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Types of I[E Tasks

- Extraction of ...

~ o Jiopics

—— =)

« Named Entities

— o Simple Relations

— Complex Relations (template filling)

— « Apnswers torad-hoc guestions (QA systems)

o Some tasks require the merging of information_from

different parts of a document (e.g. template merging)

and/or the fusion of iInformation from several

documents (Information fusion).
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IE Core Technologies

A wide range of technologies for infermation extraction has

emerged.

Technologies range from non-linguistic approaches, e.g.,
methods for the exploitationr of formatting and other formal
— properties of semi-structured-documents all- the way-to truly
linguistic appreaches.
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IE Core Technologies

s ovwx Fw uHe cow IN the sense of computer science usually
exhibit a complex linguistic structure. NLP methodsare
employed to detect and exploit this structure.

- %  Depending on the amount ofi structural analysis, NLP methed
~— may be classified as vkoarz Or cnns Methods.

% Whereas deep methods try toranalyze most or all-of the
— linguistic structure, shallow-methods derive-much less
structure.
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IE Core Technologies

% DISCrete methods are based on symbolic rules, patterns,
principles such as rewriting rules or regular expressions.

% Nondiscrete methods are based on statistical/probabilistic
~ technigues or neural networks.
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hallow-NLP
o Coarse-grained linguistic analysis tailored to a specific

domain
L ess structure
o Direct mapping from linguistic to-domain: structure

-~ Widely used approach
» Bottom-up, chunk recognition (named entities, NP, verb
« Template filling on basis of domain-specific verb-frames or

nthoar nattarnc
ULIIC] ALLTI IS
Bridgestone Sports Co. said Friday it had set up ajoint venture in Taiwan with
a Japanese trading house to produce golf clubs to be supplied to Japan.
A4
[COMPANY][SET-UP][JOINT-VENTURE] (others)* withfCOMPANY ]
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Shallew Techniques

» Use of finite state transducers which map. from
— surface form-to IE relevant concepts and relations

-« Systems and platforms

» SRI Technologies
» FASTUS
o Sheffield
e GATE
 DFKI IE core technologies

o |E from_real-world German free texts
e SPROUT
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Why Einite State Technolegy?

~_® most of the relevant local phenomena can be easily '

expressed as finite-state devices

ime & St n officier

s \JPU\-UU I T TITJIT1 IU]

— % existence of efficient determinization, minimization

.o 1 : | " ’ il
context free grammars or unification grammars, but
application developers prefer more pragmatic
solutions
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KEYWORD RECOGNITION (1)

O
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KEYWORD RECOGNITION (2)
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KEYWORD RECOGNITION (3)
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textual PART-of-SPEECH filtering rule:

formis a cuwiue 10nu and the next

POS-FILTERING (1)




—

Tokenization \

Filtering

SiSAeUY X2 207

M Morphol oglcal and \
Lexical Processing Part of Speech Tagging
Word Sense Tagging

Fragment Processing
Fragment Combination
Scenario Pattern Matching

Discourse Analysis Coreference Resolution

Inference
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FASTUS

Acronym fOI’) O 6 WDWH $ XVWRPE DVWQ 7 H[ W8 QGH U/\W QG L J

\‘ 6\ VVH P

« Developed in SRI International, Menlo Park, Califernia

~» Joined MUC-4 (92), MUC-5-(93), MUC-6 (95), MUC-7

(97)

o English and Japanese
* |nspired by

o the performance in MUC-3 that the group-at the University of —

~ Massachusetts got out of a simple system [Lehnert et al., 1991

—» Pereira’s work on finite-state-approximations-of-grammars
[Pereira, 1990]

e \Works as a set of cascaded and nondeterministic finite-
state automata
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FASTUS Architecture

MRLQ WY H QW UH— VHWXS

- %UGJVWQH 6 SRUW 7 DIZ DQ & R |

QRXQ JURXSV. D RFDOFRQFHUQ

YHUE JURXSV. KDG VHWXS
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Example of Phrase Recognition
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Example of Domain Event Pattern Recognition

Salvadoran President-elect Afredo Cristiani]? condemned
m[the terrorist Attorney General Roberto Garcia

Alvarado]! and | the Farabundo Marti National
B iberation Front (FMLN) of crime]?

