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Abstract

:

Digital trading apps are evidence of developing open innovations in the financial sector. The investment industry (including banks and brokers) can greatly benefit from the utilization of digital trading applications and corresponding tools, such as smart contracts. The goal of this research paper is to examine the possibility that brokers’ existing mobile apps outperform banks without mobile apps in the Russian financial sector. The efficiency of brokers is compared to banks in Russia. The results of these institutions’ activities are related to the number of profitable banks, which declines as a sign of high efficiency. The paper uses methods of t-test, linear and polynomial regression analysis between assets (dependent variable) and the profit to assets (independent variable) in Russia. The article finds the different directions of the utilization of the discussed technology, and they all share the consequential growth after the technology’s introduction. The paper also discusses the various areas of digital trading apps implementation and the future contributions for the Russian banking system and economy.
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1. Introduction


The market of financial services provides clients with access to taking loans, depositing funds and reserves, as well as investing into the stock market or the market of securities in general. The peculiarities of the development of this sector are individual in each country. However, it often yields beneficial results on a macroeconomic level. Subsequently, our study aims to find objective and cohesive data and results on the topic of digital trading utilization in the everyday person-to-person interactions with financial service providers.



The paper tests the hypothesis that brokers with existing mobile apps outperform banks without mobile apps in the financial sector. The methods include the analytical evaluation of the correlation of examined parameters and validity of the studied null-hypothesis [1,2]. The paper also uses methods of t-test and regression analysis between assets (dependent variable) and the profit to assets (independent variable) in Russia.



In the short term, brokers in developed countries are likely to benefit from distributed ledger technology in digital trading applications. However, in the medium to long term, digital trading applications have the potential to expand financial inclusion by removing the barrier to access financing in developing countries. These include the availability of financial products and services, the lack of reliable, verifiable identification systems for KYC as well as other requirements, due diligence, insufficient payment and credit infrastructure, incomplete secured transaction structures and collateral registries, and impact of risk reduction on international money transfers.



The main hypothesis is that the efficiency of brokers and insurance institutions compared to banks and others in Russia is related to the profit to assets among peers, which is declining as a sign of increasing efficiency. Many authors used this method to prove similar hypotheses [1,2]. Digital trading technology remains nascent even if it develops rapidly. Digital trading scalability and bandwidth issues are beginning to be successfully addressed, although the current technology standard still lags behind the levels needed to support capital markets. Replacing any major part of the capital markets system will require much larger datasets to be processed.




2. Literature Review


There are several examples in which the use of open innovations in digital trading apps could lead to increased access to financial resources and their availability among populations [3,4,5,6]. The incomplete structure of secured transactions and the lack of reliable asset registries (including movable asset registries) means that the lack of proof of collateral can be a major obstacle to eligibility in many countries. Only two billion people in the world have a legal, effective and public status with respect to their control over an asset. Some economists estimate the value of this “dead capital” to be USD 9.3 trillion worldwide [5,6,7,8]. Anonymity is a critical requirement for many capital markets’ processes. Open innovations in cryptography technologies can go a long way in protecting anonymity. In addition, the ability, for example, of counterparties to disclose information to ensure creditworthiness is extremely difficult, preventing errors that lead to serious data breaches [9,10,11].



It can be said that the utilization of open innovations may increase the performance results of these institutions. Thus, it is vital to compare the analytical values of banks and brokers in order to present data on organizations utilizing open innovations and those that do not. Two regression analyses were conducted in accordance with these assumptions [12,13,14,15,16].



The methods should seek to be fairly similar, as this would eliminate any interferences from excess factors not being related to the object of the article. Because of this, in both cases, the assets of the corresponding financial agents were taken and analyzed. Due to limited data, especially on brokers, as they are often subsidiaries of parent organizations, the independent variable is different [17,18,19,20,21].



All these considerations are related to the question of the association of cryptographic identifiers with real-world identities. Some people assume that a Know Your Customer (KYC) score is the responsibility of validation nodes on the accessed network. Others represent more far-reaching changes, with identity management being a service offered independently of data validation [12,13]. In addition, there is a certain degree to which regulators are likely to require a perfect view of non-anonymized data in the ledger to exercise proper market surveillance and support anti-money laundering and terrorist financing processes [22,23,24,25].



