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hard to imagine it as non-active user of innovative tech-
nologies in its daily activities. To become an enterprise of 
the future, one should undergo transformational change 
such as widespread introduction of developments in the 
field of information technology into its business processes.

These days, regardless of what business you are in, ap-
plications of AI, based on machine learning, can be found 
across the full range of business activities. This covers eve-
rything from document processing, automation of recruit-
ing business processes, answering customer queries and 
target marketing through to robots on the production line, 
warehouse management and customer deliveries (Finlay, 
2018).

Currently arises another perspective area – this is im-
plementation of AI technologies into the process of busi-
ness decision-making, that can greatly benefit and posi-
tively influences modern businesses (Kashyap, 2018). 
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Abstract. In modern conditions, entrepreneurs are faced with the acute problem of analysing of numerous information, 
quickly responding to a constantly changing economic situation, and making the most optimal decisions. In this regard, 
the development of a Business Assistant service (BAS) is a very relevant since it is a modern solution that can significantly 
simplify and improve the work of enterprises. The main goal of the research is on the basis of AI technologies to elaborate 
the Business Assistant service, that would speed up, optimize and simplify the decision-making process for the entrepre-
neur and can be used by many enterprises both when starting a business and when operating it. The main tasks for imple-
menting the goal are: to analyze the scientific literature regarding the possibilities of using AI technologies in business, to 
identify the factors that mainly influence the entrepreneur’s choice regarding the sphere of activity, as well as the types of 
information most useful for doing business, to analyze and collect data for the model design, to develop a prototype of the 
BAS and test its functionality in practice. The research methods are: the theoretical – analysis and synthesis, abstraction 
method, the empirical – modelling (clustering, classification, logistic regression) and experimental method.
The investigation results are: a prototype of the BAS was created, its effectiveness – ability of delivering useful recommen-
dations and improving the business decision-making process for the entrepreneur has been proven experimentally using 
actual market data. The service can be effectively used by small and medium-sized enterprises in various industries and 
regions, provided that there is an access to the necessary data. The main risks associated with its implementation and pos-
sible ways of their reduction were considered.
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ing process.
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Introduction

Nowadays, computer programs created on the basis of ar-
tificial intelligence (AI) technologies are widely used in 
the various spheres of human activity – logistics of trans-
portation, medical services, banking, financial operations, 
industry optimization, autonomous driving, urban infra-
structure, education and much more.

This is not surprising, because despite the relatively 
short period of practical use, artificial intelligence systems 
have been able to prove their effectiveness and are there-
fore a promising avenue for development and further use 
in the future. 

But when it comes to the enterprise, which is an inte-
gral part of the economy, the driving force of important 
economic transformations and an indicator of the viability 
(health) of the national economy, in the future, it is really 
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The main problem is that modern enterprises with 
each day have to deal with a bigger variety and volume 
of data and large amounts of information, needed to be 
analyzed. Since physical and human resources are limited, 
taking into account all the nuances and factors affecting 
the final decision is often very difficult and even impos-
sible task. In this regard, it is necessary to expand the staff, 
attract new employees, establish expert departments. All 
this significantly increases the enterprises’ expenditures, 
especially this is true for small firms, where financial op-
portunities are often limited.

Another not less important problem is that it takes a 
lot of time to analyze numerous information and the deci-
sion that will be made later may not be already relevant 
and will delay the entrepreneurs timely reaction. As a re-
sult of this, entrepreneurs can lose potential customers, 
suffer losses and even leave businesses.

In addition it is known that many people who start 
their own business often do not even know what they 
would like to do, what type of business is promising and 
brings a steady income at a given time. Without access 
to such information, many people are doing the wrong 
thing and as a result they often suffer losses, leave busi-
ness early without getting the desired profit. And even if 
the enterprise already exists, untimely access and analysis 
of information on product prices, changes in legislation, 
credit conditions can directly affect the operation of the 
enterprise and its financial stability.

It has been proven, that products based on AI tech-
nologies can process a lot of data at once and handle many 
different factors simultaneously. As a result of better com-
putational processing and cheaper data storage solutions 
they are able to issue much better results and provide us-
ers with the best possible decisions (Kopanakis, 2019).

