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Abstract  
Since share of algorithmic trading in the global foreign exchange-market 

increases, justifying an appropriateness and evaluation of economic effectiveness of 
using a particular automated trading system is becoming increasingly relevant. 
Considering that automated trading system is a full-featured software, methods for 
estimating effectiveness of information technologies shall be utilized to identify 
effectiveness of using thereof. Thus, in this work the methods for estimating 
effectiveness of information technologies have been analyzed, without regard to the 
subject area. The following groups of methods have been considered: cost-based 
methods; methods for estimating a direct result; methods on the basis of estimating 
ideality of a process; qualimetric methods. It should be noted that there are no 
methods ready for practical use. The primary challenge here is in choosing 
parameters and estimating the results of introducing information technologies. 
With no any uniform approach, the paper suggests that one of methods for evaluating 
a direct result, namely, Economic value source estimation method should be used to 
estimate effectiveness of automated trading systems. In a general way, this method 
implies that the four parameters are applied: an increase in income, growth in labor 
productivity, reduction of in-service time, minimization of risks. This method cannot 
be said to be suitable for obtaining an objective and accurate assessment of 
effectiveness of using automated trading system. Therefore, when adjustment to the 
particular case and certain conditions associated with trading in the foreign 
exchange market, is made, the benefits shall be evaluated that accrue from automated 
trading system for trade expert as compared to manual trading within one time 
period and one trading strategy. The paper suggests that the conclusions about 
effectiveness of automated trading system should be made by the following 

JOURNAL OF MECHANICS OF CONTINUA AND 
MATHEMATICAL SCIENCES 

www.journalimcms.org 

ISSN (Online) : 2454 -7190 , Special Issue, No.-10, June (2020) 431-445  ISSN (Print) 0973-8975 
 

A Special Issue on “Quantative Methods in Modern Science” organized by Academic 
Paper Ltd., Russia. 
 



 
 
 
 
 
 

J. Mech. Cont. & Math. Sci., Special Issue, No.- 10, June (2020)  pp 431-445 

Copyright reserved © J. Mech. Cont. & Math. Sci. 
Tatyana N. Batova et al 
 
 
 

432 
 

parameters: an increase in trade expert’s income, an increase in the number of 
transactions made, acceleration of trading process, minimization of risks. 
A comparison is made between trading results of trade expert and P. Scalp 
automated trading system after having employed one trading strategy over 4 months. 
Computations have shown cost-effectiveness of using automated trading system by all 
parameters: income of automated trading system is higher by 23%; automated 
trading system made 1.5 times more transactions than a trade expert made; 
automated trading system 19 days earlier reached the same income as that earned by 
a trade expert; use of automated trading system reduces the risks of losing proceeds 
more than twice.   
The practical value of the carried out study lies in justifying an appropriateness of 
using parameters suggested in the paper to evaluate economic effectiveness of 
automated trading systems within Economic value source estimation method. To 
correctly choose effectiveness parameters is essentially equivalent to a proper 
statement of a problem. It enables to identify an area of feasible solutions. 
 

Keywords : Algorithmic trading; automated trading system; economic effectiveness 
of information technologies; Economic value source estimation. 
 
I.      Introduction 

Since development of computation technologies is underway and such type of 
trading as internet-based trading has appeared, a particular tendency to make market 
transactions has started to develop in the middle of 90’s of the XXth century, namely, 
an algorithmic trading, i.e. trading using automated trading systems. Currently, more 
than a half of transactions within the largest stock and currency exchanges are made 
through automated trading systems. According to SEC data, in USA, 73% of all 
trading fall within algorithmic trading; the volume of transactions made by “robots” 
in Amex and VYSE exchanges is about 70-90% [XXI]. In Russia, there is still low 
percentage of automated trading systems. It amounts to approximately 15-20%, 
which states that domestic markets have a huge potential for algorithmic trading [I]. 

The essence of algorithmic trading is that an order of making trading 
transactions is fed into the special-purpose computing programs. It enables to 
automate the process of identifying trading signals and market order transactions. An 
automated trading system is capable of opening and closing trading positions on its 
own at the real moment in time. Its major advantage lies in availability of a 
mechanism responsible for delivering trade order to the exchange or trading platform 
of a stock broker. It provides a way of carrying on trade with no direct human 
involvement [VI]. An automated trading system obtains information about the state of 
a market, based on the methods of technical and/or fundamental analysis, processes it, 
and independently comes to a decision about making trading transactions. Thus, an 
automated trading system is a full-featured software for conducting trade in the 
foreign exchange markets. Trade experts and stock brokers often use words “trade 
robot” or “trade automated machine” to designate an automated trading system. 

