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Abstract. Grouping texts into groups similar in content is a common task in various fields of hu-

man activity. Text document clustering is used to automatically categorize text documents, filter 

emails, group web pages in search engines, and so on. Automation of this process can signifi-

cantly reduce the time spent on this task.  
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Formulation of the problem. Data mining is the process of identifying inter-

esting and useful patterns and relationships in large amounts of data [1]. This area 

combines statistics and artificial intelligence tools with database management to 

analyze large digital collections known as datasets. 

Data mining is widely used in business, research, public security and many oth-

er areas. For example, in the field of modern Internet marketing, various parameters 

of consumers are analyzed (age, interests, etc.) and personal recommendations are 

formed for certain groups of people and for each person individually. Mobile opera-

tors process a large amount of data in order to identify people who can switch to an-

other operator and offer them certain advantageous offers.  

Text Mining is engaged in obtaining information from text collections. It 

covers a wide range of related topics and text analysis algorithms from various fields, 

including information retrieval, natural language processing, machine learning, etc. 

Text mining does not deal with databases, but with electronic libraries and corpora 

of texts (sets of texts, metadata, as well as grammatical and other rules used for 

language research). 

Purpose of the research. It is necessary to analyze the methods and algo-

rithms of text clustering and to develop an automated text clustering system for 

grouping text files by their content. 

Main part. Clustering is the process of dividing a set of data objects (or just 

data or observations) into subsets. Each subset is a cluster such that the objects in 
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the cluster are similar to each other but different from the objects in the other 

clusters. 

There are methods that are specific to the clustering of text documents: 

clustering of relative frequencies of words in documents (TF-IDF), clustering with 

suffix trees, thematic modeling, Scatter-Gather approach. 

The analysis of text document clustering methods allowed to choose the 

clustering of relative word frequencies in documents (TF-IDF approach), which has 

the following key advantages: 

- does not require the use of complex metrics to calculate the distance between 

signs; 

- flexibility of the approach, namely the possibility of using different 

algorithms of cluster analysis to achieve the desired results, including algorithms 

that work with an unknown initial number of clusters. 

The central idea of this approach is to group documents by topic, which are 

determined by the most commonly used words in a particular document for the 

entire collection of documents [2]. 

Modern clustering algorithms, such as k-means algorithm, BIRCH, DBSCAN, 

HDBSCAN, STING, are analyzed. 

The HDBSCAN algorithm was chosen as the clustering algorithm [3]. This 

choice is justified by the fact that: 

- the algorithm performs "hard" clustering. In the case of publications that 

should belong to one group, this is a logical choice. 

- the algorithm works with an unknown number of clusters; 

- the algorithm requires a minimum number of parameters: one really 

influential parameter is the minimum number of elements in the cluster; 

- the ability of the algorithm to find "noise" - points that do not belong to any 

of the clusters; 

- hierarchy of clusters is not required for the task. 

Python programming language was chosen for the development, for which 

many effective libraries for data mining and natural language processing have been 

created. 

The process of clustering text documents takes place in the following sequence: 

pre-processing of texts, formation of the TF-IDF matrix, application of the clustering 

algorithm. 

Tokenization and lemmatization were performed using spaCy library tools. The 

TfidfVectorizer class of the scikit-learn library was used to create the TF-IDF matrix. 
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#TF-IDF                         

tfidf = TfidfVectorizer(lowercase=False, preprocessor=PrePr

oc,  

strip_accents=True, tokenizer=TokenizerLemmatizer, max_df=0.85

, min_df=3) vectors = tfidf.fit_transform(list_of_texts)   

   

The HDBSCAN class from the hdbscan library was used to implement the 

clustering. 

#Clustering         

res = hdbscan.HDBSCAN(min_cluster_size = minfiles.get(), 

min_samples=2).fit(vectors)          

labels = res.labels_   

clusters = len(set(labels)) - (1 if -1 in labels else 0)   

noise = list(labels).count(-1)   

 

Figure 1 shows the result of clustering one of the sets of texts. 

 

Figure 1 – The result of clustering a set of texts 

 

Thus, the program copes well with the task of clustering text documents in 

most cases. The best results are observed for texts that differ greatly in content and 

are approximately the same in size. Problems arise with texts that are small in size 

or combined with some common theme, in which case a custom stopword 

mechanism can be used to improve clustering. 

