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Abstract 

The Natural Language Processing (NLP) is a rapidly developing research area. To assess the dynamics of the development of NLP sections, 
the publication activity (annual number of publications and citations) is considered according to the bibliometric databases Science direct 
and E-library. The differential indicators were used to identify the speed and acceleration of the increase of the number of publications. 
NLP is considered from the point of view of both solved problems and used methods. The calculations were performed for the following 
NLP tasks: Grammar Checking, Information Extraction, Text Categorization, etc. The areas with a high growth rate (Grammar Checking, 
Information Extraction, Machine Translation, Question Answering) and the areas that have lost the previously existing dynamics of the 
growth of publication activity (Information Retrieval, Opinion Mining, Text Categorization) were identified. As the methods of NLP we 
consider Machine Learning, Neural networks, Deep Learning, etc. The most dynamically developing methods are those which are related 
with Machine Learning, Deep Learning and Neural Networks. The publication activity in solving of the NLP problems with the usage of 
machine learning is considered separately. It is revealed that the Machine Learning is most intensively used in speech recognition, 
automatic translation and question-answer systems. 
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1 Introduction 

The field of Natural Language Processing (NLP) is 
characterized by a wide range of methods and tasks, some of 
which already have acceptable solutions implemented in the 
form of software, while others require the intensive research. 

The evolution of each scientific direction, including the 
processing of natural language texts, is accompanied by an 
increase or decrease of the interest of researchers, which is 
reflected in the change of bibliometric indicators. The latter 
includes the number of publications, the citation index, the 
number of co-authors, the Hirsch index and others. The 
identification of "hot" areas in which these indicators are 
more important allows us to understand better the situation 
in science and, if possible, to concentrate the efforts on 
breakthrough areas. 

In order to identify the logic of changes in publication 
activity the differential indicators are implemented in [1]. 
Their application allows to estimate the speed and 
acceleration of changes in bibliometric indicators. The 
implemented indicators can thus more obviously show the 
growth or decline of the researchers' interest in certain 
sections of the NLP, characterized by certain key words. 

In this paper, the number of publications and the number 
of citations of articles with selected key terms are considered 
as analyzed indicators. The differential metrics allow to 
evaluate the dynamics of changes in the usage of selected 

key terms by the authors of scientific publications, what 
indirectly indicates the growth or decrease of the interest of 
researchers in the scientific field designated by this term. 

2 Objectives of the Studу 

As part of this work, we have identified the following areas 
of analysis. 

First, we consider the field of NLP from the point of 
view of the tasks to be solved, among which, based on the 
above review and taxonomy of NLP in [2], we include the 
following (group of "NLP tasks" or "tasks"): Grammar 
Checking, Information Extraction, Text Categorization, 
Dialog Systems, Speech Recognition, Machine Translation, 
Information Retrieval, Question Answering, Opinion 
Mining & Sentiment Analysis, Smart Advisors, Automatic 
Summarization, Information Retrieval. 

Secondly, the field of NLP is characterized by a rapid 
growth of technologies and methods that contribute to the 
solution of the above tasks. We include the following 
methods (group "scientific methods of NLP" or 
"technique"): Machine Learning, Neural networks, Deep 
Learning, Fuzzy Logic, First Order Logic, Knowledge 
Representation, Evolutionary computation & Genetic 
programming, Rule Based System, Unsupervised Learning, 
Clustering, Supervised Learning, Statistical Methods, 
Bayesian Networks, Semantic Networks, Keyword Spotting, 



The 17th INTERNATIONAL SCIENTIFIC CONFERENCE 
INFORMATION TECHNOLOGIES AND MANAGEMENT 2019  
April 25-26, 2019, ISMA, Riga, Latvia Barakhnin V, Duisenbayeva A, Kozhemyakina O, 
  Kuchin Y, Yakunin K, Mukhamedyev R 

72 
NC28 Nano Technologies and Computer Modelling 

Lexical Affinity, Ontology, Information Fusion, Taxonomy. 

3 Research Methodology 

To assess the dynamics of changes in publication activity, 
we will, as in [1], use the indicators of the aggregate annual 
growth rate (Compound Annual Growth Rate - CAGR), D1 
and D2, which are calculated as follows: 

1
ValueBeginning

ValueEndingCAGR 1T
1

−







= − , (1) 

where T is a number of periods.  

dt
tdc

dt
tdntD k

j
ik

j
i

k
j
i

)()()(1 ×+×= γβ , (2) 

dt
dttdcd

dt
dttdndtD k

j
ik

j
i

k
j
i

)/)((')/)((')(2 ×+×= γβ , (3) 

where in and ic are the number of publications and the 
number of citations which are determined by the search term 
number i, and ',',, γβγβ  are some empirical coefficients 
that regulate the "weight" of the contribution of the number of 
publications, the speed and the acceleration of the change in the 
number of publications in  and the speed and the acceleration 
of the change in the number of citations ic , respectively. 

