OntoNotes Release 2.0
with OntoNotes DB Tool v. 0.92 beta
and OntoViewer v. 0.9 beta

http://www.bbn.com/NLP/OntoNotes

2007-11-15

B B N Ralph Weischedel, Sameer Pradhan, Lance Ramshaw,

TECHNOLOGIES Tricia Khleif

Martha Palmer, Nianwen Xue

" University of Colorado
at Boulder

nRy

n
z“ Pel l l l Mitchell Marcus, Ann Taylor, Craig Greenberg

UNIVERSITY of PENNSYLVANIA

USC
- J Eduard Hovy, Robert Belvin, Ann Houston (from

INFORMATION Grammarsmith)
BOIENCES
INSTITUTE



Contents
R [ Vi £ To [§ o 1o o PP PP PPPPPRPR 4
1.1 Summary Description of the OntoNotes Project....c.......oooovvviviiiiiiiviieeeiieeiiiiiiiiiens 4
2 ANNOLALION LAYEIS.....uiititiiiieeei e s e e ettt s s e e e e e e e e e e e e eeeeeeennnneeeeeeeerees 6
2.1 TEEEDANK ... e 6
2.2 [ (0] 0] = 7= T S 6
2.3 WOrd SENSE ANNOTALION.......uuiiiiiieeii it ereeii et e e e e e e e e e e s beeeees s anne 8
R T V=T 5 o 1 F PR 9
2,32 NOUNS etttk ettt e e e et ettt bttt ah e e e e e e e e e e e e e e et aeebabaaa e eeas 10
2.3.3 Nominalizations and Eventive NOUN SENSES ...ccuucaariiiiiiiiiiiiiiiaaaeaeae e 10
2.4 ONEOIOGY ... r——————————— 15
25 (O] 021 1=] =] [od PP P P PPPTR TP 17
2.6 Entity Names ANNOtatioN ..........oooiiiiiii e seeeenees 17
G T O] 1 01U LS = - o PSPPSR 19
4 ENglish Release NOES..........cooiiiiiiiiiiieeeeeee e e 21
4.1 (ST aTo |11 oI A=Y= Tl =T o IDZK @] 1 o o = 21
4.2 TreebANK NOTES ......uiiiiiiiie i e e e e 21
4.3 PropBank NOES.........oooiiiiiiiiiieeeeeee et e e e eeeneeeneneenne 21
4.4 Treebank/Propbank Merge NOLES .........ccuuiiiicmeeieee e 22
4.4.1  Treebank ChanQgES ......cccooiiiiiiiii i eeeee e ee e e e e e e e e e e e e eesnnnnennrenaenneeees 22
4.4.2  Propbank ChanNQES.......uueuiiiiiiiiiiie et 22
4.5 WOId SENSE NOTES. ..ot eereee et e e e e e e e e e e bbb aeees 23
4.6 COreferENCE NOLES .....uuiiiiiiieiieti i e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaeaas 23
4.7 Name ANNOTAtION NOTES.......cooiii i 23
5 Chinese Release NOES ..........uuuuuuuuiiiiieeeiitiieer s e e e e e e e e e eeeeeeeebnnnnneeeeees 24
5.1 Chinese Year 1and 2 COIPOMa.......uuuuuuueuiime e e e e eee e e e e e e eeeeeens 24
5.2 =] 0= U S N[0 (P 24
5.3 PropBank NOES..........coiviiiiiiiieiiieeeeee e s s e s rrseennnennne 25
5.4 WOrd SENSE NOTES. ... 25
5.5 COreferENCE NOLES .....euiiiiiiiiiiei i e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaeans 26
5.6 Name ANNOLAtION NOTES.........coiiiiiiiiiieee et e e e seeeees e 26
6 Database, Views, Supplementary Data, and Data Asc@aide ..............cccceeeeee 27
6.1 How the OntoNotes Data is Organized ............cooeuuuieuuiiimmiiimiiieeeeeaae e 27
6.2 OntoNotes ANNotation Database ............ooviiimemriiiiiiiiiiee e 28
6.3 OntoNotes Normal FOrm (ONF) VIBW .........uuuuurrcamueriiiiiieieniiiniennneinnnnnnneane e 03

OntoNotes Release 2.0



OntoNotes Release 2.0

6.4 The TreebanK VIEW. ..o 34
6.5 Proposition BanK VIBW ...........eeiiiiiiiiiimmm oot eeeen s 34
6.6 WO SENSE VIBW ...t 38
6.7 COrEfEIrENCE VIBW ...oiiiiii ittt e ettt e e e e e e rmmnn e e e e ananes 39
6.8 ENtity NamMeES VIEBW ... 40
6.9 ONEOIOGY VIBW ...ttt e e e e e e e e e e e e e annne e 40
LT O S0 o o (=T g =T o) r= TV - | - PP 43

6.10.1 PropBank Frame FilES.........uuiiiiiiiiee i teeeeeeeteetaaaaaeaaaessassssssssannnesaeseasaaaaees 43

6.10.2 SENSE INVENTOTY FIlES ... ereeemr e e e e e e e e e e e 44
6.11 Access SCript DOCUMENTALION..........cccoiii e e e e e e e e e e e e e e e eeeeeeaans 44

7 References



OntoNotes Release 2.0

1 Introduction

This document describes release 2.0 of OntoNoteanaotated corpus whose
development is being supported under the GALE panogof the Defense Advanced
Research Projects Agency, Contract No. HR0O011-@®22. More detailed documents
(referred to at various points below) that desctitgeannotation guidelines and document
the routines for deriving various views of the diatan the distributed OntoNotes
database are included in the documentation dirgciothe distribution.

1.1 Summary Description of the OntoNotes Project

Natural language applications like machine tramstatjuestion answering, and
summarization currently are forced to depend orowepished text models like bags of
words or n-grams, while the decisions that theynaa&ing ought to be based on the
meanings of those words in context. That lack afa®ics causes problems throughout
the applications. Misinterpreting the meaning ofanbiguous word results in failing to
extract data, incorrect alignments for translateomj ambiguous language models.
Incorrect coreference resolution results in migeéarmation (because a connection is
not made) or incorrectly conflated information (dadalse connections). Some richer
semantic representation is badly needed.

The OntoNotes project is a collaborative efforwetn BBN Technologies, the
University of Colorado, the University of Pennsytie and the University of Southern
California's Information Sciences Institute to pod such a resource. It aims to annotate
a large corpus comprising various genres of texiv@) conversational telephone speech,
weblogs, use net, broadcast, talk shows) in traeguages (English, Chinese, and
Arabic) with structural information (syntax and @igate argument structure) and
shallow semantics (word sense linked to an ontolgy coreference). OntoNotes builds
on two time-tested resources, following the Pergebank for syntax and the Penn
PropBank for predicate-argument structure. Its sgimaepresentation will include word
sense disambiguation for nouns and verbs, with eaxt sense connected to an
ontology, and coreference. Over the course ofitteeyfear program, our current goals
call for annotation of over a million words eachiafglish and Chinese, and half a
million words of Arabic. Some details are providedOntoNotes, 2006)

Our plan is to make this resource available tondi@ral language research community so
that decoders for these phenomena can be traingehtrate the same structure in new
documents. Lessons learned over the years havenghaivthe quality of annotation is
crucial if it is going to be used for training mawd learning algorithms. Taking this cue,
we ensure that each layer of annotation in OntodNai# have at least 90% inter-
annotator agreement. Our pilot studies have shbatpredicate structure, word sense,
ontology linking, and coreference can all be anteataapidly and with better than 90%
consistency.

This level of semantic representation goes far bdybe entity and relation types
currently targeted in the ACE program, since ewenycept in the text will be indexed,
not just 100 pre-specified types. For example, id@mghis sentence: “The founder of
Pakistan's nuclear program, Abdul Qadeer Khanatastted that he transferred nuclear
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technology to Iran, Libya, and North Korea”. In &duh to the names, each of the nouns
“founder”, “program”, and “technology” would be @gsed a word sense and linked to
an appropriate ontology node. The propositionaheation signaled by “founder”
between Khan and the program would also be maikeel verbs “admit” and “transfer”
would have their word sense and argument structdeggified and be linked to their
equivalent ontology nodes. One argument of “admithe”, which would be connected
by coreference to Khan, and the other is the etraresfer clause. The verb “transfer”, in
turn, has “he/Khan” as the agent, the technologhastem transferred, and the three
nations Iran, Libya, and North Korea as the destinaof the transfer. A graphical view
of the representation is shown below:
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Significant breakthroughs that change large sestadrihe field occur from time to time

in Human Language Technology. The Penn Treebattleitate 1980s transformed
parsing, and the statistical paradigm similaripsfarmed MT and other applications in
the early 1990s. We believe tlantoNoteshas the potential for being a breakthrough of
this magnitude: it will be the first time ever tlesemantic resource of this substantial
size will be produced. As we have seen with theebaak and WordNet, a publicly
available resource unleashes an enormous amowmrkfinternationally on algorithms
and on the automated creation of semantic resourgesmerous other domains and
genres. We believe that this new level of semantideling will empower semantics-
enabled applications to break the current accupacyers in transcription, translation,

and question answering, fundamentally changingétere of human language
processing technology.
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2 Annotation Layers

2.1 Treebank

The first level of OntoNotes analysis capturessyrgactic structure of the text,
following the approach taken in the Penn Treebank.

The Penn Treebank project, which began in 1989phaduced over three million words

of skeletally parsed text from various genres. Agnorany other uses, the one million
word corpus of English Wall Street Journal textuded in Treebank-2 has fueled
widespread and productive research efforts to ingthe performance of statistical
parsing engines. Treebanking efforts following shene general approach have also more
recently been applied to other languages, inclu@hmese and Arabic.

While statistical parsers have often been evaluaiea reduced version of the Penn
Treebank's structure, the OntoNotes goal of capgurieral semantics provides exactly
the kind of context for which the full version oféebank was initially designed. The
function tags and trace information that are ph# full Treebank analysis will provide a
crucial first step toward the OntoNotes analysis.

Within the OntoNotes project, the University of Reylvania will be providing the
Treebank annotation for new genres of English t@xd, also contributing towards
improving statistical parsing technology. The Umsiyy of Colorado and the Linguistic
Data Consortium will also be contributing Treebalaka in Chinese and Arabic.

