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Abstract. Some aspects of the use of virtual communities in the marketing ac-

tivity of the enterprise have been considered. Based on a formal description of 

characteristics, data on online communities and discussions and their analysis 

results, an information model of a community for online marketing has been 

built, which serves as the basis for a database structure for accounting of infor-

mation flows in online communities. The problem of determination of indica-

tors of relevance and importance of online communities for marketing, use of 

these indicators in solving community selection tasks for participation of repre-

sentatives of the enterprise has been considered. The use of the database provi-

sioning in the process of creating, verifying and distributing marketing messag-

es in virtual communities has been proposed. 
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1 Introduction 

The use of virtual communities in the marketing activities of the enterprise requires 

all participants in the communication process to make strategic and immediate deci-

sions regarding specific actions and marketing events. The availability of the compo-

nent of decision support demonstrates the technological maturity and completeness of 

the project of the enterprise's comprehensive IT penetration. 

Among the typical tasks, the key ones with regard to the activities in online communi-

ties are the choice of the strategy for using communities in marketing; selection of 

online communities for certain activities; analysis of the effectiveness of marketing 

information flows in the virtual environment. 

An important aspect of successful online marketing in an information-intensive envi-

ronment of the online communities is the use of the state-of-the-art IT solutions, cus-

tom-made mathematical tools and software in all parts of the process. In particular, 

there is a need to process large pools of data in real-time, in the data mining and au-

tomation of some processes and tasks. 

Some aspects of the company's activities in the social media of the Internet are the 

subject of research on information retrieval and analysis of web space content [1, 3, 9, 
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11, 12, 20], development of methods for building and managing web communities [7, 

13, 14], positioning of websites in the global environment, management of infor-

mation activities of the company in the networks of sites [21, 23, 25, 27], organization 

of marketing in online communities [8, 10, 15, 17, 24, 26, 28]. The have investigated 

the use of international standards of quality management system in higher educational 

institutions. It has been found that the effective work of a university, in order to 

provide educational services, depends on the implementation of quality standards ISO 

9001 [6]. 

The concept of relevant and important for marketing online communities and discus-

sions has been introduced in [5], while the basic strategies for using online communi-

ties in marketing, the necessary resources and risks during their implementation have 

been defined in [4]. 

2 Information Model for the Virtual Community for Online 

Marketing Needs 

2.1 Formal communities’ data model for online marketing  

Competent activity of a marketing expert in virtual communities should take into 

account the peculiarities of the communication process in online environments, in 

particular the availability of certain traditions and rules of interaction between com-

munity members. Formalizing the communication process, analyzing and computer-

based accounting of the characteristics of online communities and marketing infor-

mation flows provide support for the activities of the marketing expert during the 

generation of marketing messages and participation in discussions. 

The structure of the online community 
iVC from the array 

 
 

VCN

iiVCVC
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of online communities that are used in marketing is described as follows: 
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where 
iNameVC  – is the name of the i-th online community; 

iDiscrVC  – description 

of the i-th community; 
iTechVC – technical specifications of the i-th online communi-

ty; 
iRuleVC – the rules of the i-th community; 

iRuleLangVC – communication lan-

guages in the i-th community; 
iStatVC – statistical data of the i-th community; 

iRThVC – relevance of the topic of the i-th community with marketing topic; 
iAdvVC

– recommendations for working with the i-th online community; 
iAnRElVC  – results 

of the analysis of the relevance of the i-th community; 
iAnIMPVC – results of the 



 

analysis of the importance of the i-th community for its use in marketing; 
iTpVC  – 

discussions of the i-th online community. 

The technical specifications needed in the process of using the online community 

to solve marketing problems are described as follows: 

 iiii MLVCCMSVCURLVCTechVC ,,
 (3) 

where
iURLVC  – the website address of the i-th community; 

iCMSVC  – community 

site management system; 
iMLVC  – markup language (BB Code, HTML, etc.). 

The rules for online communities are usually presented in a free unstructured text 

format, which makes it impossible to directly enter them into a specialized database. 

Therefore, it is necessary to analyze the rules manually by certain definite features. 

The list of features for formalization and subsequent computer accounting usually 

depends on the task. The main characteristics that are subject to accounting are the 

following: 

─ languages of communication; 

─ permission to publish advertising materials; 

─ restrictions on the use of graphic images (size, type list, possibility of connecting 

external files); 

─ restrictions on the use of attached files; 

─ restrictions on user names (case, the Roman/Cyrillic characters, aliases, site ad-

dresses); 

─ restrictions on user's photos (admissibility and user image size); 

─ restrictions on user's signature (number of characters, number of rows, admissibil-

ity of graphic images, admissibility of references); 

─ restrictions on links (admissibility of links, admissibility of referral links). 

