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Abatract

In thls paper, we etikly frame eemantls anmtatlome 8z taxt mean-
Ing reprezentatihoe. We ghew heow partlally connectad ffame st fires
can be Interinled oo the hagk of FrameMeat's frame relatiome and onm-
textual mlathoe from desp parslng to arrlve at & ghallow eemantls
representatlcm that can be weed In practical ALF tasks.

1 Inmtroduction

With the recrnt Aucees of booard-moverage statistical paming sysbameA. Ayn-
tartic Analyrin in widely ueed in practical NLP applicatinns, mech as Question
Anmwering . or Summarisatinn. At the rame time, it is e menly resognined
that meora in-depth samantic analymia in needed for further achiemments in
the field of open-domain NLP-hased infrrmation acoees.

In theoretical and computational semantios, truth-amditional samadic
fnrmalieme hase been studied in-depth oeer the last decades. Sl ae basa
not, an of today, seen tobust and broad-eowerage remantic anal yain eysbama
that provide desp aemantic reapresentatinns assnrding to Any majar mmputa-
tirm sl Ramantics framenork ] Therdfore, it is sl an open question o what
axtmt somplex ramantic representaticnn an prewided by thees frameworka
ran be profitably used in broad-eomerage NLP applications.

At the rama tima, largeacale lexica] semantic reaouoees much an Word-
Neta (Fellbaum, 110%] hame been deseoped and put ta use for appredmate
pamantic maodealing in many applicitions. Recently, the Frameila: (Balear
atal., L8] and PropBank (Kingebury st al., 2002] praojecta ara dewmloping
lexi ral remantic resrem that model predicate-argument; struckure.

TA notzhle merptiom & veny reernt work of (Boset al, XY, who coompn te wemznt
mprwnatnoe m the ek of a ored-nwrage wiatktical COG pamer However, dne to
the vk of aoper svahatinn winndamris, the resnts have w651 to he aken with oo



In this paper ae build on & eomputatiomal architecture that aombines
demp syntactic analysin with Framea:'n frame samantics (Frank and Erk
N104) 2 Wea inwestigate frame annotations in confest a8 & partial ek mean-
ing representatiom fo e uned in practical NLP tasks, mch an Information
Extraction ar Question Answering.

Framela: provides structured predicabeargument meaning and saman-
tin damificatinn, foeuring on open class categorien (verbe, nonns, adjectiwes).
Frama pemantic annntakione of sontiguous tecs are therefore necserarily
partial. Da to the miming conatructinnal “glue® in semanti;m eomposition
argument and wariable binding cannot ba defined in 4 sirickly compositional
way, Amnd wa obtain partially ennected graphe of frame siructuires? A
challenge in uring frama semantic annotatinne an A partial bect meaning
raprepantation structure is to praducs more denealy connected structures of
framen by inducing mo-refacenes telakions hetaeeen frames and frame moles.

We prement: A case study whers we investigabe diffarent fypes of ralafione
hatawan framen when assgned to motguous portions of teeck — ernbeediual
ralatinne from desp parsng and lexion-aemantic frame relations ancoded in
FramelMe: — and showe howe specific patherns of such relakioms support the in-
feramen of ao-refarantinl relations betaeen framen. Wa discuss pesmibili ties of
uAing laarning technimques tn induss mch oo-refacartial links hataean framen
and sleteh our current Architecturs for inberfaring desp ayotactic procearing
with frame remantics and frame-based ceaRoming,

The paper in gtructured an flleam. Section 2 introduces frame sernantics,
in partimlar frame relafionr. Seckion 3 presents an cutline of our investiza-
tinnRA infn frame- basel meaning represmtation. We dinmes bow fo sonect
frame annntalione to obtain an interlinked [yet partial] semantic represen-
tatinn. We then presemt a werlbed-out sccampla that llustrates e apecific
armfiguratinne of leden-semantic and enmbectual relations ean licsnee the in-
duction of m-refarential links hamemn frames. We argoe that this process
cAn be generalined and antomaked. In Section 4 we present the smputa-
tirmal archi tertura wacurrantly ues for frame annotation of rontiguoos fect,
and an interface to a stateof-theart reaaning architecture. In Section &
wn pummaries qur resulta and outline the neech steps femrards an acchitecture
ineluding variable-depth semantics conetruetion and frame-based reasnning.