The Chinese Treebankt{p://verbs.colorado.edu/chinese/ctb.htrmlbeing developed at
the University of Colorado, under the supervisidoPmf. Martha Palmer and Nianwen

Xue. The English Treebanktfp://www.cis.upenn.edu/~treebahig being developed at
the University of Pennsylvania under the superisibProf. Mitchell Marcus

2.2 PropBank

The propositional level of analysis is layered op of the parse trees and identifies
predicate constituents and their arguments in Ooted\ This level of analysis is
supplied by PropBank which is described below:

Robust syntactic parsers, made possible by newststat techniques (Ratnaparkhi, 1997;
Collins, 1998; Collins, 2000; Bangalore and Jo$BB9; Charniak, 2000) and by the
availability of large, hand-annotated training amg (Marcus, Santorini, and
Marcinkiewicz, 1993; Abeille, 2003), have had a onanpact on the field of natural
language processing in recent years. However ytaatic analyses produced by these
parsers are a long way from representing the felhmmg of the sentence. As a simple
example, in the sentences:

John broke the window.
The window broke.
A syntactic analysis will represent the window laes ¥erb's direct object in the first

sentence and its subject in the second, but ddesdioate that it plays the same
underlying semantic role in both cases. Note tb#t Bentences are in the active voice,
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and that this alternation between transitive atiédnsitive uses of the verb does not
always occur, for example, in the sentences:

The sergeant played taps.
The sergeant played.

The subject has the same semantic role in both Tikessame verb can also undergo
syntactic alternation, as in:

Taps played quietly in the background.

and even in transitive uses, the role of the veatioét object can differ:
The sergeant played taps.
The sergeant played a beat-up old bugle.

Alternation in the syntactic realization of semararguments is widespread, affecting
most English verbs in some way, and the patterhibegd by specific verbs vary widely
(Levin, 1993). The syntactic annotation of the P&mneebank makes it possible to
identify the subjects and objects of verbs in ser#e such as the above examples. While
the Treebank provides semantic function tags sadbraporal and locative for certain
constituents (generally syntactic adjuncts), itddoet distinguish the different roles
played by a verb's grammatical subject or objethéabove examples. Because the
same verb used with the same syntactic subcategjonzcan assign different semantic
roles, roles cannot be deterministically added&Tireebank by an automatic conversion
process with 100% accuracy. Our semantic role atiootprocess begins with a rule-
based automatic tagger, the output of which is treerd-corrected (see Section 4 for
details).

The Proposition Bank aims to provide a broad-coyetsand annotated corpus of such
phenomena, enabling the development of better demdependent language
understanding systems, and the quantitative stilpw and why these syntactic
alternations take place. We define a set of undeylgemantic roles for each verb, and
annotate each occurrence in the text of the origiean Treebank. Each verb's roles are
numbered, as in the following occurrences of thd wéfer from our data:

...[argo the company] to ... offerfy: a 15% to 20% stake) . to the public]. (wsj
0345)

... [argo Sotheby's] ... offeredif. the Dorrance heirshfy; @ money-back
guarantee] (wsj 1928)

... [arg1 @an amendment] offered,§o by Rep. Peter DeFazio] ... (wsj 0107)
... [arg2 Subcontractors] will be offered,§: a settlement] ... (wsj 0187)

We believe that providing this level of semantipresentation is important for
applications including information extraction, gties answering, and machine
translation. Over the past decade, most work irfighe of information extraction has
shifted from complex rule-based systems designédmalle a wide variety of semantic
phenomena including quantification, anaphora, asgpet modality (e.g. Alshawi, 1992),
to more robust finite-state or statistical syst¢hhsbbs et al., 1997; Miller et al., 2000).
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These newer systems rely on a shallower levelrmaséic representation, similar to the
level we adopt for the Proposition Bank, but halge #ended to be very domain specific.
The systems are trained and evaluated on corpo@ated for semantic relations
pertaining to, for example, corporate acquisitiongerrorist events. The Proposition
Bank (PropBank) takes a similar approach in thabmmotate predicates' semantic roles,
while steering clear of the issues involved in dif@ation and discourse-level structure.
By annotating semantic roles for every verb in canpus, we provide a more domain-
independent resource, which we hope will lead toemobust and broad-coverage
natural language understanding systems.

The Proposition Bank focuses on the argument streicf verbs, and provides a
complete corpus annotated with semantic rolesudict roles traditionally viewed as
arguments and as adjuncts. The Proposition Baolslus for the first time to determine
the frequency of syntactic variations in practite problems they pose for natural
language understanding, and the strategies to whahmay be susceptible.

The Chinese PropBanktfp://verbs.colorado.edu/chinese/tpbbeing developed at the
University of Colorado, under the supervision adfPMartha Palmer and Nianwen Xue.
The English PropBank(tp://verbs.colorado.edu/mpalmer/palmer/projectsfam) is
being developed at the University of Colorado amiversity of Pennsylvania, under the
supervision of Prof. Martha Palmer and Olga Babkaldya.

2.3 Word Sense Annotation

Word sense ambiguity is a continuing major obstaxk@ccurate information extraction,
summarization and machine translation. While WordNes been an important resource
in this area, the subtle fine-grained sense disting in it have not lent themselves to
high agreement between human annotators or higimeatic tagging performance.
Building on results in grouping fine-grained WordNenses into more coarse-grained
senses that led to improved inter-annotator agrae(hiiBA) and system performance
(Palmer et al., 2004; Palmer et al., 2006), we ltxeloped a process for rapid sense
inventory creation and annotation that also pravickitical links between the grouped
word senses and the Omega ontology (Philpot e2@05).

This process is based on recognizing that sentealisns can be represented by
linguists in a hierarchical structure, similar tdecision tree, that is rooted in very
coarse-grained distinctions which become incre#&giiige-grained until reaching
WordNet (or similar) senses at the leaves. Seten$es under specific nodes of the tree
are grouped together into single entries, along té syntactic and semantic criteria for
their groupings, to be presented to the annotators.

As shown in Figure 1, a 50-sentence sample ofricstais annotated and immediately
checked for inter-annotator agreement. ITA scoedevb 90% lead to a revision and
clarification of the groupings by the linguistidtonly after the groupings have passed the
ITA hurdle that each individual group is combinehwothers with the same meaning

and specified as a conceptual node in the ontologgddition to higher accuracy, we

find at least a three-fold increase in annotatodpctivity.
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The word sense annotations for verbs is beingexhout at the University of Colorado,
under the supervision of Prof. Martha Palmer, d&edsame for nouns is being carried out
at Information Sciences Institute, under the sugem of Prof. Eduard Hovy.

2.3.1 Verbs

Subcategorization frames and semantic classegofreants play major roles in
determining the groupings for verbs, as illustrdigdhe grouping for the 22 WN 2.1
senses for drive in Table 1. In addition to imprbe@notator productivity and accuracy,
we predict a corresponding improvement in systerfopgance. Training on this new
data, Chen et al (2006) report 86.7% accuracydons/using a smoothed maximum
entropy model and rich linguistic features. Thesoaleport state-of-the-art performance
on fine-grained senses, but the results are mareX6% lower.

GI: operating or traveling via a
vehicle
NP (Agent) drive NP, NP drive |

G2: force to a position or stance
NP drive NP/PP/infinitive

WNL1: “Can you drive a truck?”

WNZ2: “drive to school”

WN3: “drive her to school”

WN12: “this truck drives well”

WN13: “he drives a taxi”

WN14: “the car drove around the corner”
WN:16: “drive the turnpike to work”

WNA4: “he drives me mad”

WNG6: “drive back the invaders”

WN7: “she finally drove him to change
jobs”

WNS8: “drive a nail”

WN15: “drive the herd”
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WN22: “drive the game”

G3: to exert energy on behalf of
something
NP drive NP/infinitiva

WNS5: “her passion drives her”
WN10: “he is driving away at his thesis”

G4: cause object to move rapidly byVN9: “drive the ball into the outfield”
striking it WNL17 “drive a golf ball”
NP drive NF WN18 “drive a ball”

G5: a directed course of conversatigvN11: “What are you driving at?”

G6: excavate horizontally, asin ~ WN19: “drive a tunnel through the
mining mountain”

G7: cause to function or operate WN20: “steam drives the engine”

2.3.2 Nouns

We follow a similar procedure for the annotatiomofins. The same individual who
groups WordNet verb senses also creates noun setegisg with WordNet and other
dictionaries.

Certain nouns carry predicate structure; theseidgchominalizations (whose structure
obviously is derived from their verbal form) andieas types of relational nouns (like
father, President andbeliever that express relations between entities, oftatedtusing
of). We have identified a limited set of these whsisactural relations can be semi-
automatically annotated with high accuracy.

2.3.3 Nominalizations and Eventive Noun Senses

In this section we present the definitions and fssises of noun senses with the
special designationsominalizationandeventive We have created lists of noun senses
which are either nominalizations or eventives (@hlp, which are included in the
Ontonotes word sense database. Noun senses erlifite$argely correspond to noun
senses in the sense definition files that includerainalization or eventive feature,
however, the lists are more restrictive and adtetke criteria and definitions given
below more rigorously.

Nominalizations have been identified so that tlguarent structures that they license can
be correctely associated with elements of a nontilaaise in which the nominalization
appears. For example, in the sentence:

Achilles’ killing of Hector foreshadows the fall @iroy.

the nominal clause based kifling is Achilles’ killing of Hector The NPAchillesis
associated with arg0 and the NBctoris associated with argl. Although the
nominalization senses have been identified, irctireent release the arguments have not

10
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yet been associated with the appropriate syntaotistituents; this will be done in a
future version of Ontonotes..

The rationale for identifying some noun sensesvastivess somewhat different than it
is for nominalizations Eventive nouns often are also nominalizations$ not always. If

a noun sense is eventive, it has a strong imptinadf a change of state in the situation it
refers to, as well as a distinct and bounded tirag&. For example, in the sentence:

We've just had a major fire.

the wordfire is eventive, although there may be other non-evessenses that appear in
other contexts. The implication of the eventiease ofire is that there was a prior
state, an event onset, a state change, and angsilte. Other modifiers may bring
some aspect of the whole event process into fasugmove some aspect from focus,
but the basiaktionsartof the relevant word sensefak is a temporally bounded event
that results in a state change. By giving somenrsamses this special designation, a
given application (e.g. distillation) may be albebenefit, for example by employing
temporal and causal reasoning. If it is known thate has beenfae event, subsequent
references in the same text#60 million in property damageay be determined to be,
or be closely related to, the result state offitteeevent.

The definitions and criteria for both nominalizaisoand eventive noun senses are given
in more detail and with more examples in the folloyvsubsections.

Nominalization Senses of Nouns

Although it is traditional to speak ofords(specificallynoung as nominalizations,

given the goals of the project, we find it moregise and useful to speak of particular
sense®f nouns as beingominalization sensed~or example, it is imprecise to speak of
theword buildingas a nominalization since only osenseof the wordbuilding is a
nominalization senseWhile the sense of the word invoked in the follogvsentence:

The building was made mostly of concrete and glass.
is nota nominalization sense, the sense invoked in:
The building of the Golden Gate Bridge was overdgedoseph Strauss.

is a nominalization sense. The criteria we apptyjdentifying a sense of a noun as a
nominalization sense are as follows:

(1) The noun must relate transparently to a verb tgpidally displays one of a
set of nominalizing morphemes such asent(govern/governmeheind—ion
(contribute/contributioh (see list below for others), though there are alsiny
zero-derived nouns, such lali, the noun, derived frorill the verb.