The objective of creating automated trading systems is to automate the 
process of exchange assets trading. Modern information technologies enable financial 
structures to achieve an order-of-magnitude increase in the number of clients 
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throughout the world, to carry out an unlimited number of exchange assets purchase-
and-sale transactions [XIV]. A human being has physical limitations when issuing 
exchange orders, however, a speed of issuing exchange orders by a trading system is 
restricted only by the computational capability of computer. Hence, an extension of 
online trading with the use of automated trading systems in the foreign exchange 
markets is forecasted. 

Since a share of algorithmic trading in the global foreign exchange market 
increases, the relevance of justifying an appropriateness and evaluation of economic 
effectiveness of using a specific automated trading system increases as well. The 
intention of this work is to analyze the existing methods, choose and adjust a certain 
method for evaluating economic effectiveness of using automated systems in the 
foreign exchange market. The studies were carried out based on the following data: 
financial and economic literature; works of domestic and foreign equity analysts and 
trade experts; a history of trading conducted by a trade expert and an automated 
trading system, obtained from trading terminal Metatrader, where exchange 
operations were carried out; data of independent ratings of automated trading 
systems. 
 
II.II IIII    II.   Materials and Methods 

A detailed analysis of specific features of automated trading systems 
demonstrated that operations on the stock exchange can be conducted by the methods 
not commonly used in previous practice [VIII]. First, a profound diversification of 
exchange assets is concerned. One stock broker is not capable of tracing movement of 
more than two dozens of assets. It is beyond human capabilities to monitor the 
dynamics of several thousands of assets. While a trading robot, i.e. an automated 
trading system can easily cope with the scope of several orders greater. Second, 
automated trading systems monitor the dynamics of stock exchange assets the same 
way as men, but with academic accuracy. Third, automated trading systems have their 
individual strengths: they, for example, don’t need a license for controlling assets. A 
license is needed only to those organizations that accept (accumulate) funds of clients 
for controlling. Automated trading systems do not accept funds of clients. They 
control them on accounts of the clients themselves, and these accounts may be 
opened by investors involving different stock brokers. Fourth, automated trading 
systems enable to simultaneously conduct exchange operations on several stock 
exchanges. Use of automated trading systems in exchange industry provides clear 
benefits to companies-developers. However, equity analysts will probably be the first 
victims of trade robots. Their major goal is to encourage public investors to make as 
many transactions with stock exchange assets as possible. Here, they don’t assume 
any responsibility for their forecasts [VIII]. крупный 

Use of automated trading systems has a number of advantages and 
disadvantages in comparison to the use of classic independent procedure for 
conducting trading operations in the market [IV, IX, XVII]. крупный 

The key advantages of using automated trading systems are as follows: 

1. Strict compliance with the specified algorithm, with no human factor 
involved. “Human factor” first implies impact of emotions, unhealthy physical and 
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moral state, frame of trade expert’s mind, which can negatively affect making trading 
decisions and carrying out operations in the market. Emotions may result in making 
serious mistakes and force a man to deviate from its own strategy that leads to 
extremely negative consequences. Pursuit of profit, making premature decisions for 
opening a transaction, and unwillingness to close current red ink operation, an 
increased level of trading activity, takin wrong actions due to rumors, and many other 
activities may crucially change positions of a trade expert in the market. If automated 
trading is underway, there is no any effect of emotions experienced by an operator of 
the utilized automated trading system as well as his frame of mind and other factors 
inherent in a human being, on the effectiveness of the latter. It allows to consistently 
and properly conduct operations. 

2. Potential implementation of the own unique strategy within automated 
trading system. Automated trading systems are created based on a certain algorithm 
of actions, i.e. on the basis of some trading strategy. Trade experts with many years’ 
experience worked out their own trading strategy explored in all aspects and 
elaborated to perfection. In this case, having introduced its own thoroughly studied 
algorithm into automated trading system, trade expert mitigates potential unforeseen 
situations, since an automated trading system conducts operations in the market as if 
a trade expert carried out them. 

3. High speed of processing data and conducting operations. The automated 
trading system speed of analyzing information and making trading decisions is 
substantially higher than that of a human being when trading independently. 
Therefore, automated trading systems respond faster and more frequently to market 
signals and, respectively, open more positions, and are capable of simultaneously 
open and close dozens of transactions. 

4. More effective control over investment portfolio. Automated trading 
systems implement rather complicated algorithms of actions in the market. Many men 
are just not capable of understanding these schemes, and even experienced trade 
experts may be short of time to implement these algorithms because of their scope. 
An automated trading system can simultaneously process multiple signals and control 
over several portfolios. 

