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Ivan Cankar

Writer

Ivan Cankar was a Slovene writer, playwright, essayist, poet and political
activist. Together with Oton ZupanGic, Dragotin Kette, and Josip Murn,
he is considered as the beginner of modemism in Slovene literature.
Wikipedia

Born: May 10, 1876, Vrhnika
Died: December 11, 1918, Ljubljana
Education: University of Vienna
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Ivan Cankar

From Wikipedia, the free encyclopedia

Ivan Cankar (¢ pronunciation (help-info)) (10 May 1876 — 11 December 1918) was a Slovene writer, playwright,
essayist, poet and political activist. Together with Oton Zupanéié, Dragotin Kette, and Josip Murn, he is considered as
the beginner of madernism in Slovene literature. He is regarded as the greatest writer in the Slovene language, and has
sometimes been compared to Franz Katka and James Joyce.[1]
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Biography (e

Ivan Cankar was born in the Carniolan town of Vrhnika near Ljubljana. He was
one of the many children of a poor artisan who emigrated to Bosnia shortly
after Ivan's birth.2l He was raised by his mother, Neza Cankar née Pivk, with
whom he a close, but [314] The figure of a

it ing and i mother would later become one of
the most recognizable features of Cankar's prose [5I°] After finishing grammar
school in his hometown, he studied at the Technical High School (Realka) in
Ljubljana

Cankars birth house in Vrhnika

During this period, he started writing literature, mostly poetry, under the
influence of Romantic and post-Romantic poets such as France Preseren,
Hei

Create account & Log in

View history Q

Ivan Cankar

Born 10 May 1876
Vihnika, Duchy of Carniola,
Austria-Hungary (now in Slovenia)
Died 11 December 1918 (aged 42)

Ljubljana, Kingdom of Serbs,
Croats and Slovenes (now the
capital of Slovenia)

Ocaupation Writer, essayist, playwright, poet,
political activist

Genres  plays, short stories, short novels,
essays

Literary  Symbolism, Modernism

movement

ich Heine, Simon Jenko and Simon Gregoréit. ] In 1893, he discovered the epic poetry of Anton ASkerc, which had a

huge influence on the development of his style and ideals. Under Askerc's influence, Gankar rejected the sentimental post-Romantic poetry and embraced literary

realism and national liberalism. (%]

In 1896, he enrolled at the University of Vienna, where he studied engineering, but later switched 1o Slavic philology.?] In Vienna, he soon started to lead a
bohemian lifestyle. He came under the influence of contemporary European Iiterature, especially decadentism, symbolism and naturalism. He became friends with
Fran Govekar, a young Slovene writer and intellectual living in Vienna, who introduced him to positiyism anc natgiratism. ] Between 1897 and,1899, Caakar's cofe 0 (v
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DBPedia entry
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dbpprop:dateOfBirth
dbpprop:dateOfDeath
dbpprop:deathDate
dbpprop:deathPlace

dbpprop:genre
dbpprop:id
dbpprop:influenced
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dbpprop:movement

Read Edit

1876-05-10 (xsd:date)

Wrhnika, Duchy of Carniola, Austria-Hungary

10 (xsd:integer)
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dbpedia:Kingdom_of_Yugoslavia
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Ivan_Cankar_

most of modern Slovenian literature, Fulvio Tomizza
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Cankars birth house in Vrhnika

realism and national liberalism. (%]

the most recognizable features of Cankar's prose [SI°] After finishing grammar
school in his hometown, he studied at the Technical High School (Realka) in
Ljubljana

During this period, he started writing literature, mostly poetry, under the
influence of Romantic and post-Romantic poets such as France Preseren,