Considering all mentioned above and given the fact 
that the viability and profitability of an enterprise often 
depends on the timely and correct decision-making, the 
main goal of our research was to introduce a technical so-
lution that would be like virtual assistant to the entrepre-
neur (Business Assistant Service), and will be able to help 
him both at the stage of creating an enterprise, choosing 
the field of activity and further on when running a busi-
ness and managing the enterprise. The creation and im-
plementation of Business Assistant service is very actual, 
since it would greatly speed up, optimize and simplify the 
decision-making process for the entrepreneur. 

The idea of creating an advisor is not totally new. In 
order to improve traditional customer service with AI, 
some insurance companies are using “robot advisors”, that 
are algorithms which on the basis of analyzed information 
can provide automated financial advice for consumers as 
to which insurance package would be more suitable and 
profitable for them (OECD, 2017). But while robo-advisor 
is oriented on customers, satisfaction of their needs, the 
service we offer is targeted on the entrepreneur and can 
be used in enterprises of many types in order to track im-
portant for the entrepreneur information and not to miss 

anything that could be useful when starting a business and 
keeping it afloat.

To achieve the goal set, at the first stage, we determine 
the factors that mainly influence the entrepreneur’s deci-
sion-making regarding the choice of the business sphere, 
one would like to work in, then we distinguish the main 
types of information that would be useful for the decision-
maker in the process of running a business. At the second 
stage, based on the use of artificial intelligence technolo-
gies, a Business Assistant model will be introduced and an 
example of its practical application will be shown.

The material of the study is structured in the following 
way: firstly, we provide a short review of the economic 
literature on the main prospects and problems of the im-
plementation of the Artificial Intelligence technologies in 
business; secondly, we give description of the process of 
developing a Business Assistant model using theoretical 
and empirical research methods, then we present the main 
results of the study, test the model, and finally – draw con-
clusions and outline the main concerns we faced.

1. The theoretical analysis of the research

The importance of AI and expert systems, which are de-
signed to help entrepreneurs and managers in decision 
making is undisputable. This can be understood from the 
increased interest of scientists and the emergence of new 
scientific publications devoted to this issue. In order to 
assess the current perception by scientists of the problem 
of using AI technologies for the improvement of the busi-
ness decision-making process the latest scientific literature 
sources were analyzed.

In the course of the research, it was found that many 
scientists pay significant attention to the popularization 
of AI technologies among the different business organiza-
tions, focusing on the effectiveness of its use in the im-
provement of the decision-making process by entrepre-
neurs. At the same time some of the scholars emphasize 
on the risks and problems associated with the widespread 
adoption of IT in the enterprises’ work processes, their 
immaturity and limitations.

The most common view of the problem is that, despite 
the fact that the use of AI technologies for business deci-
sion making still remains a relatively unexplored area, it 
is obvious that they can positively influence the last and is 
able to simplify the process of decision making and give 
entrepreneurs and managers a valuable support and guid-
ance. AI programs can provide user with quicker, more 
thoughtful and original decisions, handle multiple inputs, 
in addition they don’t get tired (Kopanakis, 2019). This 
statement can be supported by the current works of Lithu-
anian researchers as they assert that usage of AI in deci-
sion making and Quality Management Systems reduces 
information overload, shortens decision making time and 
human workload on the information processing. But in 
order to perfect the quality of AI Management System and 
not to mismanage freedom, human emotional experience 
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both rational and creative decision making models should 
be harmonized (Paliukas & Savaneviciene, 2018).

Trying to understand the challenges and opportuni-
ties associated with the use of advanced technologies 
in the business decision-making processes other scien-
tists have also analyzed that modern expert systems are 
generally able to solve complex business problems and 
come up with a right decision but there could be gaps 
between development of the expert systems and real life 
processes. They did a good attempt at development of 
the decision making model, based on the application of 
Artificial Neural Networks and Particel Swarm Optimi-
zation algorithm, that could be used in decision support 
systems e. g. investment or credit management (Neor-
taite & Bulteris, 2009).