5. Potential use of many years’ experience in making market transactions. 
To successfully make transactions on the foreign exchange market, many years’ 
experience, that only professionals in this area have, is required. The more a person 
deals with markets, the clearer situation he sees therein, the more various trading 
strategies and methods he can employ. Therefore, newcomers in the foreign exchange 
market incur significant risks of losses during initial stages due to lack of experience 
and failure to understand market movement. An automated trading system may 
address this problem, since the overall experience of professionals has already been 
included therein in the form of algorithm [XVIII, XXVI]. 

In addition to positive aspects, use of automated trading systems has certain 
shortcomings. 

1. Risk of technical problems to occur. Since an automated trading system is 
a software that works subject to normal functioning of the respective equipment, a 
number of problems exist that may arise at any moment both in software, and 
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hardware as well. Basic problems may involve delayed quotes and trading signals, 
failure in stock exchange operation, рассмотримInternet interruptions or computing technique 
failure. Therefore, controlling the system operation and preventing potential 
breakdowns is indispensable. 

2. Conflict of automated trading system and stock exchange terminal. Prior 
to starting work, an automated trading system shall be connected to trading internet-
terminal, through which trading is implemented by a person itself. Sometimes, there 
are conflicts within software occur that does not enable automated trading system to 
correctly work and make transactions in the market. There can also be errors in the 
process of programming the trading algorithm as such. 

3. Many fraud acts in the market of automated trading systems. Many trade 
experts, mostly, newcomers, which are only getting acquainted with automated 
trading and do not know about many aspects of this work, buy automated trading 
systems on suspicious websites, where misleading trading statistics and false 
information about the product are presented. Buying this product, a man usually 
acquires a wrong thing not stated by a seller, and just wastes his own money on 
software that will cause losses instead of earning income, up to a total loss of initial 
investments [X]. 

Trade expert can purchase a ready-for-use system or order a system on the 
basis of his own strategy. In any case, he makes a decision, according to his demands, 
style of trading, and financial capabilities. Effectiveness indices are those objective 
parameters, which can serve as a reference when selecting an automated trading 
system. Competition facilitates compliance of automated trading systems with the 
specified parameters of effectiveness with a certain degree of probability. There will 
always be an imbalance between actual and specified indices, since automated 
systems are tested (and effectiveness parameters are specified based thereupon) using 
history data, and real conditions never fully reproduce the past, and this is the case in 
conditions of fair competition, in addition to which there is a risk of unfair 
competition and just fraud acts [XVI]. 

At times, in various periodicals there are ratings of companies-developers of 
automated trading systems and particular models of automated trading systems, for 
instance, Forex Expert Advisors, Best forex robots, Review forex robots, which 
enable trade experts to have a reference in the market of automated trading systems, 
when selecting and purchasing thereof[XIII, XII, XX, XXI, XI]. However, it is not 
always clear here, what criteria were used for compiling these ratings. Usually, few 
indices are used to make a rating, which in either way reflect effectiveness of trading 
systems, but do not take into account many peculiarities of e-trading. 

The presented in paper [V] methodology of compiling rating enables trade 
experts to compute on their own a rating of models of automated systems to make 
decisions on purchasing. When making a rating, it is suggested in this paper to use a 
total index of effectiveness, computed according to the rated specific parameters 
(indices) of effectiveness on the basis of additive models, and a relevant correlation 
relationship between ranks of automated systems in terms of effectiveness and price 
[XV] has been proved based on Spearmen coefficient. Therefore, when choosing an 
automated trading system, foreign exchange market participants may use ratings of 
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their effectiveness or price ratings, since there is a statistically significant and proved 
positive correlation relationship between them. It should be noted that computation of 
the total index of effectiveness is also of interest to identify competitiveness of certain 
automated trading systems that, in its turn, may be used both by trade experts, and 
companies-developers to determine competitiveness of their developments and 
developments of other market players. 

Thus, a search for prospective tools, markets, and an automated trading 
system is a rather labour-intense process, which involves not only estimation of 
effectiveness, but evaluation of economic effectiveness of using an automated trading 
system as well. 
Economic Effectiveness of Automated Trading Systems 

Prior to creating his own or purchasing a ready-made automated trading 
system, a trade expert shall answer to the questions: how profitable will the use of a 
particular automated trading system be, and will it be profitable at all? Will 
investments in purchasing and servicing an automated trading system be repaid? I.e., 
it is necessary to identify an economic effectiveness of using an automated trading 
system, and the major challenge lies in choosing a method for estimation. 

