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Based on current development of the Socionet CRIS (socionet.ru), we discuss in this paper a 

transformation of research papers’ text fragments called the in-text citations into interactive entities, which 

can initiate direct scholarly communications between the authors who are cited (cited authors) and those 

who cite (citing authors). This process, in its turn, opens up opportunities for cited and citing authors to 

transform their typically one-way scholarly communication into research collaboration.   

As a background for our research, we used, among others, research results on processing of the citation 

data extracted from full texts of research papers. Citation impact indicators built on this basis play an 

important role in the evaluation of scientific performance and attract a lot of attention of researchers. 

Waltman (2016) in his review of the traditional citation impact indicators proposed different ways for the 

indicators’ improvement, including taking into account “the context in which a publication is referenced 

(i.e., the sentences in a citing publication around the reference to a cited publication)” (Waltman, 2016 p. 

43). 

In recent years, methods for analyzing the content of citations have been actively developed. These 

methods use the context in which a publication is referenced. Some studies (Zhang et al., 2013; Ding et al., 

2014) present the content-based citation analysis (CCA), which addresses a citation’s value.  

The citation data analysis is already used to notify authors and initiate by this simple scholarly 

communications. Such notification services have long been existing in various popular research information 

systems like Academia.edu, ResearchGate.net, etc. Some new technology embedded into CRIS allows us 

to make a further development of such communications.  

There are practical experiments with the analysis of in-text citations (they are also called as the in-text 

references) on various sets of full text papers. For example, some researchers identified verbs in citation 

contexts (Bertin and Atanassova, 2014) and later characterized the different sections of articles in terms of 

the verbs that appear in citation contexts (Bertin and Atanassova, 2015). Another aspect of the citation 

content analysis is how references are distributed along the structure of articles, as well as the age of these 

cited references (Bertin et al., 2016). Some authors analyzed in-text citations as functions of time, textual 

progression, and scientific field. They built characteristics of the in-text citations in over five million full 

text articles (Boyack et al., 2018). 

Hernández-Alvarez and Gómez (2016) in their survey of citation context analysis provided information 

about used tasks, techniques, and resources, including the tasks like the Citation Function Classification 

and the Citation Polarity Classification. 

The citation content analysis have a potential for conclusions with some accuracy about the motives to 

cite papers, about functions and polarity of citations. Such analysis also can produce suggestions about 

what exactly from the cited papers and for what purposes were used in the citing papers. In some cases, this 

information may be critically important to authors of the cited papers and may help them to develop their 

research, especially if some service initiates direct communication between them and citing authors. E.g. if 

a citation content analysis detects a criticism and some CRIS service notifies about this authors of the 

criticized papers, the authors get information for correcting mistakes and for improving their research 

results . If a citation analysis service informs authors about some kind of positive impact of their papers, 

then the authors can conclude how to develop their research in order to strengthen research results of other 

scholars who cited them and by this improve their impact. In both cases, cited authors will benefit (have 

more impact and/or citations) if they inform citing authors about their progress with cited research results. 

This new type of direct scholarly communication between cited and citing authors can be practically 

implemented by integrating results of two projects. 

One of our projects – CyrCitEc - offers a new method of transforming citation data into interactive 

elements. This method generates JSON versions of PDF documents with extended set of attributes that 

allows an easier recognition of papers’ references, in-text references, citation context, etc. As a result, we 

can parse an extended set of citation data, including a location of citations in a research paper’s structure, 

frequency of mentioning for the same references, style of reference mentioning and so on. Integrating these 

data with some web annotation tools, we visualize the citation analysis data as interactive annotations for 

readers of PDF documents available at CRIS (Parinov, 2017). The “interactive annotations” in this case 

means that a reader of a paper with the in-text citations, by clicking on it, can obtain additional information 



about cited papers, their authors and the authors’ affiliations, and results of content analysis for this 

particular in-text citation. The full version of this paper will include the description of this method as well 

as examples of its implementation. We will also present some generalization of this method for making 

interactive entities over contents of PDF papers in a form of computer-generated annotations anchored with 

the predetermined fragments of the papers’ content. 

Another our project - the Socionet CRIS - creates two additional pillars to transform the in-text citations 

from the interactive elements into a communication instrument:  

1. Socionet CRIS has services to link citation data, including references and related in-text citations, 

with other types of information entities by semantic relationships. At Socionet there is a following network 

of linkages: in-text citations <-> references <-> papers metadata <-> authors profiles with contact data <-> 

profiles of affiliation organizations with contact data. Using these linkages, we can associate different 

additional data with the citation data, e.g. the contact and affiliation data of authors of the cited and citing 

papers. 

2. Socionet CRIS has a notification service, which initiates direct communications between authors of 

papers and researchers who used somehow their papers, e.g. by linking semantically the papers with other 

papers, etc. (Kogalovsky and Parinov, 2015). The same service can initiate direct communications between 

cited and citing authors if a citation content analysis service found specific character of the citation content. 

The full version of this paper will include the description of this Socionet functionality in more details, 

as well as examples of how it works. 

Thus, it becomes technically possible in CRIS to use the citation content for initiating scholarly 

communications and professional cooperation between creators and consumers of research results. Such 

cooperation can have different forms of collaboration (Randrup et al., 2016). Scholarly communications 

initiated by CRIS services, comparing with the citation practice based on traditional academic publishers’ 

services, have better chances to grow into productive research collaboration between creators and 

consumers of scientific knowledge. 
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