7 Z R SDWWHUQV DUH UHFRJ QL] HG

HUS H VWD W U! N LTOOLQ J K1 + X P DQ /7 DUJ HW

*RYW I|ILFLDO DFFXVHG 3 HUS 2 UJ! RI ,QFLGHQW

7 Z R LQFLGHQWVWX FWK UHY DUH FRQ VWX FWHG
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“‘pseudo-syntax”

+  I'he material between the end of the sulbject noun
~ and the peginning of the main vVerb group must be
~_over, for example,

o Read over prepositional phrases and relative clauses

1. Subject {Preposition NounGroup}* VerbGroup
2. Subject Relpro {NounGroup' | Other }* VerbGroup:

— The mayor, whorwas kidnapped yesterday, was found dead today.

+ Conjoined verb phrase, skipping over the first conjunct a
associate the subject with the verb group In the second
~—_conjunct

Subject VerbGroup {NounGroup|Other}* Conjunction VerbGroup

Course: Intelligent Information Extraction £
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Broblem of “pseudo-syntax”

H VHP DQWF FROAWQWEDQ EH UHDGO] HG L@ G LI

\Y/

0 P DQX IDEW UHV E D UV

DUV DUH P DQX IDEW UHG E\ * 0

50 Z KLEK P DQXIDFWUHV FDUV

EDUV Z KLEK DUH P DQX IDEW UHG E\ * 0

EDUV. PP DOXIDEW UHG E\N * 0

0 LV WVR P DQX IDEW UH E DUV

NI\ S i A c D N T N A O~ S i | %* n
DUV, DO VX = T PR IO VWA U S =\ 1Y)

0 LV D EDU P DOQXIDE W UHU

4 X HVWRQ + RZ B DQ\ UXGIV DUH Q@QHHGHG WR HI[ WD E WD Go

UH'GH Y D@ WS DWH UQ V™ K\ QR WX VLQJ D QQJ X LVWE W HR U\

S HUIRUFP DOFEFH YV & RP S RWOEH

. 7% & ,7 8 6 KRXUV W S UR E HV V 0 HV VDJ HV

® ) $ 6786 P LOXWVYV W SURFHVYV P HVVDJIHV

Py
i i §
£ —_
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Example of Template Merging

Salvadoran President-elect Afredo Cristiani condemned the
terrorist Attorney General Roberto Garcia Alvarado
and the Farabundo Marti National Liberation Front

crime

Incident: KILLING
Perpetrator: errorist
Confidence: L

Human Target: , Roberto Garcia Alvarado

Incident: KILLING
Perpetrator: FMLN
Confidence: Accused by Authorities

Course: Intelligent Information Extracti Human Target' Roberto Garcia Alvarado

Neumann & X
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Domain Adaptive IE Architecture

7 T \W
— Vv

* systematic treatment or domain-
independent and domain-specific
knowledge
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UFDs

8 ) ' .

IOWGHSHQGHQF\ EDVHG VWXFWUH RQO XSSHUERXQGYVY IRUDWMDFKP HQWDQG VFRSLQJ

underspecmed (partial) functional descriptions

[rnDie Siemens GmbH] [, hat] [, .., 1988][\-einen Gewinn] [,,von 150 Millionen DM],

[compWell] [ypdie Auftraege] [opim Vergleich] [;pzum Vorjahr] [, um 13%] [, gestiegen
sind].

37 KH VIHP HQV FRP SDQ\ KDV P DGH D UHYHQXH RI P LGOR Q P DUNV LQ VIQFH WH

year

RUGHUV LQFUHDVHG E\ FRP SDUHG WR DVW\ HDU"~

Iaat
Iat

6 &

Siemens {1988, von(150M)} steigen

Gewinn

6 XEM

{im(Vergleich),zum(Vorjahr),um(13%)}

A

A - a 'f
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Major Shallow Components

C++ Toolkit for weighted finite state transducers (WEST)

s e.g., determination, minimization, concatenation, local extension
— (follewing-advanced approaches developed at AT& T, Xerox)

o compact and efficient internal representations

 Dynamic tries for lexical & morphological processing
~ recursive traversal (e.g., for compound & derivation analysis)
obust retrieval (e.g., shortest/longest suffix/prefix)