The axhiterinre hnids m LI=hased proerssing [wee Bntt et al, TUEL

TAnmther mpert in that frame wemantsw poovddes mlativly oame-grEineyl meening
dewniptinne fiw eommple, poedicates ar oot madkesd v polacity oo Bttty That s, bk
ol dinkile me Fodoal noite nf the sme frame withont mother meanng dwtmetnn the
mame holew fir preddicates Bl olsimoand ronfess. Becent developments, nithn Mrareiet
o incdnd e wemmntic: types are a st wtep to addres ths point.



2 Frame Semsantics

2.1 FrameaMet

FrameMNe: [(Baker af al., 19E)] in based on Fillmora's Frame Semantica (Fill-
mera 1978). Frama Semantion modals the lecdeal meaning of predicaben
in tarma of fromer. A frome decribes A coneeptual strueture or proto-
typiral Atuatinn together with A seft of semantic roles, or fme elmenis
that are imvolved in the stuafion. FrameWNet currently ecmtaine about B
framen of paneral eomosptial dlamem * For cur inweatigatinn, we moeartrabe
an the domain of srminal procees. which in partienlacly wall aorked ot
Ar an ecample ameider the frame YVERDIOT with the semantic moles CASE,
CHARGES, DEFENDANT, FINTENG And IMM3E. Thin framain eroked by words
like poymanicd o, findy, werdicin, anin cmmple (1). Framaleat forther defines
extmihemaiic rofer, auch AR LOCATION in (1), which are oot framerpenfic

(1] [BAragiala)],..mu.- Ll previcualy een commicied [of murder),.,,. .., [0
ItAl¥ ] luxomim . bt had eneaped in 1080 and obtained Swim citizanghip.

Examplem (2] and (i) illuskrabe mors lingoistic sriatione of this framea
with diffarent intantiated moles and frame evoking alaments.

(2] [The jury],.,... cenmcied [him],, ... [0 fhe aunta of thedt],, ...

(3] & Thursday [f Jury].me. frund [fhe o th]wmee [guilty of wounding

FRIHME "

2.2 Frama Ralotiorm — “Framo™ot as a Net™

Frameala: ddfinm & oumber of differant types of relations bawem framen
that provide maore internal structure to the lexdcal database (Fillmore e sl
NiH]. Therderant ralatione for our purposen ara the Tnferiianne and the
Subframe relation. If A frame 7 inherite from some frame #5, then all mles
af By are alen available af 7 (moduln renaming ). For esmmpla, the framea
ARRERT inherite the roles AGENT and PATIENT from the frame INTENTION
ALLY_AFFECT (renamen] imbo AIFTHORTTIES And SISPECOT) .

Tha Subframe relakion in used fo model abstract 'scenario frames'. such
AR CRIMINAL PROCESS or EMPLOYMENT. Seenarin frames represend com-
plex avents with mibframe relatione holding batwesn the seenario frame

Tor eoempler ARARRNRRR, (KIMMERTIAT_TRANRATTION, THRFT, rtre; mampls o this
Eminn ar fom ForeMet hitpe £ fwww dond . harkalay. adns“f roanat/.



and frames that deseribe (bamporally ordered)] mb-esents. For ecample
the frame CRIMINAL PROCESS han the subframes ARBATGNMENT, ARREST,
SENTENCING, Al TRIAL. Subframes nrually inherit mole from their mper
frame. ag CHARGE and DEFENDANT of ARRATONMENT inherit from the
respective roles of CRIMINAL PROCESS. The subframe relation will furn cuk
par ticularly affective for establishing en-refarenos in frame-annotabed beectn.

3 Building Text Meaning Representatione from
Comtextuslly Related Frames

3.1 Frame Semantics for Partial Tewt Moaning Rapresentation

In thin paper we rtudy frame semantics as A framework for partial teed: mean-
ing representaticm. By applying framen tn emtimeons portinne of e — doa
tn the ladk of mostructinnal “glue® — wa obtain partially conneched leeden-
pramAntic predicibe-angument Aiructures in 4 nefwork of fame-to-frame re-
laiome. In order fo eonsfruct & meore deneely connected frame-hased et
meaning represantakinm. we newl to infar additional links hetean framen
and frame dements. For this e can ecploit the eenbeocdual relations betmresn
framen and frame danenta A given by depp parang: atructural ambedding
ar adjauseney relakions between neighbouring frames.

When trying to indues emteectually linked framen, woabara o distingnish
o lewels: the lewel of frame nréiances, where we can infer co-refarence of
amntA or rale fillam, and the lewl of fyper, whers wa can infer intTinme
ralatinne hatem framen and roles.

