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Abstract: The paper addresses an approach to combat corporate tax evasion by using the possibility of 

indirect accounting of latent factors in taxation processes. Value chains formed in the digital environment 

are increasingly falling out of government control, and digital platforms allow the building of 

relationships that are opaque for tax authorities. The digital market itself is becoming a factor that creates 

new value and possibilities. The sharing society is self-learning to reduce the tax base: business is getting 

rid of intermediaries, eliminating the regulator, and avoiding double taxation and taxation in general. This 

is happening against the backdrop of the chaotic development of the global financial system. The paper’s 

idea is based on creating a decision-making system for predicting tax evasion events by forming a special 

information framework of potentially suspicious events, using methods of deep learning of neural 

networks, and cognitive modelling. The latter was enriched with non-formalizable cognitive semantics, 

which increases the transparency of tax events. In real practice, the approach has helped to diagnose 

suspicious tax evasion cases during supplying products for the Arctic zone of Russia 
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1. INTRODUCTION 

Developing digital technologies, including artificial 

intelligence (AI) and big data, generates new possibilities for 

improving tax services. However, the value chains emerging 

in the digital environment are falling out of government 

control. Digital platforms and instruments are making it 

possible to build relationships that are not transparent to the 

tax authorities. A particular difficulty for taxation is both an 

increase in uncontrolled transactions and intangible assets. 

The joint consumption society is learning to reduce the 

taxation base. Business is getting rid of intermediaries, 

excluding the state regulator, avoiding double taxation, and 

committing tax evasion. In this paper, in the diagnostic 

processes of tax evasion, we consider the terms "tax evasion" 

and "tax avoidance" as synonyms. 

In the new conditions, tax authorities need to have detailed 

knowledge about the activities of manufacturers and the 

market behaviour of consumers, to understand production 

processes, business models, the logic of decision-making for 

promoting goods and providing services to the market, and 

the conditions of initiating intellectual property, since all this 

affects the formation of the tax base. 

Digital ecosystems and platforms imply that a transparent 

taxpayer network will reflect all the interactions between 

companies, people, and government bodies. The digitalisation 

of government services has strong effects on mitigating tax 

evasion (Uyar et al., 2021). The digital platform is intended 

to maintain an atmosphere of trust so that all network 

participants will share data with guaranteed security, 

transparency and convenience. In this condition, tax digital 

technologies and collectives of people are diving into a new 

reality⎯hybrid reality.  

The country's tax system is a mirror image of the state 

economy and society. The tax authorities' competencies, 

infrastructure, and technologies have turned out to be 

technologies of triple use, which claim to create appropriate 

institutions and digital platforms. It has to provide procedures 

for the optimal redistribution of resources among state 

authorities, business, and consumers. There is an urgent need 

to create an appropriate expert-analytical system and make a 

special AI application that could be useful for business and 

consumers to stimulate respect for the taxation system rules. 

At the same time, modern AI has its own problems and 

limitations. It can accumulate big data, including unreliable 

data, learn from retrospective examples, recognise objects 

and events, and predict a situation's development. But current 

AI cannot plunge into the world, fully understand and explain 

its analytical predictions. A new paradigm of AI is required, 

the essence of which is the ability to consider non-formalised 

cognitive semantics and latent aspects of tax events 

modelling by using AI and big data arrays, see more detailed 

(Raikov, 2021).  

The statement of the paper consists of creating decision-

making system for diagnosing of tax evasion events by 

forming special framework of suspicious events, using 

methods of deep learning of neural network, cognitive 

modelling, and collective expert procedures. Wherein, 

cognitive model was enriched with non-formalizable 

cognitive semantics, which increases the transparency of 

financial events. In real practice the approach has helped to 
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diagnose suspicious tax evasion cases during supplying 

products for the Arctic zone of Russia. 

2. TAX EVASION IN THE DIGITAL ECONOMY 

In the digital economy, researchers have become increasingly 

interested in the tax evasion problem. Abdelfattah et al. 