Create account & Log in

Q

Ivan Cankar

orn 10 May 1878
Vrhnika, Duchy of Caiola,
Austria-Hungary (now in Slovenia)
11 December 1918 (aged 42)
Ljubljana, Kingdom of Serbs,
Croats and Slovenes (now the
capital of Slovenia)

led

ceupation Wiiter, essayist, playwright, poet,
political acivist

Genres  plays, short stories, short novels,
essays

Literary  Symbolism, Modernism

movement

Heinrich Heine, Simon Jenko and Simon Gregor&ic. ] In 1893, he discovered the epic poetry of Anton Askerc, which had a
huge influence on the development of his style and ideals. Under Askerc's influence, Gankar rejected the sentimental post-Romantic poetry and embraced literary

In 1896, he enrolled at the University of Vienna, where he studied engineering, but later switched 1o Slavic philology.?] In Vienna, he soon started to lead a
bohemian lifestyle. He came under the influence of contemporary European Iiterature, especially decadentism, symbolism and naturalism. He became friends with

Fran Govekar, a young Slovene writer and intellectual living in Vienna, who introduced him to positiyism anc natgiratism. ¥ Between 1897 and,1899, CaaKar's cofe
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10 (xsd:integer)
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10 May 1876
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Text excerpt
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8 (aged 42)

n Of Serbs,
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___ 58] Atter finishing grammar school in his hometown, he studied at | awan.sos
the Technical High School (Realka) in Ljubljana. HEIETIED,

influence of Romantic and post-Romantic poets such as France Preseren,
Heinrich Heine, Simon Jenko and Simon Gregor¢iz.”] In 1893, he discovered the epic poetry of Anton Askerc, which had a
huge influence on the development of his style and ideals. Under Askerc's influence, Gankar rejected the sentimental post-Romantic poetry and embraced literary
realism and national liberalism. (%]
In 1896, he enrolled at the University of Vienna, where he studied engineering, but later switched 1o Slavic philology.?] In Vienna, he soon started to lead a
bohemian lifestyle. He came under the influence of contemporary European Iiterature, especially decadentism, symbolism and naturalism. He became friends with
Fran Govekar, a young Slovene writer and intellectual living in Vienna, who introduced him to positiyism and nagraism. % Between 1897 2nd 1899, Cabkar's corg
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[PDF] Ivan Cankar (1876 - 1918)
Ivan Cankar (1876 - 1918). Najvecji mojster slovenske besede in
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ZIVLJENJEPIS Ivan Cankar
Ivan Cankar se je rodil 10. maja leta 1876 v kmecko druzino na. Vrhniki.
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Ivan Cankar memorial house
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Information extraction Definition

Definition

Information extraction
o type of information retrieval

o goal to automatically extract structured
data from (half-)structured data sources

Subtasks
o named entity recognition
o relationship extraction

o coreference resolution

Slavko Zitnik & Marko Bajec (FRI) Information Extraction

Information
extraction method

15th May 2015 8 /47



Preprocessing

Information extraction

Related work
John is married to Jena . They work at OBI
Sentence detection [John is married to  Jena .[They — work at OBl .|
Tokenization |John ||is| |married ||to| | Jena ||.||They| |work| | oBI |||
Lemmatization John be marry to Jena . They work at OBI
Part-of-speech tagging NNP VBZ VBN TO NNP . PRP VBP
Dependency parsing John is married to Jena
T A s I | |
prep
nsubjpass

IN NNP
. They work
1

at OBI
t L,

Slavko Zitnik & Marko Bajec (FRI)

Information Extraction
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Information extraction Related work

Proposed systems

= BN

Named entity
‘ Named entity ‘ ‘ Named entity J

recognition
o —— — v
PERSON (—]
Coreference resolutionJ

— S E—
- - ®,

[—
ORGANIZATION

S o o KR .
— inaPote imadeonttos e Q
— PERSON o 0T o o 9 o o
EVENT
@ °
ol )

——

Iterative and joint information extraction using an ontology

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 10 / 47



Information extraction Systems classification

General approaches

Information extraction

/\

Pattern-based Machine learning-based
Discovery Rules Probabilistic Induction
- Seed - JAPE - HMM, CRF - Linguistic
expansion - Taxonomy label - N-gram - Structural
matching - SVM, naive Bayes, ...

