ISSN 2079-0023 (print), ISSN 2410-2857 (online)

UDC 519.2 DOI: 10.20998/2079-0023.2018.44.07
H. V. VIETROVA, V. 0. HUZHVA

ANALYSIS OF THE MARKOWITZ’S AND TOBIN’S MODELS FOR SECURITIES
PORTFOLIO CONSTRUCTION

The conclusions about the strata of society, various parties are supported by, have been made. The question arises of revising and improving the ways
of forming the investment portfolio, since the degree of influence of macroeconomic indicators on the stock market behavior changes. The stock
market is one of the key elements of the financial system of any state. The essence of the securities portfolio, the main task and the main objective of
portfolio investment, the nature and methods of forming the securities portfolio in the conditions of instability of the Ukrainian stock market are
considered. It describes the process of forming a securities portfolio, which is divided into five stages: determining investment objectives and
priorities, conducting an analysis of securities, creating a portfolio and choosing management tactics, revising a portfolio and evaluating portfolio
performance. On the basis of Markowitz’s model and Tobin’s model are developed algorithmic, informational and software. The applied capabilities
of portfolio investment models are explored, which realize the main idea of Markowitz to form an optimal securities portfolio, while at the same time
having fundamental differences. And the main difference Tobin’s model, which includes a certain risk-free asset, along with risky securities. An
optimal securities portfolio is being built using ten risky stocks of various sectoral activities of Ukrainian enterprises using the Markowitz model and
using risk-free assets (government corporate bonds) for the Tobin model. Also the composition, profitability and risk of the optimal portfolio in the
Ukrainian stock market are determined. In addition, a graph of profitability and risk dependencies is constructed, where each point of the chart is a
certain portfolio with a certain number of investments in the stocks of listed companies. The conclusion is made on the results obtained, focusing on
their difference depending on the choice of the model of portfolio formation.
Keywords: securities, investment portfolio, portfolio formation, risk, profitability, Markowitz model, Tobin model.
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JOCJIJI)KEHHS MOJIEJIEM MAPKOBIIIA TA TOBIHA IIOBYJIOBU ITOPT®EJIS IITHHUX
ITAITIEPIB

OcTaHHIM 4acOM BHHMKA€ ITHTAHHS IEPErysily 1 BIOCKOHAJIEHHs CIoco0iB (JOopMyBaHHS iHBECTULIHHOro mopTderns, OCKUIBKN 3MIHIOEThCS CTYIiHb
BIUIMBY MaKpOCKOHOMIYHHX IHIMKATOPiB Ha MOBEAIHKY (OHZOBOro puHKY. DOHIOBUI PHHOK € OAHHM 3 KIIOYOBHX EIEMEHTIB (iHAHCOBOI CHCTEMHU
Oy1b-s1K01 IepakaBH. Po3risaaloTees CyTHICTh NOPT(eNns [IHHNX TalepiB, OCHOBHE 3aBJaHHS 1 TOJIOBHA MeTa NOPT(EIbHOrO iHBECTYBaHHS, CYTHICTb 1
Metoan (opmyBaHHs moprdens LIHHMX IanepiB B yMOBaX HeCTabiIbHOCTI ykpaiHchkoro (oHmoBoro puHKy. Onmcyerbcest mpouec (GopMyBaHHS
noptdenst WiHHUX Manepis, SIKUH PO3ALTCHHH Ha M'ATH €TaliB: BH3HAYCHHS IHBECTHLIHHUX IiTEH Ta MPIOPUTETIB, NPOBEACHHS aHATI3y LIHHHX
nanepis, CTBOPEHHs MOpTQest 1 BUOOPY TaKTUKH yHpaBIiHHS, peBi3is moprdens i oninka edexTuBHOCTI mopTdens. Po3poOisieTbes anropurMivge,
iH(opMmalliiiHe Ta mporpamMHe 3abe3NeueHHs Ha OCHOBI Mozesi Mapkosina i mozmeni ToGiHa. OOroBOPIOIOTECS MPHUKIAJHI MOXIIMBOCTI MOJENeH
nopT¢enbHOro iHBECTYBaHHS, SIKI peaji3yloud OCHOBHY iieto MapkoBina 1mo10 GopMyBaHHsS ONTHMAILHOTO NOPTQENs [IHHUX Tanepis, B TOH ke yac
MarTh HPUHIUIIOBI BiIMIHHOCTI. | pO3risiiaeThes TOJIOBHA BiqMiHHICTH Moieni ToOiHa, sika BKIIIOYAE B JOCII/DKCHHS TIOPST 3 PU3UKOBHMH IIIHHUMHU
nanepamy NeBHHIT Ge3pH3MKOBHIl akTHB. Bynyerbest onTUManbHUN MOpTGhEs LIHHUX ManepiB 3 BUKOPUCTAHHSAM JECSTH PH3UKOBHX aKI[H PI3HUX
rany3eBux cep HisIbHOCTI YKpAiHCBKMX MIANPUEMCTB 33 MOACII0 MapkoBila i 3 BUKOPUCTAaHHS O€3pPU3MKOBUX AaKTUBIB (IEp:KaBHUX
KOPIIOPAaTUBHUX o0miramiif) 3a Momemmo ToGina. Bu3HauaeTbest ckiIam, NPHOYTKOBICTh i PU3HK ONTHMAIBGHOTO MOPTQENs Ha yKpaiHCBKOMY
¢dongoBomy puHKy. KpiM Toro, 6yayerses rpadik 3amexHOCTel MPHOYTKOBOCTI Ta PU3MKY, A€ KOXKHA TO4Ka rpadika € neBHHH NOpTdens 3 NEBHOO
KIJIBKICTIO BKJIaJCHb B aKlii HaBelECHMX KoMmaHiil. POOMThCS BHCHOBOK 3a OTPUMAaHUMHU pE3yJbTaTaMM, AKLUEHTYIOUHCh Ha iX BiIMIHHICTH B
3aJISKHOCTI BiJf BHOOPY MoJeni popMyBaHHS IOPTQhEIs.