Present-day entrepreneurs and managers are aware 
that making effective decisions is different from just hav-
ing excellent knowledge and access to the necessary infor-
mation. AI technologies, which have already proven them-
selves in the ability to learn to recognize patterns in data 
sets subject to the constantly changing conditions, includ-
ing market ones, should be actively used in the transition 
from traditional to the fundamentally new, intellectually 
trained decision-making processes (Michalewicz et  al., 
2006). Of course the decision maker remains the most 
important part of the decision-making process, but the 
potential and the need of AI expert systems’ implementa-
tion in the work of enterprises is an important condition 
for improving the quality and simplicity the decision-
making process by a responsible person (Phillips-Wren & 
Jain, 2012).

Furthermore, since sophisticated neural network tech-
niques such as language processing, deep learning, graph 
theory and others, using vast quantities of data, are able to 
conduct a qualitative analysis of the information received 
from various sources. This possibility is widely used by 
financial companies for the development of the effective 
AI solutions that are capable to improve and facilitate the 
decision-making process, which in turn contributes to the 
development of the company, the increasing of its com-
petitiveness and sustainability. A group of AI experts from 
the OECD have concluded, that in connection with the 
rapid development of information technology, a new type 
of business is emerging called e - business, where timely 
access, fast and high-quality analysis of information be-
comes a priority for any enterprise and allows one to re-
duce costs and increase profits (OECD, 2019).

This statement can be supported by the works of some 
progressive economists, which assume that AI will soon 
affect organizations in every sector (Schatsky et al., 2014). 
Since machine learning is able to draw conclusions from 
large and complex data sets, they may be helpful in mak-
ing high-quality predictions from operational data which 
is critical for modern companies because it can signifi-
cantly improve enterprises performance, increase revenues 
and create new capabilities, enhancing their competitive 
position on the market (Schatsky et al., 2015).

At the same time some scientists are not so optimistic 
and distinguish the risks and problem associated with the 
in the widespread involvement of AI technologies in deci-
sion making processes.

Despite of the high expectations from AI programs, busi-
ness adoption of them is almost not implemented because of 
a disparity between expectations and actions. Therefore, the 
use of high-tech decision-making programs is not urgent for 
many companies today as entrepreneurs and managers often 
choose other priorities like competing investment or unclear 
business cases (Ransbotham et al., 2017).

In addition there is no common perception and un-
derstanding of AI and its positive effect on the qualita-
tive improvement of the management decision-making 
process. This bears fundamental obstacles to the imple-
mentation and active use of modern AI technologies in 
practice and also in turn inhibits further researches in 
this field (Bawack et al., 2019). Although There are also 
other substantial challenges of AI technologies adoption 
for business decision making, for example, it is hard to 
integrate cognitive projects with existing processes and 
systems, AI technologies are too expensive, managers of-
ten don’t understand how technologies work and finally 
technologies by themselves are immature (Davenport & 
Ronanki, 2018).

Finally, there are some risks around the use of AI 
technologies in the business processes including decision 
making ones (Shefford & Holland, 2018). They believe that 
since advanced technologies become ordinary for many 
organizations there is a real threat of loosing control over 
managing the risks effectively or providing guarantees of 
stable company’s functioning. Authors insist on asserting 
sufficient control over the technology in order to avoid 
consequences like cyber-attacks, errors coming from 
wrong learning, destructive effect on the corporate cul-
ture, untimely and poor-quality elimination of the system 
operation errors due to the lack of qualified personnel 
aware of the system functioning peculiarities, unreliability 
of decisions made by AI systems.

It should be mentioned, that most of the studies are 
aimed at a general understanding of what advantages and 
disadvantages are from embedding and using the AI tech-
nologies in order to improve the decision-making process 
in modern businesses’ operation. But there are only few of 
them which are devoted to the development of new ideas 
and new products that can have practical application and 
the use of which can increase the efficiency of the deci-
sion-making process by modern entrepreneurs. Therefore, 
our goal was to make such a offer and thereby expand the 
field of application of AI technologies in business.

2. Investigation methodology

During our investigation several research methods were 
used. Among them – theoretical research methods (anal-
ysis and synthesis, abstraction method); empirical meth-
ods – modelling (clustering, classification, logistic regres-
sion) and experimental method.
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2.1. Theoretical research methods

The development of the artificial intelligence systems is 
based on the analysis of a large amount of data. For the 
most effective system training the more data available, 
the more accurate the model is. In our case, for the full-
fledged operation of the system, it is necessary to collect 
data on the vast majority of enterprises, and ideally, all 
enterprises located in this geographical location. 

