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DATA ANALYSIS OF PERSONALIZED INVESTMENT
DECISION MAKING USING ROBO-ADVISERS

Introduction. Nowadays, the problem of the optimal balance between consumption and savings, transformed
into investments is solved by using automated systems for making investment decisions, such as robo-advice ser-
vices which have the mathematical algorithm based on the main principles of consumption-savings theories.

Problem Statement. The task assignment of developed IT service is to maintain a constant level of client’s
consumption during life-long period through automated analysis of how much he/she has to consume and save
each year. Results of consumption and savings proposals can be modified if initial financial data changes.

Purpose. To develop investment plan of investors’ profiles taking into account their risk preferences using data
analysis of robo-adviser service.

Materials and Methods. SWOT-analysis of robo-advice (RA) services and comparative characteristics of
robo-advisers explain advantage of RA services. Microservice for calculating stable consumption, finance con-
sulting model of robo-advisor to ensure a constant level of consumption for the client are developed using the
Jollowing technologies: Python 3.6, Django 2.0, Django Rest framework, Angularfs, HTML5, CSS 3, Bootstrap.

Results. We considered consumption-saving ratio in economics, emerging trends of robo-advice (RA) services
formaking investment decisions. A mathematical model of robo-advisor in long-run period was developed and the
support of investment decision making was described using micro-service of robo-advisor.

Conclusions. The development RA is intended primarily for private persons (investors) who invest in long-
term financial instruments in order to provide them with a permanent passive income based on their chosen sa-
vings period and the moment of retirement.

Keywords:robo-advisor, data analysis, long life decision making, annuity.

The problem of the optimal balance between consumption and savings, transformed into
investments, is one of the most important issues on all levels of economic system. This is
explained by the fact that the equivalence between consumer and savings flows provides
for internal and external equilibrium in the economics, and, therefore, a balanced eco-
nomic growth and increase of economic and social welfare. As a result, the scholarly ap-
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paratus of the subject is characterized by the
variability of approaches and views of top econo-
mists, which sometimes supplement, and often
directly contradict each other. However, the bott-
leneck of the scientific research is the analysis of
consumer spending and saving patterns through
adaptive or rational expectations theories. Usage
of these theories is complicated in modern econo-
mic conditions, characterized by high levels of fu-
ture uncertainty, volatility of the main economic
indicators, variability of market condition and
limited ability of a person to process modern data
independently, etc. In this case, the ability of eco-
nomic actors to make rational economically justi-
fied solutions dramatically reduces which deter-
mines the necessity to use automated systems for
making investment decisions. The most popular
ones among such automated systems are robo-
advice services which have the mathematical al-
gorithm based on the main principles of consump-
tion-savings theories.

The purpose of this paper is to develop invest-
ment plan of investors’ profiles taking into account
their risk preferences using data analysis of robo-
adviser service.

ROBO-ADVICE SERVICES
AND ITS EMERGING TRENDS

The concept of “robo-advice” means the use of auto-
mation and digital techniques in order to build
and manage portfolios of exchange-traded funds
(ETFs) and other instruments for investors [1].
On the other hand, it can be described as the sys-
tem to make investment decision exclude human
psychology or emotion [2] by limitation of the trap
of repeating unfavourable previous decisions [3];
an artificial intelligence system that makes deci-
sions based on algorithms by collecting vast quan-
tities of big data [4]. The main principle of robo-
advice services means completing a simple profile
and risk tolerance questionnaire online and re-
ceive a recommended portfolio, composed mostly
of low-cost exchange-traded funds (ETFs).
Robo-adviser represents an online service that
helps the client to form an investment portfolio
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Table 1. SWOT-Analysis of Robo-Advice Services

Strengths

Increased productivity

Low commission and fees

High accessibility by customers

Streamlining the account opening process, ability to
transfer assets

No requirement for a deep financial background
Increased transparency

Diversification of portfolios by using ETFs

It is the ideal model for clients with simple needs
Monitoring, rebalancing and reporting on portfolios
Appealing to non-traditional clients (young clients)
Offers easy-to-use tools simplifying the client experience

Opportunities

Adding new capabilities;

Attracting assets that are not currently in-house at wealth
management firms;

Receiving synergy and added value in case of cooperation
with financial advisers;

Expanding interest in passive investing;

Assimilating multiple goals (college savings, retirement,
estate planning and the need for health care and/or long
term care coverage);

Including extra assets (equities, fixed income, hedge funds
and real estate);

Helping clients to understand their portfolios;
Considering the client’s complexities by adapting questions
based on earlier responses.