(2) The noun must be able to be used in a clausal pbrase, with its core verbal
arguments related by semantically empty or veghtli licensers, such as
genitive markers (as in “The Roman's destructiothefcity...”) or with the verb's
usual particle or prepositional satellites (asdahn's longing for fame and
fortune...”).

The majority of the morphemes referred to in (I9\ab(mostly segmental suffixes) are
as follows:

11
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-ment V->N (govern vs. government)

-ing V ->N (trade vs. trading)

-(t/s)ion V -> N (contribute vs. contribution)

-age V ->N (e.g. pack vs. package)

-t V ->N (complain vs. complaint)

-ure V->N (fail vs. failure)

-ence, ance V -> N (perform vs. performance)

-al mixed (propose vs. proposal)

-y V ->N (recover vs. recovery)

stop ® [s] V->N (succeed vs. success)

-ity, ty V ->N (prosper vs. prosperity)

phonological +voice =V, (relieve vs. relief)

devoicing -voice = N

stress-shift word-final=V, (rebél vs. rébel)
word-initial=N

Discussion and ExamplesAs noted in (1), in the case of zero-derived roeearb pairs in
which the noun has a nominalization sense (ashi fftatoon's capture of the enemy
scout”) this noun must be related to a verb. Whatore, the relation should be
sufficiently transparent to enable speakers tossckaowledge about the argument
structure of the related verb. For example, aliotine nourdeviceis related to the verb
devise it is difficult for native speakers to use thainalevicenaturally with the
arguments associated with the verb. Thus, theviatig sentence sounds odd:

??Joe's device of the plan worried Mary.
One needs the forehevisingin order to obtain a natural-sounding construgtamin:
Joe's devising of the plan worried Mary.

Therefore, we exclude this sensalef/icefrom our list of nominalizations, but would
include the relevant sense of the nolewising

For the most part, the words we have identified@sinalizations conform with the
traditional (linguistic) understanding of what anmaalization is. However, the
following qualifications should be stated expligitl

(i) Although we recognize that nominalizations nieybased on verbs as well as
other parts of speech (such as adjectives, dwiinity), we have included only
nominalizations based on verbs.

12
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(i) We have omitted all nouns related to verbshwiite agentive -er/-or marker
(e.g. baker and hunter), as well as the majorithho$e with agentive/actor -ist or
-ant/-ent (e.g. antagonist and assistant). Thenagrity of words with these
suffixes that we have identified have been ket separate list. The rationale
behind this lies in the intended use of the nonmatibn sense status, which is to
facilitate association of semantic arguments in imahclauses with the syntactic
elements within those nominal clauses. Since thgeative “nominalization”
senses do not usually serve as a noun clausetheagl will be no argument
linking to facilitate.

Lastly, we note that the set of nominalization gsens fuzzy. Numerous cases of
nominalization senses are not clearly good or hadh “the army's equipment of the
troops” or “the recession of the river to its notheael”. These sound more natural as
“the army's equipping of the troops”, and “the iiog of the river to its normal level”
but are certainly NOT on a par with (i.e. are robad as) the use dévicein the
sentence discussed earlier, “John's device oflrevporried Mary”.

Eventive Senses of Nouns

Just as is the case for nominalizations, our veethat it is not strictly accurate to speak
of eventive nounsut rather to speak of eventive naenses For example, the sense of
party accessed in a sentence like:

John had a wild party last Friday
is eventive, but the sense accessed in a seni&ace |
John is a member of the Republican party

is not. Also just as for nominalization senses, g8t of eventive noun senses is fuzzy.
We give the following definitional criteria (1-2jd a diagnostic test (3) for determining
if a given noun sense is eventive.

(1) Activity causing a change of state

A noun sense igventivewhen it refers to a single unbroken activity cogess,
occurring during a specific (though perhaps unknotivne period, that effects a
change in the world of the discourse.

(2) Reference to Activity proper

The noun must refer to the actual activity or pesceot merely to the result of
the activity process.

(3) The noun patterns with eventive predicates in thehave' test

A lexico-syntactic diagnostic test can be appl@diany nouns to determine if
they are eventive, as described by the followingyiséc (Belvin, 1993):

(i) Create as natural sounding a sentence as p@ssing the constructiod had
<NP>, where <NP> is a noun phrase headed by the noguestion; for example
if our noun is “party”, we start with the sentereenplate “X had a party”. Then:

(i) Check if the sentence can be used present progressive constructisguch
as:
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John is having a party

If this sounds felicitous, it adds evidence torloen being eventive. If it sounds
odd, it adds evidence that the noun is stative.

(iif) Check if the sentence can be used in a pseeéicconstruction, such as:
What John did was have a party

If this sounds felicitous, it adds evidence torloen being eventive. If it sounds
odd, it adds evidence that the noun is stative.

(iv) Check if the sentence suggests iterative/liabgction using the simple
present tense, such as:

?John has a party.

If so (as in this case, e.g., “John has a partyyelvaday”), it adds evidence that

the noun is eventive. If the sentence suggestshbaituation is taking place at
the very moment that it is uttered, it adds evi@ethat the noun is stative (as for
example in “John has a cold”).

Discussion and Examples\otice that one of the criteria for being an éwxennoun
sense is that the noun does NOT have to be traargparelated to a verb, and it does
NOT have to license arguments in a clausal NP streic Eventive noun senses
frequently do show these characteristics, butribisa requirement; this often
distinguishes this noun sense type from nominatinat for which these two criteria are
required. However, there is a very significartersectionof eventive senses and
nominalization senses.

Returning to the definitional criteria of eventimeun senses above, we briefly consider
the characteristics of the “change within the wardliscourse”. The noun sense in
guestion idesseventive to the extent that this change is najudar, homogeneous, or
occurring over a short period, but instead is &ctibn of changes of different kinds, and
possibly over a longer period of time. Where elyaan event ceases to be a change and
becomes a gradually changing state is a mattenate, depending on the timescale of
the perspective being taken in the discourse. Twas’ may be (weakly) eventive in the
phrase “WW II” | if it is seen as a point 'evenithwn the span of a century of more,
whereas it is very unlikely to be so in “the 10Gxg War” over the same time span.
Similarly, the weathering of the Sphinx over cemsiis not a canonical event, even
though it is a rather homogeneous and continuocorsegs.

Additional evidence for a noun sense being evensiv@) the existence of a
corresponding verb form; (ii) the noun sense odagrwith similar patterns of
complements (their hope for peace, they hopeddace); and (iii) the presence in the
noun of a recognized nominalization suffix. Howe\as noted earlier not all
nominalization senses are eventive (argunderstanding of the issuesand not all
eventive nouns are nominalizations (@arty).

To further clarify the intended meaning of the teswentive nouns senseg here
provide some examples of eventive and stative ndssrating aspects of the
definition:
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“cake” in “he baked a cake” is clearly not eventilseing the result of some
activity

“auction” in “there was an auction last night” igestive, despite consisting of
several smaller events—the whole thing is contiguand does effect a change, in
the world, namely the change(s) of ownership

“trouble” in “don't go to a lot of trouble with Jats dinner tonight”, and “I had
some trouble with my car today” is eventive

“attitude” in “he assumed a convincing attitudeaadespotic king in the school
play” is not eventive since the attitude is thsultof the assumption of a stance
and is therefore a state

“record” in “his record is impressive” is not eves since it is merely the record
of the change

seasonal or weather nouns such as “spring”, “winteeeze”, “drought” can be
eventive depending on the time scale involved iradad the current (typical,
default) perspective scale. Thus in “the freezZBex 15, 1903 was the worst of
a decade” is eventive, being one night in ten yaadswith a clear change of state
entailed.

2.4 Ontology

The Omega ontology (in particular, Omega 5) provitihee semantic framework for the
OntoNotes annotation. Word senses in OntoNotep@wked into groups with (near-)
identical meanings (similar to synsets in Wordnat)] these pools, treated as concepts,
become ontology nodes in Omega. Each pool wilindtely be linked into Omega,
allowing its parent and sibling modes to providmaatic generalizations of the concept
conveyed by the word(s) whose senses are contairtbd pool. Ultimately, the pools
also furnish a place to store additional axiomidlp in interpreting the entities and
relations conveyed.

At this time, enough related word senses have bdeéined and annotated to begin the
ontologizing process. In this Year 2 release dftee, we provide the first version of
Omega 5. While it is not very large yet, the isfracture and all necessary parts are in
place, and pools will be linked into Omega 5 thiougt Year 3.

Omega 5 consists of two parts: an Upper Model pf@aamately 200 nodes and the
ontology body. Each Ontology node represents aeminelization. Upper Model nodes
are hand-build to represent high-level importamtegelizations that help organize the
remaining nodes. The Upper Model is currently orzgaohinto two primary branches:
Objects and Eventualities. (In later versions, Oawdl also contain a branch for
Qualities/Properties). The Object nodes taxonoralizebjects/entities (typically, pools
of noun senses) into approximately 35 classestl@é&ventuality nodes define
approximately 20 classes for processes/eventcélpi pools of verb senses). Upper
Model nodes introduce definitional features— atotarens like €oncrete -concrete
+animate etc.—that specify aspects of the concepts thegmo
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Regarding the ontology body, nodes are formed b@ndoNotes senses as follows.
Each sense of a word in the OntoNotes corpus i9owed (pooled) with senses of other
OntoNotes words that carry the same meaning aweried independently by two or
more ‘sense poolers’. The verification processascribed in (Yu et al. 2007). Also
associated with each pool can be one or more additfeatures—atomic terms like the
features of the Upper Model—that specify some asp#ahe concept, and help
differentiate it from its nearly similar pools. Ame of writing, over 4000 features have
been defined, but are not yet finalized or complete

Each pool of senses, together with all definitimsamples, and annotated sentence
instances, forms a concept in Omega. These caaeptttached to the Omega Upper
Model at appropriate concepts (almost always,¢hgds of the Upper Model). They
therefore inherit the features pertinent for tlaiachment point concept. For some
pools, subordination links have been defined, wipidvide a very shallow amount of
hierarchicalization of the ontology body. Howeviergeneral there is no plan to produce
a fixed, deep, and predefined hierarchicalizatib®mega concepts below the Upper
Model. The user can impose a hierarchical strecatiany time by specifying the desired
sequence of importance of concept features. (kample, by specifying firsdigeand
thengender the substructure under Person is first Adult @hdd and then below that
Man, Woman, Boy, Girl. In contrast, specifyingstigenderand theragegives the
substructure MalePerson and FemalePerson and thenBéy, Woman, Girl.)

This release includes about 1000 Object pool casaam 50 Eventuality sense pool
concepts that are subordinated to the Upper Maahel a few hundred more Eventualities
that are not yet subordinated.