Generally, effectiveness is defined as an effect-to-costs ratio. When using an 
automated trading system: costs include aggregate costs for purchasing, installing, 
and configuring, maintenance and support, and expenses related to downtime during 
technical maintenance or troubleshooting, effect implies an effect resulting from 
using an automated trading system. However, due to specific nature of employing 
automated trading systems and constant instability of work environment (currency 
market), where they are used, it is difficult to determine a direct effect arising from 
their use (in terms of time and financial indices). Since an automated trading system 
is full-fledged software, this work justifies an appropriateness of using methods 
employed to estimate effectiveness of information technologies [II, VII, III, XVII, 
XXIII]. 

The main methods used to estimate economic effectiveness of software and 
information systems are as follows: 

1. Cost-based methods. Estimation is made on the basis of resources 
consumed as against measuring end-product or result; 

2. Methods of estimating a direct result. A direct measurable result is 
estimated. For example, a decrease in ownership costs, an increase in the system 
functionality, reduction in labor input. 

3. Methods based on estimating ideality of a process. These methods use 
statistical or dynamic comparative algorithms. An object of the system in question is 
chosen as a basic parameter. Then, an information system with cost parameters best 
within a sector per unit of output is considered ideal. A comparison can also be made 
with the alternative solution. 

4. Qualimetric methods. Such methods consider information system in its 
entirety, arrange for measuring it and process the obtained results by statistical, 
sociological, and expert methods [VII]. 
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Each group of methods shall be analyzed and the one shall then be chosen 
that is more suitable to estimation of effectiveness of such a specific software as an 
automated trading system. 

The first group of cost-based methods for estimating effectiveness contains 
such rather simple and easy-to-understand methods as: 

- Boiler method is based on determining the ratio of volumes of investments 
in software including introduction and maintenance, enterprise sizes, and business 
lines; 

- Function point method. This method implies approximate assessment of 
costs for creating and introducing information system depending on a user’s 
requirements. Each such requirement is estimated both in terms of complexity, and 
importance for a user. The requirements are presented in the form of vector (function 
point) in multi-dimensional space. Then, pursuant to the hypothesis of 
“compactness”, it is supposed that the closer function points of the projects are to 
each other in the area of requirements, the more similar are their parameters, 
including effectiveness as well. Respectively, one system shall be found in the 
database of the previously used systems, which function point is the closest to the 
examined software, and it is supposed that their effectiveness indices are close as 
much as possible. 

- Total cost of ownership (TCO). This method implies quantitative 
estimation of costs for introduction and maintenance of software [XVII]. TCO model 
allows understanding the structure of expenses related to information system and 
offers wide perspectives to reduce them; also facilitates identification of current 
problems, and ensures constant feedback on controlling expenses. 

An analysis of cost-based methods showed that they are not suitable to 
estimate effectiveness of automated trading systems. The main expenditure items may 
be defined, which are related to creating and maintaining an automated trading 
system, namely: cost of purchase or cost of services of the automated trading system 
developer, remote server hosting for continuous work, payment for work of software 
expert, providing maintenance services on automated trading system. Here, 
automated trading systems require for implementing their algorithm that money 
deposit should always be available, which also implies certain expenses for end user. 
It should be noted that costs for creating various automated trading systems may be 
almost equivalent; however, amounts of deposits, likewise amounts of losses and 
profits, will substantially differ. Furthermore, an end effect from using an automated 
trading system often cannot be accurately predicted, since unforeseen situations may 
occur both in terms of software code (errors, failures), and market or trading tools, 
used by an automated trading system. The main obstacle to the use of these methods 
is that, usually, most automated trading systems cover the expenses incurred for their 
development and operation, and, hence, almost all examined automated trading 
systems will be more or less economically viable. Trade expert first needs not to 
reimburse expenses but to receive a profit from using an automated trading system 
that is higher than he receives from manual trading at the current moment. Thus, the 
use of cost-based methods will not allow to obtain parameters suitable to estimate 
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effectiveness of an automated trading system, but will only provide false data, 
unpractical and highly risky to be relied upon. 

Methods of the process ideality are based on comparing the results of using 
software with already existing satisfactory (ideal) examples. It is supposed that the 
closer ideal examples are, the higher effectiveness of the new software is. However, 
there cannot be an ideal trading system when working in the foreign exchange 
market. All automated trading systems have their advantages and disadvantages. One 
trading system works better at some specific time and using certain trading tools, 
however, in a month, a week, or tomorrow a completely different one will work 
better. There is no definitely the best trading system in this trading line, therefore, it is 
impossible both to objectively compare some specific automated trading system, and 
to employ the group of methods that are based on ideality of a process, for estimating 
effectiveness of automated trading systems. 

As far as qualimetric methods are concerned, they are mostly designed to 
analyze office software within a certain company. The use of automated trading 
system is mostly private, and qualimetric methods will not help in defining 
effectiveness of trading system.  