There remains a need for coordinated oversight of asset releases and the orderly functioning of the market. As far as the custodian is concerned, the ledger could be the primary destination for asset releases [26,27]. The road to the adoption of digital trading innovations in capital markets requires overcoming several obstacles. The technology requires further development and innovation in order to be truly scalable and to agree on common standards. Sufficient investments are required to develop applications and launch implementation programs [28,29,30,31].



Russian businesses often cooperate with foreign companies. The corresponding mutual settlements often involve significant sums of money. Accelerating this process of approving payments is a definitive benefit for simplifying the activities of domestic organizations. The subsequent result will be an increase in the turnover of accounts receivable [32,33,34,35].



Today the Russian insurance culture is assessed as average; at the same time, its development potential is significant due to the presence of a large number of industrial enterprises and new areas of insurance for individuals. The insurance sector allows consumers to simultaneously attract investment funds and increase the safety of citizens from financial losses. The use of digital trading apps in the insurance industry makes it possible to simplify both the process of finding suitable offers and the process of managing (for the insurer and the policyholder) assets. At the same time, this technology makes it possible to reduce the risk of insurance fraud due to the direct connection of the insured assets (e.g., life, property) and the database of the insurance organization. Thus, in the context of insurance, distributed ledgers will increase the efficiency of insurance processes [36,37,38,39].



The stock market in Russia is not in great demand due to its seeming complexity, low financial literacy, and the conservatism of Russian consumers. Intensification of securities use may help achieve a balance of power between banks and the community, which can impact the activities of large enterprises [40,41,42,43].




3. Methods


Our research paper uses an aggregate dataset from the Bank of Russia [22] and Markswebb [23]: brokers’ assets, banks’ assets, insurance premia to capital, payments of insurance premia, insurance premia to gross national product (GDP), profit to assets in the sector, as well as the profit volume and losses of the banking sector (Table 1).



Our research uses an aggregate of analysis methods in Python to evaluate the correlation of examined parameters and validity of the studied null hypothesis. With regard to the research area of the article, information on banks’ and brokers’ operating metrics are utilized [44,45]. The first step consists of analyzing the relationship [1,2,3]. This proposes a detailed insight into the efficiency of institutions’ operations, as it is best for them to maximize resource turnover. In order to conduct this analysis, the log-profits and log-insurance premia are calculated using the natural logarithm for both indicators for the years spanning from 2006 to 2019.



Based on this data, with the end result of calculating the standard error of the difference, the standard deviation for both indicators is calculated using the following formula:


  σ =      ∑  i = 1  n     (   x i  −  x ¯   )   2    n − 1      



(1)




where σ is the standard deviation for studied statements; n = 14 is the number of sample values for each year from 2006 to 2019; xi is the log-value for each corresponding year;   x ¯   is the mean of log-values for profit volume and insurance premia.



Using the standard deviation, the standard error is calculated. The corresponding equation is as follows:


   (   σ  x ¯    )  =  σ   n     



(2)







The calculated data is aggregated and utilized in calculating the standard error of the difference:


  S  E d  =    σ  P r o f V  2  +  σ  I n s P  2     



(3)




where SEd is the standard error of the difference;    σ  P r o f V  2    is the square of the standard deviation of profit volume;    σ  I n s P  2    is the square of the standard deviation of insurance premium.



This method is later supported by a t-test and regression analysis, which helps solidify the results and make decisive conclusions. The comparison of different data ranges utilized incorporates information in the underlying involvement of open innovation in the companies [30,31,32,33,34,35]. The results are expected to indicate the lacking efficiency of banks when compared to the turnover in other financial institutions, and the conclusions should be the same in the case of all the analytical research methods. The main focus will be on the p-value in the case of the t-test and the F-test for the analysis of variance. The t-value is calculated using the following formula:


  t =    M  P r o f V   −  M  I n s P      σ   n       



(4)




where MProfV is the mean value for the banks’ profit volumes; MInsP is the mean value of the insurance premium size.



