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Abstract. The most popular automated systems are robo-adeisgces which

have the mathematical algorithm based on the mantiples of consumption-
savings theories. The purpose of this paper isegrribe data analysis of pri-
vate investment decision making using developetidbmbo-advisers in long-
run period. We considered consumption-saving rati@conomics, emerging
trends of robo-advice (RA) services for making inment decisions. SWOT-
analysis of robo-advice services and comparativaraciteristics of robo-
advisers explain advantage of RA services. We d&seeloped mathematical
model of robo-advisor in a long-run period and dést support of investment
decision making in long-run period via software miedof robo-advisor. The
task assignment of developed IT service is to maaina constant level of cli-
ent's consumption during life-long period throughtamated analysis of how
much he/she has to consume and save each yeartsRefsabnsumption and
savings proposals can be modified if initial finmhclata changes.

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

1 Introduction

The problem of the optimal balance between consiom@nd savings, transformed
into investments, is one of the most importantésson all levels of economic system.
This is explained by the fact that the equivalebeéween consumer and savings
flows provides for internal and external equilibmun the economics, and, therefore,
a balanced economic growth and increase of econanticsocial welfare. As a result,
the scholarly apparatus of the subject is charaeigiby the variability of approaches
and views of top economists, which sometimes supght, and often directly contra-
dict each other. However, the bottleneck of themtdfic research is the analysis of
consumer spending and saving patterns through imdapt rational expectations
theories. Usage of these theories is complicatedadern economic conditions, char-
acterized by high levels of future uncertainty,atiity of the main economic indica-



tors, variability of market condition and limitetiity of a person to process modern
data independently, etc. In this case, the abilftgconomic actors to make rational
economically justified solutions dramatically redaownhich determines the necessity
to use automated systems for making investmensides. The most popular ones
among such automated systems are robo-advice agmitich have the mathematical
algorithm based on the main principles of consuompsiavings theories.

The purpose of this paper is to describe data analysis ofgteninvestment deci-
sion-making using developed tool of robo-advisaer®ng-run period.

The paper has the following structure. Part 2 igoted to the consumption-saving
ratio in economics, emerging trends of robo-adweevices for making investment
decisions. Part 3 examines mathematical model lod-sxlvisor in long run period.
Part 4 describes support of investment decisionimgaix long-run period via soft-
ware module of robo-advisor. The last part is thectusion, which sums up the re-
sults of the research.

2 Related works

2.1. The role and place of the consumption-saving ratidn the country's
economic growth

N. Kaldor believes the propensity to save on caoprofits is much higher than the
propensity to save on households, which deterntimesiecessity to change the pro-
portion of the distribution in national income iavbr of enterprises and the state in
order to achieve sustainable economic growth [Djweler, the person-centered ap-
proach and statistical observations give us rets@pecify households’ key role in

the implementation of consumer and savings potentidiose aggregate demand is
the main catalyst for economic growth (fig. 1). Aoting to some research works [3;
4], these processes form the basis for the mairetaad households’ financial behav-
ior: consumer, savings and investment behavior.

The study will be based on several points:

e The category of savings will be considered as anabgood: the richer the house-
hold is, the bigger share of income will be savedhpared to the poorer one [5];

* We will understand savings only as an organizedchfawrhich is a source for in-
vestments in the national economy, while unorgahi@aecumulated savings con-
tribute to stagnation and recession of the economy;

» Disposable income is the main source of consumgimhsavings, which remains
after payment of health insurance, utility billexés and other mandatory pay-
ments, etc.
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Fig. 1. Interconnection of consumer, savings and investipetential [2]

In our opinion, savings are remaining balance ef disposable income aimed at
maintaining or improving the standard of living fhe future. What is more, W.
Sharpe calls it "deferred consumption” [6]. Thiswiclosely correlates with the pro-
cess approach (fig. 2), according to which savitgsisforming into investments, are
directed towards final consumption in the next tipegiod.
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Fig. 2. Analysis of savings: process approach

Interpretation of savings greatly depends on theseh form of manifestation: the
system of economic relations, accumulated fundusirtess process.

The consumption process, motives and mechanisrsavifig and its motives are
among the central objects of the top economisteaech. Nevertheless, the current
stage of the economic system development partiatig, sometimes downplays, some
statements and assumptions of the theories. Thresegses require their critical re-



evaluation and a creative search for a solutioa néw scientific problem: making of
savings in the new globalized volatile economidesys(fig. 3).