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015
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Information extraction ~ Conditional random fields (CRF)

Algorithm selection

=TT 0

Naive Bayes Hidden Markov Models Generative Directed Model

CONDITIONAL CONDITIONAL CONDITIONAL

Logistic regression Linear-chain CRF General CRF

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 12 / 47



Information extraction ~ Conditional random fields (CRF)

Conditional random fields (CRF)

1 n mi mo
P(ylx) = 7 IT (e Afi(yinxi) | exp | D Afiyis vio1, xi)
i=1 j=1 j=1

o . 1, if Xi—1 :Mr.,y; = PER,y,',l =0
s vis yi1) = { 0,  otherwise.

Vi ye 2 Yo o discriminative model
o probabilistic label distributions
f o complex interdependent
f f f sequences
o lots of features

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 13 / 47
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Agenda

@ Information extraction
o Coreference resolution
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Information extraction Coreference resolution

About coreference resolution

John is married to Jena . He is a mechanic at OBl and she also works there .

It is a DIY market .

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 15 / 47



Information extraction Coreference resolution

About coreference resolution

is married to.is a mechanic atand also works.

[it]is a[DIY market].

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 15 / 47



Information extraction Coreference resolution

About coreference resolution

is married to . is a mechanic at and also Works.
| |
\ 1y | [ ,

is a|DIY market

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 15 / 47



Information extraction Coreference resolution

About coreference resolution

\ ) I |
SN = = N—_ o _ _ \_7 /
P R B - - = -
l l
|
is a|DIY market
Coreference resolution approaches:
UNSUPERVISED SUPERVISED
MENTION [3]. [4]. [6] SkipCor
SEQUENCES
MENTION [11], [16], [8] [7]. [15]. [5]. [20], [13].
PAIRS [17], [9], [14], [18]

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015

is married to [Helis a mechanic at and also works fthere].
| |
|
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Information extraction Coreference resolution

SkipCor — coreference resolution method

is married to . is a mechanic at and also Works.
| |
|

\ y, | | I
| N o o e L — /7 /
-y e em e e e e e - - - - - N - -

e
| |
|
Elis a|DlY market

X = [JOHN, JENA, HE, OBI, SHE, THERE, IT, DIY MARKET].

John Jena

@O o
®Oo
®Oo
®Oo
O o

(0] (0] (0]
He | she there It DIY Market

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 16 / 47



Information extraction Coreference resolution

SkipCor — coreference resolution method

Distribution of distances between two consecutive coreferent mentions —
SemEval-2010 data set

Number of mentions
100 200 300 400 500 600 700
1

mmmmlﬂmmmﬂ'lmrhrnmmnﬂmmmm- S o

0 3 6 9 13 17 21 256 29 33 37 41 45 49 53 57 61 65 69 73 77

0
1

Mention distance between two consecutive coreferent mentions

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 17 / 47



Information extraction Coreference resolution

SkipCor — coreference resolution method

X = [JOHN, JENA, HE, OBI, SHE, THERE, IT, DIY MARKET].

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 18 / 47



Information extraction Coreference resolution

SkipCor — coreference resolution method

X = [JOHN, JENA, HE, OBI, SHE, THERE, IT, DIY MARKET].

iiif

John she
Jena OBI there DIY Market

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015
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Information extraction Coreference resolution

SkipCor — coreference resolution method

X = [JOHN, JENA, HE, OBI, SHE, THERE, IT, DIY MARKET].