(2020) study the relationship between tax avoidance, 

corporate governance, and corporate social responsibility 

(CSR). Corporate tax avoidance is associated with CSR 

disclosure.  

Businesses with a board of directors consisting of family or 

foreign members give more CSR disclosure (Chan, 2014). 

Foreign members are important sources for CSR (Iliev and 

Roth, 2018), and using digital communications, they become 

more active abroad and, consequently, with rising corporate 

transparency. CSR is an emerging issue in corporate 

transparency and business efficiency. In the digital 

conditions, the phenomenon of CSR is immersed in hybrid 

reality (HR) (Perko, 2020; Raikov, 2021). Due to HR and AI, 

corporate top-management can recognise the resources 

required for the implications of CSR. 

Gunn et al. (2020) study non-governmental organisations' and 

multinational enterprises' tax avoidance practices. It is noted 

that there is the absence of a methodology that could help to 

complete an adequate analysis of the issue. A new 

methodology was proposed to analyse the quality of 

assessing the issue by creating ten indicators in three areas of 

criticism: lack of adequate data, lack of objectivity, and lack 

of expertise. In the Netherlands, such aspects as mailbox 

companies, confidential tax rulings, and corruption are 

extremely topical. For example, if companies and 

governments enhance the volume of big data analysed and 

the transparency of procedures, this could increase the quality 

of the case studies. Organisations themselves can also 

increase this quality by investing in technical expertise and 

adopting practices that foster objectivity. 

Argilés-Bosch et al. (2020) address the influence of e-

commerce business practices on tax avoidance. The common 

concern among researchers is that the digital economy is 

creating conditions that favour tax avoidance. They found 

strong evidence of the fact that e-commerce results in higher 

rates of tax avoidance. It also favours the socially undesirable 

by-products of tax avoidance. The loss of tax revenues 

deprives states of the resources needed to fund public 

necessities and citizens' welfare. E-commerce distorts 

competition between firms because of the higher tax bills of 

traditional firms. But traditional firms are adopting e-

commerce and new tax avoidance approaches. 

The anonymity and mobility afforded by the digital economy 

complicate the identification of the tax base and enforcement 

of taxation (Basu, 2007, pp. 104-110). The possibilities of 

concealing a transaction are increasing, while the possibilities 

of identifying the parties to a transaction are almost non-

existent. The two prevailing approaches to taxation, source- 

and residence-based, are becoming more elusive. The former 

is connected with the geographical source of income, the 

latter with parties' identity and residency status. E-commerce 

is breaking down any clear connection between territory and 

commerce. 

Tax enforcement is tough in the digital environment due to 

the residence-based approach, favouring the development of 

activities in off-shore locations, which makes tax withholding 

more difficult (Cockfield, 2001). Firms need to be 

incorporated in some foreign country's tax system and then 

supply the business operations from another country. In this 

case, e-commerce firms can find greater opportunities to 

behave in a tax-avoiding way (Hasseldine and Morris, 2013). 

This paper analyses examples involving fraud, deceit and 

corruption, which are associated with 'tax evasion'. Moreover, 

the topic of tax avoidance is being considered in its 

relationship with CSR. 

The digital economy sharpens the problems of the 

interrelation between disparate tax systems (Li, 2003). Firms 

with international exposure have many opportunities to avoid 

corporate taxes (Dyreng, 2008). International taxation makes 

it especially difficult to determine how and where income is 

generated and where the tax jurisdiction is allocated. It is 

difficult to identify the country where the company has its 

headquarters, the servers that host the web domain, where the 

management operates, where the office processes orders, and 

so on. It has become more difficult to identify the source of 

income because, under international tax rules, different 

income types are taxed differently. 

In the study by Argilés-Bosch et al. (2020), due to the 

possibility of gaining benefits from the existing loopholes in 

the international tax system in the digital economy, the 

following hypothesis was formulated: 

• E-commerce business has higher rates of tax avoidance, 

• Tax avoidance by e-commerce is decreasing over time. 

