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Abstract 

The paper deals with business valuation in unstable conditions of the external environment. Economic 
recession and the need for digital transformation is coming to the fore in Russia. As a result of this, the 
valuation of assets and business acquires additional complexity and issues related to effective risk 
assessment become relevant.  The main objective of this paper is to offer non-traditional methods of 
risk assessment for business valuation at the moment. The qualitative and quantitative risk analysis 
will help to improve the quality of the assessment reports of the property in an unstable period. The 
paper focuses on the non-traditional methods of risk assessment (Monte Carlo method, game theory) 
which must be used in determining the market value of the object of assessment in the current time. A 
practical example of using the simulation modeling method is given in detail. Summarizing, the use of 
the simulation modeling method for calculating the market value of the appraisal object will provide 
additional (compared to the standard method) information and increase the reliability of the results. 
Moreover, in the period of the coronavirus pandemic, this paper becomes even more relevant and 
important, seeing as how uncertainty is becoming inherent in countries around the world. Thus, this 
study is of value to researchers in the field of economic modeling and appraisers across the globe. 
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1. Introduction 

Having survived two recessions in 10 years, the Russian economy grew by an average of 0.4% per 
year. According to the World Bank, this is 8 times slower than the global economy as a whole. The 
International Monetary Fund forecasts a growth rate of the Russian economy of 1.7%, with a 
slowdown to 1.5% in the next five years. This is a third slower than developed countries’ economies 
are growing (2.4% in 2018 and 2.2% in 2019), half the rate of the global economy (3.9% for the next two 
years) and almost three times worse than developing countries, whose growth is estimated at 4.9% in 
2018 and 5.1% in 2019. 

Along with this, Russia must integrate itself with the global movement of the digital 
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transformation of the economy. In modern conditions, the role of digitalization is significantly 
increasing, which is becoming the main factor in the development of the world economy. Since 2011, 
the Fourth Industrial Revolution has been actively developing in the world, which the digital 
economy is a fundamental basis of. The current state of the Russian economy, under the conditions of 
the Fourth Industrial Revolution, is characterized as the beginning of new way (Gromova, 2019; Vasin 
et al., 2018; Romanova, 2018; Pogodina et al., 2019). As a result, the introduction of modern digital 
technologies in various areas of activity is a priority for the development of the national economy.  

Many efforts and actions need to be applied to the development of the digital economy in Russia 
(Rudskaya & Rodionov, 2018). The digital transformation of the economy is accompanied by the 
destruction of traditional economic models, changes in the nature of work, increasing uncertainty and 
risks. For the first time, the task of forming a digital economy was identified by the President of the 
Russian Federation V.V. Putin in his annual address to the Federal Assembly in 2016: "... launch a 
large-scale system program for the development of the economy of a new technological generation, 
the so-called digital economy". Approved by the decree of the Government of the Russian Federation 
of July 28, 2017, No. 1632-r, the Digital Economy of the Russian Federation program, guided by the 
"Strategy for the Development of the Information Society in the Russian Federation for 2017-2030", 
defines the concept of digital economy, the goals and objectives. 

Thus, the current state of the Russian economy can be described as unstable, seeking to get rid of 
the effects of the crises and to achieve pre-crisis growth rates, as well as the need for digital 
transformation.  

In connection with the above described situation of the Russian economy, such a direction of 
activity as the valuation of assets and business acquires additional complexity (Damodaran, 2002). 
Issues related to effective risk assessment, which are mandatory attributes of the modern economy, 
come to the fore.  

In addition, all countries of the world are experiencing an extremely difficult period at the moment 
- the coronavirus pandemic, which characterized primarily by uncertainty. So far, no one knows what 
consequences the pandemic will cause to the development of the world community. It is already clear, 
however, that the economic sphere will suffer very seriously. Risk and uncertainty prevail in all 
economic processes throughout the world. 

Thus, the main aim of this research is to offer non-traditional methods of risk assessment, which 
should be used in determining the market value of the object of assessment at the present unstable 
time. 