But, in practice, this is not possible. In the most of 
the countries, this information is considered confidential, 
especially information about the profits. Also there is a 
lack of unified mechanisms for providing and collecting 
this information. According to the legislation of Ukraine, 
this information must be open (Law of Ukraine, 2017). 
But, as practice shows, getting this information even after 
the taking effect of this law is not possible (Ivankin, 2018). 
For the full functioning of such systems as Business As-
sistant it is necessary at the legislative level to allow the 
use of such information. However, this possibility entails 
certain risks. The main risk is that with the open access to 
confidential data arises the possibility of using this infor-
mation for unlawful purposes. To prevent this we would 
offer to provide the information requested through special 
services ensuring control and safety of this data, as well as 
providing only those data, which is necessary for calcu-
lations, without disclosure of the enterprises confidential 
information. As one of the options we can offer the sys-
tem similar to Sweden, where there online information 
of income of any citizen is available (Weller, 2017). The 
next risk is the possibility of getting false information into 
the system. Business Assistant is self-learning system and 
its learning depends on the data collected from different 
sources. Getting into the system of unverified or false data 
may lead to a decrease in the accuracy of the software 
service. To avoid this, it is necessary to ensure control over 
the correct functioning of the system, as well as to envis-
age the possibility of returning the system to its previous 
state, thereby leveling the wrong learning on the incorrect 
data. In addition, given the fact that the Business Assistant 
is the system that is constantly training on the incoming 
data, the issue of monitoring the correct functioning of 
the model is a very important. This problem can be solved 
in several ways, from the periodic checking of the system’s 
functioning manually to the creation of automatic tests 
that will check the system at specified intervals.

Because getting full information is not possible at this 
time of the moment, for training the Business Assistance 
model we used data from open sources to train the system 
and took the financial statements of 3,000 companies lo-
cated in the USA – small and medium. (The Open Data of 
500 US companies, 2020; Fortune 500, 2019; Inc., 2019).

The main attributes that were used were: location, size 
of the enterprise (small, medium, large enterprise) and 
income.

To train and test the RBA system, we used wide-
range real-time data such as stock quotes, exchange rates, 
prices of goods, raw materials, services, other, as well as 

legislative changes related to conducting business. 
To obtain this information we used such open sources: 

(The Billion Prices Project, 2019; Our World in data, 2020; 
ActiveTrades, 2020; US Stocks, 2020; Etrade, 2020; Invest-
ing.com, 2020; OANDA, 2020). 

Collection of all this information was done by manu-
ally gathering and using special programming scripts. Ac-
quired data was deeply analyzed, normalized, categorized 
and split to the suitable for ML process datasets. During 
the research we determined and created more than 200 
categories based on these datasets, such as areas of activity 
of companies, for example, agro, software, construction, 
food and beverages, etc, as well as more detailed ones: 
prices for grain, vegetables, fruits, oil, oil products, build-
ing materials, etc. In addition, we used open sources of 
information on financial institutions credit offers, as well 
as information from the websites of government agencies 
about changes in legislation regarding business operation, 
taxes, etc. (US government, 2020).

Abstraction method was used in order to distinguish 
factors that commonly affect the entrepreneur’s decision 
making while selecting a particular field of activity when 
starting a business. Many authors (Soumya, 2019; Hanlon, 
2015) identify from 7 to 10 factors, for example, scale of 
the business, capital requirement, degree of risk, business 
stability, system of management, profit division. 

Such factors as degree of risk, business stability, can 
be combined together according to a common feature – 
geographical location. Because in one geographical loca-
tion, these parameters are usually the same. At the same 
time, capital requirement and scale of the business can be 
combined into one parameter, such as the size of the en-
terprise. This optimization allows us to reduce the number 
of the system parameters and make the process of collect-
ing information and training the model easier.