Af the ingtanes lasel, we can astablirh ao-rafarential links hatween 6. a
fillel rede of ane frame instanes with an unfilled mole of another frame in-
atanca provided we find mfficdent mpparting avidencs. Two mles can ha
linked, for axnmple, if — ak the typa lewl — the repective frames stand in
a subframe relatinon with inheritance of moles and. in addition. the frame
inAtanceR Ara enobectually relabed in appropriate ways, ag. by functional-
ayntactic, or rAmantic roleambedding, or dee by way of & disenume ralation .

Af the type lewal, we mn inducs relabions batwesn frames or roles on
the barin of &g remreent anaphaorie linking pattearns obeerved in texdn. Tha
induetinn of meaning relaficone ab the typa lewel in mors inwnlvesd and cequives
use of Annotated corpora and learning techninues.

In teath canem. tha induction of ao-referanes raations habwemn frames can
anly ba heuriatic, given that we build on & partial cooeeptual stroeture, ook
a fully spenified fruth-snodifinnal samantic sepresetation.



3.2 Frames in Contaxt — A Case Stody

In thin pection wa presamt A cara Atudy that eatablishen Aysbamakic pakbarma
of leocdeal-sernantic and conteectual reations that suppart the induetion of
wrreferential relabicme betmesn framen and roles. As an ecample ae cheas
a short newn wire text: (4)% that pertains to the “acenario frame® CROM-
MAL _PROESS introdwesd in Sention 2.2

(4] In the firet trial in the world in cmnection with the tarroriet atbacde
af 11 September N1, the Highe Regional Court of Hamburng has
paseedl domn the maxdmum sentencs.  Mounir al Motassaden will
spendd L5 yeamm in priron. The 28 year-old Morosean was found guilty
AR An aoerary o murder in more than 2000 e,

Table 1 linta all framen and rales that are selesamt for the eeample. Tanget
predicaten, mch an &rial evolke the eorrmponding frame; the frame-apenific
pamantic roles eorrespond to loeal eemetituenta, which ara displayed in the
right mnlumn, ag. the rola TRIAL OASE mrmeapends o the emetitnent fer-
rorir aifackr. Heoles that cannot e aesociabed with loeal emsbtuents ace
laft unfilled (ag. ATTACK. VICTIM]. Frame alement fillam and eao-cefarances
bataean frame daments that can e induced on the basie of frame alabions,
wrmteotual relakione or bridging infarancen are dieplagped in bracdiets. For
ample, Higher Regpinnal {ouré that fills the rola SENTENCING COUTRT oAn
b induee] an filler of the mole TRIAL COURT.

PrameMNet relations. The frames embed in the eomple partain o the
follewing frame palations: HBoth SENTENOING and TRIAL are aubirames of
CRIMINAL PENHIESS. VERDICT IR Again A Aubframe of TRIAL. Additionally,
wn ARRumed that ASSISTANCE inherita from INTENTIONALLY _ACT.

Contextual relations. The emmple featurem different fFpem of conbeec-
tual relatinns betwesn framen and roles: functiconal Ayobactc ambedding,
frame pamantic ambedding, mrfass order or disscures selations, and -
rafaranes. For ample, SENTENCING and TRIAL e ayntactically ralated by
funetinnal (adjunect]) ambedding; the ATTACK frame in ambedded within the
CASE rala of TRIAL; the raotmes projecting PRISON followns, and stands in
A dincnume relakion (ELABORATION] to the samfmos projecting SENTENC-
3. Finally, the refarenta eorresponding fn the roles PRISON THM ATES and
VERDICT DEFENDANT can b renngnined a8 ao-referant.

"']J.'I:t_p: £ foww. garnnaws. daf archivefdn 2003 /02419 - hbmd
T hin infirmatirm ik oot tontained o the tnoent Foamelet e