At present, Omega 4 (the previous version of thelogy) is a 120,000-node
terminological ontology constructed at USC ISl fas $ynthesis of WordNet 2.0 (Miller
1990; Fellbaum 1998), a lexically oriented netwookistructed on general cognitive
principles, and Mikrokosmos (Mahesh 1996; O'Haral €1998), a conceptual resource
originally conceived to support translation, whossult is subordinated under a new
upper model, created expressly in order to fatdithe merging of lower models into a
functional whole. Omega, like its close predeceSteXSUS (Knight and Luk 1994), can
be characterized as a shallow, lexically orientedn taxonomy; by far the majority of its
concepts can be stated in English using a singtd védmega contains no formal concept
definitions and only relatively few interconnectsofsemantic relations) between
concepts. By making few commitments to any spetif@ories of semantics or particular
representations, Omega enjoys a malleability thatdllowed it to be used in a variety of
applications, including question answering andrimfation integration. A major aim in
constructing Omega was to leverage the strengtthsrammize the weaknesses of the
two major constituents: to have a large, lexicalth resource work with a clear
comprehensive organization, supporting both infeeeand lexical access.

The Omegalhttp://omega.isi.eddbntology (Philpot et al., 2005) is being develdpe
the Information Sciences Institute under the supenv of Prof. Eduard Hovy
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2.5 Coreference

The coreference annotation project is being cawigdat BBN Technologies under the
supervision of Ralph Weischedel and Lance Ramshaw

The goal of OntoNotes coreference annotation andetimgy is to fill in the coreference
portion of the shallow semantic understanding eftdxt that OntoNotes is targeting. For
example, in “She had a good suggestion and it wasimously accepted”, we mark a
case of IDENT coreference (identical referenceyveen “a good suggestion” and “it”,
which then allows correct interpretation of thejsgbargument of the “accepted”
predicate.

Names, nominal mentions, and pronouns can be makedreferent. Verbs that are
coreferenced with a noun phrase can also be mak#JENT; for example “grew” and
“the strong growth” would be linked in the follovgrcase: “Sales of passenger cars grew
22%. The strong growth followed year-to-year inse=a” In addition, in 'pro-drop’
languages like Chinese, coreference annotatiomeapplied to a “*pro*” element taken
from the Treebank parse which serves as a placehfddthe missing pronoun.

In order to keep the annotation feasible at higle@ment levels, only intra-document
anaphoric coreference is being marked. Furthernvdnge annotation is not limited to
any fixed list of target entity types, noun phragest are generic, underspecified, or
abstract are not annotated.

Attributive NPs are not annotated as coreferencaumse the meaning in such cases can
be more appropriately taken from other elementhertext. For example, in “New York
is a large city”, the connection between New Yankl ¢ghe attributive NP “a large city”
comes from the meaning of the copula “is”. Simjlam “Mary calls New York heaven”,
the connection comes from the meaning of the veali™ Thus these cases are not
marked as IDENT coreference.

Appositive constructions are marked with specibéla. For example, in “Washington,
the capital city, is on the East coast”, we anmotat appositive link between Washington
(marked as HEAD) and “the capital city” (marked”STRIBUTE). The intended
semantic connection can then be filled in by suipglyhe implicit copula.

2.6 Entity Names Annotation

Names (often referred to as “Named Entities”) ameotiated according to the following
set of types:

PERSON People, including fictional

NORP Nationalities or religious or political groups
FACILITY Buildings, airports, highways, bridgescet
ORGANIZATION | Companies, agencies, institutions, etc.

GPE Countries, cities, states

LOCATION Non-GPE locations, mountain ranges, bodiewater
PRODUCT Vehicles, weapons, foods, etc. (Not sesyjice
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EVENT Named hurricanes, battles, wars, sports syendt.
WORK OF ART | Titles of books, songs, etc.
LAW Named documents made into laws
LANGUAGE Any named language
The following values are also annotated similanlpames:
DATE Absolute or relative dates or periods
TIME Times smaller than a day

PERCENT | Percentage (including “%”")
MONEY Monetary values, including unit

QUANTITY | Measurements, as of weight or distance
ORDINAL | “first”, “second”
CARDINAL | Numerals that do not fall under another type
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3 Corpus Plan

The OntoNotes project has laid out a five-year ptaachieve substantial coverage in
various genres and in all three GALE languages.

Full OntoNotes endYl | endY2| endY3| endY4| endYs
Annotation.
English
Newswire 300K 250K
ECTB
Broadcast News 200K
Broadcast 200K
Conversation
Newsgroups 200K
Weblogs 200K
Conversational 100K,
Telephone Speech 100K*
Chinese
Newswire 250K 150K
ECTB
Broadcast News 300K
Broadcast 150K
Conversation
Newsgroups 150K*
Weblogs 100K,
50K*
Arabic
Newswire 100K 100K 100K
Broadcast News 100K 100K
Total 550K 600K 700K 750K, 300K,
150K* 150K*

(* Wordsense annotation only)

The current Year 2 release covers newswire anddbesh news data in English and
Chinese. The newswire portion includes 300K of EmgWall St. Journal newswire and
250K of Chinese newswire (100K of Xinhua newswined 450K of Sinorama news
magazine text). The broadcast news portion ind@®K of English data and 300K of
Chinese data, both taken from the TDT-4 collection.
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While some Arabic OntoNotes annotation has beerpteted, the parse trees for this
corpus are currently being revised by the LDC. Wtnenrevised trees are available, the
OntoNotes annotation will need to be updated todyesistent with them before it can be
incorporated into our OntoNotes database format.

Because of our staged approach to annotation, &n&etoverage of corpora is often
available well in advance of full OntoNotes anniotat For the English and Chinese
broadcast conversation corpora that will be rel@at¢he end of Year 3, the Treebank
parses have already been made available to the ®ieE participants. This data
includes 100K of parallel data, 50K of which waggmrally English, translated into
Chinese, and 50K of which was originally Chinesanslated into English.
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4 English Release Notes

4.1 English Year 1 and 2 Corpora

The English OntoNotes corpus so far includes 30DiReavswire from Year 1 and 200K
of broadcast news from Year 2.

The newswire corpus from Year 1 is a 300K portibthe Penn Treebank 2 Wall Street
Journal corpus. Documents were selected so ag to &avoid stories that were strictly
financial such as daily market reports.

The broadcast news data is a 200K portion seldotetdthe TDT4 corpus, using
documents that had previously been annotated by@ia:as part of the ACE (Automatic
Content Extraction) program.

4.2 Treebank Notes

The annotation of syntactic structure trees innglish newswire data is taken with few
changes straight from Penn Treebank 2. The syatsitticture for the broadcast news
data was annotated from scratch as part of thiegrorhe accompanying documentation
directory includes the following documents thatatdee the guidelines used in this
annotation:

english-treebank-postags.ps: Part of Speech taggiitglines.
english-treebank2-bracketing.ps: Syntactic str@ctguidelines for Treebank 2.

english-treebank-guidelines-addendum.pdf: Modifaat in the syntactic
structure guidelines since Treebank 2.

A number of revisions in the tree structures thatenmade to align them more closely
with the PropBank annotation are also describetthénin Section 4.4 below.

4.3 PropBank Notes

The PropBank annotation of propositions and argusn@mour English newswire corpus
is largely taken from the previously released “Bapk 1”, though some changes were
made to align the propositions more closely with Theebank annotation. The PropBank
annotation for the broadcast news data was doparasf this project.

In the WSJ 300K corpus, 33,147 propositions aretated, covering all verbs (with the
exception of auxiliaries and the verb “be”) and sogwentive nouns. (Coverage of the
verb “be” for this corpus will be added during Y&ay The total number of verb types
annotated is 2428, which have 3120 total frame&€f83 noun instances are annotated,
with 73 noun types. The YR2 release involves th@k2Bnglish Broadcast News corpus,
consisting of 33,800 propositions for 1,937 venbety which were double-annotated and
adjudicated, including the “be” verb instances.n2v Frame Files were added. Each
annotation includes a link to the relevant framesety. For a detailed description of the
PropBank data fields and formats, see Section@db The annotation guidelines are
included in the documentation directory:
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English-propbank.doc: English propbank annotatioidejines

4.4 Treebank/Propbank Merge Notes

In Propbank 1.0, propbank annotators often madeebdhat do not conform with the
Treebank parses. The discrepancies between theawoes obstruct the study of the
syntax and semantic interfaces and pose immediabdgms to an automatic semantic
role labeling system. Some changes were necessanth the Treebank and PropBank
as part of OntoNotes to address this issue. Mamlgd@bout the Treebank/ProbBank
discrepancies and their reconciliation can be fanrBlabko-Malaya et al (2006), which
can also be found in the file “treebank-propbankgagdf” in the documentation
directory of this distribution.

4.4.1 Treebank Changes

The changes that were made on the Treebank sludpaenable the Treebank/PropBank
merge included a reorganization of verbal compleaten and control that
distinguished subject control from raising, a redrg of the boundary between verbs
that take small clauses and those that take sepopdadicates, and a revised treatment
of parentheticals, among others. A more detailextmigtion of these changes can be
found in the file “treebank-propbank-merge-treebahlinges.pdf’ in the documentation
directory of this distribution.

Note that certain of these Treebank guideline charigrned out to be too costly to
update in the existing Treebank data. In particuker revised guidelines call for using
NML (“nominal”) constituents as additional substiwe within NP premodifiers. While
this has been done in the newly-parsed broadcast data, that change has not yet been
made in the parse trees for the 300K of newswita.da

4.4.2 Propbank changes

After the changes are made to the Treebank, thebBrk annotation was realigned with
the Treebank. Mostly this involves shifting the plvank pointers to match the
appropriate constituents in the parse tree. Asualtref the Treebank changes with regard
to the small clauses, the frame files for certarbsg that typically take small clauses as
their complements were changed as well. Therelapestylistic changes with regard to
how the trace chains are represented in the Pr&pbaparticular, in the previous

version of the propbank, the head of a relativasdas chained together with the relative
pronoun as well as the trace that is coindexed thighrelative pronoun in the Treebank.
This chain as a whole was assigned a semantitatoéd In the current release of the
revised propbank, the trace is only chained ta¢letive pronoun and they are assigned
an argument label. The semantic relation betweemdlative pronoun and the head of
the relative clause is annotated as a separatelliNikK-SLC (for SeLectional Constraint
link). The second stylistic change is that cerIROs in the Treebank are now annotated
as LINK-PCR, for Pragmatic Coreference Link.
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4.5 Word Sense Notes

In this Year 1 English release, we targeted sulistdsut not complete word sense
coverage for polysemous nouns and verbs in the 39&K corpus. For verbs, 57,626
instances of 737 of the most frequent polysemossschave been annotated, and for
nouns, the instances of 1092 of the most frequelyspmous cases have been covered.
(A small number of very frequent verbs including trerb “be” proved problematic in
terms of defining the sense inventory; coveragdlfese was added to the Year 2
corpus.) The YR 2 corpus includes the annotatidhesame verbs on the new data
(200k Broadcast News and 250K ECTB) as well as ttion of additional 700 verbs.
These verbs have all been sample annotated, biviRI&data release only includes
double annotated adjudicated data for 244 of thiesveln future years of the OntoNotes
project, additional words will be annotated, incieg the density of coverage of the
materials included in this initial release. Aros@D verb senses have also been
“pooled” into around 400 pools (see Section 2Aese cover “communication” verbs
and “motion” verbs.

