) " >ni </ mn>

(@gidodco

orth.xm

<w i d="w 001" >al i el o</ w>
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<w i d="w_002">di co</ w>

maor d. xni

<rrw i d="mv_ 001" type="PD' subtype="PD3110315" |emua="egli" href="orth.xm #i d(w_001)">gli </ m»

<mw i d="nmwv_ 002" type="PD' subtype="PD3110415" | emma="esso0" href="orth. xm #i d(w_001) ">l o</ m>

<nw i d="nw_003" type="V' subtype="Vv10111101" |enma="dire" href="orth.xm #i d(w_002)"/>

@Gredsan

orth.xm

<w i d="w 001" >r ed</ w>
<w i d="w_002">ski n</ w>

maor d. xni

<rrw id="mv 001" type="N' subtype="N101000" href="orth. xm #i d(w_001)..id(w_002)"/>

—

|

| orth. xm |

.<;N. i d="w_001">| </ w>

<w i d="w_002" >know</ w>

<w i d="w_003">it’'s</w>

<w i d="w_004">| at e</ w>

maor d. xmi
<rrw i d="mv_ 001" type="PD' subtype="PD1010115" |emma="1" href="orth. xm #i d(w_001)"/>
<mw i d="nmv_ 002" type="V' subtype="V00011111" |emma="know"' href="orth. xm #i d(w_002)"/>
<nw i d="nw_003" type="PD' subtype="PD33101151" |emma="it" href="orth. xm #i d(w_003) " >i t </ m>
<mw i d="nmv_ 004" type="V' subtype="V30111111" | enmma="he" href ="orth. xm #i d(w_003) " >i s</ mn>
<nw i d="nw_005" type="AV' subtype="Av1120" | emma="1 ate" href="orth.xm #i d(w_004)"/>
3.3.1.6 Markup Table
<mn>
id [ ASCI 1]
hr ef <w>
type N, V, AJ, PD, AT, AV, AP, C, Ny,
I, U R F, DM PU
subt ype (cfr. EAGLES tables)
| emma [ ASCI | ]
br oken Y, N
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3.3.2 <cpw>: Compound Words
3.3.2.1 Description

Compounds are annotated using <c pw> elements. <c pw> elements are multi-word unitswhose
constituents are linked to morphological wordsthrough in-linereference. Thus, unlike any other
element identified at this level of annotation, <cpw> elements are linked only indirectly to
orthographic words (viamorphological words). Thisisrequired by the specific linguistic nature of
compounds, whose syntactic behaviour isin many respects compl etely independent of (or opague
to) their internal complex structure, which isnonethelessanalysed in termsof (possibly recursive)
levels of embedding. This hybrid status forces the annotator to annotate morphological
constituents first, to then tag them as forming part of the same morphological construct.

Compounds are represented orthographically in avariety of different ways, ranging from a one
word representation, as is commonly the case in German, and more rarely in English and Italian
compounds (cupboard, blackbird, cassaforte ‘safe’ etc.), to a dashed multiword unit (as in
common-or-garden), to asequence of independent orthographic words (asin credit card or Italian
"syntactic" compounds such asferrodastiro ‘iron’). Asorthographic representationsare crucially
a matter of convention and do not line up with linguistically grounded distinctions, it is
recommended that annotation of compounds abstract away from considerations concerning
orthography, and be motivated only on linguistic grounds. In thefollowing, wewill provide such
a skeletal linguistically-based typology and suggest ways of representing it through XML. Itis
important to notice, however, two things. First, the encoding conventions suggested here for
compounds can be put to use to annotate other linguistic material which doesnot fal traditionally
into the category of compounds. This material includes frozen expressions such as ad hoc, a
priori, matter of fact etc., or complex dialogue markers such as you know. Secondly, one word
compounds should not be annotated as chains of segmented constituents as suggested for
morphological derivatives. If one does so, it would miss out a lot of information normally
associated with the identification of compounds.

3.3.2.2 Data Source
Tagging of <cpw> presupposes the markup of morphological words.

3.3.2.3 Segmentation/Selection

Although compounding represents a critical area for both theoretical and computational
morphology, annotation of compounds (as opposed to their identification or their interpretation)
can bearelatively trivial issueif limited to signalling membership of a sequence of word forms
(such as copy and editor in copy editor, or ferro + da + stiro in ferro da stiro) to a
morphosyntactically unique word. Concrete identification of these constituents may vary
depending on the orthographic rendering of a compound. In cases such as English cupboard or
pineapple, identification of the constituents of a compound requires the process of singling out
word-internal constituents, instead of grouping independent orthographic words. In still further
cases, segmentation is already indirectly signalled in the orthography by means of dashes: asin
common-or-garden. Since orthography isarather poor indicator of the morphological nature of a
compound to be annotated, we suggest that the representation of compounds be grounded on
linguistic motivations only, as sketchily suggested in the following.
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A useful distinction to be made is that between endocentric and exocentric compounds, the
former showing a semantic head (e.g. mother milk isakind of milk), which isnot present in the
latter (e.g. red skin or redskin isnot akind of skin). Dueto their non compositionality at the level
of meaning, it isrecommendable that exocentric compounds be treated as whole morphol ogical
words. Note that also other types of multiword units which are not commonly categorised as
compounds, such as, for example, discourse markerslike you know, can receive arepresentation
as whole morphological words.

There iswider annotation leeway in the case of endocentric compounds, where it can be argued
that the constituent mother in mother milkisasort of modifier of the head milk, both syntactically
and semantically. Since we mark modifiers asindependent units at the functional level, it may be
convenient to keep the two constituents of the compound mother milk separate at the level of
morphological analysis. Still we are interested in annotating the fact that mother milk is a
compound. The mark-up scheme suggested in the following section makes provision for both
kinds of solution. A <head> element (see below) is contained by each <cpw> element and
serves to specify the semantic head of the compound.

As arule, we recommend that endocentric compounds be annotated via <c pw> elements, and
exocentric compounds be treated as a single morphological unit.

Clearly, provided that consistency is assured, nothing opposesto annotating all compoundsasone
morphological word, or conversely to using a <cpw> element for the annotation of any
compound, be it endo- or exo-centric.

3.3.2.4 Assignment
Five different attributes are needed for the description of compound words:
« id: aunique identifier
« href: one or more <mw> identifiers
+ type: the part-of-speech category, according to EAGLES specifications
+ subtype: additional morpho-syntactic features

« broken: specifies whether the word is complete (default value) or interrupted
For criteria of assignment of the attributes t ype and subt ype, see above, section 3.3.1.4.

3.3.2.5 Examples

(1) mother milk
] orth. xn
<w i d="w_001" >not her </ w>
<w i d="w_002">mi | k</ w>
mawor d. ximi
<rrw id="mv 001" type="N' subtype="N10101" | enma="not her"
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href ="orth. xm #i d(w_001)"/>
<mw i d="mv_002" type="N' subtype="N10102" | emma="mi | k"
href ="orth. xm #i d(w_002)"/ >

<cpw i d="cpw_001" type="N' href="mmord. xm #i d(mnv_001)..id(nmv_002)"/>

(2) credit card
| orth. xm
<w i d="w_ 001" >cr edi t </ w>
<w i d="w_002" >car d</ w>
| maor d. xmi '

<nw i d=" mv_001" type="N' subtype="N10101" | enmma="credit" href="orth. xm #i d(w_001)"/>
<mw i d="mv_002" type="N' subtype="N10101" | emma="card" href ="orth. xm #i d(w_002)"/ >

<cpw i d="cpw_001" type="N' href="mword. xm #i d(mnv_001)..id(mnv_002)"/>

3.3.2.6 Markup Table

<cpw>
id [ASCI 1]
hr ef <m>
type N, V, AJ, PD, AT, AV, AP, C, NU,
I, U R F, DM
subt ype (cfr. EAGLES specifications)
br oken Y, N

3.3.3<cpw_ h>: Headsin Compound Words
3.3.3.1 Description

A <cpw_h> element is used to mark the semantic head in a compound. As a rule of thumb,
headed compounds (or endocentric compounds) should awaysbeinan|S_A relationship totheir
heads: e.g., aschool busis abus, acredit cardisacard etc.

3.3.3.2 Data Source

For the tagging of heads, the markup of morphological words is necessary.
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3.3.3.3 Segmentation/Selection

It is common knowledge that the head of acompound always takes an obligatory positionin the
sequence of word constituents. This position is subject to language-dependent parameterisation:
in languages such as German or English, the head of acompound isthe rightmost word element
inthechain; in French or Italian the head normally takesthe leftmost position, although there can
be exceptionsto this general tendency, due to the analogical pressure of |eft-headed compounds
(asin Italian scuola bus ‘ school bus’ instead of the expected bus scuola).

3.3.3.4 Assignment
Two attributes are needed for the description of head elements:
« id: aunique identifier

« href: one <nmn> identifier

3.3.3.5 Examples

(1) school bus
| orth. xm

<w i d="w_001" >school </ w>
<w i d="w_002">bus</ w>

maor d. xmi

<nw i d=" myv_001" type="N' subtype="N10101" href="orth. xnl #i d(w_001)"/>
<mw i d="nmwv_002" type="N' subtype="N10101" href="orth. xm #i d(w_002)"/>

<cpw id="cpw_ 001" type="N' href="nmword.xm #i d(nw_001)..id(nw_002)">
<cpw_h id="cpwh_001" hr ef =" mwor d. xm #i d( mv_002) "/ >

</ cpw>

(2) credit card

| orth. xm

<w i d="w_001" >cr edi t </ w>
<w i d="w_002" >car d</ w>

maor d. xmi

<nw i d=" myv_001" type="N' subtype="N10101" href="orth. xnl #i d(w_001)"/>
<mw i d="nmwv_002" type="N' subtype="N10101" href="orth. xm #i d(w_002)"/>

<cpw i d="cpw_001" type="N' href="mwrd.xm #i d(mv_001)..id(mv_002)">
<cpw_h id="cpwh_001" hr ef =" maor d. xm #i d( mw_002) "/ >
</ cpw>
3.3.36 Markup Table
<cpw_h>
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id [ ASCI | ]

hr ef <mn>

3.3.4 <stem>, <prefix>, <suffix>: Derivational M or phology
3.3.4.1 Description

This set of elements is used to annotate derivational morphology. Unlike inflected forms,
derivatives such as Italian derivazion-ale, or English derivation-al, frank-ly, friend-ly, lend
themselves more naturally to being marked up asachain of segmented constituents. "Morpheme
segmentation”, either immediate (e.g. signalling the most external affix only, asin "derivation-
al"), or complete (asin "deriv-ation-a") or hierarchical (asin"(((deriv) ation) al)") is provided,
for example, inthe CELEX electronic lexica(Burnage, 1990). Y et, thistype of representationis,
in general, not able to account for non concatenative phenomena such as stem allomorphy
(admittedly far less frequent in derivational morphology than in inflectional morphology). For
lack of better consensual encoding practices, immediate flat morpheme segmentation could be
proposed as areasonable minimal annotation strategy for encoding derivational morphemes. Note
that segmentation isrepresented hererather indirectly, that is, not through interspersion of dashes
in the orthographic rendering of a derivative, but through indication of the standard form of the
internal constituents of the derivative. The standard formisexpressed, asin the case of cliticised
words, asavalue of the attribute s eg, often not the lemma, but the corresponding form found as
an independent orthographic unit. This definition, however, does not apply to the case of bound
morphemes such asderivational suffixes/prefixes. In this case, we suggest, asarule of thumb, to
assign to seg abase form corresponding to the orthography of the suffix/prefix asit showsupin
non fused environments. In difficult cases, one can resort to more than one base form.

3.3.4.2 Data Source
Annotation of derivational morphology presupposes the markup of orthographic words.

3.3.4.3 Segmentation/Selection

Flat immediate segmentation requires identification of the most external suffix/prefix in the
derivative: e.g. industri-al, considerab-ly etc. When a derivative is both prefixed and suffixed,
criteriaof selectional restrictions on the way morphemes are concatenated are normally invoked
to establish whether the newly added morpheme is a prefix or a suffix: e.g. in aword such as
recognition, the suffix -ion is uncontroversially the last morpheme, since the prefix re- can only
be attached to verb bases/roots (re-cognise), but not to nouns (*re-cognition). In other more
ambiguous cases, the annotator must be guided by lexico-semantic criteria: e.g., the morpheme
anti- can be prefixed to both nouns (anti-missile, anti-matter) and adjectives (anti-social). In a
case such as anti-semitic, it is the existence of the noun anti-semite and its strong semantic
relation with anti-semitic which favours consideration of the suffix -ic as the last morpheme,
attached to the base anti-semite.

It should be noted that the style of XML representation illustrated in the following allows the
annotator to get around a number of paradoxes of orthographic segmentation. In fact, word-
internal constituents are represented not as strings separated by dashes, but rather as standard
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formswhich are represented as CDATA children of the<st en», <suf f i x>and <pr ef i x>
elements.

In cases of highly fused derivatives, such as, for example, recognition, we suggest to assign the
standard forms recognise and ion to the two identified constituents of the immediate
segmentation. This makes provision for some kind of abstract representation, thus avoiding the

problem of defining an appropriate segmentation of the whole orthographic form recognition,
which isfairly controversial.

3.3.4.4 Assignment

Two attributes are needed for the description of stems, suffixes and prefixes:
« id: auniqueidentifier
« href: one <mn> identifier

The element <st en® can be further specified for an attribute "type", by means of which it is
possible to state whether the stem is verbal or nominal.

3.3.4.5 Examples

|(1) derivational morphology
] orth. xm
<W i d="w_001">deri vati onal </ w>
<w i d="w_002">nor phol ogy</ w>
maor d. xim
<rrw id="mv 001" type="AJ" href="orth.xm #i d(w_001)">
<stem id="st_001" type="N' href="orth.xm #i d(w_001)">derivation</stenmr
<suffix id="su_001" href ="orth. xm #i d(w_001) ">al </ suffi x>
</ mnv>
<mw id="mv 002" type="N' href="orth.xm #i d(w_002)"/>
(2) frankly
| orth. xm
<w i d="w_001" >f r ankl y</ w>
] maor d. xni
<rrw id="mv 001" type="AV' href="orth.xm #i d(w_001)">
<stem id="st_001" type="AJ" href="orth.xm #i d(w_001)">frank</sten>
<suffix id="su_001" href ="orth. xm #i d(w_001) ">l y</suffi x>
</ mnv>

3.3.45Markup Table
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<stene
id [ ASCI | ]
hr ef <w>
type N, V
<suf fix>
id [ASCI 1]
hr ef <w>
<prefix>
id [ASCI 1]
hr ef <w>

Annotation at the chunking level

Hereafter we provide an example of annotation at the chunking level.

chunk. xm

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>

<! DOCTYPE chunk_fil e SYSTEM "chunk. dtd">

<chunk_fil e>

<ch id="ch_001" type="FV'
<pot gov id="p_001"

</ ch>

<ch id="ch_002" type="N'
<pot gov id="p_002"

</ ch>

<ch id="ch_003" type="I|"
<pot gov id="p_003"

</ ch>

<ch id="ch_004" type="N'
<pot gov id="p_004"

</ ch>

<ch id="ch_005" type="P"
<pot gov id="p_005"

</ ch>

<ch id="ch_006" type="P"
<pot gov id="p_006"

</ ch>

<ch id="ch_007" type="ADV"
<pot gov id="p_007"

</ ch>

<ch id="ch_008" type="ADV"
<pot gov id="p_008"

</ ch>

<ch id="ch_009" type="FV"
<pot gov id="p_009

</ ch>

<ch id="ch_010" type="N'
<pot gov id="p_010"

</ ch>

<ch id="ch_011" type="PART"
<pot gov id="p_011"

</ ch>

<ch id="ch_012" type="N'
<pot gov id="p_012"

</ ch>

<ch id="ch_013" type="FV'
<pot gov id="p_013"
<aux id="aux 001"

hr ef =" mwor d#i d( mw_001) " >

hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" maor d.

hr ef =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
href =" maor d.

hr ef =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" maor d.

hr ef =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" maor d.

hr ef =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" maor d.

hr ef =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" maor d.

hr ef =" maor d.
hr ef =" mnor d.
hr ef =" mawor d.

xm #i d(mw_001)"/ >

xm #i d(mw_002) . . i d(mw_003)">
xm #i d( mw_003) "/ >

xm #i d(mw_004) . . i d( mw_005)" >
xm #i d( mw_005) "/ >

xm #i d( mw_006) . . i d(mw_007)">
xm #i d( mwv_007) "/ >

xm #i d(mw_008) . . i d( mw_009) ">
xm #i d( mw_009) "/ >

xm #i d(mw_010) . . i d(mw _011)">
xm #i d(mw_011) "/ >

xm #i d(mv_012) ">
xm #i d(nw_012)"/ >

xm #i d(mw_013) ">
xm #i d(nw_013) "/ >

xm #i d(mv_014) ">
xm #i d(nw_014)"/ >

xm #i d(nmw_015) . . i d(my_016) ">
xm #i d(nw_016) "/ >

xm #i d(mv_017) ">
xm #i d(nw_017)"/ >

xm #i d(mw_018) ">
xm #i d(nw_018) "/ >

xm #i d(nw_019) . . i d(mw_021)" >
xm #i d(nw_021) "/ >
xm #i d( mv 019) "/ >
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</ ch>

<ch id="ch_014" type="N'
<pot gov id="p_014"

</ ch>

<ch id="ch_015" type="P"
<pot gov id="p_015"
<intro id="i_001"

</ ch>

<ch id="ch_016" type="PART"
<pot gov id="p_016"

</ ch>

<ch id="ch_017" type="ADV"
<potgov id="p_017"

</ ch>

<ch id="ch_018" type="FV'
<pot gov id="p_018"

</ ch>

<ch id="ch_019" type="N'
<pot gov id="p_019"

</ ch>

<ch id="ch_020" type="ADV"
<pot gov id="p_020"

</ ch>

<ch id="ch_021" type="FV'
<pot gov id="p_021"

</ ch>

<ch id="ch_022" type="N'
<pot gov id="p_022"

</ ch>

<ch id="ch_023" type="P"
<pot gov id="p_023"

<intro id="i_002"

</ ch>

<ch id="ch_024" type="P"
<pot gov id="p_024"

<intro id="i_003"

</ ch>

<ch id="ch_025" type="ADV"
<pot gov id="p_025"

</ ch>

<ch id="ch_026" type="FV'
<pot gov id="p_026"

</ ch>

<ch id="ch_027" type="N'
<pot gov id="p_027"

</ ch>

<ch id="ch_028" type="ADV"
<pot gov id="p_0248"

</ ch>

<ch id="ch_029" type="FV'
<pot gov id="p_029"

</ ch>

<ch id="ch_030" type="N'
<pot gov id="p_030"

</ ch>

<ch id="ch_031" type="P"
<pot gov id="p_031"
<intro id="i_004"

</ ch>

<ch id="ch_032" type="P"
<pot gov id="p_032"
<intro id="i_005"

</ ch>

<ch id="ch_033" type="N'
<pot gov id="p_033"

</ ch>

<ch id="ch_034" type="P"
<pot gov id="p_034"
<intro id="i_006"

</ ch>

</ chunk_file>

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" maor d

href =" mavor d
hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d
hr ef =" mnor d

xm #i d(nw_022) . .i d(mw_023)" >
xm #i d(nw_023) "/ >

xm #i d(nmw_024) . . i d(mw_026)" >
xm #i d(mw_026)"/ >
xm #i d(mw_024) "/ >

xm #i d(mw_027) ">
xm #i d( mw_027) "/ >

xm #i d( mv_028) ">
xm #i d(nmw_028) "/ >

xm #i d(mw_029) " >
xm #i d(mv_029) "/ >

xm #i d(nw_030) . . i d(mw_031)">
xm #i d(nw_031)"/ >

xm #i d(mw_032) ">
xm #i d(mw_032) "/ >

xm #i d(mw_033) " >
xm #i d(mw_033)"/ >

xm #i d(mw_034) . . i d(mw_035)">
xm #i d( mw_035) "/ >

xm #i d(nw_036) . . i d(mw_037)">
xm #i d(nw_037) "/ >
xm #i d( nw_036) "/ >

xm #i d(nw_038) . . i d(mw_039) ">
xm #i d(mw_039)"/ >
xm #i d(mw_038) "/ >

xm #i d( mv_040) ">
xm #i d( mw_040) "/ >

xm #i d(mw_041)" >
xm #i d(mv_041)"/ >

xm #i d(nw_042) . . i d(mw_044) ">
xm #i d(mw_044)"/ >

xm #i d(mw_045) " >
xm #i d(mv_045) "/ >

xm #i d( mv_046) ">
xm #i d( mw_046) "/ >

xm #i d(nw_047) . . i d(my_048)" >
xm #i d( mw_048) "/ >

xm #i d(nw_049) . . i d( mw_050)" >
xm #i d(mw_050)"/ >
xm #i d( mw_049) "/ >

xm #i d(nw_051) . . i d( nw_052) ">
xm #i d(mw_052)"/ >
xm #i d(nw_051)"/ >

xm #i d( mv_054) ">
xm #i d( mw_054) "/ >

xm #i d(mw_055) . . i d( mw_056) " >
xm #i d( mw_056) "/ >
xm #i d( mw_055) "/ >
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4 Chunk-level Annotation Coding Module

4.1 Coding Purpose

Thissection is concerned with syntactic annotation at the chunking level. Chunksaretextua units
of adjacent word tokens which can be linked mutually through unambiguously identified
dependency chains with no recourse to idiosyncratic lexical information.

In marking chunks, we are mainly interested in their category and start and end points. It should
be noted that chunks do not necessarily cover the entire sentence, as there may be materia that
does not belong to any chunk. For example, prepositions, coordinators, subordinators, and
adverbs are, in some cases and according to some instantiations of chunking, not part of any
chunk.

4.2 Selected schemes

Thereare several approachesto chunking, which comply with somewhat varying notions of what
a chunk is (cf. Abney, 1996; Federici, Montemagni and Pirrelli, 1996, 1998). The notation
presented hereis based on SPARKLE specifications (Carroll et al., 1997), which were devel oped
So asto represent an edited intersection of different existing schemes.

4.3 Markup Declaration

<ch>
<pot gov>
<aux>
<COp>
<intro>
<nmodal >
<caus>

4.3.1 <ch>: Chunks
4.3.1.1 Description

Chunks are defined strictly synctactically. Following Abney (1996:1), a chunk is "the non-
recursive core of anintra-clausal constituent, extending from the beginning of aconstituent toits
head (or potential governor, see below), but not including post-head dependents”.

Each chunk includes a sequence of adjacent word tokens which are mutually related through
dependency links. For amore detailed discussion, cf. MATE Deliverable D.1.1. Examples and
criteriafor chunking are given in the following sections.

4.3.1.2 Data Source
Tagging at the chunk level presupposes the markup of morphological words.

4.3.1.3 Segmentation/Selection
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Given the sentence " The hungry man could always eat the meal s offered by the piouswoman”, the
chunking will be as follows:

[The hungry man] [could always eat] [the meals] [offered] [by the pious woman].

The sentence is segmented into five chunks. Asnoted before, each chunk includes a sequence of
adjacent word tokens (atext substring) which are mutual ly related through dependency links. The
fact that two substrings are assigned different chunks does not necessarily entail that thereisno
dependency relationship linking the two. Simply, this means that, on the basis of the available
lexical knowledge, it isimpossibleto state unambiguously what chunk relatesto its neighbouring
chunks and what the nature of thisrelationship is.

4.3.1.4 Assignment
Four different attributes are needed for the description of chunks:

+ id: theuniqueidentifier

+ href: aseguence of <mw> identifiers

« type: the chunk category

- broken: whether the chunk is complete (default value) or interrupted
Type

Each identified chunk must be labelled as to its category. Chunk categories, to be expressed as
values of thet ype attribute, are given in the table below:

NAME TYPE

ADJ adjectival chunk

ADV adverbial chunk

FV finite verb chunk
G gerundival chunk

I infinitival chunk

N nominal chunk

P prepositional chunk
PART participia chunk

U unassigned

In the following we provide basic guidelinesfor theidentification of chunk categories, according
to the SPARKLE specifications. Examples are given for Italian and English.
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ADJ

Adjectival chunks are chunks beginning with any premodifying adverbs and intensifiers and
ending with ahead adjective. Adjectiva phrasesoccurring in pre-nominal position are not marked
as distinct chunks since their relationship to the governing noun is unambiguously identified
within the nominal chunk.

ADJ chunks thus include:

post-nominal adjectival phrases, either immediately following the noun they modify or
placed further down in the sentence:

[un bravo bambino]n

[un bambino]n~ [bravo]aps
[agood boy’ |n

[la progettazione|n [di tecniche]lr [di base]lr [indispensabili]aos [al
progresso]r [industrial€]aps

[*the design]n[of basic techniques]r [indispensable]aps [to the industrial
progress']p

predicate adjectival phrases, e.g.

[diventa]rv [piu difficil€]aps

[*(it)]n[gets]rv [more difficult’]ap

[lo considera]rv [molto opportuno]abs

[*(he)]n [considers]ev [it]n [very appropriate |abs

ADV

Adverbial chunks are chunks extending form any adverbial pre-modifier to the head adverb.
Adverbial phrases occurring between an auxiliary verb and a past participle are not isolated as
distinct chunks due to their unambiguous dependency on the verb. By the same token, adverbs
which happen to immediately premodify verbs or adjectives are respectively part of either verbal
or adjectival chunk. Noun phrases used adverbially (e.g. last week, this morning) are treated as
nominal chunks. E.g.:
= [ha sempre camminato]r [molto]abv
[*(he)]n [has dways walked]rv [alot’]n
= [hafinito]r [molto rapidamente]abv
[* (he)]n [has finished]rv [very quickly']abv

FV

Finiteverbal chunksinclude modals, ordinary and causative auxiliariesaswell asmedia adverbs
and clitic pronouns, and they end at the head verb.

« verbal chunkswith auxiliary or modal verb and medial adverb:

« [was always caught]rv
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[could not go]rv
verbal chunk with pre-modifying adverb:
[certainly caught]~v

[non ha mai fatto]rv [cosi]apv
[* (he)]n [has never donelrv [sO']abv

copulasaretreated asmain verbsif they arefollowed by something other than aparticiple
or predicate adjective:

[he]n [is]rv [a nice man]n
[this]n [is good] rv
fronted auxiliaries and modals constitute separate FV's.

[pud]rv [la commissione]n [deliberare]i [su questa materia?]r
[*can]ev [the commission]n [deliberate]i [on thistopic? |e
predicate adjectives are included in FV chunks:

[isfun] ev, [isinteresting] rv
verb particles are not included in FV chunks:
[John]n [certainly screwed]rvup [that time]n
light nouns and pieces of V-N idioms are not included in FV chunks:
[took]rv [place]n
[take]rv [advantage]n [of it]p
periphrastic causative constructions with no intervening nominal chunk:

[fece studiare]rv [il bambino]n
[*(he)]n [let]rv [the child]n [study’]i

clitic pronouns are part of the chunk headed by the immediately ensuing or preceding
verb:

[lo ha sempre fatto]rv
[*(he)]n [has aways done]rv [it']n
lexically adjacent but syntactically independent verb chunks should be so marked:

[T~ [wished]rv [the champagne]n [I]n [ordered]r [would come]rv

[Er]n [hat]rv [Bucher]n [die]n [er]n [schon gelesen hat]rv [bestellt]rv

[*He]n [ordered]rv [books]n [which]n [he]n [has already read’ |rv

Telematics Project LE4-8370 89



Deliverable D2.1

The "G" value marks gerundival chunks. When part of atensed group (e.g. in the progressive
construction), the gerundival verb form is not marked independently (but rather as part of aFV).
G chunks include gerunds functioning as noun phrases but not those functioning as adjectives.
= [sta studiando]rv
[*(he)]n [is studying' |rv
» [studiando]c [ho imparato]rv [molto]abv
[*by studying]c[I]n [have learned]rv [alot’]n
= [studying]c [geography] n [is boring]rv

= [Flying planes|n [cannot be boarded]rv

= [Flying]c [planes]n [is fun]ev

I
Infinitival chunks include both bare infinitives and infinitives introduced by a preposition.

= [hapromesso] rv [di arrivare] i [presto] abv
[*(he)] n [has promised] rv [to arrive] 1 [early’] abv
» [desidera] rv [partire] | [domani] abv
[*(he)] n [wishes] rv [to leave] | [tomorrow] abv

N

Noun chunks are chunks extending from the beginning of the noun phrase to the head noun. They
include nominal chunks headed by nouns, pronouns, verbsin their infinitival form when preceded
by an article (i.e. Italian nominalised infinitival constructions) and proper names. All kinds of
modifiersand/or specifiers occurring between the beginning of the noun phrase and the head noun
areincluded in N chunks. E.g.:
= [un bravo bambino] n
[fagood boy’ | n
= [tuttele possibili soluzioni] n
[*all the possible solutions'] n
= [lasua ultima battaglia] n
[‘hislast fight'] n
= [i sempre piul frequenti contatti] n
[*the more and more frequent contacts' | n

P

Prepositional chunks are chunks which extend from the preposition to the head of the embedded
noun phrase. Typical instances of P chunks are:

= [al bravo bambino]
[*to the good boy’] P
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= [periprossimi dueanni]
[for the next two years']

= [fino a un certo punto]
[f'uptoacertain point’]

PART
A Past participle chunk includes participial constructions such as:
= [finito] rarr [il lavoro] n [Giovanni] n [andQ] rv [a casa] p

[* (having) finished] parT [the job] n, [John] N [went] v [home'] N

U

The U valueindicatesthat agiven chunk cannot be assigned any other value, in general becauseit
isincomplete due to interruption.

For any language-specific issue the interested reader is referred to Abney (1996), Carroll et al.
(1997), Federici, Montemagni and Pirrelli (1996).

Broken

Theattribute br oken suppliesaway for representing chunk partials and discontinuous chunks,
which are often encountered as a result of interruptions, retracings, and so on.

4.3.1.5 Examples

|(1) Hello, can | help you?

] maor d. xmi
<mw i d="nw_001" >hel | o</ mw>
<mw i d="nmv_002" >can</ mn»>
<mw i d="nmv_003" >l </ m>
<nw i d="nw_004">hel p</ mn>
<mw i d="mv_005" >you</ mn>
chunk. xm

<ch id="ch_001" type="ADV' href="mword. xnl #i d(nw_001)"/>
<ch id="ch_002" type="FV' href="mwrd.xm #i d(mnv_002)"/>
<ch id="ch_003" type="N' hr ef =" mwor d. xm #i d(nw_003) "/ >
<ch id="ch_004" type="FV' href="mwrd.xm #i d(mnv_004)"/>
<ch id="ch_005" type="N' hr ef =" mwor d. xm #i d( nw_005) "/ >

(2) La preghiamo di rispondere alle domande del sistema
(*We ask you to reply to the systems's questions')

] mwor d. xmi

<mN i d="nmv 008" >l a</ mn>
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<nw i d="rmv_009"
<nw i d="nw_010"
<nw i d="mv_011"
<nw i d="nw_012"
<nw i d="rmv_013"
<nw i d="nw_014"
<nw i d="rmv_015"

>pr eghi ano</ mv>
>di </ m>

>ri sponder e</ mn>
>al | e</ mn>
>donmande</ mv>
>del </ mv>

>si st ema</ mv>

chunk. xm

<ch id="ch_007"
<ch id="ch_008"
<ch i d="ch_009"
<ch id="ch_010"

type="FV" href="mword. xm #i d( mnv_008)..id(mn_009)"/>
type="1" href="mword. xm #i d(mw_010)..id(mv_011)"/>
type="P" href="mword. xm #i d(nw_012)..id(nw_013)"/>
type="P" href="mword. xm #i d(mw_014)..id(mn_015)"/>

The interrupted chunk you kn- can be annotated as follows:

maor d. xmi

<nw i d="nw_001"
<mw i d="nw_002"

type="PD'>you</ mw>
type="U"'>kn- </ m»>

chunk. xm

<ch i d="ch_001"
<ch id="ch_002"

type="N' hr ef =" maor d. xm #i d( mv_001) " >
type="U" broken="Y" href="mword.xm #i d( mnw_002)"/>

4.3.1.6 Markup Table
<ch>
i d [ ASCI | ]
hr ef <m>
type ADJ, PA, ADV, SUBORD, N, P, FV, G
|, PART, Di, ADJ_PART, COORD, U
br oken Y, N

4.3.2 <potgov>: Potential Governor

4.3.2.1 Description

A potential governor isthelexical head of the chunk, that isthe lexical element (asopposedto a
grammatical element), within a chunk, which neighbouring chunks can syntactically combine
with in a dependency relation. Note that the specific nature of this relation plays no role in the
definition of "potential governor”. In fact, a potential governor can be either the head of a
dependency or adependent itself. Thus, it only representsthe lexical hook onwhich other chunks

can lean syntactically.
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Grammatical words, such as auxiliaries and prepositions are here represented as chunk-internal
elements other than potential governors. This choice is geared towards combining grammeatical
and lexical information in the most informative and manageable way and pave the way to

functiona annotation.

4.3.2.2 Data Sour ce

For the tagging of potential governors, the markup of morphological words (<ma>) isnecessary.

4.3.2.3 Segmentation/Selection

For each chunk type, apotential governor isawaysthe rightmost element of achunk. Inthetable
below, chunks are classified according to the type of head they require.

CHUNK TYPE POSSIBLE HEADS
ADJ ad
ADV adv
N noun, pron, verb
P noun, pron, verb
Fv verb
G verb
I verb
PART verb
4.3.2.4 Assignment

Two different attributes are needed for the description of potential governors:

+ id: theunique identifier

« href: asequence of <ma> identifiers

4.3.2.5 Examples

|(1) a boxcar of oranges

maor d. xni

<rrw i d="mv_020" >a</ m>

<nw i d="mwv 021" >boxcar </ mw>
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<mw i d="nmwv_022" >of </ mn>
<mw i d="nmv_023" >or anges</ m»>

chunk. xm

<ch id="ch_014" type="N' href="mword. xm #i d( mwv_020)..id(mv_021)">
<pot gov id="p_014" href="mword. xm #i d(mnv_021)"/>

</ ch>

<ch id="ch_015" type="P" href="nmword. xm #i d(nw_022)..id(nw_023)">
<pot gov id="p_015" href="mword. xm #i d(mnv_023)"/>

</ ch>

(2) La preghiamo di rispondere alle domande del sistema
(*We ask you to reply to the systems's questions')

| maor d. xni

<mw i d="nmwv_008" >l a</ mn>

<mw i d="nmwv_009" >pr eghi ano</ mv>

<mw i d="nmv_010">di </ mn>

<nw i d="nw_011">ri sponder e</ nw>

<mw i d="nmwv_012">al | e</ mn>

<mw i d="nw_013">donmande</ mw>

<mw i d="nmwv_014">del </ m>

<mw i d="nw_015">si st ema</ mw>

chunk. xm

<ch id="ch_007" type="FV' href="mwrd. xm #i d(nw_008)..id(nmv_009)"/>
<pot gov id="p_007" hr ef =" maor d. xm #i d( mwv_009) "/ >

</ ch>

<ch id="ch_008" type="1" href="mwrd. xm #i d(mv_010)..id(nmv 011)"/>
<pot gov id="p_008" href =" maor d. xm #i d(mwv_011) "/ >

</ ch>

<ch id="ch_009" type="P" href="mwrd. xm #i d(nw_012)..id(nmwv_013)"/>
<pot gov id="p_009" hr ef =" maor d. xm #i d(mv_013) "/ >

</ ch>

<ch id="ch_010" type="P" href="mwrd. xm #i d(mwv_014)..id(nmv_015)"/>
<pot gov id="p_010" hr ef =" maor d. xm #i d(mw_015) "/ >

</ ch>

4.3.2.6 Markup Table

<pot gov>
id [ ASCI ]
hr ef <mn>

4.3.3 <aux>: Auxiliary Verb
4.3.3.1 Description

The auxiliary verb in averbal chunk, e.g. "have' in | have said, or "was" in was always caught.

4.3.3.2 Data Sour ce

o4 MATE



MATE Annotation Guidelines

For the tagging of auxiliaries, the markup of morphological words is necessary.

4.3.3.3 Assignment

Two different attributes are needed for the description of auxiliaries:

+ id: theuniqueidentifier

+ href: aseguence of <mw> identifiers

4.3.3.4 Examples

@ihaesid

mror d. xm '

<nw i d="nw 001" >| </ m>
<nw i d="nmw_002">have</ m»>
<mw i d="nmwv_003" >sai d</ mn>

</ ch>

chunk. xm
<ch id="ch_001" type="N' href="nmword.xm #i d(nw_001) ">
<pot gov id="p_001" hr ef =" maor d. xm #i d( mw_001) "/ >
</ ch>
<ch id="ch_002" type="FV' href="mword. xm #i d(mnv_002)..id(mv_003)">
<pot gov id="p_002" hr ef =" mwor d. xm #i d( mw_003) "/ >
<aux id="aux_001" hr ef =" mnor d. xm #i d( mw_002) "/ >

</ ch>

rrwor d xm
<rrw i d="mv_001" >ho</ mn>
<nw i d="nw_002">pr enot at o</ nw>
<mw i d="nmwv_003" >un</ mn>
<nw i d="nmw_004">al t r o</ mn>
<mw i d="nmwv_005">bi gl i ett o</ m>
chunk. xm
<ch id="ch_001" type="FV" href="rmord. xm # d(my_001)..id(nmv 002)">
<pot gov id="p_001" hr ef =" mnor d. xm #i d( mw_002) "/ >
<aux i d="aux_001" hr ef =" mwor d. xm #i d( mw_001) "/ >
</ ch>
<ch id="ch_002" type="N' href="mword.xm #i d(nw_003)..id(nw_005)">
<pot gov id="p_002" hr ef =" maor d. xm #i d( mw_005) "/ >

4.3.3.5Markup Table

<aux>

[ ASCI ]

Telematics Project LE4-8370

95



Deliverable D2.1

|
hr ef <m\>

4.3.4 <cop>: Copulas
4.3.4.1 Description

Thiselement marksall formsof ‘be’ functioning asacopula, e.g. "is" inthisisgood, or "&€" (‘is')
in la prenotazione e obbligatoria ‘reservation is obligatory’ .

4.3.4.2 Data Source
For the tagging of copulas, the markup of morphological words is necessary.

4.3.4.3 Assignment
Two different attributes are needed for the description of copulas:
+ id: theunique identifier

+ href: aseguence of <mw> identifiers

4.3.4.4 Examples

| maor d. xm

<nw i d="nw_001" >t hi s</ >

<mw i d="nmv_002">i s</ mn>

<nw i d="nw_003" >good</ mn>

chunk. xm

<ch id="ch_001" type="N' href="mwrd. xm #i d(mnv_001) ">
<pot gov id="p_001" hr ef =" mwor d. xm #i d( nw_001) "/ >

</ ch>

<ch id="ch_002" type="FV' href="mword.xm #i d(nw_002)..id(nw_003)">
<pot gov id="p_002" hr ef =" maor d. xm #i d( mw_003) "/ >
<cop i d="cop_001" hr ef =" mwor d. xm #i d( nw_002) "/ >

</ ch>

| maor d. xm

<nw i d="nmy_001" >l a</ nw>

<mw i d="mwv_002" >pr enot azi one</ mnv>
<nw i d="nmw_003">e</ nw>

<mw i d="nmwv_003">o0bbl i gat ori a</ mn>

chunk. xm

<ch id="ch 001" tvoe="N' href="mord. x #i d( mw 001) . i d( mv 002)" >
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<pot gov id="p_001" hr ef =" mnor d. xm #i d( mw_002) "/ >
</ ch>
<ch id="ch_002" type="FV' href="mword. xm #i d(mnv_003)..id(mv_004)">
<pot gov id="p_002" href =" mwor d. xm #i d( mv_004) "/ >
<cop id="cop_001" hr ef =" maor d. xm #i d( mw_003) "/ >
</ ch>
4.3.45Markup Table
<cop>
id [ ASCI | ]
hr ef <mn>

4.3.5 <intro>: Introducer

4.3.5.1 Description

An underspecified label for the grammatical unit introducing aprepositional, infinitival or verbal
chunk, e.g. "to" in to the restaurant, "to" in | need to wash my hair, or "of" in of doing.

4.3.5.2 Data Source
For the tagging of introducers, the markup of morphological words is necessary.

4.3.5.3 Assignment

Two different attributes are needed for the description of introducers:

+ id: theunique identifier

« href: asequence of <ma> identifiers

4.3.5.4 Examples

|

(1) aboxcar of oranges

] maor d. xmi
<rrw i d="mv_020" >a</ m>
<mw i d="nw_021">boxcar </ mn>
<mw i d="nmwv_022" >of </ mn>
<mw i d="nmv_023">or anges</ m»>
chunk. xm
<ch id="ch_014" type="N' href="maord. xn #i d(mw 020) . .id(mw 021)">
<pot gov id="p_014" href =" mwor d. xm #i d(nw_021)"/>
</ ch>
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<ch id="ch_015" type="P" href="mword. xm #i d(mv_022)..id(mv_023)">

<pot gov id="p_015" hr ef =" nwor d. xm #i d(nw_023)"/>
<intro id="i_007" hr ef =" mwor d. xm #i d(nw_022) "/ >

</ ch>

(2) La preghiamo di rispondere

(‘we ask you to reply’)
| maor d. xni
<mw i d="nw_008" >| a</ mw>
<nw i d="nw_009" >pr eghi ano</ nw>
<mw i d="nmwv_010">di </ mn>
<mw i d="nmv_011">ri sponder e</ mn>
chunk. xm
<ch id="ch_007" type="FV" href="nnord. xm # d(mw_008)..i d(mv 009)">
<pot gov id="p_007" href =" mwor d. xm #i d( mv_009) "/ >
</ ch>
<ch id="ch_008" type="I1" href="nmword.xm #i d(nw_010)..id(nw_011)">
<intro id="i_001" hr ef =" maor d. xm #i d( mw_010) "/ >
<pot gov id="p_008" href =" maor d. xm #i d(mv_011) "/ >

</ ch>

4.35.5Markup Table

<intro>
id [ ASCI | ]
hr ef <m\>

4.3.6 <modal>: Modal Auxiliary
4.3.6.1 Description

A label for modal auxiliaries such as"can", "haveto”, "may", "must”, "need", "ought to".

4.3.6.2 Data Sour ce

For the tagging of modal auxiliaries, the markup of morphological words is necessary.