Target, Frame | Frame element,. | Fller [glven ve. [ndiced)) |
trint THIAL CLbA terrnrlat rtknrds 1
CHARCH {arrraanry b marder] Eﬂ%
COURT {Higher Beginnal Crauwre) Y
ISHHENIANT . . {3E-pear-nkd Momernn) (1]
ful furfen Ak 08411 ANT terroriat (5]
VI . (6]
itk [exth. ] 11 September S [T]
Aemberes | OHNTENCING | OO T {Afrunir ol Afotus adeg) (8]
CLAT Higher Beginnnl Jourt £
TYHK . Mzl Aen e (10
prison PRISGN INMATES | AMuounir al Motuand eg [11)
BuAkTon [exth) | 15 years (12)
fround VHALIICHT CAfI fterrmriat aktarks) Ei:-]g
pulky CHARCH ArrEAAnry kb maeder 14
13 HH N AN 2E-yenrnid Muomenn [15)
HINISING ... quilyy [16)
ArrEasnry | ASSISEANCE | OG- ACKNT S (17
ML KT munder (18
HELBKA . .. {3E-pear-ndd Momenn) (19
murder | KILLING KIL LKA — (2
VICTIM ... ML SO rruars (21)

Tabla 1! Frama Annctatione with Given fInfarred Frame Elamant Linkings

Inforred relations. Hased cn these ledeo-semantic and eonbeodual e-
lakicmn, wa can infar further semantic relaticms etaean ooles and frames,
much AR mo-refarential binding of unfilled mles. Figure 1 acheamatically il-
lustraben the inheractinn of the camfral frame relalions, sonbeodiual relakions,
and inferoen] relatinne that weea identified in (4).

Clooer study of the inferred relatiome rawealn o mmber of underlying
patternn of uatifications, which wa will acamplify in furn: In the majority
af rApeR, wa can infar mle hindings on the bags of (A ety of ] pakbarmn
of leocieal semantic and eonbeoctual relatioms bemeen frames and moles. In
rma caeen, further leodeal samantic kaowledge in equired, which in oot
ot ancnded in Framalat, auch an ‘semantic entrol', or eaneadki o relakione
btawan framen. Wea will finally dircus an ecample which motivabes thak
addi ticnal eAmantic information, much an refarential and temporal proparties.
neeln to be nmidaead for inducing role bindings.

Figura 2 illustratm an emmpla of the fimt fype. whers we indues mla
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Figure 1: Framela: Balations, Conteotiual Relafions, and Inferred Belatioms.

identificaticn of the mle fillees of TRIAL OOATRT ()7 and SENTENCING  COTTRT
{ry) (mea (] and (9) in Table 1). SENTENOING (Fy) and TRIAL (4] are sub-
framen of CRIMTNAL PROCESS [Bn) and bath role types (B1. Ra) inherit frem
CRIMINAL _PENHIESS OOTRT (Rpy). Thema inharitanos and mbframe relationg
are dirplaged by danhed lines (left). In addition, the frame instanees (f1, fa)
are in A functional (adjunct] Ambedding relation. This cobectual salation
in dirplayed by dothed lines (middle]. On this basis, we asmume that both
framea inrtances are mbframes of mne CRIMINAL PROWIESS BoALATIO inAtance
(fo). Thin leadn to the linking of the role () and (m) (rght]. Other e
amplen of mole idmtificatione that follow thie pathern ame (1)-(13]. (2)-(14).
{4]-(1f) in Tahla 1. which ara based on the mbframe relation hatwean TRIAT
and VERDICT.

Frame mlatlng Context-relatad Insfawes Inferresd 1nstanee rel &

FON

,/ N(B) (hRD D>
'

Figura 2: Infarring Instancs Helationa

"IP'mme [and mile) types me prmterl n npper tawe, Detaues o Iner e f D 05
mrank that £ W oetaue of fme 5.




Figura 3 illunfrates an acample whera mle identification in indweed on
the typa lewel, on the basia of & enteectual eo-refacenes ralation . The framen
PRISON (£ ] and VERDECT () areunralabted in Framelet (laft]. In the fet,
the refarantn of the mmles PRISON INMATES (] and VERDIOT DEFENDANT
(rg)] ara marked oo-raferet by means of 4 definite deseription (middle). In
thin nAsa, we indues role identification af the fype leved by amumption of an
'‘annmymaous’ frame-to-frame relation that ean be further specified. ag. an A
canratinn relakion or A subframe relatiom within some ecenario.

Framp rela.'r.!l:m Chntﬂ-:'rrrpla'rﬂi !JHT.‘B.]H!EE Inferrﬂ'l framp Tel g

Figura 3: Inducing Frame Helations

In pme capen, tha (diverss pattarne of)] frame and eonteectial relakione
are oot sufficdent o induce mole-identificakion. Hers, ae found that further
Ieorical semmarhic information is required, in parkicular wrhat wea call remaniio
conénd, A8 A kind of meaning postulake for eme framen it i part of thedr in-
harant: lexdcal meaning that A given role in eo-refeemt with the agent/patient
mlanf an ambedded frame For acumple, thaddendant in 4 waedick is (found

tn twa] the antor in the awent that eonstitubes the chasge of the weedict. This
in represanterd in Figure 4 (leftf).