Now, the remaining group of the methods for estimating a direct result shall 
be considered. EVS estimation shall be singled out from multiple methods of this 
group. Economic value source is an estimation of benefit brought by software when 
used, made by the four parameters: an increase in income, growth in labour 
productivity, reduction of in-service time, minimization of risks. This method cannot 
be said to be absolutely suitable to obtain an objective and accurate estimation of 
effectiveness of using an automated trading system. The four basic parameters, 
employed for estimation, will be taken from this method, after replacement of some 
of them with more adequate ones to estimate effectiveness in the foreign exchange 
market, since this study analyzes not an enterprise, but a trade expert, a person who 
directly receives an income from using an automated trading system. 

Since when computing economic effectiveness of automated trading system, 
it is impossible to directly associate expenses with the end result, EVS estimation 
method shall be used to determine the benefit that an automated trading system brings 
to a trade expert in comparison to that received while trading manually, within one 
period of time and one trading strategy. Conclusions on economic effectiveness of an 
automated trading system can be made by the following parameters obtained when 
comparing ATS trading and manual trading by trade expert: 

1. An increase in trade expert’s income; 
2. An increase in the number of transactions made; 
3. Speeding up trading process; 
4. Reduction of risks. 

Thus, to determine economic effectiveness of an automated trading system, 
its results shall be considered as compared with those results that were obtained by a 
trade expert prior to introduction and involvement of ATS into its activities. After 
analyzing trading of trade expert and ATS, indices of effectiveness taken from the 
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EVS method of estimating a direct result may be calculated, and a final conclusion 
can be made about economic effectiveness of the automated trading system as such. 
III.   Results and Discussion 
 To determine indices of economic effectiveness using EVS estimation 
method, a comparison was made between trading results of a trade expert and an 
automated trading system. To obtain the most accurate results, a comparison was 
made according to the results of simultaneous trading. 

Statistical results of comparing trading results of a trade expert and an 
automated trading system. 

Conditions of carrying out an analysis: 

 Trading results were analyzed according to the reports on making 
transactions within 4 months from 01.01.2018 to 30.04.2018. The report contains the 
following information on each transaction carried out: type of transaction 
(purchase/sale), date of opening transaction, date of closing transaction, opening 
transaction price, and closing transaction price. 

 Trading of both ATS and trade expert was conducted as per one trading 
strategy within 4 months from 01.01.2018 to 30.04.2018. 

 Work of ATS was continuous with no corrections while trading; work of 
trade expert was underway normally. 

 Trading strategy used in this analysis is based on making transactions by 
Stochastic Oscillator and Parabolic SAR signals, and on a bounce from support and 
resistance levels. When there is a drawdown, an algebraic averaging of positions is 
made. P. Scalp automated trading system was employed in the study. 

 Trade expert involved in the research study has 7 years’ experience and 
has a monthly result of not less than 15% profit from starting deposit. 

 Computations were made in US dollars. 
 Starting deposit is $10000. 

In analyzing, the following basic effectiveness indices were used, calculated 
by many broker companies-developers to analyze work of trading strategies and 
automated trading systems: 

a) Average profitability per month is computed as a ratio between monthly 
profit and starting deposit (amount of initial investments) 

b) Maximum Intraday Draw Down(MIDD) index reflects maximum value of 
a decline in deposit over the entire period of testing trading system; 

c) Number of transactions made within the period in question; 
d) Profitable transactions: a ratio between the number of all profitable 

transactions and total number of transactions; 
e) Number of continuous losses/profits shows the longest sequence of 

profitable/unprofitable transactions over the entire period; 
f) Profit-factor is a basic criterion for estimating effectiveness of trading 

system. It is computed as a ratio between profit amount in all profitable transactions 
and losses amount in all unprofitable transactions; this index should be more than 1, 
since only in this case trading system is profitable. 
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g) Average loss/profit shows an average profitability/loss ratio in US dollars 
of one transaction; 

h) Total profit over the reporting period. 

Comparison between trading results of a trade expert and ATS is presented in 
Table 1. According to trading history data, trading of ATS is more stable and frequent 
than that of a trade expert. 

