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Abstract  

In this paper, we consider scientometric indicators of such a rapidly developing field of research as automatic text processing (natural 
language processing). Differential indicators of speed and acceleration were used to assess the dynamics of the development of NLP 
domains. The assessment was based on data from a direct bibliographic database Science. Calculations were performed for the following 
NLP subdomains: grammar checking, information extraction, text categorization, dialogue systems, speech recognition, machine 
translation, information search, answers to questions, opinion analysis, intelligent advisers and others. Areas with high growth rates 
(grammar checking, dialog systems, deep learning) and areas that lost the preexisting dynamics of publication activity growth (automatic 
summarization, speech recognition, information retrieval) were identified.The proposed indicators allow to visually express changes in the 
dynamics of scientometric indicators, which may beuseful in assessing the prospects of research areas. 
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1 Introduction 

The field of research, combined terms of natural language 
processing (NLP) or automatic word processing, has caused 
great and constantly growing interest. Recently, scientific 
research and a general increased level of calculations have 
led to a number of breakthrough results in NLP, among 
which are achievements in the field of machine translation, 
automatic summation, information retrieval, answer to 
questions and mood analysis [1]. Selecting particular 
domainsit is possible to consider how the interest of 
researchers changes over time, and those areas of research 
that attract particular attention can be revealed. The number 
of publications in almost all areas of natural language 
processing is increasing.It is not enough to predict change 
of interest in particular domain using only number of 
publications. Differential indicators that were introduced in 
[2] are necessary to assess the speed and acceleration of 
changes in bibliometric indicators which help us to judge 
more precisely about the possible interest of particular 
domain in the future. In turn, speed and acceleration may 
indicate an increase or decrease in the interest of researchers 
in individual NLP subdomains. In this paper, the number of 
publications and the number of citations are consideredin 
differential indicators. 

2 Methods and Data 

The data was collected and attributed from the point of view 
of the tasks to be solved as “NLP tasks” or “Tasks” group 
as it was introduced in [3] and then distributed to the number 
of methods (“Scientific NLP Methods” or “Methods” 
group) such as: 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 c networks, Keyword 
Spotting, Lexical affinity, Ontology, Information fusion, 
Taxonomy [2].To assess the dynamics of changes in 
publication activity indicators D1(speed) and 
D2(acceleration) [2] are used and defined as follows: 
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where 𝑛𝑖 and 𝑐𝑖  are number of publications and citations 
respectively, determined using search term 𝑗, 𝛽, 𝛾, 𝛽′ , 𝛾 
some empirical coefficients that regulate the “weight” of the 
contribution of the number of publications, the speed and 
the acceleration of number of publications 𝑛𝑖 and the speed 
and acceleration of number of citations 𝑐𝑖 respectively. 

In present work, D1 and D2 are calculated separately for 
publication and citation number. We assume  𝛽, 𝛾as equal to 
1. Due to the peculiarities of the numerical calculation of 
derivatives, indicators D1 and D2 can only be calculated for 
previous years. However, we are interested in assessing the 
dynamics of changes in these indicators in the future, 1 or 2 
years in advance. For this, using annual data on publication 
activity, regression models are constructed. As it is known 
know, the cost function of the regression model is described 
by an expression of the form: 

𝐽(𝜃) = min
1

2𝑚
 [∑ (ℎ𝜃(𝑥(𝑖)) − 𝑦(𝑖))2 + 𝜆 ∑ 𝜃𝑗

2]𝑛
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𝑚
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where m – amount of data, and hypothesis function:  

ℎ𝜃 = 𝜃0 + 𝜃1𝑥 + 𝜃2𝑥2 + 𝜃3𝑥3 + ⋯ + 𝜃𝑛𝑥𝑛, 



The 18th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2020 

April 23-24, 2020, ISMA, Riga, Latvia Muhamedyev R I, Makhambetali T K 

24 

NC09 Nano Technologies and Computer Modelling 

regression parameters - 𝜃𝑖 ∈ 𝛳  and regularization 
parameter - 𝜆. In this case m is a value of BI in the moment 
1 to m. The minimization of the cost function is performed 
by one of the gradient descent algorithms: Conjugate 

gradient, BFGS, L-BFGS. Having the hypothesis function, 
we calculate additional values for the number of 
publications and citations both in the intervals between the 
available annual values and the predicted values. 

 

3 Results 

 
Figure 1 Publication activity 

 
Based on the data above regression was built (Figure 2) 

in order to make curve more smooth and get additional 
predicted data for next couple years. Degree of regression 
was chosen in such way that minimizes mean squared error.  

 
Figure 2 Publication activity Regression 
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Also, these categories was analyzed by citations count. 
Below given the graph representing the citations of each 

category by the year when  paper was published.  

 
Figure 3 Citations count 

 
It can bee seen from the graph which year’s publications 

were the most citated i.e. most popular. 
Next, D1 and D2 indicators are calculated according to 

the equations (1-2). 

 
Figure 4 D1 (Speed) 



The 18th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2020 

April 23-24, 2020, ISMA, Riga, Latvia Muhamedyev R I, Makhambetali T K 

26 

NC09 Nano Technologies and Computer Modelling 

 
Figure 5D2 (Acceleration) 

4 Conclusion 

Selecting accurately regression degree and search term 
coefficients it is possible to analyze and explain growth in 
publication activity, based on bibliometric indicators, the 
rate of change of speed D1 and the acceleration of change 
D2. The positive value of D1 reflects the fact of an increase 
and D2 characterizes its rate in the growth of publication 
activity in the field of research. On the other hand, a negative 
valueindicates a slowdown in publication activity compared 
to previous periods. According to this indicators we can 
propose an increasing interest in domains such as NLP&DL, 
NLP&Opinion Mining, stability of interest in Fuzzy Logic 
and decrease in NLP &InformationExtraction and 

Supervised Learning and etc. Such scientometric indicators 
allows to reveal interest trends in different domains of 
research from objective point of view. 
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