4.3.6.3 Assignment
Two different attributes are needed for the description of modal auxiliaries:
+ id: theuniqueidentifier

+ href: aseguence of <mw> identifiers
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4.3.6.4 Examples

r  mword.xed

<mw i d="nmv_001" >l </ m>

<nw i d="nmw_002" >nust </ mv>

<mw i d="nmv_003">admi t </ m>

<nw i d="nmw_004">i t </ nw>

chunk. xm

<ch id="ch_001" type="N' href="mwrd. xm #i d( mnv_001) ">
<pot gov id="p_001" hr ef =" mwor d. xm #i d( nw_001) "/ >

</ ch>

<ch id="ch_002" type="FV' href="mword.xm #i d(nw_002)..id(nw_003)">
<pot gov id="p_002" hr ef =" maor d. xm #i d( mw_003) "/ >

<nodal id="np_001" hr ef =" mwor d. xm #i d( nw_002) "/ >

</ ch>

<ch id="ch_003" type="N' href="nmword.xm #i d(nw_003) ">
<pot gov id="p_003" hr ef =" maor d. xm #i d( mw_003) "/ >

</ ch>

<ch id="ch_001" type="N' href="mword. xm #i d( mv_001) ">
<pot gov id="p_001" hr ef =" mwor d. xm #i d( nw_001) "/ >

</ ch>

<ch id="ch_002" type="FV' href="mword.xm #i d(nw_002)..id(nw_003)">
<pot gov id="p_002" hr ef =" maor d. xm #i d( mw_003) "/ >
<nodal id="np_001" hr ef =" mwor d. xm #i d( nw_002) "/ >

</ ch>

<ch id="ch_003" type="N' href="nmword.xm #i d(nw_003) ">
<pot gov id="p_003" hr ef =" mnor d. xm #i d( mw_003) "/ >

</ ch>

 mwrd.xed |

<nw i d="nw 001" >I o</ nw>
<nw i d="nw_002">devo</ m»>
<mw i d="nmv_003" >amet t er e</ m>

chunk. xm
<ch id="ch_001" type="FV" href="rmord.xm # d(my_001)..id(nv 003)">
<pot gov id="p_001" hr ef =" mnor d. xm #i d( mw_003) "/ >
<nodal id="no_001" hr ef =" mwor d. xm #i d( nw_002) "/ >
</ ch>

4.3.6.5Markup Table

<nodal >
id [ ASCI | ]
hr ef <m\>
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4.3.7 <caus>: Causative Verbs
4.3.7.1 Description

A label for verbs such as ‘let’, ‘make’ and ‘cause’ functioning in Italian, French and Spanish
causative constructions.

4.3.7.2 Data Sour ce
For the tagging of causative verbs, the markup of morphological words is necessary.

4.3.7.3 Assignment
Two different attributes are needed for the description of causative verbs:
+ id: theuniqueidentifier

+ href: aseguence of <mw> identifiers

4.3.7.4 Examples

(1) L’ ho fatto piangere

(‘1 made him cry’)
| maor d. xm
<mw i d="mw_001" >| o</ nw>
<nw i d="nw_002">ho</ nw>
<mw i d="nmv_003">f att o</ m>
<nw i d="nw_004">pi anger e</ m\>
chunk. xn
<ch id="ch_001" type="FV" href="rmord.xm # d(my 001)..id(nv 004)">
<pot gov id="p_001" hr ef =" maor d. xm #i d( mw_004) "/ >
<aux id="aux_001" href =" mwor d. xm #i d( mv_002) "/ >
<caus id="caus_001" hr ef =" maor d. xm #i d( mw_003) "/ >
</ ch>

4.3.7.5Markup Table

<caus>
id [ ASCI | ]
hr ef <m\>

Annotation at the chunking level
Hereafter we provide an example of annotation at the chunking level.
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chunk. xm

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE chunk_file SYSTEM "chunk. dtd">

<chunk_fil e>

<ch id="ch_001" type="FV'
<pot gov id="p_001"

</ ch>

<ch id="ch_002" type="N'
<pot gov id="p_002"

</ ch>

<ch id="ch_003" type="1"
<pot gov id="p_003"

</ ch>

<ch id="ch_004" type="N'
<pot gov id="p_004"

</ ch>

<ch id="ch_005" type="P"
<pot gov id="p_005"

</ ch>

<ch id="ch_006" type="P"
<pot gov id="p_006"

</ ch>

<ch id="ch_007" type="ADV"
<pot gov id="p_007"

</ ch>

<ch id="ch_008" type="ADV"
<pot gov id="p_008"

</ ch>

<ch id="ch_009" type="FV'
<pot gov id="p_009

</ ch>

<ch id="ch_010" type="N'
<pot gov id="p_010"

</ ch>

<ch id="ch_011" type="PART"
<pot gov id="p_011"

</ ch>

<ch id="ch_012" type="N'
<pot gov id="p_012"

</ ch>

<ch id="ch_013" type="FV'
<pot gov id="p_013"
<aux id="aux_001"

</ ch>

<ch id="ch_014" type="N'
<pot gov id="p_014"

</ ch>

<ch id="ch_015" type="P"
<pot gov id="p_015"
<intro id="i_0ol"

</ ch>

<ch id="ch_016" type="PART"
<pot gov id="p_016"

</ ch>

<ch id="ch_017" type="ADV"
<pot gov id="p_017"

</ ch>

<ch id="ch_018" type="FV'
<pot gov id="p_018"

</ ch>

<ch id="ch_019" type="N'
<pot gov id="p_019"

</ ch>

<ch id="ch_020" type="ADV"
<pot gov id="p_020"

</ ch>

<ch id="ch_021" type="FV'
<pot gov id="p_021"

</ ch>

<ch id="ch_022" type="N'
<pot gov id="p_022"

</ ch>

<ch id="ch_023" type="P"
<pot gov id="p_023"

<intro id="i_002"

</ ch>

<ch id="ch_024" type="P"
<pot gov i d="p_024"

<intro id="i_003"

</ ch>

<ch id="ch_025" type="ADV"
<pot gov id="p_025"

</ ch>

hr ef =" maor d#i d( mv_001) " >

href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" maor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d
hr ef =" mnor d

hr ef =" mnor d
href =" mavor d

xm #i d(nw_001) "/ >

xm #i d(nw_002) . . i d(mw_003)" >
xm #i d( nw_003) "/ >

xm #i d(mw_004) . . i d( mw_005)" >
xm #i d( mw_005) "/ >

xm #i d(nw_006) . . i d(mw_007)" >
xm #i d(nw_007) "/ >

xm #i d( mw_008) . . i d( mw_009)" >
xm #i d( mwv_009) "/ >

xm #i d(nw_010) . . i d(nw_011)">
xm #i d(nw_011)"/ >

xm #i d(mw_012) ">
xm #i d(nw_012) "/ >

xm #i d(mv_013) ">
xm #i d(nmw_013)"/ >

xm #i d(mw_014) " >
xm #i d(mw_014) "/ >

xm #i d(nw_015) . . i d( nw_016) ">
xm #i d(nw_016)"/ >

xm #i d(mw_017) ">
xm #i d(nw_017) "/ >

xm #i d(mv_018) ">
xm #i d(nmw_018) "/ >

xm #i d(mw_019) . . i d(mw_021)">
xm #i d(mw_021)"/ >
xm #i d(mw_019) "/ >

xm #i d(mw_022) . . i d(mw_023)">
xm #i d(mv_023)"/ >

xm #i d(nw_024) . . i d(mw_026)" >
xm #i d(mw_026)"/ >
xm #i d(nw_024) "/ >

xm #i d(mv_027) ">
xm #i d(mw_027)"/ >

xm #i d(mw_028) " >
xm #i d(mv_028) "/ >

xm #i d( mv_029) ">
xm #i d(mw_029) "/ >

xm #i d(nmw_030) . . i d(my_031)">
xm #i d(nw_031) "/ >

xm #i d( mv_032) ">
xm #i d(nmw_032) "/ >

xm #i d( mw_033) ">
xm #i d( mwv_033) "/ >

xm #i d(nw_034) . . i d(mw_035)" >
xm #i d(nw_035) "/ >

xm #i d(nw_036) . . i d(my_037)">
xm #i d(nw_037) "/ >
xm #i d( mw_036) "/ >

xm #i d(nmw_038) . . i d(my_039) ">
xm #i d( mw_039) "/ >
xm #i d(mw_038) "/ >

xm #i d( mw_040) " >
xm #i d( mw_040) "/ >
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<ch id="ch_026" type="FV'
<pot gov id="p_026"

</ ch>

<ch id="ch_027" type="N'
<pot gov id="p_027"

</ ch>

<ch id="ch_028" type="ADV"

<pot gov id="p_0248"

</ ch>

<ch id="ch_029" type="FV'
<pot gov id="p_029"

</ ch>

<ch id="ch_030" type="N'
<pot gov id="p_030"

</ ch>

<ch id="ch_031" type="P"
<pot gov id="p_031"
<intro id="i_004"

</ ch>

<ch id="ch_032" type="P"
<pot gov id="p_032"
<intro id="i_005"

</ ch>

<ch id="ch_033" type="N'
<pot gov id="p_033"

</ ch>

<ch id="ch_034" type="P"
<pot gov id="p_034"
<intro id="i_006"

</ ch>

</ chunk_file>

hr ef =" mnor d.
href =" maor d.

hr ef =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" maor d.

href =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" maor d.

hr ef =" maor d.
hr ef =" mnor d.
href =" maor d.

href =" maor d.
hr ef =" mnor d.
href =" maor d.

hr ef =" maor d.
hr ef =" mnor d.

hr ef =" mnor d.
href =" maor d.
hr ef =" mnor d.

xm #i d(nw_041) ">
xm #i d(mv_041)"/ >

xm #i d(nw_042) . . i d(mw_044)" >
xm #i d(mw_044)"/ >

xm #i d(mw_045) " >
xm #i d(mv_045) "/ >

xm #i d( mv_046) ">
xm #i d( mw_046) "/ >

xm #i d(nmw_047) . . i d(my_048)" >
xm #i d( mw_048) "/ >

xm #i d(nw_049) . . i d( mw_050) ">
xm #i d(mw_050)"/ >
xm #i d( mw_049) "/ >

xm #i d(nw_051) . . i d( nw_052) ">
xm #i d(mw_052) "/ >
xm #i d(nw_051)"/ >

xm #i d( mv_054) ">
xm #i d( nw_054) "/ >

xm #i d(mw_055) . . i d( mw_056) " >
xm #i d( mw_056) "/ >
xm #i d( mw_055) "/ >
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5 Functional Annotation Coding Module

5.1 Coding Purpose
This section is concerned with syntactic annotation at the functional level.

The functional analysis of a sentence such as John gave the book to Mary provides information
about how grammatical relations such as subject, object and indirect object of the verb give are
instantiated in context. In particular, wewould like to say that John isthe subject, book the object
and Mary the indirect object of give. We thus intend a functional relation as a binary relation
between averb and thelexical head of aphrase syntactically depending on the verb, according to
the following schema:

dep_type (lex_head.<head_features>, dependent.<dep features>)
For example:
subj(give <diath="active", tense="past">,John <case="nominative">)
dobj(give<diath="active", tense="past">,book)
iobj(give,Mary <intro="to">)

To be more concrete, abinary functional relationship can be represented formally as consisting of
the following three types of information:

i type of relationship involved: example, the functional relation of the pair (give,
Mary) in the sentence John gave the book to Mary is indirect object

ii. the terms of the relationship (i.e. the linguistic units in text which enter a given
functional relationship): (give, Mary)

iii. the syntactic category of the dependent and possibly case features and other
mor phosyntactic features. example, the dependent in the pair (give, Mary) has
category "non-clausal" (n-c); given the phrase America’s production, the
dependent in the pair (production, America) has category "non-clausal” and is
realised in genitive case.

5.2 Existing and selected schemes

The scheme presented hereis based on SPARKLE specifications (Carroll et a., 1997), but departs
from it a two levels. At the level of information to be encoded obligatorily, the types of
functional relation listed here represent only asubset of the typesrecommended inthe SPARKLE
specifications, sinceall language specific tagsare not considered inthe MATE list. Moreover, in
some cases, MATE recommended functional relations correspond to more than one functional
relationin SPARKLE. Thisbecause SPARKLE uses (possibly underspecified) atomic functions,
while MATE makes provision for functional information to be represented in adistributed way,
through use of more than one attribute-value pair.

At the level of possible extensions of the notational core foreseen in SPARKLE, we further
suggest annotation of strictly non functional links, such as those holding between conjuncts, or
the binding relationship defined between arel ative pronoun and thelexical head modified by the
pronoun.
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Other minor differences between the two schemes, such as the one concerning the treatment of
omitted subjects in pro-drop languages, will be dealt with wherever appropriate.

5.3 Markup Declaration
Encoding is carried out by means of <f unct > elements, which point to lexical tokens only
indirectly.

The terms of the relationship are annotated through two dedicated elements, <head> and
<dep>, which are hierarchically embedded within <f unct > elementsand point to the rel evant
lexical tokensin the resourcefile.

Thetype of relationship involved (seeitemi. inthelist above) isrepresented by means of alist of
valuesfor the attribute t ype, further specifying <dep> elements.

Morphosyntactic features can be specified, when needed, through attributes in <head> and
<dep> elements.

<head> attributes are: di at h (i.e., the diathesis of averbal head, whether active, passive, or
middle), t ense, per son, nunber and gender, respectively the morphosyntactic tense,
person, number and gender of the head.

<dep> attributes are: i nt r o (for introducer, i.e. the element which possibly introduces the
dependent), case (i.e., the case of the dependent), andsynt _r eal (i.e, theparticular syntactic
realization of the dependent, whether clausal or non clausal).

Elements for this level of annotation are recapitul ated below:

<funct >

<head>
<dep>

5.3.1 <funct>
5.3.1.1 Description

A <f unct > element contains one or more <dep> elements, representing all dependents of the
same head, plus one <head> element, specifying the head itself. Different types of functional
relations are specified as different values of the attribute t ype of the element <dep>, as
detailed below.

5.3.1.2 Data Sour ce

Annotation of <f unct > presupposes the morphological markup of <head> and <dep>
elements (see below).

5.3.1.3 Selection

A functional relation classically expresses the syntactic dependency between two lexical heads,
one of which isaverb. Thisdefinition can be stretched so asto include other lexical dependency
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relations such as those between - say - amodifier and anoun (e.g., in the destruction of the city,
where city is understood as a modifier of destruction), or an adjective and its infinitival
complement (e.g., in keen to please). It is important to emphasise here that neither definition
includes annotation of dependency relationsinvolving alexical and agrammatica head, asinthe
case of the syntactic relation between averb and itsauxiliary (e.g., in hastried), or adeterminer
and its ensuing noun (e.g., in the dog). To give a practical example, consider the following
sentence:

Paul said that he will accept Microsoft’s offer

If only verb heads are considered, then the mark-up of functional relations will select the
following elements:

subj(say,Paul)

comp(say, accept)
subj(accept,he)
dobj (accept,offer)

If also heads other than verbal are considered, then annotation will include the following piece of
information:

mod(offer, Microsoft)

All these functions will be represented in XML as values of the attribute type in the <dep>
elements.

5.3.1.4 Assignment
One attribute is needed for the description of the element <f unct >:

« id: aunique identifier

5.3.1.5 Examples

(1) Johnarrived in Paris

| mor d. xm
<nw i d="nw 001" >John</ >
<mw i d="nmwv_002">arri ved</ m>
<mw i d="nmv_003">i n</ myv>
<mw i d="nmv_004">Pari s</ m>
funct. xm

<funct id="funct_001">
<head id="h_001" hr ef =" maor d. xm #i d( mw_002) "/ >
<dep id="d_001" type="subj" href="mwrd.xm #i d(mv_001)"/>
<dep id="d_002" type="iobj" href="mwrd. xm #i d(nw_004)"/>
</ funct >
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| maor d. xmi
<mN i d="mv_001">John</ nw>
<mw i d="nmv_002">i s</ mn>
<mw i d="nmwv_003">i nt er est ed</ mn>
<mw i d="nmwv_004">i n</ mnv>
<mw i d="nmv_005">Mat hemat i cs</ m>
funct. xm

<funct id="funct_001">
<head id="h_001" href =" mwor d. xm #i d( mv_002) "/ >
<dep id="d_001" type="subj" href="mwrd. xm #i d(mw_001)"/>
<dep id="d_002" type="conp" href="maord. xm #i d(mw_003)"/>

</funct>

<funct id="funct_002">
<head id="h_002" hr ef =" maor d. xm #i d( mw_003) "/ >
<dep id="d_003" type="nod" href="maord.xm #i d(mw_005)"/>

</ funct >

| mwor d. xmi

<mw i d="nmv_001" >Paul </ mn>
<mw i d="nmwv_002" >sai d</ mn>
<mw i d="nmv_003" >t hat </ mn>
<mw i d="mwv_004" >he</ mn>
<mw i d="mv_005">w | | </ mn>
<mw i d="mwv_006" >accept </ mnv>
<mw i d="nmv_007" >t he</ m>
<mw i d="nmwv_008" >j ob</ mn>

funct . xm

<funct id="funct_001" >
<head id="h_001" hr ef =" maor d. xm #i d( mw_002) "/ >
<dep id="d_001" type="subj" href="mwrd.xm #i d(mw_001)"/>
<dep id="d_002" type="conp" href="mwrd. xm #i d( nw_006)"/>

</ funct>
<funct id="funct_002">
<head id="h_002" hr ef =" mnor d. xm #i d( mw_006) "/ >

<dep id="d_003" type="subj" href="mord.xn #i d(mw_004)"/>
<dep id="d_004" type="dobj" href="maord.xm #i d(mw_008)"/>
</ funct>

| maor d. xmi
<mN i d="mv_001" >Paul </ nw>
<mw i d="mv_002" >i nt ends</ mn>
<mw i d="nmv_003" >t o</ mn>
<mw i d="mv_004">| eave</ m>
<mw i d="rmny_005" >l BMK/ mn>
funct. xm

<funct id="funct_001" >
<head id="h_001" href =" mwor d. xm #i d( mv_002) "/ >
<dep id="d_001" type="subj" href="mwrd. xm #i d(nw_001)"/>
<dep id="d_002" type="conp" href="mwrd. xm #i d( mw_004)"/>

</ funct>
<funct id="funct_002">
<head id="h 002" href =" mawor d. xm #i d( nw 004)"/ >
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<dep id="d_003" type="subj" href="mwrd. xm #i d(nw_001)"/>
<dep id="d_004" type="dobj" href="maord.xm #i d(nw_005)"/>

</ funct>

](5) he ate the cake without asking

| mor d. xm

<mw i d="mw_001" >he</ nw>

<mw i d="nmv_002" >at e</ mn>

<mw i d="nmv_003" >t he</ m»>

<mw i d="mv_004" >cake</ mn>

<mw i d="nmv_005">w t hout </ mn>

<mw i d="nmwv_006" >aski ng</ mn>

funct. xm

'<fimct i d="funct _001">
<head id="h_001" hr ef =" maor d. xm #i d( mw_002) "/ >
<dep id="d_001" type="subj" href="mwrd. xm #i d(mv_001)"/>
<dep id="d_002" type="dobj" href="mwrd. xm #i d(nw_004)"/>
<dep id="d_003" type="nod" href="maord.xm #i d(nw_006)"/>

</ funct >

5.3.1.6 Markup Table

<funct >

[ ASCI | ]

5.3.2 <head>: Lexical Heads
5.3.2.1 Description

A <head> edement is used to mark the lexical head in afunctional relation.

5.3.2.2 Data Sour ce

Tagging of lexical heads presupposes the morphological markup of words.

5.3.2.3 Segmentation/Selection

Classically, the head of afunctional relation isaverb. However, we also make provision for the
assignment of functional relations headed by nouns and adjectives, asin thefact that John won or
I’'m ready to leave. As aready emphasised above, a head is aways lexical. In other words,
grammatical words such asauxiliaries, determinersor prepositions do not represent ahead in our

sense.

5.3.2.4 Assignment
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Two attributes are needed for the description of heads:
« id: auniqueidentifier

« href: one or more <ma> identifiers

The following attributes can additionally be specified:

« diath: specifiesthe diathesis of averbal head. Possible valuesare: active, passive, middle
+ tense: specifiesthe tense of averbal head

+ person: specifies the person of a head

« number: specifies the number of a head

« gender: specifies the gender of a head

5.3.2.5 Examples

|(1) Paul was employed by Microsoft

] maor d. xni
<rrw i d="mv_001" >Paul </ mn>
<mw i d="nmv_002" >was</ mv>
<mw i d="nmwv_003" >enpl oyed</ mn>
<nw i d="nw_004">by</ nw>
<mw i d="mv_005">M cr osof t </ m>
funct. xm

'<fimct i d="funct _001">
<head id="h_001" tense="past" di at h="passive" href="mwrd. xm #i d(nw_003)"/>

<dep id="d_001" type="subj" hr ef =" maor d. xm #i d( mv_001) "/ >
<dep id="d_002" type="nod" hr ef =" maor d. xm #i d( mw_005) "/ >

</ funct >

|(2) Microsoft employed Paul

] maor d. xmi
<rrw i d="mv_001">M crosof t </ m>
<mw i d="nmv_002" >enpl oyed</ mn>
<mw i d="nmwv_003" >Paul </ mn>
funct. xm

'<fimct i d="funct _001">
<head id="h_001" diath="active" href="mwrd. xm #i d( mw_002)"/>

<dep id="d_001" type="subj" hr ef =" maor d. xm #i d( mwv_001) "/ >
<dep id="d_002" type="dobj" hr ef =" maor d. xm #i d( mw_003) "/ >

</ funct >
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| maor d. xmi ‘
<mN i d="mv_001" >he</ mn>
<mw i d="nmwv_002" >eat s</ mn>
<mw i d="nmv_003" >a</ m»>
<mw i d="nmv_003">pi zza</ m>
funct. xm

<funct id="funct_001" >
<head id="h_001" di ath="active" person="3" nunber="sg" href="mwrd. xm #i d(mnv_002)"/>

<dep id="d_001" type="subj" hr ef =" mwor d. xm #i d(nw_001) "/ >
<dep id="d_002" type="dobj" hr ef =" mwor d. xm #i d(nw_004) "/ >

</ funct >

@ Maiagarivata(Maiahasarived)
r  mword.xed

<rrw id="mv_001">Mari a</ m»>
<nw i d="nmw_002">é</ nw>
<mw i d="nmwv_003">arri vat a</ mv>

funct . xm

<funct id="funct_001">
<head id="h_001" tense="present perfect" diath="active" person="3"
nunber ="sg" gender="f" href="mwrd. xm #i d( nw_003)"/>
<dep id="d_001" type="subj" hr ef =" maor d. xm #i d( mw_001) "/ >
</ funct>

5.3.2.6 Markup Table

<head>
id [ASC 1]
hr ef <mn>
diath active, passive, middle
tense [ ASCI | ]
per son 1, 2, 3
nunber sg, pl
gender m f, n

5.3.3 <dep>: Dependents
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5.3.3.1 Description

A <dep> element is used to mark the dependent in afunctional relation.

5.3.3.2 Data Source
Tagging of dependents presupposes the morphol ogical markup of words.

5.3.3.3 Segmentation/Selection

Asalready pointed out above, afunctional relationship caninvolvelexica eementsonly, whether
heads or dependents. This means that grammatical words such as auxiliaries, determiners,
conjunctions and prepositions cannot play the role of adependent in our sense. If needed, lexical
information about the type of conjunction or preposition accompanying the lexical dependent in
the text is provided through use of the attribute i nt r o (see following section).

5.3.3.4 Assignment
The following attributes are used for the description of dependents:
« id: theunique identifier
« href: one or more <ma> identifiers
+ type: the type of functional relation
Type
Each identified <dep> element must be labelled as to its type, representing the particular
functional relation which can beidentified between the dependent and itsverbal or nomina head.

Types of functional relation, to be expressed as values of the type attribute, are givenin thetable
below:

MATE function TYPE SPARKLE function

SUBJ asurface subject relation SUBJ (overt)

DoBJ adirect object relation DOBJ

oBJ2 asecond non-clausal complement in ditransitive constructions | OBJ2

| OBJ an indirect object relation I0BJ

MOD amodifying relation MOD

Ccowp the relation between a verb and a clausal or predicative | XCOMP, CCOMP
complement

u an underspecified relation
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In thefollowing we provide basic guidelinesfor theidentification of functional relations, mainly
reflecting SPARKLE specifications.

SUBJ

The relation between a verb and its subject:

subj (arrive,John) John arrived in Paris
subj(employ,Microsoft) Microsoft employed 10 C programmers
subj(employ,Paul) Paul was employed by Microsoft

"subj" refersto the superficial subject of the verb, regardless of it being used in the active or passive voice. Moreover,
it can also be used to mark subject control relations and possibly raising to object/subject phenomena, asexemplified
below:

subj (leave,John) John promised Mary to leave
subj(leave,Mary) John ordered Mary to leave
subj(leave,Mary) Mary was ordered to leave

subj (be,her) John believes her to be intelligent
subj (be,John) John seemsto beintelligent

Also clausal subjects are marked through "subj":

subj(mean,leave) that Nellie left without saying good-bye meant she was still angry
subj(require,win) to win the America’s Cup requires heaps of cash

With pro-drop languages such as I talian, when the subject is not overtly realised the annotationispartial, as specified
below:

subj(arrivare,_) arrivai in ritardo (1) arrived late’

wherei) the dependent dot isleft unspecified and i) the morphosyntactic features, which indicate person, number and
gender of the subject, can be recovered from the inflectional features associated with the head (see further below).

DOBJ

The relation between a verb and its non-clausal direct object, e.g.:
dobj(read,book) John read many books

We suggest that al so non passivizable bare NPsfollowing measure verbs (asin it wel ghs two stones) be annotated as
direct objects.

oBJ2

The relation between a verb and the second non-clausal complement in ditransitive constructions, e.g.:

obj2(give,present) give Mary a present
obj2(mail ,contract) mail Mark the contract

| OBJ

The relation between a verb and a non-clausal complement introduced by a preposition, e.g.:
iobj (speak,Mary) John speaks to Mary
iobj(give,Mary) John gave Mary the contract
iobj(give,Mary) John gave the contract to Mary
iobj(live,Rome) John livesin Rome
iobj(arrive,airport) John arrived at the airport
iobj (inform,arrival) John informed Mary of hislate arrival

COWP

The relationship between averb and a clausal or predicative complement, e.g.:
comp(say,accept) Paul said that he will accept Microsoft’s offer
comp(inform,arrive) Paul informed Mary that he would arrive soon
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comp(intend,leave) Paul intends to leave |IBM
comp(prevent,take) This drug prevents you from taking the flu
comp(be,easy) Swimming is easy
comp(be,Paris) Mary isin Paris
comp(be,manager) Paul is the manager
MOD
The relation "mod" holds between a head and its modifier, both clausal and non-clausal; e.g.
mod(walk,slowly) walk slowly
mod(walk,John) Walk with John
mod(Picasso,painter) Picasso the painter
mod(walk,talk) walk while talking
mod(eat,be) he ate the cake because he was hungry
mod(eat,ask) he ate the cake without asking
mod(flag,red) aredflag
mod is also used:
* to encode the relation between an event noun (including deverbal nouns) and its semantic arguments; e.g.
mod(gift,book) the gift of a book
mod(gift,Peter) the gift of a book by Peter

mod(examination, patient) the examination of the patient
mod(examination, doctor) the doctor’s examination of the patient

» toencodetherelation between ahead and a semantic argument whichis syntactically realised asamodifier;
thus a by-phrase can be analysed as a ‘thematically bound adjunct’ e.g.

mod(kill,Brutus) killed by Brutus
U

Inanumber of borderline casesthe distinction between amodifier and atrue argument of averbisdifficult todrawin
practice. We observe that this distinction is mainly lexical, as it chiefly depends on the type of information
presupposed in thelexical entry of the verb to be annotated, information which, initsturn, may depend on thetype of
domain which the lexicon is designed to cover. Thus, we suggest that thisissue cannot be dealt with once and for all
on aprincipled basis. It isimportant that any annotation scheme at this level make provision for the possibility of
underspecifying the difference between arguments and modifiers by using a function label which subsumes both
categories. In our case, this can be achieved by assigning the value U (mnemonic for underspecified) to thet ype
attribute. For example:

u(post,Eton) | posted the letter from Eton

The following attributes can be additionally specified:

+ intro: the element which possibly introduce the dependent in agiven functional relation,
e.g. prepositions, conjunctions, etc.

« case: the case of the dependent

« synt_real: it refers to a broad classification of the syntactic realization of a given
dependent, with respect to its being clausal or non-clausal, or with respect to the type of
clausal/predicative structure (i.e. whether it isan open predicate or asaturated predicate).
Possible values of thisattribute are clausal (cl) and non clausal (n_cl); clausal dependents
can be further specified as open (x) or closed (c). Criteria for value assignment are
illustrated below:

0 Xx—asubcategorized argument or modifier containing an empty argument position which must be
controlled by a congtituent outside it:
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comp(decide,leave.<synt_real=x>)John decided to leave

mod(attend,arrive.<synt_real=x>) Having arrived early, we attended the
meeting
subj(require,win.<synt_real=x>) Towinthe America’s Cup requires heap of
cash
0 c—asubcategorized argument or modifier which requires no control by a constituent outside it:
comp(say, leave.<synt_real=c>) John said he would leave
comp(inform, leave.<synt_real=c>) John informed Mary that he would leave
mod(eat, hungry.<synt_real=c>) He ate the cake because he was hungry
subj(mean, leave.<synt_real=c>) That Nellie |left means that she was angry
0 nc-—anon-clausal argument or modifier:
dobj(eat, pizza.<synt_real=n_cl>) John ate a pizza
subj(eat, John<synt_real=n cl>) John ate a pizza
mod(eat, fork<synt_real=n_cl>) John ate a pizza with a fork

comp(be, intelligent.<synt_real=n_cl>) John isintelligent

5.3.3.5 Examples

| maor d. xmi
<nw id="mv_001">gi ve</ mnw>
<mw i d="nmwv_002" >t o</ mn>
<mw i d="nmv_003" >Mar y</ mn>
funct. xm
<f imct i d="funct_001">
<head id="h_001" hr ef =" mwor d. xm #i d(nw_002)"/>
<dep id="d_001" type="iobj" intro="to" href="mword. xm #i d(mnv_003)"/>
</ funct>

(@ Paul said that hevill accept Microsoftsoffer
r  mword.xed

<mw i d="nmv_001" >Paul </ mn>

<mw i d="nmv_002" >sai d</ mn>

<mw i d="nmwv_003" >t hat </ mn>

<mw i d="nmv_004" >he</ mn>

<mw i d="nmv_005">wi | | </ mn>

<mw i d="mwv_006" >accept </ mnv>

<mw i d="nmv_007">M crosoft’ s</ m>
<mw i d="nmv_008" >of f er </ m>

funct.xm

<funct id="funct_001">

<head i d="h_001" hr ef =" mwor d. xm #i d( mv_002) "/ >
<dep id="d_001" type="conp" intro="that" synt_real ="c"

hr ef =" mnvor d. xm #i d( mwv_006) "/ >

</ funct >

| mwor d. xmi
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<mw i d="nmv_001" >Paul </ mn>
<mw i d="nmv_002" >i nt ends</ m>
<mw i d="nmwv_003" >t o</ mn>

<mw i d="mv_004">| eave</ m»>
<mw i d="rmwv_005" >l BMK/ mn>

funct . xn

<funct id="funct_001">
<head id="h_001" hr ef =" mwor d. xm #i d(nw_002) "/ >
<dep id="d_001" type="conp" intro="to" synt_real ="x"
hr ef =" mwor d. xm #i d(nw_004) "/ >

</funct >

(@ towintheAmericasCuprequiresmoney
e mword.xed

<mw i d="nmwv_001" >t o</ mn>

<mw i d="nmv_002" >W n</ m>

<mw i d="nmv_003" >t he</ mn>

<nw i d="nw_004">Ameri ca’ s</ nw>
<mw i d="mv_005">Cup</ mn>

<nw i d="nw_006">r equi r es</ mn>
<mw i d="mv_007" >noney</ m>

funct. xm

<funct id="funct_001">

<head id="h_001" di ath="active" hr ef =" mwor d. xm #i d( nw_006) "/ >

<dep id="d_001" type="subj" intro="to" synt_real ="x" href="mwrd. xm #i d(mnv_002)"/>

<dep id="d_002" type="dobj" hr ef =" mwor d. xm #i d(nw_007) "/ >
</ funct>
<funct id="funct_002">

<head id="h_002" hr ef =" mwor d. xm #i d(nw_002)"/>

<dep id="d_003" type="dobj" intro="to" synt_real ="x" href="mword. xm #i d(mnv_004)..id(nmv_005)"/>
</ funct>

© dagi
e mword.xed

<rrw i d="mv_001" >dar e</ mn>
<nw i d="nw_002">gl i </ mn>

funct. xmn

<funct id="funct_001">
<head i d="h_001" href =" mwor d. xm #i d( mv_001) "/ >
<dep id="d_001" type="iobj" case="dat" href="mword.xm #i d(mnv_002)"/>
</ funct>

5.3.3.6 Markup Table

<dep>
id [ ASCI | ]
hr ef <mn>
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type subj, dobj, obj2, iobj, nmpd, conp
case [ ASCI 1]

synt _real ncl, cl, c, x

intro [ ASCI | ]

5.4 Language-specific constructions

In this section, some language-specific constructions which require some ad hoc pieces of
annotation are discussed and possible solutions are put forward and motivated.

5.4.1 Pro-drop

Asspecified above (see sec. 5.3.1.4), in pro-drop languages such as Italian or Spanish annotation
of subject relation is partial, as illustrated below for the sentence arrivai in ritardo '(l) arrived
late’:

subj(arrivare.<person=1,number=sing>, )

where i) the dependent dot is left empty and ii) the morphosyntactic features, which indicate
person, number (and gender) of the subject, can be recovered from the inflectional features
associated with the head.

As an alternative to this annotation, in SPARKLE implicit subjects are annotated as a relation
between the verbal head and an empty element PRO as follows:

subj(arrivare,pro)

where PRO elements are treated as dummy elements marked at least for person and number
features. We believe that this solution should be resisted, however, sinceit falsely imply that the
omitted subject isimplicitly realised at somelevel (theword level ?) and that the verb agreeswith
it.

5.4.1.1 Markup

We represent annotation of subject relationsin pro-drop languagesasa<f unct > element which
includesone<head> element and one<dep> element, marked as"subj" for itst y pe attribute,
with no value for hr ef . Agreement features are expected to be recovered from the <ma> unit
pointed tointhe hr ef value of the <head> element.

(1) arrivai inritardo (‘1 arrived late')

] mavor d. xmi
<rrw id="mv_001">arrivai </ m>

<mw i d="nmv_002" >i n</ mav>

<mw i d="nmwv_003">ritardo</ m>

| funct . xm
-
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<funct id="funct_001">
<head id="h_001" href="mword. xm #i d( mw_001)"/>
<dep id="d_001" type="subj"/>

</funct >

5.4.2 Imper sonal constructions

The representation proposed above for pro-drop phenomena can also be adopted to annotate
impersonal constructions (i.e. impersonal verbs or impersonal passives), wheretheverb formis
third person singular and no referential subject is neither understood nor expressed:

0ggi piove (‘today (it) rains’)

subj(piovere.<v_type=impers,person=3,number=sg, )
mod(piovere,oggi)

5.4.2.1 Markup

For the representation of impersonal constructions, the set of attributes of <head> elements
must be extended so as to include a new optional attribute v_t ype, bearing the unique value
"impers’.

<head>

v_type i npers

|(1) oggi piove (‘today (it) rains)

] maor d. xm

<rrw i d="mv_001">o0ggi </ mn>
<nw i d="nw_002">pi ove</ m»>

funct . xni

<funct id="funct_001">
<head id="h_001" v_type="inpers" person="3" href="mwrd. xm #i d(mw_002)"/>
<dep id="d_001" type="subj"/>
<dep id="d_002" type="nod" hr ef =" mwor d. xm #i d( nw_001) "/ >
</ funct>

5.4.2 Expletive subjects

Expletive subjects are referentially empty syntactic subjects, overtly realized by expletive
pronouns such as English it and there. We suggest that they should be annotated as follows:

+ it bothers John that Mary left

subj (bother,it)

dobj (bother,John)
comp(bother,leave.<introducer="that",synt_real="c">)
subj(leave,Mary)
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+ thereisawaspinthe garden

subj(be,there)
comp(be,wasp)
mod(be,garden.<intro="in",synt_real="nc">)

5.4.2.1 Markup
(1) it bothers John that Mary left
] maor d. xni
<mw i d="nw_001" >i t </ mw>
<mw i d="nmwv_002" >bot her s</ mn>
<mw i d="mv_003" >John</ mn>
<mw i d="nmv_004" >t hat </ mn>
<mw i d="mwv_005" >Mar y</ mn>
<mw i d="nw_006">| ef t </ mn>
funct. xm
<f imct i d="funct_001">
<head id="h_001" href =" mwor d. xm #i d( mv_002) "/ >
<dep id="d_001 type="subj" hr ef =" maor d. xm #i d(mwv_001) "/ >
<dep id="d_002 type="dobj" href =" mwor d. xm #i d( mv_003) "/ >
<dep id="d_003 type="conp" intro="that" synt_real ="c" href="mword. xm #i d( mnv_006) "/
</ funct>
<funct id="funct_002">
<head id="h_002" hr ef =" mnor d. xm #i d( mwv_006) "/ >
<dep id="d_004 type="subj" hr ef =" maor d. xm #i d( mw_005) "/ >
</ funct>

|(2) thereisawasp in the garden

] maor d. xmi

<mw i d="mv_001" >t her e</ mn>
<mw i d="nw_002">i s</ mw>
<mw i d="mv_003" >a</ m>

<nw i d="nw_004" >wasp</ mv>
<mw i d="nmwv_005">i n</ mnv>
<mw i d="nmv_006" >t he</ m»>
<mw i d="mwv_007" >gar den</ mn>

funct . xm

<funct id="funct_001">
<head id="h_001" hr ef =" maor d. xm #i d( mw_002) "/ >
<dep id="d_001 type="subj" hr ef =" maor d. xm #i d( mwv_001) "/ >
<dep id="d_002 type="conp" hr ef =" maor d. xm #i d( mw_004) "/ >
<dep id="d_003 type="nmpd" intro="in" synt_real ="nc" href="mwrd.xm #i d(mw_007)"/>
</ funct>
<funct id="funct_002">
<head id="h_002" hr ef =" maor d. xm #i d( mw_006) "/ >
<dep id="d_004 type="subj" hr ef =" mwor d. xm #i d( mv_005) "/ >
</ funct>

5.5 Possible Extensions to the basic scheme

In this section we introduce some extensions to the basi ¢ scheme described in the previous pages.
These extensions may be added on top of the core scheme whenever the user feels the need for
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encoding more information, or requires a finer graded categorization of phenomena

5.5.1 Elliptical constructions

We provide here an illustration of how the proposed mark-up scheme could be used for
annotation of eliptical constructions such asthose found in dial ogue texts and gapped conjuncts.
Consider, for instance, the following example:

A io sono andato a Roma (‘1 went to Rome’)
B:ioaParigi (‘Me, to Paris’)

subj(andare,io)
iobj(andare,Roma.<introducer="a">)
subj(ANDARE,i0)

iobj (ANDARE,Parigi. <introducer="a">)

TheideahereistolinkioandaParigi inturn B to the verb "andare", which isovertly expressed
only in turn A. This can be achieved by annotating an explicit subject relation between io and
sono andato in turn A, and an understood relation of subject holding between io and the lemma
ANDARE in turn B.

5.5.1.1 Markup

The only notabl e difference concerning annotation of elliptical headsisthat, inthiscase, <head>
elements no longer point to amorphological word (contained in a"mword.xml" file) in the usual
way, but rather refer to the lexical entry corresponding to the élliptical token. This presupposes
that a separate file containing all lexical entries be available in XML format.

5.5.1.2 Example

(1) A: io sono andato a Roma (‘1 went to Rome')
B:ioaParigi (‘Me, to Paris’)

] | ex. xm
<I érrma id="1_0053" pos="V' orth="andare"/>
<l emma id="|_1321" pos="V' orth="essere"/>

<l emma id="1_0001" pos="P"' orth="a"/>

<l emma id="|_2385" pos="V' orth="io"/>

<l emma id="1_5076" pos="N' orth="Roma"/>
<l emmm id="1_4503" pos="N' orth="Parigi"/>

maor d. xim

<mwv i d="m 001" type="P"> io

<lexit id="li_001" href="1ex.xm #id(l_2385)"/>
</ mw>
<nw i d="m 002" type="V"'> sono

<lexit id="1i_002" href="1ex.xm #i d(l_1321)"/>
</ mnv>
<mw i d="m 003" type="V'> andato

<lexit id="1i_003" href="1ex.xm #i d(l_0053)"/>
</ mw>
<mwv i d="m 004" type="PR'> a

<lexit id="1i_004" href="1ex.xm #i d(l_0001)"/>
</ mnv>
<mwv i d="m 005" type="N'> Roma

<lexit id="li 005" href="Iex.xm #id(l 5076)"/>
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</ mw>
<mw i d="m 006" type="P"> io

<lexit id="1i_006" href="1ex.xm #id(l_2385)"/>
</ mnv>
<mw i d="m 007" type="PR'> a

<lexit id="1i_007" href="1ex.xm #i d(l_0001)"/>
</ mw>
<mw i d="m 008" type="N'> Pari gi

<lexit id="1i_008" href="1ex.xm #id(l_4503)"/>
</ mnv>

In this example, reference to lexical unitsin thefilel ex. xm is made possible through use of
<l exi t> elements, hierarchically embedded into <mw> elements.

<l exit> elements are specified for a unique identifier and a hr ef pointer to the relevant
lexical entry.

| funct. xm
<funct id="funct_001">
<head id="h_001" hr ef =" maor d. xm #i d( mw_003) "/ >
<dep id="d_001" type="subj" hr ef =" maor d. xm #i d( mwv_001) "/ >
<dep id="d_002" type="iobj" intro="a" href="mwrd. xm #i d(nw_008)"/>
</funct >
<funct id="funct_002">
<head id="h_002" href ="1ex. xm #i d(|1 _0053)"/ >
<dep id="d_003" type="subj" hr ef =" mnor d. xm #i d( mw_006) "/ >
<dep id="d_004" type="iobj" intro="a" href="mwrd.xm #i d(mv_005)"/>
</ funct>

5.5.2 Coordinating constructions

The core annotation outlined in section 5.3 above makes no provision for the treatment of
coordinating constructions. In fact, given a sentence like John and Mary went to the restaurant,
the subject relation between the verb went on the one side and the two nouns John and Mary on
the other sideis only expressed separately for each head:

subj(go,John)
subj(go,Mary)

In order to explicitly annotate that John and Mary form part of a coordinated construction we
introduce here a set of special-purpose binary relations, namely AND, OR and COMMA, whose
arguments are coordinated conjuncts.