For annotated words, an OntoNotes word sense nushbsted in the database for each
instance of the word. The accompanying sense iovgfite documents the intended
meaning of each numbered OntoNotes sense.

Some of the English word sense annotation hasetdigen fully double annotated and
adjudicated. Single-annotated word senses canstiagliished in the data on the basis of
an “adjudicated” flag stored in the DB record fack word.

4.6 Coreference Notes

The guidelines for our English coreference annotatian be found in the file “english-
coref.pdf’ in the accompanying documentation diwegt

4.7 Name Annotation Notes

The name annotation of the English data followslthentity name types and 7 value
types described in Section 2.6.
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5 Chinese Release Notes

5.1 Chinese Year 1and 2 Corpora

The Chinese portion of OntoNotes 2.0 includes 2&@kds of newswire data and 300K
words of broadcast news.

The newswire data (the Year 1 Chinese corpuskent&rom the Chinese Treebank 5.0.
That 250K includes 100K of Xinhua news data (ch@di.fid to chtb_325.fid) and 150K
of data from the Sinorama news magazine (chtb_1i@Gd.chtb_1078.fid).

The broadcast news data (the Chinese corpus far2jesa 274K words taken from
TDT4, and selected from data that was annotatdtddi,DC for the Automatic Content
Extraction (ACE) program. These files have beeigassl numbers chtb_2000.fid to
chtb_3145.fid.

5.2 Treebank Notes

The annotation of syntactic structure trees foroear 1 Chinese newswire data was
taken from the Chinese Treebank 5.0 and updatddseine corrections. Some of
known problems, like multiple tree nodes at theleyel, were fixed. We also fixed some
inconsistent annotations for object control vefdge residual Traditional Chinese
characters in the Sinorama portion of the datarekelt of incomplete automatic
conversion, have been manually normalized to SitegliChinese characters.

The syntactic structure annotation for the Chinésar 2 corpus was done entirely under
the GALE OntoNotes program.

The accompanying documentation directory inclutiesfollowing documents that
describe the guidelines used in this annotatiorreMietailed description about the
Chinese Treebank can also be found in Xue et &5R0

chinese-treebank-postags.pdf: Part of Speech tgggiinlelines for the Chinese
Treebank

chinese-treebank-segmentation.pdf: Word segmentgtialelines for the
Chinese Treebank

chinese-treebank-parses.pdf: Syntactic structuidetines for the Chinese
Treebank.

chinese-treebank-parses-bn-addendum.pdf: Addenduthd broadcast news
portion of the data that has noises from the tnapisen of the spoken language.

The content used in CTB 5.0 comes from the follgaewswire sources:
698 articlesXinhua (1994-1998)
55 articles Information Services Department of HKS@A997)
132 articlesSinorama magazine, Taiwan (1996-1998 & 2000-2001)
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5.3 PropBank Notes

For the Chinese newswire data, the annotationeoténbs in the Xinhua news portion of
the data is taken from Chinese Proposition Bankwtich has already been released
through the LDC, but the annotation of the pregieaigument structure of the nouns,
which are primarily nominalizations, has not beegvpusly released. The Sinorama
portion of the data, both for verbs and nouns,rtaseen previously released. The
Year 1 release of the Chinese Propbank for the waeslata has annotation for 7,745
verb types in 41,327 propositions and 995 nounstyp&,036 propositions.

For the broadcast news data, the Year 2 releasgainem6,241 propositions for 4,335
verbs. Unfortunately, full double annotation anguddation for the Year 2 broadcast
news data has not yet been completed, so the PnéaBenotation for this data is
currently only single-annotated.

The accompanying documentation directory contdiesannotation guidelines for the
Chinese Proposition Bank:

chinese-propbank.pdf: annotation guidelines forGhenese Proposition Bank

This release also contains tin@me filesfor each verb or noun annotated in this corpus,
which specify the argument structure (semanticsidier each predicate. The frame files
are effectively lexical guidelines for the propbaminotation. The semantic roles
annotated in this data can only be interpreted vegipect to these frame files. Detailed
descriptions of the Chinese Proposition Bank cafobed in an article by Xue and
Palmer, currently under review fbiatural Language Engineering

5.4 Word Sense Notes

In our Year 1 Chinese release, we targeted sulisitbot not complete word sense
coverage for polysemous nouns and verbs. For velli34,727 instances of about 300 of
the most frequent polysemous verbs were annotatechouns, about 216 of the most
frequent polysemous nouns were annotated. In oar ¥&elease, we have included
25,149 verb instances of those same 300 verbs Yreen 1 as found in the new broadcast
news data. We have also annotated new verbs inthethewswire and broadcast news
data, selected from those verbs not yet covered thag occur most frequently in the
new broadcast news corpus. Similarly, for nounshasxe annotated the nouns from last
year in the new data, and added coverage of addltimuns in both the newswire and
broadcast news data. As the OntoNotes projectrmegsi additional words will continue
to be annotated, increasing the density of coveodgfee materials included in this initial
release.

For annotated words, an OntoNotes word sense nusibsied in the database for each
instance of the word. The accompanying sense iovgfite documents the intended
meaning of each numbered OntoNotes sense.

Some of the Chinese word sense annotation hasshbegn fully double annotated and
adjudicated. Single-annotated word senses canstiagliished in the data using the
value to the “adjudicated” flag in the DB record tbe word.
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5.5 Coreference Notes

The guidelines for our Chinese coreference anmotatan be found in the file “chinese-
coref.pdf’ in the accompanying documentation diwegt

Coreference coverage of the broadcast news pastinot yet complete. Because even
single annotation data could be useful, it has lie@nded in the release. There is an
“adjudicated” flag in the DB record for each filehich can be used to separate out fully
double-annotated and adjudicated files from thosevhich only single annotation is
available.

5.6 Name Annotation Notes

The name annotation of the Chinese data followd thentity name types and 7 value
types described in Section 2.6.

Unfortunately, the name annotation for the Chirgeta is not yet complete. The
Sinorama portion of the Year 1 newswire corpus@arthin files in the Year 2 broadcast
news corpus do not yet have name annotation daoh f8es can be recognized by the
absence of any name annotation.
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6 Database, Views, Supplementary Data, and Data
Access Guide

This section describes the integrated databaséichvall of the OntoNotes annotation is
stored, and various ways of accessing the data.

Functions are provided that can output variousweie text files that encode a single
layer of annotation, usually in a format very saemnito that produced by the original
annotation tools. There is also an “OntoNotes Naéifoam” view, which combines all of
the levels in a single readable version.

As an alternative method for inspecting the ddia,separate OntoViewer utility, which
is included with this release, provides a flexillieractive view of the different
annotation layers, including a view that display®fthe nested propositions conveyed
by each sentence.

6.1 How the OntoNotes Data is Organized

The normative version of the OntoNotes annotatsom lielational database, in which the
various layers of annotation for both the Englisld £hinese corpora are merged. It was
created by loading the separate Treebank, PropBemnkl, sense, and coreference sources
and merging them into a set of linked relationdahtase tables. A dump-file image of the
resulting database is included in this distribuijg2-ontonotes.sql), along with the

original source files and the code that was useatbtthe merge.

The source files for each of the layers of annotadire included in the data directory of
the distribution, using separate files for eacletayf annotation of each corpus document
file. The following filename extensions are useddach of the five layers:

parse

prop

sense

coref

name

These are versions of the annotation files thae teeen output from the database to
ensure consistency. The ontology informatiomistored as one “upper-model.xml” file
that represents the ontology upper model, andlaatmn of XML files, representing the
sense pools, in the “sense-pools” subdirectorjpefantology directory. These are the
source files representing the ontology, but in &oldj we also have two .dot files which
represent the same data in the Graphwiaw.graphviz.org “.dot” file format — one for
just the upper model and one for the entire ontplegpper model and sense pools
combined.

In addition to the annotation-level views of thead#nat can be extracted from the
database, there is also an “OntoNotes Normal FO@NF) view, which tries to render
the merged annotation in human-readable form. THE @re found in the distribution in
their own ontonotes-normal-form directory.
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The following subsections describe the databasigme$e different annotation views,
and the OntoNotes Normal Form view. There is alsedion describing the
supplementary data files in which the PropBank psitnal frames and the OntoNotes
word senses are defined. Finally, a section prevpenters to the documentation for the
scripts that have been used to do the mergingeodififierent annotation layers and to
generate the various views, since users may fiosktinoutines helpful for writing their
own database queries or views, or for extendingthema.

6.2 OntoNotes Annotation Database

Figure 1: The OntoNotes Database Schema

The OntoNotes database schema is shown in Figufdnd.database tables are shown
divided into six logical blocks, with one block ftire textual corpus data, and then a
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block for each type of semantic annotation: Tre&b&noposition Bank, Word Sense,
Coreference, and Name Entities. Each of the arnipatstpes involves adding additional
meta information to the corpus. The basic unitarofotations are the tokens as defined
by the tokenization scheme in the Treebank; alhefannotation layers abide by this
constraint. In addition, most of the text spangh(\& few exceptions) are in alignment
with the nodes of trees in the Treebank. The etiaegl cases are addressed by using
token start and end indices to define the spans.

The directory and file structure of the raw Ontodotiata organization is as shown in
Figures 2 and 3 respectively. Since the smatiglsérent piece is a document, we have
created document-specific annotation files. Thedktension specifies the annotation

type.

Figure 2: Directory structure for the raw Figure 3: File structure of the raw OntoNotes
OntoNotes Data data.

The database manipulation API that is provided Witk release, and which is described
in more detail in the “API Reference” accompanyihig document, reads in this
structure and populates the aforementioned datal®sseart of the API, we have
provided mechanisms to produce the individual viewshey are represented in the
respective raw documents, as well as a more huseshable composite view. The
former ensures that the data that it representbéas tested for consistency, since the
database loading routines will not load any da# itifinds to be inconsistent. The data
is organized in folders which represent each texntee. Further, following the
convention of the Penn Treebank, we have creatgtbes inside each source with a
maximum of hundred files in each section. The nmapmformation of these new
filenames to the originals are available in the rxailes in the top-level “english” and
“chinese” directories. There is no mapping infotimrafor the Xinhua and Sinorama
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portions of the Chinese data, and WSJ portion@Bhglish data, since these were
already available in mapped form, and we did nehep them. Furthermore, these
views can also be useful for regenerating the rata dfter any possible manipulations on
the database. We will take a look at each such inewe following subsections.