In order to further emphasize this analysis, two regression models are presented for banks and brokers with open innovations. For the former, the assets of the institutions are proposed as the dependent variable, whilst profitability is the independent variable. For the latter, assets are, similarly, the dependent variable and the number of clients is the independent variable. The intent of this further analysis is to illustrate the lacking efficiency of banks when results are compared to brokers with open innovations. As with any regression analysis, the unknown function of the estimation is expressed by the following formula:


  Y = f  (  X , β  )  +  e i   



(5)




where Y is the Y range of dependent variables; X is the independent variable, β and ei represent unknown parameters and the error terms, respectively. General view of the linear model:


   y ^  =   β ^  0  +   β ^  1   x 1  +  β ^   x 2  +   β ^  3   x 3  +   β ^  4   x y  + ε  



(6)






Brokers = 13.594 − 6.708 × PBS − 1.379 × PV − 0.027 × LV − 0.23 × A − 0.34 × N − 0.453 × AU − 0.532 × T



(7)






Banks = 3.583 − 1.952 × PBS − 0.298 × PV − 0.012 × LV − 0.17 × A − 0.18 × N − 0.32 × AU − 0.124 × T



(8)




where PBS is profitable banks with mobile apps share, PV is the profit value for banks with mobile apps, while LV is the loss value for banks with mobile apps, A is assets, N is the number of clients, AU is apps used, T is type.



One of the independent variables (number of clients) is squared in a polynomial model (quadratic model). The general specification of the polynomial model is as follows:


   y ^  =  β ^  +   β ^  1   x 1  +   β ^  2   x 1 2  + … +   β ^  d   x  l ˙  d  + ε  



(9)







This follows from the linear function for each attribute:


   y ^  =   β ^  0  +   β ^  1   x 1  + ε  



(10)




where y is the growth rate of assets (banks with mobile apps and brokers with mobile apps); x is the n-dimensional vector of the growth rate, raised to the power of d; β is the selected coefficients; ε is minimized error.




4. Results


A polynomial model is created from a linear one by adding polynomial features, and the model essentially searches for the optimal linear relationship, but there are already many dimension-degrees in the feature space d (degree). The number of coefficients in the model for each feature is equal to the value of the degree. Because the value does not make much sense to display, it is only important that the higher the degree, the more “flexible line” is obtained in the end.



The regression analysis is conducted with the intent of evaluating the consequential R square. R square is a measure of the goodness of fit of the regression model, which is the proportion of variation in the dependent variable explained by the independent variable(s). The share of 11.3% of banks that could not turn a profit as a consequence of the aforementioned 2009 crisis had begun to decline until 2011. However, the number of unprofitable credit organizations had been increasing until 2016, with a peak of over a quarter of banks losing money. Since then, this share has been gradually declining, but it is hard to characterize the banking sector as being stable and consistent. Figure 1 shows profits and losses for Russian banks from 2004 to 2019 [26,27,28,29].



Figure 2 reflects the dynamics of profitability of banking activities by corresponding financial institutions. It can be observed that through the years, the positive cash flow of banks has been steadily declining, leading to the emergence of companies losing money. The record-breaking highs and peaks leading to the 2008 mortgage crisis have not been restored in the last decade, signaling a shifting paradigm in Russia’s banking sector.



Figure 3 shows the dynamics of insurance-related values from 2006 to 2019 is rising, as market share has. It can be observed that whilst the nominal value of insurance premia is rising, the share has been dropping since the financial crisis in 2010, to be specific. This allows for the prospects of digital trading implementation in sectors that are becoming increasingly more diversified.



Regarding this data, an analysis was conducted researching the indicators of insurance organizations through corresponding premiums and banks using their profits and losses. The article proposes the standard error of the difference for the two indicators—a value which, furthermore, is higher than that of the standard error for the profit volume and insurance premia individually, as it should be according to the research method (Table 1, Table 2 and Table 3).



The fact of the profit volume’s standard deviation and standard error is higher than that of insurance premiums may signal uncertainty regarding this indicator for banks. The industry’s subjects are strongly reliant on the macroeconomic state of the national economy as a whole. However, these results of the analysis are not enough to confidently state the comparative profitability of banks compared to brokers. The next step of the analysis, consisting of separate regression statistics for banks and brokers, is a contributing factor for the paper’s conclusions. Moreover, this information can be broadened in the t-test, the results of which are featured below. The p-values, being close to zero, confirm the hypothesis, allowing more confident conclusions to be made.