John and Mary went to the restaurant

subj(go,John)

subj(go,Mary)
iobj(go,restaurant.<introducer="to">)
AND(John,Mary)

5.5.2.1 Examples

(1) John and Mary went to the restaurant ‘
| maor d. xn ‘

<mN i d="nmw 001" >John</ mw>
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<nw
<nw
<nw
<nw
<nw
<nw

i d="mv_002" >and</ mn>

i d="my_003" >NMar y</ mv>

i d="mv_004" >went </ mn>

i d="nmwv_005" >t o</ mn>

i d="mv_006" >t he</ m>

i d="nmwv_007" >r est aur ant </ mn>

funct . xni

</

</

<f imct i d="funct_001">

<head id="h_001"

<dep id="d_001" type="subj"
<dep id="d_002" type="subj"
<dep id="d_003" type="iobj"

funct >

<arg id="arg_001"
<arg id="arg_002"
coor d>

intro="to"

<coord id="coord_001" type="and">

hr ef =" mnor d.
hr ef =" nwor d.
hr ef =" mnor d.
hr ef =" nwor d.

hr ef =" mnor d.
hr ef =" nwor d.

xm #i d(mw_004) "/ >
xm #i d(mw_001)"/ >
xm #i d(mw_003) "/ >
xm #i d(mw_007) "/ >

xm #i d(mw_001)"/ >
xm #i d(mw_003) "/ >

()

Yesterday | talked to Martha, Philip and their grandmother

maor d. xni

<nw
<nw
<nw
<nw
<nw
<nw
<nw
<nw
<nw

<mw i d="nmwv_001" >yest er day</ mn>
id="mv_002">| </ m»>

i d="mv_003" >t al ked</ mn>

i d="nmwv_004" >t o</ mn>

i d="mv_005">Martha </ m»>

i d="nmv_006" >, </ nw>

i d="mn_007" >Phi | i p</ nw>

i d="nmwv_008" >and</ mn>

i d="mv_009" >t hei r </ m>

i d="my_010" >gr andnot her </ nw>

funct.

xm

<f imct i d="funct_001">

<head i d="h_001"

<dep id="d_001" type="subj"
<dep id="d_002" type="nod"

<dep id="d_003" type="iobj"
<dep id="d_004" type="iobj"
<dep id="d_005" type="iobj"
</ funct>
<f unct

<head i d="h_002"

<dep id="d_006" type="nod"
</ funct>
<coord id="coord_001" type="conm">

<arg id="arg_001"
<arg id="arg_002"

</ coor d>
<coord id="coord_002" type="and">

<arg id="arg_003"
<arg id="arg_004"

</ coor d>

id="funct_002" >

intro="to"

href =" mwor d. xm #i d( mv_003) "/ >
hr ef =" maor d. xm #i d( mw_002) "/ >
href =" mwor d. xm #i d( mv_001) "/ >
hr ef =" maor d. xm #i d( mw_005) "/ >
href =" mwor d. xm #i d( mw_007) "/ >
hr ef =" mnor d. xm #i d( mw_010) "/ >

hr ef =" mwor d. xnd #i d(mw_010) "/ >
hr ef =" mwor d. xm #i d( mw_009) "/ >

hr ef =" mwor d. xnd #i d( mw_005) "/ >
hr ef =" mwor d. xm #i d( mw_007) "/ >

hr ef =" mwor d. xnd #i d(mw_007) "/ >
hr ef =" mwor d. xm #i d(mw_010)"/ >

5.5.2.2 Markup

Markup of coordinating constructions is done by means of two dedicated elements, namely
<coor d> eementsarevery similar to <f unct> elements, but
they arefurther specified for an attributet y pe. Possible valuesfor thisattributeareand, or and
conma. The element <coor d> contains <ar g> elements, which identify the lexical elements

<coor d> and <ar g>.
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that enter the coordinating relation. The markup tablesfor the<coor d> and <ar g> elements
areillustrated below:

<coor d>
i d [ ASCI | ]
type and, or, comma
<ar g>
i d [ ASCI | ]
hr ef <m>

5.5.3 Binding constructions

In this section we deal with the annotation of two types of constructions, namely relative clauses
and wh-clauses. In both cases, we will be concerned with extra-clause relations, asintra-clause
relations have already been covered by the basic scheme.

For example, given a sentence like the boy who | met yesterday is John, in addition to the
specification of all the usual dependency relations we may want to make explicit the relation
between boy and the relative pronoun who. This represents an important piece of linguistic
information, asit allows for an interpretation of boy as the intended direct object of the relative
clause who | met.

In order to explicitly annotate the relation between who and boy we introduce here a binary
relation called "bind", whose first slot istaken by the bound element (the relative pronoun in the
case at hand), and the second slot by the binding noun:

bind(who,boy)

The same piece of annotation comes in handy for establishing an extra-clausal relationship
between wh-interrogative pronounsin wh-questions and their respectiverepliesin dialogueturns,
asillustrated by the following example:

A: what would you like to eat?
B: chocolate

In anintra-clausal perspective, what is the object of eat. It would nonethel ess be useful to keep
record of the information that chocolatein turn B isunderstood asbindingwhat inturn A, and is
eventually adirect object of eat. In this case, we suggest to represent the relation between what
and chocolate through a"bind" relation, as follows:

bind(what,chocol ate)
A similar annotation can be applied to the following example:

A: where did you go?
B: to Rome
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subj(go,you)
iobj(go,where)

bind(where,Rome.<introducer="to">)

5.5.3.1 Examples

| maor d.

xm

<nw i d="nmw_001" >t he</ mn>

<mw i d="nmv_002" >boy</ mn>

<nw i d="nmw_003" >who</ mn>

<mw i d="nmv_004">| </ m>

<nw i d="nmw_005" >net </ m>

<mw i d="nmv_006" >yest er day</ mn>
<nw i d="nmw_007">i s</ nw>

<mw i d="nmwv_008" >John</ mn>

funct.

xm

<funct id="funct_001">
<head i d="h_001" hr ef =" nwor d.
<dep id="d_001" type="subj" href="muord.
<dep id="d_002" type="dobj" href="mword.
<dep id="d_003" type="nod" href="nmuord.

</ funct>

<funct id="funct_002">
<head i d="h_002" hr ef =" nwor d.
<dep id="d_004" type="subj" href="muord.
<dep id="d_005" type="conmp" href="mword.

</ funct>

<bi nd i d="bi nd_001">

<arg id="arg_001" hr ef =" nwor d.
<arg id="arg_002" hr ef =" nwor d.

</ bi nd>

xm #i d( mw_005)"/ >
xm #i d( mnv_004) "/ >
xm #i d( nw_003)"/ >
xm #i d( mnv_006) "/ >

xm #i d(nw_007)"/ >
xm #i d( mnv_002) "/ >
xm #i d( nw_008)"/ >

xm #i d( mnv_003) "/ >
xm #i d( nw_002)"/ >

l

mror d. xm '

<mw i d="mv_001" >what </ mn>

<nw i d="nmw_002">woul d</ mn>
<mw i d="nmv_003" >you</ mn>

<nw i d="nmw_004">l i ke</ mn>

<mw i d="mwv_005" >t o</ mn>

<nw i d="nw_006" >eat </ mn>

<mw i d="nmv_007">?</ m>

<nw i d="nw_008">chocol at e</ nw>

funct.xm

<funct id="funct_001">
<head i d="h_001"
<dep id="d_001" type="subj"
<dep id="d_002" type="conmp" syn_real ="x"
</funct>
<funct id="funct_002" >
<head i d="h_002"
<dep id="d_003" type="dobj"
</funct>
<bi nd i d="bi nd_001">
<arg id="arg_001"
<arg id="arg_002"
</ bi nd>

hr ef =" mwor d. xm #i d( nw_004) "/ >

hr ef =" mnor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" mnor d.

hr ef =" mnor d.
hr ef =" mnor d.

xm #i d( nw_003)"/ >
xm #i d( mv_006) "/ >

xm #i d( nw_006) "/ >
xm #i d( mv_001) "/ >

xm #i d( nw_001)"/ >
xm #i d( mv_008) "/ >

122

MATE



MATE Annotation Guidelines

(3) A: wheredidyou go?
B: to Rome
| maor d. xn

<mw i d="mv_001" >wher e</ mn>
<mw i d="nmv_002" >di d</ mn>
<mw i d="rmv_003" >you</ mw>
<mw i d="mwv_004" >go</ mn>
<mw i d="mv_005">?</ m>

<mw i d="nmwv_006" >t o</ mn>
<mw i d="mv_007" >Rone</ mn>

funct . xni

<funct id="funct_001" >
<head i d="h_001" hr ef =" nwor d. xm #i d(nw_004)"/>
<dep id="d_001" type="subj" href="mword. xm #i d(mnv_003)"/>
<dep id="d_002" type="iobj" href="mwrd. xm #i d(mnv_001)"/>

</funct>
<bi nd i d="bi nd_001">
<arg id="arg_001" hr ef =" mwor d. xm #i d(nw_001) "/ >
<arg id="arg_002" hr ef =" nwor d. xm #i d(nw_007)"/>
</ bi nd>
5.5.3.2 Markup

Markup of binding relations requires <bi nd> elements, which are very similar to <f unct >
and <coor d> elements, except that they are not specified for any attribute apart from a unique
identifier. <bi nd> elements contain <ar g> elements, which identify the lexical elements that
enter the binding relation. The markup table for the <bi nd> element isillustrated below. For
<ar g> elements, see section 5.5.2.1.

<bi nd> ‘

id [ ASCI I ] ‘

Annotation at the functional level

Hereafter we provide an example of annotation at the functional level.

| funct . xm

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<! DOCTYPE funct_file SYSTEM "funct.dtd">

<funct_file>

<funct id="funct_001">

<head id="h_001" hr ef =" mwor d. xm #i d(nw_001)"/>
<dep id="d_001" t ype="dobj " hr ef =" mwor d. xm #i d(nw_003) "/ >
<dep id="d_002" type="nod" hr ef =" mwor d. xm #i d( nw_005)"/>
</funct>
<funct id="funct_002">
<head id="h_002" hr ef =" mwor d. xm #i d( nw_005) "/ >
<dep id="d_003" t ype="dobj " hr ef =" mwor d. xm #i d( nw_007) "/ >

<dep id="d_004" type="iobj" intro="from href="mword.xnl # d(mw_010)"/>
<dep id="d_004.5" type="iobj" intro="to" href =" mwor d. xm #i d(nw_012) "/ >
</ funct >
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<dep i d="d_005"
<dep i d="d_006"
</ funct >

<dep id="d_007"
</ funct >

<dep i d="d_008"
<dep id="d_009"
</ funct>

<dep id="d_010"
<dep id="d_011"
</ funct >

<dep id="d_012"
</ funct >

<dep id="d_013"
<dep id="d_014"
</ funct >

<dep id="d_015"

<dep id="d_016"

<dep id="d_017"
</ funct >

<dep id="d_018"
<dep id="d_019"
</ funct >

<dep id="d_020"
<dep id="d_021"
</ funct>

<dep id="d_022"
</ funct >

<dep id="d_023"
<dep id="d_024"
</ funct >

<dep id="d_025"
<dep id="d_026"
</ funct>

<dep id="d_027"
</ funct>

</ funct >
</funct_file>

<funct id="funct_003">
<head id="h_003"

type="subj "
t ype="nod"

<funct id="funct_004">
<head id="h_004"

t ype="nod"

<funct id="funct_005">
<head i d="h_005"

type="subj"
type="dobj '

<funct id="funct_006">
<head id="h_006"

type="nod"
type="nod"

<funct id="funct_007">
<head id="h_007"

type="nod"

<funct id="funct_008">
<head i d="h_008"

type="subj"
type="nod"

<funct id="funct_009">
<head id="h_009"

type="subj"

t ype="conp"
type="nod" intro="at"

<funct id="funct_010">
<head id="h_010"

type="nod"
type="mod" intro="of"

<funct id="funct_011">
<head id="h_011"

type="subj"
type="nod"

<funct id="funct_012">
<head id="h_012"

type="nod"

<funct id="funct_013">
<head id="h_013"

type="subj"
t ype="conp"

<funct id="funct_014">
<head id="h_014"

type="nod"
type="nod"

<funct id="funct_015">
<head id="h_015"

type="nod" intro="at"

<funct id="funct_016">
<head id="h_016"

hr ef =" mwor d. xm #i d(nw_015) "/ >
href =" mwor d. xm #i d(nw_017) "/ >
hr ef =" nwor d. xm #i d(nw_014)"/>

href =" mwor d. xm #i d(nw_017) "/ >
hr ef =" mwor d. xm #i d(nw_018) "/ >

hr ef =" mwor d. xm #i d(nw_021) "/ >
hr ef =" mwor d. xm #i d(nw_019) "/ >
hr ef =" mwor d. xm #i d(nw_023) "/ >

hr ef =" mwor d. xm #i d(nw_023) "/ >
hr ef =" mwor d. xm #i d(nw_022) "/ >
hr ef =" mwor d. xm #i d(nw_026) "/ >

hr ef =" mwor d. xm #i d(nw_026) "/ >
hr ef =" mwor d. xm #i d(nw_027)"/>

hr ef =" mwor d. xm #i d(nw_029) "/ >
href =" mwor d. xm #i d(nw_031)"/>
hr ef =" mwor d. xm #i d(nw_028) "/ >

hr ef =" mwor d. xm #i d(nw_033) "/ >
hr ef =" mwor d. xm #i d(nw_032) "/ >
hr ef =" mwor d. xm #i d(nw_035) "/ >
hr ef =" mwor d. xm #i d(nw_039) "/ >

hr ef =" mwor d. xm #i d(nw_035) "/ >
hr ef =" mwor d. xm #i d(nw_034) "/ >
hr ef =" mwor d. xm #i d(nw_037)"/>

href =" mwor d. xm #i d(nw_041) "/ >
hr ef =" mwor d. xm #i d(nw_044)"/>
hr ef =" mwor d. xm #i d( nw_040) "/ >

hr ef =" mnor d. xml #i d(nw_044)"/ >
href =" mwor d. xm #i d(nw_042) "/ >

hr ef =" mwor d. xm #i d(nw_046) "/ >
hr ef =" mwor d. xm #i d(nw_045) "/ >
hr ef =" mwor d. xm #i d(nw_048) "/ >

hr ef =" mwor d. xm #i d(nw_048) "/ >
hr ef =" nmwor d. xm #i d(nw_047)"/>
hr ef =" mwor d. xm #i d( nw_050) "/ >

hr ef =" mwor d. xm #i d(nw_046) "/ >
hr ef =" mwor d. xm #i d(nw_052) "/ >

href ="1 ex. xm #i d(| _00x)"/ >

<dep id="d_028" type="subj" href="1ex. xm #i d(1 _00x)"/>
<dep id="d_029" type="conp" hr ef =" mwor d. xm #i d(nw_054)"/>
<dep id="d_030" type="nod" intro="at" hr ef =" mwor d. xm #i d(nw_057) "/ >
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Dialogue Act Markup

Marion Klein (DFKI)

1.Introduction

The scope of this chapter is the level of dialogue acts and its markup. Dialogue acts are also
referred to as moves, or illocutionary acts. They mark important characteristics of utterances,
indicate the role or intention of an utterance in a specific dialogue, and make relationships
between utterances more obvious.

Base units of dialogue acts are utterances or segments. They are considered as sequences of
words. Utterances/segments are sub components of turns which are speaking units of dialogue
partners.

Dialogue act annotation isused for training and testing purposes of NLP systems. One can derive
statistical predictions about follow-up dialogue acts based on previous dialogue act annotations
and on pattern recognition to improve performance of recognisers. Furthermore, dialogue act
language models serve to study intonation, and to analyse referring expressions.

In thefollowing we summarize the results of scheme comparisonin D1.1toreflect the state of the
art on thislevel. Based on thisinformation we suggest best practice methods for scheme design
which fulfil the requirements derived from the comparison. Finally, an example-markup and
further supported schemes are stated.

2. Existing Schemes

In D1.1 we compared 16 different schemes, developed in the UK, Sweden, the US, Japan, the
Netherlands and Germany. Not all of these schemes can be annotated reliably and are suitablefor
reuse. Therefore some selecting criteria are needed to find out which schemes are appropriate:

Criteria (short version of D1.1):
1. Existence of coding book.
. Number of annotators.

. Level of annotator’s expertise.

. Number of dialogues annotated.

. Underlying task.

2
3
4
5. Evaluation of scheme.
6
7. Languages applied to.
8

. Usedin NLP systems.

The table below gives a brief overview of the comparison. More details can be found in D1.2.
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chemes criteria
1 2 3 4 5 6 7 8
Alparon + |3 experts  |500 d. 77% agreem. |DES D +
Chat + |huge |experts [160MB |- - many -
Chiba + |10 experts |22 d. 0.57<a<0.68 [DIRBA, TR |J ?
Coconut + |2 experts |16 d. + FUR E +
Condon & Cech's|+ |5 fairly exp. (88 d. 91% agreem. |TS E +
C-Star + |5 experts  |230d. - TR E,JK, I [+
DAMSL + 4 experts  |18d. k=0.56 - E +
Flammia's + |7 trained [25d. k>= 0.6 DES E ?
Janus + 4 experts  |many 89% agreem. |BA E +
Linlin + 4 experts  |140d. 97% agreem. [TR,TS S +
Map Task + |6 experts {128 d. k=0.83 DIR E +
Nakatani’s + |6 naive 72d. - INSTR E +
SLSA + |7 experts {100 d. + COu S +
SWBD-DAMSL [+ |9 experts |1155d. |0.8<k<0.84 |- E +
Traum’s + |3 experts |36 d. + - E +
\V erbmobil + 3 naive 1172d. |k=0.84 BA E,JG [+
Overview of Scheme Comparison

Abbreviations:

BA business appointment

COU |courtroom interaction

DES |directory enquiry service

DIR giving direction

FUR  |[furnishing rooms interaction

INSTR |giving instruction (e.g. about cooking)
TS transport

TR travel

D Dutch
E English
G German
I

J

K

S

Italian
Japanese
Korean
Swedish

The results of the comparison are:

o Coding books are provided for al schemes so that they can be used by other
coders.

o All schemes seem to be applicable as they were applied to corpora of reasonable
size by several annotators. Additionally, most of the schemes are used in NLP
systems.

o Most schemes seem to be difficult to use as annotators were trained or experts.
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o Schemeswhich stateinter-coder agreement show intermediateto good resultsand
arereliable.

o Most of the schemes are hard to reuse in a different context because they are
domain/task or language dependent.

Thelast item of thelist iscrucial. At the moment it is not possible to come up with ageneral list
of phenomena for the level of dialogue acts which would suit everybody’s requirements. What
phenomenaa scheme models depends on the research interests of ascheme devel oper which vary
to agreat extend.

3. Best Practice for Dialogue Act Scheme Design

Instead of proposing the scheme for the level of dialogue acts we would rather like to point
scheme devel opersto abest practice method as considered by the Discourse Resource Initiative
(DRI):

1 Make a list of al phenomena you are interested in and assign a certain
characteristic set of tags to each phenomena.

2 Usethismulti-dimensional scheme by yourself, apply it to sometraining corpora
and test reliability.

3 Hatten the multi-dimensional scheme to a single-dimensional one, by merging
tags which always occur together and deleting those which were never used.
Remember not to have any extremely small categories as coders tend to overuse
them and use natural, easy observable distinctions of tags which are easy to
remember.

4 Provide a coding book for the single-dimensional scheme, including tag set
definition, decision tree and example annotations.

5 Develop amapping mechanism to convert multi-dimensional annotation to single-
dimensional annotation and the other way around.

6 Randomly check the coding by reliability tests and improve your scheme(s), if
necessary.

7 Document al steps!

The advantage of thismethod isthat the multi-dimensional scheme supportsreusability becauseit
models the different phenomena best, and thus, is easier to understand by foreign scheme
developers. The single-dimensional scheme, on the other hand, iseasier to apply which speeds-up
the annotation process and hence, makes annotation less expensive. For these reasons the
flattened scheme is much more appropriate for mass data annotation.
Of course, a flattened scheme is not necessarily required and if coders are happy with multi-
dimensional coding, the time-consuming process of flattening (3.) can be omitted.
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4. Markup

The approach in MATE isto reuse the DAMSL scheme as an example for a multi-dimensional
scheme and avariant of SWBD-DAMSL asits example flattened counterpart. SWBD-DAMSL
was derived from the original DAMSL scheme using the techniques described above.
Unfortunately some additional tags were added so that an exact mapping from one schemeto the
other is not possible any more. For this reason the MATE SWBD-DAMSL variant omits these
additional tags. The following graphics shows the relation between the tag sets, where DAM SL
tags are typed in small letters and SWBD-DAMSL tags are typed in capital letters:

communi cative-status

uninterpretable  UNINTERPRETABLE
commuricative-status <ab&ndanﬁd ABANDONED
selftalk SELF-TALK

* information-level
task TASK (DEFAULT)
task-rmanagement TASK-MANAGEMENT
informati on-level
communication- manageme it COMMUNICATION-MANAGEMENT
cither
» forward-looking-function
assett
Statenlent —======r— - -— oo - - - - —--om————-o——o- oo STATEMENT
reassett
action-directive  ACTION-DIRECTIVE
influencing-addre ssee-fumre-action <
oper-option
offer-------- % OFFER COMMIT OPEN-OPTION
commiting-speaker-firmre-action < T
comumit -~
info-request INFO-REQUEST
forward-looking-Tunction tpening OPENING
conventional <
closing CLOSING
explicit-performarive
exclamaticn
other-forward-function OTHER-FORWARD-FUNCTION
* backward-looking-function
aecept ACCEPT
deceplpart —om- oo “TTTToTITziza=--- MAYBE ACCEPT-PART
maybe - -----" 77T
agreement : REJECT-PART
reject-part
. REJECT
reject
hold HOLD
signal-non-understanding SIGNAL-NON-UNDERSTANDING
acknowledge ACKNOWLEDGE
backward-looking-Tunction understanding signal-understanding <n€peat—rephtase REPEAT-REPHRASE
completion COMPLETION
correct-nisspeaking CORRECT-MISSPEAKING
answer ANSWER (DEFAULT)
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For information on the tag set description we want to refer to the coding books of DAMSL and
SWBD-DAMSL.

All dialogue act tags are XML elements and are children of a basic dialogue act unit, caled
segment. Such a unit is the amount of material that can be attributed one dialogue act /
illocutionary function. Each element has as its attributes an unique identifier (id) and segment
elements have in addition areference to the word level (href), the base level for dialogue acts.

The mapping mechanism from theinternal DAM SL schemeto its surface counterpart, avariant of
the SWBD-DAMSL scheme, isrealised using MATE style sheets. Mapping can be performedin
both directions. The relevant stylesheets are presented in the appendix (interna structure to
surface structure stylesheet, surface structure to internal structure stylesheet).

5. Other Supported Schemes

Other schemes which will be supported in the MATE workbench are the Map Task and the
Verbmobil scheme. Both schemes are well-documented and successfully reliability tested. They
belong to the most well-known schemes and servein the MATE workbench as successfully used,
task-oriented and domai n-dependent exampl e schemes. Detail s about the tagsets of both schemes
can befoundintheir coding-books (Map Task coding book, VVerbmobil coding book) and in their
coding modules (Map Task coding module, Verbmobil coding module).

6. Summary

Based on the great variety of schemes we compared in D1.1 we presented a method of coding
scheme design that supports reusability of schemes and aso leads to reliable mass data
annotation. We used the DAMSL and avariant of the SWBD-DAM SL schemeto exemplify our
proposal. DTDs, example annotations, and conversion stylesheetsin the appendix supplement our
approach. Asadditional examples, the Map Task and Verbmobil schemesareimplemented inthe
workbench.

Dialogue Acts: Annotation example

| wor d. xn

<?xm version="1.0"?>
<! DOCTYPE transcripti on SYSTEM "word. dtd">
<transcription>
<turn id="turn_50" who="u">
<utt id="utt_52">
<word i d="wor d_260">use</wor d>
<word i d="word_261">t he</ wor d>
<word i d="word_262">hel i copt er </ wor d>
<word id="word_263" std="mi ss">to</word>
<wor d i d="wor d_264">get </ wor d>
<word id="word_265">t he</ wor d>
<word i d="word_266">peopl e</ wor d>
<word id="word_267">fronx/ wor d>
<wor d i d="word_268">sout h</ wor d>
<word id="word_269">del t a</ wor d>
<word i d="word_270" >t o</ wor d>
<word i d="word_271">del t a</ wor d>
</utt>
</turn>
<turn id="turn 51" who="s">
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<utt id="utt_53">
<word id="word_272">al ri ght </ wor d>
</utt>
</turn>
<turn id="turn_52" who="u">
<utt id="utt_54">
<wor d i d="wor d_273" >wher e</ wor d>
<word id="word_274">ar e</ wor d>
<wor d i d="word_275" >t he</ wor d>
<word i d="word_276" >peopl e</ wor d>
<word id="word_277" std="ins">|eft</word>
</utt>
</turn>
<turn id="turn_53" who="s">
<utt id="utt_55">
<word id="word_278">i </ word>
<word i d="word_279">don’ t </ wor d>
<wor d i d="wor d_280">under st and</ wor d>
<word i d="word_281">your </ wor d>
<word i d="word_282">ref erence</ wor d>
<word i d="word_283">t o</ wor d>
<word i d="word_284">t he</ wor d>
<word i d="wor d_285">peopl e</ wor d>
<word id="word_286">l ef t </ wor d>
</utt>
</turn>
<turn id="turn_54" who="u">
<utt id="utt_56">
<wor d i d="wor d_287" >wher e</ wor d>
<word id="word_288">ar e</ word>
<wor d i d="wor d_289" >t he</ wor d>
<word i d="wor d_290" >peopl e</ wor d>
</utt>
</turn>
<turn id="turn_55" who="s">
<utt id="utt_57">
<word i d="word_291" >t her e</ wor d>
<word id="word_292">ar e</ wor d>
<word i d="word_293">2</wor d>
<word i d="wor d_294" >gr oups</ wor d>
<wor d i d="wor d_295" >of </ wor d>
<word i d="word_296" >peopl e</ wor d>
<word i d="word_297">at </ wor d>
<word id="word_298">del t a</ wor d>
</utt>
</turn>
<turn id="turn_56" who="u">
<utt id="utt_58">
<wor d i d="wor d_299" >wher e</ wor d>
<word i d="word_300">ar e</ wor d>
<word i d="word_301">al | </ wor d>
<word i d="word_302">t he</ wor d>
<word i d="wor d_303">peopl e</ wor d>
</utt>
</turn>
<turn id="turn_57" who="s">
<utt id="utt_59">
<word i d="word_304">t her e</ wor d>
<wor d i d="wor d_305" >ar e</ wor d>
<word i d="word_306">6</wor d>
<word i d="word_307">gr oups</ wor d>
<word i d="word_308">of </ wor d>
<word i d="wor d_309" >peopl e</ wor d>
<word id="word_310">at </ wor d>
<word i d="word_311">del t a</ wor d>
<word id="word_312">and</ wor d>
<word i d="word_313">1</wor d>
<wor d i d="wor d_314">at </ wor d>
<wor d i d="wor d_315">sout h</ wor d>
<word id="word_316">del t a</ wor d>
</utt>
</turn>
</transcription>

Dialogue Acts. Example annotation for the internal scheme

] i nternal . xn

<?xm version="1.0" ?>
<! DOCTYPE da_internal _file SYSTEM "da_i nternal .dtd" []>
<da_internal _file>
<segnment id="x1" href="word.xm #i d(word_260)..id(word_271)">
<information level id="il task x2">
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<task id="x2"/>
</information_| evel >
<f orward_| ooki ng_function id="flf_action_directive__ x3">
<i nfl uenci ng_addressee_future_action id="iafa_action_directive__x3">
<action_directive id="x3"/>
</infl uenci ng_addressee_future_acti on>
</ f orwar d_| ooki ng_f uncti on>

</ segnent >
<segment id="x4" href="word.xm #i d(word_272)">

<information_| evel id="il_conmunicati on_nmanagenent__x5">
<conmuni cat i on_nmnagenent id="x5"/>
</information_| evel >
<backwar d_| ooki ng_function id="blf_acknow edge__x6">
<under st andi ng i d="u_acknow edge__x6">
<si gnal _understandi ng i d="su_acknow edge__x6">
<acknow edge id="x6"/>
</ si gnal _under st andi ng>
</ under st andi ng>
</ backwar d_| ooki ng_f uncti on>

</ segnent >
<segnent id="x7" href="word.xm #i d(word_273)..id(word_277)">

<information_level id="il_task__x8">
<task id="x8"/>

</information_| evel >

<f orward_l ooki ng_function id="flf_info_request__x9">
<info_request id="x9"/>

</ f orwar d_| ooki ng_f uncti on>

</ segment >
<segment id="x10" href="word.xm #i d(word_278)..id(word_286)">

<information_| evel id="il_conmunication_managenent__ x11">
<conmuni cati on_nmnagenent id="x11"/>
</information_| evel >
<f orward_| ooki ng_function id="flf_statenment__x12">
<statement id="x12"/>
</ f orwar d_| ooki ng_f uncti on>
<forward_| ooki ng_function id="flf_offer__open_option__x13">
<conmi tting_speaker_future_action id="csfa_offer__open_option__x13">
<offer id="offer__open_option__x13"/>
</ commi tting_speaker_future_action>
</ forward_| ooki ng_functi on>
<forward_| ooki ng_function id="flf_conmt__open_option__x13">
<conmm tting_speaker_future_action id="csfa_conmt__open_option__x13">
<commit id="conmt__open_option__x13"/>
</ commi tting_speaker_future_action>
</ f orwar d_| ooki ng_f uncti on>
<forward_| ooki ng_function id="flf_open_option__open_option__x13">
<i nfl uenci ng_addressee_future_action id="iafa_open_opti on__open_option__x13">
<open_option id="open_option__open_option__x13"/>
</infl uenci ng_addressee_future_acti on>
</ forward_| ooki ng_functi on>
<backwar d_| ooki ng_function id="blf_signal _non_understandi ng__x14">
<under st andi ng i d="u_si gnal _non_under st andi ng__x14">
<si gnal _non_under st andi ng i d="x14"/>
</ under st andi ng>
</ backwar d_| ooki ng_f uncti on>

</ segnent >
<segment id="x15" href="word. xm #i d(word_287)..id(word_290)">

<information_level id="il_task__x16">
<task id="x16"/>

</information_|evel >

<f orward_| ooki ng_function id="flf_info_request__x17">
<info_request id="x17"/>

</ f orwar d_| ooki ng_f uncti on>

<backwar d_| ooki ng_function id="blf_answer__x18">
<answer id="x18"/>

</ backwar d_| ooki ng_f uncti on>

</ segnent >
<segment id="x19" href="word.xm #i d(word_291)..id(word_298)">

<information_|level id="il_task__x20">
<task id="x20"/>

</information_| evel >

<forward_| ooki ng_function id="flf_statement__x21">
<statement id="x21"/>

</ forward_| ooki ng_functi on>

<backwar d_| ooki ng_function id="blf_answer__x22">
<answer id="x22"/>

</ backwar d_| ooki ng_f uncti on>

</ segment >
<segnent id="x23" href="word.xm #i d(word_299)..id(word_303)">

<information_|level id="il_task__x24">
<task id="x24"/>

</information_| evel >

<f orward_| ooki ng_function id="flf_info_request__x25">
<i nfo_request id="x25"/>

</ f orwar d_| ooki ng_f uncti on>

</ segnent >
<segment id="x26" href="word.xm #i d(word_304)..id(word_316)">

<infarmatinon | evel id="il tack x27">
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<task id="x27"/>

</information_| evel >

<forward_| ooki ng_function id="flf_statenment__x28">
<statement id="x28"/>

</ f orwar d_| ooki ng_f uncti on>

<backwar d_| ooki ng_function id="blf_answer__x29">
<answer id="x29"/>

</ backwar d_| ooki ng_f uncti on>

</ segnent >
</da_internal _file>

Dialogue Acts: Example Annotation for the surface scheme

‘ da_surfce. xm

<?xm version="1.0"?>
<! DOCTYPE da_surface_file SYSTEM "da_surface.dtd" []>
<da_surface_file>
<segnment id="x1" href="word. xnl #i d(word_260)..id(word_271)">
<task id="x2"/>
<action_directive id="x3"/>
</ segnent >
<segment id="x4" href="word. xnl #i d(word_272)">
<communi cati on_managenent id="x5"/>
<acknow edge id="x6"/>
</ segnent >
<segment id="x7" href="word.xnml #i d(word_273)..id(word_277)">
<task id="x8"/>
<i nfo_request id="x9"/>
</ segnent >
<segment id="x10" href="word. xm #i d(word_278)..id(word_286)">
<communi cati on_nmanagenent id="x11"/>
<statenent id="x12"/>
<offer___commt__ open_option id="open_option__x13"/>
<si gnal _non_under st andi ng i d="x14"/>
</ segnent >
<segment id="x15" href="word. xm #i d(word_287)..id(word_290)">
<task id="x16"/>
<i nfo_request id="x17"/>
<answer id="x18"/>
</ segnent >
<segment id="x19" href="word.xm #i d(word_291)..id(word_298)">
<task id="x20"/>
<statenment id="x21"/>
<answer id="x22"/>
</ segnent >
<segment id="x23" href="word. xm #i d(word_299)..id(word_303)">
<task id="x24"/>
<info_request id="x25"/>
</ segnent >
<segnment id="x26" href="word. xm #i d(word_304)..id(word_316)">
<task id="x27"/>
<statenent id="x28"/>
<answer id="x29"/>
</ segnent >
</ da_surface_file>
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COREFERENCE

Massimo Poesio

1 Coding Purpose

In this chapter we present the coding schemes for coreference in dialogues supported in the
MATE project.

1.1 What is’coreference’ ?

Theterm ‘ coreference annotation’ is used in an informal way in corpuswork to indicate both the
annotation of (generalized) anaphoric information and of information about reference proper. We
use the term Anaphoric Relation to indicate the relation between two textual elements that
denote the same object; the subsequent mention of an entity already introduced i s often marked by
means of a particular type of noun phrase (NP) called an anaphoric expressions. Annotating
corpora with information about such relations between elements of atext isuseful both from a
linguistic point of view and for applications such asinformation extraction. A typical example of
anaphoric expression are pronouns such as he in the text

John arrived. He looked tired.

In the preferred reading of this text, the pronoun he is a sort of ‘abbreviated mention’ of the
individual 'John’ which isdenoted by the expression John. Following the terminology introduced
by Sidner (1979) we will say that in the examplejust discussed the pronoun he co-specifieswith
the proper name John, and wewill call John the antecedent of the pronoun. Wewill also say that
two strings co-r efer when they point to the same entity in the world. In the example above, the
pronoun he and the proper name John both co-specify and co-refer; more in general, two
expressions may co-specify without co-referring, as we will see below.

The notion of anaphora just introduced is often generalized to relations other than identity. So-
called bridging references (Clark, 1977) are expressions that denote objects only related to the
denotation of their antecedent by (shared) generic knowledge. An exampleistheindicatorsin:

John has bought a new car. The indicators use the latest laser technology.

We are ableto interpret the description the indicator s because we know that indicators are a part
of cars, and a car was mentioned in the first sentence. Some of the relations that may hold
between a bridging reference and its antecedent include part-whole as in the example just seen,
and element-set (asin_The Italian team didn’t play well yesterday until the centre-forward was
replaced in the 30th minute). A bridging reference may also refer to the object fillingaroleinan
event, whether implicitly or explicitly introduced, e.g. A young woman was attacked earlier this
evening on Town Moor._The assailant was chased by a member of the public, but managed to
escape. (A detailed survey of alternative classifications of bridging descriptions proposed in the
literature can be found in Vieira (1998).)

Another example of expression which has an "antecedent’, but whose rel ation with the antecedent
isnot of identity, isthe expression onein Wendy prefersthered T-shirt to the yellow one. Inthis
case, we are talking about two distinct T-shirts, of different colours. The expression one thus
denotes something like an object type rather than an object token. Pronouns can enter in the same
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type of semantic relation with their antecedents, albeit morerarely: the classical example of this
are sentences such as The man who gave his paychegue to hiswife waswiser than the man who
gave it to his mistress, which give this kind of pronouns the name paycheck pronouns. Y et
another example of indirect relation between an anaphoric expression and its antecedent are
bound pronouns (Partee, 1972). In Nobody likesto |ose hisjob, the pronoun hisdoes not ‘refer’ to
the same object as its antecedent, the quantifier nobody (which does not refer to anything); this
anaphoric expression is best seen as playing the role of avariablein first order logic.

Sofar, we have seen exampl es of anaphoric expressionswhich refer back to an object introduced
inthetext, or are somehow related to it (asin the case of bridging references). However, for some
applications (especially multimedia ones) it is also useful to mark the cases in which an
expression in the text refers to an object that has not been mentioned before, but is ‘accessible
becauseit ispart of the visible situation: these expressions are called deictics or also indexicals.
An example of indexical expression in areal life conversation is the salt in an utterance of the
sentence pass me the salt, pleasein acontext in which the salt hasn't been mentioned before. The
MapTask corpus collected at HCRC contains a number of references to so-called landmarks' -
objects on amap that the participants in a conversation look at while doing the task - which are
also deicticinthissense, asarethereferencesto objects on the screeninthe GOCAD corpusfrom
LORIA.

1.2 Issuesto be considered in a dialogue cor efer ence annotation scheme

Whether one is working on text or dialogue, the main problem in annotating anaphora is that
almost every word in atext may be anaphoric (in the generalized sense discussed above) to some
extent; hand-annotating all anaphoric expressions and all anaphoric relations is therefore
impossible, except for small amounts of text. When designing ascheme for annotating anaphoric
relationsit isthen necessary to identify the anaphoric expressions and rel ations more rel evant for
one's needs. Narrowing the scope of the scheme may also be necessary in order to achieve good
agreement among subjects.

This can be done by specifying syntactic constraints on markables, which arethetext spanswhich
enter into coreference rel ationships, by specifying constraints on the sorts of objectsintheworld
for which coreference will be marked up, or by restricting the kinds of coreferential relations
which will be considered (for instance, by deliberately failing to mark bridging references). In
addition to the problem of what counts as a markable, there are additional difficultieswhich are
thrown up by annotating dialogue instead of text: what to do about marking up coreferences
which occur during disfluent speech, and what to do if the participantsin adialogue do not agree
about what an expression refers to, especialy if they know about different objects in the world.

1.2.1 Syntactic restrictions on markables

One way of limiting the annotation task is to use syntactic restrictions to determine a set of text
gpans which the coder will then consider as markables for coreference relations. For instance,
many schemes restrict mark-up to NPs, whether these are determined by the human coder or
automatically viaamorphosyntactic tagger. And even so, the choice of NPsto serve as markables
isnot straightforward. For instance, it is quite commonto ignorefirst and second person pronouns
when marking. It is not clear whether to mark appositionsin noun phrases separately (asin "one
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of enginesat Elmira, say engine E2" or "The Admiral’s Head, that famous Portsmouth hostelry
"). Similarly, noun phrases in post-copular position can be problematic. For example, it can be
argued that in (1.1) a policeman is clearly expressing a predicate, and therefore need not be
marked, whereasin (1.2) (to beimagined being said while looking at the sky at night), both the
planet on the left and Venus are clearly referring expressions; it’s not so clear how to handle the
president of the board in (1.3).

(2.1) Johnisa policeman.
(1.2) Theplanet on theleft is Venus.
(2.3) Johnisthe president of the board.

It may be useful to mark empty elements such asthat seenin Seve the flour and baking powder
into the fat. Mix _., even though they leave no trace in the words of the transcript. Anaphoric
references to events and other abstract objects may aso stretch the notion that markables are
traceable NPs.

Anissuethat hasto be considered when thinking about other languagesisthat in languages such
as Spanish and Italian, anaphoric expressions may be morphologically incorporated in theverb: In
Italian, for example, certain clitics behave like verb suffixes:

(1.4) A: Adesso dammelo. [Now give-to me-it]

Because the most common syntactic constructionsfor coreferential expressionsdiffer in different
languages, because people may wish to use different syntactic constraintsfor different purposes,
and because, even with the same purposes, people use different automatic morphosyntactic
taggers which make different syntactic distinctions, it is not sensible to impose any standard
views on the correct syntactic constraintsto usefor pre-filtering possible markables. Asaresult,
our approach isto alow the user of the MATE workbench to decide upon a syntactic constraint
which suits their corpus and their automatic tagging, by expressing it in the MATE query
language. Users who do not wish to impose syntactic constraints at all (for instance, those
interested in determining what the distribution of syntactic constructions are for the different
kinds of coreferencerelations) may specify anull constraint, in which casethe human coder must
scan the compl ete text looking for referring expressions to code.

1.2.2 Choosing an object type constraint on markables

Aswell asusing syntactic constraintsto cut down on the number of coreference annotations, itis
also possible to specify restrictions on the kinds of objectsin the world for which coreferenceis
of interest. For instance, in the Map Task, researchers often want to know about coreference
relations for map landmarks but not for anything else. Aswith syntactic constraints, reasonable
object type constraints will depend on the material being marked. Therefore, again our approach
isto alow the user of the MATE workbench to specify this constraint, either asapre-determined
list of objectsor by giving adescription of the objects of interest. Inthislatter case, itisof course
impossible for the workbench itself to determine which text spansfit the constraint, and so this
constraints forms part of the coding instructions for the human user to follow.

1.2.3 Restricting the cor eference relations to be marked
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Another way of limiting the coreference annotation task is to ask the coder only to mark some
kinds of coreferencerelations. For instance, the very simplest coreference schemes, likeMUCCS
(Hirschman, 1997) and the scheme used in the Map Task, only specify arelationship when the
two discourse entities being linked refer to the same object. One good reason for limiting
coreference annotation exercises by restricting the set of relationsto be marked isthat for many of
the most interesting relations, reliable annotation schemes have not yet been devel oped. The best
reliability information to date comes from work by Poesio and Vieira(1997), which concentrated
on marking definite descriptions on texts from the Wall Street Journal. Their results confirm
Fraurud's (1990) impression that the only distinction that can be marked reliably isthat between
first mentions and subsequent mentions; bridging references proved remarkably difficult to
classify reliably. Of course, for many purposes, and especially for linguistic research on therole
of bridging, even unreliable coding may be valuable; however, for large-scale annotation
exercises with alanguage engineering bent, asimpler set of relations may be more appropriate.

1.2.4 Deciding what to do about disfluencies

When annotating dial ogues, new problems arise, one of which iswhat to do about hesitationsand
disfluencies (such as repetitions and repairs), which break up the syntax of an utterance and can
occur inthe samelocation asareferring expression. In (1.5) (from the TRAINS corpus, (Gross et
al, 1993)), the noun phrase one of engines at Elmira, say engine E2 is divided between several
utterances, broken by pauses and other hesitations. In (1.6) (from (Passonneau, 1996)), the
definite description the other kidsis repaired into the kid.

(1.5)
9.6: I think what we should do
9.7: is
9.8: hook up

9.9:  uhoneof the [2seC]

9.10: engines
9.11: uh
9.12: at Elmira

9.13: say engine E2

(1.6) and the g guy on the bike gives the other kids... gives the kid that returns his hat...