2. Statement of a problem  

The currently observed transition stage of the Russian economy and complete uncertainty in 
forecasting the duration of this period complicate the modeling of the behavior of a typical seller and a 
typical buyer in determining the market value of the object of evaluation. The high sensitivity of the 
cost of the object to the factors and forecasts laid in the model leads to distrust on the part of the 
customer when expected to work based on a single expert opinion of the appraiser. 

3. Methods 

Standard methods, such as the scenario approach (Cherepovitsyn et al., 2018), are widely used in 
investment design and in assessing the value of the object, using the income approach. In the works 
(Ozerov, 2007; Pupentsova & Livintsova, 2018), it was shown that, when choosing the best and most 
effective use of the object, uncertainty in the source data and in the predictions of their changes can 
lead to an erroneous choice. Creating scenarios for each use of the object will allow the selection of not 
only the criterion of income maximization (NPV, land value), but also the option with minimal risks 
(minimum coefficient of variation) (Nikolova et al., 2017; Bril et al., 2019).   

The use of game theory (Zavadskas & Turkis, 2008; Roth & Wilson, 2019; Halperin, 2017; Peleckis, 
2015), in particular the Savage criterion, the Wald criterion (Makarova, 2017; Ivanenko et al., 2018; 
Turskis et al., 2009; Kaklauskas et al., 2007; Zavadskas et al., 2002; Maron & Maron, 2019; Chursin et 
al., 2017; Gaspars-Wieloch, 2018; Korotkov et al., 2015), allows the best option to be chosen at this 
stage, without assigning a probability to each scenario (Ozerov, 2007). 

The use of the simulation modeling method (Law & Kelton, 1991; Atliok & Meamed, 2007; 
Danielsson et al., 2016; Kumar & Reinattz, 2016; Chen, et al., 2018) when choosing the best and most 
effective use of the object, allows to: 
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1. simultaneously simulate random changes of several components of the project, taking into 
account the conditions of correlation, 

2. automatically generate scenarios from the ranges of possible changes in random variables and 
selected distribution laws, 

3. avoid errors when assigning probabilities for each scenario, 
4. make a decision, being guided not only by maximizing the effective variable, but also by an 

acceptable (minimal) measure of risk. 
It should be noted that the use of the simulation modeling method for calculating the market value 

in the relevant empirical literature is not typical (Evans & Olson, 1998; Cellmer & Kobylinska, 2014, 
2019; Mangialardo & Micelli, 2017). 

An example of the use of a simulation modeling method in the analysis in order to select the best 
and most effective option of using the land plot, as conditionally free, is given below. The data used 
for the study are taken from the professional database of analogues by authors who are professional 
appraisers. This database was formed in the course of the authors' professional activities. The database 
is characterized by a comprehensive nature and sufficiency of parameters taken into account. The 
residue technique is used to determine the value of the land. The distribution of factors (cost of 
improvements, capitalization ratio for improvements, net operating income, and capitalization ratio 
for land) is chosen uniformly, since the input parameter ranges are found for a specific object, and it is 
considered that the factor can take any value with equal probability in a given interval. Based on the 
dependence of the test result on their number (Pupentsova, 2007), the number of tests is assumed to be 
10,000. There is no multicollinearity between the factors. The results of the analysis in order to select 
the best and most effective option for using the land plot according to the criterion of value 
maximization have been presented in Fig. 1. 

 
Fig. 1. Bar chart for land use options. Source: own study.  

 A graphical representation of the results of numerical simulation in the form of a histogram allows 
us to conclude about the advantage of the second option. That is, despite the large scatter of the 
obtained values, even in the worst case, it will lead to a cost not lower than that of other options 
(shifted to the right along the x-axis, it has a maximum value of the ground). Options 1 and 3 are 
superimposed on each other, and have about the same the value of land. Option 1, however, has a 
smaller spread (the polygon is narrow and stretches upwards), and, consequently, less risk than 
option 3. 