Studying the results above, the p-values support and confirm the conclusions of Table 1. t-tests were run to test to see if profit volume and size of insurance premium were highly significant, which means profit volume and size of insurance premium are significantly different from each other. Expanding upon these methods, an analysis of variance was conducted regarding the asset volume of two aggregates of companies, which were picked according to their industry and market capitalization: the banking and insurance sectors.



The most significant parameters of the model are profitable banks share and profit volume. The value of non-profitable banks share is deliberately ignored in the article since it is a relative value. In general, the time series as a whole is quite strongly connected, but the data has been preprocessed and normalized.



Average absolute residual sum (AARS) can be the main indicator of model accuracy. According to many researchers, comparing profitable and non-profitable companies is an interesting approach to data analysis. They can be functionally related y = 1 – x (Table 4).



For brokers, the linear relationship is not indicative, the share of errors is too high (AARS = 0.775), but it follows from the linear model of the analysis of banks that the profitability indicators of banks have the greatest impact. It is confirmed by the polynomial model since these indicators have the highest requirements for the variability of the curve and, in addition, have the highest accuracy (AARS). A distinctive feature of the banks’ model was the explosive growth rate of recent years, so a more elastic nonlinear model better suits the data (Table 5).



For banks, the trend is the same; only the rates of change in the volume of assets are not as variable, so the linear model is quite accurate (AARS = 0.023). The overall result is that affects the assets of banks and brokers is the profit to assets.



Apart from the evidence from Table 1, Table 2, Table 3, Table 4, Table 5 and Table 6, these results are necessarily linked to brokers utilizing open innovations. The analysis shows proof of brokers outperforming banks, being confirmed by the results of the analysis. The presented ideas can also be expanded upon by further research on the Russian banking sector. Data on brokers is also included in the next section.



Autocorrelation is also present at times, even at a significant level, but this trend is not constant and varies during the K period. As a result, we can conclude that the distortion on the internal predetermination of the series in this model is minimal. The estimated correlation is in Table A1.



Auto-regression test statistic results are necessary to reduce the probability that the selected data and the expected forecasts are simply in the same upward/downward trend but, in fact, do not depend on each other in any way. Based on the table, the data as a whole is not too strongly determined by past values. It can be argued that they are more likely to be determined by a particular model.



The complicated nature of organizations providing financial services requires automatic mechanisms of controlling liquidity in a company, especially one that offers loans to the general population, organizations, and peers. The aforementioned technological breakthroughs may possess a critical role in the further growth in the industry, as companies develop new methods of controlling operations. Figure 4 presents data on bankruptcy cases of credit organizations. The long-term growth of the indicator is correspondent to the risks of financial services, highlighting the necessity of innovation in the sector. Digital trading technologies can also play a vital role since smart contracts can be utilized for automated bankruptcy initiation processes.



The results of the case analysis observe asset allocation on the debt-weight of organizations. Figure 5 illustrates the specifics of companies providing financial services, in part their intense reliance on liabilities to generate future profits. These moments become critical in an organization’s lifespan: they are often not able to comply with the conditions of the taken loans. Along with regulation from central banks that may be enforced using digital trading technologies, credit organizations strive to achieve a self-sufficient level of sustainability, as well as the opportunity to continue operations long after the company has been founded. The figure below highlights the complications of such thoughts. The trend of the well-being and profitability of the banking sector are shown in Appendix (Figure A1 and Figure A2, Table A1).



The study is able to draw the following conclusions regarding it: reports from the latest years illustrate new regulation processes that may be required to further develop the banking sector, as well as to achieve sustainability in it.



Furthermore, Figure 4 expands upon the struggle that may be met in the industry. It, in turn, analyzes insurance companies, which are closely related to the credit organizations that were observed previously. It can be seen that the up-trend is also present in this sub-sector of financial services. Of course, as with the subject of the research paper, the interest of digital trading utilization becomes evident by the complications that meet financial service providers in different categories of products.