The first attempt to make holistic analysis of aomer and savings behavior was
made by J. Keynes in the 1930's in the Absolut@rre Hypothesis according to
which there is a linear dependence between sag@ndsncome. The rejection of A.
Smith's "rational-economic man" and the economltal@r analysis through "animal
spirits" concept, according to which instincts @mdotions are the basic determinants
of consumer behavior, are the main achievemenis Kéynes. The illogical, irration-
al financial behavior is described by the "paraddxhrift”, which argues the fear of
losses leads to their occurrence and increases #iecendless reduction of consump-
tion in favor of savings becomes a catalyst forrgmession because of reducing ag-
gregate demand. This situation can be explainethdgecond axiom of the Absolute
Income Hypothesis well known as Keynes's psychokldgliaw, stating that people
tend to increase their consumption with increagigme, but to a lesser extent than
income growth, which is why, according to some siigs, the optimal share of sav-
ings should be 30% [7].

However, in our opinion, the major drawback of Kegis theory is the use of line-
ar functions to formalize the economic behaviancsithe theory of synergetics states
that modern economic processes are characterizéwlny}complexity and nonlineari-
ty. In this case, possibility of using simple mattatical functions in modern financial
modeling is quite limited. Moreover, due to theitid human rationality, economic
agents are not able to quickly and efficiently msscbig data with a large number of
alternatives, which generates the demand for sieplemated decision-making tools.
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+ social impact + Objective of maximizing
+ Animal spirits + Maximum Income Factor total utility
- Linear function - lack of an immediate response+ income volatility
- Short-run period in income/consumption changes- statistical inconsistencies

Friedman'’s Friedman's permanent

r . . ' +
permanent-income income hypothesis Hall's theory

hypothesis portfolio theory
+ income classification
+MRSclcz - Inaccuracy of + component  of
- Failure to estimate classification uncertainty

expected revenues

Fig. 3. Achievements and limitations of orthodox consuompsaving theories

Formalizing the consumption ratio in different tiperiods and introducing a cate-
gory of marginal rate of substitution which refie¢he amount of future consumption
the consumer would be willing to substitute for amét of present consumption [8]
are the main contributions of the I. Fisher’'s Itgerporal choice. The thesis of I.
Fischer, stating that consumption depends not onlgurrent income but also on the
expected income received throughout life improves theory of J. Keynes and ex-



tends the scope of analysis by adding a paramétperspective and an uncertain
future. However, to our mind, such extension of thedel may be meaningless, in
case when the business unit makes estimation ofgr@bable level of income inde-
pendently. This is because the optimal rate ofntlaeginal rate of substitution can be
estimated incorrectly due to restrictions of dethgctationality (tunnel thinking and

path dependency).

The achievement of J. Dussenberry's Relative Inddygmothesis depends not only
on the household's current income, but also ornttemes of reference groups, social
class, society in general and the position of thigext in the family income distribu-
tion. To our mind this contradicts the rational &eibr of the economic agent and
describes an additional argument in favor of usingautomated financial consultant
who will assess the necessity of an immediate ohanghe average propensity to
consume, depending on the model parameters changes.

M. Friedman thought the choice between consumgtimh savings is based on the
estimation of the average expected income receadueithg a lifetime, which consists
of two components: permanent and transitory incoffigs5). According to this divi-
sion it can be concluded that the share of savimg®ases with the increase of the
transitive income rather than permanent one, siheemarginal propensity to con-
sume over transit income [0,2-0,3] is significaridyer than the marginal propensity
to consume at constant incomel]] [1].
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Fig. 5. Distribution of current income by M. Friedman

A significant bottleneck of M. Friedman’s theory tise inability to identify the
permanent income correctly. This leads to furtheveibpment of the permanent-
income hypothesis in the coordinates of the ratiempectations theory, which argues
that the economic actors hope to maintain the tgfnelarned income in the future.
However, this assumption often does not corresportde real behavior of economic
agents due to their inability to assess economémgés quickly and correctly, fram-
ing consciousness, psychological disregard for thegachanges, and rejection to
reduce private consumption when decline in incosnexpected in the nearest future.
Thus, in our opinion, in order to actualize Friedrsgpermanent-income hypothesis,
its scientific view should be based on D. Kanemaah A. Tversky’'s Prospect Theory.



