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1 Abstract word in each of its senses, through manual annotation of

example sentences and automatic summarization of the

This paper describes FrameNet (Lowe et al., 1997; Bak?ésulting annotations. FrameNet | focused on governors,

etal,, 1998, Fillmore et al., 2002), an online lexical "®meaning that for the most part, annotation was done in re-

source for English based on the principles of frame Ses'pect to verbs; in FrameNet Il, we have been annotating
mantics (Fillmore, 1977a; Fillmore, 1982; Fillmore andin respect to gioverned Words,as welThis paper will
Atrlns, 1992),hand conS|dde:§(t)he F:jar;wfeNel_t dat_at?ase é@(plain the theory behind FrameNet, briefly discuss the
reference to the propose model for linguistic any,yiation process, and then describe how the FrameNet
notation of language resources (ISO TC37 SC4 )(ISQjata can be represented in RDF, using DAML+OIL, S0

2002; Ide ap_d Romary, 2001b). We provide a data Cafhat researchers on the semantic web can use the data.
egory specification for frame semantics and FrameNet

annotations in an RDF-based language. More specif.0.1 Frame Semantic Background

cally, we provide a DAML+OIL markup folexical units, In Frame Semantics (Fillmore, 1976; Fillmore, 1977b;
defined as a relation between a lemma and a semangifimore and Atkins, 1992; Petruck, 1996), a linguistic
frame, and frame-to-frame r_elatlons, nanieibrerltance unit, in our case, a word (in just one of its senseshkes
andSubframes The paper includes simple examples of particular frame. An “evoked” frame is the structure of
FrameNet annotated sentences in an XML/RDF forma¢nowledge required for the understanding of a given lexi-
that references the project-specific data category specifia| or phrasal item. The frames in question can be simple

cation. — small static scenes or states of affairs, simple patterns

. of contrast, relations between entities and the roles they

2 Frame Semantics and the FrameNet serve — or possibly quite complex event types that pro-
Project vide the background for words that profile one or more of

their phases or participants.

FrameNet's goal is to provide, for a significant portion
: For example, the worbartenderevokes a scene of ser-
of the vocabulary of contemporary English, a body of .~ : :
. . vice in a setting where alcoholic beverages are consumed,
semantically and syntactically annotated sentences from

. . . X and profiles the person whose role is to prepare and serve
which reliable information can be reported on the va:
these beverages. In a sentence Tlike bartender asked

lences or combinatorial possibilities of each item in- - L )
cluded P for my ID, it is the individual who occupies that role that

A semantic frame is a script-like structure of infer-e understand as making the request, and the request for

ences, which are linked to the meanings of Iinguistic':dem'flcatlon is understood against the set of assumptions

units (lexical items). Each frame identifies a set of' nd practices of that frame.

frame elements (FEs), which are frame-specific seman- The National Science Foundation has provided funding for
tic roles (participants, props, phases of a state of affairdframeNet through two grants, IRI #9618838 "Tools for Lex-

Our description of each lexical item identifies the frame¢on Building” (1997-2000, PI Charles Fillmore, Co-PI Dan
which underlie a given meaning and the ways in WhiCHurafSky) and ITS/HCI #0086132 "FrameNet++: An On-Line

. . xical Semantic Resource and its Application to Speech and
the FEs are realized in structures headed by the Worbgnguage Technology” (P Charles Fillmore, Co-Pls Dan Ju-

The FrameNet database documents the range of semanfigky, Srini Narayanan, and Mark Gawron). We refer to the
and syntactic combinatory possibilities (valences) of eadiwo phases of the project as FrameNet | and FrameNet I1.



2.0.2 Replacement: An Example Frame as possible about the words, and add manually only that

A schematic description of thREPLACEMENT frame informat@on which cannot — or cannot easily — be derived
will include anAGENT effecting a change in the relation- 2utomatically from the corpus or from the set of anno-
ship between ®LACE (which can be a role, a function, {ated examples.

a location, a job, a status, etc.) and®EME. For ex-
ample, in the sentenc®al replaced his cap on his bald
head Salfills the role of AGENT, his capinstantiates The FrameNet database records information about sev-

the FETHEME, andon his bald heads thepLAace. The eral different kinds of semantic relations, consisting
words defined in terms of this frame inclueechange.v, mostly of frame-to-frame relations which indicate seman-
interchange.v, replace.v, replacement.n, substitute.v, suli¢ relationships between collections of concepts. The
stitution.n, succeed.v, supplant.v, swap.v, switcand WO that we consider here aideheritance and Sub-
trade.v frames.