This paper suggests an empirical model for tax avoidance 

assessment. It includes various variables of the problem of 

interest and control variables to explain tax avoidance in 

different countries and firms. There are two main dependent 

variables: the effective tax rate (ETR) and abnormal effective 

tax rate (ABETR). The ETR defines the ratio of tax expenses 

to pre-tax income, while the ABETR is the country- and size-

matched ETR without the firm’s ETR.  

Some researches explain that the higher the ETR, the lower 

the tax avoidance (Christensen et al., 2015; Higgins et al., 

2015). E-commerce firms make a lower level of investment 

in tangible fixed assets. High values of ABETR indicate 

greater deviance from the firms' matched counterpart tax 

compliance―the higher its value, the higher the tax 

avoidance level. For example, intangible assets are among the 

main drivers of profit shifting (Grubert and Altshuler, 2008). 

Some factors that can define the level of tax avoidance have 

been indicated (Hope et al., 2013; Taylor et al., 2015a; Taylor 

et al., 2015b; Edwards et al., 2016): 

• the value of firms belonging to the retail trade and 

performing business exclusively via the internet, 
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• the persistent fall in statutory corporate tax rates over 

time, 

• leveraged firms exploit the tax-deductibility of interest 

payments and loan fees to shift debt among variably 

taxed jurisdictions, 

• larger firms have more opportunities to avoid tax when 

they operate in different countries, 

• profitability plays an important role in tax avoidance, 

• firms' growth offers opportunities to engage in non-

compliant tax behaviour,  

• earlier losses can reduce taxes on current profits, 

• positive influence on tax shelter transactions of auditing 

services, etc. 

The intelligent adaptive forms help to customise services. For 

example, every individual can get a customised income tax 

return form (Dwivedi, 2021). AI can easily pull-out relevant 

details from the databases and autofill the form's fields, 

simultaneously reducing filling errors. But justice, safety, 

certification, privacy, displacement of labour, and taxation 

are identified as the key challenges of AI (Calo, 2017). 

3. TAX EVASION DECREASE  

BY AI AND BIG DATA ANALYSIS 

Modern decision support systems can use a wide range of 

text analysis means such as the following: 

• search in several languages for information on the 

Internet: blogs of specified personalities, publications of 

different types, messages and comments on events, 

• maintaining a database of competitive bidding for 

government needs to identify signs of corruption, 

• analysis of the content of text publications with 

identification of the required data, etc. 

Analysis of publications and messages includes: 

• determination of the subjects referred to in the 

publication based on linguistic analysis, 

• identification of the objects with which the publication 

was concerned (organisation, company, region, etc.), 

• highlighting events (tax payment, real estate purchase, 

negotiations, etc.), 

• assessment of the attitude of the population to the draft 

law, initiatives of the authorities, a topical issue, 

• assessment of the tone of the publication (positive, 

negative), 

• assessment of statements by some subjects about other 

subjects (positive, negative), 

• distribution of message flow by subject headings, etc. 

Based on the listed capabilities, tax authorities can get 

relevant, comprehensive, timely and reliable information on 

the state of the political, economic and social situation, 

realising government strategies, national and federal projects, 

concepts, targeted programs. 

An appropriate systematisation of the incoming information 

should be ensured, taking into account the authority of users. 

Systematisation can be carried out based on specially 

developed thematic classifiers. The thematic classifiers 

include the following areas: politics, economics and finance, 

social and technological issues. 

In the process of monitoring the situation on the topic of 

taxation, users should be provided with various aspects of 

information, for example, "Current situation", "Relevance", 

"Forecast", "Measures taken", "Recommendations". For each 

aspect, assessments of the state of affairs can be displayed as:  

Critical, Urgent, Non-Urgent or Ineffective. For this, the 

appropriate cognitive graphics are used. The types of 

information can be: statistical, sociological, media 

information, or expert information. 

