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Abstract  

The area of research, described with a general term of Information and communication technologies (ICTs), features extraordinary 
dynamism, fast emergence of new terms and change of conventional areas of research. Тo estimation of research domain and publication 
activity bibliometric indicators are widely used. Unfortunately the existing indicators have significant limitations. This paper describes 
new indicators based on differential equation that allow us to evaluate dynamic of research domain. We show some results obtained using 
the indicators named as D1 and D2.  
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1 Introduction 

The idea of unified publications assessment in the flield of 
science by applying the citation index (SCI) was proposed 
by Eugene Garfield [1]. Indicators , such as number of 
publications, the citation index, the number of co-authors, 
etc., are widely used for the evaluation of research domains 
and organizations in selected countries and regions [2-4], 
the policy making in the field of scientific research [5], 
impact assessment of publications databases, in particular, 
the use of public archives increases citation of publications 
[6]. Bibliometric data is used to build prediction models [7] 
sometimes in combination with patent analysis [8, 9].  

At the same time, bibliometric methods have significant 
limitations. Numerical indexes are non-linearly dependent 
from size of the country and organization [10]. The larger the 
research group, the higher the Crown indicator and h-index are 
[11]. H-index is very sensitive to research domains 
characteristics (productivity, citation habits, and citation 
dynamics). The use of indicators without a clear understanding 
of subject area leads to the effects of "quick and dirty" [12].  

Various authors introduce new or modify former 
indicators. In [13], the change in the Hirsch index with time 
is estimated. The special index (j-index) was introduced in 
[14]. Authors of [15] suppose the new index better describes 
the field of scientific publications of the author. 

To assess the dynamics of the development of scientific 
areas, it is necessary to assess the velocity of change. This 
need is realized by analyzing the temporary graphs of 
indicators. In spite of the fact the h-velocity index was 
introduced in [16] for estimating the rate of change of Hirsch 
index, the numerical estimation of changes in bibliometric 
indicators is not widely implemented. In our opinion, the use 
of dynamic indicators allow us to more accurately assess the 
potentials of research areas. 

2 D1 and D2 indicators  

We determined the following differential indicators of a 
prospective scientific area, defined by the given key search 
term [17]. 
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Put it differently, prospectivity indicator iD1  is a 

function depending on publication count in , speed of 

change of publication count dt
dni  (time derivative) and of 

citation count dt
dci  in the given area of research. 

Indicator iD2  is a function depending on publication 

count in , acceleration of change of publication count dt
nd i
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and of citation count dt
cd i

2

 in the given area of research. 

Functions 1f  and 2f  aggregate contribution of citations 
and publications by some means or other. In a particular case, 
aggregation can be accomplished using weighted summation. 
Then, for an individual scientometric database j , scientific 
research prospectivity indicators in a field i  at the moment 

of time kt , can be determined with the equations 
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where ',',',,, γβαγβα  are some empirical factors to be 
regulating contribution share of publication count, speed 
and acceleration of change of publication count in  and 
speed and acceleration of change of citation count ic , 
respectively. Note that as the second derivative function can 
be calculated using the first derivative 
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the Eq.(3) can be expressed as  
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For more evident estimation of change dynamics in 
publishing activity, especially in the domains with large 
amount of publications, indicators α  и 'α  can be made 
equal to 0. In this case 
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Equations 5 and 6 were used for further calculations.  

3 Applying D1 and D2 to estimate dynamics of 
publication activity in ICT domain 

The curves in Figure 3 illustrate change dynamics of D1 and 
D2 in ICT domains. As D1 effectively means speed of 
change, but D2 – acceleration of publication and citation 
count growth, they are indicated in the curves as Speed and 
Acceleration, respectively. Our calculation based on data 
described in [17-19]. 

 

 

 

 

 

 

 

4 Conclusion 

The use of indicators D1 and D2 give us possibility more 
clearly reveal the dynamics of changes in the publication 
activity in the research domains of ICT. 

In a number of cases, we can state the transition from 
research to the practical application of technology. Of 
course, the application of the introduced indicators requires 
taking into account a number of subjective factors and 
expert assessments. Estimation of the limitations of these 
indicators is the task of further research. 
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