The REPLACEMENT frame involves states of affairs 5 5 ¢
and transitions between them such that other situations
are covered: an “old theme”, which we refer to@,
starts out at theeLACE and ends up not at theLACE,
while a “new theme”, which we callew, starts out not
at the RACE and ends up at theLRCE (as inFactory
owners replaced workers by machipes

Syntactically, the role oAGENT can be expressed by
a simple NP (e.gMargot switched her gaze to the flgor
a conjoined NP (e.gMlargot and her admirer exchanged
glance$, or two separate constituents, an NP and a P
_(e.g. Margot exchanged glances with her admjreBim- the change in leadership (in the case of a democratic pro-
ilarly, PLACE may be expressed as one PP or two. Com

. : . cess, the electorate);L® LEADER, the person removed
pareGinny switched the phone between haaddGinny - o )
switched the phone from one hand to the oth&nd, if from office; QLD ORDER, the political order that existed

tbefore the change; 8w LEADER, the person appointed

g;zz?ndl\lfvgs r((z o_frthhee Sﬁ;‘g ?at)er;gr]i\x//vﬁiﬂgflgﬁgeiss% office; and RLE, the position occupied by the new or
9 -ghep grap old leader. Some of the words that belong to this frame

describe the successful removal from office of a leader
(e.g. overthrow, oust, depojeothers only the attempt
Using attested instances of contemporary Englishe g. uprising, rebellio). This frame inherits from the
FrameNet documents the manner in which frame elgnore abstract RPLACEMENT frame described above,
ments (for given words in given meanings) are grammatgith the following FEs further specified in the childLb
ically instantiated in English sentences and organizes aRghdnew are narrowed to humans beings or political en-
exhibits the results of such findings in a systematic wayities, i.e.oOLD_LEADER andNEW_LEADER, respectively;

For example, in causative uses of the words, an expregnd R ack is an (abstract) position of political power, i.e.
sion aboutreplacing NP with NPtakes the direct object rg| E.

as theoLD and the oblique object as theEw (e.g.Nancy
replaced her desktop computer with a laptophereas 2.2.2 Subframes
substituting NP for NRioes it the other way around (e.g. The other type of relation between frames which is cur-
Nancy substituted a laptop for her desktop computerrently represented in the FN database is between a com-
A commitment to basing such generalizations on atteglex frame and several simpler frames which constitute
tations from a large corpus, however, has revealed thatin We call this relationshigBubframes In such cases,
both UK and US English, the vesdubstitutealso partic- frame elements of the complex frame may be identified
ipates in the valence pattern found wittplace i.e. we (mapped) to the frame elements of the subparts, although
find examples o$ubstitutingheoLD with theNEw (e.g.  not all frame elements of one need have any relation to
Nancy subsitituted a laptop with her desktop computer the other. Also, the ordering and other temporal rela-
In their daily work, FrameNet staff members record thdionships of the subframes can be specified using binary
variety of combinatorial patterns found in the corpus foprecedence relations. To illustrate, consider the complex
each word in the FrameNet lexicon, present the resulSRIMINAL _.PROCESSframe, defined as follows: A Sus-
as thevalencesof the words, create software capable opect is arrested by anlAHORITY on certain GIARGES,
deriving from the annotations as much other informatiothen is arraigned as adHFENDANT. If at any time the

2.2 Frame-to-Frame Relations

Inheritance

Framelnheritance is a relationship by which a sin-
gle frame can be seen as an elaboration of one or more
other parent frames, with bindings between the inherited
semantic roles. In such cases, all of the frame elements,
subframes, and semantic types of the parent have equal
or more specific correspondents in the child frame. Con-
sider for example, theHANGE_OF_LEADERSHIPframe,
which characterizes the appointment of a new leader or
|i§moval from office of an old one, and whose FEs in-
clude: ELECTOR the being or entity that brings about

2.1 The FrameNet Process



DEFENDANT pleads guilty, then the EFENDANT s sen- inherent in the FrameNet frame element and frame-to-
tenced, otherwise the EFENDANT first goes to trial. If frame relations exercises and potentially extends the ISO
the VERDICT after the trial is guilty, then the BFEN- TC37 SC4 standard (ISO, 2002). The rest of this paper
DANT is sentenced. In the end, theeBENDANT is ei- describes our encoding of the FrameNet database in an
ther released or is given aESTENCE by a JUDGE at RDF-based environment.