The market of securities has been actively developing in recent years. Figure 5 demonstrates this with the dynamics of customers on brokerage services: along with the increase of individuals using brokerage services, a growing number of active clients may become evidence of increased financial literacy of the population, as well as the growth in interest in securities and their markets. This accessibility is, of course, correlated with available technologies that must be further developed along with the financial market. As has been observed, the technologies may be used with success, simultaneously negating the risk.




5. Summary of Brokers and Banks in Russia


Operational risks come into play through the introduction of new open technologies, either by launching parallel infrastructures as disruptive decisions grow or through more substantial lift-and-shift migrations. A significant number of brokers and banks will require ensuring that these operational risks are minimized. The digital trading open innovation during implementation will require participants to be able to quickly recover or fall back to traditional management [46,47].



The problem of the inability of existing digital trading open innovations to be perceived as stable sources of value needs to be addressed. There are several ways to innovate in this area, but in essence, cash would be just another asset class on the ledger. Another easier way is to use existing bank accounts, where participants contribute liquidity to trade in separate accounts, with changes in the cash register reflected in their trading account balance (Table 6).



In Russia, the top banks have greater assets (Sberbank, VTB bank) than brokers (BCS Broker, Otkrytie broker, Finam broker, Tinkoff investments broker). It was found that a strong IT budget in top banks does not mean that they are “outperforming” the brokers. This could be due to other factors, such as the initial endowment of assets. Based on the results of the study of the financial market of the Russian Federation, this paper adds the following to the underlying body of knowledge.



Firstly, the main driving forces behind the development of financial markets are globalization, securitization and disintermediation. Secondly, the main features of the Russian financial market are its relative youth, the conservatism of many consumers due to the difference in the mentality of a society with a market economy, as well as the instability of demand for insurance services and services of professional participants in the market of valuable securities due to the difficult economic situation in Russia in relation to developed countries. Each of these characteristics makes its own adjustments to the intensity of adaptation and use of various new financial technologies [48,49].



Customer-centricity and nearly ubiquitous internet access have influenced consumer expectations regarding the quality of services provided by financial institutions. There are complications for the formation of financial marketplaces. The very foundation of the financial market in the field of payments and transfers, lending, insurance and investments is changing—from looking for leadership in technology to finding leadership in innovations that will reduce costs and increase flexibility in pricing policy [50,51,52,53].



The study’s results show that the nature, mechanism of application and examples of distributed ledger open innovative technology contribute to the identification of the main directions of further developments. It includes roboadvising, smart contracts, the use of digital trading apps to simplify the international money transfer system, personal lending and property management (insurance) using digital trading apps. It was found that the biggest advantages of such original innovations are increased transparency, a decrease in the likelihood of fraud, acceleration and simplification of business processes in systems using digital trading apps. However, the disadvantages that may affect the possibility of using the technology in the Russian financial market in its current state are also worth considering [54,55,56,57,58].



Industry alignment will be required at specific design points such as: systems being completely open (as is the case with bitcoin) or using permission-based access requirements; principles of suitability when interacting with the ledger; interoperability between different networks, which can potentially run different consensus protocols and guard against coding errors, creating unintended side effects (especially when using smart contracts) [50,51,52].



All of this is important to harmonize and consolidate in order to develop open, innovative systems and interoperability standards. There needs to be a clear agreement on digital trading management, which should be subsequently further improved in the case of the emergence of new exploits. This will include management processes, approval updates, roles and responsibilities.




6. Conclusions


Digital trading apps in the context of their use in the securities market allow using roboadvising and accessibility anywhere with the Internet to make investments—both large and small. Roboadvising allows for the reduction of operating and commercial costs, increases in the efficiency of communication with consumers and makes investments more affordable both from a moral and technological standpoint.



It is possible to use big data from digital trading apps by central banks in the context of tracking the movement of funds between the Bank of Russia and commercial banks, as well as transactions with reserves. In this case, for the regulator, the efficiency of control over compliance with requirements increases, and for credit institutions, the likelihood of overestimating the value of assets in relation to liabilities to their customers’ decreases. This makes the institution of bankruptcy more effective and objective.