Jena she  DIY Market
there DIY Market

He there

C
%
John He she It
(0] (0] C C
%
OBl

Jena

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 18 / 47



Information extraction

Coreference resolution

SkipCor — coreference resolution method

Input
documents

Entity
clustering

R °c = ||, lessseeeeies
Q o
o 0000000900
° 300000
o 1 A Model 1
o i |
Qo o H
Qo m : Model 2 ) 0@000e0 000
f—] o !
) o |
- o o 2300 ]
o Q m : :}
o — ) o i Model s OC@Q00

Document mention
detection

Slavko Zitnik & Marko Bajec (FRI)

Skip-mention
sequences

Model
training

Information Extraction

Mention
labeling
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SkipCor — results

Information extraction

Coreference resolution

MUC BCubed CEAF
P R F P [ R [ F P [ R [ F

Sistem SemEval2010

SkipCor 68.8 | 30.1 | 41.8 | 948 | 80.8 | 87.3 | 74.0 | 785 | 76.2
SkipCorZero 67.0 3.6 6.8 99.6 | 75.1 85.7 | 73.0 | 73.1 73.1
SkipCorPair 76.7 | 35.6 | 48.7 | 97.1 | 79.0 | 87.1 | 72.7 | 79.4 | 75.9
RelaxCor [19] | 72.4 | 21.9 | 33.7 97.0 | 74.8 845 | 75.6 | 75.6 | 75.6
SUCRE [10] 549 | 68.1 | 60.8 | 785 | 86.7 | 824 | 743 | 743 | 74.3
TANL-1 [1] 244 | 237 | 240 | 72.1 74.6 734 | 61.4 | 75.0 | 67.6
UBIU [22] 255 17.2 | 20.5 83.5 | 67.8 74.8 | 68.2 63.4 | 65.7

Results of the proposed SkipCor system, baseline approaches and other systems against
SemEval-2010 data set. Metrics are MUC [21], BCubed [2] in CEAF [12].

Slavko Zitnik & Marko Bajec (FRI)

Information Extraction
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Information extraction

Coreference resolution

SkipCor — results examples, CoNLL 2012

Target entities

Identified entities

Entity(Milosevic 's successor, Voji-
slav Kostunica, a critic of the War
Crimes Tribunal at The Hague, He,
Kostunica),

Entity(Carla Ponte, The chief U.N.
war crimes prosecutor),
Entity(Milosevic 's, Milosevic, Mi-
losevic, former President Slobodan
Milosevic)

Entity(Milosevic 's, Milosevic 's
successor, Vojislav Kostunica, a cri-
tic of the War Crimes Tribunal at
The Hague, Milosevic, He, Milo-
sevic, Kostunica, former President
Slobodan Milosevic),

Entity(Carla Ponte),

Entity(The chief U.N. war crimes
prosecutor)

Slavko Zitnik & Marko Bajec (FRI)

Information Extraction

15th May 2015
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Information extraction Coreference resolution

SkipCor — results examples, CoNLL 2012

Target entities Identified entities

Entity(Israel and the Palestinians, Entity(Israel and the Palestinians),

The two sides),

Entity(lIsrael, Israel, Israel) Entity(The two sides),
Entity(Israel, Israel, Israel)
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Information extraction Coreference resolution

SkipCor — results examples, CoNLL 2012

Target entities Identified entities

Entity(shot, shot, an assassination Entity(an assassination attempt),

attempt),

Entity(Belgrade, Belgrade), Entity(Belgrade, Belgrade),

Entity(The Serbian Prime Minister, Entity(shot, The Serbian Prime Mi-

Zoran Djindjic, Zoran Djindjic, the nister, Zoran Djindjic, Zoran Djin-

Prime Minister, his, he, his, he) djic, the Prime Minister, his, shot,
he, his, he)
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Information extraction Coreference resolution

SkipCor — results examples, CoNLL 2012

Target entities Identified entities
Entity(Northern Ireland, Northern Entity(Northern Ireland, Northern
Ireland), Ireland),

Entity(President Clinton, he, Mr. Entity(President Clinton, he, Mr.
Clinton 's, Mr. Clinton, He, he) Clinton 's, Mr. Clinton, He, he)
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Information extraction Coreference resolution

Error types at coreference resolution - CoNLL2012

Tabela: Sums of specific error types for SkipCor on CoNLL2012-BN-Test data set.