the sentencing. For each step in the process, there is a

separate frame in the database, includimrésT, AR- 3 A Data Category Specification for Frame
RAIGNMENT, TRIAL, SENTENCING, and so on. Each of Semantics in RDF

these frames is related to th& M INAL _PROCESSrame ) )

via the SubFrame relation in the frame editor. Moreover N World Wide Web (WWW) contains a large amount

subframes (of the same complex frame) are related g information which is expanding at a rapid rate. Most

each other through their ordering. of that information is currently being represented using
We have recognized the need to deal with other typége Hypertext Markup Language (H.TML)’.Wh'Ch 1S de_-
gned to allow web developers to display information in

of relations among frames, and, so far, have identifie ) : L .
two, SeeAlsg andUsing. Currently, many Using rela- a way that is gccessmle to humans f(_)r Viewing via web
tions are indicated in the FrameNet database. brov_vsers. While HT.ML allows us FO visualize the |_n_for-
mation on the web, it doesn’t provide much capability to
23 The FrameNet Product describe the information i_n ways that faqilitate the use
of software programs to find or interpret it. The World
The FrameNet database contains descriptions of mowide Web Consortium (W3C) has developed the Exten-
than 7,000 lexical units based on more than 130,000 asible Markup Language (XML) which allows informa-
notated sentences. This information is available for @on to be more accurately described using tags. As an
wide range of natural language processing applicationsxample, the wordrawl on a web site might represent
including question answering, machine translation, anghn offline searcrprocess (as in web crawling) or an ex-
information extraction. position of a type ofinimate motionThe use of XML to
The FN database can be seen both as a dictionary apbvide metadata markup, such as foawl, makes the
a thesaurus. As a dictionary, ealgxical unit (LU)  meaning of the word unambiguous. However, XML has
(lemmain a given sense) is provided with (1) the name dd limited capability to describe the relationships (schemas
its frame, (2) a definition, (3) a valence description whiclor ontologies) with respect to objects. The use of ontolo-
summarizes the attested combinatorial possibilities, argles provides a very powerful way to describe objects and
(4) access to annotated examples. The FN database ¢heir relationships to other objects. The DAML language
also be seen as a thesaurus, associating groups of lexigas developed as an extension to XML and the Resource
units in frames and associating frames with each oth&escription Framework (RDF). The latest release of the
(see below). The FrameNet database differs from existingnguage (DAML+OIL) (http://www.daml.org) provides
lexical resources in the specificity of the frames and se& rich set of constructs with which to create ontologies
mantic roles it defines, the information it provides abouand to markup information so that it is machine readable
relations between frames, and the degree of detail prand understandable.
vided on the possible syntactic realizations of semantic Framenet-1 has been translated into DAML+OIL.
roles for each LU. We developed an automatic translator from FrameNet
While Ide, et al., (2002)(Ide et al., 2002) offers a repto DAML+OIL which is being updated to reflect
resentation scheme for dictionaries and other lexical dathfameNet2 data. With periodic updates as the FrameNet
the kind of information in the FrameNet database is nodata increases, we expect it to become useful for var-
expressed in the same level of depth in any existing prin@eus applications on the Semantic Web. DAML+OIL
dictionary or computational lexical resource. For inds written in RDF (http://www.w3.org/TR/daml+oil-
stance, while WordNet describes semantic relations bwalkthru/#RDF1), i.e.,, DAML+OIL markup is
tween words, it does not recognize conceptual schemags, specific kind of RDF markup.  RDF, in turn,
i.e. frames, that mediate in these relations, and therefoi® written in XML, using XML Namespaces
does not have the means to link arguments of predicatir{gttp://www.w3.org/TR/daml+oil-walkthru/#XMLNS),
words with the semantic roles they express. FrameNand URIs. Thus, our framenet declaration begins with an
also differs from WordNet in showing semantic relationd|RDF start tag including several namespace declarations
across parts of speech, and in providing contextual infopf the form:
mation enriched with semantics (beyond the "Someonexm version="1.0" encodi ng=' | SO 8859- 1' 7>
__s something” format of WordNet argument-structurg' PCTYPE uri def[

’ ' <IENTITY rdf
representations). Thus, the complex relational structur@tt p: // ww. wa. or g/ 1999/ 02/ 22- r df - synt ax- ns" >



<IENTITY rdfs Rolesare relations defined on frames ranging over the

"htip: 1w u8. or g/ 2000/ 017 r df - schems” > specific type of thefiller. We usedaml:objectProperty

“http://ww. w3. or g/ 2000/ 10/ XM_Schema" > to define the roles of a frame. The domain of a role is

<IENTI TY dan - : .
“http: // waw dan . or g/ 2001/ 03/ dar +0i 1 "> |ts_ frame. We Ie_zave the _type of the filler gn_restru_:ted at

<IENTI TY dani _ this level, allowing specific roles to specialize this fur-
| s/ dant - orgf servi cesf dar - /0. 8/ process™> ther. Note that we use thdaml:samePropertyAslation

to specify synonyms. The fragment below specifies that

<rdf: RDF

xi ns: rdf = v grdf ;4" Frame Element, Role, and FE are synonyms.