6.3 OntoNotes Normal Form (ONF) View

The OntoNotes Normal Form (ONF) is a textual vieattformats the combined layers of
OntoNotes annotation for human review, including tiéxt, the parse, the propositions,
and the coreference chains.

Here is a sample of the OntoNotes Normal Form duftpua sentence:

id: 0@wsj/06/wsj_0655@wsj@en@on

sentence: Nicaraguan President Daniel Ortega may ha ve accomplished over
the weekend what his U.S. antagonists have failed * -1todo*T*-2:
*PRO* revive a constituency for the Contra rebels .

(TOP (S (NP-SBJ (JJ Nicaraguan)
(NNP President)
(NNP Daniel)
(NNP Ortega))
(VP (MD may)
(VP (VB have)
(VP (VBN accomplished)
(PP-TMP (IN over)
(NP (DT the)
(NN weekend)))

(NP (SBAR-NOM (WHNP-2 (WP w hat))
(S (NP-sBJ-1 (PRP$ his)
(NNP U.S))
(NNS antagonists))
(VP (VBP h ave)
(VP (V BN failed)
(S (NP-SBJ (-NONE- *-
1)
(VP (TO to)
(VP (VB do)
(NP (-NONE-
“T*2))))
(S (NP-SBJ (-NONE- *PRO *))

(VP (VB revive)
(NP (NP (DT a)

( (N(N cfon)s tituency))
PP (IN for
(NP (DT the)
(NNP Contra)
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)

sense and proposition;

Nicaraguan 0
President 1
Daniel 2
Ortega 3
may 4
have 5
accomplished 6

predicate: accomplish; pb_sense: 01

ARG1 -> 10:3 ->what his U.S. antagon
to do *T*-2 : *PRO* revive a constituency for the C
ARGM-MOD -> 4.0 ->may

ARGO -> 0:1 -> Nicaraguan President
ARGM-TMP -> 7:1 ->over the weekend

over 7

the 8

weekend 9

what 10

his 11

u.s. 12

antagonists 13

have 14

failed 15 on_sense: 1

predicate: fail;, pb_sense: 01

ARG1 -> 11:1 ->his U.S. antagonists
ARG2 >  19:.0 ->*T*2 -> 10:1

*1 16
to 17
do 18 on_sense: 1

predicate: do; pb_sense: 02

ARGO > 160 ->*1 -> 11:11 ->
antagonists
ARG1 -=>  19:.0 ->*T*2 -> 10:1

*T*-2 19

: 20

*PRO* 21

revive 22 on_sense: 1

predicate: revive; pb_sense: 01

ARG1 -> 23:2 ->a constituency for th
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rebels)))))))))

ists have failed *-1
ontra rebels

Daniel Ortega

-> what

his U.S.

-> what

e Contra rebels



ARGO -> 0:1 -> Nicaraguan President
21:.0 ->*PRO*
a 23
constituency 24
for 25
the 26
Contra 27
rebels 28
29

DOCNO: wsj/06/wsj_0655@wsj@en@on

CHAIN: IDENT@70@wsj/06/wsj_0655@wsj@en@on

LINKS:
IDENT@O0:27:27@IDENT@70@wsj/06/wsj_0655@wsj@en@on:
IDENT@6:18:18@IDENT@70@wsj/06/ws]_0655@wsj@en@on:

IDENT@16:32:32@IDENT@70@wsj/06/wsj_0655@wsj@en@on:
IDENT@24:11:11@IDENT@70@wsj/06/wsj_0655@wsj@en@on:

CHAIN: IDENT@75@wsj/06/wsj_0655@wsj@en@on

LINKS:
IDENT@O0:8:9@IDENT@75@wsj/06/ws]_0655@wsj@en@on: th
IDENT@2:6:7@IDENT@75@wsj/06/ws]_0655@wsj@en@on: th

CHAIN: IDENT@71@wsj/06/wsj_0655@wsj@en@on

LINKS:
IDENT@0:26:28@IDENT@71@wsj/06/ws]_0655@wsj@en@on:
IDENT@1:13:14@IDENT@71@wsj/06/ws]_0655@wsj@en@on:
IDENT@2:15:21@IDENT@71@wsj/06/wsj_0655@wsj@en@on:
*PRO* to topple him

IDENT@2:25:26 @IDENT@71@wsj/06/ws]_0655@wsj@en@on:
IDENT@2:33:33@IDENT@71@wsj/06/ws]_0655@wsj@en@on:
IDENT@2:40:40@IDENT@71@wsj/06/ws]_0655@wsj@en@on:
IDENT@7:27:28@IDENT@71@wsj/06/wsj_0655@wsj@en@on:
IDENT@8:16:17@IDENT@71@wsj/06/wsj_0655@wsj@en@on:

IDENT@11:12:13@IDENT@71@wsj/06/wsj_0655@wsj@en@on:
IDENT@19:19:20@IDENT@71@wsj/06/wsj_0655@wsj@en@on:
IDENT@19:34:35@IDENT@71@wsj/06/wsj_0655@wsj@en@on:
IDENT@20:16:17@IDENT@71@wsj/06/wsj_0655@wsj@en@on:
IDENT@20:23:23@IDENT@71@wsj/06/wsj_0655@wsj@en@on:
IDENT@26:11:12@IDENT@71@wsj/06/wsj_0655@wsj@en@on:

IDENT@27:6:6@IDENT@71@wsj/06/ws]_0655@wsj@en@on: t

CHAIN: IDENT@69@wsj/06/wsj_0655@wsj@en@on

LINKS:
IDENT@O0:0:3@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Ni
Daniel Ortega
IDENT@0:11:11@IDENT@69@wsj/06/wsj_0655@wsj@en@on:
IDENT@2:1:3@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr
IDENT@2:21:21@IDENT@69@wsj/06/ws]_0655@wsj@en@on:
IDENT@3:22:24@IDENT@69@wsj/06/ws]_0655@wsj@en@on:
IDENT@6:0:1@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr
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Daniel Ortega ->

Contra

Contra
Contra
Contra

e weekend
e weekend

the Contra rebels
the Contras
the rebels seeking

the Contras
they

their

the Contras
the rebels
the Contras
the Contras
the Contras
the Contras
themselves
the Contras
hey

caraguan President

his

. Ortega''s
him

Mr. Ortega 's
. Ortega
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IDENT@6:6:6 @IDENT@69@wsj/06/wsj_0655@wsj@en@on: he
IDENT@6:21:21@IDENT@69@wsj/06/wsj_0655@wsj@en@on:  his
IDENT@7:2:2@IDENT@69@wsj/06/wsj_0655@wsj@en@on: he
IDENT@7:4:4@IDENT@69@wsj/06/wsj_0655@wsj@en@on: hi s
IDENT@7:10:10@IDENT@69@wsj/06/wsj_0655@wsj@en@on: he
IDENT@8:0:0@IDENT@69@wsj/06/wsj_0655@wsj@en@on: He
IDENT@9:3:5@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr . Ortega 's
IDENT@13:16:18@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr. Ortega 's
IDENT@14:27:27@IDENT@69@wsj/06/wsj_0655@wsj@en@on: his
IDENT@14:29:31@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr. Ortega 's
IDENT@15:22:24@IDENT@69@wsj/06/wsj_0655@wsj@en@on: the Nicaraguan
leader

IDENT@16:27:29@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr. Ortega 's
IDENT@20:0:2@IDENT@69@wsj/06/wsj_0655@wsj@en@on: M r. Ortega 's
IDENT@24:14:16 @IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr. Ortega 's
IDENT@24:33:33@IDENT@69@wsj/06/wsj_0655@wsj@en@on: he
IDENT@25:10:11@IDENT@69@wsj/06/wsj_0655@wsj@en@on: Mr. Ortega
IDENT@25:18:18@IDENT@69@wsj/06/wsj_0655@wsj@en@on: he
IDENT@25:29:29@IDENT@69@wsj/06/wsj_0655@wsj@en@on: he
IDENT@25:38:38@IDENT@69@wsj/06/wsj_0655@wsj@en@on: his
IDENT@26:4:5@IDENT@69@wsj/06/ws]_0655@wsj@en@on: M r. Ortega

<name_entity set object:

<name_entity object: id: GPE@0:12:12 @wsj/06/wsj_06 55@wsj@en@on
name_entity type: GPE; sentence_id: O; start_token_ index: 12;
end_token_index: 12; ne_string: 'U.S.";>

<name_entity object: id: NORP@0:0:0@wsj/06/wsj_065 5@wsj@en@on
name_entity type: NORP; sentence_id: O; start_token _index: 0;

end_token_index: O; ne_string: 'Nicaraguan';>

<name_entity object: id:
ORGANIZATION@0:24:24@wsj/06/ws]_0655@wsj@en@on name _entity type:
ORGANIZATION; sentence_id: O; start_token_index: 24 ; end_token_index:
24; ne_string: 'Contra’;>
>

For each sentence, the ONF form begins with theesea and the parse tree. Following
the parse tree, each word appears on a line b itgth its token ID number and its
OntoNotes wordsense, if one has been assigned.

For verbs or other predicate words, the line ferlord is followed by a block that
specifies the predicate and its arguments. Eaamaegt (ARGO, ARG1, ARGM-MOD,
etc.) is specified in a “word:height” format thatesifies the token number of the first
word in the argument and the number of levels upéntree to go to find the appropriate
node. For example, in the “accomplish” predicareword 6 in the above example, the
ARGO is “0:1", the NP-SBJ node that is one leveltgm word 0 in the sentence, which
is “Nicaraguan”.

At the end of each file, the coreference chainspeeified, using a
“sentence:word:height” format. In the above examble chains that include an element
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from the example sentence are shown, which linké@a”, “Contra”, “the Contra
rebels”, and “the weekend” to later mentions insaguent sentences in the document.

The ONF for each file also includes a sentenceelnyesice listing of the entity names in
the document.

6.4 The Treebank View

The Treebank view uses the same parenthesizedtfatrttee original Penn Treebank?.