This can cause difficulties for syntactic constraints on markables unless the morphosyntactic
tagging takes disfluency into account by splicing disfluent utterancesinto their perceived targets.
What one chooses to do about disfluency is likely to depend on the expected use of the
coreference tagging and what possibilities the morphosyntactic tags leave open. If the
morphosyntactic tagging allows oneto splicetogether target utterances, then onemight chooseto
ignore disfluencies by constructing and marking on thesetargets. Alternatively, one might choose
to ignore all possible markables within disfluent speech.
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1.2.5 Multiple per spectives and misunder standings

Another problem with annotating coreference in dialoguesis that the participants do not always
share the same perspective of the world or of the discourse. Sometimes different participants
know about different objects in the world, leading to difficulties when one refers to an object
unknown to the other. The Map Task makesthis obvious by establishing differences between the
participants’ maps, but some knowledge differences occur in most real-world situations. Even
where the universe of objectsis completely shared, misunderstandings can arise because people
arenot alwaysvery careful in establishing joint references. Asaresult, different participants may
believethat different coreferencerelations hold for the same markables. It ispossibleto allow the
annotation of multiple perspectives within a dialogue, if one both alows multiple universes of
objects, so that differencesin world knowledge are clear, and allowsthe marking of coreferential
links with the set of participantsfor which they hold. However, this does make annotation rather
more complicated than it would be otherwise, and the annotation itself may not be particularly
reliable, since making these distinctions requires acertain amount of mind-reading on the part of
the coder. Another possibility isto specify that the coder isto annotate only theinterpretation of a
given noun phrase intended by the speaker. This still requires mind-reading, but less, since only
one participant’s mind must be read and since the speaker |eaves the largest trace of what they
think in the transcript.

1.3 Sour ces of Examples
A few examplesin this document are made up, but most of them come from three main corpora:

« The MapTask corpus of direction-giving dialogues, collected at the University of
Edinburgh (Anderson et al, 1991);

- The Microfusées corpus of French dialogues in a multi-media domain, collected at
LORIA by Florence Bruneseaux and Laurent Romary;

« The TRAINS corpus of task-oriented dialogues, collected at the University of Rochester
(Grosset al, 1993).

In addition, we took several examples from (Quirk and Greenbaum, 1973), from Passonneau's
manual (Passonneau, 1996) and from the BBC News web site. We indicate the source of the
examples either by explicitly mentioning the source or by means of the symbols (BBC) for the
BBC texts, (MF) for the Microfusées texts, (QG) for Quirk and Greenbaum, and (T) for the
TRAINS texts.

2 Existing Schemes

We analyzed five existing schemesin preparation for this proposal. Although in general MATE
chose to review only schemes which had been proven reliable, in the case of coreference,
reliability testswererare or informal enough that this constraint was somewhat relaxed. Thefive
schemes reviewed were the MUCSS scheme developed for MUC-7 (Hirschman, 1997), the
DRAMA scheme (Passonneau, 1996), the Lancaster University UCREL scheme (Fligelstone,
1992), the scheme devel oped by Bruneseaux and Romary (1997) and the MapTask annotation of
landmarks. These schemes are discussed in MATE deliverable D1.1.
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The MUCCS scheme is the best known and most widely used of the existing coreference
schemes, the more modest in scope (it concentrates on identity relations between NPs) and the
only onewhosereliability has been systematically tested. However, this schemewas designed for
text, so it does not provide instructions either for dealing with problems in dialogue such as
disfluencies or misunderstandings, or for annotating referencesto the visual situation, common
e.g., in the MapTask corpus and in multimodal applications, and that we hypothesize can be
reliably annotated. Also, its syntactic constraint on markablesis designed only for English. The
DRAMA schemewas designed for dialogues and therefore doesinclude instructionsfor dealing
with some difficult problems of markable identification in dialogues, but still relies on English-
specific syntactic constraintsin order to reduce the annotation task to something doable. DRAMA
alsoincludesinstructionsfor dealing with bridging references - whose reliability however still has
to be ascertained - but not for referencesto the visual situation. Finally, the Lancaster schemewas
also designed for texts, and in certain waysis more ambitious than any of the schemes discussed
herein that it also containsinstructions for annotating elliptical references. We are not aware of
any study of the reliability of the scheme.

3 Selected Schemes

Given that most coreference work is currently done with schemes which are not particularly
reliable, and that there is little general agreement on the names of relations to use, we have
adopted amodular approach to coreference schemes by which users can construct aschemewhich
is appropriate for them. Because the semantics of anaphora and coreference is relatively well-
understood, it is possibleto extract from the schemes discussed above afairly short list of options
available to the designer of a scheme. (Thisis unlike the case of dialogue acts, where different
schemesarevery difficult to compare.) These cons derations suggested a‘ meta-scheme’ approach
to the problem of devel oping aschemefor the coreferencelevel that could be useful for avariety
of applications. What this means is that instead of proposing a single scheme, we identified a
range of types of information about ‘coreference’ that the designer of a scheme may want to
annotate among those specified in the coding schemes for coreference discussed above; we
evaluated how reliable each type of annotation is likely to be; and we specified the markup
language needed to pursue each option. The workbench will support the whol e range of elements
and attributes of the meta-scheme; the task of the designer of a scheme will be to identify the
options of interest among those supported by the workbench, ignoring the rest. Specifying a
specific coreference scheme out of thisrange of optionsinvolves specifying syntactic and object
type constraints, both of which can be empty, which are to be used for pre-filtering markables,
plus specifying the coreference relations of interest, which will be assumed to be defined
meaningfully for the human user and documented within the coding module.

In order to show that this approach is workable, in addition to providing a specification of this
range of optionswe also showed how auseful set of schemes can be specified using the elements
and attributes of the meta-scheme, so that the coreference community can use the MATE
workbench to annotate according to their favorite scheme. These schemesincludea’basic’ scheme
that can be used to do the type of annotation that is done using MUCCS; a scheme that can be
used to annotate references to the visual situation, asin the MapTask scheme and in the scheme
developed by Bruneseaux and Romary; and a scheme to do the type of annotation which is
possible in DRAMA, which involves an extended set of anaphoric relations. In addition, we
included adiscussion of the possible options when selecting markabl es, including instructionsfor
annotating anaphoric constructstypical in Romance languages such asclitics, and for dealing with
sometypical dial ogue phenomena. (Thisdiscussion doesnot cover all possible sorts of anaphoric
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relations and uses of deictics; it is only concerned with the cases in which the anaphoric
expressionisan NP.)

4 Markup Elements common to all Options

In this section we introduce the common core of markup distinctions common to all options
allowed by the meta-scheme.

4.1 Markup Declaration

The following elements are used in the coreference schemes. Asin all other schemes we use a
single element to mark both anaphoric expressions and the NPs that serve as antecedents; the
main difference from the MUC-7 scheme and DRAMA s that, following Bruneseaux and
Romary (1997) (who, inturn, followed the TEI specification), we separated out the annotation of
co-specification from the annotation of discourse entities. We use therefore two main elements:
<coref : de>, used to annotate the elements which enter in co-specification relations; and
<coref: 1ink>, used for expressing co-specification between discourse entities. This way of
annotating rel ations has the advantage that adiscourse entity can berelated by linksto morethan
one other discourse entity; thisisimportant to allow a discourse entity to be related both to an
antecedent introduced in the discourse and to an entity in the universe of discourse. In addition,
we have elementsfor specifying objectsin thevisual situation that can serve asantecedents, and
for marking text constituents that introduce el ements which participate in anaphoric relationsin
an indirect way.

« <coref:de>: thistag is used to mark every text span that may enter in an anaphoric
relation.
Attributes:

o ID
o HREF

« <coref:link>:thistag isused to indicate anaphoric relations.
Attributes:
o HREF (obligatory)

o TYPE (obligatory; with values as specified under the schemes)

o WHO-BELIEVES (optional; default value SHARED; other valuesto be set to the
participants in the dialogue (below, G and F)).

Embedded elements: <cor ef : anchor >

« <coref:anchor >: thistag is used to indicate the antecedent in an anaphoric relation.
Attributes:
o HREF
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« <coref: uni ver se>: thiselement isused to introduce the objectsin thevisual situation of
discourse.

Attributes:
o D (obligatory)

o modifies (optional, only permitted value is COMMON, used when the universe
extends the common universe

Embedded elements: <cor ef : ue>
« <cor ef : ue>: there should be one such element for each object in the universe.

Attributes:

o ID

<cor ef : seg>: thistag isused to mark elementsthat participate in anaphoric rel ations but
are not expressed by NPs, such as incorporated clitics in Romance languages and the
antecedents of discourse deixis.

Attributes:

o ID

4.2 Description of Elements
4.2.1 Discour se Entities
Description

The assumption underlying most annotation schemes for coreference is that processing text
involves building adiscour se model containing discour se entities, and that anaphoric relations
arerelations between these discourse entities (Webber, 1978; Heim, 1982; Kamp, 1981). Weuse
the <cor ef : de> tag to annotate the text spans that introduce a discourse entity - that is, that can
be subsequently referred to by means of anaphoric expressions. These are commonly noun
phrases. Not all noun phrases do this: for example, whereas

John likes Bill
introduces two discourse entities, as can be shown by the fact that afollow-up like
Heiscrazy
isambiguous in that he can refer either to John or to Bill, the sentence
John is a policeman

which from a syntactic point of view also contains two NPs, nevertheless only introduces one
discourse entity, as can be seen by the fact that in this case, the continuation Heis crazy is not
ambiguous. As a consequence, the NP a policeman would not get a <cor ef : de> tag; in other
words, the textual elements given a<cor ef : de> tag are a subset of the range of NPs.
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Data Source

The annotation for <cor ef : de>s should be included in afile with pointers to a base file which
has already been XML tagged with information about the structure of the conversation, ideally
using TEI coding (http://etext.virginia.edu/TEl.html), suitably converted into XML. A typical
dialogue marked up in TEI has a<t ei Header >, <head>, and a<body> which is broken up into
utterances (<u>), marked for speaker. Each <pause> is marked. The <u> might be further
segmented, for example into prosodic phrases, using the TEI <seg> tags. Gestures and mouse
clicksmay also be marked, as may notes made by the annotator or theinitial transcriber, and more
detailed information can be given about pause durations, type of transitions between speakers, and
many other features. The French conversation in (4.1), for example (from the Microfusées
corpus), might be marked up asin (4.2):

(4.1
Formateur: Alorsdonc/ vousavez / ici [au milieu de latable] / les modél es des fusées volé/

[Le formateur dispose le petit paquet de dessins des 9 fusées.]
Mia Oui

Formateur: Et vous alez essayer de vous mettre d'accord sur un classement / hein classer les
fusées qui ont bien volé ou qui ont moins bien volé/

[Le formateur montre avec les mains un endroit (bien volé puis un autre (moins bien volé]

Mia: Alors par exemple de celle qui a/ le/ qui avoléle plusloin/ aacelle qui avolé moins
loin(?)

Instructor: OK, then, here you have [in the middle of the table] the models of the rockets.
[Theinstructor puts down the little packet of 9 rocket designs.]
Mia Yes

Instructor: And you are going to try to agree on a classification... to classify the rockets which
flew well or which flew lesswell.

[Theinstructor points to one place (those which flew well) then another (those which flew less
well)]

Mia: So for example from the onewhich.. it.. which flew the furthest... to the one which flew the
least far?

(4.2)

<u id="ul" who="F">

<seg id="ulsegl">
Al ors donc
<pause dur="short"/>
vous avez
<pause dur="short"/>
ici
<note place="inline">

au mlieu de la table

</ not e>
<pause dur="short"/>
| es nodel es des fusées
<pause dur="short"/>

</ seg>

ennta nla a="nntlina" tuna="ctana dira tinne">s
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Le formateur dispose |le petit paquet de dessins des 9 fusées
</ not e>
</ u>
<u id="u2" who="M trans="pause">
<seg id="u2segl">
Cui
</ seg>
</ u>
<u id="u3" who="F">
<seg id="u3segl">
Et vous allez essayer de vous nettre d' accord sur un cl assenent
<pause dur="short"/>
</ seg>
<seg i d="u3seg2">
hein classer |es fusées qui ont bien volé ou qui ont npoins bien vol é
<pause dur="short"/>
</ seg>
<note place="outline" type="stage directions">
Le formateur nontre avec |les mains un endroit (bien volé) puis un autre
(moi ns bi en vol é)
</ not e>
</ u>
<u id="u4" who="M trans="pause">
<seg id="u4segl">
Al ors par exenple de celle qui a
<pause dur="short"/>
Ife
<pause dur="short"/>
qui a volé le plus loin
<pause dur="short"/>
acelle qui a volé moins loin (?)
</ seg>
</ u>
<u id="ul" who="F">
<seg id="ulsegl">

X, then,

<pause dur="short"/>
you have

<pause dur="short"/>
here

<note place="inline">
in the mddl e of the table
</ not e>
<pause dur="short"/>
the nodel s of the rockets
<pause dur="short"/>
</ seg>
<note place="outline" type="stage directions"/>
The instructor puts down the little packet of 9 rocket designs
</ not e>
</ u>
<u id="u2" who="M trans="pause">
<seg id="u2segl">
Yes
</ seg>
</ u>
<u id="u3" who="F">
<seg id="u3segl">
And you are going to try to agree on a classification
<pause dur="short"/>
</ seg>
<seg id="u3seg2">
to classify the rockets which flew well or which flew | ess wel
<pause dur="short"/>
</ seg>
<note place="outline" type="stage directions">
The instructor points to one place (those which flew well) then anot her
(those which flew less well).
</ not e>
</ u>
<u id="u4" who="M trans="pause">
<seg id="u4segl">
So for exanple fromthe one which
<pause dur="short"/>
it
<pause dur="short"/>
which flew the furthest
<pause dur="short"/>
to the one which flew the least far (?)
</ seg>
</ u>

The details of the TEI mark-up may not suit all corpora, depending on the format in which the
initial transcription has been presented. For example, inthe TRAINS corpus each speaker turnis
segmented into anumber of different utterances, separated at prosodic phrase boundaries (4.3).
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Thismeansthat the <u> are much shorter than thosein true TEI-conformant mark-up, and thereis
then no TEI tag suitablefor grouping the utterancesinto turns. For the moment, we have adopted
the procedure in this case of introducing <turn> tags for awhole turn, and using <u> for each
utterance or prosodic phrase:

(4.3)
44,1 S: +okay+
44. 2 : okay
44.3 : lemme run /
44. 4 : lemme nake sure | got all this
44.5 . okay
44. 6 : you wanna send E2
44.7 : you wanna |ink
44. 8 : uh
44.9 . the boxcar at Elmra to E2
44.10 : and send that to Corning
45.1 M yeah
46. 1 S: and have it |oad oranges
47.1 M right
48.1 S: okay
(4.9

<turn id="t44" who="S">

<u id="u44. 1" >+okay+</ u>

<u id="u44. 2" >okay</ u>

<u id="u44.3">| emme run</u>

<u id="u44.4">l emme make sure | got all this</u>
<u id="u44.5">okay</ u>

<u i d="u44.6">you wanna send E2</u>

<u id="u44.7">you wanna |ink</u>

<u id="u44.8">uh</u>

<u id="u44.9">the boxcar at Elmira to E2</u>

<u i d="u44.10">and send that to Corning</u>

</turn

<turn id="t45" who="M >
<u id="u45.1">yeah</ u>

</turn

<turn id="t46" who="S">
<u i d="u46.1">and have it |oad oranges</u>

</turn

<turn id="t47" who="M >
<u id="u47.1">right</u>

</turn

<turn id="t48" who="S">
<u id="u48. 1" >o0kay</ u>

</turn>

If one wishes to impose syntactic restrictions on potential markables - which isagood ideafor
annotation exercises of any complexity - then this basic level must be further annotated with
something which allowsthat constraint to be expressed - word tags, or full syntactic elements, or
morpho-syntax tags as defined in the MATE Morpho-syntax scheme (Pirrelli and Soria, 1999).
Sincedifferent schemes make different choices, the exact data source requirements areleft to the
individual schemes.

Assignment

The only attributes of <coref: de> that have to be set are id and href, both of which are
automatically computed by the M ATE workbench, either by making <cor ef : de> elements match
the output of some MATE query on morphosyntactic tagging or by computation from text
selected in the coding interface by the human user.

Example
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Assuming that chunks with nominal governors are chosen as markables and that the sentence
(4.5) John likes Bill
would get annotated with chunks as follows:

(4.6)

ch.xml

<ch id="ch_001" type="N'>
<pot gov id="p_001">
John
</ pot gov>
</ ch>
<ch id="ch_002" type="V'>
<pot gov i d="p_002">
I'i kes
</ pot gov>
</ ch>
<ch id="ch_003" type="N'>
<pot gov id="p_003">
Bill
</ pot gov>
</ ch>

then the following discourse entities would be annotated:

4.7

] coref.xml ‘

<coref:de id="de_001" href="ch.xm #i d(ch_001)"/>
<coref:de id="de_002" href="ch.xm #i d(ch_003)"/>

Important Note: Since the underlying XML representation is meant to be transparent to the
annotator using the MATE tools, in the examples below we have simplified the notation
considerably so asto makeit easier for non-XML expertsto understand the annotation; thiswould
also make it clearer that the meta-scheme does not crucially depend on a particul ar type of basic
level markup. First of al, we give examples in plain text, abstracting away from the chunking
level, except in afew caseswhen thisis necessary. Second, instead of representing the markup by
means of href pointersasin (4.7), we will adopt a more conventional SGML-style format with
tags wrapped around the parts of the text to be annotated with a <cor ef : de> element, so asto
makeit clearer to the annotator which part of thetext to highlight and to mark; the representation
in (4.7) will be automatically constructed by thetool and the annotator need not be aware of it. In
our examples, wewill generally use the following representation, rather than theformat in (4.7):

(4.8)

<cor ef : de>John</ cor ef : de>
l'i kes
<coref:de>Bil | </ coref:de>

Coding Procedure
Left to the individual schemes.

Markup Table

Telematics Project LE4-8370 145



Deliverable D2.1

<cor ef: de>

i d [ ASCI 1]

hr ef <ch>

4.2.2 Link and Anchor Entities
Description

<coref:link> elements are used to mark anaphoric relations between discourse entities, the most
basic of which istheidentity relation. This relation obtains between two phrasesin atext when
they denote the same object in the world; the phrases used to refer to this object can be the same,
like 'la surface... la surface’ in (4.9), 'orange juice... orange juice’ in (4.10), 'les ailerons... les
ailerons in (4.11) or different, as is seen with ‘the engine E3... it... it in (4.12), or 'ces deux
fusées... elles’in (4.13). Asthese last two examples suggest, it is very common for a pronoun to
be used to refer to a discourse entity previously referred to by afull noun phrase.

4.9

S: Créer |a surface.
W Opération effectuée
S: Mddéliser |la surface
W Quel nom voul ez-vous donner a |la surface ?
S: Create the surface
W Done
S: Model the surface
W What nanme do you want to give to the surface ? (M)
(4.10)
. . . |
Wien do we have orange juice at Elmra?
% have orange juice at Elmra at 6 a.m (T)
(4.11)
197 F: mmh / Donc qu' est ce que vous allez garder en fait (?) + /
198 M |la longueur du tube et les ailerons |
199 D |les ailerons |
200 F: Donc les ailerons vous mavez dit.
197 F:. mmm/ Well, what are you going to keep, then ? /
198 M the length of the tube and the w ngs |
199 D. |the w ngs |
200 F: well, the wings, you said (M)
(4.12)
|vve' re gonna take the engine E3 and shove it over to Corning, hook it up to the tanker car... (T)
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(4.13)

193 F: Donc qu’'est ce qui / qu est ce qui serait comun a ces deux fusées. Ces deux fusées ont /
194 D: c'est qu elles ont / elles ont |a néne...

193 F: What would it be that these two rockets have in commbn? These two rockets have /

194 D: it's that they have / they have the sane... (M)

|
A group of children performan intricate dance in a small theatre in the northern
Sri Lankan town of Jaffna.
The appreciative audience sit in the open air and appl aud their perfornmance.
The nenbers of the Centre for Performing Arts in Jaffna are justly proud of
their perfornmance. .. (BBC)

In this section we only discussthe case of links describing identity relations, but nothing prevents
an annotator to use awider range of relations, asdoneinthe DRAMA scheme; some suggestions
concerning possible relations arein Section 8.

Data Source
The <cor ef : I i nk> and <coref:anchor> elements point to <cor ef : de> elements.
Segmentation/Selection

Not applicable (the information provided by <cor ef : 1 i nk> elements comes entirely from their
attributes).

Assignment

The HREF attributes of link and anchor elementsboth refer to the ID of an antecedent, which can
beeither a<cor ef : de> element, a<cor ef : ue> element, or a<cor ef : seg> element (seebelow).
For the moment, we assume that the antecedent denotes the same object as the <cor ef : de>
element, and theident relation isused. We assumein therest of thisdocument that the annotation
is contained within afile 'coref.xml’ to which the href elements point.

Coreference chains: It is often the case that more than two discourse entities refer to the same
object; inthiscase, acor eferencechain isformed. Becausetheidentity relationistransitive, if A
isident with B and B isident with C, then A isident with C; so it doesn't matter whichitemina
coreference chain is chosen as antecedent for a new phrase. This can be tracked through the
markup.

Furthermore, sincetheidentity relationissymmetric, it doesn't matter which <cor ef : de> element
is chosen as 'current element’ and which one as "anchor’. It is often less confusing, however, to
adopt the convention that the <cor ef : | i nk> element should point to the latest discourse entity,
whereas the <cor ef : anchor > element should point to the antecedent.

Participants interpret anaphoric expressions differently: It is also possible to observe that at a
certain point in a dialogue the conversational participants had differences of opinion about
coreferential links. For this reason, links can contain specifications of which agent or set of
agents believesthem to hold, viathe optional WHO-BELIEVES attribute. The default valuefor
this attribute is SHARED.

Example
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We use the <coref:|ink> and <coref : anchor > elements to mark anaphoric relations, as
follows. When two noun phrases marked as <cor ef : de> elements co-specify, a<cor ef : | i nk>
element is added. The href attribute of this element points to the anaphoric expression, and
contains at least one <cor ef : anchor > element specifying the antecedent (by means of a second
href pointer). The type of relation that holds between the two discourse entities (the values of
which depend on the exact scheme implemented) is specified by the type attribute of the
<coref : 1 i nk> element. (As we will see below, specifying anaphoric relations by means of
elementsembedded into a<cor ef : | i nk> element alowsthe annotator to mark for ambiguities of
co-specification.) Here are some example annotations.

(4.15)

| coref.xml

Wien do we have<coref:de | D="de _01">orange j uice</coref:de>at Elmra?
We have <coref:de | D="de _02">orange juice</coref:de>at Elnira at 6 a.m (T)
<coref:link type="ident" href="coref.xm #i d(de_02)">
<cor ef : anchor href="coref.xmn #i d(de_01)"/>
</coref:link>

(4.16)

| coref.xml

197 F: mmh / Donc qu’ est ce que vous allez garder en fait (?) + /
198 M |la longueur du tube et <coref:de |ID="de _98">les ail erons</coref:de>
199 D: <coref:de | D="de_99">|l es ail erons</coref:de>
200 F: Donc <coref:de |ID="de_100">l es ail erons</coref:de> vous niavez dit.
<coref:link href="coref.xm #i d(de_99)" type="ident">
<cor ef: anchor href="coref.xm #i d(de_98)" />
</ coref:link>
<coref:link href="coref.xm #i d(de_100)" type="ident" >
<coref:anchor href="coref.xm #i d(de_99)"/>
</coref:link>

(4.17)

we’' re gonna take <coref:de | D="de_07">t he engi ne E3</coref:de> and shove
<coref:de | D="de_08">it</coref:de> over to Corning, hook
<coref:de ID="de_09">it</coref:de> up to the tanker car...
<coref:link href="coref.xmn #i d(de_08)" type="ident">
<coref: anchor href="coref.xn #i d(de_07)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_09)" type="ident">
<cor ef:anchor href="coref.xmn #i d(de_08)"/>
</ coref:link>

Ambiguity: The reason why more than one <coref:anchor> element may be embedded in a
<coref:link> element isto annotate ambiguity. In case more than one entity appear to be equally
likely antecedents for an anaphoric expression, each of the possibilities can be marked by means
of a separate <coref:anchor> element. In the following example, the pronoun it in 15.16 could
refer equally well to engine E3 or to the tanker car. If the annotator desires to annotate both
antecedents, as in DRAMA or in the Lancaster scheme, this can be done as shown below.

| coref.xml

‘15. 12 : we're gonna take <coref:de | D="de_15">t he engi ne E3</coref:de>

15.13 : and shove <coref:de |ID="de 16">it</coref:de> over to Cornina
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15.14

15.15 :
15. 16 :

and_

</coref:link>

</ coref:link>

</ coref:link>

hook <coref:de |ID="de_17">it</coref:de> up to
<coref:de | D="de_18">t he tanker car</coref:de>

<coref:link href="coref.xm #i d(de_16)" type="ident">
<coref:anchor href="coref.xmn #i d(de_15)"/>

<coref:link href="coref.xm #i d(de_17)" type="ident">
<coref:anchor href="coref.xn #i d(de_16)"/>

<coref:link href="coref.xm #i d(de_19)" type="ident">
<coref:anchor href="coref.xm #i d(de_17)"/>
<coref:anchor href="coref.xn #i d(de_18)"/>

and send <coref:de ID="de_19">it</coref:de> back to Elnmira

Coding Procedure
Left to the individual schemes.

Markup Table

<coref:link>

id [ ASCI | ]
who- bel i eves [ ASC 1]

i dent, menber,
Sibeey: Been o

f-v, inst, genre
subt ype 2ghgé part, sposs,
hr ef <coref:de>
cont ent <cor ef : anchor >

<cor ef : anchor >

id [ ASCI | ]
hr ef <coref:de>

4.2.3 Universe and UE Entities

In face-to-face or human-machine dialogue, participants may make reference to itemsvisible to
them at the time of speaking. A simple example of thisis Pass the salt, please, where salt may
not have been previously mentioned in the conversation, and thus does not corefer with any other
<cor ef : de>, but doesrefer to an entity which isin thevisible situation. Tracking thesereferences
is important for multimodal systems (Bruneseaux and Romary, 1997), and they have been
annotated reliably in the MapTask. This tracking requires two new elements. a
<cor ef : uni ver se> element (as in the Bruneseaux and Romary scheme) used to specify a
‘universe of discourse), that is, a set of objects, each specified by a<cor ef : ue> element.
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The <cor ef : uni ver se> element may also be used to specify references to items in the non-
visible 'universe of shared knowledge which allows hearersto correctly assign referencetoitems
such asthe Eiffel Tower - the so-called ‘larger-situation’ (Hawkins, 1978) or ‘ hearer-old’ (Prince,
1981) references, however, annotators should keep in mind that it is often difficult to do such
categorizations reliably, as found out by Fraurud (1990) and Poesio and Vieira (1998).

Description

In order to mark up referenceto itemsin the visual situation, theitemsin the visual situation are
listed asuniver seentities(<cor ef : ue>), embedded withina<cor ef : uni ver se> element. Each
<cor ef : ue> element hasan ID, like<cor ef : de> do, so that arelation of identity betweenanoun
phrase and an object in the visua situation can be encoded by an ident link between a
<cor ef : de> and a<cor ef : ue> just like identity between two <cor ef : de> elements.

Where feasible, it is suggested that all objects in the visual situation be included in a single
<cor ef : uni ver se> element. In cases like the MapTask dialogues where the participantsto the
conversation havetwo different maps, it is suggested that three universes be created: onewith ID
common containing all objects shared between the visual situations, and then one universe for
each conversational participant containing the elements known only to that element, and with
value nodi f i es="common". Thiswill ensure that the shared elements receive aunique ID.

In some types of dialogues the visual situation may change: new objects may be created and old
objects destroyed (e.g.,when the visual situation isthe screen). These situations may be modeled
by allowing for the creation of new universesin the middle of dialogues, although thisis not yet
supported.

Data Source

There are no additional requirements on source data for the use of universes, unless a scheme
implements a restriction on what coreferences are to be annotated based on the types of objects
referred to; in this case, the annotator needs a description of the objects to check against. For
instance, if the annotator were to mark up only references to Map Task landmarks, then the
annotator would need a list of landmarks or copies of the maps. This information may not be
enshrined in the data files themselves but in the coding module for the scheme instantiation.

Segmentation

Not applicable.

Assignment

The modifies attribute for al but the common universe should be set to common.

Example
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The following is asimple example of the use of a universe.

(4.18)

<coref:universe | D="ul">
<coref:ue | D="uel">Di anond m ne</coref: ue>
<coref:ue | D="ue2">G aveyar d</ cor ef : ue>
<coref:ue | D="ue3">Fast running creek</coref:ue>
<coref:ue | D="ue4">Fast flow ng river</coref:ue>
<coref:ue | D="ue5" >Canoes</ cor ef : ue>

</ coref: uni verse>

FOLLOAER: Uh- huh. Curve round. To your right.

<coref:de | D="de _56">Canoes</ coref:de>

<coref:link href="coref.xm #i d(de_50)" type="ident">
<coref:anchor href="coref.xm #i d(uel)"/>

</coref:link>

<coref:link href="coref.xm #i d(de_51)" type="ident">
<coref:anchor href="coref.xm #i d(ue2)"/>

</ coref:link>

<coref:link href="coref.xm #i d(de_52)" type="ident">
<coref:anchor href="coref.xm #i d(uel)"/>

</ coref:link>

<coref:link href="coref.xm #i d(de_53)" type="ident">
<cor ef:anchor href="coref.xm #i d(ue3)"/>

</coref:link>

<coref:link href="coref.xm #i d(de_54)" type="ident">
<coref:anchor href="coref.xm #i d(ue4)"/>

</coref:link>

<coref:link href="coref.xm #i d(de_55)" type="ident">
<coref:anchor href="coref.xmnl #i d(de_54)"/>

</coref:link>

<coref:link href="coref.xm #i d(de_56)" type="ident">
<cor ef: anchor href="coref.xm #i d(ue5)"/>

</ coref:Ilink>

G VER Uh- huh.

FOLLOAER: Right.... Right underneath <coref:de |D="de_50">the di anond mi ne. </ cor ef: de>
Where do | stop.

G VER Vell....... Do. Have you got <coref:de |D="de_51">a graveyard?</coref:de>
Sort of in the mddle of the page? ... On on a level to
<coref:de |ID="de _52">the c-- ... er dianond m ne.</coref:de>

FOLLOAER: No. |’ve got <coref:de |D="de_53">a fast running creek. </coref:

G VER <coref:de | D="de _54">A fast flowing river</coref:de> ... eh.

FOLLOAER: No. Wiere's <coref:de | D="de_55"> that </coref:de> Mrhmm... eh.

Note that <cor ef : de | D="de_55">, that, could be marked up as ident with either the universe
entity ued, or with the discourse entity de_54. One of the advantages of this way of annotating
referencesto thevisual situation isthat an extended coreference chain tracking mechanism should
be able to include in a coreference chain both references to universe elements and references to

discourse entities; the annotator may then choose how he/she wishes to

annotate this. If the

annotation tool can't do thistype of coreference chain tracking, then the coding manual should
include adisambiguation rule: for the type of multimodal applications onwhich Bruneseaux and
Romary worked it seems preferableto mark linkswith universe entitiesrather than marking links

with previous discourse entities.

Thefollowing is amore complex example which includes multiple universes encoded different
world knowledge and a disagreement about a coreferential link in the dialogue.

(4.19)

<cor ef : uni verse | D="common" >
<coref:ue | D="ue2">gol d m ne</coref:ue>

</ cor ef : uni ver se>

<coref:uni verse | D="G VER uni verse" nodifi es="conmmon">
<cor ef : ue | D="uel" >di anond mi ne</ cor ef : ue>

</ coref: uni verse>

<coref : uni verse | D="FOLLOAER uni verse" nodi fi es="conmmon">

</ cor ef : uni ver se>

G VER: Do_you have <coref:de | D="de_20">di anond_mi ne. </ cor ef : de>
EN 1 ANFR Vac 1'"wva nnt < nraf-da I N="da 21"s5a anld m na </ naraf-das
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G VER Ah. S--.
FOLLOAER: . ...
G VER: You don’t have <coref:de | D="de_22">di anond_m ne</ coref: de> t hough.
FOLLONER: No. It’'s <coref:de |ID="de_23"> a gold_m ne </coref:de> according to this one.
Presumabl y <coref:de | D="de_24">t hat’ s</coref:de> the sane.
G VER: Vell 1’ve got <coref:de | D="de_25">a gol d_nmi ne</coref:de> as well you see.
<coref:link href="coref.xn #i d(de_20)" who-believes="G' type="ident">
<cor ef : anchor href="coref.xm #i d(uel)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_21)" who-believes="F" type="ident">
<cor ef : anchor href="coref.xm #i d(ue2)"/>
</ coref:link>
<coref:link href="coref.xm #i d(de_21)" who-believes="F" type="ident">
<coref:anchor href="coref.xm #i d(de_20)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_22)" who-believes="G' type="ident">
<cor ef : anchor href="coref.xm #i d(uel)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_22)" type="ident">
<coref:anchor href="coref.xm #i d(de_20)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_23)" who-believes="F" type="ident">
<cor ef : anchor href="coref.xm #i d(ue2)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_23)" who-believes="F" type="ident">
<cor ef : anchor href="coref.xn #i d(de_22)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_24)" who-believes="F" type="ident">
<cor ef:anchor href="coref.xm #i d(de_22)"/>
</coref:link>

Coding Procedure

The annotation should begin with the creation of a<cor ef : uni ver se> element (or acommon
universe plusonefor each participant, if their knowledgeisnot the same). Thisiscommonly done
before the annotation of discourse entitiesif the universeis static.

Markup Table
<cor ef: uni verse>
id [ ASCI 1]
nodi fi es <ch>
cont ent <coref:ue>

<coref:ue>

id [ ASCI 1]

TEXT: description of

cont ent N
€ obj ect

4.2.4 Seg Elements
Description

Even if we only consider anaphoric relations involving nominal elements, there are at least two
situationsin which an annotator may wish to mark an anaphoric relation that also involves other
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typesof constituents. Thefirst isthe casein which the anaphoric element is either unexpressed or
incorporated in the verb. The second situation are the cases of so-caled discourse deixis
(Webber, 1991), in which the antecedent of anominal expression isan abstract object such asan
event or proposition introduced in the discourse somewhat indirectly by sentences. (DRAMA
allows for such relations to be marked.)

The solution we proposeisto use a<coref:seg> element which, likethe TEl <seg> element, can
be used to mark up arbitrary piecesof text. <cor ef : seg> elementsaregiven anid which canthen
be pointed at by a<cor ef : | i nk> element just like for other anaphoric relations.

The <coref : seg> element could also be used to annotate anaphoric relations between non-
nomina elements, such asin VP elipsis.

Data Source

Data source requirementsfor <cor ef : seg> elements are the same asfor <cor ef : de> elements.

Segmentation

To be specified by the coding manual for a given scheme.

Assignment

Theid attribute is automatically set by the workbench.

Example

Using <cor ef : seg> to mark up empty and incorporated constituents: As seen above, in
Italian, Spanish and many other languages, certain nominal constituents may not berealized; this
is especially common for nominals in subject position, but can also happen in object position,
especidly in instructions, asin:

Add the dry yeast to thewater and let _ sit for a few minutes. Add therest of the water and sugar.
Sir _

These nominal sare present in annotations produced by hand (e.g., in the Penn Treebank), but the
parsers used for parsing spoken dialogues tend not to produce representations contai ning empty
constituentsin this case. In case these nominals are not represented in the baselevel, we verb can
be marked with a<cor ef : seg> element, and the anaphoric relation coded as usual by means of
<cor ef : | i nk> elements, asfollows:

(4.20)

’ coref.xml ’

A Dov'e' <coref:de | D="de_157">G anni ?</coref: de>
[Where is G anni ?]
B: <coref:sea tvoe="pnred" |D="sea 158>
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e’ andato a mangi are
</ coref:seg>
[_ went to have |unch]

<coref:link href="coref.xm #i d(seg_158)" type="ident">
<cor ef : anchor href ="coref . xm #i d(de_157)"/ >
</ coref:link>

This representation can only be used without loss of information when there is at most one
empty elements; thisistrue for Italian, but not for Japanese or Portuguese. If more precision is
needed, the annotator could define more specific identity relations also specifying which
empty argument of the verb entersin the anaphoric relation: such relations could be called,
e.g., subj-ident, obj-ident, etc. These relations could then used instead of ident as the value of
the type attribute of the <coref:link> element; we won't make them part of the annotation
scheme discussed here, however.

A second case in which an argument is not realized by means of anominal isthat of incorporated
clitics, such asdaselo in (4.21) below. Clitic suffixes are also found in transcriptions of spoken
English:

44.4 : |emre meke sure | got all this
44.5 : okay (T)

In the case of incorporated clitics, as well, the verb can be marked with a <coref:seg> element
when the parser doesn't produce a morphologically decomposed representation, and then the
anaphoric relations in which the clitics are involved can be encoded either by means of asingle
ident relation or by means of more fine-grained relations such as subj-ident or obj-ident.

(4.21)

coref.xml

A® Mra, te doy <coref:de | D="de_167">este |ibro</coref:de>
A¢Conoces a <coref:de | D="de_168">m suegra?</coref:de>
B: Si, claro.
A. Pues <coref:seg | D="seg_169">dasel o</ coref : seg> cuando
<coref:de I D="de_170">| a</ coref : de> veas.
<coref:link href="coref.xm #i d(seg_169)" type="obj-ident">
<cor ef:anchor href="coref.xm #i d(de_167)"/>
</ coref:link>
<coref:link href="coref.xm #i d(seg_169) type="iobj-ident">
<cor ef:anchor href="coref.xmn #i d(de_168)"/>
</ coref:link>

Provided that the <coref: seg> elements are identified during the first pass of markable
identification, encoding this information should not be any harder than in the case of MUCCS.
The real question for this type of annotation is which empty elements to annotate --e.g., in
addition to ’'small pro’ elements such as those discussed above, the annotator may also decideto
annotate ‘ big PRO’ e ementsthat according to some syntacti c theories occupy the subject position
of infinitival clauses.

Using SEG to mark the antecedents of discourse deixis: Abstract objects such as events, actions
and propositions can all serve as antecedents of anaphoric expressions. We are not aware of any
reliability resultsfor thistype of annotation, but the<cor ef : seg> element can be used to identify
the antecedentsin thistype of anaphora. If desired, the annotator could use asecond attribute type
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to specify the type of object introduced by the <cor ef : seg> element; type would have values
event, prop and action.

(4.22)
<coref:seg type="event" |D="seg_130">
The 23-year-old had hit his head agai nst another player
</ coref:seg> during a game of Aussie-rules football.
Mcd i nn remenbered not hi ng of
<coref:de | D="de_131">
the collision
</ coref: de>
, but devel oped a headache and had several seizures.
<coref:link href="coref.xm #i d(de_131)" type="ident">
<coref:anchor href="coref.xm #i d(seg_130)"/>
</coref:link>
(4.23)
a. Despite the |latest negative results, doctors are still
convi nced that Tanoxi fen can prevent breast cancer.
This is because of the way it blocks the action of oestrogen,
the femal e sex hornone that can make the breast cells of some
wonen go out of control.
b. Despite the | atest negative results,
<coref:seg type="prop" |D="seg_129">
doctors are still convinced that
<coref:de | D="de_131">Tanoxi f en</ cor ef : de>
can prevent breast cancer
</ cor ef : seg>.
<coref:de | D="de_130">Thi s</ coref: de>
i s because of the way
<coref:de I D="de_132">it</coref:de>
bl ocks the action of oestrogen, the femal e sex hornone that
can make the breast cells of sonme wonen go out of control.
<coref:link href="coref.xm #i d(de_130)" type="ident">
<coref:anchor href="coref.xmn #i d(seg_129)"/>
</ coref:link>
(4.24)
a.
G VER You' re sort_of going past stone creek ...
but your line's curving up past the ... flat rocks.
FOLLOAER: Ri ght. Ckay.
G VER and then starting to come down again.

FOLLOAER: Got t hat

b.
G VER You' re sort_of going past stone creek ...
but your line's curving up past the ... flat rocks.
FOLLOAER: Ri ght. Ckay.
G VER <coref:seg | D="seg_135" type="action">

And then starting to cone down again.
</ coref : seg>
FOLLOAER: Got <coref:de |D="de_136">t hat </ coref: de>.

<coref:link href="coref.xm #i d(de_136)" type="ident">
<coref:anchor href="coref.xm #i d(seg_135)"/>
/coref:link>

These examples also ilustrate some of the problems to be addressed when designing areliable
annotation scheme for discourse deixis: these include deciding what part of the text counts as
antecedent as well as deciding which type of object the antecedent is (see, e.g., (4.24)).
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Coding Procedure

Left to the individual schemes.

Markup Table

<coref: seg>

i d [ ASCI 1]

type [ ASCI I ]

4.3 Integrated Example
See (4.18) and (4.19).

4.4 Joint Coding Procedure

Left to the individual schemes.

SAMUC 7-LIKE SCHEME

Asafirst example of how the markup elementsintroduced in the previous section can be used to
annotate according to the indications of some of the current schemes, we show how to usethemto
annotate according to the MUCCS scheme devel oped for MUC-7 which, as mentioned above, is
the simplest and most reliable of the existing schemes.

5.1 Markup Declaration

Two of the elementsintroduced in the previous section are needed for this scheme: <cor ef : de>
and <coref: | i nk>.

5.2 Description of Elements

As in the common section, except that the MUC-7 instructions should be used to segment
discourse entities. Note that the MUCCS instructions al so prescribe the mark up of partsof NPs,
not only of full NPs. (See section 8 for a discussion of the options for <cor ef : de> markup.)

5.3 Integrated Example
See examples (4.15)-(4.17).
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5.4 Joint Coding Procedure

According to the MUCCS instructions: first mark up al text elements specified as markables,
then annotate all the coreference relations.

6 A Maptask Schema

Thisschemeillustrates how tofill in the modular componentsin order to instantiate the landmark
coding which HCRC uses for the Map Task. In their origina work, no syntactic constraints on
markables were applied, since for their purposes the syntactic form of referring expressions was
an empirical question, but annotation was limited to references to Map Task landmarks. This
scheme requires the annotator to set up universes of landmarks corresponding to the set of
landmarks on both maps, the set of objects only on the giver map, and the set of objectsonly on
the follower map.

6.1 Markup Declaration

Mark-up is as in the common section.

6.2 Description of Elements

As in the common section, with the following exceptions:

6.2.1 Discour se Entities

Description

The <cor ef : de> tag is used to mark only spans of words referring to alandmark.
Data Source

Since annotators mark spans of wordswhich refer to landmarks, the data must be marked up with
words which have IDs, since thee will be used to fill in HREF attributes of the DE elements.

Segmentation/Selection

Annotators should only select text spans which refer to landmarks. Selection requires the
annotator to have access either to alist of landmarks or to the Giver and Follower maps.

Assignment

The TY PE of DE elements must be set to IDENT.
Example

See examples 4.17 and 4.18, under "Common Markup".
Coding Procedure
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See "Joint Coding Procedure” below.

6.2.2 Univer ses and univer se elements
Description

All common landmarks should be included in a universe called common; then all landmarksin
the giver's map only should be included in a universe called GIVER_universe, whereas al the
landmarks included in the follower’'s map only should be included in a universe called
FOLLOWER _universe.

Data Source
The annotation of these elements is done on the basis of the maps or alandmark list.
Assignment

The labels of the landmarks in the map should be used as the content of the coref:ue elements.
The modifies attribute of the GIVER universe and FOLLOWER universe coref:universe
elements should be set to common.

Example

See examples 4.17 and 4.18, under "Common Markup".
Coding Procedure

See "Joint Coding Procedure” below.