Xm nsi rd;s_: grxd;s## <dam : bj ect Property rdf:1D= "role">

Xm ns: ésm T " &dsrﬂ’ g <rdf s: domai n rdf:resource="#Franme"/>

Xm ns: C?(C - " & a ## <rdfs:range rdf:resource="&dan ; #Thing"/>

xmns. - cye: </ dam : Qbj ect Property>

So in this document, the rdf: prefix should be un=¢2fl o eet Broperty Kl o el e »
derstood as referring to things drawn from the names# dani : bj ect Property>
pace caI_qu http://www._ws.org/1999/02/22—_rdf—syntax-<Olan1 . Obj ect Property rdf:|D="FE'>
ns#. This is a conventional RDF declaration appear- <dam : sanePropertyAs rdf: resource="#rol e"/ >
ing verbatim at the beginning of almost every rdf doc=/dam : bj ectProperty>
ument. The second and third declarations make simi-
lar statements about the RDF Schema and XML SchemaWe use the various construaiaml:maxCardinality
datatype namespaces. The fourth declaration says thad@ml:minCardinality daml:cardinalityQ etc.  from
this document, elements prefixed with daml: should bBAML to specify cardinality restrictions on the fillers of
understood as referring to things drawn from the name&-role property. The markup fragment below shows the
pace called http://www.w3.0rg/2001/03/daml+oil#. Thisspecification of a single valued role.
again is a conventional DAML+OIL declaration. We <gani : obj ect Property rdf:1D= "singl eval uedRol e" >
use the XML entity model to use shortcuts with re- <rdfs:domain rdf:resource="#Frame"/>
ferring to the URIS The other DAML+OIL on- <L?Lfgf23%8>assof>
tologies used in the FrameNet description include <dani:Restriction dani:naxCardinality="1">
the DAML-S (http://www.daml.org/services) service < ;22{“ R‘;Qf’i ,ng,rf)ﬁ; df s resour ce="#Rol e"/>
ontologies, the OpenCYC DAML ontology (http:// </d;nf%3;§:20 assf >
www.cyc.com/2002/04/08/cyc.daml), and the SRI time '
ontology (http:// www.ai.sri.com/ daml/ontologies/ sri- The relation between frames (such agrEST) and
basic/1-0/Time.daml) which is currently being re-CRIMINAL PROCESSis often captured by a set of bind-
vised with the new DAML+OIL time ontology effort. ings between frame elements (such asathested person
http://www.icsi.berkeley.edu/ snarayan/frame-2.daml has the same individual as th@erson chargedvho is the
a complete namespace and imported ontology list. same individual as thdefendanin a criminal process).

; Th?} most gen?ral object of ilmlerESt istrarl]me (\j/\/? de-  To capture such bindings, we introduce a special relation
fine ther g@gﬁg&?ﬁ;&%ﬁ%é%ﬁ%& ENSsanz 2 calledbindingRelatiorwhose domain and range are roles

example of the name property is shown below. (either from the same or different frames).

<danm : Gl ass rdf: | D="Frame">
<rdfs: comment > The nost general class </rdfs:conmrent>
</ dani : O ass>

<dam : bj ect Property rdf: |1 D="bi ndi ngRel ati on">
<rdfs: domain rdf:resource="#Rol e"/>
<rdfs:range rdf:resource="#Role"/>

<dam : Qbj ect Property rdf: 1 D="Nanme"> </ dant : Coj ect Property>

<rdfs: domain rdf: =" #Fr ame"/ > . - . .
<:df:; ,g[{g'e“r E,f . r;iiﬁ?;;i..&,d;?gﬁhena; sliteral "/ > By far the most important binding relation is the iden-

</ dani : Cbj ect Property> tification of roles (i.e. they refer to the same value (ob-
_ _ ject)). This can be specified through the relatidentify
In FrameNet, the basic relation between a worGyhich is asubPropertpf bindingRelation Note that in
(Lemma) and a frame is the Lexical Unit (LU). The do-grger to do this, we have to extend the DAML+OIL lan-
main of the Lexical Unitis a Lemma or word and its rang&yage which does not allow properties to be defined over
is a Frame. An LU is defined in DAML as a property.  gther properties. We use the DAML-S ontology primitive

<dani : Cbj ect Property rdf:|D= "LU'> daml-s:sameValuesAs specify theidentify relations.
<rdf s: domai n rdf:resource="#Lexenme"/>
<rdfs:range rdf:resource="#Frane"/> <dani : Obj ect Property rdf: 1 D="identify">

</dani : Cbj ect Property> <rdfs: subPropertyOf rdf:resource="#bi ndi ngRel ation"/>