Parameterizable XML-output interface

-~ Both tools are portable-across different platforms (Unix &
Course: | mmeNmacd@wsJﬂD &
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DP HG ( QWW ) LQGHU FRQW

Ac

mpiled as WFSA (new token classes)

titiesrmay appear without designators (companies, persons)

xicon for storing named entities without designators
for named entities, example:

QG Z IH HW D G

5HUGHUEDGLVF

V WILFNwd |1] U] N

biguity using the dynamic Iexicon:
1 be-a persen-name-orcompany-hame{o o
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Performance of
Shallow Tlext Processing for German

Yo, DIVILV.
corpus of German business magazine ,Wirtschaftswoche” (1.,2MB, 197118 tokens)

® 3 HUIRUP DQFH

~32sec. ( ~6160 wrds/sec; Pentiumlll, 500MHz, 128Ram

. JJDQXQM@JZOJODDJOkEﬂS)QJﬂJJDm Precision
» compound analysis: 98.53% 99.29%

part-of-speech-filterung: 74.50% — 96:36%

amed entity (including NE reference resolution; all 85% R, 95.77% P)

* person names: 81.27% 95.92%
* companies: 67.34% 96.69%
» |ocations: 75.11% 88.20%

» total: 73.94% 94.10%

fragments (NPs, PPs): 76.11% 91.94%

Neumann & Xu Esdlli Summer School 2004




A |

lebusiness and coverage

& X UUHQW FK X QN SDUVHU

bottom-up:

recognition

main problem:
tream of phrases even recognition of simple sentence structure depends on

performance of phrase recognition
I J

QRP ODAO] DWRQ VW H

- relative pronouns

EL_L&ZQQDII]DII >' LH YRP % XQGHVJ HULFKWKRI XQG GHQ : HWEHZ HUEHUQ DOV

| 9 HUVWRVV J HJ HQ GDV . DUWOOYHUERWJ HJ HLVVHOM | HQWDCH 7 9

9 HUP DUNWQJ @LVWJ | QJLJH 3 UDJ[ LV

v
Stream of sentences

(>FHQWUDOW‘-IO—|YLVLRQ P DUNHWQJ FHQVXUHG E\ WH* HUP DQ

) HGHUDO+ LI K & RXUWDQG WH JXDUGV DJDLQVWXQIDLU FRP SHWWRQ

DVDQ DFWRI FRQWP SWDJDLQVWWH FDUWVHOEDQ@LV FRP P RQ

S uUD FW_FH)

Course: Intelligent Information Extraction PR
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LYLGH DQG FRQT X HU VWDW J\

Text (morph. analysed)

first compute topological structure of sentence

,——secondapply phrase recognition to the fields——

[ [ " IHVH $ QJDEHQ NRQQW GHU

Fied %XQGHVJUHQ] VFKXW DEHUQLFKWEHVWWJHQ] [

Recognizer . LQNHOVSUDFK YRQ + RUURU] DK Q4 Q [ GHQHQ HU

NHIQHQ * M XEHQ VFKHQNH]].

7KLV IQIRUP DWRQ FRXG@GQMWEH YHUULHG E\ WKH %RUGHU3 RQFH

. IQNHOVSRNH RI KRUUEEMX ILJ XUHV WWKDWKH GLGQUWEHQHYH

Phrase
Recognizer (YD OXDWRE
400 sentences (6306 words)

sentence structures Clause struct.: 91.62% F )

All components: 87.14% F

P RUH GHWLOV ITQ 0 DVWUWHVLV RT & % UD X Q DQG

O-% UD O3 IVNRINMNIL & 1 | o
Qo SV INR OV N b L 13

11 oM o Wal
I—HxP—D

Fct. descriptions
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finite state grammars

6 WWHDP RI P RUSK VI Q Z RUGV

1 DP HG ( QWWHV

\ 4

%HFDXVH WH 6 IHP HOV & RUS Z KILFK VWRQJQ GHSHQGV R

7 RSRRJILFDO6 WX FWK UH

" The divide-and-conquer parser: a series of conquer parser: a series of

9 HUE * URXSV

\4

% DVH & O X VHV
A

Weil die Siemens GmbH, die vom Export Verb-FIN, Verluste Verb-
FIN, Modv-FIN sie Aktien FV-Inf.

| |

Well die Siemens GmbH, Rel-Clause Verluste Verb-FIN,
v Modv-FIN sie Aktien FV-Inf.