The investment industry (including banks and other organizations) can greatly benefit from the utilization of digital trading applications. The brokers’ existing mobile apps outperform banks without mobile apps in the financial sector. The article finds the different directions of the utilization of the discussed technology, and they all share the consequential growth after the technology’s introduction. The paper also discusses the various areas of digital trading apps implementation and the future contributions for the Russian banking system and economy.



Future research can focus on reviewing different organizations’ applications of the aforementioned technologies. The prospects of the open innovations of digital trading and smart contracts are yet to be completely and thoroughly researched, even though, as has been reviewed, these topics are the subject of many articles. The technical requirements and necessities for incorporating smart contracts into bankruptcy cases should be examined in-depth, as well as the utilization of foolproof security with digital trading.
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Figure A1. Structure of banks under bankruptcy procedure in 2011–2019. 
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Figure A2. Banks currently proceeding in bankruptcy cases in 2018–2019. 
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Table A1. Estimated correlations.






Table A1. Estimated correlations.





	
NO

	
Banks with Mobile Apps

	
Banks without Mobile Apps




	
Profitable Banks Share %

	
Profit Volume

	
Loss Volume

	
Profitable Banks Share %

	
Profit Volume

	
Loss Volume






	
1

	
0.69

	
0.02

	
−0.06

	
0.59

	
0.05

	
−0.04




	
2

	
0.01

	
−0.26

	
−0.16

	
0.05

	
−0.15

	
−0.06




	
3

	
−0.72

	
−0.42

	
0.03

	
−0.62

	
−0.28

	
0.13




	
4

	
−0.01

	
−0.14

	
−0.37

	
0.07

	
−0.05

	
−0.25




	
5

	
−0.66

	
−0.07

	
−0.72

	
0.36

	
−0.03

	
−0.12




	
6

	
−0.47

	
0.00

	
0.15

	
−0.22

	
0.01

	
0.32
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Figure 1. Profits and losses of banks without innovative mobile trading apps in 2004–2019 years. 






Figure 1. Profits and losses of banks without innovative mobile trading apps in 2004–2019 years.



[image: Joitmc 07 00194 g001]







[image: Joitmc 07 00194 g002 550] 





Figure 2. Share of profitable banks (orange color) without innovative mobile trading apps in 2004–2019 (%). 
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Figure 3. Main payment of insurance organizations to banks and brokers in 2006–2019. 
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Figure 4. Procedures of bankruptcy cases in brokers and banks in 2015–2019. 
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Figure 5. Clients’ dynamics in open innovation brokers in 2017–2019. 
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Table 1. Attributes of the Russian finance sector from 2012 to 2019.
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	Year
	Banks with Mobile Apps, %
	Brokers with Mobile Apps, %
	Brokers Assets, Trln, Rubles
	Banks Assets Trln, Rubles
	Insurance Premia to Capital %
	Payments of Insurance Premia %
	Insurance Premia to GDP %
	Profitable Banks Share %
	Non-Profitable Banks Share %
	Banking System Profit Volume
	Banking System Loss Volume





	2012
	43.5
	75.2
	51.65
	41.62
	3.7
	46.6
	1.1
	94.2
	5.8
	1.02
	0.01



	2013
	57.9
	80.6
	57.97
	49.50
	4.1
	46.4
	1.2
	90.5
	9.5
	1.01
	0.02



	2014
	68.6
	85.4
	71.36
	57.42
	4
	46.6
	1.2
	84.9
	15.1
	0.85
	0.26



	2015
	75.9
	88.4
	78.50
	77.65
	4.5
	48.2
	1.2
	75.4
	24.6
	0.74
	0.54



	2016
	81.7
	90.5
	127.83
	82.99
	5.1
	49.8
	1.2
	71.4
	28.6
	1.29
	0.36



	2017
	86.6
	94.1
	143.68
	80.06
	5.2
	43.3
	1.4
	75
	25
	1.56
	0.77



	2018
	87.5
	97.7
	151.22
	85.19
	6
	40
	1.4
	79.3
	20.7
	1.92
	0.57



	2019
	90.2
	100
	682.24
	94.08
	7
	35.2
	1.4
	84.4
	15.6
	2.2
	0.16







Source: Bank of Russia, Markswebb, authors.
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Table 2. Deviation and error of the profit volume of banks and insurances premiums.
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Standard Deviation