After this optimization we selected the three factors 
that mainly influence the choice of entrepreneurial activity 
direction (area):

 – location – the geographical location, where it is 
planned to open an enterprise (this may be a specific 
locality, region / state, country);

 – size – size of the enterprise, which one plans to open. 
The Ministry of Finance of Ukraine uses such crite-
ria as the book value of assets, net income and the 
average number of employees to divide enterprises 
into small, medium and large (Voitenko, 2019), U.S. 
Small Business Administration uses these criterias: 
ownership structure, number of employees, earnings 
and industry (Liberto, 2019), but the majority of the 
countries use two from three criteria (revenues, as-
sets or a number) for this separation (Kenton, 2019). 
That is why, the SBA uses an internal ratio to divide 
enterprises into small, medium and large, based on 
annual profits and the number of employees. Ser-
vice Business Assistant will operate for small and 
medium enterprises. Large enterprises are usually 
corporations, multi-directional firms, etc., which 
have their own business analytical departments, and 
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which usually contain a staff of high skilled experts 
able to help in determination of the corporation fu-
ture development strategy. Although, even for such 
enterprises, the Business Assistant will be useful as 
an auxiliary tool for business analysts and experts.

 – profitability – enterprise quarterly profitability. Un-
fortunately, at the moment it’s not possible to col-
lect information on the quarterly profitability of en-
terprises, therefore we used information from open 
sources where only annual or three-year profitability 
is provided.

These are the main criteria that affect the choice of 
entrepreneurial activity.

2.2. Empirical research methods. 

Using the modelling method, a prototype of Business As-
sistant was created. Two main services are implemented. 
The first service (Starting Business Assistant, SBA) is used 
at the stage of creating an enterprise and registering it with 
government agencies. The second service (Running Busi-
ness Assistant, RBA) is used to support an already oper-
ating enterprise, help in carrying out business, determine 
the direction of further development, as well as inform 
about the possibilities of profitable financing / lending. 

The Figure 1 in addition to the already mentioned SBA 
and RBA shows the following: 

1. Financial statement API – a module that collects 
data of the financial statement of companies from 
certain sources. The received data is being sent to 
the Data Processing Module. 

2. Data analysis system (ML Processing module) – 
ML service, which produces model training based 
on the received data from the Data Processing 
Module. It provides results based on the received 
data, in response to the SBA and RBA requests.

3. Distributed analyser of additional data, DAAD – is 
a service that collects from open sources special 
information, such as changes in the price of goods, 
in stock quotes, in legislation, offers from financial 

institutions for lending products, etc. It sends re-
sults to the ML Processing module. This informa-
tion is used during the processing requests from 
RBA.

4. User interface – UI – interface that allows users 
communicate with Business Assistant. Depending 
of the user needs UI makes requests to SBA or RBA.

The Figure 1 demonstrates communication flow be-
tween these modules. Users via UI make request to SBA or 
RBA, which in turn communicates with Data analysis sys-
tem and return results to UI. Data analysis system collects 
information from Financial statements API via Data pro-
cessing module and additional information from DAAD.

Starting Business Assistant requires that user should 
register in the system, enters these data: the location of 
the business, the size of the company, which is planned to 
open, and the estimated income. The Business Assistant 
system processes this data and displays in the descending 
order types of entrepreneurial activities in the specified 
geographical location that in case of their choose would be 
the most profitable for this user. Also Business Assistant 
offers a list of documents and references, necessary for the 
business opening at a given location.

RBA works differently. After registration user selects 
the areas of his entrepreneurial activity, and categories of 
alerts he interested in, for example, changes in the prices 
of goods in different regions of the country, changes in 
the prices for raw materials, loan offers, etc. RBA col-
lects additional information from open sources using an 
internal service Distributed analyzer of additional data 
(DAAD) (see  Figure 1), such as information on changes 
in prices for goods, raw materials, changes in legislation, 
financial proposals from banks, etc. This information is 
processed by the ML processing module, that determines 
which target group is interested in it. RBA notifies users 
according to their subscription categories when the system 
recognizes that the information received is useful for this 
category of users. In addition, for training the RBA classi-
fier, the system will suggest users to indicate whether this 

Figure 1. The high-level architecture of the Business Assistant application
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information was useful to them. Based on the feedback 
received, for more accurate users’ separation into target 
groups, clustering adjustment will be conducted.

