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1. Task



  

Named entities
named entities: important entities in text

names, surnames

cities, countries

institutions

task: automatic recognition of named entities

application: 

information retrieval

question answering

machine translation, ...



  

Named entities classification

2 level hierarchy

1st level: basic types

geographic (g), personal (p), institutions (i), ...

2nd level: types

names (pf), surnames (ps), ...

countries (gc), cities (gu), ...

...



  



  

Previous work

technical report „Zpracování pojmenovaných 
entit v českých textech“ 

Magda Ševčíková, Zdeněk Žabokrtský, Oldřich 
Krůza

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: 1st case, sg.

verbs: infinitive

tag: 15-character string

part of speech, gender, case, ...



  

Plain text example

V <ic Galerii <P<pf Václava> <ps 
Špály> bude dnes zahájena výstava 
obrazů německého umělce <P <pf 
Herberta> <ps Achternbusche>>, 
připravovaná ve spolupráci s 
pražským <ic GoetheInstitutem>.



  

XML example
<trees>
<SczechM id=“SCzechM-s70“>
<children>
<LM id=“SCzechM-s70-w1“>
<form>V</form>
<lemma>v-1</lemma>
<tag>RR-6-----------</tag>

</LM>
<LM id=“SCzechM-s70-w2“>
<form>Galerii</form>
<lemma>galerie</lemma>
<tag>NNFS6-----A----</tag>

</LM>

  



  

Named entities in data - statistics

4033 12.04%
pf 3077 9.19%
P 2718 8.18%

city 2547 7.60%
2015 6.03%
1774 5.30%
1462 4.36%
1325 3.96%

ty 1323 3.95%

ps surname
first name
name

gu
qc cardinal numbers
oa curtural artifacts
ic institutions
th hour

year



  

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 named entity (positive example, 1)

word is not named entity (negative example, 0)

multi-class: given a word, decide

word is named entity of type c, g, i, m, n, ...

word is not named entity



  

Supervised learning

idea:

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 
algorithm

examples are placed in 
space

dimensions correspond 
to features

we look for separating 
hyperplane



  

5. Evaluation and results



  

Evaluation

precision

recall

f-measure

correct retrieved∩entities retrieved
entities retrieved

named entities∩entities retrieved
named entities

2∗recall∗precision
recall precision



  

Results

test data

oneword named entities:

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
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