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1. Task



Named entities
- named entities: important entities in text

s names, surnames
+ cities, countries
s Institutions

- task: automatic recognition of named entities
» application:
- information retrieval

- question answering
= machine translation, ...



Named entities classification

- 2 level hierarchy
- 1% level: basic types

= geographic (g), personal (p), institutions (i), ...
- 2" level: types

» names (pf), surnames (ps), ...
= countries (gc), cities (gu), ...
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Previous work

- technical report ,Zpracovani pojmenovanych
entit v Ceskych textech®

- Magda Sev&ikova, Zden&k Zabokrtsky, Oldfich
Kruza

- manual annotations of named entities on data
from Czech National Corpus



2. Data



Czech Named Entity Corpus

- 6000 sentences with named entities

- manually annotated named entities
- with morphologic analysis

- lemma: base word form
- tag: part of speech, gender, case...

- data formats

- plain text
- xml



Morphologic analysis

» lemma: base word form
» nouns: 1% case, sg.
s verbs: infinitive

- tag: 15-character string

-+ part of speech, gender, case, ...

entity description singular number case 4

NN

Frahu Praha_:G MNSF4 - - - - - A - - - -

(S 7

word form lemma noun feminine positive



Plain text example

V <ic Galerii <P<pf Vaclava> <ps
Spaly> bude dnes zah&jena vystava
obrazu némeckého umélce <P <pf
Herberta> <ps Achternbusche>>,
pripravovana ve spolupraci s
prazskym <ic GoethelInstitutem>.



XML example

<trees>
<SczechM 1d=%“"SCzechM-s70%“>
<children>

<ILM 1d="SCzechM-s70-wl"%“>
<form>V</form>
<lemma>v-1</lemma>
<tag>RR-6-—————————- </tag>

</LM>

<LM 1d=%"SCzechM-s70-w2%“>
<form>Galerii</form>
<lemma>galerie</lemma>
<tag>NNFS6———--—- A-—---</tag>

</LM>



Named entities in data - statistics

pPS surname 4033 12.04%
pf first name 3077 9.19%
P name 2718 8.18%
gu city 2547 7.60%

gc cardinal numbers 2015 6.03%
oa curtural artifacts 1774 5.30%
ic institutions 1462 4.36%
th hour 1325 3.96%
ty year 1323 3.95%



3. Machine learning



Machine learning

- motivation: eliminate need for human intuition

and manual work

- machine learning: algorithms to optimize
internal system parameters to improve
performance of the system on given task

- machine ,learns” to solve the problem — how?

- machine automatically produces (induces)
models (rules, patterns) from data



Classification task

- classification: given a word, decide

- word is nhamed entity (positive example, 1)
+ word is not named entity (negative example, 0)

- multi-class: given a word, decide

- word is named entity of type ¢, g, i, m, n, ...
- word is not named entity



Supervised learning

+ |dea:

o

show the machine examples with correct answers
(e.g. manually tagged) = training data T

show the machine some characteristics of
examples (pos, capital letters, etc.) = features

machine uses some algorithm to learn the
classification using features and training data T

given a new example (= test data), machine gives a
classification based on features



Data in machine learning

- training data T — system learns on this data
= supervised training: correct answers in training data
= unsupervised training: correct answers not given

- development data D — optimization of
parameters, experiments

- test data E — so far unseen (unused) data used
to test the system



Features

features describe properties of named entity

machine learning methods use features to
classify

feature types

= boolean (0/1): ,Does the word start with capital?”
- cathegorical: ,,entity part of speech”
+ numerical: ,number of words in sentence”

cathegorical features can be converted to
numerical features



4. Support Vector Machines (SVM)



Support Vector Machines (SVM)

machine learning X, 1
algorithm

examples are placed in
space

dimensions correspond
to features

we look for separating |
hyperplane




5. BEvaluation and results



Evaluation

s precision
) correct retrieved Nentities retrieved

entities retrieved

+ recall . . .
named entities N entities retrieved

]

named entities
- f-measure
2 xrecall * precision

o

recall + precision



Results

- test data
s oneword named entities:

s precision =0.78
+ recall =0.71
+ f-measure =0.74

» all named entities:
-+ precision =0.76
- recall = 0.61
+ f-measure = 0.67



Screenshot — html output

Teatru , na inscenaci Dine Mustafice Kral umira , na francouzského Vejeka . . . a to ngjsou zd
akce festivalu . Na zacatku sedmdesatych let uverenili dva mladi basnici " nove viny " Ade
manifest " Svét nezobrazeny ", poZadujici novy realismus , ktery zaplsobil také na mladé ¢
(Ceski rozhlas Brmo - Gnosis | ) Cerpa z nahravek houslisty a primase Jozky Kubika (

hornacke hudby revoluéni novinku - cimbal . Okres Les Angeles Hlavni role v cernobilém Si
, Pavel Landovsky , Elitka Sirova , Jana Dolanska , Jimi Soukup ( pouha shoda jmen se scenarist
Cary Elwes , Lena Headeyova . - ci 9/ 95 NOVA O DONU BLUTHOVI jsme psali u filmu Thumbel
filmU Zamilovany profesor (FP 9/ 96 ) a Rolnicky , kam se podivag (FP 1 /97 ), o MEG RYANOVE
lasce (FP 7 /97 ), o JOHNU CUSACKOVI u film{l Za kaZdou cenu (FP 9 /96 -V ), VyEEi zajem (I
choreografle : Cristina Hoyesova ; Ministr je) ten den s Uspechem testoval , a potom sel se ¢
doprovodem na zapas . - Podle Ricka musejl najit rusovlasku , Zenu v blond paruce a muze
. - Dunne se tajne sgjde se svymil komplicl , tedy s rusovlaskou Serenou a s muzZem s vysilack
vsechny formy komunikace uvnitf 1 vne firmy . Je to prakticky plnokrevny procesor Pentiun
jeZ nebyly pro MMX navrhovany ( bézné Pentium pracuje s napétim 3.3 V, Pentium MMX s 2.
ni bezproblemové , protoZze €b - ROM obsahuje AUTORUN |, ktery provede vse za vas . Dle
véerejsim sniZzenim repa méné nez trretina analytiktl , Ze se Bundesbanka odvazi dotknout té
americké akcie Americke akcie véera ihned po zahdjeni prudce poklesly kvltli obavam inve:
zacatku roku do se na trhu jako celku znehodnotily o 41.96 % ( prl poklesu in
zastoupene v indexu CNE - 120 spadly o 41.66 % ( iIndex CNE - 120 pritom vzrostl o 5.60 «

hromady zaloZila Sele Susgice z byvalych divizi ¢tyrl akciove spolecnostl Sele Sir
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