6.2.3Links

Description

The <coref : I i nk> element is used to annotate references to the landmarks.

Data Source

The <coref : | i nk> elements point to <cor ef : de> elements and <cor ef : ue> elements.
Segmentation/selection

A <cor ef : | i nk> should be specified for every <cor ef : de> element.

Assignment

The href attribute of the <coref: i nk> element should be set to a discourse entity; the href
attribute of the <cor ef : anchor > should be set to a universe entity. The WHO-BELIEVES
attribute can be used to annotate misunderstandings, and in cases of ambiguity, two anchor
elements may be included.

Example

See examples 4.17 and 4.18, under "Common Markup".
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Coding Procedure
See "Joint Coding Procedure” below.

6.3 Integrated example
See examples 4.17 and 4.18, under "Common Markup".

6.4 Joint Coding Procedure

The annotator, after having set up the universes of landmarks, reads the dialogue from start to
finish, looking for references to landmarks to mark as discourse entities and simultaneously
linking them to universe elements.

7/ Drama

DRAMA (Passonneau, 1996) can also be implemented using the markup elements above, but
extending the range of values of the TY PE attribute.

7.1 Markup Declaration

Asin the common parts of the scheme.

7.2 Description of Elements

Asin the common section, with the exception that the TY PE attribute of <cor ef : | i nk> elements
may be one of : { coref, subset, member, part, cause, poss, argptv, prop}. No restriction should be
placed on the types of objects for which coreference information is specified. DRAMA gives
explicit instructions about the syntax of markableswhich must berealized either usingaMATE
guery on the morphosyntactic tagging or by the human coder.

7.3 Integrated Example

See Passonneau’s manual .

7.4 Joint Coding Procedure

See Passonneau’s manual .

8 An Overview of the Possible Decision about Markup
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In this section we discuss in more detail some of the issues that the designer of a coreference
scheme must confront, and give some suggestions.

8.1 Marking Up Discour se Entities

This section offers guidance on the types of words and phrases which may be marked up as
discourseentities(<cor ef : de>). AsinMUCCSandin DRAMA, we only giveinstructions about
how to mark possible antecedentsfor nominal anaphora; not about marking antecedents of verbal
ellipsis or other forms of anaphoric relations. The discussion follows roughly the order of the
analogous discussion in DRAMA.

Our intention was to cover as many types of possible antecedents as possible, compatibly with
what wethink can be annotated reliably; depending on the particular application, only asubset of
the markablesidentified here may actually be marked. The most important decision to be made by
the designer of an 'instance’ of the present scheme is whether to annotate all NPs, or only those
that enter into anaphoric relations (i.e., are either anaphoric expressions or the antecedents of
anaphoric expressions). In what follows, we assume that all NPs introducing discourse entities
haveto be specified as<cor ef : de> elements, and discuss which ones do not introduce discourse
entities.

Whatever the decision is made concerning the text constituents to mark, the experience with
MUC indicates that it’s best to split the annotation task in two - reaching agreement on a set of
<cor ef : de>sbefore attempting to specify the anaphoric relationswith <cor ef : | i nk> elements
as discussed in the next section.

8.1.1 NPswith head noun

The ’canonical 'noun phrase consists of a head noun optionaly pre- or post-modified by
determiners, quantifiers, adjectives, etc. The whole NP (not just the head noun) is marked up
wherever it denotes an entity which may be subsequently or previously referred to elsewherein
the text. Both definite and indefinite NPs can potentially enter into thiskind of relationship. The
following examples show some examples of canonical NPswhich would be marked up (only the
markup for the first example is shown).

(8.1) France canme from behind to beat Croatia 2-1 and reach
their first Wrld Cup final at the Stade de France. (BBC)

(8.2) France cane from behind to beat Croatia 2-1 and reach
<coref:de id="de_30">their first World Cup final </coref:de>
at the Stade de France. (BBQO)

(8.3) But hone fans at the Stade de France endured an agoni Si ng
final 20 minutes after Laurent Blanc was shown the red card
following a tussle with Slaven Bilic. (BBC

(8.4) Prolific Davor Suker gave the keeper no chance for
his fifth goal of the tournanment. (BBC)

(8.5) A high-class nove followed two nminutes later with Youri Djorkaeff
finding Quivarc’h with an excellent ball. (BBC)

(8.6) The first three students cane in.

(8.7) Alot of students followed

Note that in the case of the first three students, three students is not marked separately even
though it could occur by itself in NP position; thisis because the subconstituent could not serve as
antecedent by itself. However, where the quantifier occurs in an of-construction with afull NP
complement, both NPs should be marked as both could serve as antecedents, as follows:
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(8.8) Sone of the synptons are barely noticeabl e except when the patient is tired.
(8.9) <coref:de |D="DE 101">
Sore of
<coref:de | D="DE_102">
t he synpt ons
</ coref: de>
</ coref : de>
are barely noticeabl e except when the patient is tired.

NPs should only be marked up where they do introduce a new discourse entity. As we will see
below, there are casesin which thisisclearly not the case: e.g., when anindefinite NP occursasa
predicate nominal. In some casesit isdifficult to tell whether agivenindefinite NPispredicative
or not. Our suggestion isto keep the rulesfor these cases simple: unlessit has been decided only
to mark NPsthat actually enter into anaphoric relations, mark al indefinite NPsas<cor ef : de>S
except when they occur in the special constructions discussed in 8.1.8.

It should be noticed that indefinite NPs may introduce discourse entities even whey they do not
refer to anything in the world: e.g., in

(8.10)

I want to buy a car.

A car does not refer to any particular object intheworld (unlike, say, inI'vejust seenalovely car,
but it was too expensive). Yet, that car can still occur in anaphoric relations, although under
particular conditions (‘modal subordination’): e.g., it is possible to continue (8.10) by saying |
need it/oneto go to work. (Indeed, this possibility of anaphoric relationsto expressionsthat do not
refer is the reason why the intermediate level of ‘discourse entity’ was introduced - see e.g.,
(Karttunen, 1967) or (Webber, 1978).)

8.1.2 NPs containing relative clauses

Where an NP contains a restrictive relative clause, the whole NP, including the restrictive
relative clause, should be marked up as single discourse entity.

(8.11) They will play Brazil on Sunday after a dom nant performance agai nst
a Croatia side who surprised nany by reaching the sem -final stage. (BBC)
(8.12) They will play Brazil on Sunday after a dom nant perfornmance agai nst
<coref:de | D="DE 31">
a Croatia side who surprised many by reaching the sem -final stage
</ coref: de>.

It may be argued that non-restrictive relative clauses should not be marked up as part of the
discourse entity, as they supply additional information about the referent rather than helping to
identify him or her. However, it may be useful for the goa of the annotation to include
information about the pattern of reference of non-restrictiverel ative clauses, and annotators may
therefore decide that these elements should be marked up. (If the non-restrictivereativeclauseis
not to be marked up, the <cor ef : de> tag should be assigned to the part of the NP that precedes
therelative clause.) (8.14) illustrates how to tag anon-restrictive rel ative clauseleaving it outside
the <cor ef : de> tag; (8.15) how to include it.
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(8.13) The 26-year-old Thuram who had never before scored for France,
scored twice after prolific Davor Suker had put Croatia in front
at the start of the second half. (BBQC)
(8.14) <coref:de |D="DE 32">
The 26-year-ol d Thuram
</ coref: de>
, Who had never before scored for France, scored twice after prolific
Davor Suker had put Croatia in front at the start of the second half.
(8.15) <coref:de |D="DE_33">
The 26-year-ol d Thuram
who had never before scored for France
</ coref: de>
, scored twice after prolific Davor Suker had put Croatia in front at
the start of the second half.
(8.16) A spokeswoman for the Prince of Wales has confirnmed that the encounter,
which is said to have been amicable, did take place, but stressed it was
a private matter for the famly. (BBO)
We assune in what follows that non-restrictive relative clauses, as well,
are included inside the <coref:de tag for a given NP.

8.1.3 Bare nouns

Where the NP consists only of anoun, this should be marked up normally asa<cor ef : de>, asin
(8.17).

(8.17)

!
5.1 M and there’re <coref:de>oranges</coref:de> at Corning (T) |

However, bare nouns in non-head position - e.g., the premodifier orange in (8.18) - should
normally not be marked up, since generally they do not enter in anaphoric relations; only the NP
orange juice as awhole would be a markable.

(8.18)

!
7.2 . we have to nake <coref:de>orange j uice</coref:de> |

However, the designer of a scheme may decide to alow for bare nouns in this position to
optionally be marked as <coref:de>s when entering into anaphoric relations with other NPs.

Bare NPs may often be used to talk about kinds (Carlson, 1977) rather than tokens, asin utterance
1.6in (8.19): in this example, no specific bananas have been chosen, and any will do.

(8.19)

M okay

: | have to get

. one tanker of QJ

to

: Avon

: and a boxcar of bananas
. to
. Cor ni ng

e e e el

. so there're
. bananas at Avon

w N O~NOOBRWNE

e
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The relation between kinds such asthe onein 1.6 and sets of objects such as the one denoted by
the bare NPs bananasin the following utterance 3.3 is not really identity of reference; at most, it
can be said that the bananas in 3.3 are an instance of the type of objects mentioned in 1.6. The
core scheme makes no explicit provision for this type of relation; however, if the designer of a
scheme wished to mark relations like these within the core scheme, the ident relation could be
used in alooser sense (denoting ‘ senseidentity’), asdonein MUCSS. The extended scheme does
make provision for the mark-up of the relationship between a kind and token or instantiation of
that kind; see Instantiation.

8.1.4 Noun phrases without a head noun: pronouns

Personal pronouns, demonstrative pronouns, possessive pronouns and indefinite pronounsmay all
enter into coreference and should be marked up wherever necessary.

(8.20)
|

31.4 : now | have a good i /

31.5 : oh no we can't use the sane thing (T)
(8.21)

104. 11 . the boxcar has a bad wheel I

104. 12 : and won’t be available for 8 hours

105.1 M oooh. ..

106. 1 S: so we can't use that (T)
(8.22)

144. 1 S: we get our Q) ready by 8 (T) '

(8.23)

Suj et : Euh, peut-on construire la partie supérieure
sphérique du, de la surface ?

Conmpere: Je ne dispose pas de surface

Conpere: A partir de quoi voul ez-vous en créer une ? (Q

Itisnot usually necessary to mark up each occurrence of first and second person pronouns, asthe
cases in which they co-specify can generally be automatically determined. However, where
assigning reference to these pronouns seems unusually complicated, as is sometimes the case
where there are many speakers, the annotator may choose to mark them up.

Pleonastic NPs (expletives) should not be marked up, asthey never enter into anaphoric relations.

(8.24)

|
|85.6 : now how long does it take fromE mra to Corning? (T) ’

(8.25)

It seens to ne that John is going mad.
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Reflexive pronouns may be marked up as<cor ef : de> if they are considered to truly denote an
itemintheworld (8.26). This should be decided on the basis of whether they identify aperson or
thing which could be considered an argument of the verb. For example, in the English phrases
Julie washed herself or Bill was talking to himself, the reflexive pronouns clearly identify an
argument of the verb, and could indeed be replaced by other noun phrases. In Spanish, however,
many verbs take what might be considered 'lexicalised’ reflexive pronouns:. they do not appear to
refer to an argument, and could not be replaced by another NP, e.g. reirse, to laugh, irseto leave/
be off. There are also casesin Spanish of the reflexive pronoun 'se’ being used in impersonal and
passive constructions, in which the pronoun does not seem to refer to any argument of theverb. A
rough guideline for this might be that these reflexive pronouns should be marked up when they
seem to coincide with their referential use in English. In (8.27), for example, the first two
instances of the reflexive pronoun se do not seem to refer to anything, but the last (adaptsitself)
would be deemed referential and marked up as a <coref : de>. However, this may be an overly
anglocentric view, and annotators may choose to adopt their own decision mechanismsin this
area

(8.26)

[He pi cked himsel f up off the floor. |

(8.27)

Durante el Congreso se escucharon || anmados a que se reconozcan | os

errores del pasado y para que el partido <coref:de>se adapte</coref:de>

al nuevo clim pol ?tico.

(During the conference calls were heard that past errors should be recogni sed
and that the party should adapt itself to the new political climte.)

8.1.5 Other phraseswithout a head noun

Proper names should be marked up wherever necessary (8.28), (8.29). They may be pre-modified,
inwhich casethe modifier should be included in the <coref:de>(8.30). However, where aproper
name contains another NP within it, this smaller NP usually need not be separately marked up,
since it typically works as a modifier and does not enter into anaphoric relations: in (8.31), for
example, the word Parades would not be individually marked, nor would Ulster in (8.32).

(8.28)
France canme from behind to beat Croatia 2-1 and reach
their first Wrld Cup final at the Stade de France. (BBC)
(8.29)
But hone fans at the Stade de France endured an agonising final 20 m nutes after
Laurent Bl anc was shown the red card following a tussle with Slaven Bilic. (BBC
(8.30)

|Pro|ifi c Davor Suker gave the keeper no chance for his fifth goal of the tournanent. (BBC) ‘

164 MATE



MATE Annotation Guidelines

(8.31)

The i ndependent Parades Conmi ssion banned the Protestant march
fromentering the nationalist Garvaghy Road on Sunday. (BBC)

(8.31)

wat ched by the Royal U ster Constabulary and the British arny, |oyalist violence has
erupted throughout the province in protest.

Wil e they have held a | argely peaceful protest at the entrance of the Garvaghy Road, ‘

Other examples of phrases classified as NPs without having a head noun are phrases with
adjectives or quantifiers as heads, asin (8.32) and (8.33). Gerundive clauses also functionin a
similar way to NPs, and should be annotated where necessary.

(8.32)
[I prefer the largest. (D)
(8.33)
A few people found their way to the destination but
a great many did not understand the directions. (D)
(8.34)

|They had been accused of ignoring the environnent.

8.1.6 Conjoined NPs

Where two or more NPs are conjoined or digoined, it may be necessary to mark up thelarger NP
as well as the constituent NPs, depending on whether it is referred to later in the dialogue. In
(8.35), for example, the coordinated NP John and Luise serves as antecedent for the plural
pronoun They.

(8.35)

John and Loui se went out for a fancy nmeal for her graduation.
They had a huge argument and he wal ked out without paying.

(8.36)

<coref:de | D="DE 40">
<coref:de | D="DE_41">
John
</ coref: de>
and
<coref:de | D="DE_42">
Loui se

<l nraof-das
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</ cor ef : de>
went out for a fancy meal for
<coref:de | D="DE 43">
her
</ cor ef : de>
graduati on.
<coref:de | D="DE 44">
They
</ cor ef : de>
had a huge argunent and
<coref:de | D="DE 45">
he
</ cor ef : de>
wal ked out without paying.

8.1.7 Linguistic contextsthat do not introduce discour se entities

While the discussion of markables above defines the class of elementswhich can be marked up,
there are caseswherethelinguistic or discourse context of an NP makeit inappropriateto mark it
asa<coref:de> element. Although we assumethat in most cases markableswill be automatically
identified by means of search patterns formulated in terms of the MATE query language, it is
possible that the annotator may want not to annotate these NPs as <coref:de>s. Examples of this
are predicate nominals, where the NP cannot be considered to introduce adiscourse entity. Some
such contexts are discussed below.

Predicate nominals

Where the noun phrase can clearly be identified as being predicative, this should not be marked
up, asthistype of phrase does not introduce a discourse entity.

(8.51)

!
John is a policenman
(cf. John is tall.)

Indefinite NPs in copular position are typically predicative and need not be annotated. A more
complex case is the one in which the NP in copular position is definite, as in the following
example:

(8.52)

|
John is the President of the USA |

In the case of sentences like (8.52) one might argue either that we have an explicit equality and
therefore both NPs should be marked as <coref:de>s, or that we only need to mark one
(presumably the subject) since only one discourse entity isintroduced by this sentence. Again, the
decision depends in part on the task: if the system is used for information extraction it may be
useful to annotate all anaphoric relations, whereas in other cases annotating these NPs may be
considered a waste of time. A cautious policy is that unless an NP of this type is clearly
predicative, it should be marked up as a discourse entity.

Appositional phrases
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Thereareanumber of different typesof appositive constructions. Basi ¢ apposition consists of two
noun phraseswith identical reference, which need not be contiguous (8.53), (8.54). However, the
appositional phrase may not be asimple NP (8.55), (8.56), may be introduced or followed by a
marker such as say or included (8.56), (8.57), (8.58), and may even enter into a restrictive
apposition, lacking the distinctive commas (8.59), (8.60).

(8.53)
|
News of the sudden death of the inprisoned opposition |eader,
Chi ef Mbshood Abiola, has shaken N geria. (BBC)
(8.54)
|
An unusual present awaited him a book on ethics (QQ |
(8.55)
!
The reason that he gave, that he didn't notice the other car,... (QQ |
(8.56)
!
W\ shoul d send one of the engines at Avon, say engine EIl,
to Bath to pick up the tanker car (T)
(8.57)
|Miny people, ny sister included, ... (QQ
(8.58)
|Nhny prof essi ons, such as the |egal profession, ... (GQ
(8.59)
|The famous critic Paul Jones (QQ
(8.60)

|Your duty to report the acci dent takes precedence over everything else (QQ ‘

Our suggestion is to follow what proposed in MUCSS (Hirschman 1997), and tag the NP as a
whole aswell as any separate NP contained in the appositive clauses, if the appositive clauseis
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contiguousto the NP (8.61), (8.63). Discontinuous appositions can be marked separately (8.62).
An ident link can then be marked between the appositive clause and either the other clause
(discontinuous apposition) or the NP asawhol e (see below). In the case of restrictive appositions,
only the NP as awhole will be marked (8.64), (8.65).

(8.61)

News of the sudden death of
<coref:de | D="DE_44">
the inprisoned opposition |eader,
<coref:de | D="DE 45">
Chi ef Moshood Abiol a
</ coref: de>
</ coref: de>
, has shaken Nigeria

(8.62)

<coref:de | D="DE 46">
An unusual present

</ coref: de>

awai ted him

<coref:de | D="DE_47">
a book on ethics

</ coref:de>

(8.63)

W shoul d send
<coref:de | D="DE _50">
one of
<coref:de | D="DE_51">
the engi nes at Avon
</ coref: de>
, say
<coref:de | D="DE_52">
engi ne E1
</ coref:de>
</ coref: de>
, to Bath to pick up the tanker car

(8.64)

<coref:de | D="DE 53">
the fanous critic Paul Jones
</ coref: de>

(8.65)

<coref:de | D="DE 54">
Your duty to report the accident
</ cor ef : de>
takes precedence over everything el se

With appositions we have the same problem as with predicate nhominals. some appositional
phrasesarereally just predicative, and need not be marked up separately (see Predicate nominals).
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(8.66)
|
Nor man Jones, at that tine a student,... (QQ |
(8.67)
<coref:de | D="DE 48">
Nor man Jones, at that time a student.
</ coref:de>..
(8.68)

<coref:de | D="DE 49">
Julius Caesar, a well-known enperor
</ coref : de>

whereas in the following case it may be argued that the appositional phrase does introduce a
discourse entity which is equated with the one introduced by Julius Caesar:

(8.69)

Julius Caesar, the well-known enperor '

Our only recommendation is to treat the two cases in the same way.

Negated or questioned contexts

Where the existence of an entity is being denied by the context in which the noun phrase occurs,
asin (8.70), the discourse entity introduced by that entity often will not enter in any anaphoric
relations; in these cases, the designer of a scheme may decide to mark the string as a
<coref:de>only if it entersinto subsequent anaphoric relations, asin (8.71).

(8.70)

But the vol une of noise fromthe hone fans began to subside '
as the opening goal failed to materialise. (BBC

(8.71)

|I don’t want to buy a car. It would cost nme too nuch noney. ‘

A similar problem arises with NPswhich occur as part of aquestion. While NPswithin questions
often don't really refer to an item in the world, annotators may wish to mark these itemsup in
order to link them with another referenceto an object; alink which may be madein the answer to
the question (8.72). However, it should be noted that thisisnot really a co-specification relation;
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see the section Instantiation in the extended scheme for a full treatment of <coref:de> in
guestions.

(8.72)

|
Does anyone have a pencil ?
Yes - there’s one there

Disfluencies

Disfluencies and repairs are common features of spoken dialogues. In thiscase, the problemisto
decide whether noun phrasesintroduced within repaired parts of adial ogue should be marked up.
As some theories suggest that repaired items are not available for subsequent processing, and to
avoid unnecessary marking up of elements, it is suggested to make the marking optional: only
those items within repaired sections which are subsequently referred to should be marked up.
Notethat if the repaired item coreferswith an earlier <coref:de>and then is subsequently referred
to, the later reference may be linked directly with the initial one, making the marking up of the
repaired item unnecessary in thiscase. In (8.73), only the most compl ete phrase fragment needsto
be marked up for the presence of elles, coreferential with ces deux fusées.

(8.73)
n . . N 7 z |
193 F: Donc qu'est ce qui / qu'est ce qui serait comun a ces deux fusées. Ces deux fusées ont /
194 D. c'est qu'elles ont / elles ont la méne / elles / elles / toutes les / tous les ailerons

(In this case we deviate from the approach taken in DRAMA by Passonneau (1996), who
proposes to mark up all NPs occurring in disfluencies, athough again they do not create
ambiguity.)

8.1.8 Discontinuous elements

Sometimes adiscourse entity isnot introduced by a single continuous phrase, but by anumber of
different utterances interrupted by disfluencies or comments. Sometimes this may be due to the
way the text is segmented in the basic level: inthe TRAINS corpus, for example, agreat number
of <cor ef : de> appear discontinuous due to the way in which the corpus has been marked up,
with each speaker’s utterance split into small strings over many numbered lines (8.45). If no
commentsor unrelated utterancesintervene, it may be possibleto simply group anumber of lines
into a single utterance, that can then be marked up as <cor ef : de>. If, however, the original
separation into utterances has to be preserved, we propose to rely on the fact that information
about discontinuous constituency is represented at the chunk level by means of next and prev
attributes (see (8.46)), and to make the <cor ef : de> element point to the entire span of chunks
beginning with the first chunk that is actually part of the NP (one of the in (8.45)) until the last
chunk (say engine E2 in the same example), asin (8.47).

(8.45)

9.6: | think what we should do I
9.7: is
a Q-

hanl, 1in
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9.9: uh one of the
[ 2sec]

9.10: engines

9.11: uh

9.12: at Elnmra
9.13: say engine E2

(8.46)

ch.xml
9.6 I think what we should do
9.7: is
9.8: hook up
9.9
s
1

uh <ch id="ch_60 ">one of the</ch>

0: <ch ID="ch 61" next="ch_63">engi nes</ch>
9.11: <ch ID="ch 62">uh</ch>

9.12: <ch ID="ch_63" prev="ch_61"> at Elmra </ch>
9.13: <ch I D="ch_64">say</ch>

<ch | D="ch_65">engi ne E2</ch>

(8.47) coref.xml:

| ch.xml ‘

<coref:de | D="DE 01" href="ch.xm #i d(ch_61)..ch. xm #i d(ch_65)"/>
<coref:de | D="DE 02" href="ch. xm #i d(ch_65)"/>

In (8.48), the giver's<cor ef : de> isinterrupted by the follower’s turn; again the mechanism for
dealing with discontinuous constituents with chunks must be used to reconstruct it:

(8.48)
G VER: curving, just curving round the di anond
FOLLONER: uh- huh
G VER: mne...... uh- huh
(8.49)
ch.xml
G VER Curving, just curving round
<ch ID="ch_66" next="ch_68">
t he di anond
</ ch>
FOLLOAER: <ch ID="ch_67">
uh- huh
</ ch>
G VER <ch ID="ch_68" prev="ch_66">
m ne
</ch> .
<ch ID="ch_69">
..... uh- huh
</ ch>
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(8.50)

| coref.xml
|<cor ef :de ID="DE_01" href="ch.xm #i d(ch_66)..id(ch_68)"/> |

8.2 Assigning Links

This section discusses a few issues concerning the specification of links between discourse
entities.

8.2.1 Coordinated NPs

Where two or more NPs are conjoined or digoined, it may be necessary to mark up thelarger NP
as well as the constituent NPs, depending on whether it is referred to later in the dialogue. In
(8.74), for example, the coordinated NP John and Luise serves as antecedent for the plural
pronoun They.

(8.74)

John and Loui se went out for a fancy neal for her graduation.
They had a huge argument and he wal ked out without paying.

(8.75)

<coref:de | D="de_40">
<coref:de | D="de _41">
John
</ coref: de>
and
<coref:de | D="de _42">
Loui se
</ coref: de>
</ coref: de>
went out for a fancy neal for
<coref:de | D="de_43">
her
</ coref: de>
graduati on.
<coref:de | D="de_44">
They
</ coref: de>
had a huge argunent and
<coref:de | D="de_45">
he
</ coref: de>
wal ked out without paying.
<coref:link href="coref.xm #i d(de_43)" type="ident">
<cor ef : anchor href="coref.xm #i d(de_42)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_44)" type="ident">
<cor ef: anchor href="coref.xm #i d(de_40)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_45)" type="ident">
<cor ef : anchor href="coref.xm #i d(de_41)"/>
</coref:link>
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Note that in this example, discourse entity de_40 is a set which includes both John and Mary;
the relation between these entities cannot be annotated using only ident, but it's possible to do
so with the extended set of relations discussed below.

8.2.2 Possessive pronouns

Possessive pronouns co-specify with their antecedents (e.g. Louise ...her graduation), and are
therefore marked asident, as shown in (8.74). Therelationship between thewhole NP designating
the possessed item and its possessor, however, isnot identity; Louise and her graduation clearly
do not refer to the same entitiesin the world. Again, these relationships are part of the extended
scheme: see Extended scheme: possessive.)

8.2.3 Clitics

Asdiscussed in Section 7.2.2 above, we proposeto use<cor ef : seg> elementsto mark anaphoric
expressions such as clitics which are morphologically incorporated into a verb. We then use
<cor ef : | i nk> elements to mark the anaphoric relations of the discourse entity referred to by a
clitic with other discourse entities. So, for example, the anaphoricinformationin (8.38) would be
annotated as follows:

(8.76)

8.2.4 Appositions

A Mra, te doy <coref:de id="de_1">este |ibro</coref:de>
AsConoces a <coref:de id="de_2">m suegra?</coref:de>

Pues <coref:seg i d="seg_3">dasel o</ coref: seg>
cuando <coref:de id="de_5">| a</coref: de>veas.

<coref:link href="coref.xm #i d(seg_3)" type="ident">
<cor ef : anchor href="coref.xm #i d(de_2)"/>

</coref:link>

<coref:link href="coref.xm #i d(de_5)" type="ident">
<coref:anchor href="coref.xm #i d(de_2)"/>

</ coref:link>

Depending on the application, it may be useful to mark an ident link between the appositive
clause and either the other clause (discontinuous apposition) or the NP as awhole.

(8.77)

News of the sudden death of
<coref:de | D="de_44">
the inprisoned opposition |eader,
<coref:de | D="de_45">
Chi ef Moshood Abiol a
</ coref: de>
</ coref:de>
, has shaken Nigeria
<coref:link href="coref.xm #i d(de_45)" type="ident">
<coref: anchor href="coref.xm #i d(de_44)"/>
</coref:link>
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(8.78)

<coref:de | D="de_46">
An unusual present
</ coref: de>
awai ted him
<coref:de | D="de_47">
a book on ethics
</ coref: de>
<coref:link href="coref.xm #i d(de_46)" type="ident">
<cor ef : anchor href="coref.xm #i d(de_47)" />
</coref:link>

(8.79)

We shoul d send
<coref:de | D="de_50">
one of
<coref:de | D="de_51">
the engi nes at Avon
</ coref:de>
, say
<coref:de | D="de_52">
engi ne E1
</ coref:de>
</ coref: de>
, to Bath to pick up the tanker car
<coref:link href="coref.xm #i d(de_52)" type="ident">
<cor ef:anchor href="coref.xm #i d(de_50)"/>
</ coref:link>

8.2.5 Coding Procedurefor <coref : | i nk> elements

The annotation should proceed in two steps: first al <coref:de>elements should be marked and
agreed upon by the markers, then all links should be established. No convention on choosing a
particular textual element as antecedent is needed, provided that the tool used supports
coreference chain; and anyway they can be computed by hand.

8.3 Extending the set of anaphoric relations

In this section we discuss various issues that arise when trying to annotate more complex
anaphoric relations than simple identity. As mentioned in Section 7, this can be done using the
markup elements introduced in Section 4, but allowing more values for the type attribute of the
<coref: 1 i nk> element; we provide a specification of the modified <coref : 1 i nk> element
below. Our aimin this section isto highlight some of the problems that arise when doing so and
suggest ways of reducing them. The set of relations allowed by the scheme derives from the
analysis of Vieira(1998) and includes the bridging relationsin DRAMA.

Asthe poor reliability scoreswhich have been obtained by Poesio and Vieira (1998) for thiskind
of schemeindicate, once one moves beyond theident relation, it can be difficult to decide how to
classify thelink between two elements. We addressed this problem by adopting the TEI technique
of specifying ‘subtypes’ of links: in those cases in which it may be difficult to identify precisely
the type of relation that exists between two entities, we introduced a more general relation to be
used as type of alink, as well as more specific relations to be used as values of the subtype
attribute in those cases in which this additional specification is possible.
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8.3.1 Linkswith Extended Relations
Description

The <coref: 1i nk> element in the Extended Relations Scheme has two attributes: type and
subtype. The type attribute is used to specify the semantic relation between the discourse entity
introduced by atextual element and a previous discourse entity; therelations allowed include, in
addition to identity, many of the relations often grouped under ‘bridging’ relations (Clark, 1977).

Data Source

The basic level for link relations is the same as discussed in Section 4.
Segmentation

As above, link elements do not mark parts of text.

Assignment

8.3.1.1 Set Relations
Member

The member value should be used for the type attribute where the discourse entity pointed at by
the coref:link element is a member of the set denoted by the discourse entity pointed at by the
coref:anchor element. In the preferred reading of (8.82), for example, Paul and Jane are
understood to be members of the set denoted by the kids. Note that thisrel ation can apply whether
itisthe member or the set that appearsfirst in the discourse, but when marking it up, the order of
the arguments obviously matters.

(8.82)

|
The kids went to a party |ast weekend. Paul wanted to wear
his new suit, but Jane insisted on wearing her jeans.

(8.83)

<coref:de | D="de_85">
The ki ds

</ cor ef : de>

went to a party |ast weekend.

<coref:de | D="de_86">
Paul

</ cor ef : de>

wanted to wear his new suit, but

<coref:de | D="de_87">
Jane

</ coref: de>i nsisted on wearing her jeans

<coref:link href="coref.xmn #i d(de_86)" type="nenber">
<cor ef:anchor href="coref.xmn #i d(de_85)"/>

</ coref:link>

<coref:link href="coref.xm #i d(de_87)" type="nenber">
<cor ef:anchor href="coref.xmnl #i d(de_85)"/>

</ coref:link>
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Subset

Thisvalue can be used when one discourse entity denotes a subset of the set denoted by the other
discourse entity. Asin the case of the element relation, the order of the arguments isimportant
when marking up: the subset should be pointed at by the <coref:link> element, whereas the
superset should be pointed at by the <coref:anchor> element. In thefollowing example, thereare
two subsets of theinitial set of rockets: the rocketswhich flew well, and the rocketswhich didn't
fly well.

|
F: Al ors donc / vous avez / ici / les npdéles de fusées /
M Cui
F. Et vous allez essayer de vous nettre d' accord sur un classenent /
hein classer les fusées qui ont bien volé ou qui ont noins bien vol é /
(8.85)

F: Alors donc / vous avez / ici /
<coref:de I D="de_88">l es nodel es de fusées</coref:de>
M Cui
F: Et vous allez essayer de vous nettre d' accord sur un classenent /hein classer
<coref:de ID="de_89">l es fusées qui ont bien vol é</coref:de>
ou
<coref:de I D="de_90">qui ont noins bien vol é</coref:de>
<coref:link href="coref.xmn #i d(de_89)" type="subset">
<coref:anchor href="coref.xmn #i d(de_88)"/>
</ coref: hlink
<coref:link href="coref.xm #i d(de_90)" type="subset">
<coref:anchor href="coref.xmnl #i d(de_88)"/>
</ coref: hli nk

8.3.1.2 Possessive relations

Discourse entities can enter in anumber of relationshipsthat could be generically be described as
cases of ‘possession’, and it’s not aways easy to decide precisely which type of relation is
involved in any given case. In these cases, we propose to use the relation type poss; if amore
detailed annotation is required, one of three subtypes can be specified - attribute, partitive, or
strict possession.

Attribute

Thisrelation is used when one <coref:de> expresses something which is an attribute of another
<coref:de>; canonical examples of thisinclude someone’'s height or weight. Thisrelation may be
expressed in two main ways: using apossessive pronoun or agenitive (our sheer effort, histeam's
application), or by means of an of-construction (The quality of both teams, la taille de ailerons).
In both cases, the relation can be annotated by means of a <coref:anchor> element of type poss,
subtype attr, between the whole NP and the NP denoting the possessor (8.86), (8.87), (8.88),
(8.89). The order of the argumentsisimportant: the <coref:link> element should point at the NP
denoting the attribute, whereas the <coref:anchor> element should point at the NP denoting the
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possessor. (If the possessor has been previously mentioned, then an ident link would aso be
marked between the two mentions of the possessor.) Note that in (8.87) two possessive relations
are annotated: astrict possessive link to Aime Jacquet for histeam, and an attributivelink for his
team's application.

(8.86)
|
French boss Aine Jacquet praised his teanis application (BBC) ’
(8.87)
<coref:de | D="de_91">
French boss Ai ne Jacquet
</ cor ef : de>
prai sed
<coref:de | D="de_92">
<coref:de | D="de_93">
<coref:de | D="de_94">
his
</ coref : de>
team s
</ cor ef : de>
application.
</ coref : de>
<coref:link href="coref.xm #i d(de_94)" type="ident">
<coref:anchor href="coref.xm #i d(de_91)"/>
</ coref:link>
<coref:link href="coref.xm #i d(de_93)" type="poss" subtype="sposs">
<coref:anchor href="coref.xn #i d(de_94)"/>
</ coref:link>
<coref:link href="coref.xm #i d(de_92)" type="poss " subtype="attr">
<coref:anchor href="coref.xm #i d(de_93)"/>
</ coref:link>
(8.89)
|
|He said: "I think our sheer effort and nental concentration saw us through."
(8.89)
He said: "I think
<coref:de | D="de_95">
<coref:de | D="de_96">
our
</ coref : de>
sheer effort and nental concentration
</ coref:de> saw us through."
<coref:link href="coref.xm #i d(de_95)" type="poss " subtype="attr">
<coref: anchor href="coref.xn #i d(de_96)"/>
</ coref:link>
(8.90)

...les ailerons...

la taille de ailerons
...the wings...

the hei ght of the w ngs

U

Telematics Project LE4-8370 177



Deliverable D2.1

(8.91)

(8.92)

(8.93)

Part

A <cor ef : anchor > with type poss and subtype part is used where one <cor ef : de>denotes a
physical part of another <cor ef : de>. Wherethetwo objectsare linked within one phrase, thelink
is marked in the same way as an attr link (8.95). Where the two <cor ef : de> are separately
expressed, they each form the argument of the part link, with the part being thefirst argument, the
whole the second. (Note that in order to annotate expressions like the chair leg, which have one
sense very similar to that of possessive expressionslikethe chair’sleg, it would be necessary to

Fo...
<coref:de | D="de_97">
les ailerons
</ coref: de>

M <coref:de | D="de_98">

la taille de

<coref:de | D="de_99">

ai | erons
</ coref:de>
</ coref:de>
<coref:link href="coref.xm #i d(de_98)" type="poss " subtype="attr">
<coref:anchor href="coref.xm #i d(de_99)"/>

</ coref:link>

Team nat e Ri val do acknowl edged the quality of both teans.

<coref:de | D="DE 100">
Team mat e Ri val do
</ coref : de>
acknow edged
<coref:de | D="DE 101">
the quality of
<coref:de | D="DE 102">
both teans
</ cor ef : de>
</ coref: de>.
<coref:link href="coref.xm #i d(de_101)" type="poss" subtype="attr">
<coref:anchor href="coref.xn #i d(de_102)" />
</ coref:link>

mark nominal premodifiers, contrary to what suggested in 8.1.1.)

(8.94)

(8.95)

|The seat of the chair broke when | stood on it to open the w ndow.

<coref:de | D="DE_104">
The seat of
<coref:de | D="DE_103">
the chair

<l nraof-da>
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</ cor ef : de>

broke when | stood on

<coref:de | D="DE 105">
it

</ cor ef : de>

to open the w ndow.

<coref:link href="coref.xm #i d(de_101)" type="poss" subtype="part">
<coref:anchor href="coref.xn #i d(de_102)"/>

</ coref:link>

(8.96)
F: donc est-ce que ces deux fusées ont |es nméne ailerons? (M)
So do these two rockets have the same w ngs?
(8.97)
donc est-ce que
<coref:de | D="de_105">
ces deux fusées
</ coref : de>
ont
<coref:de | D="de_106">
I es méne ail erons
</ coref : de>
<coref:link href="coref.xmn #i d(de_106)" type="poss" subtype="part">
<cor ef : anchor href="coref.xm #i d(de_105)"/>
</ coref:link>
(8.98)
Arnmy experts in Northern Ireland have defused a 1400 pound bonb | eft near
the main road in County Tyrone. The device, which included two booster
tubes, may have been designed for an attack on a security force patrol.
(8.99)

Arny experts in Northern Irel and have defused
<coref:de | D="de_107">

a 1400 pound bonb left near the main road in County Tyrone
</ cor ef : de>

<coref:de | D="de_108">
The devi ce
</ cor ef : de>
, which incl uded
<coref:de | D="de_109">
two booster tubes
</ cor ef : de>
, may have been designed for an attack on a security force patrol
<coref:link href="coref.xm #i d(de_108)" type="ident " >
<cor ef: anchor href="coref.xm #i d(de_107)"/ >
</ coref:link>
<coref:link href="coref.xm #i d(de_109)" type="poss" subtype="part">
<coref: anchor href="coref.xn #i d(de_108)"/>
</ coref:link>

Strict possession
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A link of type poss and subtype sposs encodes the relationship between two objects where one
'belongs’ to the other; typically, the possessor is a person or animate object. This link can be
expressed, like the attributive construction, by agenitive or possessive pronoun (8.100), or by an
of-construction (8.102). The order of the arguments is the same as in the attr link - possession
first, possessor second.

(8.100)
!
It was a brave decision by Jerry Seinfeld to turn down $5m an epi sode
‘to make anot her series of his hugely popular sitcom (BBO)
(8.101)
It was a brave decision by
<coref:de | D="de_110">
Jerry Seinfeld
</ coref : de>
to turn down $5m an epi sode to nake another series of
<coref:de | D="de_111">
<coref:de |ID="de_112">
hi s
</ coref: de>
hugel y popul ar sitcom
</ coref: de>
<coref:link href="coref.xm #i d(de_112)" type="ident">
<cor ef : anchor href="coref.xm #i d(de_110)"/>
</ coref:link>
<coref:link href="coref.xm #i d(de_111)" type="poss" subtype="sposs">
<cor ef:anchor href="coref.xmn #i d(de_110)"/>
</coref:link>
(8.102)
The service is to be held in the Church of Qur Lady
and St Patrick, in Ballynoney. (BBC)
(8.103)

The service is to be held in
<coref:de |ID="de_113">
the Church of
<coref:de |ID="de_114">
Qur Lady and St Patrick
</ coref: de>
</ coref:de>
, in Ballynoney.
<coref:link href="coref.xm #i d(de_113)" type="poss" subtype="sposs">
<cor ef : anchor href="coref.xm #i d(de_114)"/>
</ coref:link>

To see how sometimes it can be difficult to distinguish between the three types of possessive
links, consider in (8.104) - both of-constructions could be considered in a way to be strict
possession, or the first could be an attribute and the second a part:

(8.104)

The health of Ronal do, in the hours |eading up to Sunday’'s World Cup final,
is domnating the sports pages of newspapers worl dw de.

180 MATE



MATE Annotation Guidelines

8.3.1.3 Other relations

In this section we illustrate afew other relations that may occur between two discourse entities.
The designer of the annotator scheme may decide to annotate these or not depending on the
degree of precision needed; else, asimple 'general relation’ may be annotated.

Bound anaphors

This value should be used for type when a discourse entity is bound by a quantifier (8.105),
(8.106). The pronoun and its antecedent are linked by abound link, with the first argument of the
link being bound by the second.

(8.105)

[Nobody I'ikes to |ose his job.

(8.106)

<coref:de | D="de_80">
Nobody
</ coref: de>
likes to | ose
<coref:de | D="de_81">
hi s
</ coref: de>
j ob
<coref:link href="coref.xm #i d(de_81)" type="bound">
<cor ef:anchor href="coref.xmnl #i d(de_80)"/>
</coref:link>

(8.107)

Every man for hinsel f.

Function-value

The f-v value can be used to indicate the relationship between a function and its value(s).
Although these objects have the same reference when the function NP denotes a value,
distinguishing thisrelation from identity isuseful inthose casesin whichit isthe sense of the NP
that matters, as when a single function is assigned two different values (8.108) - marking these
links as ident would result in asserting that 90 degreesisidentical with 70 degrees. In this case,
we would mark up two f-v links, one between the temperature and 90 degrees, and another
between the temperature and 70 degrees (8.109). Because the f-v link is not symmetrical or
transitive, unlike theident link, this does not lead to 70 degrees and 90 degrees being marked as
ident. The first argument of the link is the function, the second the value.
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(8.108)

|The tenperature rose to 90 degrees before dropping to 70 degrees '

(8.109)

<coref:de | D="DE_82">
The tenperature

</ coref: de>

rose to

<coref:de | D="DE_83">
90 degrees

</ coref : de>

bef ore dropping to

<coref:de | D="DE_84">
70 degrees

</ coref: de>

<coref:link href="coref.xm #i d(de_82)" type="f-v">
<coref:anchor href="coref.xm #i d(de_83)"/>

</coref:link>

<coref:link href="coref.xm #i d(de_82)" type="f-v">
<cor ef : anchor href="coref.xm #i d(de_84)"/>

</ coref:link>

Instantiation

This relationship holds between two discourse entities when the second <cor ef : de> refersto a
particular instantiation of the class identified by thefirst <cor ef : de>, asin (8.110). Thelink is
marked up as type inst, with the first argument being the instance, and the second the class or
non-referential use.

(8.110)
|

A: W need oranges.

B: There are sone at Corning.
(8.111)

A. W need
<coref:de | D="de_115">
or anges

</ coref: de>.
B: There are

<coref:de | D="de_116">

sonme

</ cor ef : de>

at Corni ng.
<coref:link href="coref.xm #i d(de_116)" type="inst">

<cor ef: anchor href="coref.xm #i d(de_115)"/>

</coref:link>

This type of link might also be used to mark up the relationship between the class of entities
whose existence or identity is queried by a question, and an entity that verifies that description:

(8.112)

!
A which route do you want to take?
B: the Corning to Elnira route.