Error Occurences
Span error 3
Missing entity 124
Extra entity 0
Missing mention 255
Extra mention 3
Divided entity 399
Conflated entities 568
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Information extraction Relationship extraction

Agenda

@ Information extraction

o Relationship extraction
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Information extraction Relationship extraction

About relationship extraction

relationship

o O

subject object
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Information extraction Relationship extraction

About relationship extraction

marriedWith employedAt employedAt

hasProfession

is married to. He is aatand she also works there .

isA

TN

It is a|DIY market

Related approaches
o relationship mention extraction
o binary classification

o unsupervised extraction
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Information extraction Relationship extraction
About relationship extraction

armi n mplovedAt
marriedWith employedAt omployedAt

‘hasProfession

[Johnlis married to[Jena]. He is al[mechanic]at/OBl]and she also works there .

isA

TN

It is a|DIY market

O marriedWith O O employedAt O iSA

SEORIERY

John Jena He mechanic OBI she there It DIY market

employedAt
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Information extraction Relationship extraction

CRF-based relationship extraction method

Mention extraction

Relation identification
and modification

Model 0

‘O—O—O—Q—O—O 0—0—0—0—0‘

, W ,/,H Model 1
[I—

Model 2

‘0—0—0—00—000—0—0 ‘

2304

[oecoo |
s i
Skip-mention Model Mention
sequences training labeling
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Information extraction Relationship extraction

Relationship extraction — BioNLP 2013

Input T H ‘
documents
[ Preprocessing sieve ]
{ Mention extraction sieve J PartiCipant S D M s E R

U. of Ljubljana 8 50
K. U. Leuven 15 53 20 0.83
TEES-2.1 9 59 20 0.86
IRISA-TexMex 27 25 28 36 091
EVEX 10 67 4 11 0.92

30 0.73

CRF-based processing sieves

(iii) Event extraction sieve

00 U1 OV ==

(iv) Mention processing sieve

(v) Event processing sieve

BioNLP 2013 GRN challenge official results. The table shows the number of
substitutions (S), deletions (D), insertions (l), matches (M) and “slot error rate”
(SER) score.

(vii) Event-based gene processing sieve

Rule-based processing sieve

o @ usage of manual rules — regular expressions
Data cleaning sieve

@ fine tuned to 0.67 SER (feature functions, additional processing)
Identification
and ificati
of relations

[
[
[
[ (vi) Gene processing sieve
[
{
{

—— JC JU i Ju JL JU _JUL
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Information extraction Relationship extraction

Relationship extraction — BioNLP 2013 result

‘@

s  Regulation Requirement . Activation

+=+=+==+=== |nhibition

-+ Transcription ————— Binding
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Information extraction Named entity recognition

Agenda

@ Information extraction

o Named entity recognition
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Information extraction Named entity recognition

About named entity recognition

Person Person Position Organization

[Johnlis married to[Jena]. He is ajmechanic]at/OBIJand she also works there .

Organizacija

It is a|DIY market

o named entities

o also “entity extraction”
o mostly sequence labeling, also multinomial /binomial classification
o I0B notation (e.g.: B-ORG I-ORG)
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Information extraction Named entity recognition

About named entity recognition

Person Person Position Organization

[Johnlis married to[Jena]. He is ajmechanic]at/OBIJand she also works there .