Kurodosi cioBa: 1iHHI manepu, iHBecTULiiHMIA mopTdens, GpopMyBaHHs mopTtdens, pu3MK, MPHOYTKOBICTh, MOAeTb MapkoBina, Moaelb
To6ina.

I. B. BETPOBA, B. A. I'V2KBA

UCCJIEJOBAHUE MOJIEJIE MAPKOBHMIIA U TOBMHA NOCTPOEHUS NMOTP®EJISA HEHHBIX
BYMATI

B mocienHee BpeMs BO3HHKAaeT BOIPOC MEPECMOTPAa M COBEPIICHCTBOBAHHUS CIOCOOOB (POPMHUPOBAHMS MHBECTHIIMOHHOTO MOPTQEINs, MOCKOIbKY
N3MEHSICTCS CTEHEeHb BO3JEHCTBHS MAaKpOIKOHOMHUYECKHX HHIHKATOPOB Ha IOBeneHUE (DOHIOBOTO phIHKA. DOHIOBEINM PHIHOK SIBISETCS OJHHUM H3
KJTIOUCBBIX JJIECMEHTOB (DMHAHCOBON CHCTEMBI JIIOOOr0 rocyaapcTBa. PaccMaTpHBalOTCs CyIIHOCTh HMOPT(eNns LEeHHBIX Oymar, OCHOBHAs 3aja4a M
TJIaBHas 1Lelb MOPT(ETbHOr0 HHBECTHPOBAHMS, CYIIHOCTh M METOIBI (OpMHUpPOBaHMS MOPTdENs IEHHBIX Oymar B YCIOBHSAX HECTAOMIIBHOCTH
YKPanHCKOTo (hOHIOBOTO phIHKA. OIMICHIBaeTCs mporecc GopMUpOBaHUS TOPT(eNs LEHHBIX OyMar, KOTOPhIH pa3/ieleH Ha IISTh 3TalloB: OlpeelIeHHe
WHBECTHIMOHHBIX LeJieil ¥ NPUOPUTETOB, NMPOBEACHUE aHANIW3a LEHHBIX OyMmar, co3faHue MopTdens W BHIOOpAa TAKTUKH YIPABICHUS, PEBH3US
noptdenst u orenka >ddexTuBHOCTH nopTdens. PazpabaTbiBaeTcs anropuTMuyeckoe, HHGOPMAIMOHHOE M MPOrpaMMHOE ofecrieyeHue Ha OCHOBE
Mozemu Mapkosuna u Monenu Tobuna. OGCykaaroTcs MPUKIIAHBIE BO3MOXKHOCTH MOJeneil MopTQeTsHOro MHBECTUPOBAHNS, KOTOPBIE pealtn3ys
OCHOBHYIO Hzet0 MapkoBuna 1no $GopMHPOBAaHUIO ONTHMAIBHOIO MOPTQENs LEHHBIX OyMmar, B TO e BpeMsl MMEIOT NPHHIMNUAIBHBIE oTandus. 1
paccMaTpHBaeTCs IIIaBHOE OTIIMYHE Mojeny ToOnuHa, KOTopast BKIIOYAeT B MCCIICA0OBAHUE HApSAy ¢ PUCKOBBIMH L[EHHBIMH OyMaraMu OIpeaenEHHbIit
6e3pucKoBEIil akTHB. CTPOHUTCS ONTUMANIBHEIN TOPT(HeNb EHHBIX OyMar ¢ HCIOJIb30BaHUEM IECATH PHCKOBBIX aKIUH Pa3INYHEIX OTPACIEBBIX chep
JIEATENPHOCTH YKPAUHCKUX MPEINPUATHH MO MOAENH MapKOBHIA U C HCIOJIb30BaHHE OE3PHCKOBBIX AKTUBOB (IOCYHAPCTBEHHBIX KOPIOPATHBHBIX
obnuranuit) no moaenu TobuHa. Onpenensercs cocTaB, JOXOJHOCTb M PHCK ONTHMAIIBHOTO MOPT(heNs Ha yKpauHCKOM (OHI0BOM pbiHKE. Kpome
TOTO, CTPOUTCS TPaUK 3aBUCHMOCTEH TOXOJHOCTH M PHCKA, TAe KaXkIas TOYKa rpaduka ecTh HEKOTOPHIH NOPTdEb ¢ ONpeeIeHHBIM KOJIMIeCTBOM
BJIOXKCHMIT B aKIIMM NIPUBEJCHHBIX KOMIIaHHUIL. JlenaeTcs BBIBOA 110 MOJTYYEHHbBIM Pe3yJibTaTaM, aKIEHTUPYs Ha MX OTJIMYHE B 3aBUCUMOCTH OT BbIOOpa
Mozeau GopMUPOBaHUS MOPTQE.