The modes of presenting information to users for decision-

making can be: operational (monitoring), planned and 

emergency. In every mode, it is important to provide the user 

with the ability to refer to the primary source (data drilling). 

The decision is prepared in a planned mode according to a 

previously approved plan or instruction. In an emergency 

mode, users are informed according to flexible rules, which 

are quickly formed, taking into account the specifics of the 

situation that has arisen. Simultaneously, standard templates 

and regulations for resolving issues in an emergency are used 

(based on the principles of knowledge management). 

The decision-making process based on analysis of data 

coming from various sources must also form aggregated and 

forecasted information. The organisation of information 

flows and analytical processing can be carried out by a 

special information and analytical centre. This centre 

organises an analysis of the situation in the world, country, 

regions and types of activity, automatically compares various 

data streams, reveals implicit information in large amounts of 

information, builds computer models, organises marketing 

and sociological research, and expert procedures. 

Experts evaluate information about events or indicators that 

have high uncertainty and are not quantifiable. A Register of 

experts is formed, taking into account the sphere of taxation. 

The rules for requests and receipt of expert comments are 

determined, and analytical processing of the survey results is 

organised. Expert procedures can also be realised online 

(Gubanov et al., 2014). The expert‒analytical system has to 

ensure support of the adoption of managerial decisions, 

including the following: 

• organising communities of experts, 

• selection of experts automatically, 

• quickly choosing the method of examination, 

• preparing requests to experts with indicators and scales, 
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• earlier losses can reduce taxes on current profits, 

• positive influence on tax shelter transactions of auditing 

services, etc. 

The intelligent adaptive forms help to customise services. For 

example, every individual can get a customised income tax 

return form (Dwivedi, 2021). AI can easily pull-out relevant 

details from the databases and autofill the form's fields, 

simultaneously reducing filling errors. But justice, safety, 

certification, privacy, displacement of labour, and taxation 

are identified as the key challenges of AI (Calo, 2017). 

3. TAX EVASION DECREASE  

BY AI AND BIG DATA ANALYSIS 

Modern decision support systems can use a wide range of 

text analysis means such as the following: 

• search in several languages for information on the 

Internet: blogs of specified personalities, publications of 

different types, messages and comments on events, 

• maintaining a database of competitive bidding for 

government needs to identify signs of corruption, 

• analysis of the content of text publications with 

identification of the required data, etc. 

Analysis of publications and messages includes: 

• determination of the subjects referred to in the 

publication based on linguistic analysis, 

• identification of the objects with which the publication 

was concerned (organisation, company, region, etc.), 

• highlighting events (tax payment, real estate purchase, 

negotiations, etc.), 

• assessment of the attitude of the population to the draft 

law, initiatives of the authorities, a topical issue, 

• assessment of the tone of the publication (positive, 

negative), 

• assessment of statements by some subjects about other 

subjects (positive, negative), 

• distribution of message flow by subject headings, etc. 

Based on the listed capabilities, tax authorities can get 

relevant, comprehensive, timely and reliable information on 

the state of the political, economic and social situation, 

realising government strategies, national and federal projects, 

concepts, targeted programs. 

An appropriate systematisation of the incoming information 

should be ensured, taking into account the authority of users. 

Systematisation can be carried out based on specially 

developed thematic classifiers. The thematic classifiers 

include the following areas: politics, economics and finance, 

social and technological issues. 

In the process of monitoring the situation on the topic of 

taxation, users should be provided with various aspects of 

information, for example, "Current situation", "Relevance", 

"Forecast", "Measures taken", "Recommendations". For each 

aspect, assessments of the state of affairs can be displayed as:  

Critical, Urgent, Non-Urgent or Ineffective. For this, the 

appropriate cognitive graphics are used. The types of 

information can be: statistical, sociological, media 

information, or expert information. 