In assessing the property, the question of the comparability criteria of the compared options in 
terms of the choice regarding the sizes of the compared buildings of various functional purposes is not 
affected. Meanwhile, in accordance with the principle of incremental productivity and the principle of 
increasing and decreasing returns, the value of a land plot will first increase with the size of the 
building, after which it begins to decrease. Indeed, with a fixed size of land, the change in the size of 
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the building will be carried out mainly by increasing the height of the building, which will entail an 
increase in the cost of building per square metre. 
 This is followed by the application of game theory on the example of choosing the best and most 
effective use of a free land plot of 1000 sq. m. At the same time, the height of an office building varies 
from 2 to 20 floors. The maximum building area of the land is 750 sq. m. Construction costs, rental 
rate, underload factor, default ratio was accepted at market level. The replacement cost of 
improvements is calculated using the standard “Integrated replacement cost indicators”. Operating 
expenses vary according to the polynomial law (PUPENTSOVA, 2007): 

 ОЕ = 0,089 x2 – 2,288 x + 117,12, R2=0,86 (1) 

where x is the number of floors, ОЕ is the unitary operating expenses per 1 sq. m. 
The cost of the object is most sensitive to the value of the capitalization ratio, therefore this 

indicator will also be taken into account in the modeling of the situation. The total capitalization ratio 
was taken at the level of 17% ÷ 22%. The cost of land is determined by the technique of the remainder. 

The results of calculating the cost of land depending on the number of floors and the capitalization 
ratio can be represented as a matrix. The choice of the optimal number of floors is based on the criteria 
proposed in game theory. The results of the analysis have been shown in Fig. 2. 

 

Fig. 2. The dependence of the cost of land on the number of floors of the building. Source: own study. 

This presentation clearly demonstrates that, for this example, by all criteria (except for the 
pessimist Wald), a ten-story building (according to Wald — an eight-story building) will be 
considered the optimal development of a land plot. This algorithm can be used to select the optimal 
development of a land plot in the analysis in order to select the best and most efficient option for 
using a free land property. 

4. Problem solving  

Qualitative and quantitative risk analysis will help to improve the quality of the assessment reports of 
the object in an unstable period.  

In the process of the qualitative analysis of the risks of the company (project), the list of events 
leading to financial and temporary losses is investigated at the initial stage. The second step is to 
describe the possible damage and determine its value. Determining the degree of impact and the 
likelihood of risk occurring on a project will help to create a risk sorting map, during the drawing up 
of which it is best to use 9-10 point scales in order not to further rank within enlarged groups. If we 
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postpone the degree of risk impact on the project along the y-axis and the probability along the 
abscissa, then, for the risks located in the upper right corner of the risk sorting card, it is necessary to 
conduct an additional analysis of the causes of such events and factors contributing to their dynamics. 
As a result of a qualitative risk analysis, recommendations are made to reduce losses associated with 
the onset of adverse events. There are systematic and non-systematic risks. Systematic (or external) 
risks are such that are more or less common to all companies. These are macroeconomic changes, such 
as a economic recession or political crisis. No company is immune from the influence of these factors. 
For example, a slowdown in GDP growth or a rise in tax rates is likely to affect all companies in the 
economy. The response of individual industries and companies to external risks may vary: 

– there are companies that are more sensitive to systematic risks than others (for example, selling 
luxury goods, the cost of electrical goods and sports cars increase when the economy is growing 
intensively and fall during an economic downturn), 

– some sectors of the economy experience limited changes in demand due to growth and decline 
in the economy (for example, industries producing and distributing food products). 

Such sensitivity is estimated when determining the rate of return on equity by the coefficient β in 
the CAPM model. A positive value of β confirms the same direction of change in the company's 
profitability with the change in the profitability of the market as a whole. If the specified ratio is 
higher than one, this indicates a greater sensitivity of the company to external changes than that of the 
market. As a measure of market return, a securities portfolio or stock index is selected.  

A technique of alternative projects, which is recommended for the interval assessment of the rate of 
return on capital, confirms that systematic (external) risks are already taken into account in the 
discount rate. In this case, the rate of return on borrowed capital is a quantitative measure of the risk 
associated with inflationary expectations and economic instability caused by politics, the global 
financial crisis, imperfect laws and exchange rate volatility. 