Weaknesses

It does not meet all needs of investors

It does not suit every investor

It uses simple surveys to profile clients and to assess their
needs

It proposes fairly basic capabilities

It has minimal ability to explain complex topics, and no
ability at all to follow up with questions and make recom-
mendations based on the answers

Threats

Failure of trust to automation and digital techniques
Necessity of face-to-face interaction between clients and
advisors

and subsequently manage it (make adjustments,
advice, etc.). The consulting robot is able to ana-
lyze the user's needs and his/her risk attitude,
make an investment model for him and gradually
implement it by buying and selling securities in
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Table 2. Comparative Characteristics of Robo-Advisers

Day Robo-advisor Features and positioning Marketing stock Minimal Commission
amount
Best in total Wealthfront | Optimization and inde- Up to USD 10 000 USD 500 0.25% per year
indicators with xation of taxes for accounts |no commission for
the function of over USD 100 000 annual maintenance
minimizing taxes
Best in Total Betterment | With the help of auser- | First 6 months free USD 0 0.15—0.35% per
Indicators friendly interface, it is of charge year
possible to form a
portfolio efficiently and
cheaply
With minimal WiseBanyan | Additional services paid None USD 10 0
commissions
With minimal Charles Recognized leader in the None USD 5000 0
commissions Schwab sphere of asset
management
Specializing in FutureAdvisor | Operates 401K accounts | First 3 months free | USD 10 000 0.5% per year
retirement plan serviced by the of charge
401K investment company
Fidelity and TD
Ameritrade for free
Specializing in Blooom Manages 401K accounts None USD 0 USD 5to USD 99
retirement plan for a fixed fee per month
401K
With the services Vanguard Services of the adviser None USD50000|  0.30% per year
of a financial (manager)
adviser
With the services Personal Financial Consultant None USD25000| 0.49—0.89% per
of a financial Capital (Manager) + tax year
adviser and optimization for accounts
function of over USD 100 000
minimizing taxes

the stock market and other financial instruments.
Thus, the robo-adviser actually performs the func-
tions of the "portfolio manager".

The income depends on the amount invested
and the degree of investment risk. It is impossible
to guarantee a positive and stable profitability
when trading financial instruments on the stock
exchange. This is a feature of the industry itself,
not just this service.

The scale of asset management with robo-advi-
sor continues to be quite insignificant. According to
research of Jae Yeon Park and et al. it is two hun-
dred trillion won, while it is expected more than
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two thousand trillion won in 2020 [2]. According to
Deloitte prediction Robo-Advisory services will
manage with assets between USD 2.2 trillion and
USD 3.7 trillion in 2020. By the year 2025 is ex-
pected to rise to over USD 16.0 trillion assets un-
der management [5]. Swot-analysis of RA is de-
monstrated in Table 1.

Uptrend of robo-advisor development can be
explained due to its main parameters: strike pri-
ce, variety and complexity of investment tools
and trust. We assume that new capabilities of ro-
bo-advisors and trust will be developed more ac-
tively and rapid then the price and commission
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of robo-advice services which means exponential
growth and expansion robo-advisors among dif-
ferent types of investors. Nevertheless, now trust
is one of the barriers of significant robo-advice
services growth. Accenture research indicates that
77% of wealth management clients trust their fi-
nancial advisors and want to work with them to
grow and manage their wealth. Furthermore, 81%
say that face-to-face interaction is important—
the highest figure of all channels [1]. Customers
prefer hybrid solutions, allowing them to search
for information and compare available products
online, but still request human advisory before
committing to an investment [6].

The first such services for retail customers ap-
peared in the US, in 2008. According to the Re-
searchHQ News specializing in research and ra-
tings, the leaders of this market are American inde-
pendent robot-advisers Wealthfront (USD 3 billion
under management) and Betterment (USD 4.2 bil-
lion, 150 thousand customers). In recent years, the
number of such online advisers has increased no-
ticeably. There are more than 200 firms offering
services of robo-acquiring around the world. No-
wadays, they manage about USD 300 billion and,
according to forecasts, this graph will grow.