The modes of presenting information to users for decision-

making can be: operational (monitoring), planned and 

emergency. In every mode, it is important to provide the user 

with the ability to refer to the primary source (data drilling). 

The decision is prepared in a planned mode according to a 

previously approved plan or instruction. In an emergency 

mode, users are informed according to flexible rules, which 

are quickly formed, taking into account the specifics of the 

situation that has arisen. Simultaneously, standard templates 

and regulations for resolving issues in an emergency are used 

(based on the principles of knowledge management). 

The decision-making process based on analysis of data 

coming from various sources must also form aggregated and 

forecasted information. The organisation of information 

flows and analytical processing can be carried out by a 

special information and analytical centre. This centre 

organises an analysis of the situation in the world, country, 

regions and types of activity, automatically compares various 

data streams, reveals implicit information in large amounts of 

information, builds computer models, organises marketing 

and sociological research, and expert procedures. 

Experts evaluate information about events or indicators that 

have high uncertainty and are not quantifiable. A Register of 

experts is formed, taking into account the sphere of taxation. 

The rules for requests and receipt of expert comments are 

determined, and analytical processing of the survey results is 

organised. Expert procedures can also be realised online 

(Gubanov et al., 2014). The expert‒analytical system has to 

ensure support of the adoption of managerial decisions, 

including the following: 

• organising communities of experts, 

• selection of experts automatically, 

• quickly choosing the method of examination, 

• preparing requests to experts with indicators and scales, 

 

 

     

 

• modelling support for decision-making. 

The process of decision-making about tax evasion includes 

diagnosing suspicious events by using special analytical 

system. 

4. SYSTEM FOR DIAGNOSING SUSPICIOUS EVENTS  

The analytical system has to include software that ensures the 

integration of big data, analytical, and decision-making 

procedures into one platform. The requests to the big data 

were constructed with using special framework of suspicious 

events, regulatory reference information, and AI algorithms. 

We investigated the case in which possible tax-evasion 

events could arise from corruption operations connected with 

supplying products for the Arctic zone of Russia. 

The framework was created by experts, who had used a 

different source of information, including libraries, the 

Internet, etc. The words’ representation frame in the 

framework’s thesaurus includes the following slots: main 

term, synonyms, superior concept, composition (type, part), 

subspecies (subparts), and definition. The framework is 

illustrated in Appendix A. 

The tax evasion problem is characterised by a great amount 

of data flow and participants. Experts can take part in the 

assessment of tax evasion events. It requires the automation 

of the diagnostic processes by considering that the result of 

decision-making has to be explained. The explanations 

decisions can be made by cognitive modelling (Raikov et al., 

2018). It describes the event by the factors and relations 

between factors with their non-formalised cognitive 

semantics.  

Considering that the volume of information flow is large, the 

cognitive modelling can be automated, for which the 

cognitive modelling approach in an emergency was applied 

(Raikov, 2020). Big data analysis can also ensure verification 

of the cognitive models, which experts create. The cognitive 

model's verification is realised by mapping the factors and 

their connections of the cognitive model into the relevant sets 

of Big Data. 

A deep neural network (DNN) can ensure the automation of 

the creation of cognitive models. The idea consists of training 

the DNN to automatically recognise factors and the 

connections of different cognitive models to retrospective 

examples from relevant Big Data. Then the DNN is used for 

creating the cognitive model for the concrete tax avoidance 

event. The process of DNN learning can use the LSTM (Long 

short-term memory) approach. This approach helps to make 

classifications and predictions in cases where uncertain time 

lags separate events. The steps of DNN learning are: 

• downloading the relevant fragments of big data, 

• tokenisation and lemmatisation of texts, 

• preparation of the DNN for training, 

• training the DNN.  

Cognitive modelling is conducted in the following order: 

• reveal events' factors with the DNN, 

• evaluate mutual influences between factors, 

• check the draft of the cognitive by experts, 

• correct the project of the cognitive model by experts, 

• solve the direct and inverse problems, 

• suggest a decision about tax avoidance. 