The following conclusions can be made based on the obtained data. 
Average monthly profitability of trade expert is higher than that of ATS (17% 

against 8.5%), however, the total profit over the reporting period of ATS substantially 
exceeds profit earned by a trade expert (85.6% of ATS against 69.4% of trade expert). 
Such result may be explained as follows. First, trading system made more 
transactions than trade expert, not least because an automated trading system works 
with no interruptions for eating and sleeping. A human being is just not able to afford 
it physically. Over the entire research period ATS made 97 transactions, while a trade 
expert made only 66 ones. Here, ATS has 91% of profitable transactions of the total 
number, while a trade expert closed positions with profit in 74% of cases. Second, 
attention should be paid to profit-factor, the basic index of trading. According to the 
results of trade expert trading results it is seen that there are 3 acquired dollars per 
each lost one, while almost 15 dollars are acquired by ATS per each lost dollar. Here, 
a human factor, emotions of a trader are probably of importance, since even an 
experienced trader is not always able to act strictly within the elaborated strategy, to 
timely stop trading, not to enter the market in unfavorable conditions. 

Comparison of the other parameters is as follows: 
 Number of continuous ATS profits is 30. It exceeds 9, the number of 

consecutive profitable trade expert transactions. 
 Maximum drawdown, i.e. maximum intraday ATS drawdown didn’t 

exceed 7% of deposit, since an algorithm included in software will not just allow a 
higher drawdown. While trading manually, in case of deviating from the strategy a 
drawdown can reach any limits, up to destroying investments. In this case, a trade 
expert allowed a maximum 14% drawdown of deposit, which is a failure to comply 
with a trading strategy, although not very serious. 

 Average ATS loss is a little higher than that of a trade expert. At the same 
time, both these trader’s indices (average profit is $211.7; average loss is $214.5) 
exceed almost twice ATS indices (average profit is $100.9; average loss is $123.5), 
that demonstrates riskier trading of a trade expert. 

Table 1: Trading indices of trade expert and automated trading system 

No. Trading indices  Trade expert Automated trading system 

1 
Average profitability per month 

(% of deposit) 
17 8.5 

2 Maximum drawdown (% of deposit) 14 7 
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3 Total number of transactions 66 97 

4 Profitable transactions (% of all transactions) 74 91 

5 Number of continuous profits 9 30 

6 Number of continuous losses 2 1 

7 Profit-factor 3.02 14.87 

8 Average profit ($) 211.7 100.9 

9 Average loss ($) 214.5 123.5 

10 Total profit (% to deposit) 69.4 85.6 

 

Thus, after analyzing the final results of trading, it can be seen that ATS 
makes more transactions than a man, closing most of them with profit and incurring 
minimum losses. Even despite a higher profitability of each operation of a trade 
expert, an automated trading system is in advance in terms of the total profit, because 
trading of a trade expert is riskier, and he suffers more losses than ATS. 

Here, it should be understood that an automated trading system is profitable 
right in conditions of the existing market and current settings of the algorithm. It is 
impossible to say if a trading system is also profitable in a year, and will it be 
profitable at all. Therefore, ATSs shall be verified and revised when minor deviations 
take place [XXIII]. 
Computing Parameters of Economic Effectiveness of Using an Automated 
Trading System According to EVS Estimation Method 

Comparison between operations made by a trade expert and an automated 
trading system demonstrates a clear predominance of algorithmic trading over a 
manual one. Then, the effectiveness indices shall be calculated using a method based 
on EVS estimation method. As it has already been stated previously, economic 
effectiveness of ATS can be determined only as compared with the similar trading 
implemented manually: 

1. Index of automated trading system profitability: 

𝐼𝑝 =
𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑓𝑖𝑡 𝑜𝑓 𝑎𝑢𝑡𝑜𝑚𝑎𝑡𝑒𝑑 𝑡𝑟𝑎𝑑𝑖𝑛𝑔 𝑠𝑦𝑠𝑡𝑒𝑚

𝑇𝑜𝑡𝑎𝑙 𝑝𝑟𝑜𝑓𝑖𝑡 𝑜𝑓 𝑡𝑟𝑎𝑑𝑒𝑟 
   ,    

𝐼𝑝 =
$ 8564

$ 6941
= 1.23. 

This index shows, how many times ATS trading results are more profitable or 
unprofitable as compared with the results of a trade expert trading. Here, when using 
ATS instead of manual trading, a trade expert increases his profit by 23%. 

2. Quantitative index: 
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𝐼𝑞 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐴𝑇𝑆 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝑠 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑎𝑑𝑒𝑟 𝑡𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝑠 
 ,     

𝐼𝑞 =
97

65
= 1.49. 

These index shows, how many times the number of transactions made by 
ATS differs from the number of transactions made by a trade expert. Here, a trade 
expert would make 1.5 times more transactions using ATS than manually. 

3. Time index 
These index shows, how much time a trade expert would save, using ATS. 

His profit amounted to $ 6941, which he received over 4 months of almost everyday 
trading. If ATS made transactions instead of him in the market, he would receive this 
profit 19 days earlier on11.04.2018, rather than on 30.04.2018. 