Comparative characteristics of robo-advisers
are given in Table 2 and collected from Internet
portals that analyze foreign brokerage services.
The table in the left column, has the criteria, for
which two leader companies are allotted, high-
lighted.

1. The commissions are charged for the use of
robot-advisers, but the costs for the purchase of
assets are not taken. Most of robot-advisers use
ETFs (Exchange Traded Funds), and managing
companies that issue ETFs, charge 0.1 to 0.5%
per annum on funds, depending on the composi-
tion of assets. Therefore, it is necessary to add the
specified commissions to these prices.

2. Optimization of taxes: the company studies
the client's tax profile for the previous period in
order to find inefficiently paid deductions (pen-
sion, insurance, banks, medicine, stock market),
return them and reinvest to the client's account.
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3. Retirement plans 401K is a popular tool in
the US for saving. Money is transferred to these
accounts by employers, the assets are not in pen-
sion funds, but on dedicated accounts in invest-
ment companies, taxes are not withheld from in-
vestments. Many people use several options at
once, and often the calculation is based on house-
hold income.

WHO WILL BENEFIT?

In well-developed countries, due to significant
amount of savings and mature financial markets,
the great majority of people have an investment
interest, however individual investors usually
make investment decisions based on their limited
professional knowledge and asymmetric informa-
tion while institutional investors have stronger
professional background and informational sup-
port. In this case, robo-advisor is the best tool for
private investors the main aim of which is to save
the current value of their wealth.

Nevertheless, Jae Yeon Park and et al. pointed
out that institutional investors are always ex-
posed to risks caused by diverse unpredictable
variables in the financial market [2] which makes
robo-advice service suitable also for professional
investors with huge amount of investments. In
this instance, by applying the Pareto principle,
we can assume that robo-advisors can be used in
fixed proportions for different types of investors
(Fig. 1).

For example, 80% of investments assets of pri-
vate investors can be under robo-advice services
due to its low commission and using quite simple
and clear financial instruments. This strategy ac-
cording to Pareto-law will gain 20% of all invest-
ment profit, which enables meeting main aim of
private investor — save their capital. The rest 20%
of assets can be invested in risky investments with
the help of experienced financial consultants,
which can receive 80% of investment profit.

Vice versa, for institutional investors only 20%
assets can be under robo-advice services because
of its immature and narrow range of financial and
investment instruments since now it does not
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Fig. 1. The possibility of using robo-advisors by different types of investors
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Fig. 2. Robo-advice services

)

meet the needs of investors with even moderately
complex financial lives [1]. At the same time, it
can gain 80% of all investment profit which al-
lows institutional investors to meet all clients’
needs in long-run period and keep profitability.
The rest amount of assets can be invested in com-
pound instruments based on professional back-
ground and classified market information.
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Such kind of combination is the most effective
to our mind, since complete substitution of hu-
man interaction in investing process is impos-
sible. Firstly, robo-advisor capabilities do not
cover the whole range of all latest financial and
investment instruments, secondly, automated al-
gorithms of a robo-advisor is based on self-repor-
ting processes which can lay down a wrong prin-
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ciple of the robo-advisor working due to incorrect
investor self-assessment.

On the other hand, we can mentioned that due
to its adaptiveness robo-advice services can be
useful for both aggressive and conservative types
of investors for which there are two types of rob-
advisories: active (the investor only receives re-
balancing suggestions and decides self-directly
about actual execution) and passive (rebalancing
is fully quantitative) [6]. The latest generation
(Robo-Advisor 4.0) shifts between different asset
classes based on changing market conditions and
individual investment needs such as profit, risk
appetite, and liquidity aspects, monitor and ad-
just single client portfolios in real time to keep on
track with their selected investment strategy [5].

Analyzing short and long-term oriented in-
vestments, it can be easily assumed that the robo-
advice capability is indeed the better advisor in
the long run since the its mathematical algo-
rithm propose adequate investment opportuni-
ties based on stable economic trends, excluding
the short-term speculative and human being mar-
ket precedents.

Finally, we can sum up that in the current stage
of robo-advisors development this investment
tool is more suitable for private investor who is
oriented for long-run investment horizon (Fig. 2).

That is why the robot-adviser developed by us
is designed primarily for private persons (inves-
tors) who invest for a long time in financial inst-
ruments in order to secure a permanent passive
income at the planned retirement age with the
help of a robot consultant.