Organizacija

It is a|DIY market

PERSON O O O PERSON O
' N W W

John is married to Jena
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Information extraction Named entity recognition

Named entity recognition — CHEMDNER 2013

,
\
Input Text | Token detection

| Preprocessing
| "

| ! Sentence detection

| Part-of-speech tagging

} | Shallow parsing

| | Lemmatization

— <z

Extraction

Token-based All CRF

Token-based Mention CRF

Phrase-based All CRF

S Z

Merging and redundancy elimination

NP=

Meta classification

L _J_J

[ Phrase-based Mention CRF

( \
| |
| |
| |
| Ranked list of Ranked list of |
} unique mentions mentions }
| |
| |
\ /

Slavko Zitnik & Marko Bajec (FRI)

Micro-average

Model Pred. P R F
CDI Results

TS (runl) 12381 0.83 0.75 0.79
TM (run2) 12783 0.81 0.76 0.78
TSM (run3) 13172 0.80 0.77 0.79
CEM Results

TS (runl) 20438 0.87 0.70 0.77
TM (run2) 21109 0.85 0.71 0.77
TSM (run3) 21562 0.85 0.72 0.78

Official CHEMDNER 2013 results. The table shows the number of extracted
chemical entities and drugs (Pred.), precision (P), recall (R) and F; score. The
models were trained against training data set and development data set and
evaluated against test set. We used token-based (TS), token-based mention (TM)
and a combination of both (TSM).

@ we later improved results to 84.6 F; (CDI) and 83.2 F; (CEM)

Q 4% lower than the best performer
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Information extraction Iterative and joint information extraction

Agenda

@ Information extraction

o lterative and joint information extraction
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Information extraction Iterative and joint information extraction

About iterative and joint information extraction

marriedTo employedAt employedAt

Person Person Position Organization

is married to. He is ajmechanic|at(OBljand she also works there .

|
1
1
1
1

Organization
It is a[DIY market |
o linear-chain CRF for all tasks
o ontology as a schema, rules and as a lexicon
o improvement of specific IE tasks because of the influence of others
o additional feature functions
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lterative information extractions system — IOBIE

Information extraction

Iterative and joint information extraction

Token detection
Sentence detection
Part-of-speech tagging

Preprocessing

Shallow parsing
Lemmatization
Dependency parsing

~

O C

e ————
| Input text
|
l %
|
|
|
I
-
> |
\
\
\
.

Ontology <::>

Extraction

Data

integration

~

hasPrmession @

worksAt

isA OBl there, It

Ontology-based output

TnarriedTo

worksAt
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Information extraction Iterative and joint information extraction

Results
Named entity recognition
Model Error (%) CA MaP MaR MaF MiF
Independent - 97.0 540 304 389 908
Second iteration 10.3 97.2 55.0 332 414 0916
Third iteration 15.0 97.8 55.2 335 41.7 92.2
Fourth iteration 15.0 97.8 55.2 335 41.7 92.2
Fifth iteration 15.0 97.8 55.2 335 41.7 92.2

Tabela: Named entity recognition results. Shown measures are error reduction in
% (Error), classification accuracy (CA), macro-averaged precision (MaP),
macro-averaged recall (MaR), macro-averaged F-score (MaF) and micro-averaged

F-score (MiF).
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Information extraction Iterative and joint information extraction

Results

Relationship extraction

Model Error (%) P R F

Independent - 543 552 547
Second iteration 0.8 55.1 556 55.3
Third iteration 2.4 548 55.6 552
Fourth iteration 2.4 55.0 55.4 55.2
Fifth iteration 2.0 542 55.7 549

Tabela: Relationship extraction results. Shown measures are error in % (Error),

precision (P), recall (R) and F score.
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Information extraction Iterative and joint information extraction

Results

Coreference resolution

Model MUC BCubed CEAF
Independent 73.2 73.9 49.8
Second iteration  73.8 73.5 50.0
Third iteration 74.0 74.1 52.9
Fourth iteration 74.3 73.8 52.8
Fifth iteration 74.3 73.8 52.8

Tabela: Coreference resolution results. Used measures are MUC [21], BCubed [2]
and CEAF [12].
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Further work

Further work

o Interdependencies between tasks.
o “End-to-end” information extraction systems evaluation.

o Models weighting with respect to skip mention number.
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Further work

Thanks!