Community rules regarding the languages of communication of their participants

iRuleLangVC  are important in the process of communication, preparation of promo-

tional and informational materials. The linguistic characteristics of the target audience 

are taken into account when creating an array of marketing terms that are used for 

searching for relevant online communities. 

To describe the rule for using the language of communication
jLang  in the com-

munity
iVC , we introduce the function of defining a priority  

ji LangPLangVC , the 

value of which is:   0ji LangPLangVC  - if the language is not used in the online 

community; otherwise, the function value (integer) indicates the priority of its use 

when communicating as compared with other languages. Then the language use rule 

in the online community is described as follows: 
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where  
LangN

jjj LangLangLang
1

  – j-th language of communication from the array of 

communication languages that a company uses in marketing in online communities. 

One way to adapt marketing actions to the requirements and traditions of online 

communities is to use recommendations when creating messages. These recommen-

dations are obtained as a result of the analysis of rules and community traditions. The 

structure of recommendations 
iAdvVC regarding the work in the community is rec-

orded as follows: 

 iii AdvPostVCAdvUserVCAdvVC ,
 (5) 

where
iAdvUserVC  – recommendations for the optimal version of the user name of the 

i-th online community (nick, real name and surname, website address, company or 

product name); 
iAdvPostVC  – recommendations for the creation of posts in the i-th 

community, which should contain the following information: 

─ expediency of using in-depth formatting and a large number of links in one mes-

sage; 

─ expediency of using advertising graphic objects; 

─ optimal size of the message; 

─ additional linguistic characteristics (youth slang, industry slang); 

─ admissibility of extended citation of sites. 

To link the topics of the online community 
iVC and identified marketing topics

  Th
N

ii
ThTh

1
 , we introduce the adherence function  

ji ThFRThVC :   1ji ThFRThVC - if 

the topic of discussion relates to the marketing term
jTh  from the arrayTh , otherwise

  0ji ThFRThVC . 

Then, we will describe the relevance of the topic of the online community as follows: 

  (6) 

where ThTh j   – j-th marketing term. 

For decision-making on the use of the online community in marketing and in the 

planning of the communication process, it is important to record and analyze commu-

nity statistical data. The required statistics for the online community iVC
will be rec-

orded as: 
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where
ijT  – i-th date of collection of statistical data for the j-th online community; 

 
iji TCMVC  – count of members;  iji TCTpVC  – count of topics;  

iji TCPVC  – count of 

posts;  iji TCRVC  – count of readings;  
iji TCVVC  – daily attendance of the community 

(from Count of Visitors);  
iji TFrNTpVC  – frequency of new discussions started in the 

community (Frequency of New Topics);  
iji TFrNPVC  – frequency of new comments 

(posts) in community discussions (Frequency of New Posts);  
iji TCQVC  – the number 

of external links to the community site from other sites (Count of Quotation). 

The results of the analysis of the online community relevance to marketing topics are 

as follows: 

  
AnRELDateN

jijji RELVCAnRELDateAnRELVC
1

,


  (8) 

where
jAnRELDate  – j-th date of the relevance analysis; 

ijRELVC - relevance of the 

i-th online community as on the j-th date of analysis. 

Evaluation of the importance of the online community is as follows: 
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where
jAnIMPDate  – j-th date of the importance analysis; 

ijIMPVC  – importance of 

the i-th online community as on the j-th date of analysis. 

The importance of the online community in formula (9) depends on the type of the 

marketing task set for the company's specialists. The list of types of marketing tasks is 

presented in the form: 

  
TaskTypeN

kkTaskTypeTaskType
1

  (10) 

Then the importance of the community, defined during the j-th analysis, will look 

like: 

   
TaskTypeN

kjikkij AnIMPDateVCTaskTypeIMPTaskTypeIMPVC
1
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  (11) 

where
kTaskType  – the task of the k-th type from the array (10); 

 
jik AnDateVCTaskTypeIMP ,, - the function of determining the importance of the  

i-th online community for performance of the k-th type task; the date of the analysis 

jAnIMPDate determines the relevance of the statistical and analytical data of the 

online community needed to calculate marketing importance. 