CLUSTERING ALGORITHM FOR INVESTORS

Let’s consider workflow of Robo-adviser services
(Fig. 3). Each user is represented as a vector of
four features: risk profile, extracted via standard
MiFiD questionnaire, investment goals, sex and
age. The first two features are described on five-
point ordinal scale, from very low to very high,
while sex is represented in a binary fashion (ma-
le = 0, female = 1), age is characterized as a nu-
merical variable (Table 3).
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Fig. 3. Workflow of decision making for Robo-adviser services

To distinguish different types of investors
(new clients) we can use cluster analysis which
help us to reveal main types of most similar in-
vestors (neighborhood). After that we can con-
struct correspondence between specific users
and investment portfolios. Then we choose best
final portfolio which corresponds described
features of investor using profitability index (in-
vestment goal) and risk attitude (risk profile).
RA’s service automatically invests in preferred
financial instruments to achieve investment
goal of client for given investment horizon. Fi-
nally client can compare planned goal and ac-
hieved result, and revise him or her decision
about own investment preferences (profitabili-
ty and risk).

k-means clustering algorithm for investors con-
sists of following steps:

1) Choosing number of clusters E, for given da-
ta set of investors;

2) Selection of initial features for reference da-
ta which correspond to number of clusters;

Table 3. Description of the Features for Clients
of Robo-Adviser Services

Feature Type Domain
Risk profile | Ordinal |[very low; low; normal; high; very
high]
Investment | Ordinal |[very low; low; normal; high; very
goals high]
Sex Binary [male, female]
Age Integer [17..90]
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3) Calculation distance between features of in-
vestors and reference data using following for-

mula (1): ]
d(AE) = '=1(Xj —e)’, (H

where i — index of investor; x; — feature j of in-
vestor i; ¢; — initial features for reference data;
n — number of investors, m — number of charac-
teristics of each investor;

4) Changing coordinates for reference data E,
according to minimal distance between given fea-
tures of investors and reference data;

5) Defining final values of reference data E,;

6) Preparing the classification of objects.

Main types of investors include risk-averse in-
vestors (2), risk seeking investors (3) and hybrid
type of investors (4) which combines previous
ones. These types of investors are correspon-
dingly described by following conditions [24, 25]:

rp=zn: ixi-xj~vij—>min

i=1j=1
in-dl;mp, (2)
i=1

ixi =1,x,>0.

i=1

rp=i ixi-xj-vijamin
i=1j=1

;;x,. d=m,, (3)
i1xi =1,x,>0.
£ VR D L B Yy min,
;xi -d,
Y1, (4)
620

Using cluster of clients and types of investors
we map set of users in set of investors’ types as
described in following section.

A wide series of experiments has been carried
out to validate the types of investors for RA ser-
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Fig. 4. Characteristics of investment portfolio: a — Data set of
features for users of RA; b — Distribution of investors' age

vice using dataset of 100 randomly chosen real
(anonymous) users, who choose portfolios be-
tween June 2011 and June 2013. This dataset is
available for download by Objectway Financial
Software  (http://www.di.uniba.it/swap/finan-
cialrs_data_uniba.zip).

Data set of features for users which invest in
portfolio of finance instrument is described on
Fig. 4, a. In this case we quantified our ordinal data:
¢ Risk profile = [very low; low; normal; high; very

high] = [1,2, 3,4, 5];
¢ Investment goals = [very low; low; normal;

high; very high] = [1, 2, 3, 4, 5],
¢ Sex = [male, female] = [0, 1].

Average values of indicated features are follow-
ing: Risk profile = 3.16 (closely to normal), In-
vestment goals = 3.08 (almost normal), male =
56% (female = 44%) (Fig. 4, a), age = 66.8 year
(Fig. 4, b).

ISSN 2409-9066. Sci. innov. 2020. 16 (2)



Data Analysis of Personalized Investment Decision Making Using Robo-AdVvisers

0.8

—— BTC-USD
—— ETH-USD
——— LTC-USD

NEO-USD
—— BCH-USD

0.6 4

Rate of cryptocurrencies

0.4

| 1223 34 45 56 67 78 89 100111 122 133144 155166177 188 199 210 221232 243254 265276 287 298 309 320

Time series (day 23.06.18-0.5.08.17)
Fig. 5. Rate of 5 main cryptocurrencies for users of RA (23.06.18-05.08.17)

k-means clustering algorithm for investors re-
veal 2 main clusters for our dataset:

1) Active working age and risk-seeking person
(man as a rule) who require more than average
income (52%);

2) Retirement pensioner and risk-neutral per-
son (often it is a man) who need income less than
average (48%).