. . <rdf s: domai n rdf:resource="#Rol e"/>
Note that all URIs are globally scoped, so without this the _gani - s: sameVal uesAs rdf : r esour ce="#r df s: range"/ >

entire path has to be specified. </ dani : Obj ect Property>



In FrameNet, a frame may inherit (A ISA B) from <dam : d ass rdf:1D="Cri ni nal Process">

other frames or becomposedof a set of subframes _ 5 dfs: subS assOr rdf:resource="#fFrane’/>
(which are frames themselves). For instance, the frame
<dan : Cl ass rdf:1D="CP">
CRIMINAL PROCEsshas subframes that correspond to27 = 22> 7 - 0 Tt esour ce=" #Gr i mi nal Process” / >

various stages (AREST, ARRAIGNMENT, CHARGE, </ dan :d ass>
etc.). Subframe relations are represented using theThe orimINAL PROCESSframe has a set of associated

daml:objectProperty roles. These roles include that OBURT, DEFENDANT,
<dai : Cbj ect Proper ty rdf | D=" subFrareot "> PROSECUTION DEFENSE JURY, andCHARGES Each

< : : =" "> . . o

<rdfe range rdf:resour cou £t anet/ > of these roles may have a filler with a specific seman-
</ dani : Chj ect Proper ty> tic type restriction. FrameNet does not specify the world

A central relation between subframes is one of temknowledge and ontology required to reason about Frame
poral ordering. We usprecedein the sense of imme- Element filler types. We believe that one of the possible

diately precedes)) to encode this relation between sufdvantages in encoding FrameNet data in DAML+OIL is

frames that as and when ontologies become available on the web

<dan : Ghj ect Property rdf: | D=" precedes” > (uch as OpenCYC), we can link to them for this purpose.
<rdfs: domain rdf:resource="#subFrame"/ > In the example fragment below we use the C&Qurt-
<rdfs:range rdf:resource="#subFrame"/> Judicialcollection to specify the type of theourT and

/ dani : Obj ect P Sr . .
= yectProperty> the CYC Lawyer definition to specify the type restric-

tion on the frame elememeFENSE For illustrative pur-
poses, the DAML+OIL markup below shows the use of
a different ontology (from CYC) to restrict the defendant

We can define a propertgemporalOrderinghat is the
transitive version oprecedes

danl : Transi tiveProperty rdf: | D="Tenporal Ordering"> - : _
<rdfs: | abel >Tenpor al Or deri ng</rdf s: | abel > to be of typePERSONas defined in the example ontol
</dani : Transi ti veProperty> ogy. This restriction uses the DAML+OIL example from

Note that theemporalOrderingroperty only says it is hitp:/, lwva.daml.org/2001/03/ daml+oil-ex)
<dam : Obj ect Property rdf:1D="court">

transitive, not that it is a transitive version pfecedes < gt s: subPropert yO rdf: r esour ce="#FE"/ >
DAML+OIL does not currently allow us to express this <rdfs:donain rdf:resource="#Crininal Process"/>

. . <rdf s: range rdf: resource="&CYC, #Court-Judicial "/ >
relation. (see http://www.daml.org/2001/03/daml+0il-; gani : obj eSt Property>

walkthru#properties). _
. . <dam : Obj ect Property rdf:|D="defense">

Frame Elements may also inherit from each other. We < gt s: subPr opert yO rdf : r esour ce="#FE"/ >

use the rdfs:subPropertyOf to specify this dependencesxsr df s: domai n rdf: resource="#Crim nal Process”/ >
. . <rdf s:range rdf:resource="&CYC, #Lawyer"/>
For example, the following markup in DAML+OIL Spec- </ dani : abj ect Propert y>
ifies that the role (Frame ElemempTHER inherits from ,
<dani : Obj ect Property rdf: | D="def endant">
the role (Frame ElemenBARENT. Note we can add fur- < 4f s: subPropert yOf rdf: r esour ce="#FE"/ >
ther restrictions to the new role. For instance, we may <rdfs:domin rdf:resource="#Crim nal Process”/>
. . <rdfs:range rdf:resource="&danl - ex; Person"/ >

want to restrict the filler of the10THER to be female (S </ dam : mj ect Propert y>

opposed to animal faPARENT).

<dami : Obj ect Property rdf: | D="not her"> The set of binding relations involves a set of role
<rdfs:subPropertydf rdf:resource="#parent"/> identification statements that specify that a role of a
<rdfs:range rdf:resource="#Femal e"/>

</ dani : Cbj ect Propert y> frame (subframe) has the same value (bound to the

fame object) as the role of a subframe (frame). We

With these basic frame primitives defined, we are rea Vo uld specify these constraints either a) as anonymous

to look at an example using the Criminal Process frames. - .
Subclass restrictions on the criminal process class (see