In addition to accounting of online communities in general, separate discussions, the 

topic of which relates to the object of marketing promotion, should also be subject to 

mathematical formalization, computer accounting and analysis. Given the complex 



 

nature of the tasks of marketing, both technical information and the semantics of dis-

cussions conducted around the object of marketing promotion, should also be subject 

to accounting. 

2.2 Using The Content of a Database of Online Communities to Carry Out 

Marketing Tasks 

The given information model forms the basis of the database of online communities 

relevant to the marketing subject of the company. Data arrays are created based on 

expert analysis of each community that is being added to the online marketing data-

base. Sample community discussions, its general numerical values (usually these are 

available on the community statistics page) and the texts of its rules are used for ex-

pert review 

Data relating to the semantic characteristics of the online community are used when 

creating and verifying marketing posts and choosing task performers. In particular, 

the size of the post; the presence and number of references in the post; the presence of 

referral links can be checked in the automated mode. 

Data related to the technical characteristics of online communities is used, in particu-

lar, to determine the priority of actions and forecast work volumes, planning of work 

schedules, software adaptation and hypertext markup of information and advertising 

materials. 

However, for solving some tasks, in particular, planning of the participation of the 

company representatives in discussions, numerical expressions are required for these 

characteristics. 

The methodology for determining these indicators depends on the available infor-

mation on the characteristics of online communities and discussions. In any case, the 

specifics of the tasks of prioritizing the actions of a marketing expert implies a quick-

er relative assessment of importance and relevance than the conditionally precise one. 

This, to some extent, makes up for the incomplete information about the community. 

There is no general rule for determining the importance and relevance of communi-

ties, because these rules reflect the essence and peculiarities of marketing strategies in 

online communities. 

We will assume that the topical characteristics of the search results for a particular 

community determine the topical preferences the new visitors of the site (because 

they get there by the topic queries) and active members of the community (since they 

have created virtually all content of the online community). 

Consequently, we may use the results of the search engines to determine the degree of 

relevance of the online community, limiting ourselves to publicly available infor-

mation that does not require significant computing resources. 

In this case, we will define the marketing relevance of the online community of the 

marketing object as a part: 

  
 

 *

*,
*

VCSERP

ThVCSERP
VCRel   (12) 



 

 

where  *VCSERP  – the total number of pages in the online community in the search 

results  *VCSERP (from English Search Engines Result Page);  ThVCSERP *, - the 

number of pages of the online community found by the terms of marketing topicsTh . 

The array of marketing terms determines the width of further search that is reflected 

in the number of communities found and their thematic orientation. Therefore, the 

keyword selection procedure depends on which strategy of using the online communi-

ties in marketing has been chosen. 

The value  ThVCSERP *,  only in trivial cases can be calculated in one step. In prac-

tice, multiple searches by exact match for each marketing term is required, with the 

exclusion of other marketing terms. 

According to the analysis, there are typical classes of communities in certain thematic 

areas, which are presented in Table1. It is understandable that the values of limits 

given in the table may vary substantially depending on the subject area. 

Table 1. Classes of online communities by measure of marketing relevance. 

Communities Relevance Comment 

Restricted professional 0.1–1 
Only about one or a group of 

products 

Professional 0.02–0.1 

About some product group, 

which includes the marketing 

object 

Topical 0.001–0.02 

About some subject area, to 

which the object of marketing 

belongs 

General 0.0001–0.001 
With uncertain or very broad 

subject matter 

No topical 0 
With topics not related to the 

subject of marketing 

For exclusive products, the specified limits for a class of restricted professional com-

munities are expanding, and for the rest - narrowing. This is caused by the fact that 

the very fact of mentioning the exclusive, used only in special cases, products, already 

gives grounds to attribute the community to a class of restricted professional. Such 

products include industrial and medical equipment, professional artistic tools, highly 

specialized software, corporate services, and the like. 

For the products of a wider class, on the contrary, the limits of relevance for restricted 

professional and professional communities are narrowing, for the rest - they are ex-

panding. 

However, regardless of the specifics of products and the exact limits of class rele-

vance, their overall list remains unchanged. 

The selection of online communities for solving certain marketing tasks is appropriate 

to begin with identifying a set of online communities relevant to marketing object. 



 

From the sample obtained, guided by the chosen selection strategy for a particular 

task, one must allocate the resulting array of important communities. If you start with 

identifying important communities, you can often get a great deal of important but 

irrelevant online communities. 