4. Risk index 
Level of risk of trading shall be estimated using by the magnitude of mean-

square deviation of the transaction profitability value: 
 

𝜎 =
ඥ∑ (𝑥 − 𝑥̅)ଶ௡

௜ୀଵ

𝑛 − 1
     ,     

where: 𝑥 − 𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔 𝑒𝑙𝑒𝑚𝑒𝑛𝑡, 

𝑥̅ − 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔, 
𝑛 − 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠. 

Thus, the following is obtained: 
𝜎஺்ௌ = $ 77,4 −  mean square deviation of transaction value 

of ATS, 

𝜎௧௥. = $ 231,12mean square deviation of traderᇱs transaction value. 

It can be seen that trader’s deviation index is almost 3 times higher than that 
of ATS that demonstrates a riskier nature of human trading.  

To more accurately determine effectiveness of ATS, Sharpe coefficient shall 
be computed based on the obtained mean-square deviation value. Sharpe coefficient 
is intended to assess reliability of trading strategy and risk level of investments in a 
particular project [XV]. A universal method for estimating effectiveness of various 
trading systems involves a ratio between the obtained profit and risk within each 
specific trading strategy. It is the Sharpe coefficient that reflects a ratio between these 
two indices. The higher the ratio between them, the more efficient analyzed trading 
system is. To compute this coefficient, the following formula is used: 

𝐾ௌ௛௔ =
𝑟௫ − 𝑅௙

𝜎
,                       

where:𝑟௫ – average transaction return on asset𝑥𝑅௙ – risk-free income (is 0 on 
FOREX), 

𝜎 – standard deviation 𝑟௫. 
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Numerator of the formula is a value of average profit received by a trade 
expert within one trading period (month, year). FOREX market always implies 
investments with high risk, hence, risk-free profitability here equals to zero. 
Nominator of the coefficient shows a risk: mean square deviation from the value of 
average profitability. Risk is usually compared with the index of volatility of certain 
movement in price of some financial asset in the market. And, the higher volatility of 
this financial asset is, the higher risk is, and vice versa. When Sharpe coefficient is 
lower than zero, ATS or financial asset are less efficient, than financial investments in 
risk-free assets (equals to 0 in FOREX market); and estimation of this automated 
trading system will be negative, its use will be inefficient. If Sharpe coefficient is 1 or 
more, it demonstrates positive effectiveness. However, according to 
recommendations of the formula author, an optimum value of Sharpe coefficient 
should be about 2. There are very good values of more than 2, however, they are very 
rare in FOREX market.  

The Sharpe coefficient is computed by most traders to analyze effectiveness 
of their own trading systems and strategies. For the sake of computations’ simplicity, 
profitability and deviation shall be expressed in percentage terms. Then, the following 
shall be obtained: 

𝐾ௌ௛௔௥௣ ஺்ௌ =
88 − 0

77.4
= 1.14, 

𝐾ௌ௛௔௥௣ ௧௥. =
107 − 0

231.12
= 0.46. 

The results of computations show that ATS trading is efficient, and risks 
while trading are low. As regards a trade expert, according to Sharpe coefficient his 
trading is risky, and he achieves high results only due to experience gained and in-
depth knowledge of foreign exchange market. 

Computations have shown that the use of ATS is economically viable in 
terms of all indices of EVS estimation method: profitability of ATS is higher by 23%; 
an automated trading system made 1.5 times more transactions as compared with 
those made by a trade expert; an automated trading system reached the same profit 
level as that of a trade expert, 19 days earlier; use of ATS reduces risks of losing 
money more than twice. 

Thus, it can be deduced that in conditions of stable foreign exchange market 
automated trading systems have a great advantage over manual trading, and are 
considered practical and economically efficient to be used by the principal 
participants of the market in terms of all the basic parameters. The practical value of 
the carried out study lies in justifying an appropriateness of using parameters 
suggested in the paper to evaluate economic effectiveness of automated trading 
systems within Economic value source estimation method. 
 
 
 
 
 
 
 



 
 
 
 
 
 

J. Mech. Cont. & Math. Sci., Special Issue, No.- 10, June (2020)  pp 431-445 

Copyright reserved © J. Mech. Cont. & Math. Sci. 
Tatyana N. Batova et al 
 
 
 

444 
 

References 

I. Algorithmic trading in financial markets. URL: 
http://gasinv.ru/algoritmicheskaya-torgovlya-na-finansovykh-rynkakh 
 

II. Anisiforov A.B., Anisiforova L.O. Methodologies for evaluating 
effectiveness of information systems and information technologies in 
business. St. Petersburg, 2014. URL: 
http://elib.spbstu.ru/dl/2/3876.pdf/download/3876.pdf 

 

III. Approaches and methods for estimating effectiveness of using information 
URL: studfiles.net / Accessibility mode: 
https://revolution.allbest.ru/programming/d00520516.html 

 

IV. Batova T.N., Khomkov A.V. Evaluation of appropriateness of using 
automated trade systems in the foreign exchange market // «Economics and 
Enterprise». 2016; 12 (2). 