Fig. 1 illustrates the scheme of the process of analytical 

prediction of tax evasion cases with an explanation. 

 

Fig. 1. The scheme of the processes of diagnosing suspicious events.  

Testing of the process was done with different numbers of 

documents, which showed an accuracy of 93% for 

recognising different factors of the model. This result raises 

the prospect of attempting to automate the construction of the 

cognitive model for tax avoidance diagnosis. 

5. DISCUSSION 

This paper's suggestion is a project that has to be worked out 

in more detail in some aspects. It would be useful to study the 

effects of using digital technology on tax-evasion: to get 

more tacit information about the behaviour of firms on the 

global market by using 7‒9 different foreign languages; to 

find more complete data on firms' subsidiaries, including 

foreign ones; and to analyse a wider spectrum of suspicious 

events under different market conditions. 

The idea of HAI, which takes into account non-formalizable 

cognitive semantics and includes a collective subject in 

decision-making processes, has to be elaborated in more 

detail. Some new attempts in these directions have already 

been made by the author (Raikov, 2021). 

6. CONCLUSIONS 

The decision-making system for predicting tax evasion events 

was created. The system consists of thesaurus, framework of 

suspicious events, reference information, and AI tools.  
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It was shown that non-formalizable semantics of cognitive 

models has to be elaborated in more detail for increasing the 

information transparency of tax events.  

In real practice the approach helped to diagnosing and 

predicting suspicious tax evasion cases during supplying 

products in one Russia’s region. 
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Appendix A. FRAMEWORK FOR DIAGNOSING  

SUSPICIOUS TAX EVASION EVENTS  

Thesaurus 

Term: ARCTIC. 

Synonyms: polar, Arctic zone. 

Superior concept: Arctic states, Russia, Canada, United 

States of America, Norway, Denmark. 

Composition (type, part): deep-water Arctic basin, shallow 

marginal seas with islands and adjacent parts of the 

continental land of Europe, Asia and North America. 

Continental Shelf in the Arctic Ocean. 

Subspecies (subparts): the port of Varandey near the 

Yugorsky Shar Strait, the port of Sabetta on the Yamal 

Peninsula. 

Definition: the regions around the North Pole. 

Goals, objectives 

Goals: to anticipate tax evasion when delivering products to 

the regions of the Arctic. 

Objectives: 

• identification of cases of corrupt transactions, 

• control financial procedures through offshore zones, 

• export of goods intended for supplies to the Arctic, 

• organisation of international supply chains, 

• conducting international financial transactions. 

Subtasks: monitoring the supply of products for government 

needs with the identification of suspicious transactions. 

Events (two frames―A and B) 

A. Company―attributes: 

a. Full name; abbreviated name; 

b. Manual; 

c. Title in English; French; Chinese; etc. (7‒9 languages); 

d. Property type; 

e. Year of the establishment of the company; 

f. Affiliated organisations; 

g. Owners; shareholders; 

h. Negotiations, etc. 

B. Control of economic activities―attributes: 

a. Supply of products for state needs; 

b. Competition for work and services; 

c. State customer of work; 

d. Products manufactured by the company; 

e. Implementation cost. 

Regulatory reference information 

Regulatory reference information may be as follows: 

• database of prices for products in Russia, 

• database of prices for products abroad, 

• register of companies in Russia, 

• register of companies abroad, 

• database of state (federal and regional) contracts. 

Heuristic algorithm 

The algorithm includes steps, such as follows: 

• searching for information in different sources, 

• determination of applications submitted for the 

competition, 

• determination of the winner, 

• availability of affiliated organisations, 

• presence of shareholders, identification of their names, 

• presence of owners, identification of their names, 

• interaction between shareholders and foreign 

organisations, 

• interaction of owners with foreign organisations, 

• interaction between affiliated organisations, 

• diagnosis of tax evasion. 