What is more, the two-component income classificais supplemented by a third
type of income — passive income, which is now baéogmore and more popular.
According to F. Modigliani and R. Brumberg ‘s Li@ycle Hypothesis, economic
agent wants to maximize the total utility of congion during his/her lifetime in the
conditions of budget restrictions, and the mainiwation for saving is supporting
consumption level during the period of unremunetaetivity [5].
The principal contribution of F. Modigliani includéwo aspects:

« Income is volatile during a lifetime, thereforeethavings strategy essentially de-
pends on the stage of the person's life cycle;

* There are some important factors influencing theéngg theory: age structure of
the population (as confirmed by A. Deaton and GwoRacalculations [9]), average
age of retirement, social security system developn(e social security program
— | saving for old age), economic growth rateeConomic growth rate> 1 in-
come— 1 savings) and population growth lpirth rate— | relative proportion of
pensioners and employees). An additional factor hiag a significant impact on
consumer and savings behavior is the cohort efftgtlied by A. Kapteyn and T.
Jappelli [10; 11], O. Attanasio and M. Browning {123].

M. Browning and T. Crossley empirically confirmeduketeffectiveness of the hy-
pothesis in distribution between consumption andnggs by households in Great
Britain and Canada [14]. However, other statistitsts revealed some contradic-
tions: households are more likely to save in tmeature years, while older people
spend a small part of their savings and transfar fmancial assets to inheritance.

According to R. Hall's hypothesis consumers maxarttze expected utility, rather
than actual one during the life cycle against unged interest rate [15]. There are
some assumptions of the model: the process of iacgemeration is stochastic; the
purpose of households is to maximize the expeacttttemporal utility. The main
conclusion of R. Hall's theory is about confirmithg unpredictability of changes on
the consumption and savings levels, because afrtbertainty in income changes.

Thus, the mainstream theories cannot approprigebfain the consumer, saving
or investment behavior of a modern economic ageetaiing in the coordinates of
uncertainty, asymmetric information and risk takifi¢pe reason lies in using the "ra-
tional person" concept with its restraints and wmittions. Subsequently, these rea-
sons promote the use of automation processes fkinghavestment decisions on the
basis of complex mathematical algorithms and prsingslarge databases. The basic
provisions of reviewed above theories can be usegécify the basic parameters and
functional dependencies in the model. Whereas,ptiveciples and purpose of the
automated tools should appropriately reflect therent economic reality with its
turbulence and nonergodicity of the statisticabdat order to even out the elements
of the irrational behavior.



2.2. Reasons for the popularity of automation mechanismgor making
investment decisions

There is a large number of cognitive limitationsamdplaying the effectiveness of
making independent decisions by economic agentslja]é

< A person is more afraid of losing than gaining lie existence of risks (uneven
assessment of benefits and losses-XX);

* Problem in probability estimation:

- Underestimation of the probability of events tha bkely to occur and reas-
sessment of much less likely events;

- People tend to exaggerate the expected utility ewetpto the Neumann-
Morgenstern model and underestimate the risks;

- The Ellsberg paradox or intolerance of uncertainknown probabilities are
better than unknown ones;

+ D. Kaneman and A. Tversky’'s Prospect Theory - samess to reduce private
consumption in the context of lower income in tleamfuture;

« lIrrational behavior
- fear and averseness of losses lead to bigger losses
- looking for logic in random coincidences;

« Path dependency - most economic decisions, induigivestment decisions, peo-
ple take unconsciously, based on past experietereosypes, patterns and biases;

« Tunnel thinking and framing:

- narrowing of outlook - creating a vision framewdrsed on past experience
and averseness to learn new information;
- concentration of attention only on significant eand facts;

» Procrastination - fears of negative consequenceégcisions taken in conditions of
uncertainty, hoping that everything will solve ¢ own;

e The Allais paradox - the agent behaves rationalignvprefers absolute reliability
instead of the maximum utility (it is preferredltaver income with a higher prob-
ability of receipt);

« Averseness to analyze probable scenarios as a oésajection of changes;

< Limited deductive rationality in solving too compléasks - the ability to analyze
only parts of information with limited alternativésstead of all amount of infor-
mation;

e Heuristics of human behavior - creative search, diseovery of a "new infor-
mation " lead to unconscious thinking and impulsivational decisions;

« Asymmetric information during decision making;

» Satisficing - which, according to H. Simon, is aide®n-making strategy that en-
tails searching through the available alternativesl an acceptability threshold is
met;

* Nonergodicity of the current situation with therosipective data.