Using open data about rate of financial inst-
ruments (Fig. 5), such as cryptocurrencies
(https://finance.yahoo.com/cryptocurrencies)
and Markowitz model we developed 3 main types
of investors:
¢ 15 type of investor: daily profitability of the

risk-averse investor is 0.657% daily or 24.5%

annually with 0.44% risk;
¢ 2" type of investor: for the risk-seeking inves-

tor, the yield will be higher — 0.87% daily or

31.6% annually with 1.06% risk;
¢ 3" type of investor: for hybrid type of inves-

tor the yield will be 0.45% daily or 16.5% an-

nually with 0.28% risk.
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Thus active working age and risk-seeking per-
son is mostly corresponding to 2" type of inves-
tor (profitability index = 31.6% for robo-advisor
service). At the same time retirement pensioner
and risk-neutral person is associated with 3 type
of investor (profitability index = 16.5% for robo-
advisor service).

MATHEMATICAL MODEL
OF ROBO-ADVISOR

IN LONG RUN PERIOD

Let’s consider the work of robo-advisor service
based on the following example. Task of the ser-
vice is to determine the conditions under which
an investor can carry out regular consumption
both before and after retirement using a personal
savings fund. To achieve this, the client of this
service should answer the following questions:

1. What is the average annual income of the
client?

2. From what age does the client plan to start
a personal savings program?
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Fig. 6. Future and present values of annuity (FVA and PVA): a — Formation of a personal consumption fund FVA; b —

Distribution of personal savings fund PVA

3. At what age does the client plan to retire?

4. Up to what age does the client plan to use
his/hers personal savings fund?

5. Which average level of ‘risk-profit’ (‘h-i") for
financial instruments is preferable for the client?

6. What is the acceptable level of annual con-
sumption C* for the client?

The task assignment of the IT service is to
maintain a constant level of client’s consumption
during life-long period through automated analy-
sis of how much he/she has to consume and save
each year. Example of necessary indicators for data
analysis is presented in Table 4. Calculation of dis-
tributed income Y for consumption C and savings S

C-Y—S. (5)
The task assignment of robo-advisor consists
of two parts:

1. To define the annual amount of savings using
the future value of annuity FVA:

a-sxdFph—1 (6)
1
Table 4. Indicators of Robo-Advisor Service

Indicators Value of indicators
The age of the client from which the t, = 35 years
personal savings program begins
Retirement age of the client t,= 65 years
Age up to which the client will use
his savings fund t, = 80 years

Annual income of the client Y=EUR 200000

The desired annual real interest for
risk-free investments i=7%h=0
Acceptable level of annual consump-

tion of the client Y=EUR 180000
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where i is the desired annual real interest rate on
savings, N, = ¢, — t, is the accumulation period of
a personal savings fund, S is the annual amount
saved. After N, years the personal savings of the
client will equal FVA.

2. To calculate the distribution of the savings
fund on constant consumption after retirement
using the present value of annuity:

— +7) M
11— : DN @

Where i is scheduled annual real return on sa-
vings, N, = t, — t, is utilization period of a per-
sonal savings fund, Cis annual constant consump-
tion of the client.

Thus the future and present values of annuities
should be equal: FVA = PVA (future and present
values of annuities), that is, taking into account
(5) we obtain:

PVA = Cx

+i)N—

Y(( 1N 1) .1)7N‘ . )
A+H)N—>U+0)

After substitution of the values from Table 4 in
formula (8) we get: C = EUR 182411.7 is the an-
nual constant level of consumption, which is not
less than the desired expenditure level on the an-
nual consumption of the client C* = EUR 18000.
At the same time, the annual level of client’s sav-
ings should be EUR 17588.3. If i << 100%, then
Y N,

C=

we can rewrite (8) as following C = NN and
. fund is C Y -N, P
savings fund is C = :
& N, N,

The formation of a personal consumption fund
in graphic form is presented in Fig. 6, a. Distribu-
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tion of personal savings funds to a constant con-
sumption level of EUR 182411.7 is presented in
Fig. 6, b.