During the modeling of Business Assistant, we used 
these methods:

1. Classification;
2. Clustering;
3. Logistic regression. 
Classification method was widely applied for the mod-

eling the Business Assistant. In the SBA there are two 
Classifiers (see Figure 2), first is to determine which clus-
ter the particular company is closest to, and second for 
measuring the types of entrepreneurial activities that are 
relevant to the user’s request. For implementing these clas-
sifiers Random Forest and logistic regression algorithms 
were used. The RBA service also uses two classifiers. They 
are  – verification classifier, which determines whether 
the information received is sufficient for users notifica-
tion, and determination classifier, that determines which 
categories of users will be interested in this information. 
Verification classifier uses logistic regression. The main 
parameters of it are the subject of information (for ex-
ample, the price of grain), the price – the previous one, 
and the new, geographical location, source of information, 
volumes. Determination classifier is based on Random 
Forest Algorithm. 

Clustering is used during the modeling of both services 
of the Business Assistant – SBA and RBA. For SBA unsu-
pervised clustering learning algorithm Hierarchical Cluster 
Analysis (HCA) applies to divide data from datasets into 
clusters. For this process the following attributes are used: 
location, expenses, income and size of the enterprise. 

In RBA the Hierarchical Cluster Analysis is used for 
clustering users into groups.

Logistic regression – In SBA and RBA logistic regres-
sion is used as a base method in the classifiers. In SBA it 
is used in Classifier, see Figure 2, that determines which 
cluster the user most likely belongs to. And in RBA it is 
base of the Verification classifier (see Figure 2) which de-
termines whether the information received is sufficient 
enough to notify the users.

In Figure 2 the mechanism of the processing infor-
mation in Business Assistant is presented. In SBA the 
initial training dataset is split into the clusters using 
Hierarchical Cluster Analysis algorithm. For combining 
new company data with existing clusters, we created and 
trained classifier based on Random Forest algorithm. 
Another classifier grounded on logistic regression is 
used for finding clusters, which most closely match to 
the user’s request. This classifier communicates directly 
with SBA input/output system. In RBA real time data is 
analyzed by verification classifier. If it detects that this 
information is important, it sends it to determination 
classifier, which determines which user groups need to 
be informed about this.

In order to prove the effectiveness and reliability of 
the Business Assistant model the practical experiment was 
conducted. Its essence is to assess the accuracy of the ser-
vice results based on real data.

To test SBA, we have collected data about 3,000 US 
companies from open sources. We used the following at-
tributes: location, size of the enterprise (small, medium, 
large enterprise, a special coefficient was used to deter-
mine it, based on revenue and the number of employees 
hired), revenue. We divided the geographical location into 
several attributes – the first is the state, and the second and 
third are longitude and latitude. For creating this mod-
ule we used artificial intelligence framework Scikit learn. 
We split the original data set into 270 clusters using the 
Density-based spatial clustering of applications with noise 
(DBSCAN) algorithm. 

As an experiment, we decided to check what recom-
mendations will Business Assistant provide for this test 
case: Location – US, Texas, city – Austin; company size – 
small; Desired profit – 3–5 million US dollars.

In order to test RBA have prepared the dataset of 
10,000 events contained such information as: changes in 
prices for goods, services, stocks, as well as changes in US 
law regarding business regulation for 2019, 2020. 

Data was first tagged using the unsupervised learning 
algorithm Isolation forest. Also, part of the data was pro-
cessed and tagged manually.

Figure 2. Schema of the processing information in starting business assistant and running business assistant
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For the experiment Running Business Assistant had 
been running in the test mode for 30 days period, from 
January 8, 2020, to February 6, 2020. For validation the 
correctness of RBA, all messages from the system were 
analyzed and compared with the current market situation.

To simplify the experiment, only three parameters 
were taken into account:

 – changes in exchange rates;
 – changes in the price of grain in the US;
 – changes in US law for the current period.

3. Results and discussions

In the course of an experimental study, the following re-
sults were obtained.

3.1. Results and discussions for SBA

As described above to check the accuracy of the SBA ser-
vice we have prepared special datasets. Using the Random 
permutation method, we split this clustered data set into 
“test set” and “validation set” in the proportions of 80% 
to 20%.

After training the SBA on these datasets, we used 
Cross-Validation method as a performance metrics of the 
obtained result. 

For training set using this formula we got such values:

 ( )= =, , , 3, train traincrossValScore clf X Y cv scoring accuracy ,
  (1)

array([ 0.9302, 0.94565, 0.93495]). This means, that with 
probability more than 93% SBA recognizes correct profit-
able business areas on the training set. 