@szitnik
slavko.zitnik@fri.uni-lj.si
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Further work

SkipCor — expected results

Model
Podatki A-BN A-NW C-BN C-NW SE
A-BN | 74, 78, 54 | 72,77, 39 | 65, 70, 28 | 64, 69, 29 | 42, 71, 49
A-NW | 72, 73,42 | 73, 75, 58 | 60, 64, 27 | 59, 69, 29 | 42, 67, 50
C-BN | 33,56, 37 | 40, 58,39 | 68 70, 43 | 65, 70, 27 | 57, 64, 31
C-NW | 39,57,39 | 41,59, 41 | 67, 66, 28 | 68, 70, 48 | 56, 64, 32
SE | 19,82,70 | 23,85,74 | 39,76,40 | 39, 77,33 | 42,87, 76

Tabela: Coreference resolution results comparison on ACE2004 (i.e., A),
CoNLL2012 (i.e., C) and SemEval2010 newswire (i.e., NW) and broadcast news
(i.e., BN) datasets. Each column represents a model trained on a specific dataset,
while each row represents a dataset. Values represent F-scores of MUC [21],
BCubed [2] and CEAF [12], respectively.
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Further work

SkipCor — coreference resolution method

ACE2004-ALL SemEval2010
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Further work

Coreference resolution — error type classification

[ Operation(s) Error System Gold |
i) Alter Span Span error Gorbachev Soviet leader Gorbachey
. i ] - . he pills
i) Multiple Introduces Missing Entity the pills . )

and Merges the tranquilizing pills
... Multiple Splits i . human rights -
i and Removes Extra Entity Human Rights -
the Arab region the Arab region
iv) Introduce Missing Mention  the region the region
v and Merge ssing " reg it 8
Split and her story her story
V) Splitan Extra Mention this this
Remove it )
Tragq, Tragqy
L this nari, this nati
vi)  Merge Divided Entity i marton; s marion,
the nations the nation,
itsy its)
Maohammed Rashid,  Mohammed Rashid,
. . S the Rashid case, the Rashid cases
y split “onflated Entities . .
vii}  Spli Conflated Entities Rashid, Rashid,
the case the casey
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Further work

Coreference resolution scoring metrics

MUC The key idea in developing the MUC measure [21] was to
give an intuitive explanation of the results for coreference
resolution systems. It is a link-based metric (it focuses on
pairs of mentions) and is the most widely used. MUC counts
false positives by computing the minimum number of links
that need to be added in order to connect all the mentions
referring to an entity. Recall, on the other hand, measures
how many of the links must be removed so that no two
mentions referring to different entities are connected in the
graph. Thus, the MUC metric gives better scores to systems
having more mentions per entity, while it also ignores entities
with only one mention (singleton entities).
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Further work

Coreference resolution scoring metrics

BCubed The BCubed metric [2] tries to address the shortcomings of
MUC by focusing on mentions, and measures the overlap of
the predicted and true clusters by computing the values of
recall and precision for each mention. If k is the key entity
and r the response entity containing the mention m, the
recall for mention m is calculated as | ‘erl, and the precision

for the same mention, as | . This score has the advantage
of measuring the impact of smgleton entities, and gives more
weight to the splitting or merging of larger entities.
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Further work

Coreference resolution scoring metrics

CEAF The goal of the CEAF metric [12] is to achieve better
interpretability. The result therefore reflects the percentage
of correctly recognized entities. We use entity-based metric
(in contrast to a mention-based version) that tries to match
the response entity with at most one key entity. For CEAF,
the value of recall is W while precision is

total similarity
Irl

Slavko Zitnik & Marko Bajec (FRI) Information Extraction 15th May 2015 47 / 47



	Motivation
	Information extraction
	Definition
	Related work
	Systems classification
	Conditional random fields (CRF)

	Information extraction
	Coreference resolution
	Relationship extraction
	Named entity recognition
	Iterative and joint information extraction

	Further work