182 MATE



MATE Annotation Guidelines

(8.113)

A <coref:de |ID="de_116a">
which route
</ coref: de>
do you want to take?
B: <coref:de | D="de_115a">
the Corning to Elnmira route
</ coref: de>.
<coref:link href="coref.xm #i d(de_115a)" type="inst">
<coref:anchor href="coref.xn #i d(de_116a)"/ >
</ coref:link>

(8.114) illustratesthe difficulty of marking up thiskind of relation: thefirst mention of untrainis
not referential, and thelast clearly is, but it isnot so clear what the link should be between either
of these and the mention in turn O4; this one is talking about the same hypothetical train asthe
first mention, but is still not referential, and therefore cannot be inst. We have therefore
tentatively linked these first two non-referential uses asident.

(8.114)
C2:-- est-c’ que vous pourriez me dire si: il y a un train vers |es douze heures quarante-cing
au départ de Paris Saint-Lazare pour Pontoise?
G3: -- pour Pontoise ?
C3:-- oui
O4:-- un train qui circule tous les jours ?
C4:-- oui
Cb:-- ne quittez pas s'il vous plait
06:-- allo
C5:-- oui
O7:-- (h) oui vous avez un train a douze heures quarante-cing hein, il circule tous les jours
sauf | es dimanches et fétes (SNCF)
C2:-- Could you tell nme if there's a train around twelve forty-five fromParis Saint-Lazare to
Pont oi se?
@B:-- to Pontoise?
C3:-- Yes.
O4:-- Atrain which runs every day?
C4:-- Yes.
C6:-- Please hold the line.
06:-- Hello?
C5:-- Yes.
O7:-- Yes, you've got a train at 12:45; it runs every day except Sundays and holidays.
(8.115)
C2:-- est-c'que vous pourriez ne dire si: il y a
<coref:de | D="de_117">
un train
</ cor ef : de>
vers | es douze heures quarante-cing au départ de Paris Saint-Lazare pour Pontoise?
0B: -- pour Pontoise ?
C3:-- oui
O4:-- <coref:de | D="de_118">
un train qui circule tous les jours
</ coref : de>?
C4:-- oui
Cb:-- ne quittez pas s'il vous plait
06:-- allo
C5:-- oui
O7:-- (h) oui vous avez
<coref:de | D="de_119">
un train
</ cor ef : de>
a douze heures quarante-cing hein,
<coref:de | D="de_120">
il
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</ cor ef : de>
circule tous les jours sauf |les dimanches et fétes
<coref:link href="coref.xm #i d(de_117)" type="ident ">
<cor ef: anchor href="coref.xmn #i d(de_118)"/>
</coref:link>
<coref:link href="coref.xm #i d(de_119)" type="inst">
<coref:anchor href="coref.xm #i d(de_118)"/>
</ coref:link>
<coref:link href="coref.xm #i d(de_120)" type="inst">
<cor ef:anchor href="coref.xm #i d(de_119)"/>
</coref:link>

An aternative analysis of this example could be asfollows: question C2 querieswhether the set
of trainsfor Pontoise from Paris Saint-Lazaire is non empty; O4 introduces anew class of trains,
which however specializes the first class. So the link between de 120 and de 119 could be
analyzed as either a subset relation or perhaps by introducing anew intensional relation between
types, specializes. We will not discuss how to do this here.

Event relations

The event relation link encodes the link between a discourse entity and a preceding event or
situation, expressed by anoun phrase, verbal phrase or sentence, in casethe discourse entity plays
arole of some sort in the event/situation. (Thislink isageneralization of the cause and arg links
in DRAMA.) As in the case of possession relations, we propose a genera link type e-rel; if
further detail is required as to the role the <coref:de> plays in the event, e.g. to follow the
DRAMA encoding, this may be provided in the subtype (e.g. cause, agent, patient, etc.); we will
not attempt to define ageneral-purpose set of subtypes here. The coref:link element should point
to the discourse entity, the coref:anchor to the event.

In the following example (from Passonneau), the e-rel relation hol ds between two noun phrases:

There was an expl osion. The noise was trenendous.
There was
<coref:de I D="de_3">
an expl osi on.
</ coref:de>
<coref:de | D="de_4">
The noi se
</ coref:de>
was trenendous.
<coref:link href="id(de_4)" type="e-rel">
<coref:anchor href="id(de_3)"/>
</coref:link>

In more complex cases, the event is introduced by a verb phrase or a sentence that has to be
marked up. We propose to use the element <coref:seg (already used in the Core Scheme for
annotating verbal elements containing clitics) for this purpose.

(8.116)

Mislims fromall over the world were taught gun-maki ng and guerrilla
warfare in Afghani stan. The instructors were nmenbers of some of the
nost radical Islanmic nmilitant groups in the region. (lndependent)
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(8.117)

<coref:seg | D="de_130">
Muslins fromall over the world were taught gun-making and guerrilla warfare in Afghanistan.
</ coref : seg>
<coref:de | D="de_131">
The instructors
</ cor ef : de>
were menbers of sonme of the nost radical Islamc mlitant groups in the region.
<coref:link href="coref.xm #i d(de_131)" type="e-rel">
<cor ef: anchor href="coref.xm #i d(de_130)"/>
</ coref:link>

8.3.1.4 General

As mentioned above in the introduction to this section, the genrel (genera relation) link may be
used as a’catch-all’ label where an annotator believes that two discourse entities are related, but
doesnot wishto giveavery detailed classification of the type of non-ident relationship involved.
Alternatively, thistype of relation may also be used in addition to these classes to cover any other
types of linkswhich do not appear to fit into the above classification. One example of thiscan be
seen in the phrase The man who gives his paycheck to hiswifeiswiser than the man who givesit
to his mistress, in that 'it’ here does not refer to the same entity as its antecedent, 'his paycheck’,
but rather to something which standsin the same relationship to the second man asthe paycheck
does to thefirst.

Example
Plenty of examples are given above.
Coding Procedure

Asinthe case of the MUCCS scheme, annotation with <coref:link> elements should follow the
determination of <coref:de>elements. The decision concerning the value of type should be done
asfollows:

a. see if the current discourse entity is identical with a previous discourse entity;
if so, create a link, and specify type=ident;
b. else, see if it stands in one of the set rel ations;
c. else, see if it stands in a possession relation;
d. else, if it appears that the discourse entity is in a relation with one of the
previ ous discourse entities,
but the relation is not one of those |listed above, create a |ink and then
1. if additional attribute values are used, exam ne if one of those applies;
2. else, use type=genrel

Markup Table

<coref:link>

id [ ASCI | ]

i dent, menber,
type citheat Nnncc a-
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rel, argptv, prop,
bound, f-v, inst,

genre
attr, part, sposs,
subt ype cause P P
hr ef <cor ef: de>
cont ent <cor ef : anchor >
<cor ef : anchor >
id [ ASCI 1]
hr ef <cor ef: de>

The mapping between the DRAMA relations and those discussed below is specified asfollows:

|DRAMA’s name ||M eta-scheme name |
|Part ||poss, subtype part |
|Cause ||ere| , Subtype cause |
|Poss ||poss subtype sposs |
|arg (as part of arg/ptv) ||ere| |
|prop ||n0t included |
|ptv (as part of arg/ptv) ||ere| |
|Coref ||ident |
|Subset ||subset-of |
|Memba Hmaﬂba
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Communication Problems
LailaDybkjsa and Amanda Schiffrin

1. Introduction - Coding Purpose

Co-operativity is a central issue both in human-computer dialogue and in human-human
dialogue. Non-co-operative behaviour easily leads to miscommunication and an unnecessarily
long, complicated and perhaps even ultimately unsuccessful dialogue. In particular in human-
computer interaction the consequences may often be a totally failed dialogue because of the
system’ slimited abilitiesto detect, handle and recover from non-co-operative (or seemingly non-
co-operative) dialogue [Bernsen et al. 1996].

Research into aspects of communication, including various communication problems and co-
operativity, isnot new (seee.g. [Grice 1975]). However, thereisno exhaustive theory on these,
and much of the research has focused on human-human dial ogue.

With an increasing number of advanced spoken language dialogue systems available as viable
means of supporting peoplein carrying out ordinary tasks (such asautomatic flight/train timetable
information, ticket booking, directory enquiries, etc.), there is also an increasing demand for
rigorous methods and toolsfor the analysis of problems (latent and actual) in communications so
asto pre-empt them if possible, or failing this, to initiate someform of repair. Thus, the study of
communication problems is of obvious importance for the development of adequate system
interaction models.

If detected, communication problemsin everyday conversation typically lead to clarification or
repair meta-communication. Human-human dialogue both allows for and is greatly assisted by
the possibility of this kind of repair and maintenance. However, for spoken language dialogue
systemsthesituationisdifferent. Thepossibility of real-time handling of clarification and repair
meta-communication using current technology is seriously limited. User needsfor clarification
meta-communication that arise from the way the system addresses the domain, can easily surpass
the systems meta-communication skills. Thus co-operative communication isimportant because
it facilitates smooth interaction and prevents unnecessary user-initiated clarification and repair
meta-communication, aswell asother kinds of unexpected user behaviour with which the system
cannot cope.

In spite of this, the detection of communication problems in spoken language dial ogue systems
has so far usually been carried out in arather unsystematic manner, and on ad hoc basis; it has
generally only been performed at afairly late stage, as part of theevaluation, if at al. Inorder to
support a more cost-efficient development process for interaction models of spoken dialogue
systems we need a solid understanding of communication problems, both their nature and why
they occur. A straightforward way of achieving this is to annotate them for analysis from the
transcripts of SLDS interaction. Annotation of communication problems in spoken dialogue
corporamay not only help devel opers and researchersto extract information on the deficiencies of
a system, but may also yield clues as to how it might be improved. It could also provide the
insight required for creating methods or toolsto enabl e the efficient, systematic devel opment and
evaluation of asystem, especially during early analysisand design. Thiswould result not onlyin
the improvement of interaction model quality, but also in the reduction of development costs.
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Communication problems are in several respects different from most other phenomena usually
annotated and studied in acorpus. Most notably they need not necessarily be present in acorpus
a al. Infact the fewer there are of them the better. Thisisin direct contrast with prosodic and
morpho-syntactic phenomena and dialogue acts, which are present in any spoken dialogue
corpus. The same is also true to some extent for coreference (although unlike the aspects of
language listed previously, mark-up for coreference is neither continuous nor contiguous). All
these phenomenaform part of the building blocks of adialogue. Communication problems, on
the other hand, are disruptive to a dialogue and co-operative human interlocutors usually try to
avoid them. However, in order to avoid them in human-computer interaction we need to study
the nature and mechanisms of communication problems. Thecomputer ismuch lessflexiblethan
ahuman which makesit much morelikely that communication problemswill occur inadialogue
unless great careistaken to design the dial ogue co-operatively within the limitations dictated by
the spoken language dial ogue system in question.

2. Existing Schemes

Annotation of communication problems is in its infancy and coding schemes tailored to the
description of communication problems are very few. However, aspects of communication
problems are often reflected in coding schemesfor other levels, e.g. dialogue acts. Three of the
four communi cation problems coding schemes presentedin D1.1 [Kleinet al. 1998] do not havea
direct focus on communication problems. Rather, they include phenomenathat relateto thelevel
infocus, e.g. coreference or dialogue acts, aswell asto communication problems. Infact many of
the schemesin D1.1 do include one or more of these phenomena, which is a consequence of the
cross-level nature of communication problems. Some communication problems are caused by
flawed grammar or vocabulary design (i.e., errors at the morpho-syntactic level). Other problems
may be due to misinterpretation or non-interpretation of coreference, and so on.

Among the existing schemes analysed only the Odense coding schemeis exclusively devoted to
communication problems per se. It hastherefore been natural to take this scheme as the point of
departure for the communication problems level.

3. Selected Scheme (The Odense Scheme)

The Odense coding scheme was developed in support of the design of co-operative system
utterances in spoken human-machine dialogue. The co-operativity guidelines [Bernsen et al.
1998, Dybkjaa 1999], cf. Figure 1, which form the basi s of the schemewere developed from aset
of simulated human-machinedialogues. These guidelineswere then compared to Grice’ smaxims
[Grice 1975] and shown to significantly extend them. Finally its successful application to new
Danish, English and German spoken human-machine corporatested the coding scheme. Thusthe
guidelines are proved to be both theoretically founded and application-oriented.

3.1 Guidelinesfor Co-operative Communication

Interaction G/S  |Abbreviation Generic or Specific Guideline
Aspect G no.
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Aspect 1. GGl |Say enough. *Make your contribution as informative asis required (for the
Informativeness current purposes of the exchange).
SG1  |State commitments |Be fully explicit in communicating to users the commitments they
explicitly. have made.
SG2  |Provideimmediate |Provide feedback on each piece of information provided by the
feedback. user.
GG2 |Don'tsaytoo *Do not make your contribution more informative than is required.
much.
Aspect 2: GG3 |Don'tlie. *Do not say what you believe to be false.
Truth and GG4 |Check what you  |*Do not say that for which you lack adequate evidence.
evidence say.
Aspect 3 GG5 [Berelevant. *Berelevant, i.e. be appropriate to the immediate needs at each
Relevance stage of the transaction.
Aspect 4. GG6 |Avoid obscurity.  |*Avoid obscurity of expression.
Manner GG7 [Avoid ambiguity. |*Avoid ambiguity.
SG3  |Ensure uniformity. |Provide same formulation of the same question (or address) to users
everywhere in the system’ sinteraction turns.
GG8 |Bebrief. *Be brief (avoid unnecessary prolixity).
GG9 |[Beorderly. *Be orderly.
Aspect 5: GG10 ([Highlight Inform the users of important non-normal characteristics which they
Partner asymmetries. should take into account in order to behave co-operatively in
spoken interaction. Ensure the feasibility of what is required of
asymmetry
them.
SG4  [State your Provide clear and comprehensible communication of what the
capabilities. system can and cannot do.
SG5  [State how to Provide clear and sufficient instructions to users on how to interact
interact. with the system.
Aspect 6: GG11 [Beawareof user's |Take partners' relevant background knowledge into account.
Background Eackg{;%und
knowledge nowledge.
SG6 [Beawareof user |Takeinto account possible (and possibly erroneous) user inferences
inferences. by analogy from related task domains.
SG7 |Adapttonovices |Separate whenever possible between the needs of novice and expert
and experts. users (user-adaptive interaction).
GG12 [Beawareof user |Takeinto account legitimate partner expectations asto your own
expectations. background knowledge.
SG8  |Cover the domain. |Provide sufficient task domain knowledge and inference.
Aspect 7: GG13 |[Enable meta- Enable repair or clarification meta-communication in case of
Repair and communication. communication failure.
clarification SG9  [Enable system Initiate repair meta-communication if system understanding has
repair. failed.
SG10 |Enable Initiate clarification meta-communication in case of inconsi stent
inconsistency user input.
clarification.
SG11 |Enable ambiguity |Initiate clarification meta-communication in case of ambiguous user
clarification. input.

Figure 1. Guidelinesfor co-operative system interaction. Generic guidelines (indicated by the use
of ‘GG’ at the start of aguideline name) are at the general level of Gricean maxims (marked by an
asterisk * above), and are grouped into different aspects of interaction. Each specific guideline
(indicated by ‘' SG’) is subsumed by one of these generic guidelines.
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Theguidelines cover seven different aspects of interaction asshowninFigure 1. Thedistinction
between guideline and aspect is an important one because an aspect serves to highlight the
property of interaction addressed by a particular guideline, thus identifying dimensions of co-
operativity over and above the level of the co-operative guidelines themselves.

There are two types of guidelines: generic (GG) and specific (SG). The specific guidelinesarea
refinement of the generic, and are thus subsumed by them. Generic guidelines are more general
and expresswhat to do or take into account when communicating. Specific guidelinesspecialise
the generic guideline by which they are subsumed to certain classes of phenomena, explain how
to do something expressed by the generic guideline, and are specifically aimed at system design.
Although subsumed by generic guidelines, the specific guidelines are important in interaction
design because they serveto elaborate on the kind of interaction model that the devel oper should
be looking for when designing co-operative system behaviour.

It should be noted that not every generic guideline subsumes some specific guideline(s), and the
specific guidelines do not add up to, or replace, the generic guideline from which they are
derived. A given communication problem should always be described if possible by referringto
the violation of aspecific guidelineif thereisonewhichfits. Otherwise the reference should be
to ageneric guideline.

Another point of interest is that guidelines may at times support one another, but at other times
conflict when applied during actual interaction design. When guidelines conflict, the designers
haveto trade off different design options against one another, perhaps for example by giving the
options aweighting of some kind depending upon the guideline(s) referred to. When designinga
system introduction, for instance, developers may find that GG2 (don’t say too much) conflicts
with GGL1 (say enough), SG4 (tell what the system can and cannot do) and SG5 (instruct on how
to interact with the system). If theintroduction islong and complex, evenif al the points made
are valid and important, users tend to get bored and inattentive. On the other hand, if the
introduction is brief or even non-existent, important information may have been left out,
increasing the likelihood of miscommunication during task performance.

3.2 Scope of the Odense scheme

The Odense annotation scheme does not pretend to account for all possible communication
problems. It was created with the purpose of improving spoken language dia ogue system design
and so far it has only been tested on dialogues which were

» shared goal,
* human-machine, and
* two-participant dialogue.

Thus the scheme is not claimed to be valid for human-human dialogues and non-shared goal
dialogues since it has not been tested for this purpose.

Shared-goal dialogues are dialoguesin which theinterlocutors collaborate to achieve acommon
goal, such as booking a ferry ticket or getting/providing information about flight arrivals.

Today’ s spoken language dialogue systems are shared-goal systems taking for granted that the
user’ sgoal isto carry out (one of) the task(s) that the system can perform. Shared-goal dialogue
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should be seen in contrast to general conversation which is subject to possible conflicting goals
and intentions between the participants.

Human-human dialogue has many more facets than today’ s spoken human-machine dialogueis
capableof handling. Therefore, we cannot discount the possibility that there exist communication
problems in human-human dialogue which would call for extra guidelines for co-operative
dialogue behaviour not included among those in Figure 1. Human-human communication
problems may for example derive from conflicting goal s/intentions, gestural misunderstandings,
talking ‘above one's head', lying, and hidden agendas. Whether these potential problems in
understanding between humansin dialogue can be captured by the annotation system devel oped
and described hereisstill open to question. However, extending the current set of guidelineswill
be easy, using the coding module presented in Section 4.1.

So far the scheme has only been tested on two-participant dialogues. Spoken human-computer
dialogue is normally between one human and one machine. It is likely that the communication
problems will also apply to multi-party dialogues but this remains to be tested.

The primary focus of studies so far has been to mark up communication problems caused by the
system because the emphasis was on investigating how system interaction could be improved to
achieve a smoother dialogue with users. Of course users also commit errors from time to time
which can be the direct cause of a communication problem. User errors have only been
investigated to alimited extent in this connection (i.e., in their own right) [Bernsen et al. 1998]
and we still lack detailed knowledge of their mechanisms. We are mainly interested in those
cases of user errors that are triggered by inappropriate system interaction. However, it seems
likely that the human interlocutor isableto cause the same categories of communication problems
asthe system does, i.e. by violating the guidelines listed in Figure 1.

3.3 Using the Odense scheme

The set of tags (el ements and attributes) used by the Odense schemeissmall and simple, evenif a
three-component structure is involved, cf. the bottom three coding files shown in Figure 2a.
However, it isanon-trivia task to identify communication problems and anal yse them correctly
to determine which guidelinesthey violate and how they do it, i.e. what types of violation we are
dealing with.
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Raw Data l_l Sound Files I Log Files I Text Files I_I Other Files
Resource File List of Resources
F 3
Transcription Orthographic
(coding file{s)) Transcription
F Y
Coding File Communication
Prohlems
h 4
Violation Types
A 4

Guidelines

Figur e 2a. File organisation for acorpus annotated with respect to communication problems. An
arrow A B meansthat elementsin A refer to elementsin B by their attribute IDs, while an arrow
A B meansthat thereisareferencein A to B by itsfile name.

List of Orthographic Communication Violation Guidelines
Resources Transcription Problems Types
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Figure2b. Section of Figure 2ain detail. Please note that the orthographi ¢ transcription may refer
to more than one resource in the list of resources.

During the detection and analysis of communication problems, an orthographic transcription of
the dialogue is used; often thelogfile will haveto beinspected aswell (cf. thereference structure
in Figure 2aand cf. [Dybkjaa et al. 1998]). In afew situationsit may even be necessary to have
access to the sound files or to a phonetic transcription in order to determine an ambiguous
utterance in the orthographic transcription (which would be clarified in the spoken version dueto
intonation). For example, some questions have the same form as statements, and only the
information provided by the intonation will reveal whether it is one or the other.

Communication problems are marked up as types of violation of the set of guidelines for co-
operative communication in Figure 1 (both the generic guidelines and those specific to spoken
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language dialogue systems). A guideline may beviolated in severa different ways; for example,
GG7 (avoid ambiguity) would be violated by not saying whether atime"9 o’ clock” given to the
user by the system means 9 am or 9 pm. Another violation of the same guideline might be not to
make clear whether a certain flight arrival time refers to that given by the timetable or to the
actual expected arrival time.

Such violation types are necessarily task dependent as they refer to concrete problems found in
dialogues within a particular system. Thus a communication problem refers to the part of the
orthographic transcription in which the guideline violation wasfound and it also refersto a set of
violation types (which is created along with the markup of communication problems). Eachtype
of violationinitsturn refersto the particular guidelinethat wasviolated. Thereference structure
for communication problems markup is therefore basically the one shown in Figure 2b.

To learn more about how to detect and analyse communication problems, using the guidelinesin
Figure 1 asaframe of reference, it isrecommended that the reader take alook at [ Dybkjaer 1999]
and [Bernsen et al. 1998]. These references contain acollection of examples of communication
problems, violation types and references to the 24 guidelines listed in Figure 1. See aso the
examplesin Figures 3-6 which show how communication problemsare annotated and atypesfile
established. Figures 3 and 4 show orthographic transcription of two Sundia dialogues (with
sketchy annotation only). Figure5 showsthe guideline violation typesfilefor thetwo dialogues
and Figure 6 shows the corresponding communication problemsfile.

4. Markup Declaration

The structure for coding communication problems (shown in Figure 2b above) isreflected inthe
following three sections on guidelines, guideline viol ation types and communi cation problems.
For each of these sectionsthe structure used reflectsthe coding modul e descriptionin [Dybkjee et
al. 1998]. A coding module prescribeswhat constitutes a coding, including the representation of
markup, and the relations to other codings.

Please note that el ements are always automatically assigned uniqueidentifiers. Thusthereisno
indication of identifiers in the attribute lists under markup declaration in the coding modules.
Please also note that the examples in the coding modules illustrate what the contents may ook
like, i.e. examples of aspects, guidelines, violation types and communication problems. The
markup is only inserted to show examples of use of the tags. The internal XML representation
will certainly be different from the markup used in the examples. However, the user is not
supposed to be concerned with the actual XML representation, but only with which tags are
available and how they should be used. Readers who are interested XML and how the internal
representation is generated behind the user interface are referred to the description in MATE
deliverable D3.2.

4.1 Guideline Coding M odule
Name: Guidelines.

Coding purpose: Records the different generic and specific guidelines, the violation of which
typically leads to communication problemsin a dialogue.

Coding level: Communication problems.
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Data sour ces: List of generic and specific guidelines for co-operative dialogue design.
Modulereferences: None.

Markup declaration:
ELEMENT aspect
ELEMENT gui del i ne

ATTRI BUTES
aspect: REFERENCE(t his, aspect)

gri cean: ENUM (yes| no)
subsuned_by: REFERENCE(t hi s, guideline)

abbrevi ati on: TEXT

Description: Two elements are used to annotate the guidelines. Oneisaspect . aspect isused
to indicate a grouping of the guidelines. For example, the 24 guidelinesin Figure 1 are divided
into seven groups or aspects. The element aspect has no explicit attributes. The mandatory
attribute i d which isaunique identifier, is always generated automatically for all elements.

A second element is gui del i ne which marks up a particular guideline. gui del i ne has four
attributes.

aspect ismandatory. Itisareferenceto the aspect to which the guidelinebelongs. Theaspect
indicated for a specific guideline must always equal the aspect indicated for the generic
guideline by which it is subsumed.

gri cean ismandatory for guidelines which are the same as Grice's maxims [Grice 1975]. The
yes valueisused toindicateamaxim. For non-maximsgri cean isoptional. If indicated, theno
value must be chosen. Usingthevalueyes indicateswhether acertain guidelineisone of Grice's
maxims.

subsuned_by should always be used for specific guidelinesto indicate by which generic guideline
itissubsumed. subsumed_by cannot be used for generic guidelines.

abbr evi at i on isoptional but recommended. It providesan abbreviated form of theguiddine. It
carries the essential meaning and may be easier to remember than the " canonical” expression of
the guideline.

Examples:

<aspect id="1">|nformativeness</aspect >

<aspect id="5">Partner asymetry</aspect>

<gui del i ne id="GGl" aspect="#1" gri cean="yes" abbrevi ati on="Say enough">
Make your contribution as informative as is required (for the current purposes of the exchange).

</ gui del i ne>

<gui del i ne i d="SGl" aspect="#1" subsuned_by="#GGl" abbrevi ati on="State conm tnents explicitly">
Be fully explicit in communicating to users the commitnents they have made.

</ gui del i ne>

<gui del i ne i d="S&" aspect="#1" subsuned_by="#GGL" abbrevi ati on="Provi de i medi ate feedback">
Provi de feedback on each piece of information provided by the user.

</ gui del i ne>

<gui del i ne i d="GX" aspect="#1" gri cean="yes" abbrevi ati on="Don’t say too nmuch">
Do not make your contribution nore informative then is required.

</ gui del i ne>

'<'g'ui del i ne i d="GGl0" aspect="#5" abbreviati on="H ghlight asymretries">

Infarmtha nicare nf i martant nan- narml hara tariceti e whi h thav chanld taka inta a annt
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in order to behave co-operatively in spoken interaction. Ensure the feasibility of what is
requi red of them

</ gui del i ne>

<gui del i ne i d="S&4" aspect="#5" subsunmed_by="#GGL0" abbrevi ati on="State your capabilities">
Provi de cl ear and conprehensi bl e comruni cati on of what the system can and cannot do.

</ gui del i ne>

Coding procedure:

Theguidelinesfor co-operative dial ogue design are part of the coding modulefor communication
problems defined below. However, they may also be reused in other coding modules for
communication problems. If auser defining anew communication problems modul e should want
to build on adifferent set of guidelinesit may well bethat s/he can still reuse the coding module
for guidelines defined here. Encoding aset of guidelines using the present coding moduleis not
very complicated and the following procedure is recommended as sufficient:

1. Encode by coder 1.
2. Check by coder 2.

Creation notes:

Authors: Hans Dybkjaa and Laila Dybkjes.
Version: 1 (25 November 1998), 2 (19 June 1999).
Comments: None.

Literature:  [Bernsen et a. 1998, Dybkjaa 1999].

4.2 Violation Types Coding Module
Name: Violation_types.

Coding purpose: Records the different ways in which generic and specific guidelines are
violated in agiven corpus, i.e. types of problems found in the corpus. The corpusisimplicitly
given by acommunication problems coding file referring to the problem type coding file aswell
asto atranscription.

Coding level: Communication problems.

Data sources: List of types of violations of generic and specific guidelines for co-operative
dialoguedesign. Thelistisgenerated during analysisof acorpuswith respect to communication
problems.

M odule references: Module Guidelines.

Markup declaration:
ELEMENT vtype
ATTRI BUTES
i nst ance_of: REFERENCE( Gui del i nes, gui deline)

alternative_instances: REFERENCE(Gui del i nes, guideline+)
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Description: Each description of a violation type is annotated by the element vt ype. This
element has two attributes.

Theattributei nst ance_of ismandatory. i nst ance_of isareferencetoaparticular guidelinein
afile which contains the guidelines for co-operative dial ogue.

al ternative_i nstances isoptional. Guidelinesoverlap and in some casesthe coder may bein
doubt whether one or the other guidelinewas violated. Theattributeal t er nati ve_i nst ances
allows the coder to express this doubt by letting him/her indicate one or more (thisiswhat ‘ +’
means) other guidelines than the one referred to by i nst ance_of .

The body of vt ype contains the description of the actual type of violation.

Example:

<vtype id="SG4-1" instance_of =" Qui del i nes- 1999#S&4" >

Too little said on what system can and cannot do: BA often m ssing;
time-tabl e enquiries always m ssing.
</ vtype>

Coding procedure: Each communication problem is seen as a certain type of violation of a
guideline. Theviolationtypesare highly task dependent. Thefile containing thesetypesisbuilt
in parallel with the analysis and markup of communication problems. Thisfileisvery specia in
the sense that its contents, i.e. the text, aswell asthe markup are created at the same time and by
the coder. The contentsaretextual descriptions of theviolation types. Werecommend to usethe
same coding procedure for violation types as for markup of communication problems since the
two actions are tightly connected. Asaminimum the following procedure should be followed:

1. Encode by coders 1 and 2.

2. Check and merge codings (performed by coders 1 and 2 until consensus).

Creation notes:

Authors: Hans Dybkjaar and Laila Dybkjee.

Version: 1 (25 November 1998), 2 (19 June 1999).
Comments: None.

Literature: [Bernsen et a. 1998, Dybkjaar 1999].

4.3 Communication Problems Coding Module
Name: Communication_problems.

Coding purpose: Records the different ways in which generic and specific guidelines are
violated in a given corpus. The communication problems coding file refers to a problem type
coding file aswell asto atranscription.

Coding level: Communication problems.
Data sour ces: Dialogue corpora.

Modulereferences. Module Basic_orthographic_transcription; Module Violation_types.
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Markup declaration:
ELEMENT conpr ob

ATTRI BUTES
vt ype: REFERENCE( Vi ol ati on_types, vtype)
wr ef : REFERENCE( Basi c_ort hographi c_transcription, (w w)+)
uref: REFERENCE( Basi c_ort hographi c_transcription, u+)

caused_by: REFERENCE(this, conprob)
tenp: TEXT
ELEMENT not e
ATTRI BUTES
wr ef . REFERENCE( Basi c¢_ort hographi c_transcription, (w w)+)
uref : REFERENCE( Basi c_ort hographi c_transcription, u+)

Description: In order to annotate communication problems caused by inadequate systems design
we use the element conpr ob. It refersto some kind of violation of one of the guidelineslisted in
Figure 1. The conpr ob element may be used to mark up any part of the dialogue which caused
the communication problem. Thus it may be used to annotate one or more words, an entire
utterance or even severa utterances in which a communication problem was detected. The
conprob element has five attributes.

Theattribute vt ype ismandatory. vt ype isareference to aparticular description of aguideline
violation in afile which contains the different kinds of violations of the individual guidelines.

Either wref or uref must be indicated. Both these attributes refer to an orthographic
transcription. wr ef delimitstheword(s) which caused acommunication problem, and ur ef refers
to one or more entire utterances which caused a problem.

Theattribute caused_by isoptional. In some casesacommunication problem inadiaoguewill
be caused by a problem which occurred earlier in that dialogue. caused_by isused to refer to a
communication problem which was found el sewherein the dialogue and which led to the present
communication problem.

t enp isan optional attribute. It indicates atemporary markup. It usually takes afew dialogues
before the coder gets agood grasp of the types of guideline violations which tend to occur in the
corpus and what caused them. Often logfile inspection will be needed to make an exact
diagnosis. Moreover, some problems become easier to detect when comparing afew dialogues.
Thust enp ismainly for use during initial markup of a corpus but may also be used later if it is
practical to make some temporary notes before making thefinal diagnosis. Thevt ype attribute
overrides whatever communication problems the attribute t enp indicates.

In the beginning of the analysisthe vt ype attribute may be left open and thet enp attribute filled
into describethekind of guidelineviolationidentified. Very soon, however, afile containing the
violation types should be established and in most casesthet enp comments can simply be moved
tothisfileand possibly modified to provide aviolation type description. Notethat duetothisand
to the coding procedure requiring at least two coders the violation type referencesin the vt ype
attribute are likely to eventually be re-classified.
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Thenot e element can be used anywhere in acorpus to comment on whatever the user wants. It
refersto one or more words or one or more utterances in the sameway asthe conpr ob element.
The body of the not e element contains text.

Example:
Thefollowing example communication problems markup assumes this snippet of atranscription
from the Sundial corpus and refers to the example in the violation types coding module:

<u id="S1:7-1-sun" who="S">
flight information british airways good day can | help you

</ u>

<conprob id="3" vtype="Sundi al _probl ens#S&4- 1" uref =" Sundi al #S1: 7- 1- sun"/ >

<note id="2" uref="Sundi al #S1: 7- 1- sun" >
The system provides too little infornmation about its capabilities and linmitations.
It is of course an ideal that little information is necessary.
However, the risk is that the user will be misled and assune stronger or weaker system
capabilities than are actually present. Designers should | ook out for synptoms to this effect.
The present introduction suggests that users can ask about anything to do with British Airways
flights.
No current systemis likely to be able to do that.
Anot her interpretation of the systems introduction is that it is owned by British A rways but
can answer any question about flights. The forner interpretation seems the nost natural one.
So the system s openi ng probably shoul d not be deermed anbi guous.

</ not e>

Coding procedure: We recommend to use the same coding procedure for markup of
communication problems asfor violation types since the two actions are tightly connected. Asa
minimum the following procedure should be followed:

1. Encode by coders 1 and 2.
2. Check and merge codings (performed by coders 1 and 2 until consensus).

Creation notes:

Authors: Hans Dybkjaar and Laila Dybkjee.

Version: 1 (25 November 1998), 2 (19 June 1999).

Comments: For guidance on how to identify communication problems and for a collection of
examples the reader is recommended to look at [Dybkjaa 1999].

Literature: [Bernsen et al. 1998].

<u id="S1:7-1-sun" who="S">
<w i d="S1:7-1-sun-1">fli ght </ w>
<w i d="S1: 7- 1- sun- 2" >i nf or mat i on</ w>
british airways good day can | help you

</ u>

<u id="Ul:7-1-sun" who="U'>
#h yes |I'menquiring about flight nunber bee ay two eight six flying in
later today from san francisco could you tell me %oughs%’ scuse nme which
airport and terminal it’s arriving at and what tinme

</ u>

<u id="S1:7-2-sun" who="S">
pl ease repeat your request

</ u>

<u id="Ul:7-2-sun" who="U'>
#h |’ m enquiring about the the flight bee ay two eight six flying in later
today fromsan francisco #h and | want to know which airport it’'s arriving
at and which terninal and al so what time hh please hh.

</ u>

<u id="S1: 7-3-sun" who="S">
pl ease wait

</ u>

<u id="Ul:7-3-sun" who="U'>
t hank you

</ u>

<u id="S1: 7- 4-sun" who="S">

I"msorry flight bee ay two six six does not |eave from san francisco
</ u>
<u id="Ul: 7-4- sun" who="U">

I thinlk thara’e hean a metalke am I’ menarrv | . | mant heaa av twn ainht
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six hh bee ay two eight six yeh and it’'s the sane infornation which airport
does it arrive at and which term nal and what tinme

</ u>

<u id="S1:7-5-sun" who="S">
please wait... flight two eight six fromsan francisco arrives at |ondon
heathrow term nal four at thirteen ten

</ u>

<u id="Ul:7-5-sun" who="U'>
t hank you

</ u>

<u id="S1:7-6-sun" who="S">
goodbye

</ u>

Figure 3. Orthographic transcription of dialogue 1.7 from the Sundial corpus. Only avery sparse
kind of annotation isindicated. Markup of words is only shown for the two first words of the
dialogue.

<u id="S1:9-1-sun" who="S">
good afternoon british airways flight information
</ u>
<u id="U1l:9-1-sun" who="U'>
#h em |’ m enquiring about bee ay nine oh three the
flight fromfrankfurt to heathrow comi ng in tonorrow
nmorning could you tell me what tine it arrives, at heathrow

</ u>
<u id="S1:9-2-sun" who="S">

please wait... that flight is scheduled for twelve noon
</ u>

<u id="Ul:9-2-sun" who="U'>
right thank you very much

</ u>

<u id="S1:9-3-sun" who="S">
goodbye

</ u>

Figure4. Orthographic transcription of dialogue 1:9 from the Sundial corpus. Only avery sparse
kind of annotation is indicated.

<vtype id="GGE3-1" instance_of ="Cui del i nes- 1999#G&3" >
"flight information” known to be false: S knows only BA and only partially.
</ vtype>
<vtype id="GG6-1" instance_of ="Cui del i nes- 1999#GG6" >
Not clear whether scheduled is only used about flight already departed and
thus means expected, or whether it neans according to the tinetable.
</ vtype>
<vtype id="GGr-1" instance_of ="CQui del i nes- 1999#GG7" >
M ssing distinction between expected and tinetabled arrival tine.
</ vtype>
<vtype id="S&-1" instance_of ="Cui del i nes- 1999#S&" >
No feedback on date.
</ vtype>
<vtype id="S&-2" instance_of ="Cui del i nes- 1999#S&" >
No feedback on BA.
</ vtype>
<vtype id="S&-3" instance_of ="Cui del i nes- 1999#S&" >
M ssing feedback on flight and date.
</ vtype>
<vtype id="SG3-1" instance_of ="Cui del i nes- 1999#SG&3" >
Vari ation of system formul ation.
</ vtype>
<vtype id="SG4-1" instance_of ="CQui del i nes- 1999#S&4" >
Too little said on what system can and cannot do: BA often missing; tinme-table
enquiries always m ssing.
</ vtype>
<vtype id="SG5-1" instance_of ="Cui del i nes- 1999#SG5" >
Open S intro requires interaction instructions on waiting, verbosity etc.
</ vtype>

Figureb5. Typesof guideline violation detected in the two Sundial dialogues shown in Figures 3
and 4.

<conprob id="1" vtype="Sundi al _vi ol ati ons#SG3- 1" uref ="Sundi al #S1: 7- 1- sun"/ >
e nmrnh i dA="2" utuvna="Qindi al i nl ati nncHAR_ 1" wraf =" Qindi al #/ Q1 7_1_ciin_1 Q- 7_1_ciun_N\"/[ S
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<conprob id="3" vtype="Sundi al _viol ati ons#SG4- 1" uref ="Sundi al #S1: 7- 1- sun"/ >
<conprob id="4" vtype="Sundi al _vi ol ati ons#SG5-1" uref ="Sundi al #S1: 7- 1- sun"/ >
<note id="1" uref="Sundial #S1: 7- 1- sun" >
The systemi s introduction varies fromdial ogue to dial ogue.
This probably reflects a deliberate decision to test the effect
on users of various systemintroductions.
Still, in a working application this may cause confusion in users resulting in user
guestions which the system cannot understand.
The core problemis that not all systemintroductions provide
the sane information or are equally informative.
The designers nust optim se the introduction rather than varying it.
</ not e>
<note id="2" uref="Sundial #S1: 7- 1- sun" >
The system provides too little information about its capabilities and |imitations.
It is of course an ideal that little information is necessary.
However, the risk is that the user will be msled and assune stronger or weaker system
capabilities than are actually present.
Desi gners shoul d | ook out for synptons to this effect.
The present introduction suggests that users can ask about anything to do with British
Airways flights.
No current systemis likely to be able to do that.
Anot her interpretation of the systemis introduction is that it is owned by British A rways
but can answer any question about flights.
The former interpretation seens the nost natural one.
So the systenis opening probably should not be deened anbi guous.
</ not e>
<note id="3" uref="Sundial #S1: 7- 1- sun" >
The system provides no information on how to interact with it.
It is of course an ideal that this should not be necessary.
However, the risk is that the user will be msled and assune that one may interact with
the systemjust like with a human operator, which is not possible today.
Desi gners shoul d | ook out for synptons to this effect.
</ not e>
<note id="4" uref="Sundial #S1: 7- 4- sun" >
M sunder st andi ng of flight nunber.

</ not e>

<conprob id="5" vtype="Sundial viol ati ons#S&-1" uref="Sundi al #S1: 7-5-sun"/ >

<conprob id="6" vtype="Sundial _viol ati ons#S&-2" uref="Sundi al #S1: 7- 5-sun"/ >

<conprob id="7" vtype="Sundi al viol ati ons#GGr-1" uref="Sundi al #S1: 7-5-sun"/ >

<conprob id="8" vtype="Sundial _viol ations#SG3-1" uref="Sundi al #S1: 7- 6- sun"/ >

<conprob id="9" vtype="Sundial _viol ati ons#SG3-1" uref="Sundi al #S1: 9- 1- sun"/ >

<conprob id="10" vtype="Sundi al _vi ol ati ons#GG3- 1" uref ="Sundi al #S1: 9- 1- sun"/ >

<conprob id="11" vtype="Sundi al _vi ol ati ons#SG4- 1" uref ="Sundi al #S1: 9- 1- sun"/ >

<conprob id="12" vtype="Sundi al _vi ol ati ons#SG5-1" uref ="Sundi al #S1: 9- 1- sun"/ >

<conprob id="13" vtype="Sundi al _vi ol ati ons#S&- 3" wr ef =" Sundi al #( S1: 9- 2-sun-1, S1: 9-2-sun-2)"/ >
<conprob id="14" vtype="Sundi al _vi ol ati ons#GG6- 1" wstart="Sundi al #( S1: 9- 2- sun- 3, S1: 9- 2-sun-4)"/ >
<conprob id="15" vtype="Sundi al _vi ol ati ons#SG3- 1" uref =" Sundi al #S1: 9- 3-sun"/ >

Figure 6. Annotation of communication problemsin thetwo Sundial dialoguesshownin Figures
3and 4.

5. Reference and Markup of Communication Problems

Communication problems span a wide range of possibilities as regards to scope of reference.
They refer either to some item of information which was omitted, or to a single word, severa
words, awhol e utterance, several utterances (or turns) or evenin principle more than onedia ogue
which led to the miscommunication. In practice, communication problems most frequently refer
to thefirst four of the options listed.

Furthermore, the markup of communication problems is not always non-contiguous but may
overlap invariousways. Thisisdescribed inthefollowing andillustrated with textual examples
through Figures 7-10.

Non-Contiguous Tagging

Thisis the most frequent kind of tagging for communication problems. Unlike other levels of
discourse segmentation and tagging (such as morphological or prosodic for example),
communication problems are by their very nature non-contiguous, i.e. not every utterance, nor
every word will violate the guidelinesfor co-operative dialogue, and those will remain unmarked.

<CP1>__ </CP1>[__ ]1<CP2>__ </ CP2>...€tC.
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CPl ————— W
CP2 —————
CP3 ————— W

Examples are generally easy to find. In Figure 9 (below) CP3 and CP4 are non-contiguous.
Overlapping Tagging

In dialogues with many communication problems, such as early Wizard of Oz dialogues,
overlapping tagging is quite frequently needed because overlapping parts of the same utterance
often violate more than one guideline. This shows that, unlike in the case of part-of-speech and
dialogue act tagging where each segment of adialogueistagged with oneand only onetag, there
iSno oneto one correspondence between words or utterances and their respective mark-up at the
communication problems level. In this sense, overlapping tagging is very similar and bears a
clear relation to nested and multiple tagging (described below) in that they al alow for the
tagging of the same piece of text with more than one communication problem.