KuroueBble cj10Ba: IieHHBIE OyMary, HHBECTHIMOHHBIN ITOpTdens, GopMupoBaHue HOPTHENs, PHCK, JOXOAHOCTh, MOAENs MapkoBHuIa, MOJEeIb
TobuHa.

Introduction. The last global financial crisis made investors, which required a revision of the attitude towards
certain adjustments to the investment policy of most the formation of investment portfolios. At the same time,
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the previously dominant investment strategies of most
investors aimed at international securities markets
changed to the opposite, facing domestic investment
sources. In this regard, the issues of improving investment
strategies become important, allowing not only to
optimize them, but also to make timely adjustments
depending on the influence of various factors.

The main objective of portfolio investment is to give
to set of securities such investment characteristics, which
are unattainable from a position of a single security [1].
The portfolio of securities is that tool by means of which
the investor provides the required stability of income at
minimal risk [2]. The main goal in the formation of the
portfolio is to achieve the most optimal combination
between risk and income for the investor. The portfolio
must include elements of different risk and profit.
Moreover, depending on the intentions of the investor, the
share of multi-purpose elements may vary. This task arises
from the general principle that operates in the investment
market: the higher the potential risk borne by the
instrument, the higher the potential income it should have
[3]. As the portfolio represents a set of various securities,
an investment decision is equivalent to choosing the
optimal portfolio from a set of possible portfolios. This
problem is called the problem of choosing an investment
portfolio [4].

The process of forming a securities portfolio can be
divided into several stages [5]:

1) Definition of investment goals and priorities.

From the point of view of the formation of the
securities portfolio, the goals can be divided into
categories:

e investment security, which means protecting
investments from market shocks and the stability
of receiving income;

o profitability of investments;

e increase in the cost of investments.

2) Conducting analysis of securities.

The analysis of securities is the application of
fundamental and technical analysis. Fundamental analysis
is a study of the overall economic situation, the financial
situation of individual companies, and the state of
industries. Technical analysis is based on the study of
price movements for financial instruments, the basis of
which are the market movement charts for previous
periods of time, market statistics, data on changes in stock
market rates and forecasts of future price movements.

In addition, the formation of the securities market is
influenced by the rating of the company and the securities,
which are selected on the basis of stock indices. The result
of this stage is a list of securities, the most profitable and
least risky, for inclusion in the portfolio in a certain period
of time.

3) Portfolio formation.