Frame relatlnm Context-relatad Instanes Inferred Ingtamte rel g

ABR—® 2 Bal—Ch B

2 e entrel | : - : -

\ . P : -

) g
Figura 4: Infarring Inrtancs Helationa (by Samantic Control)

VERDICT [Fy] features samantic eontral. in that VERDIOT. DEFENDANT
(Ha) in marked idmtical to the aget of rome frfame B ambedded within
ita CHARGE ol [Ha) (dashed line). Apenthood i formally represented by
inharitancs from NTERTIOGNALLY _AOQT AGENT.

In the sompla (middle), VERDIOT.CHARGE (ray] ambeds ASSISTANOE

8



(f1]. Furthermare, ASSISTANCE HELPER (] inharita from INTENTIOMALLY
ACT AGENT. Wea can thus eonduda that the fillar of YVERDICT. DEFENDANT
{ry) in identical fo the ASSISTANCE BELPER (ry] (right] ((LE)-(19). Tabla 1).
Other acamplen that inwel v samantic eontral are (17 )-(2N0)] and (8)-(11) (the
latter amuming A eanRabive rAabion hetwesn SENTENCING and PRIS-L'J-HHJ

Finally, aonmplen like (i) show that wa nesd fo eorich frame saman-
tir: represerhakinne with reeched despar sermamntic information o contmol the
inductinn of role identificaien. We need fin model refarential properties.
much an the infroduction of new discoures refecantes (o e Enad). and avemt
modificafion by losational or tamporal adpuneta. The former will be mo-
rial to define ‘blocking' factom for mole idenfification rules, the lakter will
prowide desper semantic characherieatiome of aonbeoctual relaticons betmeesn
framen, such an temporal sequence. This calls for & variable-depth seman-
tirA ronAfruction Acchi becure that allows tangebed refinemmt of the samanic
represantation.

(K] Meunir El Motamaden (born Aprild, 1974) is a Maormoean., In Fabro-
ary N3 bawan enmvicted [ ], Asof April 2004 hais the anly paraon
to hawm been comwicted in direct ralation to the Sephembear 11, 001
atharkn. Tha wardict and pantenos weee et aride on appeal [.] A
new trial in expeched in mid- N0 (From Wild pedia)

3.3 Acquisilen of role-Hnldng pattorns

We hase identified sarious pakterns of leeder-semantic and eonbeedual rela-
tirme that support the indudion of ao-referanos relakinone betmesn frames
and rolem: FrameMet's frame relatinne proved smential for linking eomteer-
tually related (neghbonring ] frame instancm. Diffarent types of enteedual
ralatinnA maould ba obeeresl to muppart mole idenfificalion: synfactic and
pamantic ambedding, anaphoricity, connectedness by diseoures relations or
murfars linearisation, an wall an refarantial and tamporal ramantic proparties.

More data needs to be imvmtigabed to deamins the weight of the in-
dividual fackors. In particular, we need fo mode referential properties of
nrunA avd verbe in order to define ‘blocking fackom' for mole identification .
In future work, we will apply statintical methods for asquiring role-linking
pattarnn from analyeed (annotabed) tesd ram ples of A restricted domain, lika
CRIMINAL PROCESS.Y Theaim i tn learn weighted role-linking patherns thak
an e frirmaliesd] an probabilistic inferanos rles.

R4 consrhion relation & alred y defined in Mrarelet hnt ont yet hmadly annontated
*Por eperimemtn alrmg thewe Bnes, wee [Liakatn aned Pnlman, X141



We hase provided an abetrach definitiom of semantic eontool in terme of
the agent: ole marked by inheritanon from the perepectiviang frame TEN-
TIONALLY _ACT [the frame INTENTIONALLY _AFFECT additicmally provides a
patimt rale). Thin will fudlitaba the aoquinition of ledeal samantie eombool
relakinne, yat it calien on the fll specification of mch inharitanes ralakiong
in thea FramelNet data (for the chosen domain).

