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In last few years, machine learning has made big progress and majority of approaches 

moved from manually created rule-based systems to data-driven approaches. That is 

also the case for part-of-speech tagging. In this work, we focus on part-of-speech 

tagging in Slovak language. We try to adapt the current state-of-the-art approaches in 

English language, which are based on conditional random fields and achieve 97.3% 

accuracy. We evaluate our approach on annotated dataset obtained from Slovak 

Academy of Sciences. 

The annotated dataset [1] consists of texts divided into documents and sentences, 

which allows us to train a model using the retained context. Sentences are formed from 

tokens - combinations of words and tags, from which we use only the word itself and 

part of speech, and partially their grammatical categories. 

Conditional random fields (CRF) [2] can be used to categorize words into parts of 

speech based on their unique features, context and probability based on weight, which 

represents the chance that a word belongs to a certain pool. These features can be 

created form the word before determining part of speech itself and they help the model 

to decide, which part of speech label to use. They also have the highest impact on the 

accuracy of correct categorization and therefore they deserve our focus. 

The model is working with words and features as mere unique strings. That is 

why, by preprocessing a single word, we can generate additional valuable features. In 

this work we use combinations of following features: 

 Prefixes and suffixes 

These are substrings from the beginning and end of the word respectively, ranging 

from length of 1 character up to 3, because further they have little or no effect on 

the tagging accuracy. Suffixes have greater impact on determining the part of 

speech, because in Slovak language there are many examples where we can 

assume part of speech based on the ending, such as a word ending with character 

"ť" is most likely a verb. 
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 Words in lowercase 

Because uppercase characters are not equal to lowercase characters in string 

matching, we transform words into their lowercase equivalents and use additional 

feature, which represents whether the first character of word is uppercase, the 

word is assembled fully or partially with uppercase characters, or using purely 

lowercase characters. 

 Vectors of words 

We also want to include feature vector representation of words to find words, 

which have closest relationship with the labelled word. This may greatly improve 

chances to correctly categorize individual words. 

In this project, we evaluated the current state-of-the-art method commonly used for 

English language and adapted it for Slovak language. So far we have shown, that with 

correctly trained CRF model with simple features, we can achieve almost 93% 

accuracy for Slovak language. This accuracy is showing, that a non-dictionary method 

is usable also for Slovak language and also that the accuracy is high enough 

considering the simplicity of features used, which may be improved in the future by 

tweaking the features or bringing more complex solution alongside the CRF. 

Presented POS tagger has tendency to be expanded with new methods, which 

would help in understanding new features. This work mainly focused at verification of 

fact that CRF model may be effectively used for Slovak language, while using simple 

features. 

 

Extended version was published in Proc. of the 11th Student Research Conference in 

Informatics and Information Technologies (IIT.SRC 2015), STU Bratislava, 83-88. 

Acknowledgement. This work was partially supported by the Scientific Grant Agency 

of Slovak Republic, grant No. VG 1/0646/15. 

References 

[1] Slovak national corpus (Slovenský národný korpus) – wiki-2014-02.  

Bratislava: Jazykovedný ústav Ľ. Štúra SAV 2013. Available at: 

http://korpus.juls.savba.sk/wiki.html 

[2] Lafferty, J.D.: Conditional Random Fields: Probabilistic Models for Segmenting 

and Labeling Sequence Data. In: Proceedings of the Eighteenth International 

Conference on Machine Learning, San Francisco, CA, USA: Morgan Kaufmann 

Publishers Inc., 2001. pp. 282–289. 