Thus, cognitive limitations of economic actors irathematical assessment and
embedded cognition specify objective demand foomatic tools of decision-making
one of which is robo-advisor service gaining poptyadue to wide range of benefits.



2.3. Robo-advice services and its emerging trends

The concept of “robo-advice” means the use of aat@n and digital techniques in
order to build and manage portfolios of exchangeéd funds (ETFs) and other in-
struments for investors. On the other hand, it bandescribed as online portfolio
management solution that aims to invest clienttadsg automating client advisory.
The main principle of robo-advice services meanspeting a simple profile and
risk tolerance questionnaire online and receivea@mmended portfolio, composed
mostly of low-cost exchange-traded funds (ETFg). @).

Strengths Weaknesses

% Increased productivity; .
. . ) < it does not meet all
+ Increased accessibility for “mass-affluent, detedamarket segmen . .

s ) needs of investors;
through low or no minimums and fees; Y. .
N - ) . . % it does not suit every
% streamlining the account opening process, incrgaability to transfer investor:
assets; N !

< it uses simple surveys to

%+ monitoring, rebalancing and reporting on portfglios profile clients and to assess

+ appealing to non-traditional clients, especiallyyger clients with fewe

their needs;
assets to manage; « it proposes fairly basic
% it is the ideal model for clients with simple needs for smaller “entry| prop . Y
capabilities;

level” accounts; client-relevant digital content;

< diversification of portfolios by using exchangedea funds (ETFs);
has no requirement for a deep financial background,;

» includes a wide range of technology from lower ighler one end depend

g on the chosen strategy;

increased transparency;

offers easy-to-use tools that simplify the cliexperience.

Opportunities

<+ adding new capabilities;

< attracting assets that are not currently in-housevealth management

irms;

% receiving synergy and added value in case of catiperwith financial Threats

advisers;

< expanding interest in passive investing;

% assimilating multiple goals, including college s@s, planned home !

purchase, retirement, protection needs, estataipigrand the need for health 1'1dueés

care and/or long term care coverage; % necessity of face-to-face

% including, besides ETFs, such assets as equites, income and, eventy- interaction between  clients

ally, alternative investments such as hedge fundseal estate; and advisors

< helping clients understand their portfolios by pdavg information and

learning the financial results and market informatbeing presented;

« considering the client's complexities by adaptingestions based on

earlier response

< it has minimal ability to
explain complex topics, and
no ability at all to follow up

“with questions and make
recommendations based on
the answers.
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Fig. 6. SWOT-analysis of robo-advice services [12-16]

Overall, according to Deloitte prediction Robo-Aswy services will manage with
assets between $ 2.2 trillion and $ 3.7 trillior2DR0. By the year 2025 this figure is
expected to rise to over $ 16.0 trillion assetseumdanagement.

Robo-adviser represents an online service thatshéig client to form an invest-
ment portfolio and subsequently manage it (makasanjents, advice, etc.). The con-
sulting robot is able to analyze the user's needshis/her risk attitude, make an in-
vestment model for him and gradually implementyibloying and selling securities in
the stock market and other financial instrumentsisT the robo-adviser actually per-
forms the functions of the "portfolio manager".



The robot-adviser developed by us is designed pilyrfar private persons (inves-
tors) who invest for a long time in financial ingtments in order to secure a perma-
nent passive income at the planned retirement éfethre help of a robot consultant.

The income depends on the amount invested ancetiree of investment risk. It is
impossible to guarantee a positive and stable tatofity when trading financial in-
struments on the stock exchange. This is a featltke industry itself, not just this
service.

The first such services for retail customers apgatan the US in 2008. According
to the ResearchHQ News specializing in researchraimys, the leaders of this mar-
ket are American independent robot-advisers Wealthf($ 3 billion under manage-
ment) and Betterment ($ 4.2 billion, 150 thousandt@mers). In recent years, the
number of such online advisers has increased radtige There are more than 200
firms offering services of robo-acquiring aroune tlvorld. Nowadays, they manage
about $ 300 billion and, according to forecastis, ¢ginaph will grow (fig. 7).