For validation set (data that was never seen for the sys-
tem before), with formula (1) we got the following values: 
array([ 0.9214, 0.92768, 0.92657]). So, it means that with 
the probability more than 92% (0.9252) SBA recognizes 
correct profitable business areas on the data, that was not 
analyzed previously during the training. Thus, SBA with a 
high degree of probability offers the most profitable busi-
ness areas.

As a result of the experiment described in the section 
“Experiment for SBA” we got such results (see Table 1).

Table 1. Display of top clusters according to our request, areas 
of these clusters and final propositions from Business Assistant 

for the test example 

Cluster 
Number / 
Probability

Top areas of this 
cluster (global 

categories without 
detail)

Suggested types 
of entrepreneurial 

activities by Business 
Assistant

#12– 0.85

Consumer Products 
& Services

Distributing 
consumer goods 
from a number of 
industries across the 
US

Software, i.e. 
developing an 
asset tracking and 
management platform 
or evaluating financial 
performance based 
on ML

Health, providing 
wellness services 
across or training and 
resources for medical 
professionals

Software
Health

#144–0.1
Health
Education
Manufacturing

#221–0.05

Software
Real Estate

Consumer Products 
& Services

To check the suggestions from Business Assistant, we 
checked all the calculations manually.

Consider a test case. We introduced the desired profit 
of 3–5 million USD, we also chose a small enterprise. As 
a localization, we chose Texas, the city of Austin. We se-
lected a list of small Texas-based companies in descending 
order by profitability. Top 5 companies from this list that 
meet our requirements are (see Table 2). 

If we check the results of the experiment, described 
in the “Experiment for SBA” section, we can make con-
clusion that the recommendations made by the Business 
Assistant regarding the areas of “Consumer Products & 
Services”, “Software” and “Health” are correct. 

Table 2. Top-5 small Texas-based companies with revenue 3–5 million USD and the largest profit growth in 3 years

Company Revenue Three-year growth Location Field of activity

Sky Marketing Corporation $ 4.7 M 4,280% Texas, Austin Distribute consumer goods  from a 
number of industries across the US

Asset Panda $5.1 M 3,779% Texas, Frisco Software, Developes an asset tracking 
and management platform 

Restore Hyper Wellness $5.1 M 3,031% Texas, Austin
Health, Provides wellness services 
across the nation. Services include 
stretch therapy, cryotherapy, etc..

Owens Recovery Science $5.4 M 2,657% Texas, 
San Antonio

Health, Provides training and resources 
for medical professionals in search of 
training and certification

Valify $3.1 M 2,276% Texas, Frisco
Software, helps to evaluate financial 
performance and reduce purchased 
services costs, using ML
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These obtained results allow us to conclude that SBA 
can be successfully used by small and medium enterprises, 
because such enterprises mainly operate in the one region 
and in the one economic sector, which in turn increases 
the accuracy of the SBA prediction. SBA can be applied at 
enterprises in various sectors of the economy and regions, 
for which there are sufficient initial data in the public ac-
cess (size of enterprises, their scope, profitability, etc.). The 
SBA implications for practice are that it allows to choose 
more efficiently and reasonably the field of the activity at 
the stage of opening the enterprise, thereby having a ben-
eficial effect on the economy by increasing the likelihood 
of the successful functioning of the new enterprises. The 
theoretical value of SBA is that we used the parameter 
“location” as an aggregation for a whole range of micro-
climate parameters of the economy, and we also success-
fully applied the combination of the Hierarchical Cluster 
Analysis (HCA), Random forest and Logistic regression 
algorithms to build the SBA prediction model.

3.2. Results and discussions for RBA

The same is for RBA, we split this data set into “test set” 
and “validation set” in the proportions of 80% to 20%.

For the training set, we got the following values:
Using formula (1) we got these values: 
( )  0.9745, 0.9854, 0.69792array . As a result, we got ac-

curacy about 98% (0.9797) on the training set. 

For validation set, we got the following values using 
formula (1): array([0.9701, 0.9727, 0.9753]). So, we got ac-
curacy about 97% (0.9727) on validation set.