<CP1>__ <CP2>__ </ CP1>___ </ CP2>...€fC.

CF1

M— (P2

CP3 ——

In Figure 9 there is a partial overlap between CP1 and CP2.

202 MATE



MATE Annotation Guidelines

Nested Tagging

In nested tagging the part of a dialogue annotated as violating a particular guideline is totally
embedded in and overlaps with alarger part of the dialogue annotated as violating a different
guideline.

<CP1>__ <CP2>__ </ CP2>___ </ CP1>...€fC.

Cp1 —————W ' CF2

CP3 ———— P

An example is CP7 and CP8, where CP8 is totally embedded in CP7, cf. Figure 9.
Multiple Tagging

Multipletaggingisafull overlap. Sometimesthe same part of adialogue violates morethan one
guideline.

<CP1><CP2>___ </ CP1></ CP2>...€tC.

CP1
CE2 %—_"‘

CEZ ————— W

CP4 ——— W
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There is afull overlap between CP2 and CP3 in Figure 9, i.e. the same part of the dialogue is
annotated twice. Please note, however, that CP2 refers to what is in the text (although it is
insufficient) whereas CP3 refersto what isnot thereat all. Onehasto look at thewhole utterance
to conclude that something ismissing. Thisiswhy the whole utterance it tagged in CP3.

Discontinuous Tagging

Discontinuous tagging where separate parts of the dialogue are annotated as part of one and the
same communication problem does not occur very frequently. Normally communication
problems refer to (part of) the same turn. Discontinuous tagging might e.g. be needed if the
systemisinterrupted by the user or in order to relate akind of explanation to the occurrence of a
communication problem. Thetext between the two parts of the problem may or may not contain
other communication problems.

<CP1>__ </CP1>___ [<CP2>__ </CP2>] __ <CPl>__ </ CPl>...€fC.

o4 (P2

CF1

An example is CP4 together with the note N4 referring to S8:9-4 in Figure 9. CP4 annotates a
violation in S8:9-2, but only the note N4 accompanying S8:9-4 makes it completely clear why
CP4isaviolation of GG5. Thisrelation isindicated in the note.

One Turn Contiguous Discontinuous Tagging

Sometimes a communication problem refers to discontinuous parts of an utterance. The text
between the annotated parts may or may not contain other communication problems.

<CP1>__ </ CP1> [<CP2>__ </ CP2>] <CP1>__ </ CP1>...€fC.
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CP1

|
CE3 —
CP4 —

B '\7 A\d—— CF2

The translated snippet from the start of a dialogue with the Philips train timetable information
system provides an example of discontinuous tagging within the same turn, cf. Figure 10.

<di al ogue i d="D al ogue_Sundi al _8: 9">

<u id="S8:9-1" who="S">
<w id="S8:9-1_1">flight </ w>
<w i d="S8:9-1_2">i nf or mati on</ w>
can | help you (2.5)</u>

<u id="U8:9-1" who="U'>
yeah good afternoon er:m (1.5) tonorrow (.5) eve- ahr yes tonorrow night (.5)
(sa-em should be a flight arriving fromwarsaw (.5) er:m it arrives (.5)
I think a heathrow term nal two at around about hal f past nine (.7)
coul d you confirmthat please (5.5)

</ u>

<u id="S8:9-2" who="S">
pl ease wait (37) |'msorry
<w i d="S8: 9-2_5">t her e</ w>
<w i d="S8: 9-2_6">are</ w>

<w i d="S8: 9-2_7">no</ w>
<w i d="S8:9-2_8">british</w>
<w i d="S8: 9-2_9">ai rways</ w>
<w i d="S8:9-2_10">fli ghts</w>
<w i d="S8:9-2_11">fr onx/ w>
<w i d="S8: 9-2_12">war saw</ w>
<w i d="S8: 9-2_13">pl ease</ w>
<w i d="S8:9-2_14">try</w>
<w i d="S8: 9-2_15">pol i sh</ w>
<w i d="S8:9-2_16">airl i nes</ w>
(5)

</ u>

<u id="U8:9-2" who="U'>
hm (3) er:m (1) you sure of that (.)
no british airways flights fromwarsaw to | ondon (5.5)

</ u>

<u id="S8:9-3" who="S">
no (5.5)

</ u>

<u id="U8:9-3" who="u">
er:m (1) okay is there a flight that arrives (.5)
at heathrow terminal two at nine thirty pee emtonorrow (4.5)
</ u>
<u id="S8:9-4" who="S">
pl ease wait (31) flight pee oh two eight one fromwarsaw to | ondon heat hrow
termnal two
<w i d="S8:9-4-16">arri ves</ w>
<w i d="S8:9-4_17">at </ w>
nine forty pee em (2.3)
</ u>

<u id="U8:9-4"

Araat ( R\ t

who="U">

hat’e it than ( R\ thanke (2 R\
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</ u>
<u id="S8:9-5" who="S">
t hank you good bye
</ u>
</ di al ogue>

Figure 7. Transcription of dialogue 8:9 from the Sundial corpus with partial word markup.

<vtype id="G&E3_VT1" instance_of ="gui del i nes. xm #i d( G&3) " >
The introduction announces a nmuch broader donmmin coverage than the system
actual | y possesses.

</ vtype>

<vtype id="SG4_VT1" instance_of ="gui del i nes. xm #i d( S&4) " >
The system provides too little information about its capabilities and
limtations.
It is of course an ideal that little information is necessary.
However, the risk is that the user will be nisled and assune stronger or weaker
system capabilities than are actually present.

</ vtype>

<vtype id="SG5_VT1" instance_of ="gui del i nes. xm #i d( SGb) " >
The system provides no information on howto interact with it.
It is of course an ideal that this should not be necessary.
However, the risk is that the user will be misled and assune that one nmay
interact with the systemjust |like with a human operator, which is not possible
t oday.

</ vtype>

<vtype id="GG_VT1" instance_of ="gui del i nes. xm #i d( GGb) " >
The system has announced that it can handle flight information in general.
Therefore it seens irrelevant to tell the user that there are no British Airways
flights fromWarsaw and refer to Polish airlines.
This was not what the user wanted to know, and apparently the system actually
has the desired information, cf. utterance S8:9-4.

</ vtype>

<vtype id="SG_VT1" instance_of ="gui del i nes. xm #i d( SGB) " >
Since the system has announced that it can handle flight information in general,
the user can rightly expect that the systemcan answer his question.

</ vtype>

<vtype id="G&_VT1" instance_of ="gui del i nes. xm #i d( G#4) ">
The system shoul d never say sonething for which it does not have sufficient
evi dence.

</ vtype>

<vtype id="S&_VT1" instance_of ="gui del i nes. xm #i d( S&) " >
No feedback on day. |Is there a flight every day from Warsaw to London arriving
at 9:40 pn?

</ vtype>

<vtype id="GGl_VT1" instance_of ="gui del i nes. xm #i d( GGL) " >
The system does not explicitly distinguish between schedul ed and actual arrival
tinme.
As there is no feedback on day there is nothing to clarify what is neant.
In principle, the tine provided may be the expected arrival tine for the flight
today and not the arrival tine indicated in the tinetable for a flight tonorrow

</ vtype>

Figure8. Marked up types of guidelineviolationsfound in dialogue 8:9 from the Sundial corpus.
In adialogue (and in the full corpus) the same type may occur several times.

<conprob id="CP1" vtype="Sundi al _vi ol ati ons. xm #G&3_VT1"
wr ef =Sundi al _trans. xm #(S8:9-1_1, S8:9-1_2)")/>
<conprob id="CP2" vtype="Sundi al _vi ol ati ons. xm #S&G4_VT1"
uref =" Sundi al _trans. xm #S8: 9-1"/ >
<conprob id="CP3" vtype="Sundi al _vi ol ati ons. xm #SG5_VT1"
uref =" Sundi al _trans. xm #S8: 9-1"/ >
<conprob id="CP4" vtype="Sundi al _vi ol ati ons. xm #GG_VT1"
wr ef =" Sundi al _trans. xnl #(S8: 9-2_5, S8:9-2_16)"/>
<conprob id="CP5" vtype="Sundi al _vi ol ati ons. xm #G&_VT1"
wr ef =" Sundi al _trans. xm #(S8:9-2_5, S8:9-2_16)"/>
<note id="N1" uref=" Sundial _trans.xm #U8: 9-2">
Interestingly, the user questions the system s status as a perfect donmin expert.
This should be virtually inconceivable in an inplenented system
</ not e>
<note id="N2" uref=" Sundial _trans. xm #S8: 9-3">
The systemis able to discuss its know edge at neta-Ievel.
This is beside the point in current information systenms who shoul d be perfect donamin
experts.
</ not e>
<conprob id="CP6" vtype="Sundi al _vi ol ati ons. xm #G&_VT1"
ur ef =" Sundi al _trans. xm #S8: 9-3"/ >
<note id="N3" uref=" Sundial _trans.xm #U8: 9-3">

Thie iec haci allv tha cam nileetinn ac in 1R 0.1
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</ not e>
<note id="N4" uref=" Sundial _trans. xm #S8: 9-4">
The systemdelivers a standard flight no. response package.
Note that it turns out to know about flights other than British Airways.
The user has no idea about the extent of the systenmis know edge.
</ not e>
<conprob id="CP7" vtype="Sundi al _vi ol ati ons. xm #S&_VT1"
uref =" Sundi al _trans. xm #S8: 9-4"/ >
<conprob id="CP8" vtype="Sundi al _vi ol ati ons. xm #GGL_VT1"
wr ef =" Sundi al _trans. xm #( S8: 9- 4- 16, S8: 9-4-17) "/ >

Figure 9. Marked up communication problems found in dialogue 8:9 from the Sundial corpus.
There are references to violation types in Figure 8 and to the transcription in Figure 7.

<u id="dir10:info0254-S-1" who=S>
You are connected to a speech recognition prototype made by Philips Research in Aachen.
Hello. This is the automatic train tinetable information.
You may ask about train connections to a thousand donestic railway stations.
From where to where would you |like to go?
</ u>

<vtype id="GE_VT1" instance_of ="gui del i nes. xm #i d( G38) " >
The sentence "This is the autonatic train tinetable infornation." seens redundant since
it has already been said that the user is connected to a systemand in the succeeding
sentence it is said what the system can do.

</ vtype>

<conpr ob
i d="CP1" vtype="Philips_vtypes.xm #G&8_VT1"
wref ="Phi | i ps_trans. xm #(di r10: i nf 0254-S-1_1, di r 10: i nf 0254-S-1_14),
(dir10:info254-S-1_16, dir10:info254-S-1_34)"

/>

Figure 10. Transcription, violation type and communication problem for part of adialoguefrom
the Philips corpus. Words are assumed to be marked up in the transcription although not shown
here. However, areference to words is used in the annotation of the communication problem.

The Communication Problem ‘Domino’ Effect

It is quite often the case that when the system violates one of the guidelines for co-operative
communication, thiswill then prompt auser to respond inappropriately in turn, thus causing the
system to make further errors, and so on creating akind of chain of errors, or ‘domino’ effect.

We do not have any control over communication problems purely caused by the user. However, if
auser’ sviolation of aguidelineistriggered by aprevious system guideline violation the systems
developer should certainly do something to avoid it and the problem should be annotated.

We have included the possibility of accounting for this phenomenon by using the attribute
caused_by when marking up communication problems. If used, the attribute caused_by will
point to some communication problem occurring earlier in the dialogue. Moreover, the not e
element may be used to provide an overall description of achain of problems.

This domino effect of communication problems can clearly be seen in the dialogue below from
the user test of the Danish Dialogue System for domestic flight ticket reservation, cf. Figure 11.
The problem startsin S6-39a caused by insufficient grammar and vocabul ary of the system. The
user never succeeds in correcting the misunderstood date and eventually seems to give up and
ignore new system misunderstandings although they are made clear through system feedback, e.g.
in S6-44a. Thusthe user ends up with aticket which is quite different from the one s/he actually
wanted.

Di al ogue T32a
[ Scenario T-3-2-a]

QAR-27h Pn vanl want anut hi na al ea?
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UG- 27a
S6- 28a
S6- 28b
UB- 28a
S6- 29a
S6- 29b
UB- 29a
S6- 30a

S6- 30b
UG- 30a
S6- 31a
S6- 31b
UG- 31la
S6- 32a
UG- 32a
S6- 33a
UG- 33a
S6- 34a
S6- 34b
UG- 34a
S6- 35a
S6- 35b
UG- 35a
S6- 36a
S6- 36b
UG- 36a
S6- 37a
UG- 37a
S6- 38a
UG- 38a
S6- 39a
S6- 39b
UG- 39a
S6- 40a
S6- 40b
UG- 40a
S6-41a
U6- 41a
S6- 42a
S6- 42b
UG- 42a
S6- 43a
UG- 43a
S6- 44a
S6- 44b
UG- 44a
S6- 45a
S6- 45b

S6-45¢

UG- 45a
S6- 46a
S6- 46b
UG- 46a

Yes.

Cust oner nunber 4.

Is that correct?

No, custoner nunber 3.

Cust omer nunber 10 does not exist.
Pl ease state your custoner nunber.
Cust omrer nunber 3.

Cust omer nunber 3.

(overlap) Yes.

How many people will travel?
Three peopl e.
Three peopl e.

Pl ease state the id-nunmber of the first person.

Nunber 6.

Pl ease state the id-nunber of the second person.

Nunber 3.

Pl ease state the id-nunmber of the third person.

Nunber 4.

I d-nunbers 6, 3 and 4, Anders Bakgaard, Paul Dal sgaard and Bgrge Lindberg.
Wiere does the journey start?

The journey starts in Aal borg.
From Aal bor g.

Wiere does the journey end?

I n Copenhagen.

I n Copenhagen.

Do you want a return ticket?

Yes.

Are you particularly interested in di scount?
Yes.

On which date will the journey start?

The first weekend in February.

Friday February 10t h.

At which tine?

It nust be on Saturday at 7:20.

There is no departure at 7:20. The closest other red departure is at 10:50.
Do you want this departure?

No.

At which tine?

Saturday at 7:20.

There is no departure at 7:20. The closest other red departure is at 10:50.
Do you want this departure?

Yes.

On which date will the return journey start?

On Sunday February 5t h.

Sunday February 12th.

At which tine?

22:40.

22:40.

You have now booked 3 tickets for Anders Bakgaard, Paul Dal sgaard and
Borge Lindberg from Aal borg to Copenhagen on Friday February 10th at 10:50
returning on Sunday February 12th at 22:40. The tickets are on green
conditions. Your reference number is 51. The total price is 2820 kroner.
Are the tickets to be mailed or will the travellers pick themup at the
airport?

They shoul d be n=il ed.

The tickets will be numiled about one week before the departure.

Do you want anything el se?

Yes.

Figure1l. Dialogue T32afrom the user test of the Danish Dialogue System. Sissystemand U is

user.
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Cross L evel Annotation
Andreas Mengel

1. Coding Purpose

This chapter describes means for the encoding of cross-level annotation. Cross-level in this
context is meant to denote al kinds of phenomena characterized by reference to other el ements.
Thus, all concepts described here do not necessarily originate from existing theoretical concepts
of agiven linguistic theory, but are meant to provide the annotator with theory-independent tools
necessary for the additional annotation of existing corpora represented in XML.

Cross-level refersto relations that can be established between any two or more elements. These
elements may belong to different types of elements, e.g., <wor d> and <phone>, but may aso
belong to the same element typee.g., <sent ence> and <sent ence> (e.g., word order phenomena
or lexical relations). Thus, cross-level annotation refersto any kind of markup that links any two
or more XML elements together.

2. Existing Schemes

Schemes looked at for an evaluation [1] of existing cross-level markup were the following:

BAS Bavarian Archive for Speech Signals
BNC British Nationa Corpus
CHI  Child Language Data Exchange System
DAM Diaogue Act Markup in Several Layers
KCS Kie Corpusof Read and Spontaneous Speech
SAB Synthesis Markup Language
SAM SAM Standards
TElI Text Encoding Initiative
TRA Natural Spoken Dialogue and Interactive Planning
VER Verbmobil I Conventions for Spontaneous Speech
BFR Bonn Focus Research

A number of criteria were used to assess the applicability of individual schemes and it showed
that - asmost of them were designed for special theoretical frameworks and can only be read by
specialized parsers - the adaptability to more general purposes and cross reference between
different markup data was very limited.

3 Selected Scheme(s)

Asreported inthe [1], amarkup grammar that uses concepts like XML ismost powerful. Thisis
why the cross-level markup uses standard mechanism of reference as provided by XML instead of
layout oriented or multicolumn formats used by other markup conventions. The following will
address principles and assumptions on which the MATE cross-level markup are based.

3.1 Cross-level annotation requirements
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There are a couple of theoretical and formal requirements needed for cross-level annotation.

Basic reguirements:

Elements: It is obvious that the first basic requirement for corss-level annotation is that
thereis preferably more than one element or even more than one level of annotation (i.e.
more than one element type) available. Of course, the number of elements, one or more,
does not depend on the number of units physically present, but on the number of different
descriptionsthat are attached to it (i.e., the number of el ements). Thus, even asingleword
can be described with respect to many different aspects: Its orthographic representation,
the sequence of sounds, their spectrographic properties etc.

Common ground: Having more than one level of description is not sufficient for the
linking of different elements; an infrastructure for symbolic reference from oneto another
IS mandatory. This common infrastructure is present if it is made sure that the
representations of the elementsto be linked can berelated to each other. Therefore, these
elements must be XML-elements. This means that obviously only items from existing
XML documents can be referred to and that these items can only be (XML) elements.
There is no possibility to refer to attributes or values of element attributes.

Conceptual reguirements:

Theories: Everything can belinked to everything else, but then, thereisno informationin
alink. Thus, there must be theories or questions about theinterrelation of elementsandits
communicative or theoretical relevance. These questions can then be reformulated into
identification strategies of queries applied to the data.

| dentification process: Linking any elementstogether does not make sense and theaim of
annotation is the identification of an algorithm, an operationalisation of what the
properties of the elementsto be marked and linked are. Thus, in anideal world, elements
marked up by cross-level annotation should have arelation that can be described formally.
Hence, cross-level annotation does not requirethat an agorithmisinvolvedinthe process
of annotation, but this might be an aim. Even if it is not possible for the annotator to
formally describe the properties that make up the relation between elements combined,
there might be theories and descriptionsfor the elementsthat enableaformal description
of therelations. Thus, many relations between any two ore more elementsto belinked can
be expressed by a query language (e.g., Q4M [3]): As query languages like Q4M state
relations betweens elements and as it should be possible to describe (and mark up) the
properties of elementsthat (theoretically grounded) linksarereferring to, thereisastrong
correlation between the output of a query language and cross-level annotation. If al
information needed to describe the relations of elements in a given cross-level
environment are known and marked up and if the query language used offers al the
operators required to express these relations, then the process of cross-level annotation
can be executed by using that query language for the specification of the relations and by
using the query processor for the production of the markup.

One implication of this is, that relations that cannot be expressed formally, lack
theoretical knowledge or markup in the corpora. The extensional definition of a cross-
level phenomenon (arelation between elements) isthe cross-level annotation which can
be the result of a query, one possible representation of the intensional definition of a
cross-level relation is a query expression.
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Representation requirements:

« Accessihility: Theelementsreferred to must be accessible, i.e. they must have an attribute
of type ID.

« Uniqueness. The reference to the elements referred to must be unique, i.e. the
combination of thefilename and the ID of the el ements hasto be unambiguouswithinthe
environment where the cross-level document is used.

3.2 Principles

The range of possible applications of cross level annotation covers theoretically driven tasks as
well as problems of practical corpus preparation (see above). The problem is, that these
applications imply that virtually anything needs to be linkable, either to a new element, or to
another existing element, or to sets of other elements. And, since these new linkscan neither have
apredefined structure nor semantics derived from existing level-specific coding schemes, genera
and universally applicable principlesfor the annotation of cross-level tags have to be devel oped.
Only then will linking of elements of any type be possible.

Cross-level annotation is perceived as new information being added to existing markup of
linguistic data. Thus, any cross-level annotationisanew level of annotation and will use e ement
names different from the elementsreferred to. Any cross-level annotationisreferential, i.e., every
<xI r> element of a cross-level document will refer to existing elements of other XML
documents. In thisrespect, cross-level annotation isvery conservative, too: Astherewill be new
elementsfor cross-level annotation, existing annotation and associated fileswill not be changed
and thiswill make it easier to distinguish between different levels of annotation.

Asthereisastrong connection between cross-level annotation and query processing, cross-level
annotation should be capable of representing the output of queries, too.

3.2.1Linking

The technical meansto link between elementsin XML isthe href attribute which specifies the
location (identity) of one or more elementsthat are to be linked to that element. Y et, the type of
link, i.e. itsfunctional meaning may differ. In general, links' are a very abstract way to express
relations between information units.

3.2.1.1 Relations

The table below shows techniques used for expressing various relations common to XML
documents.

relation expressed by example recommended
part-whole |sub-element <wor d><phone/ ></ wor d> yes
part-whole |href <word href="phon. xn #i d(123)/ > yes
atribute  [XML-attribute |<book title="Uysses"/> yes
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value XML-value <book title="Uysses"/> yes
attribute sub-element <book><title>U ysses</title></book> no
vaue PCDATA <book><title>U ysses</title></book> no
hyponomy  [sub-element <wor d><noun/ ></ wor d> no
seqguence  |sequence <wor d/ ><wor d/ > yes
sequence |attribute <word n="001"/><word n="002"/>

content attribute <word | en="house"/ > yes
content PCDATA <wor d>house</ wor d>

3.2.1.2 href attribute

In order to use an XML technique which is universally available, i.e. can be used to express a
relation between any two elements, the href attribute should be exploited [2]. Consider the
following example as adefault situation. There isafile specifying the segments of an utterance.

| pho.xml

<pho i d="pho_01" type="t"/>
<pho id="pho_02" type="r"/>
<pho id="pho_03" type="1"/>
<pho id="pho_04" type="k"/>
<pho id="pho_05" type="w'/>
<pho i d="pho_06" type="Q"/>
<pho i d="pho_07" type="z"/>

(corresponding DTD: pho.dtd)

And the general case could be that there is also amarkup of words using <w> elementsthat refer
to these previously defined phones <pho> elements.

| word.xml ’

<w i d="w01" href =" pho. xni #i d(pho_01). . i d(pho_04)/ >
<w i d="w02" href =" pho. xn #i d( pho_05). . i d( pho_07)/ >

(corresponding DTD: word.dtd)

3.2.1.3Typeslinks

Y et, there are cases, where one does not only want to link one element or a series of elements of
one type to another but elements from different levels (and element types) to an element, e.g.

« link corefering words/expressions together, link them to areal-world referent
« link definitions to elements

« link word tokens to lexical e ements

For information shared my many tokens of one type, there could be a kind of lexicon file that
specifies information which is shared by many elements, so it is more efficient to specify this
information once only:
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| wordlex.xml ‘

<l ém’na id="lem 23233" pos="NN' pron="trlk" orth="trick"/>
<l emma id="1em 99887" pos="AV' pron="wO z" orth="was"/>

(corresponding DTD: wordlex.dtd)

Now, a link must be established that connects individual <w> elements to their <I enma> type
elements. Asthe href attribute inside the <w> elementsis already taken, children elements of the
<w> elements must be used to specify links to these <I erma> elements:

| word2.xml

<w i d="w01" href="pho.xm #i d(pho_01)..id(pho_04)>

<l exspec id="|exspec_02" href="wordl ex.xmnl #i d(| em 23233)"/>
</ w>
<w i d="w02" href="pho.xm #i d( pho_05)..id(pho_07)>

<l exspec id="|exspec_03" href="wordl ex.xmnl #i d(| em 99887)"/>
<w >

(corresponding DTD: word2.dtd)

These XML children (of <w> elements) hold linksto other elementsand their element name (e.g.,
<l exspec>) specifies the kind of information that is provided by the link element.

Thus, amore generalized recommendation isto use hrefsin XML childrenfor linking to e ements
which arefunctionally or conceptually motivated. Theselinking XML children (like<l exspec>)
are XML elements the name of which can be used to specify the type of reference/link and the
href attribute value of which pointsto an element.

Using embedded elements to specify relations among elements makes it possible to more
explicitly specify theroles of the elementsin that particular relation. If thisinformation wereonly
putintoaTEIl <l i nk> [4] elements, then only knowledge about the specific order of the elements
linked to can be exploited to provide information about the role within the relation. Of course,
special attributes could be used to encode this information, too, but this would require extra
parsing of the attributes and their values.

3.2.14 Linking desing criteria

The following decision scheme presupposes that links between elements that have a part-whole
relationship - such as word and sentences - are atrivia case which can be represented by href
attributesfrom the elements that represent the 'whol e’ concept to the el ementswhich represent the
‘part’ concept (cf. 3.2.1 Linking). The following decision tables are to provide a procedure for
determining how links between any two ore more different el ement typesareto be representedin
XML.

There is a set of elements that have a relation to each other
Q1 and these elements are not always pairs of direct neighbours

and they are not always in a direct parent-children element
relationship, either?

* Yyes Goto Q2

214 MATE



MATE Annotation Guidelines

* no Goto EO
|How many elements do participate per relation?
Q2 e only two Goto Q3
e morethantwo Goto Q4
|Do the elements have the same role in the relation?
Q3 * yes Goto E2
* no GotoEl
|Do the elements have the same role in the relation?
Q4 ° yes Goto E2
* no GotoE3
EO *  No action required

¢ Oneof theelements<ael > containsanewly to be
created direct child element (<cel n®) whichhasan
href attribute that points to the other element
(<bel ).

El
.<;';1él m i d="ael m 001>
<cel mid="cel m 001" href="bel m xm #i d(bel m 001)"/>
</ ael m>
\(corr%pondi ng DTD: el.dtd)

e Anew element type(<cel ) iscreated. It contains
newly to be created elements of type<del n»which
are embedded children elements. These have an href
attribute which points to the elements.

<celmid="cel m 001>
<del m i d="del m 001" href="ael m xm #i d(ael m 001)"/>
<del mi d="del m 002" href="ael m xm #i d( ael m_ 002)"/ >
</ cel m>
|(corr&ep0ndi ng DTD: e2.dtd)
Telematics Project LE4-8370
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* A new element type (<cel n) is
created. It contains to be created elements
of type <del m> which are embedded
children elements. These have an href
attribute which point to the elements. In
order to indicate their different roles, they
either have

* a specid attribute with different
value.
or
E3 « different element types.

<celmid="cel m 001>
<del mi d="del m 001" rel ="e"
href ="ael m xm #i d(ael m 001)"/ >
<del mid="eel m 001" rel ="f"
href ="ael m xm #i d(ael m 002) "/ >
</ cel m>
or
<celmid="cel m 001>
<eel mid="eel m 001" href="ael m xm #i d(ael m 001)"/>
<felmid="fel m 002" href="bel mxm #i d(bel m 001)"/>
</ cel m>

|(corre$p0ndi ng DTD: e3.dtd)

3.2.15Link direction

In order to derive some abstract principles of the direction on href links, one could state the
following:

« links are rather made from less reliable elements to more reliable ones (physical
phenomena, perceptual phenomena)

 links are made from conceptually higher (i.e. more abstract) elements to lower ones
(coreference element to words)

 linkslead from elements produced later to those made earlier (from sentence to word)
« linksare used to makeimportant information to be accessible from any referring element

(from token to type)

According to different purposes of cross-level annotation, the same syntactical link structures may
have many different meanings. Above all, cross-level annotation is meant to provide general
purpose XML structures that do not constrain their application to specific linguistic theories.
However, this view does not exclude the application of cross-level annotation to theory driven
annotation. In contrary, this makesthe set of guidelinesopen for any annotation that is based upon
existing XML documents.

Possible applications for cross-level annotation are listed here:
. theoretical

o relate: associated phenomena are linked together
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o new phenomena: annotation of (linguistic) phenomena that refer to existing
annotation(s) of linguistic phenomena

« metaannotation

o aternative annotation: for elementsin agiven annotation, aternative annotation
elements are specified

o annotation evaluation (qualitative): elements specifying the quality or correctness
of agiven annotation are produced

o consistency check (structural): elements referring to elements that do or do not
have (agiven set of) structural properties defined as well formed.

3.2.2 Distribution of properties

The order of elements of the same typeisabasic kind of linking elements which originally was
meant to encode the proximity of the entities that are represented by these elements, e.g.
sequences of words. If elements of different files are linked by href attributes then a specific
relation isencoded thisway. And, asthe el ementslinked share arelation, there must a so be some
properties that are constitutive for this relation. In the standard way of linking information
between entities in a part-whole relation this constitutive property is the extension in time: The
start vaueof thefirst word in asentence and theend value of thelast word of asentencearethe
same as the start and end vaue of the sentence they are part of. As this information is
constitutive for this relation it can also be exploited for minimizing the redundancy and
maintainability of data, thus one should represent st art and end information only on the lowest
level within a hierarchy that is defined by the part-whol e relationship.

From amore abstract point of view one could describe attributes and the question of information
infrastructure in the following way:

| theattributeisapplicableto ... |
| more than one element type | one element type only | value can...
| general value | type value
speaker identity
! : part of speech S
zlt ;Ef‘t' on S be inherited
(by neighbour or part-whole (by type-token relation)
relation)
| local value | category value
fO sl ope type
Speec_h rate P yp not be inherited but
duration derived
(by application of a procedure) |(by application of a
procedure)
| unique value | Situation value neither be inherited nor
lel enent Ids |co-referent derived

Derivation in this context denotes that a given value can be cal culated by a procedure applied to
other values.
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Inheritance will is possible with the application of style sheetsin the MATE environment.

How might a general strategy for these cases look like? It is obvious that attributes like the
speaker identity, the coder etc. apply to more than one element or more than one element type
even. So, it would be redundant to specify this information for every element. A principle one
could state isto put general information at one special position. Now, it would seem natural that
this position - e.g. in the case of the speaker identity - is the highest element in a hierarchy for
which and for al children elements of which this information is true. Thus, information not
explicitly defined for one element can be found by going up in ahierarchy.

Onthe other hand, thereisthe principle of separatefilesfor different levelsof description, which
- inthe casewheretwo or morelevelsarein ahierarchical relation - requires href linking and thus
remote embedding of the elements of these levels. The problem hereisthat in each higher level,
information is available about elements and files of the lower level(s) - asthere are href linksto
them - but not the other way round: Thereisno informationin a<wor d> element that it has parent
elementsthat refer to it unlessthe parent element file isloaded into a software package together
with the <wor d> level file. Thus, aproposal different from that made aboveis, to put information
of the speaker etc., i.e. information applicableto morethan one element on different levelsto the
first element of thelowest level of ahierarchy to make thisinformation availablefrom any level.
Thisisalso sensible form a production point of view. The lowest level in the hierarchy would or
should be the first level of transcription, thus on this stage of production of the document, all
relevant information is recorded and must be available to any further annotation. If this
information is already at hand, it can remain in the first annotation level and no complicated
decision processfor moving theinformation to the currently highest level oncethisisproducedis
required.

Only when following thisidea, will it be sure that important information can aways be tracked
because the elements in which this information is not made explicit, have links to others. If it
were the other way round, how would it be possible to know in which higher level file some
specia information can be found when there is no link?

Y et, to make this principle work, some more structure is necessary: Every attribute type has a
domain of applicability, so the annotator has to know what thisdomain is. A procedure for this
could be the following:

Preparation of data
« ldentify all element types that can have this attribute

« For al of the element types definein the DTD that an element of this type can have this
attribute

«  Whenever an element has an attribute defined in the DTD and the value of that attributeis
not specified in the markup of that element a procedure must be executed to find this
information. Any locally specified information overrides distant (central) information

« Vauesof attributeswhich are applicable to more than one e ement (or e ement type even)
should - for reasons of easy maintenance - be represented only once in a corpus.
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For the placement and retrieval of thisinformation, the following rules are stated:
Placement of general attributes

« Inthefirst/lowest level of elements produced put the attribute to the first element
of that level.

«  Whenever the value of the attribute is not valid any more, place anew attribute
specification (and the new value) into the markup of the first element for which
thisis necessary.

« For any (higher) level elementsthat refer to (these) existing other elements, assign
the attribute and value if the first lower level element you encounter when
searching for a value specification of that attribute has a value that is not
applicable.

If the element can have a value of a given attribute (stated in the DTD) but there is no value
specified in the element itself, retrieval procedures must be started.

Retrieving values of general attributes

+ If theelement hasno child element go back in the row of element neighboursand
take the value of the first element in the sequence of elements of this type where
thisvalue is specified.

+ If the element hasachild element, go to thefirst child element of thiselement. If
the value is not specified here, proceed with the step before.

Thefollowing figure shows agroup of elements of different type (<xel n», <yel n», <zel m») and
their reference structure. Additionally, the values a1 to a6 (all of the same attribute) have been
specified for some of the elements. The regions show the application range of these values.

xelm> <xelm>

@

3.3 Applications

Thisand the following sections are dedicated to anumber of possible applications of cross-level
annotation. These sections provide examples of how the principles described before can be
applied to a set of level independent purposes. They are divided into Concurrent tagging,
Resour ce annotation, and Annotation process.
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3.3.1 Concurrent tagging

In the context of annotating corpora, there may be situations where different versions of tagged
data exist. Concurrent tagging information can occur in various situations:

« Normalized version: Thereis astandard transcription for a given utterance. An example
for this might be an orthographic text that many speakers have read or a version of an
utterance that is grammatically more acceptable. The different variants produced by
different speakers should refer to thisinformation.

 Discontinuous constituents: Thereisalevel of description which refersto alower level
and the higher level elements point to one or more lower level elements but there are
cases Where the lower level el ements belonging to one higher level element do not make
up a continuous row of elements.

« Multiple versions. There is more than one tagging file produced by different coders
related to the same phenomenological level.

- Alternatives. For some elements a coder wants to state that he or she could have decided
differently so thereis an option.

These cases are quite different and require specific treatment in annotation.

3.3.1.1 Normalized version

In the normalized version case it has to be assumed that the normalized version is a standard, a
reference the people which tag the - deviating - variants of individual speakers must refer to.
Thus, in this case the normalized version isakind of basic level which the newly to be produced
tag levels (i.e. the transcription of actual utterances of the speakers) refer to. The differenceto a
tagging situation like the production of sentence annotation upon the word level is that the
normalized version case will require aone-to-one mapping of source e ements (assumed words)
and referring elements (actually produced words) whereas in the sentence markup case, thereisa
one-to-many relation between the sentence elements and the word elements.

(Depending on the special situation presented here, in the DTD, the "show" axis will be set to
"replace” and the "actuate” axis should be set to "user", that meansthat only if the user wishesto,
the actual element that has a link to another (normalized version) element is replaced by this
element pointed to.)

Consider anormalized version of adialogue as a standard document upon and relative to which
new documents have to be created, such as in the case of a normalized transcription of agiven
text which wasread aloud by different people and wheretheir utteranceswererecorded. Assume,
that a part of the document is the normalized version of the word mist, i.e. the normalized
utteranceis[m st] and its representation in XML might be:

| normpho.xml ‘

<pho id="pho001" type="ni/>
<pho i d="pho002" type="1"/>
<pho i d="pho003" type="s"/>
<pho i d="pho004" type="t"/>

(corresponding DTD: normpho.dtd)
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In the following section, four cases of deviation and proposals for their annotation will be
described, namely replacement, deletion, insertion, and new order. Note that the scenarioissuch
that there is the normalised/expected version (normpho.xml) and a number of utterances which
are annotated referring to the standard.

Replacement

The actual utterance of speaker A might be [mUst ], areplacement (of one segment) whichisthe
most simple case, thus, the XML representation of the utterance would be

|
| replace.xml \
<pho i d="pho0090" hr ef =" nor npho. xm #i d( pho001) "/ >
<pho i d="pho0091" type="U"' href="nornpho. xm #i d( pho002) "/ >
<pho i d="pho0092" hr ef =" nor npho. xm #i d( pho003) "/ >

<pho i d="pho0093" hr ef =" nor npho. xm #i d( pho004) "/ >

(corresponding DTD: replace.dtd)

So, al that isneeded, isthe addition of the href attribute and adifferent valuein the type attribute
of the second <pho> element.

Deletion

The actual utterance of speaker B might be [m t ], a deletion of one segment. In that case, the
XML representation of the utterance should be

!
| delete.xml
<pho i d="pho0274" hr ef =" nor npho. xn #i d( pho001) "/ >
<pho i d="pho0275" hr ef =" nor npho. xm #i d( pho002) "/ >
<pho i d="pho0276" type"-" href="nornpho. xn #i d(pho003)"/>

<pho i d="pho0277" hr ef =" nor npho. xm #i d( pho004) "/ >

(corresponding DTD: delete.dtd)

Thusin this case, one can either specify aspecial character asadeletion symbol ("-") or make no
reference to the element deleted at all (i.e., leave out the <pho> element with i d="pho0276").

Insertion

The actual utterance of speaker C might be [m si t ], the insertion of a segment. In this case the
XML representation of the utterance should be

| insert.xmi

<pho i d="pho3027" hr ef =" nor npho. xn #i d( pho001) "/ >
<pho i d="pho3028" hr ef =" nor npho. xm #i d( pho002) "/ >
<pho i d="pho3029" hr ef =" nor npho. xm #i d( pho003) "/ >
<pho i d="pho3030" type="I" href="normutt.xm #i d( pho004)"/>
<pho i d="pho3031" hr ef =" nor npho. xn #i d( pho004) "/ >
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(corresponding DTD: insert.dtd)

Thusinthis case, there are two elements pointing at the same element. Ideally, al eementswhich
appear in addition, are mapped to the element to which the element behind also pointsto. In the
case, where there is an additional element at the end of an utterance, it must point to the last
element. Repetitions can be handled in an equivalent fashion.

Different order

The actual utterance of speaker D finally might be [si nt ], a new order of the segments. In this
case the XML representation of the utterance should be

|
| neworder.xml

<pho id="pho7997" href="nornpho. xm #i d( pho003) "/ >
<pho i d="pho7998" href ="nor npho. xm #i d( pho002) "/ >
<pho i d="pho7999" href="nor npho. xm #i d( pho001)"/>
<pho i d="pho8000" href="nornpho. xm #i d( pho004) "/ >

(corresponding DTD: neworder.dtd)

In phonetic transcription, a case like new order is rather rare and only clearly identifiable if
systematic new order phenomena (e.g. in second language acquisition) can be assumed. For levels
like syntax, it might be easier to identify cases like this and distinguish them from simultaneous
replacements of two or more elements.

3.3.2 Discontinuous constituents

The normal case of linking to hierarchically lower elements when adding a new higher level of
description suggested here isusing the hr ef attribute the value of which is the name of thefile
and the id of the element to be linked to or the files and a list reference as in the following
example:

The thing suddenly spoke.

normword.xml

<w i d="w_001">The</ w>

<w i d="w_002" >t hi ng</ w>
<w i d="w_003" >suddenl y</ w>
<w i d="w_004" >spoke</ w>

(corresponding DTD: normword.dtd)

!
| normsent.xml ‘

<s id="s_001" href="nor mword. xm #i d(w_001)..id(w 004)"/>

(corresponding DTD: normsent.dtd)

In the next example, it is not possible to use the list feature of the hr ef attribute like in the the
previous example because the elements are not all direct neighbours.
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The thing - no you cannot open the door now - suddenly spoke.

| normword2.xml

<w i d="w_001" >The</ w>
<w i d="w_002" >t hi ng</ w>
<w i d="w_003" >no</ w>

<w i d="w_004" >you</ w>
<w i d="w_005" >cannot </ w>
<w i d="w_006" >open</ w>
<w i d="w_007" >t he</ w>

<w i d="w_008" >door </ w>
<w i d="w_009" >now</ w>

<w i d="w_010" >suddenl y</ w>
<w i d="w_011">spoke</w>

(corresponding DTD: normword2.dtd)

If markup on ahigher level refersto aset of elementsthat cannot be addressed by alist reference
likein"i d(w_001)..id(w_004)", another means of linking to lower level elementsisrequired:

’ discontl.xml

<s id="s_001">
<wWink id="wink_001" href="normwrd2. xm #i d(w_001)"/>
<w i nk id="wink_002" href="normwrd2. xm #i d(w_002)"/>
<w ink id="wink_003" href="normwrd2. xm #i d(w_010)"/>
<wW ink id="wink_004" href="normwrd2. xm #i d(w_011)"/>
</ s>

(corresponding DTD: discont.dtd)
or

discont2.xml

<s id="s_001">
<w ink id="wink_005" href="normwrd2. xm #i d(w_001)..id(w_002)"/>
<w ink id="wink_006" href="normword2. xm #i d(w_010)..id(w_011)"/>
</ s>

(corresponding DTD: discont.dtd)

In the corresponding DTD, the "show" aspects would have to be set to "replace” in order to have
the same effect as the href attributes in the examples above:

<l ATTLI ST Wi i nk

hr ef CDATA #| MPLI ED

xm : i nk CDATA #FI XED "sinmpl e"
actuate CDATA #Fl XED "aut 0"
show CDATA #FI XED "repl ace"
actuate CDATA #Fl XED "aut 0" >

3.3.3 Multipleversions

In the case of multiple versions, there will be one common base level for which a higher level
annotation is to be produced by different annotators. E.g. the orthographic transcription is
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available and dialogue act annotation is provided by different coders. Thus, in this case there
might be differences among the different annotations on the level of segmenting, too.

(Again, this requires the normal "href" attribute to the conceptual children. In the DTD, the
"show" axiswill be set to "embed", the actuate axisto "auto".)

3.3.4 Alternatives

There will be cases where the annotator wants to provide aternative solutions of grouping the
lower level elements or of specifying values. One way to represent aternativesisto generate a
new file for each alternative, such that for all combinations of all aternatives there is onefile
including the complete label information, since there is no possibility to use two value
specifications for one attribute in one element e.g.

*<w pos="NN' pos="NA"> I

The problem with thisoption isthat onewould need 0o =n; * n* ... * m; * ni (with k denoting the
K™ choice conflict and n specifying the number of alternative choices of that value) different level
filesto represent all different combinations of alternatives.

Another - and recommended - way of representing alternatives is to provide the standard,
preferred or most likely variant in the tag file. In addition to that, there will be one or more
documents produced which contain aternative tagging information. These eementsneed at |east
two attributes: href and id. Additionally, all that information for which alternativesarepossibleis
specified.

To give an example, first of all thereisthe preferred version:

| normw.xm

<w i d="w_234" who="pt" href="phon.xm #i d(phon_824)..id(phon_825) >l s</w>
<w i d="w_ 235" who="pt" href="phon.xm #i d( phon_826)..id(phon_827)>i t </ w>
<w i d="w_236" who="pt" href="phon.xn #i d(phon_828)..id(phon_829) >t he</ w>
<w i d="w_ 237" who="pt" href="phon.xm #i d( phon_830)..i d(phon_832)>ri ght </ w>
<w i d="w_238" who="pt" href="phon.xn #i d(phon_833)..id(phon_835) >t hi ng</w>

(corresponding DTD: normw.dtd)

Now, consider it is not absolutely certain whether the first word wasreally an "right” or rather a
"write" and there is doubt whether the last word was spoken by speaker "pt ", asit might also have
been speaker "nr "

atern.xml

<alt id="wa_001">Was

<orig id="orig_001" href="normwn xm #i d(w_237)"/>
</alt>
<alt id="wa_002" who="nr">

<orig id="orig_001" href="normn xm #i d(w_238)"/>
</alt>

224 MATE



MATE Annotation Guidelines

(corresponding DTD: atern.dtd)

I.e., for each element for which deviating information can be provided an <al t > element islisted
and only that information that differs, isspecified (here marked bold). Each of the<al t > elements
containsan <or i g> child e ement which has an href to the el ement the alternativeinformation is
specified for. Searching for aternatives would require to specify the element name of the
elements for which alternative information could have been provided for and the name of the
alternative elements (e.g., al t ).

