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Simple Tools, … but Complicated
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<chunkList> <chunk id="ch1" type="p">  <sentence id="s1">   
<tok> <orth>Ciemne</orth>    

<lex disamb="1"> <base>ciemny</base>  
<ctag>adj:sg:nom:n:pos</ctag></lex>   </tok>

<tok> <orth>włosy</orth> 
<lex disamb="1"> <base>włos</base>  
<ctag>subst:pl:nom:m3</ctag></lex>   </tok>

<tok> <orth>jej</orth>
<lex disamb="1"> <base>on</base>  

<ctag>ppron3:sg:gen:f:ter:akc:npraep</ctag> </lex></tok>
¦ Lemmatisation:  ciemny włos on



LEM = Literary Exploration Machine
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¦ Aggregating existing language tools for Polish
¦ Enabling interoperation with tools developed for 

other languages (CLUTO, Mallet)
¦ Simple workflow not requiring programming skills:

¦ upload your corpus, 
¦ tweak the parameters, 
¦ … lay back and wait for the output

¦ User-driven approach – LEM is developed through 
case-studies according to particular research 
problems

http://ws.clarin-pl.eu/lem.shtml?en
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LEM: Functions
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¦ Basic description
¦ Lemmatisation
¦ Part of Speech tags

¦ Combined morpho-syntactic information
¦ Verb characteristics (including person and gender)
¦ Lemmas and PoS

¦ Semantic
¦ Proper Names and their frequencies
¦ Disambiguation of Word Senses (WSD)
¦ Description of Word Senses: Hypernyms & Hyponyms

¦ Stylometric analysis: predefined setting of WebSty
http://ws.clarin-pl.eu/websty.shtml?en



Basic Functions: Lemmatisation
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¦ Morphosyntactic tagging (WCRFT2 or MorphoDiTa-pl)
¦ Sample text: Eliza Orzeszkowa, Szczęśliwa
Input (a zip file with textual files inside):

Wysoka, kształtna, z twarzą myślącą, zimną nieco, ale pięknie 
zarysowaną i bardzo świeżą, w stroju pełnym smaku i powagi, 
siedzi pod rozłożystemi drzewami wspaniałego parku i myśli o tem, 
jaki ten park jest piękny, jaki ten dzień letni jest pogodny i jaka ona 
sama jest szczęśliwa.

Output:
wysoki , kształtny , z twarz myśląca , zimny nieco , ale pięknie 
zarysować i bardzo świeży , w strój pełny smak i powaga , siedzieć 
pod rozłożystemi drzewo wspaniały park i myśleć o tema , jaki ten 
park być piękny, jaki ten dzień letni być pogodny i jaki on sam być 
szczęśliwy .



Basic: Part of Speech Tags
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¦ Output: CSV file with statistics for PoS tags (National Corpus of 
Polish) tagest

WORD LEMMA PoS
Nie nie qub
była być praet
już już qub

młodą młody adj
, , interp

lecz lecz conj
twarz twarz subst
jej on ppron3

zachowała zachować praet
delikatność delikatność subst

rysów rys subst
i i conj

cery cer subst
, , interp

kibić kibić subst

Sample text: 
Eliza Orzeszkowa, 
Kto winien



Combined: Verb Characteristics
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SINGULAR PLURAL

Tokens Verbs1Pers 2pers 3pers
3pers
_m

3pers
_f

3pers
_n 1Pers 2pers 3pers

3pers
_m

3pers
-nm inf

11242 1299 100 100 84 151 465 0 0 0 0 0 0 150

¦ Output: person and gender across verbs, expressed in the 
National Corpus of Polish tagset

¦ Excel file
¦ to simplify work with UTF8 encoding

¦ Sample text: Eliza Orzeszkowa, Kto winien



Combined: Lemma & PoS
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człowiek 36
ale 34
o 34
życie 33
od 33
oko 32

subst:sg:gen:m3 122
subst:sg:nom:f 119
subst:sg:gen:n 115
subst:sg:nom:n 111
prep:gen 107
prep:gen:nwok 105

¦ Output: frequencies and ratios (percents) of lemmas and NCP 
tags 

¦ Excel files
¦ Sample text: Eliza Orzeszkowa, Kto winien



Semantic: Proper Names
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¦ Output: 
¦ PN list (text file)
¦ PN frequencies 