3.1 An Example: The Criminal Process Frame http://www.daml.org/2001/03/<_jaml_+0il-ex for exqmples)
The basic frame is the EMINAL PROCESSErame. It is or b) we could name each individual constraint (and
f back df CPi d 'h h th{Js obtain a handle onto that property). We chose the
a typ_e ot background frame. IS used as a shorthafliter method in our DAML+OIL encoding of FrameNet
for this frame. .
to allow users/programs to query any specific con-
*The subFrameOfelation has a direct translation to a richerstraint (or modify it). Note also that the use of the
semantic representation that is able to model and reasart ab@jotting notation (A.b) to specify paths through sim-
complex processes (such as buying, selling, reservingtsgk ple and complex frames and is not fully supported

and services on the web. While the details of the representat . . .
are outside the scope of the this paper, the interestedrreade in DAML+OIL (see http://www.daml.org/services/daml-

look at (Narayanan and Mcllraith, 2002) for an exposition 0f$/2001/10/rationale.html and also (Narayanan and Mcll-
the markup language and its operational semantics. raith, 2002) for more info).



<dani : Obj ect Property rdf: | D="prosecutionConstraint"> 4 Examples of Annotated Sentences
<rdfs:subPropertyX rdf:resource="#identify"/>
<rdfs: donmai n rdf:resource="#CP. prosecution"/>

<rdfs:range rdf:resource="#Trial . prosecution"/> 4.1 Basic Annotation of Verb Arguments and
</ dant : Qbj ect Property> Complements as Triplets
<dani : Qbj ect Property rdf: | D="def endant Constrai nt"> . . . .
<rde:Jsubpr pp‘;”yé rdf: resour ce="#i dentify"/> Consider the following sentence, which is annotated for
<rdf s: domai n rdf:resource="#CP. def endant"/ > the targemah a verb in the /RRESTfI’ame; the frame
<rdfs:range rdf:resource="#Arrest.suspect"/> .
</ dani : Obj ect Propert y> elements represented are the arrestiingHORITIES, the

suspPEcTand theTiIME when the event took place:
Subframes of the RIMINAL PROCESSframe are de-

fined by their type (LexicalFrame or a Background-
Frame). For example, RREST and ARRAIGNMENT
are Lexical Frames while RiAaL is a BackgroundFrame
(all are subframes of RIMINAL PROCESS We sub-
type the subFrameOfproperty to specify the individ-
ual subframe relations (shown below for the relation sub- The phrasevho was out on licence from prisgiro-

[ Authorities Police] nabbed [ gygpect the
man], who was out on licence from prison,
[ Time When he returned home].

frameOf(Criminal Process, Arraignment)). vides additional information about tleySPECT but it is
cdam - O ass rdf: 1D Arrest®s not syntactically an argyment or complement of the tar-
<rdfs: comment > A subframe </ rdfs: conment > get verbnah, nor semantically an element of theRREST
<rdfs:subC assOf rdf:resource="#Lexical Frane"/> frame. so it is not annotated
</dam : O ass> ! ) ’ o
dat - G D A e How do we intend to represent this in XML conform-
< : : " t"> ; i i
s G S A Subf I e sl rdf s comment > ing to the proposed standards? The header of the file will
/;rg{S:oSUbd assOf rdf:resource="#Lexi cal Frame"/> refer to the FrameNet Data Category specification dis-
<dam - ass> cussed in the last section, but hereafter we will omit the
<d3][ﬂ :Cass rdf AI D='t')fTri al” >/ o domain name space specifications and use a more human-
<r s: comment > subtrame </r s: comment > .
<rdfs: subQ assQf rdf: resour ce=" #Backgr oundFr ame" / > readable style of XML. The conversion to the full ISO
</dam : O ass> style should be straightforward.

<dam : bj ect Property rdf: |1 D="arrai gnSubFr ane" >
<rdfs:subPropertyX rdf:resource="#subFraneCf"/>
<rdf s: domai n rdf:resource="#CP"/>
<rdfs:range rdf:resource="#Arrai gnment"/>
</ daml : Qoj ect Property>

<?xm version="1.0" encodi ng="UTF-8"?>
[ DOCTYPE definitions |ike those shown in
the precedi ng section go here ]
<l exuni t -annot ati on nane="nab" frane="Arrest" pos="V'>
<definition>COD: catch (sonmeone) doing sonet hi ng
wrong. </definition>
5 <subcorpus nanme="V-001-all">

N =

Hw

To specify the the relatioprecedes(Arrest, Arraign-
ment)we restrict the propertprecedeswithin (the do-

main of) the ARRESTframe to have as one of its rangeyises the rest of the file includes attributes giving the
values the frame (class)”RAIGNMENT. This is done ame of the lexical unit (nab), the name of the frame
using the property restriction feature with DAML+OIL (ARREST, and the part of speech of the lemma (verb).