Conclusions. The issue of clustering text documents has been studied and on 

the basis of selected technologies a program has been developed for grouping text 

files into folders according to their content. To do this, we used tools for building the 
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TF-IDF matrix, implemented in the scikit-learn library, and natural language 

processing tools implemented in the spaCy library. The implementation of the 

HDBSCAN algorithm from the hdbscan library, which was previously tested on sets 

of numbers, was applied. 
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Рмжомбка аврм�арзжмвалмї пзпрд�з кйапрдозжа�ії рдкпрмвзт �мку�длрів 

Гоунувалля рдкпрів у гоунз птмезт жа ж�іпрм� є фапрз� жав�алля� у оіжлзт мбйап-

рят йю�пькмї �іяйьлмпрі. Кйапрдозжа�ія рдкпрмвзт �мку�длрів взкмозпрмвуєрьпя �йя 

аврм�арзфлмї кардгмозжа�ії рдкпрмвзт �мку�длрів, сійьроа�ії йзпрів ла дйдкромллу 

нмхру, гоунувалля вдб-прмоілмк у нмхукмвзт пзпрд�ат і рак �айі. Аврм�арзжа�ія �алмгм 

ном�дпу �мжвмйяє іпрмрлм пкмомрзрз фап, цм ві�вм�зрьпя ла �ю жа�афу. 

Іплуюрь �дрм�з, цм є пнд�зсіфлз�з �йя кйапрдозжа�ії па�д рдкпрмвзт �мку�длрів: 

кйапрдозжа�ія ві�лмплзт фапрмр пйів у �мку�длрат (TF-IDF), кйапрдозжа�ія жа �мнм�мгмю 

пусікплзт �додв, рд�арзфлд �м�дйювалля, ні�ті� Scatter-Gather. У �зт �дрм�ат жапрмпм-

вуюрьпя пуфаплі айгмозр�з кйапрдозжа�ії, ракі як айгмозр� k-пдод�літ, BIRCH, DBSCAN, 

HDBSCAN, STING. 

Мдрмю �мпйі�едлля є омжомбка аврм�арзжмвалмї пзпрд�з кйапрдозжа�ії рдкпрмвзт 

�мку�длрів �йя гоунувалля рдкпрмвзт саийів жа їт ж�іпрм�.  

Помвд�длзи алайіж �дрм�ів кйапрдозжа�ії рдкпрмвзт �мку�длрів �мжвмйзв мбоарз 

кйапрдозжа�ію ві�лмплзт фапрмр пйів у �мку�длрат (ні�ті� TF-IDF), якзи �ає �мейзвіпрь 

жапрмпувалля оіжлзт айгмозр�ів кйапрдолмгм алайіжу �йя �мпяглдлля баеалзт оджуйьра-

рів, у рм�у фзпйі айгмозр�ів, цм ноа�ююрь ноз лдві�м�іи нмфаркмвіи кійькмпрі кйапрд-

оів. Цдлроайьлмї і�дєю �ьмгм ні�тм�у є гоунувалля �мку�длрів жа рд�а�з, які взжлафа-

юрьпя лаибійьх уезвалз�з пймва�з у кмлкодрлм�у �мку�длрі ві�лмплм упієї кмйдк�ії �м-

ку�длрів. Пом�дп кйапрдозжа�ії рдкпрмвзт �мку�длрів ві�буваєрьпя у лапрунліи нмпйі-

�мвлмпрі: нмндод�ля мбомбка рдкпрів, смо�увалля �ароз�і TF-IDF, жапрмпувалля айгм-

озр�у кйапрдозжа�ії. У якмпрі айгмозр�у кйапрдозжа�ії мбоалм айгмозр� HDBSCAN, цм 

ноа�ює ноз лдві�м�іи кійькмпрі кйапрдоів. 

Дйя омжомбкз аврм�арзжмвалмї пзпрд�з взкмозпрмвуєрьпя �мва номгоа�увалля 

Python, �йя якмї првмодлм бджйіф дсдкрзвлзт бібйімрдк �йя ілрдйдкруайьлмгм алайіжу �а-

лзт ра мбомбкз нозом�лзт �мв. 



«Системні технології» 1 (138) 2022 «System technologies» 

ISSN 1562-9945 (Print) 

ISSN 2707-7977 (Online) 
119 

В омбмрі �мпйі�едлм нзралля кйапрдозжа�ії рдкпрмвзт �мку�длрів, омжомбйдлм 

номгоа�у �йя гоунувалля рдкпрмвзт саийів у нанкз жа їт ж�іпрм� ла мплмві ні�тм�у TF-IDF. 
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