Bared on inferred or given molelinkings and subframe relatione, we aonld
alnn learn mera inmlwel pattarns of "hridging' infaranesn hamreen framen.
In (1] (repeated an (6]). given the mntedually related (mubject of YVPa)
mlm SENTENCING CONVICT and BESCAPE BRCAPEE, and given the laarned
rolelinking of SENTENCING CONVICT And PRISON INM ATES. wa cAn infer an
inAtanes of the PRISON frame, with PRISON INMATES mafarantially bound o
the ERCAPE ERCAPER.

(6] [Baragiolalcmucr oz bad previously been comwicied of murder in
Italy, but had ercaped in 1980 and obtained Swimm citizenship.

4 Towsrde Automation

For antomabed prosessing of framebased texd meaning represeotations, wa
build on A emputational eyntax-samanticn interface for frame aamgn ment;
with interfames to & frame-hased rearoning anchi bk,

4.1 An LFG-hasod Syntax-Semantics Imbarfaca

We amploy deep syntactic sapresmtation s provided by large-seale LG gram-
mara [Butt & al., 2002) ar & syntactic bams for frame-base] meaning an-
mignmant. In Frank and Semecoy (A004] we bare built a meodolar syohasc-
pamAntics imterfase whers frame samantic representationg are projected from
tha fatructura cutput of LFG paming. Thin architecture yields partially
rrmnacherd frame structures in the projected frame semantics lager.

We hame built intarfacss to o systam for stafistieal frame and mole as-
mgnmeant: [pen Baldewsin at al., N)4] that provides dirambignated frame
amignments for A given tet. In addifion, we hame defined inbarfaces ta
inenrparabe en-referancs informakion provided by exbernal anaphora and on-
rafaranes reanl ntion mywetame irko the prajected frame represantations.

For further refinement; of the frame semarntic representabions. ae defined
semantics cnatruckinn rules for maodifiers that realies exdhrathamakic roles.
In nimilar ways, we will inkrodues partial representabions to model refarential
and tamperal proparties of noune and mwrhe, reEpectivaly

ul



4.2 Loglcal Ropresontation and Resaconing

The FramelN e data does oot immediabely lend itedf for ues in ankomabed
reRReming . An it does aot pak come with & formal intarpratation. In joint werk
in Banmgartnar and Burchardt (2004]. wa hame tranefarred the FrameMat
framen and aAented frame relabions into normal bgic prgrame to e inter-
preterd under the sable model remaniine. The paper gives angumenta for
chooring thin frameworlk inatead of Deseription Logies which in eurremntly
propeand ag. in the onbexcth of the Samantic Wab.

An an ardditional knowledga soures, we bhass inkegrabed the ST MILO
cntology (Miles and Pesse, NI(L), uking an existing Ward Sense Disambigua-
tirm myebam and mapping from WordNet fo SUMO /MMILO dases. Diram-
higuatinn on the basis of ‘WardNet also allowed us to accme Frameet by
way of & 'detour' via WaodNet ayoeeta and relations. Thus, we can hypothe-
aiRa frame projections for predicabes that are not yet induded in FrameWet,
impreving the amerage of oor H:?'H‘I'.Eﬂ..jn

5 Conclugion sred Outlook

We presenterd a care sy that inwestigates frame semantic annotations of
rrmtignene teca an shallow forme of bed: meaning representation. We estab-
lishewl patherns of ambinatiom of leode-semantic and eonbeodiual relakions
that san b uped tn anrich partially eonnected frame structuces by heuriatic
inferanca of eo-rafermtial relations. In future work we will investigate the
antomated acmistion of rolelinking patbarne from anneotatbed tecds.

Framelat'n ‘acanaria' framen turned out particulasly affective for estab-
lirhing rale-linking ralations. The linking pattarns are oot eeAnATio Apecific,
and can tme be regarded as domain-independent methods for frame-banred
Informaticm Extrantion (pimilar to templaka filling and manging] . where ses-
narin framen sarms an lingninticall y motivabed ‘domain models'.

With the choics of frame pamantic structures aa building bloelm for a
text meaning representakion. we deliberately opted for partiality. We aim
at an architectura for mbust samantic proseming with incramental depth
af remantic analymin. Starting from mobust frame samantic procesring for
roArpegrained information anceme, wa want to allow for ineramental anrich-
meart: of the semantic representatione to bandle epecial taaks that requira
mera finegrained and truth-eenditional semantic informakion, mch an ag.
answer validakion in QA

T4 drmmmatration of thik fanctimabty (with maonal WS can be fmoed = http:
ffwww. cdld_nnd-wh.da/"a1 oy opd ~ benfw i i@ frnne o -
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