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Linguistic text pre-processing 

 to optimise  

statistical text analysis tasks for Lithuanian 
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1.2 Language Technology at the Joint Research Centre 
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1.3 Linguistic research at the CCL 
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1.4 Thesis research 
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2 Thesauri 

2.1 Standard thesauri 
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2.2 Multi-lingual thesauri 
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2.3 Figures of the Eurovoc thesaurus 
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5 Legal language 
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6 Automatic Indexing with Eurovoc 

6.1 Descriptors and associates 
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6.2 The basics of the system 
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6.3 Training the system 
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6.4 Running the system 
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6.5 The results 
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6.6 Improving the results 
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7 The Lithuanian language 
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7.1 Declension 
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7.2 Stemming 
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7.3 Derivational suffixes 
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8 Blind noun stemmer 

8.1 Stemming Algorithm 
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8.2 Results after stemming 
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9 Semi-manual segmentation 

9.1 Discourse segmentation 
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9.2 Document structure 
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<?xml version="1.0"?> <xsd:schema xmlns="http://www.w3.org/2001/XMLSchema"> 

 

<complexType name=”document”> 

<element name=”title” type=”string” /> 

<complexType name=”text”> 

  <element name=”abstract” minOccurs=”0” /> 

  <complexType name=”preambule” minOccurs=”0”> 

    <element name=”preClause” maxOccurs=”unbounded” type=”string”/> 

  </complexType> 

  <complexType name=”operative” minOccurs=”0” mixed=”true”> 

    <complexType name=”opClause” minOccurs=”0” maxOccurs=”unbounded” 
mixed=”true”> 

      <element name=”article” minOccurs=”0” maxOccurs=”unbounded” 
type=”string”/> 

    </complexType> 

  </complexType> 

  <element name=”closing” type=”string” /> 

  <complexType name=”appendix” minOccurs=”0” maxOccurs=”unbounded” 

mixed=”true”> 

    <element ref=”text” minOccurs=”0” /> 

  </complexType> 

</complexType> 

</complexType> 

 

</schema> 
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9.3 The indexing algorithm including segment weighting 
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 = list of stop wordsstopwords � � (2)�

 the set of all documentsdocs = � � (3) 

 the set of all descriptorsdescs = � � (4) 

,  the set of all occurrences of word  in document d woccurrences w d= � (5)�

, d,w occurrences , the raw frequency of word  in document d wrawFreq w d= � (6)�

,

, , , the weighted frequency of  in , where
d w

d w o w
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0
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 =
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, ,  and  are the weights we assign to the different segments.
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( ) ( )
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 � 
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,

the total number of words in doc  without stop words
the total number of words in the corpus without stop words
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 the set of descriptors which are manually assigned to document dmanDesc d= � (12)�

�

d dman manDesc= � � (13)�

This is the amount of descriptors assigned to document d. 

�

�

, ,

1  if  s  and 

0    else
d d

d s w

manDesc w docAssociates
assOccurrence

∈ ∈�
= �
�

� (14)�

This is the occurrence of an associate w for a descriptor s in document d. 

�

�

, ,
,

d s w
s w

d docs d

assOccurrence
descWeight

man∈
= � � � (15) 

This is the un-normalised weight of an associate w for descriptor s. 
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, ,w d s w
d docs s descs

AssDescriptor assOccurrence
∈ ∈

= � � � � (16)�

This is the amount of descriptors attached to associate w. 

 

 

max 
ln 1

10w
w

assDescriptor
maxNorm

assDescriptor
� �

= +� 	⋅
 �
� � (17) 

This is the normalisation factor to weight down often occurring associates for associate w. 

 

 

, ,s w s w wfinalWeight descWeight maxNorm= ⋅ � � (18) 

This is the final weight of an associate w for descriptor s. 

 

 

,{ | 2 and 30 }s w s wdescAssociates w assDescriptor finalWeight= ≥ ≥ � (19) 

This is the set of associates for descriptor s. 
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9.4 Segment weighting in different stages 
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9.5 The segments 
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9.6 The results of segment weighting 
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9.6.1 Isolated weighting during indexing 
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9.6.2 Isolated weighting during training 
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9.6.3 Isolated weighting in both phases 
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9.6.4 Combined weighting 
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9.6.5 Results in recall and precision and at other ranks 
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10 Automatic segmentation 
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10.1 First factor: word similarity 
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T = number of sentences in text 
L = number of words in vocabulary 
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10.2 Second factor: segment length 
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10.3 Possibilities of automatic segmentation 
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11 Conclusions and recommendations 
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11.1 Morphology 
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11.2 Document structure 
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