The entity<| exuni t - annot at i on>, which com-

as follows. The first included element is a definition of the lemma
<dani : O ass rdf: about ="#Arrest" > within the frame, seen on line 4.
<rdfs: subd assOf > . . - . .
<dani : Restri ction> The entities contained within the lexunit-annotation
<dani : onProperty rdf:resource="#precedes"/> are called subcorpora; each represents a particular syn-
<danl : hasCl ass rdf:resource="#Arrai gnnent"/> . . .
</ dam : Restriction> tactic pattern, combination of collocates, etc. In the case
</rdfs:subd assCf > of nab, there are so few instances of the word that we

/ dani : O . -
</ da ass> have lumped them all into one subcorpus as indicated by

With this markup of the ontology, we can create annothe subcorpus name “all” on line 5. It might seem logi-
tation instances for examples with targets that belong teal that the entities within the subcorpus should be sen-
the CRIMINAL PROCESS(or its associated) frames. tences, but in fact, we recognize the possibility that one

At the current stage, we have converted all ofentence might be annotated several times, for several tar-
FrameNet 1 data (annotations and frame descriptionggts. There might even be several instances of#imee
to DAML+OIL. The translator has also been updated tdarget lemma in the same sentence in the same frame
handle the more complex semantic relations (both fram@.g. The FBInabbed Jones in NYC, while the Moun-
and frame element based) in FrameNet 2. We plan tiies nabbed Smith in Torontd, each with its own set of
release both the XML and the RDF-based DAML+OILFEs. Therefore, the next smaller entity is #renotation
versions of all FrameNet 2 releases. set(line 6).



The annotation s&t shown below, consists of the There are three other layers shown in the example,
<sent ence>, which contains only th&t ext > of the  none of which contain labels, called Sentence, Verb, and
sentence, and a set of layers, each consisting of a set@ther. The layer Target contains the single label Target;
labels. Each label has attributes start and end, giving ttiee fact thahabis the target word is indicated in the same
stating and ending position in the text to which it is apway as the information about FEs.
plied. This sentence is typical of the basic FrameNet an- Note that this XML format is “standoff” annotation in
notation style, in that there are three main layers, one fahe sense that the labels refer to text locations by charac-
frame elements (“FE”, line 8), one for the phrase typéer positions (allowing any number of labels on various
(PT) of each FE (line 22), and one for the grammaticahyers, overlapping labels, etc.), but that the text and the
function (GF) of each FE (line 15). In each case, therannotations appear in the same document. This is con-
are three coextensive labels; thus the weotice, in text trary to the general sense of the ISO standard, which uses
positions 0-5 expresses the FEEAHORITIES (line 10), indirect pointers to an entirely separate document con-
has the phrase type “NP” (line 24) and is the subject of thimining the primary data. The indirect approach has cer-
verb nab, which we refer to as external argument “Ext"tain advantages, and where the primary data is audio or
(line 17). The other two frame elements are shown byideo, is virtually unavoidable. But in the case of the
similar triplets,susPECFNP-Obj and TME-Swh-Comp, current FrameNet data, where the annotations all apply
the latter meaning a complement of the verb consisting @ individual sentences, there seem to be some advan-
a clause (S-node) introduced by a WH-relative. tages, at least for human readers, of having the text of
the sentence and the annotation contained within a fairly
low-level XML entity, allowing the reader to glance back

6 <annotationSet status="MANUAL">
7 <layers>

5 <layer name=tFE"> and forth between thef.In formulating standards for
10 <l abel name="Authorities" start="0" linguistic annotation, it might be wise to take these ad-

end="5" /> . . . o
11 <l abel name="Suspect” start="14" end="20" /> vantages and disadvantages into consideration; perhaps

ig o f;§2$'3>”a”‘-‘:" Time" start="61" end="81" /> either situation might be allowable under the standard.

ié :{ 'a%?rﬁmzu G > 4.2 Other Types of Annotation

i? N i‘FiLZT name="Ext" start="0" end="5" /> As the basic unit of annotation is the label, which can be
ig :: :Eg: zgx: gjrr;"Sts? ; ¢ i 216223321/ />> applied to anything ranging from a single character to an
20 </ | abel s> entire sentence, and there are no a priori constraints on
g; <I</alyee‘¥e:1;ma:" . labels overlapping, a great variety of information can be
23 <l abel s> represented in this way. We will not be able to demon-
24 <l'abel name="NP" start="0" end="5" /> strate all the possibilities here, but we will give a some
25 <l abel name="NP" start="14" end="20" /> .