0 DLQ & ODX VHV

v

& DX VH & RP ELQDWRQ

Subconj-Clause,
Modv-FIN sie Aktien FV-Inf.

3 KUDVH 5 HFRJ QLWRQ

Clause

\4

8 QGHUVS HFLILHG GHS HQGHQF\ WJHHV

Course: Intelligent Information Extraction
Neumann & Xu Esdlli Summer School 2004
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*3 general_currency_sign [l I
*9 generalmoney [l B

” general_percent . .

*$ general_percentage [l W

{foken & [ SURFACE "L", ID #currency & JPY |

| token & [ SURFACE "§°, ID #currancy & usd

| token & [ SURFACE "€, ID #curmancy & 1

| token & [ SURFACE "L", ID #currency & GBP [
F= #CUrrency.

. Dy rule for armoaunt waith comma: 257 000"

g eneral_amount_with_comma .
(token & | TYPE any_natural_number, SURFACE #num1 |
token & [ TYPE comma, SURFACE #comma ]
token & [ TYPE any_natural_number, SURFACE #nhum2 ] )
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Kl

Me_Grammars MewEnglishnewEnglish. sgr
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) UHHZ DUH "



—6 3IUVR8 7+ ++$SSEAHFDWRQOQYV— — — — — — — — —

e

£ , QG X VWLDOS UR MHF W

& & $ *+ & XVWP HU& DUH $ XWRRP DWRQ 7HGOGNRP

4 $ 6\ VWP Z IWK GLDORJ IDFLOWHY IRUWOIFRP P X QLFDWRQ

GRP DLQ

$* 52 6 HUYHU & HO 6 5 /

0 RQLWRULQJ DQG 0 LQLQJ & XVWP HU2 ULHQW WR Q

A ,QWUQDOS UR M F W

( [ WD AQQN

,QIRUP DWRQ 6\ VWP FRP ELQLQJ ,QIRUP DWRQ ([ WDFWRQ DQG

+\ SHUOQNLQJ

IRU7 RXULVWF GRP DLQ



—6 3IUVR8 7+ ++$SSEAHFDWRQOQYV— — — — — — — — —

e

£ (8 IXQGHG S UR MF W

$

,5 ) 2 5 & ( $

,5 )2 5 H& DVWLQ ( XURSH
7RRO IRUIRUIRUHFDVWQJ DLUWDIILF LQ ( XUR S H

0O (0 3+ ,6 0 XOMAQJ XDO& RQWQWIRU) H[ LEOH ) RUP DW,QWUQHW

3 UHP LXP 6 HUYLFHYV

3 OODWR UP IRUFURVYV OAQJ XDOSUHP LX P FRQWQWVHUYLFHYV IRU W LQ
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Combining Deep and Shallow NLLP
for |E




Isn't SNILP eneugh?

o Many - simple"NL tasks only need - SNLP
o E.g., text clustering, Named: Entity recognition, term extraction,
binary relation extraction

|« |nformation extraction: 60% f-measure barrier in case of scenario.
41:@171131 a{EEX{TaCﬂGﬁfﬁﬁ , P DQDJ HP HQWVXFFHVVIRQ b@f’ﬁ’piEXﬁ
phenomena:

o Grammatical functien/deep case recognition
* Free wordorder in-German

o Multiple sentences
I« Reference resolution-fortemplate merging

o Content-oriented Web-services/Semantic Web
s |More precise structural extraction.-needed
« E.g., ontology extraction, question/answering systems

|
-~ = Shallow: systemsfaregewﬂg@leeper#equesﬂﬂgmereaﬂdmere%

accurate linguistic information
'ﬂﬂ{66]fﬂﬂ@ﬂﬂfﬂeeﬁﬂiﬁ:ﬂmﬁﬁﬂeﬂ&%

Course: Intelligent Information Extraction f :
Neurmann & Xu Esslli Summer School 2004 3