((S (S-ADV (NP-SBJ (-NONE- *PRO*))
(VP (VBG Judging)
(PP-CLR (IN from)
(NP (NP (DT the) (NNS Americana))
(PP-LOC (IN in)
(NP (NP (NNP Haruki) (NNP Muraka mi) (POS 's))

)
(NX-TTL (NP (DT A) (NNP Wild ) (NNP Sheep) (NNP Chase)))

")
(NP (-LRB- -LRB-)
(NP (NNP Kodansha))

(NP (CD 320) (NNS p ages))

()
(NP ($ $)
(CD 18.95)
(-NONE- *U*))
(-RRB- -RRB-))))))))

()
(NP-SBJ (NP (NN baby) (NNS boomers))

(PP-LOC (IN on)
(NP (NP (DT both) (NNS sides))
(PP (IN of)
(NP (DT the) (NNP Pacific))))))

(VP (VBP have)

(NP (NP (DT a) (NN lot))

(PP (INin)
(NP (NN common)))))

¢

6.5 Proposition Bank View

In the PropBank view, each line of data contaifigrmation about the predicate
argument structures of a particular verb instaibe. elements are represented using
space-separated columns, as follows:

wsj-filename sentence terminal tagger framedttation proplabel proplabel

The content of each column is described in detdw, with both English and Chinese
examples given.

wsj-filename: the name of the file in merged Peneebank, WSJ section, or in
the Penn Chinese Treebank.

sentence: the number of the sentence in the faetifsg with 0)

terminal: the number of the terminal in the sengetihat is the location of the
verb. Note that the terminal number counts emptystituents as terminals and
starts with 0. This will hold for all referencesterminal number in this
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description.
In the English example:
(NP-1 (NN John) (VP (VB wants) (S (NP (-NONE- *-1}JP (TO to) (V
swim)))))
the terminal numbers are: John O; wants 1; *tb3; swim 4
In the Chinese example:
(IP (NP-SBJ (DNP (NP (NN  )(NN )(DEG ))(NP (NN N)(PU
)
(VP (PP-BNF (P )(IP (NP-SBJ (-NONE- *PRO*))(VP (VV  )(NP-OBJ
(NP (DP (DT )
(NP (NN (NP (NN ))(VP (VW J(AS  )(NP-OBJ (NN ))))
(PU )
the terminal numbers are:
0 1 2 3 4 5*PRO*6 7 8 9 10 11
12 13 14

tagger: the name of the annotator, or "gold" sflitten double annotated and
adjudicated.

Frameset: The frameset identifier from the franilesof the verb. For example,
'dial.01' refers to the frames file for 'dial',aifnes/dial.xml) and the roleset
element in that frames file whose attribute 'iddial.01'.

There are some instances which have yet to be Higaated, these are marked
as 'lemma.XX".

For Chinese, the names of the frame files are ceagbof numerical id, plus the
pinyin of the verb. The numerical ids can be founthe enclosed verb list
(verbs.txt).

Inflection: Used only in the English data, the @tfion field consists of 5
characters representing person, tense, aspecg, \aid form of the verb,
respectively.
Each of the characters may be '-', representinge'no
The possible values of each of the fields charaides are as follows:
form: i=infinitive g=gerund p=participle v=finite
tense: f=future p=past n=present
aspect: p=perfect o=progressive b=both perfecipaogressive
person: 3=3rd person
voice: a=active p=passive

proplabel (a.k.a. “arglabel”): A string represegtihe annotation associated with
a particular argument or adjunct of the propositi&@ach proplabel is dash *-'
delimited and has columns for (1) the syntactiatreh, (2) the label, and (3)
optional argument features. The contents of thekerns are described in detalil
in the following paragraphs.
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Element (1) of the proplabel for each proposispecifies the syntactic relation. This
can be in one of 4 forms:

form 1: <terminal number>:<height>

A single node in the syntax tree of the sentenapugstion, identified by the first

terminal the node spans together with the heigimfthat terminal to the syntax

node (a height of O represents a terminal).

For example, in the sentence

(S (NP-1 (NN John) (VP (VB wants) (S (NP (-NONE1)} (VP (TO to) (V

swimy))))

A syntactic relation of "2:1" represents the NP iethately dominating the

terminal "(-NONE- *-1)" and a syntactic relation'@if.2" represents the "S" node.

In the Chinese sentence

(IP (NP-TPC (DP (DT  ))(CP (WHNP-1 (-NONE- *OP*)) (CP (IP (NP-SBJ

(-NONE- *T*-1)) (VP (ADVP (AD ))(VP (VV )))(DEC )))(NP (NN
)(NN )(NN ))) (NP-ADV (NN ))(NP-SBJ (NN

NN )(NN_ ))(VP (ADVP (AD ) (VP (VA )(PU )

the address of "1:3" represents the top IP nodeghdepresents the CP node

form 2: terminal number:height*terminal number:Hdiy

A trace chain identifying coreference within semgboundaries.

For example in the sentence

((NP-1 (NN John) (VP (VB wants) (S (NP (-NONE- ®}XVP (TO to) (V

swim)))))

A syntactic relation of "2:1*0:1" represents the Mimediately dominating (-

NONE- *-1) and the NP immediately dominating "(Nbdha)".

In the Chinese sentence

(IP (NP-TPC (DP (DT  ))(CP (WHNP-1 (-NONE- *OP*)) (CP (IP (NP-SBJ

(-NONE- *T*-1)) (VP (ADVP (AD ))(VP (VV N))(DEC  )))(NP (NN
)(NN )(NN ))) (NP-ADV (NN ))(NP-SBJ (NN )(NN

JNN - ))(VP (ADVP (AD )) (VP (VA ))(PU ))

the address of of "2:0*1:0*6:1" represents thd famdes '2:0' (-NONE- *T*-1),

'1:0" (-NONE- *OP*) and '6:1' (NP (NN )(NN )(NN )) are

coreferential.

form 3: terminal number:height, terminal numberghe;

A split argument, where there is no single nodé ¢hatures the argument and the
components are not coreferential, eg the utteramdam going to", spoke John,
"take it with me". This form is also used to denphrasal variants of verbs. For
example, in the phrase fragment

(S (NP (NN John)) (VP (VB keeps) (PRT on) (NP ...))

The phrasal verb "keep_on" would be identified witla syntactic relation
"1:0,2:0".

form 4: terminal number:height,terminal number:lhfterminal number:height...
This form is a combination of forms 2 and 3. Witeis occurs, the '," operator is
understood to have precedence over the *' oper&wor example, in the sentence
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(NP (DT a) (NN series) )
(PP (IN of)(NP (NNS intrigues) ))
(SBAR
(WHNP-4 (WDT that) )
(S
(NP-SBJ (-NONE- *T*-4) )
(VP (VBZ has)
(S
(NP-SBJ (NN everyone) )
(VP (VBG fearing)
The proplabel 28:1,30:1*32:1*33:0-ARGO is to be arglood as a trace-chain
(form 2), one of whose constituents is a split argat (form 3) - i.e. grouped like
so: ((28:1,30:1)*32:1*33:0). The interpretationtbis argument is that the
"causer of action" (ARGO of have.04) is signifiedthe following trace-chain:
*T*-4 --> that --> ([a series][of intrigues])

Element (2) of the proplabel for each propositipadfies the ‘label'.The argument label
one of {rel, ARGA, ARGM} + { ARGO, ARG1, ARG2, .}. The argument labels
correspond to the argument labels in the frames {gee ./frames). ARGA is used for
causative agents, ARGM for adjuncts of variousss@md 'rel’ refers to the surface string
of the verb.

Element (3) of the proplabel for each propositiop@ies argument features (optional for
numbered arguments; required for ARGM). Argumeatires can either be a labeled
feature, or a preposition. For the English ddtte,labeled features include:

EXT - extent

DIR - direction
LOC - location
TMP - temporal
REC - reciprocal
PRD - predication
NEG - negation
MOD - modal
ADV - adverbial
MNR - manner
CAU - cause
PNC - purpose not cause.
DIS - discourse

Preposition features are attached to argumentdatdetn the argument is tagged on a PP
node.

For the Chinese data, the following functional tagsused for “split” numbered
arguments:

PSR - possessor
PSE - possessee
CRD - coordinator
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The propositional tags for numbered argumentsAare AS, INTO, TOWARDS, TO,

ONTO

The functional tags in the Chinese data for ARGkésas follows:

ADV - adverbial, default tag
BNF - beneficiary

CND - conditional

DIR - directional

DIS - discourse

DGR - degree

EXT - extent

FRQ - frequency

LOC - location

MNR - manner

NEG - negation**

PRP - purpose and reason
TMP - temporal

TPC - topic

Here are some sample lines of OntoNotes outputerPropBank View:

wsj/00/wsj_0020.mrg@wsj@en@on 0 4 gold claim.01 ---
rel 5:2-ARG1

wsj/00/wsj_0020.mrg@wsj@en@on 0 12 gold remove.01 -
ARGM-ADV 12:0-rel 13:2-ARG1 20:1-ARG2-from

wsj/00/wsj_0020.mrg@wsj@en@on 0 29 gold watch.01 --
SLC 26:1-ARGO0 29:0-rel 30:0*25:1-ARG1 31:1-ARGM-CAU

wsj/00/wsj_0020.mrg@wsj@en@on 0 34 gold fail.01 ---
ARGM-ADV 34:0-rel 35:2-ARG2

wsj/00/wsj_0020.mrg@wsj@en@on 0 37 gold honor.01 --
37:0-rel 38:1-ARG1

wsj/00/wsj_0020.mrg@wsj@en@on 1 17 gold remain.01 -
2:2-ARG1 16:0-ARGM-MOD 17:0-rel 18:1-ARG3 24:1-ARGM

wsj/00/wsj_0020.mrg@wsj@en@on 1 37 gold announce.01
37:0-rel 38:1-ARG1

wsj/00/wsj_0020.mrg@wsj@en@on 2 10 gold face.01 ---
ARGO 9:0-ARGM-MOD 10:0-rel 11:2-ARG1 18:1-ARGM-ADV

6.6 Word Sense View

-- 3:0*0:1-ARGO 4.:0-

---- 0:1-ARGO 3:2-

--- 24:1*25:0-LINK-

-- 32:1-ARG1 33:1-

--- 35:0*32:1-ARGO

---- 0:1-ARGM-DIS

-CAU

----- 32:1-ARGO

-- 0:1-ARGM-LOC 7:1-

The word sense annotation view is formatted wité lime per annotated word instance.
That line specifies the file, sentence number, wanhber, lemma, and the selected
sense, as defined in the sense inventory filehatr lemma. (The “?” placeholders fill
slots in the format that were used internally by word sense annotation tool.)
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Here are some sample lines of output in the wondesgiew:
wsj/02/wsj_0242@wsj@en@on 0 4 complain-v ?,? 1
wsj/02/wsj_0242@wsj@en@on 0 9 push-v ?,? 1
wsj/02/wsj_0242@wsj@en@on 0 15 create-v ?,? 1
wsj/02/wsj_0242@wsj@en@on 0 25 affect-v ?2,? 1
wsj/02/wsj_0242@wsj@en@on 1 3 pace-n ?,? 1
wsj/02/wsj_0242@wsj@en@on 1 11 aim-v ?,? 2
wsj/02/wsj_0242@wsj@en@on 1 24 reduction-n ?,? 1
wsj/02/wsj_0242@wsj@en@on 1 36 register-v ?,? 1
wsj/02/wsj_0242@wsj@en@on 2 3 call-v ?,? 3
wsj/02/wsj_0242@wsj@en@on 2 6 agreement-n ?,? 1

6.7 Coreference View

The coreference view is formatted using in-line@ation. COREF tags are used to mark
the beginning and end of constituents that shoellinked, with ID number attributes
defining the chains. The TYPE attribute distingesithe normal IDENT coref from the
special APPOS type used for appostitives.