	
Standard Error

	
Standard Error of the Difference




	
Prof Vol

	
Ins

	
Prof Vol

	
Ins






	
0.611542742

	
0.435598

	
0.163442

	
0.116418

	
0.200664923
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Table 3. t-test analysis of profit volume and insurances premiums size.
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	Parameter
	Profit Volume, Trillions of Russian Rubles
	Insurance Premia, Trillions of Russian Rubles





	Mean
	13.62315661
	8.531312328



	Variance
	0.373984525
	0.189745232



	Observations
	14
	14



	Pearson Correlation
	0.869291997
	-



	Df
	13
	-



	t Stat
	60.06924991
	-



	P(T <= t) one-tail
	1.39403 × 10−17
	-



	P(T <= t) two-tail
	2.78806 × 10−17
	-
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Table 4. Regression analysis between assets (dependent variable) and clients’ dynamics (independent variable) in Russian brokers and banks with mobile apps.
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Independent Variables

	
Linear Model

	
Polynomial Model




	
Coefficient

	
p-Value

	
Coefficient

	
p-Value






	
Assets

	
3.42 × 10−12

	
0.623

	
3.42 × 10−12

	
0.412




	
Number of clients

	
3.42 × 10−12

	
0.587

	
3.98 × 10−11

	
0.126




	
Applications used

	
3.98 × 10−11

	
0.289

	
1.84 × 10−7

	
0.325




	
Type

	
1.84 × 10−17

	
0.231

	
7.46 × 10−13

	
0.453




	
Loss volume

	
−0.02

	
−0.02

	
−0.01

	
0.123




	
Profitability

	
0.06

	
0.489

	
0.07

	
0.472
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Table 5. Summary statistics from the regression model.
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Regression Model Variables

	
Data Type or Specification

	
Expected Sign

	
Summary Statistics




	
Mean

	
Std. Deviation






	
Dependent




	
Profitable companies share

	
Continuous

	
n/a

	
0.373

	
0.109




	
Independent




	
Profit to Assets

	
Continuous

	
+

	
0.021

	
1.091




	
Number of Clients

	
Continuous

	
+

	
1.502

	
15.049




	
App Used

	
1 = Yes; 0 = No

	
+

	
1.191

	
0.444




	
Type

	
1 = Brokers; 0 = Banks

	
+

	
0.150

	
10.778




	
Loss Volume

	
Continuous

	
−

	
−2.850

	
−24.636




	
Profitability

	
Continuous

	
+

	
0.093

	
0.300
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Table 6. Top players in the financial market (brokers and banks) in Russia.
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	Brokers and Banks
	R&D Spending
	Commission Fee
	Exchange
	Depository Fee
	Digital Trading App





	BCS Broker
	21 billion Russian rubles
	0.1% of the transaction amount
	MICEX, SAINT PETERSBURG EXCHANGE, NYSE, NASDAQ, LSE-IOB, Xetra
	Free
	My Broker, QUIK, MetaTrader



	SBERBANK
	119 billion Russian rubles
	0.06% of daily turnover
	MICEX
	Free
	QUIK, Sberbank Investor app



	VTB Bank
	39 billion Russian rubles
	0.05% of the transaction amount
	MICEX, SAINT PETERSBURG EXCHANGE
	Free
	QUIK, My Investments



	Otkrytie broker
	18 billion Russian rubles
	0.057% of the MICEX transaction amount
	MICEX, SAINT PETERSBURG EXCHANGE, NYSE, NASDAQ, European platforms
	USD 2 per month; free of charge if there were no transactions
	QUIK, MetaTrader, Otkritie Broker app



	FINAM broker
	13 billion Russian rubles
	0% when trading on MICEX
	MICEX, SAINT PETERSBURG EXCHANGE, NYSE, NASDAQ
	USD 2 per month, free of charge if there were no transactions
	QUIK, Finam Trade app



	TINKOFF INVESTMENTS broker
	11 billion Russian rubles
	0.3% of the transaction amount
	MICEX, SAINT PETERSBURG EXCHANGE
	Free
	Tinkoff Investments







Source: Bank of Russia, authors.
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