Since the array of online communities relevant to the subject matter may be quite 

large and the resources for marketing in online communities are limited enough, then, 

of course, there is the question of the need to limit the array of relevant communities 

with which the marketing expert should continue working. This restriction can be 

achieved by defining the relevance threshold rule and applying it to the selection: an 

online community with a relevance indicator that is relevant to the relevance thresh-

old rule relevant to a given marketing topic; otherwise, we will consider this commu-

nity irrelevant (non-topical). The rule of the relevance threshold application is deter-

mined by the expert method and can be formulated in different ways, for example: 

─ the first 100 relevant communities are considered; 

─ communities with relevance indicator greater than some fixed value are relevant to 

the topic; 

─ selection of relevant communities is carried out in an iterative manner until the 

required number of important ones is obtained. 

Regarding the discussions, it can generally be considered that relevant are discussions 

with messages that contain defined marketing terms. The greater part of the marketing 

topics relate to the message, the more the discussion becomes topical. The marketing 

expert takes the decision on the marketing relevance of the discussion after analyzing 

the posts in the discussion and the following groups of its characteristics: 

─ topicality of discussion - the relevance of the discussion to the marketing topics; 

─ proficiency of the discussion - the competence of the authors, the acceptability of 

the discussion style, its correspondence to network etiquette; 

─ timeliness of the discussion - the openness of the topic, the relevance of messages, 

the presence of views, answers. 

Classification of discussions in online communities important for marketing gives us 

the opportunity to: 

─ organize the first-priority processing and analysis of typical discussions concerning 

the problems and queries of users (complaints, claims, etc.); 

─ carry out a comparative analysis of own and outside materials located in different 

communities and on different occasions; 

─ analyze typical discussions related to one topic when creating a new marketing 

message on this topic to avoid repetitions and inaccuracies in it. 

Saving of interconnections between thematically similar relevant discussions in the 

database facilitates a comparative analysis of product reviews. Moreover, the estab-

lishment of relationships between company discussions and discussions about part-

ners and competitors of the company helps in the analysis of competitiveness of the 

company by participants of online communities. 



 

If a representative of the company initiated a discussion in the community or it con-

tains his/her extended comments, then the response of other members of the commu-

nity to the content and form of the marketing messages is important. 

The analysis of negative reviews and critical messages allows identifying vulnerabili-

ties in the marketing object, assess the communicative proficiency of marketing ex-

perts and outline the ways to improve marketing in online communities. 

3 Conclusions 

Determining the indicators of marketing relevance and marketing importance of 

online communities makes it possible to select the important for marketing online 

communities and use them more effectively. Due to the practically manual processing 

of the input information, determination of these indicators for discussions is generally 

subjective. For a transparent and high quality assessment process, the professionalism 

of the staff and the option of computer accounting of the discussions and the results of 

their analysis are of great importance. Because of the formalization of the marketing 

characteristics of communities, a model of online communities was built, which be-

came the basis for developing a database structure for the accounting and analysis of 

marketing communications and information content of online communities. 

References 

1. Kim, J., Hastak, M.: Social network analysis: Characteristics of online social networks af-

ter a disaster. International Journal of Information Management 38(1), 86–96 (2018). 

2. See-Toa, E., Ho, K.: Value co-creation and purchase intention in social network sites: The 

role of electronic Word-of-Mouth and trust, 31, 182–189 (2014). 

3. Rains, S., Brunner, S.: What can we learn about social network sites by studying Face-

book? 17(1), 114–131 (2014). 

4. Sloboda, K., Peleshchyshyn, P.: Peculiarities of positioning and online marketing of Lviv 

Polytechnic National University in social networks. European Applied Sciences 2(5), 24–

32 (2013). 

5. Korzh, R., Peleshchyshyn, A., Fedushko, S., Syerov, Y.: Protection of University Infor-

mation Image from Focused Aggressive Actions. In: Szewczyk, R., Kaliczynsra, M. (eds.) 

Advances in Intelligent Systems and Computing: Recent Advances in Systems, Control 

and Information Technology, SCIT 2016, vol. 543, pp. 104–110. Springer, Poland (2017). 

DOI: 10.1007/978-3-319-48923-0_14. 

6. Korzh, R., Peleshchyshyn, A., Syerov, Yu., Fedushko, S.: University’s Information Image 

as a Result of University Web Communities’ Activities. Advances in Intelligent Systems 

and Computing: Selected Papers from the International Conference on Computer Science 

and Information Technologies, CSIT 2016, vol. 512, pp. 115-127. Springer, Ukraine 

(2017). DOI: 10.1007/978-3-319-45991-2_8. 