At this stage, investment assets are selected on the
basis of the analysis carried out and taking into account
the specific goals of the investor. An investor's portfolio
may consist of securities (stocks) of one company if the
investor’s goal is to become the owner of the company
and at the same time receive dividends. If the goal is to

earn on speculation from securities transactions, then the
investor forms his portfolio of securities that can be
earned. The task of the investor in this case will be to
acquire undervalued securities at a certain moment, whose
market price at the time of purchase is lower than the true
price and to get rid of overvalued securities in time and
thereby receive a certain profit in the future [6]. It is very
important to apply capital diversification in the formation
of a securities portfolio. The more stocks of various
companies in the investor’s portfolio, the more chances
the investor has to make a profit. Therefore, the most
common is the so-called "diversified portfolio", that is, a
portfolio with a variety of securities. In other words, a
portfolio consisting of stocks, bonds and other securities
of diverse companies ensures the stability of obtaining a
positive result [7].

4) Portfolio audit.

The securities portfolio should be periodically
reviewed in accordance with the existing situation in the
economy and the goals of the investor.

5) Portfolio performance evaluation.

The last stage of securities portfolio management
implies a periodic assessment of the portfolio's efficiency,
taking into account the income gained and the risk that
arose or could arise during the management period.

Analysis of securities portfolio formation
methods. At formation of the portfolio of securities a
large number of models and methods from which it is
possible to allocate is used:

e Michael O'Higgins and Gardner's method;

e H. Markowitz's model;

e Model Sharp;

e Tobin's model.

In article two models are considered: Markowitz's
model and Tobin's model. Markowitz's model [8] is the
cornerstone of the theory of the investment portfolio. This
model allows you to define indicators characterizing the
amount of investment and risk, and makes it possible to
compare various alternative capital investment options
among themselves.

Cumulative portfolio risk, H. Markowitz divided into
two parts. To the first part, he referred to the systematic
risk, which is caused by the economic, psychological and
political situation in the country, which simultaneously
affects all securities equally.

The second is the specific risk that each specific
security has, which can be eliminated by managing the
securities portfolio. Dividing the risk into components
gives the investor the opportunity to analyze securities
from all sides and to determine their strengths and
weaknesses in optimizing the portfolio.

The critical line method developed by H. Markowitz
made it possible to determine the range of acceptable
portfolios and to distinguish invalid and effective
portfolios.

Effective portfolios are portfolios that contain
minimal risk for a given income or bring the maximum
possible income for a given level of risk that an investor
can take [9].
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The theory of H. Markowitz allows investors to
measure the level of risk and determine effective
portfolios, but it does not specify the relationship between
the level of risk and the required profit.

The form of the mathematical model of the direct
task of H. Markowitz at which the portfolio risk does not
exceed the specified value o,

n

Z X;7; = max

i=1

n n
J Z Z xixjpijcio'j < Gp

i=1 j=it+1

n

xiZO

The form of the mathematical model of the inverse
task of H. Markowitz, at which the portfolio profit is not
lower than the specified value 7,:

n n
X; Xjp;j0;0; = min
i=1 j=i+1

Z X1 > Tp

i=1

inzl

i=1
X =0

where portfolio profit is:

n
i=1

where x; — the share of the i-th financial asset in the
portfolio;

n — the number of securities that make the
investment portfolio;

r; — average profitability (mathematical expectation)
of the i-th financial asset;

7, — expected value of the portfolio profit.

The average profit of the i-th financial asset is the

formula:
T
P
== ) T
i T it
t=1

where T — the period for which the profit of the security is
considered;

3 — profit of the security in a particular month t.

The risk of the securities portfolio is:

n n
Op = E Z Xi XjPij0i0;j,
i=1 j=i+1

where o, — investment portfolio risk level;

x;, x;— the share of the i-th and j-th financial asset in
the portfolio;

o;, o; — standard deviation of returns of the i-th and
j-th securities;

pi; — coefficient of correlation of i-th and j-th
securities profits.

The standard deviation of the profit of a security is
calculated by the formula:

1 &
6; = m;(rit—ri)z-

The correlation coefficient of the securities is found
by the formula:
_ COVij
pu B GiGj
where cov;; — the covariance of the i-th and j-th
securities yields, which is calculated by the formula:

Y — ) (e — 17)
. :

The problem of using the Markowitz model in the
practical financial activities of enterprises for the selection
of an optimal investment portfolio is due to the following
factors:

e the model does not take into account the time
factor, in particular, it gives an answer to the
question regarding the number and type of
securities at the expense of which an investment
portfolio should be formed, but ignores the
question of the most optimal time to acquire and
sell assets;

e the complexity of collecting information and

COV,:]' =

statistical calculations on which investment
decisions are based;
e the model does not take into account the

methodology of fundamental and technical
analysis of stocks.