Possible Integration Scenario

The parallel approach  The approach

o Run SNIEP and DNLEP-in
parallel
— prefer results from DNEP———

(0 , QWH J UD WH G | OH[ LE OH D UF K LWH F WX UH

Z KHUH FRP SRQHQW FDQ SO\ DWW HLU

VWUH Q J WK V

J PJDb]EIILfdi”ELEIIIH 0_ CE‘SS]']Igi O &DOO' 1/3 RQ UHVXOW RI 61/ 3
speed when processing large
gquantities-of text: :

5HVXOW IURP 61/3 XVHG WR

» Precision: slowest component LGHQWLI\ UHOHYDQWFDQGLGDWHYV IRU
b effects overall speed RQ GHP DQG XVH RI ' 1/3 GRP DLQ

VS HFLILF FULWHULD

Speed: overall precision_hardly
distinguishable from shallow-
0n|ysystem LQFUHDVH WKH FRYHUDJH RI ' 1/ 3

4P£Nwﬂlway54jm395|t7 8 VH 61 /3 WR JXLGH ' 1/3 WRZ DUGV

WKH P RVWONHO VI QWDFWF DQDO VLV

5REXVWQHVVY KDQGOHG E\ 61/ 3 WR

OHDGLQJ WR LP SURYHG VSHHG XS

Course: Intelligent Information Extraction

Neumann & X




- relationship
¢ Integration of DNLP, I the analysis exists and it is relevant,

~ for extracting

~— « relationships embedded inrcomplex linguistic constructions,e.g., free
word_order, long distance dependencies, control and raising, or

Passive

Combining the Best of the Two Worlds for |E
» utilization of SNLP' as primary linguistic resoeurces for
* robustness, efficiency and domain-specific interpretation ofi local

.+ combination. of finite-state technology with_unification-based

formalism for
» definition of template filling rules, scenario templates and template

elements
e Using unification and subsumption check as basic operations for

template merging

Py

Course: Intelligent Information Extraction -
Esslli Summer School 2004 3

Neumann & Xu




A Simple Example

ter the retirement of Peter Smith,
any-Hoppwas persuaded:to take over the developmen

hallow: retirement of PN " [Person,_Out

Course: Intelligent Information Extraction Fa
Neumann & Xu Esslli Summer School 2004 3




" A constraint-based, lexicalist approach to.grammatical
-~ theory. |

¢ Model languages as systems of constraipts |

s | inguistic units and their relations are expressed by

- typed feature structures

_* No transformations for unbounded dependencies

Head-Driven Pharse Structure Grammar
(HPSG)

o Multiple iInheritance hierarchies for lexicon organizatien |

s More information see

o hittp://lingo.stanford.edu/erg.htmi

o Nittp://swaaw. coll.uni-sh.de/% /Ehansu/courses/hpsg._arch.himl

o hittp://www.coli.uni-sh.de/%7Ehansu/psfiles/hpsa.ps

Course: Intelligent Information Extraction z:“

Neumann & X Esslli Summer School 2004 ef




A Phrase Structure Example

Course: Intelligent Information Extraction

Esslli Summer School 2004

Neumann & Xu




Course: Intelligent Information Extraction

Neumann & Xu Esdslli Summer School 2004




OUUI SC.

Neumann & Xu Esdlli Summer School 2004




ybrid information extraction architecture
iop:of Whiteboard Annoetation - Machine |

« domain modeling for hybrid architecture

s Semi-autematic construction of template filling rules

) S : " |
e RQeuristics for domain/relevance-driven access to
different levels of WHAM

~ = evaluation
» hybrid approach

» improvement after integration of deep NLP

Course! Intelligent Information Extraction ;—“-
Neumann & Xu Esslli Summer School 2004 (3




" QWHJ UDWLR Q@ RI 6 KDGR Z DQG ! HHS $ QDO VLV

*RDORT LOWJ UDWHG pK\ EULGY VY QWFWF SURFHVVLQJ

7 = X N H DQ H HQ 0 1AllOW _allad

% 3 UHFLVLRQ DQG ILOH JUDLQHGOQHVYV of deep syntactic analysis

/[ H[ [EDO,0WdJ UDWR Q

» SPPC-HPSG interface: building HPSG lexicon entries “on.the fly

— Named entities, open class categories (nouns, adjectives, adverbs, ..)