SUPPORT OF INVESTMENT DECISION
MAKING IN LONG-RUN PERIOD VIA

SOFTWARE MODULE OF ROBO-ADVISOR

To implement the practical part we developed a
program module as web cloud service of robo-
advisor using Python Django technology and temp-
late of user interface Admin LTE. In its final form
the robo-advisor will have the architecture de-
picted in Fig. 7.

The overview of the practical module is the fol-
lowing: the application is presented in following
figures. Firstly, user needs to pass the registration
or if he has already registered — log in to the ser-
vice (Fig. 8).

Then, the user has to pass two questionnaires
on the website.

On first questionnaire page, the user has to en-
ter firstly the input data required for further cal-
culations, such as:

¢ Risk profile;
¢ Investment goals;
¢ Sex;
* Age.
RoboAdvisor
gister a new membership
Full name j X
Email b4
Password &
Retype password <)
1 agree to the terms
1already have a membership

Registration page
Fig. 8. Robo-Advisor creation process
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Y
\
Security |
module
__| Parset data A
i Y
Investment
plan module
Y
Clean up v \4
module <—| Parser | Calculation | | Users data
A module

Data source

Fig. 7. Robo-Advisor architecture

The system will use these data for cluster anal-
ysis to know user’s risk level (Fig. 9).
Then user has to pass the second questionnaire
and answer next questions:
¢ From what age do you want to start your per-
sonal savings program?
¢ At what age do you plan to retire?
¢ To what age do you plan to use your personal
savings program?
¢ What is your average annual revenue?

RoboAdvisor

Sign in to start your session

Email b4
Password a
1 forgot my password
Register a new membership
Log in page
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( ‘ Anastasila Mazur Questionnaire
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! Result page Normal
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Fig. 9. First questionnaire about investor profile
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Fig. 10. Robo-Advisor: input and output

+ What average profitability of financial instru-
ments do you expect?

¢ What risk level of financial instruments is ac-
ceptable for you to place your savings to?

¢ What is acceptable level of spending on your
annual consumption?

The system includes methods for calculating §
(Payment of customer), C (Permanent consump-
tion of client), FVA (Future Value of An Annui-
ty), PVA (Present Value of an Annuity), provided
in the application model, which uses input data,
provided by the user (Fig. 10). After calculations,
the system displays the calculated savings .§ and

20

4

1

ag
!

Output data

consumption C to the user during long-life peri-
od, which is based on the input data.

In the Fig. 10 are displayed results based on re-
sults of cluster analysis for representative clients:
interest per year = 31.6% and risk per month =
= 32.3%. User can modify the questionnaire data
not more often, than once a week and system will
automatically re-calculate the result based on new
data. If payment of customer will be changed —
system will display it in a graph as a new break-
point.

System will automatically send emails with no-
tifications to customers if profitability of finan-
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cial instruments will be changed and these notifi-
cations will be displayed in the system. User can
choose new investment plan and system will show
potential profitability changes. For high-level
risk users system will send it every day, for hy-
brid-level risk users — twice a week, for low-level
risks users — once a week.

CONCLUSIONS

In our opinion, savings are remaining balance of
disposable income directed to maintaining or im-
proving the standard of living in the future. This
fact describes an additional argument in favor of
using an automated financial consultant who will
assess the necessity of an immediate change in
the average propensity to consume, depending on
the model parameters changes. The concept of “ro-
bo-advice” means using of automation and digital
techniques to build and manage portfolios of ex-
change-traded funds and other financial instru-
ments for investors. Robo-adviser represents an
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AHAJII3 TAHUX TTEPCOHAJII30OBAHOTO IMMTPUMHSATTSI
IHBECTUIIIMHUX PINIEHD 3 BUKOPUCTAHHAM
ABTOMATU30OBAHUX OIHAHCOBUX KOHCYJILTAHTIB

Beryn. Ha cboroni nmpobiema mmomnyKy onTuMaibHOTO OaJaHCy MixK CIIOKUBAHHSAM Ta 32011a/[KEHHSIMU, TIEPETBOPEHUMIE B
iHBeCTHUIIii, BUPITIYETHCS 32 OTTOMOTOI0 aBTOMATU30BAHNX CUCTEM TPUNWHSATTS iHBECTUIIINHNX PIllleHb, TPUKJIATOM SIKUX €
MOCJIYTH aBTOMaTU30BaHUX (PiHAHCOBMX KOHCYJBTaHTIB ab0 po6o-KoHcyasTanTiB (robo-advisers), siki mparioiors Ha 6asi
MaTeMaTHYHOTO AJITOPUTMY, IO I'PYHTYETHC HA TEOPIii CIIOKMBAHHS Ta 301IJP)KEHHS.