The development of scenarios for further development of events and their further analysis formed 
the basis for quantitative risk assessment. Actual revenues received during the forecast period of time 
may be very different from the expected values. This distinction between expected and actual income 
is a source of risk. Possible deviations from expected events are modeled in extreme scenarios. The 
variance of actual returns relative to expected returns is measured using the standard deviation of the 
distribution. A rational investor, who chooses between two investments with the same standard 
deviations but different expected returns, will undoubtedly prefer an investment with a higher return. 
The coefficient of variation is very often used in assessing the relative measure of the uncertainty (risk) 
of a project. The greater the coefficient of variation, the greater the uncertainty in the project scenarios, 
the greater the risk.    

5. Discussion  

Calculating the cost of an object (Vo) using the capitalization technique according to the rate of return 
using the simulation modeling method consists in determining the average value of the object 
obtained by iterating a sufficiently large number of options (10,000) combinations of variable factors 
(Table 1), to which the value of Vo is sensitive. 

In each trial, the value of the object, given by 1 sq. m. improvements, was determined from 
equation (2): 
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where: 
Am  - is the rental value of 1 sq. m. of the total area of the object, 
g  - is the annual change in rental value, 
Kv  - is the coefficient of losses from underloading, 
Koe  - is the ratio of operating expenses, 
Δ  - is the increase in the value of the object during the operation period, 
Yo  - is the rate of return on capital,  
n  - is the period of operation. 

Expressing the value of the object (Vo) from equation (2), we get: 
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When building a model, the distribution of factors will be considered uniform, since the ranges of 
input parameters are determined for a particular object, that is, they have such a spread that, in a 
given interval, the factor can take any value with equal probability (Table 1). 

Table 1 
Factors for applying the Monte Carlo method in the model (3) 

Factor Designation Minimum value Maximum value 

Rental rate for the object, 
conventional units per 1 sq. m. Am 200 250 

Rental Rate Forecast g 4% 10% 
Underload factor Kv 1% 5% 
Operating expense ratio Koe 33% 35% 

The rate of return on capital 
takes into account only 
external risks 

Yo 16% 20% 

Forecast cost changes for the 
period of operation Δ 33% 45% 

Source: own study. 

The results of the performed numerical simulation with a normal distribution can be represented 
graphically in the form of a histogram (Fig. 3). 

The performed numerical simulation increases the reliability of the results by identifying possible 
variability of the resulting feature (with a probability of 68%, the cost of the object will be in a 
confidence interval of 1620 ± 250 conventional units per 1 sq. m., coefficient of variation - 15%), the 
standard approach with the use of scenario methods increases the spread of the resulting variable by 
approximately twofold. 

 
Fig. 3. Box Fractal Dimension in Four Investment Styles Over 25 Quarters. Source: own study. 

In the automatically generated scenarios, a forecast of an increase (decrease) in the rental rate by 
the exponential (linear) dependence of the specified range is laid. In conditions of unstable economic 
development, it is difficult to describe forecasts with such an addiction, therefore, it is better to 
remove this factor from the simulation model, and to take into account the uncertainty of forecasting 
the duration of an unstable period and exit from it with a scenario approach, including the forecast in 
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the extreme scenarios as “L” (pessimistic view) or "U" (optimistic view). 
If the value of the object in the cost approach is determined by the formula (3), then the initial data 

for the model, as a rule, have a variation which must be taken into account when numerically 
modeling the resulting variable by the simulation modeling method. The source data for the analysis 
are summarized in Table 2. 

 Vo=Eb(1+KE)(1+Pr)(1-D)+Vl, (4) 

where: 
Eb - direct costs, given in 1 sq. m. of improvements,  
KE  - is the indirect cost ratio,  
Pr  - is the profit rate of the entrepreneur,  
D  - is the building depreciation rate,  
Vl  - is the value of the land plot calculated for 1 sq. m. of improvement. 