26 <l abel nanme="Swh" start="61" end="81" /> representatlve examples.

g; < f;'ygfi' s> In FrameNet, event nouns are annotated in the same
29 <layer name="Sent" /> frame (and hence with the same FESs) as the correspond-
09 e nane= %:‘g;t 2 ing verbs; the main differences are that the syntactic pat-
32 <l abel s> terns for the FEs of nouns are more varied, and (with
3431 9 rggi:amﬁ Target" start="7" end="12" /> rare exceptions), no FEs of nouns aequired to be ex-

35 </layer>

36 <l ayer name="Verb" />

37 </l ayers>

38 <sentence aPos="34400709">

39 <t ext >Pol i ce nabbed the nman, who was out on
licence fromprison, when he returned hone.
</text>

40 </sentence>

41 </ annot ati onSet >

4The XML shown here is somewhat simplified from the rep-
resentation being distributed by FrameNet, which incluates

pressed. Consider the noarmest, also in theARREST
frame, in the sentence:

Two witnesses have come forward with infor-
mation that could lead todgpecithe killer 's]
arrest .

In this case theuUSPECTIS expressed as a possessihe (
killer's; it could equally well have been in a PP headed by

tributes on each label giving an ID number, the date and timef (the arrest of the Kille).

of creation, the name of the annotator, etc. In these example.annot ati onSet st at us=" MANUAL" >

we use several XML tags without defining them. Withoutgo-—

ing into unnecessary detail, we note here that they can be de- *The location of the sentences in the original corpora i stil
fined in the DCS and the Dialect specification as described irecoverable from th@aPosattribute, which gives the absolute
(Ide and Romary, 2001a). We are also using a condensed ruesition from which the sentence was abstracted. The name of

tation with multiple attributes on entities for reasons pace,

although proper RDF requires that they be split out.

the corpus is given in another attribute which has been ethitt
in the example.



<l ayers> neighbors. In Adrienne Lehrer and Eva Feder Kittay,
<l ilys[)elnzz‘E: FE'> editors,Frames, Fields and Contrastkawrence Erl-
<l abel nanme="Suspect" start="68" end="80" /> baum Associates.
</ | abel s> . . . .
</l ayer> Charles J. Fillmore, Collin F. Baker, and Hiroaki Sato.
<l ayer eln’:gE:" &> 2002. The framenet database and software tools. In
<l abel name="Gen" start="68" end="80" /> Proceedings of the Third International Conference on
</ | abel s> Languag Resources and Evaluatjorolume 1V, Las
</layer> Palmas. LREC.
<l ayer nanme="PT">
<| abel s> . .
<l abel name="Poss” start="68" end="80" /> Charles J. Fillmore. 1976. Frame semantics and the na-
</ | abel s> ture of language. IAnnals of the New York Academy
:{ Lagff:ane_" cont” /> of Sciences: Conference on the Origin and Develop-
Y azer name="Q her" /> ment of Language and Speegblume 280, pages 20—
<l ayer name="Target"> 32.
<l abel s> .
”<l Eb;el name="Target" start="82" end="87" /> Charles J. Fillmore. 1977a. The need for a frame seman-
< > . . . . e . ..
<layers tics in linguistics. In Hans Karlgren, editdtatistical
<l ayer name="Noun" /> Methods in LinguisticsScriptor.
</l ayers>

<sent ence aPos="102536044">
<text>Two wi tnesses have cone forward with

Charles J. Fillmore. 1977b. Scenes-and-frames seman-
tics. In Antonio Zampolli, editorlinguistic Struc-

information that could lead to the killer’s arrest.
</text>
</ sent ence>
</ annot ati onSet >

tures Processingnumber 59 in Fundamental Studies
in Computer Science. North Holland Publishing.

Charles J. Fillmore. 1982. Frame semantics. Lim-
uistics in the Morning Calppages 111-137. Hanshin
ublishing Co., Seoul, South Korea.

In addition to marking the FE\&PECTfrom ARREST,
we could also annotate the same sentence again in thq%
CausaATION frame with the targdead, which would cre-

ate an annotation set listed under the theleaH to: Nancy Ide and Laurent Romary. 200la. A common

framework for syntactic annotation. Proceedings of
ACL 2001 pages 298-305, Toulouse. ACL.

Nancy Ide and Laurent Romary. 2001b. Standards for
language resources. Rroceedings of the IRCS Work-

The same sentence would be annotated in two differ- shop on Linguistic Databasepages 141-149, Phi-
ent frames, and the semantics of the two frames could lapdelphia. IRCS.

(in theory) be combined compositionally to get the seNancy Ide, Adam Kilgarriff, and Laurent Romary. 2002.
mantics of the phras@formation that could lead to the A formal model of dictionary structure and con-
killer's arrest. Similar processes of annotating in multi- tent. InProceedings of Euralex 200pages 113-126,
ple frames with targetsomeforward (and possiblywit- Stuttgart. EURALEX.

(r;essaswell) shouldyield a full semantics of the sentencgso.  2002. Iso tc 37-4 n029: Linguistic annotation

framework. Internet. http:// www.tc37sc4.org/ docu-
ment.htm.

Two witnesses have come forward witg ] ,se
information that] couldlead [ gfoct to the
killer's arrest].
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