IIpoGaemaTuka. 3aBianHsM po3pobieroro IT cepsicy € MiATPUMKA NOCTIHOIO PIBHS CHIOKUBAHHS KJIIE€HTA TIPOTATOM
BCBOTO MIEPIOJLY KUTTS MIJISIXOM aBTOMATHYHOTO aHaJIi3y TOTO, CKIJIbKY Bill/BOHA MA€ CIIOKUBATHU Ta 3a01a/[’KyBaTH IIOPOKY.
PesysbraTit 1pono3uitiii 1o/10 CiBBiZIHONICHHS CIIOKUBAHHS Ta 32011a/KEHHS MOKYTh 3MiHIOBATHCA IIPU 3MiHi ITOYaTKOBUX
dinancoBux gaHuX.

Mera. PozpobuTu inBecTUILiITHUI T1aH U151 Tpo(aiiiiB IHBECTOPIB 3 ypaxyBaHHSIM iX CXUJIBHOCTI 10 PUSHUKY 33 IOTIOMOTO0
aHaJIi3y JaHUX CEPBICOM aBTOMaTH30BaHKMX (hiHAHCOBUX KOHCY/IbTaHTiB (robo-advisers).
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Marepiam i metoau. SWOT-anauis nociayr po6o-koHcynbranTis (RA) Ta HOPiBHAIbHI XapaKTePUCTUKU POOO-KOHCYIb-
TAHTIB MOSICHIOIOTH TiepeBaru cepsicy RA. Mikpocepsic ajist po3apaxyHKy cTablIbHOTO PIBHS CIIOKUBAHHS 1 Mojiesib (piHaH-
COBOTO KOHCYJIBTYBaHHsSI POOO-KOHCYJIBTAHTA ISl TAPAHTYBAHHS CTaOIJIbHOTO PIBHS CIIOKUBAHHS KJI€HTa PO3POOJIEHO 3 BH-
KOpUCTaHHAM HU3KHU TexHooriil: Python 3.6, Django 2.0, Django Rest framework, Angular]s, HTMLS5, CSS 3, Bootstrap.

Pesyabrat. Po3riisiHyTo CIiBBIAHOIIEHHST CIIOKMBAHHI—3a0IAKEHHs, HOBI TEHAEHIIii TOCAYT po6O-KOHCYIHTaHTIB
(RA) BUKOPMCTOBYBAHUX /IS IPUITHATTS IHBECTUI[IIHUX pileHb. Po3apobseHo MateMaTuuHy MOJIE/Ib POOO-KOHCYJ/IbTaHTa B
JTOBTOCTPOKOBIHl TIEPCIIEKTHBI Ta OMMICAHO MiATPUMKY TPUHHSATTS iHBECTHUIIITHOTO PIillIeHHS B JOBTOCTPOKOBIH MTEPCIIEKTUBI
3a y4acTi MporpaMHOTO MOLYJIsl POGO-KOHCYJIBTAHTA.

BucuoBku. Po3po6ky RA npusHaueHno, Hacamiiepe/, iJisi IpuBaTHUX oci6 (iHBECTOPIB), K1 iIHBECTYIOTH Y JIOBFOCTPOKOBI
(biHaHCOBI iHCTPYMEHTH, 3 METOIO 3a6e3IeUeHH s iIXHBOTO TOCTIIHOTO MACMBHOTO 0XOAY Ha OCHOBI 0OPaHOr0 HUMM TIEPIOLY
32011a/KEHHS | MOMEHTY BUXO/IY Ha IIEHCIIO.

Kmouosi cnosa: pobo-KOHCYJIBTAHT, aHaII3 JAHUX, I0BFOCTPOKOBE NPUITHSATTS PillleHb, aHYiTeT.
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