& HPSG-GermalNetintegration-  (Siegel, Xu, Neumann 2001)
— association with HPSG lexical sorts

% FRYHUDJH DQG URE X VW)H VYV

- 3 KUDVDOLOW J UDWRQ IR UK\ EULG TV QWD FWF S URFEHVVILOJ

* Robust, stochastic topological field parsing

» |ntegration of shallow topoelogical and deep syntactic parsing

%% HIILFIHQF\ DQG UREXVWHVV

Course: Intelligent Information Extraction

Neumann & Xu Essli Summer School 2004 (3




L, QWHJ UDWR @ RI 6 KDOR Z DQG " HHS $ QDO VLV
— Problems and Solutions —

VWH I UDWH'G R IF VK DOR Z DQ@G G HHS S DUV LEQJ

Guiding deep analysis by shallow (chunk-based) pre-partitioning
Interleaved l\hygrm\ thlln\Mjg@e4g4gnge§glng

7 KH GHHS VKDOGR Z P DS SLQJ S URE GIP

"+ Chunk parsing not isomorphic tordeep syntactic
~ structure (,attachments®)




Discourse
Template Merging

Template
Merging
Rules
Sentential

Template Merging

Shallow TF
(SProuUT)

Pattern-Based
TF Rules

WHAM

PredArg-Based
TF Rules

N Subsumption
Check
and
Unification

~ ~ .
SO umimer SCroo




Typed Eeature Structure (TES) for |E task

5 V. D TRUP DO@QJ X DJ H TRRUW H P RGHOQJ RI W H GRP|L

YR EDEX @ U\ DOG WK HLU UHGWR Q V- LQ- WK H W S H G K LHUDUE

Template elements
Scenario templates
Linguistic units

Domain ontologies
— Rulesfortemplate-filling and template-merging-

" \ QDP LF RQOQH FRQVWXFWR®Q RI WP S @ W V

/) 6 X QLFLHU V- XS SR UW Z HG@RUP HG X QL LEDWRQ® RIF 7) 6 V-

DG VXEVXP SWRQ EKHEN

Course: Intelligent Information Extraction

Neumann & X




(Example)

,QWH UDEWR @ R I SDVVLYH EFRQWRODQG P X OMS GIf QDP HG HQ WWH V

%HFDXVH RI WKH UHWUHP HOWYRQ 3 HWUO e« GHU

+ DQV %YHFNHUZ DV SHUVXDGHG WR WNH RYHUWH GHYH®RSP HQWVHFWU

3 DWMHUQ EDVHG 7 ) UXOH 6 KDORZ 7 )

UHWLUHPHQWt YRQt II31 > s II

\4

" WD NH RY HUWu
3(5621B287 "3 HWHU 0« OOHUUM

II+DQV %HFNHUu
II'GHYHORSPHQW

VHF WRU p

<

3(5621B287 "3HWHU 0+« OOHUU

>

3(5621B, 1 " +DQV %HFNHUQB
"GHYHORSPHQW

VHF WRUp
Course: Intelligent Informatior

Neumann & Xu




Semi-Automatic Construction ofi Template
Eilling Rules

+ learning relevant terms (Xu et al. 2002)

- a KFIDF term-classification method

- verb-noun:collocations

— adaptation-of relevant terms:torhybrid-architecture

= ¢ roar z . adjectives and neuns as triggers for pattern-based template
filling rules, e.g.,

Ao I

The_previous president of car supplier Kolbenschmidt, Heinrich Binder

Successor of the officeholder Hans Guenter Merk

- wus . verbs as triggers for lexicalized unification-based template

filling rules, e.q.,

General manager Eugen Krammer (59), ..., will resign from his office on May 31.