(Excel file)
¦ Tool: Liner2
¦ Problem

¦ lemmatisation of 
multi-word PNs 

NAMED ENTITY LEMMA FREQ

Rzym Rzym 19
Palatynie Palatyn 13
Kapitolu Kapitol 7
Forum forum 6

Konstantyna Konstantyn 4
Koloseum Koloseum 3

Piotra Piotr 3
Słońce słońce 3

Via Sacra via sacrum 3
Baedeker Baedeker 2

Grecji Grecja 2
Kastora Kastor 2

Marka Aureljusza Marek aureljusza 2

Sample text: 
Jerzy Żuławski, 
Veneri et Romae



Semantic: Word Senses
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WORD LEMMA PoS WORDNET	SYNSET

niespokojny niespokojn
y adj niespokojny.3(42:jak)

sen sen subst spoczynek.2(23:st),	
sen.1(23:st)

jakiejś jakiś adj

jakowyś.1(42:jak);	
który.1(42:jak)	
jaki.1(42:jak);	
jakiś.1(42:jak)	

jakowy.1(42:jak);	
któryś.2(42:jak)

jednej jeden adj pewien.1(42:jak)	
jeden.3(42:jak)

nocy noc subst noc.2(25:czas)
jesiennej jesienny adj jesienny.1(43:rel)

Sample text: 
Jerzy Żuławski, 
Veneri et Romae

¦ Output: 
frequency of 
plWordNet
synsets
Synsets 
described by 
hypernyms 
and 
hyponyms

¦ Tool: 
WoSeDon



Stylometric analysis: WebSty
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http://ws.clarin-pl.eu/websty.shtml?en

¦ Tool: WebSty run on predefined settings
¦ Output: visualisations and files from WebSty



Further development
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¦ Filtering 
¦ Lemmatisation stoplists: words, lemmas, tags
¦ Automated based on feature importance

¦ Extended use of WebSty engine for unsupervised 
clustering of texts (including semantic features)

¦ Integrating Mallet for topic modelling
¦ Gephi output for relation exploration, e.g. Proper Names
¦ Extended use of user supplied metadata (file names and 

CMDI)
¦ Identification of characteristic features: files and groups 

of files
¦ Integration with collocation and terminology extraction
¦ Emotive analysis: sentiment polarity, basic emotions



Development Driven by Users’ 
Research Tasks and Projects
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1. Research on secondary literature, i.e. scientific journal 
articles (a comparative study of the transformation in 
Polish literary scholarship 1989-2014 with a matching 
study on historical research in that period) 

2. Evolution of a collective genre on a web portal – blogs as 
literature

3. Working with primary sources (Radio Free Europe 
materials) – distant reading

¦ Literary studies – text similarity (Tracer) (Jan Rybicki)
¦ Sociology – pre-processing for quantitative analysis 

(Grzegorz Byrda)
¦ Social psychology - towards LIWC-like tool for Polish

¦ studies on depression (Natalia Rohnka)
¦ analysis of emotions and polarisation (Aleksandra Świderska)



Case Study: Teksty Drugie
(Second Texts)
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¦ Academic journal dedicated 
to literary studies

¦ Established in 1990
¦ Important for literary and 

cultural studies in Poland
¦ Special open-access editions 

in English
¦ www.tekstydrugie.pl
¦ 25 years:

¦ 1990-2014
¦ 2609 articles
¦ 125 issues (21 articles/issue; 

105 articles/year)
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Workflow
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¦ Phase 1. OCR and cleaning the corpus
¦ Phase 2. Pre-processing and manual analysis of 

frequencies
¦ [LEM] Lemmatisation, Part of Speech tagging
¦ [LEM] Generation of frequency lists
¦ searching for patterns in the textual output

¦ Phase 3. Exploration of the word frequencies 
¦ Unsupervised text clustering [WebSty]
¦ LEM-expanded with stoplists for filtering
¦ Machine Learning for the description of classes [WebSty

extended engine]



Step 2: Simple wordclouds
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Step 3: Chronological patterns
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¦ Manual analysis of PN frequencies



Study 2: Topic modelling
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Phase 4: Topic Modelling in Mallet
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To be continued …
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Thank you very much for your attention!
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