It means that with probability more than 97% RBA 
recognizes real time events, which require attention from 
users of BA.

Analyzing the statistics manually, we can see that the 
RBA correctly notified user about the important events 
and correctly clustered users.

The following are the graphs of the dynamics of chang-
es in the exchange rate (USD to EUR) and grain prices in 
the period from January 8 to February 6, 2020. Figure 3 
and Figure 4 show the graphs of exchange rate and grain 
prices with points, where RBA detected anomalies (red 
dots).

There were no legislative changes during the specified 
period, therefore, there were no notifications from the 
RBA about this. 

Analysing these graphs and the messages received 
from the RBA, we can say that the system with a high 
probability notifies users about the events that are impor-
tant to them.

The results obtained during the experiment allow us 
to conclude that the RBA with high accuracy recognizes 
the real time information that is important for conducting 
business, as well as determines the enterprises which this 
information will be most relevant for. The RBA implication 

Figure 3. Graph of RBA anomalies detection in the exchange rate (ratio of USD to EUR) for the period  
from January 8 to February 6, 2020

Figure 4. Graph of RBA anomalies detection in the grain prices for the period from January 8 to February 6, 2020
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for practice is of the great importance, because it allows 
small and medium-sized enterprises quickly respond to 
the market changes thereby increasing business produc-
tivity and profitability. RBA can considerably improve the 
work or even replace the analytical departments, that will 
have effect of the costs reduction and increase in speed 
and quality of the decision making process. 

Conclusions

The rapid development of the economy and new technolo-
gies shows, that the use of systems based on ML and AI 
technologies in business operation is very relevant at the 
moment. During this study we managed to theoretically 
model and practically test the Business Assistant online 
Service, that can be an example of the use of advanced 
artificial intelligence technologies in modern business. 

The main findings of the study are:
 – Using the experimental method and relevant data, 
the efficiency and high accuracy of the predictions 
of the developed product “Business Assistant Ser-
vice” was proved. The service is able to provide users 
with timely and correct recommendations on areas of 
business when opening an enterprise, continuously 
monitor and notify users regarding diverse market 
changes, like prices for goods and services, exchange 
rates, etc., as well as changes in legislation in the field 
of entrepreneurial activity and favorable offers from 
financial companies.

 – Both component parts (Starting Business Assistant 
and Running Business Assistant) of the BAS can be 
mainly used by small and medium enterprises and 
be applied in businesses from various regions and 
sectors of the economy for which there are sufficient 
initial data in the public domain. The exceptions are 
state-owned strategic enterprises.

 – The key to the effective functioning of the Starting 
Business Assistant service and obtaining more accu-
rate results is open access to the necessary data, such 
as business activity area, its location, annual profits, 
number of employees etc. That is why it can be main-
ly applied in those countries, where it is available, for 
example, in USA, but not in Ukraine at the moment. 
For the full functioning of such systems as BAS it is 
necessary at the legislative level to allow the use of 
such information.

 – The practical value of the BAS is that it allows entre-
preneurs more efficiently and reasonably choose the 
field of activity at the stage of opening the business, 
thereby having a beneficial effect on the economy, in-
creasing the likelihood of the successful functioning 
of new businesses. It allows small and medium-sized 
enterprises quickly respond to the market fluctua-
tions, reducing analytics costs and increasing busi-
ness productivity and profitability. 

 – The theoretical value of SBA is that it used the “loca-
tion” parameter as an aggregation for a whole range 
of microclimate parameters of the economy, and also 

successfully applied the combination of the Hierar-
chical Cluster Analysis (HCA), Random forest and 
Logistic regression algorithms to build the SBA pre-
diction model.

 – During the study, it was also found out that although 
there are risks associated with the open access to the 
information, they can be reduced by ensuring control 
over the correct functioning of the system, as well as 
envisaging the possibility of returning the system to 
its previous state, periodic checking of the system’s 
functioning manually or creating the automatic tests 
that will check the system at specified intervals.

 – In future more research has to be done to develop the 
mechanism of using the Natural Language Processing 
(NLP), Bidirectional Encoder Representations from 
Transformer (BERT) and Computer Vision algo-
rithms in media information analyzing (news, video 
content, social media) with a view of determining 
market changes, as well as to develop a software for 
automation the enterprise registration process.
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