Corrections to be noted relative to a document can be realized along the same principles as
alternative markup is described.

In addition one might wish to add the following information in order to encode the source for
possible alternative descriptions (attribute | ack):

« The annotator knows that the phenomenon must be encoded as either A, B, or C but
cannot decide between them because of a lack of knowledge or decision criteria
("1 ack=i nf o").

« The theory used for the annotation is not as fine grained as to allow the distinction of
phenomenain the data (" | ack=t heory").

« There are a number of annotators which have labelled the data differently
(I ack="agree").

3.3.2 Resour ce annotation
In general one should distinguish between two different kinds of representation encoded in XML:
« event stream tagging

« knowledge representation (or concept representation).

Thefirst case - event streamtagging - (ideally) isthe encoding of information provided for event
phenomena (tokens) in context. The necessity for annotating this kind of information obviously
stemsfrom thefact that part of theinformation tagged cannot be predicted or calculated, i.e. there
is no model for its determination. Thus, by annotating this information in corpora, a data
collection that can be used for the development and evaluation of hypothesis is created. The
second case - knowl edge representation - isacollection of (linguistic) phenomena (types) and al
information that is context independent or for the determination of which rules can be provided.
The distinction made here presupposes that the aim of the research community isto enlarge the
amount of information that can be stated and stored in knowledge representation databases. Event
stream tagging is one means to approach to this goal.

Relations between lexical items may be quite complex and simple href attributes will be
insufficient asmost relations will exist between elementsthat are not neighbours. Thefollowing
example illustrates how a thesaurus could be represented. First there is afile containing basic
lexical elements.

| lex.xml ‘

<l emid="1em 002030" stene"animal"/>
<lemid="1em 020404" stem="hird"/>
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<lemid="1 em 100607" stem="cuckoo"/>
<lemid="| em 605003" stem"canary"/>
<l emid="1 em 040508" stem"horse"/>
<l emid="| em 800300" stem="pony"/>
<l emid="1em 020803" stem="fish"/>
<l emid="1 em 040000" stem"shark"/>
<lemid="1em 070308" stem="ale"/>
<lemid="1 em 098030" stem="bright"/>
<l emid="1 em 300830" stem="dark"/>
<lemid="1em 090800" stem"light"/>

(corresponding DTD: lex.dtd)

Now, there are two reasonswhy athesaurus represented in XML should contain relation el ements
which include the lexical elementsthat are part of that relation: First, XML does not allow href
attributes to contain pairs or tuples of elements which are not direct neighbours. Secondly, it
would be very difficult to find a handy way of specifying the roles of the elements in a given
relation. If thisinformation wereto be put into attributes of one element, then onewould need an
attribute that contains n substrings each of which specify therole of the elementsincluded in that
relation. Thisisnot supported in XML or by XML parsers, thusthe substrings of therolesand the
ref attribute in

| theswrong.xml ’

<t heswr ong id="thesw ong_023" roles="rolel role2 role3" href="1ex.xm #i d(020404)..id(605003)"/>

(corresponding DTD: theswrong.dtd)

would neither be split into single items nor would there be a mechanism of checking if they
contain the same number of items, nor would there be amechanism of relating thefirst substring
of ther ol es attribute to the first substring of ther ef attribute, etc.

In the case of the following example

| thesgood.xml

<t hesgood i d="t hesgood_073" >
<t hesel mi d="t hesel m 045" rol e="rol el" href="1ex.xnl #i d(020404) "/ >
<t hesel mi d="t hesel m 046" rol e="rol e2" href="1ex.xm #i d(100607)"/>
<thesel mid="thesel m 047" rol e="rol e3" href="1ex.xm #i d(605003)"/ >
</t hesgood>

(corresponding DTD: thesgood.dtd)
it is easy to check whether thereisthe correct number of role attributes and it is clear which role
specification belongs to which element.

It should also be obvious, that it would not be possible to specify the semantical relationsinside
the <lem> elements of the file lex.xml as any element (i.e. word) can have different semantical
roles depending on the word counterpart it is compared to.

The following is an example of how thesaurus relations could be represented.

| thes.xml

<t hesrel type="syn">
<t hesel mrol e="synonyn' href="Iex.xnl #i d(| em 090800) "/ >
<t hesel m rol e="synonynt href="1ex.xm #i d(| em 098030) "/ >
</t hesrel >

226 MATE



MATE Annotation Guidelines

<thesrel type="isa">
<thesel mrol e="broadtern href="1ex.xm #i d(| em 002030)"/ >
<thesel mrol e="narrowt erm href="1ex.xm #i d(| em 040508) "/ >
</thesrel >
<thesrel type="isa">
<thesel mrol e="broadtern href="1ex.xm #i d(| em 040508)"/ >
<thesel mrol e="narrowt erm href="1ex.xm #i d(| em 800300) "/ >
</thesrel >
<t hesrel type="ant">
<t hesel mrol e="ant onyn' href="1ex. xnl #i d(| em 3008302) "/ >
<t hesel m rol e="ant onymt href="1ex.xm #i d(| em 0908008) "/ >
</thesrel >

(corresponding DTD: thes.dtd)

A possible application for lexical information filesfor the process of annotation isthe following:
It might be the case that part-of-speech (POS) information for most words can be predicted by
only looking up in alexicon, thus it seems a waste to specify POS in every casg, i.e. for every
word regardless if this information is predictable or not. Thus, it might be useful to put all
information predictable into a lexicon file and only specify the information in a to-be-tagged
event stream document if it cannot be predicted.

Thus, one would have alexicon file

] lex2.xml

<lemid="1em012121" pos="noun" nunme"sg" pron="tri:" href="1ex.xm #i d(l em 014435)">tree</ w>
<lemid="Iem 012122" pos="noun" nun¥"pl" pron="tri:z" href="1ex.xm #i d(| em 014435) ">t rees</ w>
<lemid="1em 212652" pos="verb" pron="gl v" href ="1ex. xm #i d(1 em 009233) " >gi ve</ w>
<lemid="Iem 212653" pos="verb" nun¥"sg" pron="glvz" href="1ex.xnm #i d(| em 009233) " >gi ves</ w>
<lemid="1em 352678" pos="det" pron="D@ href ="1ex. xm #i d(|1 em 013228) " >t he</ w>

(corresponding DTD: lex2.dtd)
and atag file that contains the utterance

...they give the trees to...
|
| utter.xmi
<w i d="w_utt020" nume"pl" href="1 ex2. xn #i d(| em 212652) "/ >
<w i d="w_ utt 021" num="pl" case="acc" href="1ex2. xm #i d(lem 012122)"/>

<w i d="w_utt022" case="acc" href="|ex2.xm #i d(| em 212652) "/ >

(corresponding DTD: utter.dtd)

So in the actual markup, only the kind of information that cannot be determined by the form is
specified. Thisis cost effective and easier to maintain, because once there is more information
available for individual words, this information can be specified in the lexicon file and is
accessible by the annotation element in the referring document. Also, local information, i.e.
information specified in the elements in the utterance tag document overrides information
specified in the lexicon document.

3.3.3 Annotation process

Thelast category of applications described hereisnot inspired by linguistics as such but ismeant
to provide markup that can be used to document the process of annotation itself.
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3.3.3.1 Definitions

For a graphical user interface of other purposes, there might be the need of having access to
definitions for elements, attributes and values available in XML documents. In the following
paragraphs, means for the encoding of such information is provided.

Suppose, there is a sentence marked up in this way:

| sentword.xml

<sent id="s01" type="ass" who="mary">
<word id="w0l" pos="ART" num="sg">The</word>
<word id="w02" pos="NN' nunm"sg">boy</word>
<word id="w03" pos="V' nun¥"sg" >saw</ wor d>
<word id="w04" pos="ART" nun¥"pl">t he</word>
<word id="w05" pos="NN' num="pl">stars</word>
</ sent >

(corresponding DTD: sentword.dtd)

And one central file is used to provide definitions for the element type strings, attribute type
strings, and value strings used in the document. Then its structure could look like this:

‘ def.xml
<def s>
<el emrent id="e01" nane="sent">Sent ences are made up of words.
<attribute id="a01" name="type">The type of sentence is described by type.
<val ue id="v01" name="ass">An assertion</val ue>
<val ue id="v02" nane="quest " >A questi on</val ue>

</ attribute>
<attribute id="a02" nane="who">Speakers are defined by the who attribute.
<val ue id="v03" name="nmary" >Mary B. </val ue>
<val ue i d="v04" nanme="peter">Peter A </val ue>
</attribute>
</ el ement >

<el enent id="e02" name="wor d">Wrds are all things in between white space.
<attribute id="a03" name="pos">Part of speech is defined in the pos attribute.
<val ue i d="v05" nanme="ART">arti cl e</ val ue>
<val ue i d="v06" name="NN'>noun</ val ue>
<val ue id="vO07" name="V">ver b</ val ue>

</attribute>
<attribute id="a04" name="nunm'>The nunber is defined in the numattribute.
<val ue i d="v08" nanme="sg" >si ngul ar </ val ue>
<val ue i d="v09" nanme="pl " >pl ur al </ val ue>
</attribute>
</ el ement >
</ def s>

(corresponding DTD: def.dtd)

Now, how can we make links between markup information (el ements, attributes, values) and their
definitions? It is obviousthat thislinking information should be provided automatically, i.e. the
coder will not want to specify linksto definition elements every time s'he specifies anew value
for agiven element. So, after the annotation process a mechanism would provide links between
thelocations where elements/attributes/values are used and their definition e ement. Thiscould be
done by queries. After that there would be a document providing the linking infrastructure.

] deflink.xml

<deflink href="def.xm #i d(e01)"> <deflink href="def.xm #i d(v01)">
<used href="sentword. xm #i d(s01)"/> <used href="sentword. xm #i d(s01)"/>

</ def |l i nk> </ deflink>

<deflink href="def.xm #i d(e02)"> <deflink href="def.xm #i d(v02)">
<used href="sentword. xm #i d(w01)"/> </ def | i nk>
<used href="sentword. xm #i d( w02)"/ > <deflink href="def.xm #i d(v03)">
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<used href="sentword. xm #i d(w03)"/> <used href="sentword. xm #i d(s01)"/>
<used href="sentword. xnl #i d(w04)"/> </ deflink>
<used href="sentword. xm #i d(w05) "/ > <deflink href="def.xm #i d(v04)">
</ defli nk> </ defl i nk>
<deflink href="def.xm #i d(a01) "> <deflink href="def.xm #i d(v05)">
<used href="sentword. xm #i d(s01)"/> <used href="sentword. xm #i d(w01)"/>
</ defl i nk> <used href="sentword. xm #i d(w04)"/>
<deflink href="def.xmn #i d(a02)"> </ deflink>
<used href="sentword. xm #i d(s01)"/> <deflink href="def.xm #i d(v06) ">
</ def | ink> <used href="sentword. xm #i d(w02)"/>
<deflink href="def.xm #i d(a03)"> <used href="sentword. xm #i d(w05) "/ >
<used href="sentword. xnl #i d(w01)"/> </ deflink>
<used href="sentword. xm #i d(w02)"/> <deflink href="def.xm #i d(v07)">
<used href="sentword. xnl #i d(w03) "/ > <used href="sentword. xm #i d(w03)"/>
<used href="sentword. xm #i d(w04)"/> </ def | i nk>
<used href="sentword. xnl #i d(w05) "/ > <deflink href="def.xm #i d(v08)">
</ defl i nk> <used href="sentword. xm #i d(w01)"/>
<deflink href="def.xmn #i d(a04)"> <used href="sentword. xm #i d(w02)"/>
<used href="sentword. xm #i d(w01)"/> <used href="sentword. xm #i d(w03)"/>
<used href="sentword. xnl #i d(w02) "/ > </ deflink>
<used href="sentword. xm #i d(w03)"/> <deflink href="def.xm #i d(v09)">
<used href="sentword. xm #i d(w04)"/> <used href="sentword. xm #i d(w04)"/>
<used href="sentword. xm #i d(w05)"/ > <used href="sentword. xm #i d(w05) "/ >
</ def | i nk> </ defl i nk>

(corresponding DTD: deflink.dtd)

I.e. for each definition element thereisalist of elementswhereits corresponding entity (element,
attribute, value) has been used.

One could use a similar mechanism for identifying element-names, attributes or values which
have no definition or element-types, attributes, or values which are never used.

3.3.3.2 Comments

Any entity that is specified during the annotation process may require commenting, the selection
of asection and its definition as a given element type or the choice of aparticular attribute value
may need a comment. Thus, there should be an extra element for comments. If the markup for
which comments are necessary is the following

’ sentword.xml

<sent id="s01" type="ass" who="mary">
<word id="w01l" pos="ART" nun&"sg">The</word>
<word id="w02" pos="NN' nunm="sg">boy</word>
<word id="w03" pos="V' nun¥"sg" >saw</ wor d>
<word id="w04" pos="ART" nunm="pl ">t he</word>
<word id="w05" pos="NN'num="pl">stars</word>

</ sent >

(corresponding DTD: sentword.dtd)
acomment file could look like this:

’ comment.xml

<cmmt id="cmmt_001" href="sent.xm #i d(s01)">

Not quite clear if the segnentation is correct,
</ cmt >
<cmmt id="cmmt_001" att="num' href="sent.xm #i d(w03)">

The nunber can only be specified by |ooking at the sentence context.
</ cmt >

there could al so be a pause.

(corresponding DTD: comment.dtd)
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The idea is to have comments with an href to the elements that are to be commented and a
PCDATA child that is the comment. If an attribute value is commented, then there is a special
attribute att the value of which isthe string which isused for the attribute in the element referred
to.

3.3.3.3 Annotation history

Marking up the history of elements in this environment requires that consecutive versions of
elements or level codings as such be kept in different files but that the elements keep their id's
across different versions of the level markup because of elements from other files referring to
these elements. Thus, for each element, there would be a markup for its changes. No markup is
suggested here, that keeps track of changes on the level of characters during an annotation
Session.

Consider the following files:

| word001.xml (version from 23 Aug 1997)

<word i d="word_001" pos="art">the</word>
<word i d="word_002" pos="nn">house</word>
<word i d="word_003" pos="v">was</wor d>

<word i d="word_004" pos="adj " >new</wor d>

(corresponding DTD: words.dtd)

| word002.xml (version from 23 Aug 1998)

<word i d="word_001" pos="defart">the</word>
<word i d="word_002" pos="nnsg">house</word>
<word i d="word_003" pos="v">was</word>
<word i d="word_003a" pos="adv">still </word>
<word i d="word_004" pos="adj">new</word>

(corresponding DTD: words.dtd)
Then a history markup could look the following way:

] hist.xml

<hi st id="hist_001">
<hi stel mid="hi stel m 001" href="word001. xm #i d(word_001)"/>
<hi stel mid="hi stel m 002" href="word002. xm #i d(word_001)"/>
</ hi st >
<hi st id="hist_002">
<hi stel mid="hi stel m 003" href="word001. xm #i d(wor d_002) "/ >
<hi stel mid="hi stel m 004" href="word002. xm #i d(word_002)"/>
</ hi st >
<hi st id="hist_003">
<hi stel mi d="hi stel m 005" href="word001. xm #i d(wor d_003) "/ >
<hi stel mid="hi stel m 006" href="word002. xm #i d(word_003)"/ >
</ hi st >
<hi st id="hist_004">
<hi stel mid="hi stel m 007" href="word001. xm #i d(wor d_004) "/ >
<hi stel mid="hi stel m 008" href="word002. xm #i d(word_004)"/>
</ hi st >

(corresponding DTD: hist.dtd)

So there is a history element for all those <wor d> element tuples that have identical id's (the
identification of these is possible with a query).
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3.3.3.4 Resour cefile

For aproject it isdesirable to know which files belong to that project and keep thisinformation.
Oneimplicit way of keeping information of files belonging to the same project together (in XML)
are href values whenever the markup of one type isreferring to existing markup in another file.
However, this way of obtaining information cannot guarantee completeness and requires
knowledge about the top level element file. Thus, the creation and maintenance of a general
resourcefileisindispensable. In order to support the automati ¢ creation and mai ntenance of such
aresourcefile, there must be away of detecting what files created belong to what project. Thus,
in addition to some general attributes (more below) an attribute pr oj ect is needed for every
XML file that states the group membership of this file. When assigning a pr oj ect nameto a
(newly created) XML file, an equivalent resourcefilewill be updated adding the file name of that
XML fileto thelist. In the following paragraphs, the element names, their attributes and values
for aresource file are described.

<pr oj ect >
The <pr oj ect > element isacontainer of alist of <file> elements.

The following two attributes are recommended to be used with <pr oj ect > elements.

id

Thei d attribute is required. Its value must be unique within a document.

prj name

Theprj nane attributeisrequired. It states the name of the project and enables the identification
of all filesthat belong to a project.

<file>

The<fil e> element is an element that keeps minimal information on afile that
has been produced during the project. It may be abinary file, likeasoundfileor a
video file, an XML file or just any other ASCII (non-binary) file. For each new
file produced, one corresponding <f i | e> element is created in a resource file.
<fi| e> elements require existing files but do not refer to elements within these
likein other caseswherenr ef attributes are used to make links between existing
elements and new elements.

The following attributes are recommended to be used with <f i | e> elements.
id
Thei d attribute is required. Its value must be unique within a document.

fenc
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The f enc attribute is required. The f enc attribute indicates the representation
format of the information of the file and is needed in order to determine the kind
of processing of the data. Distinctions are made between binary files[bin], XML
files[xml] and other ASCII files[asc]. More distinctions may be needed in order
to control the behaviour of software interpreting and manipulating the files.
Possiblevaluesare[ bin, xm , asc].

f nanme

Thef nane attributeisrequired. Thef nane attributeindicatesthefile name of the
filelisted.

Example

As example consider that there are three files: A speech file (mary.au), alexicon filein XML
(lex.xml), anon-XML transcription of thetext (word.txt), aXML representation of theword level
(word.xml), and a coreference annotation file (coref.xml). They all belong to the project called
Mary'sfirst words.

In the corresponding resource file (reso.xml), one would have three entries.

| reso.xml

<project id="proj_001" prjnanme="Mary's first words">
<file id="file_002" fenc="bin" fname="mary.au"/>
<file id="file_003" fenc="xm" fname="Iex.xm"/>
<file id="file_004" fenc="asc" fname="word.txt"/>
<file id="file_005" fenc="xm" fname="word.xm"/>
<file id="file_006" fenc="xm" fname="coref.xm"/>
<file id="file_007" fenc="asc" fname="word.txt"/>

</ proj ect >

(corresponding DTD: reso.dtd)

4 General cross-level annotation

In this section general cross-level markup entities and properties are described. As specified
before, these are conceptualized as basi c toolsfor ad hoc and preliminary usewhen existing XML
elements are considered being the basis of further markup. The structure and names defined
hereafter can be changed and be adopted for special purposes. Most aspects of this general
markup are designed for maximal processibility of the XML  structure

4.1 Markup Declaration

There arethree kinds of elements(<x! dct >, <xI nt >, and <xI r >) which are described below. The
<x| dct > elements contain a set of <xI nt > elementswhich contain <xI r > elements. Theidea of
this structure is, that there is one document for alist of phenomena of a given type. Thiswhole
document is held inside the <xI dct > element. The individual phenomena are addressed by
<xI nt > elements. Each of them contains a tuple of <xI r> elements each of which points to
elements from other documents (see figure).
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Thisset of elements offerswhat is needed to represent phenomenawhose natureis defined by the
relation of predefined phenomena and is also conformant with the layout designed for query
resultsin the Q4M processor. Attributes and values of the cross-level markup defined hereafter
focus on description needed for further processing and description of formal aspects of the
markup structure. Additional attributes specifying theoretical description of phenomenamay be
added according to the application of the markup to individual phenomena that are marked up
with this markup.

4.2 Description of Elements
In the following paragraphs, the elements and their attributes are described in detail.

421 <xlr>

Description

The<xI r > (cross-level reference) element is an element the most important function of whichis
to refer (by an href attribute) to an element of another existing document. This is its most
important function. The technique of using embedded linking elements has been introduced in
section 3.2 Principles. The need to do so liesin the fact that syntactically it is not allowed to use
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valuesin the href attribute which are no direct neighbours. The functional need to have separate
pointing elements is that this structure allows for a more powerful representation of additional
aspects of the roles of the elements pointed to in this cross-level relation.

Data Source

<x| r > elements require existing XML elements (in XML documents) with a DTD that define
attributes of type ID as required and which are valid XML documents (cf. the example).

| minimaldoc.xml

<?xm version="1.0"?>
<! DOCTYPE doc [
<! ELEMENT ni ni mel m (#PCDATA) >
<I ATTLI ST mi ni nel m
id | D #REQUI RED>

1>
<doc>

<m ni mel mid="m ni rel m 01"/ >
</ doc>

Without the id attribute, it isimpossible to link to the existing elements with href attributes.

Segmentation/Selection

Only individual elements from the existing document(s) can be selected as being pointed to by
href attributes of <xI r > elements. There are no other formal criteriafor the selection process as
the annotation process may be done by hand and is intended as a collection process only or the
process may be automated and formaly specified by a query expression.

Assignment

The following attributes are recommended to be used with <xI r > elements.

id

Thei d attribute is required. Its value must be unique within a document.

hr ef

Thisisareference to another element, it is required. The exact syntax can be found in [5].

who

Thiselement statesthe identity of the producer of the markup. This may be a software module or
a human annotator. Preferably, the strings alowed for the who values are a fixed set of strings
specified in the DTD. This attribute is optional.

cnt

Thisisacomment that can include any information the annotator or anybody el se needs. The cmt
valueisastring. This attribute is optional.

cert

234 MATE



MATE Annotation Guidelines

This is an information about the certainty value of the appropriateness of the selection of the
element pointed to. If the selection of the element has been made by a software modul e, thevaue
will be 1. If the selection has been made by human annotation, the value may be lower and will
reflect thelack of criteriafor an operationalisation of the sel ection process. Possiblevauesare[ 0
.1.2.3.4.5.6 .7 .8 .9 1]. Thisattributeis optional.

st at

This is the status of the <xI r > element. The value of the st at attribute reflects the number of
review stepsthat have been applied or will haveto be applied. Inthe case where aquery processor
has provided the <xI r > elements, the value of this attribute will be done. Possible values are:
[draft, reviewed, done]. Thisattributeisoptional.

el mane

Thisisinformation specifies the type of element that isreferred to as thisinformation cannot be
retrieved unlessthehr ef attribute valueisresolved. The values of thisattribute are strings. This
attribute is optional.

restyp

Thisinformation specifies if the document that holds the element referred to is an event stream
type of document or a knowledge resource document. This information is helpful in case the
reliability of the information of the elements pointed to by different <xI r > elements is to be
evaluated and adopted from oneto another. Corresponding valuesare[evs, knr]. Thisattribute
isoptional.

refvar

This attribute specifies the variable name that was used as reference to the element in a (Q4M)
guery expression if the document is a result of a query process and mandatory for queries that
reuse existing query output for further refinement. Possible values are strings. This attribute is
optional.

props

This attribute is required. It contains information on those properties of the element (that is
referred to by the hr ef attribute) that are constitutive for its selection. Idedly, thisisalist of
guery sub-expressions which contain reference to the element. In the case of manual assignment
at least alist of the attributes is needed. The values of this attribute are strings.

Example

As example consider that one wants to study repetitions of words in utterances such as "The
ball...ball wasred". For thistask, a speech file segmented on word level is available. Two more
aspect shall beimportant for thistask: The collection of dataisrestricted to nouns. Therefore, the
inclusion of lexical resources is indispensable. In addition, only those nouns are taken into
account, which have afrequency of 500 or morein the corpusthat was used to producethelexica
resource.

Thus, thereisaresourcefilewhich listsindividual word entries (lexw.xml), aresourcefilewhich
lists lemma entries (lexf.xml) and a file which is a word transcription of a given conversation
(wordutt.xml).
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lexw.xml
<I éxw id="1exw_00766" freq="433" href="1exf.xm #i d(|exf_0487)">
cow
</ | exue wordutt.xml
<l exw i d="1 exw_00767" freq="2121" href="1exf.xm #i d(| exf_0487)"> T
y ICZQS‘AP <w i d="w_0232" >They</ w>
<w i d="w_0233">bui | t </ w>
<l exw i d="I exw_01221" freqg="1212" href="1exf.xm #i d(| exf_2121)"> <w i d="w_0234" >t he</ w>
< Ihggag <w i d="w_0235" >houses</ w>
<l ﬁxw id="1exw 01222" freq="4121" href="1exf.xm #i d(| exf_2121)"> :a : g; a:gggg :gﬁgi/ejvjw
e <w i d="w_0238" >l ef t </ w>
<l exw i d="1exw_20235" freqg="33" href =" 1 exf . xm #i d(| exf _3768) "> <w i d=" w_4409" >And</ w>
= :Ag!(lnp <w i d="w_4410" >t her e</ w>
<w i d="w_4411">was</ w>
<l exw i d="1exw_20236" freq="733" href="1exf.xm #i d(| exf_3768)"> <a : d=" a:4412-- sa</ w>
val |'s <w i d="w_4413" >cow</ w>
</ I exw> <w i d="w_4414" >cow</ w>
: . <w i d="w_5098" >She</ w>
(corresponding DTD: Iexw.dtd) <w i d="w_5199" >pai nt ed</ w>
] <w i d="w_5100" >t he</ w>
<w i d="w_5101">wal | </ w>
‘ lexf.xml l <w i d="w_5102">wal | </ w>
. <w i d="w_5103">r ed</ w>
<l exf id="Iexf_0487" pos="noun" base="cow'/>

<l exf id="Iexf_2121" pos="noun" base="house"/>
<l exf id="1exf_3768" pos="noun" base="wall"/>

(corresponding DTD:
wordutt.dtd)

(corresponding DTD: lexf.dtd)

In this case for each individual conjunction of this type, one would need four <xI r > elements:

one pointing to the first <w> occurance of the word

one pointing to the second <w> occurance of the word

one pointing to the <I exw> the words belong to

one pointing to <I exf > element the words belong to

A compatible query in Q4M would be:

(WL W) (W2 W) (Sl w lexw) ($I1: lTexf); ($wl <>1 $w2) and ($wl # ~ $w2 #) and
(w1 # ~ $lw #) and ($lw freq >= 500) and ($lw 1* $I1) and ($I| pos ~
"nhoun")

Thus one would have the following <xI r > elements (for reasons of clarity, the layout has been
changed).

| xIr.xml
<xIr <xIr <xIr
id="xlr_001" id="xlr_052" id="xlr_127"
href ="wor dut t . xm #i d(w_0235) " href ="wor dut t . xm #i d(w_4413) " href ="wor dut t . xml #i d(w_5101) "
who="Q4M' who=" QM who=" QM
cmt="first word" cmt="first word" cmt="first word"
cert="1" cert="1" cert="1"
st at =" done" st at =" done" st at =" done"
el manme="w' el manme="w' el manme="w'
restyp="evs" restyp="evs" restyp="evs"
refvar="w1" refvar="w1" refvar="w1"
props="($d 1~ $wl) and props="($d 1 $wl) and props="($d 1 $wl) and
($wl <>1 $w2) and ($wl <>1 $w2) and ($wl <>1 $w2) and
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($WL # ~ $wW2 #) and
($wl #

~ $lw#)"
/>
<xIr
id="xlr_002"
href ="wordutt. xm #i d(w_0236) "
who="Q4M
cnt ="second word"
cert="1"
st at =" done"

el manme="w'

restyp="evs"

ref var =" w2"

props="($d 1 $w2) and
($W1 <>1 $w2) and
($WL # ~ $w2 #)"

/>
<xIr
id="xlr_003"
href ="1exw. xn #i d(| exw_01222)"
who="4M
cnt ="word type"
cert="1"
st at =" done"
el mane="1 exwor d"
restyp="knr"

refvar="1w'
props="($lw freq >= 500) and

($lw1r sl1)"
/>
<xIr
id="xlr_004"
href ="1 exf.xm #i d(| exf_2121)"
who="Q4M'
cnt="word | enma"
cert="1"

st at =" done"
el mane="1 ex| enf
restyp="knr"
refvar="11"
props="($lw 1~ $l1) and
($I'l pos ~
&quot ; noun&gquot ; )"
/>

($WL # ~ $wW2 #) and
($wl #

~ $lw#)"
/>
<xIr
id="xlr_053"
href ="wor dut t . xml #i d(w_4414) "
who="4M
cnt ="second word"
cert="1"
st at =" done"

el manme="w'

restyp="evs"

ref var =" w2"

props="($d 1 $w2) and
($W1 <>1 $w2) and
($WL # ~ $w2 #)"

/>
<xIr
id="xlr_054"
href ="1 exw. xm #i d(| exw_00766) "
who="Q4M
cnt ="word type"
cert="1"
st at =" done"
el mane="1 exwor d"
restyp="knr"

refvar="1w'
props="($lw freq >= 500) and

($lw1r $l1)"
/>
<xIr
i d="xlr_055"
href ="1 exf.xm #i d(| exf_0487)"
who="Q4M'
cnt="word | enma"
cert="1"

st at =" done"
el mane="1 ex| enf
restyp="knr"
refvar="11"
props="($lw 1~ $l1) and
($I'l pos ~
&quot ; noun&quot ; )"
/>

($WL # ~ $wW2 #) and
($wl #

~ $lw#)"

/>
<xIr

id="xlr_128"

href ="wor dut t. xm #i d(w_5102) "

who="Q4M

cnt ="second word"

cert="1"

st at =" done"

el manme="w'

restyp="evs"

ref var =" w2"

props="($d 1 $w2) and
($W1 <>1 $w2) and
($WL # ~ $w2 #)"

/>
<xIr

id="xlr_129"

href ="1 exw. xm #i d(| exw_20235)"
who="Q4M

cnt ="word type"

cert="1"

st at =" done"

el mane="1 exwor d"

restyp="knr"

refvar="1w'

props="($lw freq >= 500) and

($lw1r sl1)"
/>
<xIr
id="xlr_130"
href ="1 exf.xm #i d(| exf_3768)"
who="Q4M'
cnt="word | enma"
cert="1"

st at =" done"
el mane="1 ex| enf
restyp="knr"
refvar="11"
props="($lw 1" $ll1) &&
($I'l pos ~
quot ; noun&quot ; )"

/>

Coding Procedure

(corresponding DTD: xIr.dtd)

If no software for the automated processing is available, the following procedure can be used:

procedural guideline

» formulate the constraints/the description of the phenomenon in terms of
information available. Thisincludes

« knowledge on the elements available

» knowledge on the attributes and values of the elements
available in the data or procedures for the generation of the
necessary information on properties

« knowledge on the exact constellation of the elements and their
properties

the e ements involved

their properties and their relations to one
another

the combination of individual properties or
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relations of elements

Then, there are two options: A standard procedure and an optimized procedure. The
optimized procedure aims at fast results.

standard procedure |

optimized procedure

for each element type

defined

(o]

look for tokens
of these
elements

check whether
they have the
properties
necessary

check whether
they areinthe
relations to
other elements
specified

markup those
sets of

elements that
match all the
requirements

« for each of the value constraints defined

o

begin from the type of element which
are fewest

= for each of the elements
found, check the value
constraints in an order that
starts with those properties
which are least likely
fulfilled, delete elements
from the list whenever they
do not match acriterion

continue with the next least frequent
type of elements until al value
constraints of the elements have been
checked

« for all of the constraints involving two
elements

o

check the constraintsin an order that
starts with those which are least likely
fulfilled and keep only those elements
which match all of therelation
criteria

e for dl of thelogical constraints

o

again check the constraintsin an
order that starts with those which are
least likely fulfilled and keep only
those element pairs for which all of
thelogical constraints are true

e markup those sets of elements that match the
requirements

This procedure aims at identifying elements that do not
match as early as possible in order to reduce the
number of checks.

Markup Table

The following table summarizes the attributes and their values.

‘Attributesand values of <x| r > elements

|attribute |

id

[[AsCI 1]

|href

[[AsCI 1]

values ‘
|
|
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[who [[AsCI 1]

[emt [[AsCI 1]

[cert 0.1.2.3.4.5.6.7.8.91
[stat |draft, reviewed, done

lel mame [[ASCII]
[restyp  |evs, knr
|refvar [[AsCI 1]
|pr ops [[AsCI 1]

4.2.2 <x| nt >
Description

The<xI nt > (cross-level element) element isthe container for the concept that includes atuple of
<xI r > elementswhich point to acollection of elements. The number of included <xI r > elements
will in part depend on the application, and if the document isthe output of aquery, any number is
possible. Typical numbersof sub <xI r > elements and associated applications- other than queries
- will be:

- oneelement: alternatives, corrections,
- two elements: thesauri (antonyms), trandlation dictionaries

« moreeements: thesauri (Synonyms, hyponymy)

Data Source

<x| nt > elementsrequire existing <x! r > elements. These can be placed in another document, but
thisis not recommended. In that case, an additional hr ef attribute is needed.

Segmentation/Selection

For each <xI nt > element corresponding to a token of a special phenomenon identified by
inspecting existing markup elements, a set of <xI r > elements is grouped together as children
elements of this <x| nt > element.

Assignment

The following attributes are recommended to be used with <xI r > elements.
id

Thei d attribute is required. Its value must be unique within a document.

hr ef

Thisisareferenceto atuple of <xI r > elementsin case they are not embedded inside the <xI nt >
element but reside in another file.

who
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Thiselement statesthe identity of the producer of the markup. This may be a software module or
a human annotator. Preferably, the strings alowed for the who values are a fixed set of strings
specified in the DTD. This attribute is optional .

cm

Thisisacomment that can include any information the annotator or anybody else needs. The cmt
valueisastring. This attribute is optional.

desc

Thisis adescription of the phenomenon.

phenane

Thisinformation contains aname to be used for the phenomenon that isaddressed by the <xI nt >
elements. Thisisastring value. This attribute is optional .

cert

This is an information about the certainty value of the appropriateness of the selection of the
element pointed to. If the selection of the element has been made by a software modul e, thevaue
will be 1. If the selection has been made by human annotation, the value may be lower and will
reflect thelack of criteriafor an operationalisation of the selection process. Possiblevaluesare[ 0
.1.2.3.4.5.6 .7 .8 .9 1]. Thisattributeis optional.

st at

This is the status of the <xI r > element. The value of the st at attribute reflects the number of
review stepsthat have been applied or will haveto be applied. Inthe case where aquery processor
has provided the <xI r > elements, the value of this attribute will be done. Possible values are:
[draft, reviewed, done]. Thisattributeisoptional.

calc

This attribute contains an expression which specifies a procedure for the calculation of an
attribute value by using values of the elementsincluded by the <xI r > elements. The syntax of the
value is not defined but may be an extension of the MSL stylesheet expression syntax. This
attribute is optional.

Example

Asexample consider the <xI r > element document produced above (xIr.xml). For the markup of
<x| nt > elements, each tuple of <xI r > elementsis put inside an <xI nt > element.

\ xInt.xml

<l nt
i d="xI nt_001"
href="xIr.xm #i d(xl r_001)..id(xlr_004)"
who="Q4M

cnt ="why cows?"
desc="repitions of nouns caused by high token frequency"
phename="r nhf "

st at =" done"
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Coding Procedure

calc="w. freq"
/>
<xI nt
i d="xl nt _007"
href ="xlr.xm #i d(xl r_052)..id(xlr_055)"
who="Q4M'
cnt =" houses"

desc="repitions of nouns caused by high token frequency"

phename="r nhf "
st at =" done"
calc="w. freq"
/>
<xI nt
id="xlnt_021"
href="xlr.xm #i d(xl r_127)..id(xlr_130)"
who="Q4M
cnt="wal | "

desc="repitions of nouns caused by high token frequency"

phename="r nhf "

st at =" done"

calc="w. freq"
/>

(corresponding DTD: xInt.dtd)

Each group of <xI r > isreferred to by href attributes of <xInt> elements or embedded inside the
<xInt> element. Whichever is easier should be done. Thisis mainly a syntactical operation.

Markup Table

The following table summarizes the attributes and their values.

4.2.3 <xl dct >

Description

‘Attribut&s and values of <x| nt > elements
|attribute | values

id [[AsC 1]

[who [[AsCI1]

[cmt [[AsC 1]

|desc [[AsCI 1]

[phename  [[ASCI 1]

[cert 0.1.2.3.4.5.6.7.8.91
[stat |draft, reviewed, done

cal c [[AsCI 1]

The <xI dct> (cross-level document) element is the container of the cross-level elements
(<xI nt>). The <xI dct > element is perceived as a list element the entries of which are <xI nt >
elements each of which contains a set of pointers held by <xI r> elements that ensemble are
necessary to define examples of the concept addressed.

Data Source
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<x| dct > elementsrequire existing <xI nt > elements. These can be placed in another document,
but this is not recommended. In that case, an additional href attribute is needed.

Segmentation/Selection

Asthe<xI dct > element isaset element inthat it containsall those <xI nt > elementsthat describe
the extension (all tokens/occurences) of a specia phenomenon, this set of <xI nt > elementsis
grouped together as children elements of this <xI dct > element.

Assignment

The following attributes are recommended to be used with <xlr> elements.

i d
Thei d attribute is required. Its value must be unique within a document.
hr ef

This is a reference to a tuple of <xI nt > elements in case they are not embedded inside the
<x| dct > element but reside in another file.

who

Thiselement statesthe identity of the producer of the markup. This may be a software module or
a human annotator. Preferably, the strings alowed for the who values are a fixed set of strings
specified in the DTD. This attribute is optional .

cm

Thisisacomment that can include any information the annotator or anybody else needs. The cmt
valueisastring. This attribute is optional.

cert

This is an information about the certainty value of the appropriateness of the selection of the
element pointed to. If the selection of the element has been made by a software modul e, thevaue
will be 1. If the selection has been made by human annotation, the value may be lower and will
reflect thelack of criteriafor an operationalisation of the sel ection process. Possiblevauesare[ 0
.1.2.3.4.5.6 .7 .8 .9 1]. Thisattributeis optional.

st at

This is the status of the <xI r > element. The value of the st at attribute reflects the number of
review stepsthat have been applied or will haveto be applied. Inthe case where aquery processor
has provided the <xI r > elements, the value of this attribute will be done. Possible values are:
[draft, reviewed, done]. Thisattributeis optional.

srtelm

Thisisinformation specifying how the children elements (<xI nt >) are sorted. Thisattribute needs
to be evaluated together with the srtatt, the srtcrt, and thesrtord attributes. Attribute
values are measurements or categorizations and thus fixations in our conceptua space. This
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allowsto compare them or to sort them according to any attribute. The standard order of elements
within annotation documents are their hierarchical relationships (parent node before child node)
and time (i.e. the sequence of occurrence). Sinceit ispossibleto extract or display selected types
of elements, sorting criteria other than time/occurrance are possible and a so have applications,
e.g. duration, the part of speech value or the position number of thelemmaentry they belongtoin
alexicon.

Documents of utterances are 'more’ static because they have afixed order whereasthe order in a
lexicon is arbitrary and only relative to some formal aspects, they don't encode events (and
categorization, description) but knowledgewhichiscontext independent and thus no special order
of elements is required since the relative neighbourhood of elements does not provide any
information. This does not necessarily mean that there is no use in sorting elements of lexical
documents (i.e. for fast access of the most frequent entries). What issaid hereisthat theorder ina
sequence of lexical elementsdoes not correspond to any information important for the description
of the nature of individual elements.

The srt el mattribute specifies the properties of which elements pointed to by <xI r > elements
were exploited in order to define the order of <xI nt > elements. The elements can be specified
best by the value of the respectiver ef var attribute. Lessreliable is areference by the el nane
value.

This attribute is optional.

srtatt

Thesrtatt attribute is only required and applicable if the srt el mattribute is specified. The
srtatt element specifies which attribute of the element specified by the sr t el mattributeisthe
relevant sorting criterion for the order of <xI nt > elements. Thisisastring value.

srtcert

Thesrtcrt attribute is only required and applicable if the srt att attribute is specified. The
srtcrt element specifiesif the sorting of values of the attributes specified by thesr t at t attribute
is done by string comparison or by a numerical evaluation.. Possible valuesare[str, nuni.

srtord

The srtord attribute is only required and applicable if the srtcrt attribute is specified. The
srtord element specifies the sorting direction of values ordered by a criterion defined by the
srtcrt atribute. The direction can be normal or reverse. Possible values are [std, rev].

Crea

Thecr ea attributeis required. Thisinformation specifies the a gorithm used to select the tuples
of elementsunder each <xI nt > element. In case aquery processor was used to select the data, this
will be aquery expression. This can be free text or a query expression.

ref nstab

This attribute specifies if the number of <xI r > elements within each <xI nt > element remains
stable. Possible values are [yes, no]. Thisattributeis optional.

reftstab
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Thisattribute specifiesif thetype of elementsreferred to by the<xI r > elementsremainsthe same

across different <xI nt > elements. Possible values are [yes, no]. Thisattributeis optional.

Example

Asexample consider the <xI nt > element document produced above (xInt.xml). For the markup

of <xI dct > elements, all <xI nt > elementsis put inside an <xI nt > element.

xldct.xml

<x| dct

i d="xI dct_001"
href =" x| nt. xm # d(xI nt_001)..id(xlr_033)"

who="
cnt ="

cert="1"
st at =" done"

srtel
srtat
srtcr
srtor

crea="($wl w) ($w2 w) ($l w | exw) ($I 1 | exw);

ref nst ab="yes"
reftstab="yes"

/>

Qam

are there senmantic issues involved?"

=" w'
t="freq"
t="nunt
d="rev"

($WL <>1 $w2) and ($wl # ~ $w2 #) and
($WL # ~ $lw #) and ($lw freq >= 500) and
($lw1r $lI1) and ($I | pos ~ &guot; noun&quot ;)"

Coding Procedure

Each group of <xI r > isreferred to by href attributes of <xI nt > elements or embedded inside the

(corresponding DTD: xldct.dtd)

<x| nt > element. Whichever is easier should be done. Thisis mainly a syntactical operation.

Markup Table

The following table summarizes the attributes and their values.

\Attribut&and values of <x| dct > elements
|attribute | values

lid [fAsci1]

[who [[Asci1]

et [fAsci1]

[cert 0.1.2.3.4.5.6.7.8.91
st at [draft, reviewed, done

|srtelm  |[[ASCII]

|srtatt [fAsci1]

|srtert [str, num

|srtord  [std, rev

[crea [[Asci1]

[refnstab |yes, no

[reftstab |yes, no
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