Table 2  
Factors for applying the Monte Carlo method in the model (4) 

Factor Designation Minimum value Maximum value 

Land value, conventional units per 
1 sq. m. Vl 420 540 

Direct costs, conventional units per 
1 sq. m. Ec 1000 1400 

Indirect costs КE 20% 25% 

Profit entrepreneur Pr 18% 20% 

Depreciation KD 35% 30% 

Source: own study. 

As a result of the analysis, a confidence interval of 1660 ± 120 conventional units per 1 sq. m. was 
obtained, the relative result error was 7%. 

Calculating the market value of real estate using a comparative approach involves adjusting the 
pricing factors for the price of objects of comparison for their difference from the object of evaluation. 
Justification of the adjustment is probabilistic in nature and, if the values of the correction are from the 
analysis of market segments, the source data always have variation. Then the procedure for adjusting 
the analogs will be complicated by the simulation modeling method in the specified ranges of the 
pricing factor, but the result will be calculated taking into account all possible deviations, which will 
increase its reliability. 

Further, to determine the adjustments, information about the objects of one segment is collected 
and analyzed, groups are formed according to the state and distance from the metro and the 
dependences of the cost of the object on these characteristics are obtained (Table 3). 

Table 3  
Average market adjustments obtained for the analyzed segment 

Pricing factors 
Average 

value 
Standard 
deviation 

With a probability of 67% Relative adjustment 

Minimum value 
 Maximum 

value Minimum value 
Maximum 

value 
State 

Excellent 1800 252 1548 2052 - - 
Good 1500 225 1275 1725 19% 21% 

Satisfactory  800 160 640 960 80% 99% 
Distance from the metro 

up to 5 minutes 1700 170 1530 1870 - - 
5-10 minutes 1600 192 1408 1792 30% 32% 

10-30 minutes 1300 143 1157 1443 22% 24% 

Source: own study. 
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As a result of the analysis of the collected information, the relative adjustment of pricing factors 
was calculated using the growth formula. Table 4 contains data on three similar objects for calculating 
the value of the object. For each analogue object, the possible results of the adjusted price, obtained by 
iterating through a sufficiently large number of variants of combinations of relative adjustments, are 
determined. 

Table 4  
An example of the use of the Monte Carlo method in factor analysis techniques with relative 

adjustments 

 Object of evaluation Analog 1 Analog 2 Analog 3 
Price, conventional units per 1 sq. m. 1980 2300 1100 

State good excellent good satisfactory 
Adjustment 19%-21% 0 80%-99% 

Distance from the metro 10-30 minutes 10-30 minutes до 5 minutes 5-10 minutes 
Adjustment 0 30%-32% 22%-24% 

Adjusted price (conventional units per 1 sq. m.) 1580±10 1590±10 1590±50 

Source: own study. 

Numerical simulations of the initial investment cost using three standard Monte Carlo approaches 
have allowed us to calculate the relative cost error for each approach and present the results 
graphically (Fig. 4). 

 

 

Fig. 4. Box Fractal Dimension in Four Investment Styles Over 25 Quarters 

This presentation will allow the variation in the results of the value of the object to be evaluated at 
each approach, thereby simplifying the approval procedure. The result of the analysis may be the area 
of intersection of the value obtained in three approaches. 

6. Conclusion 

The study suggests using not only traditional methods of the quantitative assessment of possible 
losses (sensitivity analysis and scenario analysis), but also methods that are not used in standard 
packages – simulation modeling, game theory, qualimetric modeling and hierarchy analysis-at the 
stage of choosing the best and most effective use of an object, which is strategically important for an 
investor. The use of the simulation modeling method for calculating the market value of the appraisal 
object will provide additional (compared to the standard method) information and increase the 
reliability of the results due to: 

– identifying possible variability and the area of intersection of the value of the object at each 
approach, 
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– graphical presentation of the results in the form of a histogram, 
– automatic formation of scenarios, in which it is not required to determine the subjective 

probability, which improves the indicators of the relative measure of risk. 
The theoretical and applied provisions of the article can be applied in solving practically important 

problems of investment design under conditions of risk and uncertainty. The practical part of the 
work holds special value. The large database of collected data allows us to consider non-traditional 
methods of risk assessment. Moreover, in the current reality of the coronavirus pandemic, the 
advantages of these methods are becoming increasingly important on a global scale. This research is 
hence of value to researchers in the field of economic modeling and appraisers around the world. 