Forecast of the dynamics of assets under the
control of the robot advisor

W Forecast dynamics - Year-to-year growth
of assets

250%

2015 2016E 2017€ 2018E 2019€ 2020€

Fig. 7. The forecast of the dynamics of assets undecdhwrol of the robot advisors
Comparative characteristics of robo-advisers axergiin table 1 and collected
from Internet portals that analyze foreign brokeragrvices. The table in the left

column, has the criteria, for which two leader camips are allotted, highlighted.

Table 1. Comparative characteristics of robo-advisers

Day Robo-advisor Features and| Marketing | Minimal | Comission
positioning stock amount

Best in total| Wealthfront Optimization Up to |$ 500% | 0.25%per




indicators with and indexation| 10,000 no year
the function of of taxes for| commission
minimizing accounts over for annual
taxes $ 100,000 maintenance
Best in Total| Betterment With the help First 6| 0% 0.15-
Indicators of a user-| months free 0.35% per

friendly inter- | of charge year

face, it is

possible to

form a portfo-

lio efficiently

and cheaply
With  minimal | WiseBanyan Additional none 10$ 0
commissions services paid
With minimal | Charles Schwaly Recognized | none 5 000% 0
commissions leader in the)

sphere of asset

management
Specializing in| FutureAdvisor Operates 401KFirst 3| 10000 | 0.5% per
retirement plan accounts seri months free year
401K viced by the| of charge

investment

company

Fidelity and

TD Ameri-

trade for free
Specializing in| Blooom Manages 401K none 0% $5 to $99
retirement plan accounts for g per month
401K fixed fee
With the ser-| Vanguard Services  of none 50 000% | 0.30%per
vices of a fi- the adviser| year
nancial adviser (manager)
With the ser-| Personal Capii Financial none 25000% | 0.49-
vices of a fi-| tal Consultant 0.89% per
nancial adviser (Manager) + year
and function of tax optimiza-
minimizing tion for ac-
taxes counts over §

100,000

1. The commissions are charged for the use of robaseaxs, but the costs for the
purchase of assets are not taken. Most of robasedvuse ETF (Exchange Trad-
ed Funds), and managing companies that issue EBFge 0.1 to 0.5% per annum
on funds, depending on the composition of assétsrefore, it is necessary to add
the specified commissions to these prices.

2. Optimization of taxes: the company studies thentbetax profile for the previous
period in order to find inefficiently paid deduat® (pension, insurance, banks,
medicine, stock market), return them and reinve#hé¢ client's account.

. Retirement plans 401K is a popular tool in the 0saving. Money is transferred
to these accounts by employers, the assets aia pehsion funds, but on dedicat-



ed accounts in investment companies, taxes arewitbheld from investments.
Many people use several options at once, and dftercalculation is based on
household income.

3 Mathematical Model of Robo-Advisor in Long Run Peod

Let’s consider the work of robo-advisor servicedzhen the following example. Task
of the service is to determine the conditions undgkich an investor can carry out
regular consumption both before and after retirénusing a personal savings fund.
To achieve this, the client of this service shandwer the following questions:

1. What is the average annual incoynef the client?

2. From what age, does the client plan to start a personal savinggram?

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

4. Up to what age; does the client plan to use his/hers personahgaviund?

5. Which average level of ‘risk-profit’ §- i") for financial instruments is prefera-
ble for the client?

6. What is the acceptable level of annual consumgitf for the client?

The task assignment of the IT service is to maintaiconstant level of client’s
consumption during life-long period through autoethainalysis of how much he/she
has to consume and save each year. Calculatioistabdted incomé'’ for consump-
tion C and savings:

C=Y-5 (1)

Table 2. Indicators of robo-advisor service

. Value of indica-
Indicators
tors
Th f the client f hich th | sgwipro-
e age of the client from wl .|c e personal sgwipro t, = 35 years
gram begins
Retirement age of the client t; = 65 years
Age up to which the client will use his savingsdun t; = 80 years.
Annual income of the client Y =200000 euro.
The desired annual real interest for risk-free stneents i=7%h=0
Acceptable level of annual consumption of the ¢lien Y = 180000 euro.

The task assignment of robo-advisor consists ofpiants:
1. To define the annual amount of savings usinduhee value of annuityVA:

(1+i)" -1
T @
wherei is the desired annual real interest rate on sayMg= t, — t; is the accumu-
lation period of a personal savings fufds the annual amount saved. Affér years
the personal savings of the client will eqH#1A.