The text that underlies the coreference view folldlae Treebank tokenization, and also
includes the trace and empty category elements {tik “*-2”, and “*U*”) found in the

Treebank analysis, since those can also participdte coreference chains.

<DOC>
<DOCNO>wsj_0037.mrg</DOCNO>

* Judging from the Americana in <COREF ID="135" TYP
ID="144" TYPE="IDENT">Haruki Murakami 's</COREF> ™"

" -LRB- <COREF ID="140" TYPE="IDENT">Kodansha</COR
18.95 *U* -RRB-</COREF> , baby boomers on both side
have a lot in common .

Although *-2 set *-1 in <COREF ID="137" TYPE="IDENT
<COREF ID="135" TYPE="IDENT">the novel 's</COREF>t
entirely Western , especially American .

<COREF ID="17" TYPE="IDENT">Characters</COREF> drin
whistle ** Johnny B. Goode " and watch Bugs Bunny

<COREF ID="17" TYPE="IDENT">They</COREF> read Micke
about Groucho and Harpo .

<COREF ID="17" TYPE="IDENT">They</COREF> worry abou
TYPE="IDENT">their</COREF> careers , drink too much
broken marriages and desultory affairs .

This is <COREF ID="137" TYPE="IDENT">Japan</COREF>

After years of decline , <COREF ID="22" TYPE="IDENT
France</COREF> showed a 2.2 % upturn <COREF ID="170
year</COREF> , with 6,000 more couples *ICH*-1 <COR
TYPE="IDENT">exchanging</COREF> rings in <COREF ID=
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E="IDENT"><COREF
A Wild Sheep Chase
EF>, 320 pages , $
s of the Pacific

">Japan</COREF> ,
exture is almost

k Salty Dogs ,
reruns .

y Spillane and talk

t <COREF ID="17"
and suffer through

">weddings in

" TYPE="IDENT">last
EF ID="22"

"170"



TYPE="IDENT">1988</COREF> than in <COREF ID="171"T
previous year</COREF> , the national statistics off

But <COREF ID="180" TYPE="APPOS" SUBTYPE="ATTRIBUTE
of <COREF ID="22" TYPE="IDENT">weddings</COREF> <CO
TYPE="IDENT">last year</COREF> -- <COREF ID="180"T
SUBTYPE="HEAD">271,124</COREF> -- was still well be
registered * in <COREF ID="172" TYPE="APPOS"-
SUBTYPE="HEAD">1972</COREF> , <COREF ID="172" TYPE=
SUBTYPE="ATTRIBUTE">the last year of <COREF ID="22"
TYPE="IDENT">increasing marriages</COREF></COREF> .

</DOC>

6.8 Entity Names View
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YPE="IDENT">the
ice said 0 *T*-2 .

">the number</COREF>
REF ID="170"
YPE="APPOS"

low the 400,000

"APPOS"

The entity names annotation view is formatted ugigne ENAMEX markup.

Here is a portion of a sample document in the ynaimes view:

<DOC>
<DOCNO>wsj/02/wsj_0242@wsj@en@on</DOCNO>

Some <ENAMEX TYPE="GPE">U.S.</ENAMEX> allies are co
President <ENAMEX TYPE="PERSON">Bush</ENAMEX> is pu
arms talks too quickly , creating a risk that negot

errors that could affect the security of Western Eu
TYPE="DATE">years</ENAMEX> .

Concerns about the pace of the <ENAMEX TYPE="GPE">V

-- which are aimed at the destruction of some 100,0

as major reductions and realignments of troops in ¢
TYPE="LOCATION">Europe</ENAMEX> -- also are being r
<ENAMEX TYPE="ORGANIZATION">Pentagon</ENAMEX> .

Mr. <ENAMEX TYPE="PERSON">Bush</ENAMEX> has called
next September at the latest .

But some <ENAMEX TYPE="NORP">American</ENAMEX> defe
believe the North Atlantic Treaty Organization shou
examine the long-term implications of the options b

For <ENAMEX TYPE="CARDINAL">0one</ENAMEX> thing , <E
TYPE="ORGANIZATION">Pentagon</ENAMEX> officials , w
identified , worry that the <ENAMEX TYPE="GPE">U.S.

a much tougher time persuading <ENAMEX TYPE="NORP">

to keep some short-range nuclear weapons on their s
TYPE="NORP">Soviet</ENAMEX> armored forces are thin

</DOC>

6.9 Ontology View

mplaining that
shing conventional-
iators will make
rope for <ENAMEX

ienna</ENAMEX> talks
00 weapons, as well
entral <ENAMEX
egistered at the

for an agreement by

nse officials
Id take more time to
eing considered .

NAMEX

ho asked not to be
</[ENAMEX> will have
Europeans</ENAMEX>
oil once <ENAMEX

ned out .

During OntoNotes annotation, the information thatreects the word senses with the
ontology is stored as a number of separate XMls fikehich are the source from which
the ontology information gets loaded into the datah The ontology upper model is
stored as the single large XML file “upper-modellkrwhich represents the toplevel
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concepts with their interconnections. The sensdspareated from the word sense
annotation are represented, one-per-file, in XMésfin the “sense-pools” sub-directory.

To enable easier visualization and interpretatioa,ontology view that can be generated
from the OntoNotes database comes in the formuwicedfiles for an open source
graphics package (Graphviz) which can then disgilayontology as an actual tree
structure. that represented as a .dot file. TrepBriz package, available at
www.graphviz.orgwe used version 2.14), uses a “.dot” file foreaéncode the nodes
and arcs of the graph. A portion of the .dot fde the OntoNotes ontology is shown
below, where lines containing “->” encode arcs, #relother encode nodes:

digraph O {

"Object" [id="Object", commentary="Entities tha t are 'constant' ...J;

"Belief" [id="Belief", commentary="";

"Artifact" [id="Artifact", commen tary="physical objects intentionally ...];

"BiologicalObject" [id="Bi ologicalObject", commentary="0Objects that have life ";
| "Animal" [id="Animal", commentary="the kingdom Animalia: volitional living things ...

"Object" -> "IntangibleObject" [label="sub- concept'";

"Object" - > "Quality" [label="related"];

"Object" -> "TangibleObject" [label="sub- concept"];

"Object" -> "UnrootedObject" [label="sub- concept'";

"Belief" - > "Intention” [label="related"];

"Belief" - > "Perception” [label="related"];

"Belief" - > "Thought" [label="related"];

"Artifact" - > "NaturalNonLivingObject" [label="related"];

"BiologicalObject" -> "Animal" [label="sub- concept'";

"BiologicalObject" - > "NonBiologicalObject" [label="related"];

"BiologicalObject" -> "NonVolitionalBiologicalO bject" [label="sub- concept"];

"Animal" -> "Invertebrate" [label="sub- concept'";

"Animal" - > "NonVolitionalBiologicalObject" [label="related"]

"Animal" -> "RoleOf\*Animal" [label="sub- concept"];

"Animal" -> "Vertebrate" [label="sub- concept";

"Animal" - > "P2617" [label="pool"];

"Artifact" - > "P1081" [label="pool"];

"Artifact" - > "P1083" [label="pool"];

"Artifact" - > "P1084" [label="pool"];

"Artifact" - > "P1085" [label="pool"];

"P0071" -> "endeavor@2@n" [label="sense"];
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"P0O071" -> "experiment@2@n" [label="sense"];

"P0071" -> "gamble@1@n" [label="sense"];

"P0071" -> "undertaking@1@n" [label="sense"];

"P0071" -> "venture@1@n" [label="sense"];

"P1044" -> "arsenal@1@n" [label="sense"];

"P1045" -> "arsenal@2@n" [label="sense"];

"P1045" -> "magazine@4@n" [label="sen se';
"P1046" -> "arsenal@3@n" [labe I="sense"];
"P1076" -> "bar@1@n" || abel="sense"];

"P1077" -> "bar@ 10@n" [label="sense"];

}

Graphviz provides several ways of visualizing thapd encoded by a .dot file. One
option is to generate an image file in any of tammmon image file formats. The
following figure shows a portion of the ontologyagh when generated in .png format.
The nodes with numeric suffixes represent word e®ns sense pools; nodes without
such suffixes represent concept nodes from thdamys upper model. Not only does
this simplify the vizualization of the ontology, tiilhere are standard libraries, for
example, Boost C++ libraryvw.boost.org, that can read the .dot file and generate the
data structure for easy manipulation and integnatito an application.

42



OntoNotes Release 2.0

6.10 Supplementary Data

The interpretation of certain values in the annotatlatabase is specified in
supplementary data files included in the data tlrgoof the distribution. The PropBank
frames files specify the pattern and meaning ofttopositional argument labels, and the
word sense inventory files specify the set of gaesineanings for each word.

6.10.1 PropBank Frame Files

The argument numbering used in the PropBank ananotst interpreted in the frames
files. The frames file for each verb specifies onenore frames, and each frame defines
a particular set of arguments with their interpiieta The data directory of this
distribution includes separate Chinese and Engligctories containing the frames files
for each of the verbs covered.
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6.10.2 Sense Inventory Files

The sense inventory files specify the range of iptessvord senses for each annotated
noun and verb. Each word sense is described wamples, and the meanings are also
characterized in terms of a set of primitive sencdegtures like “+concrete”,
“+animate”, etc.

The inventory files are XML documents, with thergrfor each lemma organized as a
sequence of senses. Each sense has a number, attréaée that provides a short
definition, a list of examples, and a set of magpithat relate the sense back to a
WordNet or a ProbBank frame, as appropriate.

The sense inventory files are included in the datectory, organized by language and by
part of speech.

6.11 Access Script Documentation

The database contains the merged layers of anmotati both the English and Chinese
corpora. It was created by loading the separatebimek, PropBank, word sense, and
coreference sources and merging them into a dietkeid relational database tables. A
dump-file image of the resulting database is inethiah this distribution, along with the
original source files and the code that was useatbtthe merge.

Code is also provided to extract views from thegadrdatabase. In particular, each of
the original source-file formats is defined asewthat can be extracted from the
database. (In a couple cases, there are minor tongdifferences between the original
source files and the view file; in those casesh vetrsions are included.) Another
predefined view is the “OntoNotes Normal Form” vjeatextual version of the
combined annotation, intended for human review.aAglternative, the OntoViewer
utility, included with this release, can be usegtovide a flexible interactive view of the
various annotation layers, including a propositieiesv that shows the nested structure
of the multiple propositions in a sentence.

Users can also define their own SQL queries tochefar particular constructions or
contexts in the combined corpus annotations, omusarthe data access primitives
provided to define their own views of the data.

Documentation describing the database schema ahdh&Hoading routines, and the
access scripts can be found in “OntoNotes DB Tgaltle in the documentation
directory.
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