7. Acknowledgement 

This research work was supported by the Academic Excellence Project 5-100 proposed by Peter the 
Great St. Petersburg Polytechnic University. 

8. References 

Atliok, T., & Melamed, B. (2007). Simulation Modeling and Analysis with Arena. Elsevier. 
Bril, A., Kalinina, O., Kankovskaya, A. et al. (2019). Operational risk management in financing 

environmental activities and personnel management projects. E3S Web of Conferences, 110, 02018. 
Cellmer, R., & Kobylińska, K. (2014). Simulation modeling in a real estate market. The 9th Conference 

Environmental Engineering. Selected Papers, Article number: enviro.2014.113 
Chen, X., Christensen, T., & Tamer, E. (2018). Monte Carlo Confidence Sets for Identified Sets. 

Econometrica, 86(6), 1965–2018. https://doi.org/10.3982/ECTA14525 
Cherepovitsyn, A., Metkin, D., & Gladilin, A. (2018). An Algorithm of Management Decision-Making 

Regarding the Feasibility of Investing in Geological Studies of Forecasted Hydrocarbon Resources. 
Resources, 7, 47. https://doi.org/10.3390/resources7030047 

Chursin, A., Vlasov, Y., & Makarov, Y. (2017). Economic Instruments Used to Manage Innovation 
Planning Within High-Tech Corporations, Innovation as a Basis for Competitiveness, 57-195. 
Doi:https://doi.org/10.1007/978-3-319-40600-8_5 

Damodaran, A. (2002). Investment Valuation: Tools and Techniques for Determining the Value of Any Asset 
(2nd ed.). Wiley. 

Danielsson, J., James, K. R., Valenzuela, M., & Zer, I., et al. (2016). Model risk of risk models. Journal of 
Financial Stability, 23, 79–91. https://doi.org/10.1016/j.jfs.2016.02.002 

Evans, J. R., & Olson, D. L. (1998). Introduction in Simulation and Risk Analysis. Prentice Hall. 
Gaspars-Wieloch, H. (2018). The Impact of the Structure of the Payoff Matrix on the Final Decision 

made Under Uncertainty. Asia-Pacific Journal of Operational Research, 35(1), 1850001. 
https://doi.org/10.1142/S021759591850001X 

Gromova, E. A. (2019). Digital economy development with an emphasis on automotive industry in 
Russia. Espacios, 40(6), 27. 

Halperin, R. A. (2017). Risk, Uncertainty and Economic Theory. The Influence of Uncertainty in a Changing 
Financial Environment. Palgrave Macmillan., https://doi.org/10.1007/978-3-319-48778-6 

Ivanenko, T., Hrushko, V., & Frantsuz, A. (2018). Optimal investment decision making on the model 
of production enterprise with limited resources. Investment Management and Financial Innovations, 
15(4), 61–68. https://doi.org/10.21511/imfi.15(4).2018.05 

Kaklauskas, A., Zavadskas, E. K., & Trinkunas, V. (2007). A multiple criteria decision support on-line 
system for construction. Engineering Applications of Artificial Intelligence, 20(2), 163–175. 
https://doi.org/10.1016/j.engappai.2006.06.009 

Kobylińska, K., & Cellmer, R. (2019). Modelling and Simulation of Selected Real Estate Market Spatial 
Phenomena. ISPRS International Journal of Geo-Information, 8, 446. 
https://doi.org/10.3390/ijgi8100446 

Korotkov, V., Nikulin, Yu., & Emelichev, V. (2015). Stability of the bicriteria Boolean investment 
problem subject to extreme optimism and pessimism criteria. Croatian Operational Research Review, 
6(1), 195–205. https://doi.org/10.17535/crorr.2015.0016 

Kumar, V., & Reinartz, W. (2016). Creating Enduring Customer Value. Journal of Marketing, 80(6), 36–
68. Advance online publication. https://doi.org/10.1509/jm.15.0414 

Law, A. M., & Kelton, W. D. (1991). Simulation modeling and analysis. McGraw-Hill, Inc. 