 

V. Batova T.N., Sizova T.M., Khomkov A.V., Evaluation of effectiveness of 
automated trading systems on the basis of nonparametric 
methods//Economics and environmental management . 2017; 4(31). 

 

VI. ENERGY OF YOUTH FOR RUSSIAN ECONOMY 13th International 
conference – Publishing house of Tomsk Polytechnic University, 2012. 
URL: http://www.lib.tpu.ru/fulltext/c/2012/C23/V1/C23_V1.pdf 

 

VII. Estimation of effectiveness of information systems. 
http://docplayer.ruURL:/50357324-Ocenka-effektivnosti-informacionnyh-
sistem-ponyatie-effektivnosti-sovremennye-metody-ocenki.html 

 

VIII. Fedotova G.V., BotnarS.Yu. [Online resource]. URL: 
https://cyberleninka.ru/article/n/osobennosti-algoritmicheskoy-torgovli-na-
fondovom-rynke 

 

IX. FOREX Systems – FOREX trading systems. Classification of forex trading 
systems. URL:http://forexsystems.vx5.ru/index.php?start=3 

 

X. Free and ready-made trading robots are dangerous for investors. URL: 
http://www.wealthinvestor.ru/articles/fondovyy_rynok/besplatnye_i_gotov
ye_torgovye_roboty_opasny_dlya_investorov 

 

XI. Free web-service to analyze and publish trading results. URL: 
http://www.myfxbook.com/ 

 

XII. Independent rating of trading robots. URL: http://www.expertadvisorsforex 
 

XIII. INTERFAX-100. Rating of forex-brokers in Russia, 2015. URL: 
http://www.finmarket.ru/database/rankings/?rt=24 

 

XIV. Kryukov P.A. Trade operations on Forex exchange market as financial 
investments // Problems of accounting and finances. 2014; 3 (15): 51-55. 



 
 
 
 
 
 

J. Mech. Cont. & Math. Sci., Special Issue, No.- 10, June (2020)  pp 431-445 

Copyright reserved © J. Mech. Cont. & Math. Sci. 
Tatyana N. Batova et al 
 
 
 

445 
 

 

XV. Mathematical statistics. Spearman’s rank correlation coefficient. URL: 
http://statpsy.ru/spearman/correlation-srearman/ 

 

XVI. Morozov I.V., Fatkhullin P.P. FOREX: From simple to complicated. М.: 
Alpina Publisher, 2015. 

 

XVII. Models for computing Total cost of ownership (TCO). 
URL:http://cdn.scipeople.com/materials/3700/Семенихина.pdf 

 

XVIII. MyFin – financial portal, «forex» articles. Advantages and disadvantages 
of FOREX robots. URL: http://myfin.by/stati/view/1314-dostoinstva-i -
nedostatki-robotov-foreks-fxlin 

 

XIX. Portal for development of software and value-added services: providing 
services, including software, to brokers, traders, and developers: URL: 
http://www.fxblue.com/ 

XX. Portal for testing trading robots (experts and advisers). URL: 
http://www.bestforexrobots.net. 
 

XXI. Portal for comparing results of trading systems’ effectiveness. URL: 
http://www.reviewforexrobots.com/top-forex-robots.html 

 

XXII. SEC-required report on routing of customer order. URL: 
https://russellinvestments.com/-/media/files/us/legal/sec-606-reporting-
06302017.pdf?la=en 

 

XXIII. Teaching forex – portal, a complete guide to Algotrading on FOREX. 
URL: http://tradelikeapro.ru/polnyiy-gayd-po-algotreydingu/. 

 

XXIV. Technical Analysis for Forex trading with the examples on MQL4 [Online 
resource]. URL: http://www.studmed.ru/view/tehnicheskiy-analiz-dlya-
torgovli-na-foreks-s-primerami-na-mql4_a0d7592.html/#1 

 

XXV. Volodin S.N. Effectiveness of methods for technical analysis of priority 
operations on stock market. М.: National Research University “Higher 
School of Economics”, 2013. URL: 
https://www.hse.ru/data/xf/2013/04/12/1293861790/volodin.pdf 

 

XXVI. Zubakov A.P., Kiseleva E.A. Development of robot for efficient trading on 
forex market. URL: https://cyberleninka.ru/article/n/razrabotka-robota-
dlya-effektivnoy-torgovli-na-rynke-foreks 