7. Fedushko S., Peleschyshyn O., Peleschyshyn A., Syerov Y: The Verification of Virtual 

Community Member's Socio-Demographic Profile. Advanced Computing: An Internation-

al Journal (ACIJ), 4(3), 29–38 (2013). 

8. Myna, Zh., Yarka, U., Peleschyshyn ,O., Bilushchak ,Т.: Using International Standards of 

Quality Management System in Higher Educational Institutions. In: 13th International 



 

Conference “Modern Problems of Radio Engineering, Telecommunications and Computer 

Science”, TCSET 2016, pp. 834–837. Lviv (2016).  

9. Srivastava, A., Sahami, M.: Text Mining: Classification, Clustering, and Applications. 

Taylor and Francis Group, London (2009). 

10. Scott D.: The New Rules of Marketing and PR: How to Use Social Media, Blogs, News 

Releases, Online Video, and Viral Marketing to Reach Buyers Directly (2010). 

11. Russell, M.: Mining the Social Web: Data Mining Facebook, Twitter, LinkedIn, Google+, 

GitHub, and More. O'Reilly Media Inc. (2013). 

12. Liu, B.: Web Data Mining: Exploring Hyperlinks, Contents, and Usage Data. Springer 

(2011). 

13. Buss, A., Strauss, N.: Online Communities Handbook: Building your business and brand 

on the Web. New Riders Press (2009). 

14. Bacon, J.: The Art of Community: Building the New Age of Participation (Theory in Prac-

tice). O'Reilly Media (2009). 

15. Plume, C., Dwivedi, Y., Slade, E.: Online Brand Communities, Social Media in the Mar-

keting Context, A State of the Art Analysis and Future Directions, 41–78 (2017). 

16. Bandias S., Gilding A.: Social media: the new tool in business education. Public Interest 

and Private Rights in Social Media. Chandos Publishing Social Media Series, 115–128 

(2012). 

17. Arthur, D., Motwani, R., Sharma, A., Xu, Y.: Pricing strategies for viral marketing on so-

cial networks. In: Proceedings of the 5th Workshop on Internet and Network Economics, 

WINE 2009, 101–112 (2009). 

18. Rath, M.: Application and Impact of Social Network in Modern Society. Hidden Link Pre-

diction in Stochastic Social Networks, 30–49 (2018). 

19. Messik, R.: Social media: blessing or curse? – a business perspective. Public Interest and 

Private Rights in Social Media, Chandos Publishing Social Media Series, 145–152 (2012). 

20. Christensen, K., Liland, K., Kvaal, K., Risvik, E., Biancolillo, A., Scholderere, J., Nør-

skovh, S., Næs, T.: Mining online community data: The nature of ideas in online commu-

nities. Food Quality and Preference 62, 246–256 (2017). 

21. Hussain, S., Guangju, W., Jafar R., Ilyas, Z., Mustafa, G., Jianzhou, Y.: Consumers' online 

information adoption behavior: Motives and antecedents of electronic word of mouth 

communications. Computers in Human Behavior 80, 22–32 (2018). 

22. Zeng, M.: Foresight by online communities – The case of renewable energies. Technologi-

cal Forecasting and Social Change 129, 27–42 (2018). 

23. Taiminen, H.: How do online communities matter? Comparison between active and non-

active participants in an online behavioral weight loss program. Computers in Human Be-

havior, vol. 63, 787–795 (2016). 

24. Cheng, F., Wu, C., Chen, Y.: Creating customer loyalty in online brand communities. 

Computers in Human Behavior (2018). 

25. Boon, E., Pitt, L., Salehi-Sangaria, E.: Managing information sharing in online communi-

ties and marketplaces. Business Horizons 58(3), 347–353 (2015). 

26. Krush, M., Pennington, J., Fowler III, A., Mittelstaedt, J.: Positive marketing: A new theo-

retical prototype of sharing in an online community. Journal of Business Research, vol. 68, 

issue 12, 2503–2512 (2015). 

27. Teo, H., Johri, A., Lohani, V.: Analytics and patterns of knowledge creation: Experts at 

work in an online engineering community. Computers & Education 112, 18–36 (2017). 

28. Seraj, M.: We Create, We Connect, We Respect, Therefore We Are: Intellectual, Social, 

and Cultural Value in Online Communities. Journal of Interactive Marketing 26(4), 209–

222 (2012). 