 

REAL ESTATE MANAGEMENT AND VALUATION, eISSN: 2300-5289 106 

www.degruyter.com/view/j/remav 

vol. 29, no. 2, 2021 

Makarova, T. V., Palkina, M. V., Mironov, A. A., et al. (2017). The Choice of Strategic Economic Areas 
of a Meat Processing Enterprise. Espacios, 38(54), 33. 

Mangialardo, A., & Micelli, E. (2017). Simulation Models to Evaluate the Value Creation of the Grass-
Roots Participation in the Enhancement of Public Real Estate Assets with Evidence from Italy. 
Buildings, 7, 100. https://doi.org/10.3390/buildings7040100 

Maron, A., & Maron, M. (2019). Minimizing the Maximum Risk of Currency Conversion for a 
Company Buying Abroad. European Research Studies, XXII (3), 59–67. 
https://doi.org/10.35808/ersj/1456 

Nikolova, L. V., Rodionov, D. G., & Afanasyeva, N. V. (2017). Impact of globalization on innovation 
project risks estimation. European Research Studies Journal, 20(2), 396–410. 

Ozerov, E.S. (2007). Economic analysis and valuation of real estate. SPb.:MKS. 
Peleckis, K. (2015). The Use of Game Theory for Making Rational Decisions in Business Negations: A 

Conceptual Model. Entrepreneurial Business and Economics Review, 3(4), 105–121. 
https://doi.org/10.15678/EBER.2015.030407 

Pogodina, T. V., Aleksakhina, V. G., Burenin, V. A., Polianova, Т. N., & Yunusov, L. A., et al. (2019). 
Towards the innovation-focused industry development in a climate of digitalization: The case of 
Russia. Entrepreneurship and Sustainability Issues, 6(4), 1897–1906. 
https://doi.org/10.9770/jesi.2019.6.4(25) 

Pupentsova, S.V. (2007). Models and tools in economic assessment of investments. SPb.:MKS. 
Pupentsova, S. V., & Livintsova, M. G. (2018). Qualimetric assessment of investment attractiveness of 

the real estate property. Real Estate Management and Valuation, 26(2), 5–11. 
https://doi.org/10.2478/remav-2018-0011 

Romanova, O. (2018). Industrial Policy Priorities of Russia in the Context of Challenges of the Fourth 
Industrial Revolution. Part 1. Economy of region, 1(2), 420-432. 

Roth, A. E., & Wilson, R. B. (2019). How Market Design Emerged from Game Theory: A Mutual 
Interview. The Journal of Economic Perspectives, 33(3), 118–143. https://doi.org/10.1257/jep.33.3.118 

Rudskaya, I.A., Rodionov, D.G. (2018). Comprehensive evaluation of Russian regional innovation 
system performance using a two-stage econometric model, Espacios, 39(4). 

Turskis, Z., Zavadskas, E. K., & Peldschus, F. (2009). Multi-criteria optimization system for decision 
making in construction design and management. The Engineering Economist, 61(1). Advance online 
publication. https://doi.org/10.5755/j01.ee.61.1.11571 

Vasin, S., Gamidullaeva, L., Shkarupeta, E., Palatkin, I., & Vasina, T., et al. (2018). Emerging Trends 
and Opportunities for Industry 4.0 Development in Russia. European Research Studies, XXI(3), 63–
76. https://doi.org/10.35808/ersj/1044 

Zavadskas, E. K., & Turskis, Z. (2008). A New Logarithmic Normalization Method in Games Theory. 
Informatica (Vilnius), 19(2), 303–314. https://doi.org/10.15388/Informatica.2008.215 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