1997

if a domain is dominated by relevant verbs, it is helpful to integrate

DNLP




-a specific TEIDE measure: KEIDE

~__aword is relevant if-it occurs-more_ frequently than other words

-~ In a certain category-and rarely-in other categories.

occurs

Course: Intelligent Information Extraction
Neumann & Xu Essll Summer School 2004




Term Classification

Course: Intelligent Information Extraction _




Xperiment

_» Input; classified documents

-~ o Domains: s

ock market, management

Course: Intelligent Information Extraction




Stock Market

$ NWH QE | UVH [stock-exchange]
9 HU QGHUXQJ [Change]

* HZ LQQHU [Winner]

9 HUQH UH U [lOSGf]

+ RFKWHI [up and down]

7 LHI [deep]

& DUERQ [carbon]

$ NWH [stocks]

X [stock price]

Course: Intelligent Information Extraction )
Neumann & Xu Essli Summer School 2004 (5




Management Succession

£ P RVWUHAHYDQWWUP V DUH YHUEV

EHUXIHQ [appoint to]

Z 1 KMQ [choose]

« EHUQHKP HQ [accept]

EHVW GHQ [nominate]
YHU®D VVHQ [leave]

Z HFKVH® [change]
DXVVFKHLGHQ [resign]
QDFKIRQ HQ [succeed]

] X Us FNWH W Q [resign]

D Q WH WH Q [assume office]

Course: Intelligent Information Extraction )
Neumann & Xu Essli Summer School 2004 (5




€ YHUE ORXQ FRORFDWROQV

5 XKHVW QG [retirement], WUH WH Q [step]

/ HLWK QJ [Ieadership], «EHUQHKP HQ [take OVGI’]

£ * H Uyp DQ lUHH 72 R UG R UG H

—Oo —O L . L

s not sufficient to take into account only bigrams, ’rrmmmc e.g., the word

A=A ] T TN G A = A A= A & e = J MIU A | A

order between verbs and nouns is not fixed and very often cuscontinuous

o consider all possible term pairs in a sentence ignoring the linear order
- verb noun
--adjective noun
- ouNn_Noun

€ XVIQJ GLIHUHQWDVVRFIDWRQ P HDVXUHV ( YHUW

o T-test (Daille, 1996)
o Log-Likelihood (Manning & Schitze, 1999)

Course: Intelllgent Information Extraction ;
Neumann & Xu Essli Summer School 2004 (3
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If a sentence contains relevant verbs and verb-

noun collocations In addition to other terms, the
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Course: Intelligent Information Extraction

Esdslli Summer School 2004
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jon or fremp

ooth at sentential leve
Proof of
o usefulness of hybrid architecture
¢ how much iImprovement deep NLP helps to ach
o Whether domain modeling gives right predicatior




~ = construction of an evaluation coerpus based of
following criterion

o the more relevant verbs and nouns a sentence contains, the more

IS the sentence in this domain.

s 1 7 : the relevance of a noun term j occurring in the sentence

o selection of 50 top relevant sentences in management
sua:essaenﬂemai

OuUr'Se: O] l' —X1aC '

Neumann & Xu Esdslli Summer School 2004




=S
construction of an idealized case, which is not affected b
performance of the current system

<sentence id=1>
VKDORZ !
<template name="management_succession” >
<slot name="person out”> u + nue Huw( k vark </9lOt>
</template>

VKDORZ !

Dr. Heinz Neckar ...
... manager
of ..., as successor

Dr. Herbert Ehrlich © S - :
<template name="management_succession” >

<slot name=" person_i N"> U + Hio] 1 HENDU </FOt>
</template>
<template name="management_succession” >
<slot name="person _out”> u + Hue Huw( k vark </SlOt>
</template>
GHHS'!

</sentence>

Course: Intelligent Information Extraction L
Neumann & Xu Esslli Summer School 2004 e)“




Evaluation at Sentential Level: Scenarios

= applying sentential template-merging:t

o shallow templates only.

o deep templates only.

¢ fusion of shallow and deep templates




X QLRQ 6 KDQORZ

precision=1.0 (manual annotation)

» Verbs play a more important role than nouns and adjectives in manage

complementary to each other in most cases b hybrid architecture

Course: Intelligent Information Extraction

Neumann & X




Additional Important Issues

~ » Build richrand robust semantic representation
for |E

o Domain specific discourse analysis for
template. merging

o Anaphora resolution
e Ontology inference
o Evaluation