One of the largest bibliometric databases – Science Direct, 
which contains about 2500 scientific journals and 26000 e-
books [3], was used to analyze English language publications. 

The leading Russian scientific electronic library 
eLIBRARY.ru was used to study the dynamics of 
publications on the subject in Russian. As of middle of 2018 
in the database eLIBRARY.ru there are more than 30.7 
million articles, including the publications of the last 
decades of the XX century. According to our requests, some 
publications of the mentioned period were found, but their 
number was very small, so the statistics in the tables are 

given since 2005. We emphasize that although in the 
database eLIBRARY.ru there are many English language 
publications from foreign editions, we were limited to 
queries only in Russian language, since the study of English 
language publications was conducted separately for the 
database ScienceDirect. 

For each bibliometric database, the relevant search 
queries were formed, including the above terms in 
combination with NLP, NLP and ML, etc. The results of the 
queries were the annual volumes of publications and 
citations since 2005. The data of 2018 are not used due to 
their incompleteness. 

On the basis of the results obtained for each search query 
the indicators CAGR, D1, D2 were calculated. The 
constants ',',, γβγβ are assumed to be 0.95. 

4 Data Analysis and Interpretation 

The analysis of the statistical data described above revealed 
the following tendencies. 

Currently, the number of publications and citations in 
almost all (with a few exceptions) of the considered areas 
shows an increase. The usage of differential indicators D1 
and D2 makes it possible to more clearly imagine the 
dynamics of this growth. 

In the Russian-language segment, the Natural Language 
Processing appears to have reached a saturation level, where 
the two periods of explosive growth in the number of 
publications are followed by a slowdown in growth 
practically in all of the considered research areas under. 

The Figure 1 identifies the sections of the group "tasks 
of NLP" with the growth of the index D2 (acceleration). 

Similarly, the Figure 2 reveals the sections of the group 
"NLP&ML", which demonstrate the positive value of the 
indicator D2 (acceleration). 

Finally, the Figure 3 identifies the sections of the «NLP 
scientific methods» group that can be attributed to the most 
popular, with a large and increasing positive value of D2 
(acceleration). 

 
FIGURE 1 The sections of the group "NLP tasks" with the growth of the indicator D2 (acceleration) 
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FIGURE 2 The sections of the «NLP&ML» group which demonstrate a positive value of D2 (acceleration) 

 
FIGURE 3 The group "scientific methods of NLP", which can be attributed to the most popular, with a large and increasing positive value of D2 

(acceleration) 

5 Conclusion 

The data show an interesting picture of change for most 
sections, where the period of initial growth is followed by a 
decrease, and then there is a re-acceleration (question 
answering, speech recognition). The reasons for this 
phenomenon should be investigated, but it can be assumed 
that this dynamic characterizes, on the one hand, the 
intensity of development in the field of research, and on the 

other − the understanding of the new concept by researchers 
and its application in the researches. Only some of the 
presented research areas (grammar checking, NLP&Deep 
Learning) are characterized by a constant growth of citations 
and publications (indicator D2 has only positive values for 
the entire considered period under) (figures 1, 3). 

In general, the analysis of NLP research area shows 
significant dynamics of growth of the publication activity in 
the sections of Grammar Checking, Information Extraction, 

NLP & Machine Learning 

NLP & Neural networks 

NLP & Deep Learning 
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Machine Translation and Question answer (positive value of 
D2) (figures 1,2). 

In the field of scientific methods, a high positive value 
of D2 is belong to the research areas related to Machine 
Learning, Deep Learning, Neural Networks and, as a 
consequence, to the so-called Supervised Learning. In this 
case, Machine Learning is especially intensively used in 
solving problems of Speech Recognition, Automatic 
Translation and Question-Answer Systems. (figure 3). A 
moderately positive value of D2 is noted for the sections of 
Evolutionary computation & Genetic programming, 

Unsupervised learning, Bayesian Networks, Semantic 
Networks. Fuzzy logic, Knowledge representation, Rule 
based system, Statistical methods, Lexical affinity, 
Ontology have a negative value of D2. 
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