FVA=S-



2. To calculate the distribution of the savingsdiwm constant consumption after
retirement using the present value of annuity:
1-(1+i)™
— 3)
wherei is scheduled annual real return on savilys= t; — t, is utilization period
of a personal savings fund,is annual constant consumption of the client.

Thus the future and present values of annuitiesldhoe equal:FVA = PVA, that
is, taking into account (1) we obtain:

Y- ((+0)" -1)
A+ =+

After substitution of the values from table 1 inrfula (4) we getC = 182411.7
euro is the annual constant level of consumptiomclvis not less than the desired

expenditure level on the annual consumption ofdifent C* = 18000 euro. At the

same time, the annual level of client’s savingsuthde 17588.3 euro. if« 100%,
then we can rewrite (4) as followiry= — and savings fund i§ = —2,
N1'No Ni'N3

The formation of a personal consumption fund inpra form is presented in
fig. 8.

PVA=C-

(4)

FVA=1661406

> 125127,5
o 1169416
= .
188195
17588,3 17588,3 17568.3 17588,3 17588,3
0 1 2 e 29 30

Fig. 8. Formation of gersonakavingsfund FvA

Distribution of personal savings funds to a constamsumption level of 182411.7
euro is presented in fig. 9.
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4 Support of Investment Decision Making in Long-RunPeriod
via Software Module of Robo-Advisor

To implement the practical part we were developgotagram module as desktop
robo-advisor using .Net technology. In its finafrfothe robo-advisor will have the
architecture depicted in fig. 10.

Source of
Front-End Back-End Data Base Parser Data

()

N

/\\
/ \

Investment
User Plan Caiculation

Module module

Fig. 10. Robo-Advisor architecture

The overview of the practical module is the follogi the application is presented
in following figures 11 and 12. On the main page tiser has to first enter the input
data required for further calculations, and théckabn the Calculate button.

The system includes methods for calculating S (Rengrof customer), C (Perma-
nent consumption of client), FVA (Future Value afil Annuity), PVA (Present Value
of an Annuity), provided in the application modehich uses input data, provided by
the user.



85l Personal savings program - (m} X
From what age do you plan to start a personal savings program? lEE I
At what age do you plan to retire? |65 ]
To what age do you plan to use your personal savings fund? 180 ]
What is your average annual revenue? [200000 ]
What average profitability of financial instruments do you expect? |7 ]
What risk level of financial instruments is acceptable for you to place your savings to? v
What is the acceptable level of spending on your annual consumption? [180000 ]

Calculate

Fig. 11. Robo-Advisor: data input

After calculations, the system displays the calealasavings S and consumption C
to the user during long-life period which is basedthe input data.

a5l Result — O X

Payment of customer S |17588.18 I

Pemanent consumption of customer C l18241 1.84 l

Fig. 12. Robo-Advisor: output data

Conclusions can be modified if the initial data mpes. In the future it is planned
to expand the system in the following directionsvelop a web-based version of the
application, add integration with external servitesfind financial instruments for
investment, add administration system and imprbeeapplication interface.



5 Conclusions and Outlook

In our opinion, savings are remaining balance spdsable income directed to main-
taining or improving the standard of living in theure. This fact describes an addi-
tional argument in favor of using an automatedriial consultant who will assess
the necessity of an immediate change in the averagmensity to consume, depend-
ing on the model parameters changes. The concéjpblmd-advice” means using of
automation and digital techniques to build and ngangortfolios of exchange-traded
funds and other financial instruments for invest®sbo-adviser represents an online
service that helps the client to form an investnpantfolio and subsequently manage
it.

The robot-adviser developed by us is designed pilyrfar private persons (inves-
tors) who invest for a long time in financial ingtments in order to secure a perma-
nent passive income at the planned retirement éatetiee help of a robot consultant.
The task assignment of our IT service is to mamtaiconstant level of client’s con-
sumption during life-long period through automatedlysis of how much he or she
has to consume and save each year. To define th@laamount of savings to guar-
antee constant level of consumption for each peipatrson during long life period we
use present and future value of annuity.

In the future it is planned to expand the systerfoitowing directions: develop a
web-based version of the application, add integnatvith external services to find
financial instruments for investment, add admiaistm system and improve the ap-
plication interface.
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