The main conclusion that follows from the concept
of Markowitz is that within the framework of the strategy
of minimizing investment risks, one should select an
investment portfolio in which priority is given not so
much to the securities, the risk level of each of which is
minimal, but the combination of assets with minimal
correlation between their levels of profitability.

Such a strategy is more pragmatic than choosing the
most profitable or least risky financial assets. Moreover, at
a given level of profitability, the risk will be the smaller,
the greater the level of diversification of the investment
portfolio [10].
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The most successful attempts, actual and in modern
conditions, are the models of J. Tobin and W. Sharp,
developing the theory of H. Markowitz. In the model of H.
Markowitz, the securities portfolio was formed
exclusively of risky assets. This shortcoming was
overcome in the Tobin model, which includes, along with
risky securities, a certain risk-free asset in the study. He
focused on the behavior of an individual investor who
invests money in securities, guided by his own ideas about
the optimal ratio of profitability and risk.

The model of J. Tobin is based on the assumption
that, in addition to risky portfolio investments, there are
risk-free

securities on the stock market (the risk value of
which tends to zero), which allowed it to significantly
simplify the task of forming an optimal portfolio.

These risk-free assets J. Tobin attributed bonds as
securities, income and return amounts that are fixed by the
terms of the loan. The second assumption that underlies
the J. Tobin model is that the price of bonds is not
accidental, and is dictated by market conditions. The
assets, the risk level of which is high and must be taken
into account when choosing the optimal investment
portfolio, J. Tobin attributed the stocks.

Proceeding from this, J. Tobin made an obvious
assumption that when individual assets are included in
their portfolio, an investor should be guided by the rule
that the non-random price of risky securities (stocks) r;
should be higher than the non-random price of risk-free
securities (bonds) r, that is an indispensable condition of
the optimal investment portfolio is inequality
performance: r; > 1.

It should be emphasized that in the model of J.
Tobin, the solution to the problem of portfolio
optimization does not depend on the structure of the risk
part of the assets; when it changes, it is enough just to
recalculate r; with each change in the structure of the
portfolio. The optimization problem is solved by the
inequality r; > 7y, where the risk part of the portfolio is
considered as one average stock.

Mathematically, the task of optimizing the
investment portfolio in the J. Tobin model is a linear
objective function with quadratic nonlinear constraints. It
can be solved both to minimize the risk at a given level of
profitability and to maximize profitability at a given level
of risk [11].

The economic-mathematical model of the problem of
forming a portfolio with a maximum profit is as follows:

n
ToXo + Z 7;X; = max
i=1

n n-1 n
X inzoiz +2- Z z X;X; p;j0;0; < Op.

i=1 i=1 j=i+1

n
x0+2xi =1
i=1

Economic-mathematical model of

formation with minimal risk:

n n-1 n
2 2 ;
Z x;o; + 2 Z Z XX p;j0;0; = min

i=1 =1 j=i+1

n
{
ToXo + Z X =T, ’

=1
n

Xo + Z x =1
i=1

where 1, — expected value of risk-free asset profit;

xo — Share of a risk-free asset in a portfolio.

The values of input variables and coefficients
discussed earlier.

The Tobin model is simpler than the H. Markowitz
model, it allowed us to more clearly formalize the notion
of profitability and risk. However, it did not answer the
question about the effect of individual assets on the level
of risk and return on the investment portfolio.

Consider the assets of companies in various sectoral
areas of activity, we estimate their profitability and risk
indicators, and by forming investment portfolios we
reduce the degree of risk to a possible limit.

Purposes and research problems. The purpose of
this work is the implementation of software for solving the
problem of forming a portfolio of securities.

To achieve this goal, the article solved the following
tasks:

o analysis of common models for the formation of

a securities portfolio on the Ukrainian stock
market;

o selection of suitable models for the formation of
the investment portfolio;

e developed algorithmic software and
mathematical for the implementation of the
selected methods;

e developed information and software for the task
of forming a portfolio of securities.

The subject of the research is the process of
forming an investment portfolio of high-risk assets based
on the Markowitz model, and high-risk and risk-free
assets using the Tobin model, taking into account the
specifics of the Ukrainian stock market.

The object of the research is stock quotes in the
period from 11/06/2016 to 11/06/2017. Quotations of
securities were taken from a source [12]. Depending on
stock price fluctuations, we calculate average rates of
return, variances and risk indicators for each of the
companies under consideration.

On the basis of the Markowitz and Tobin models for
the task of building a minimum risk portfolio by
diversifying securities, a software product was developed,
which was implemented in the Microsoft Visual Studio
2012 development environment, to write the program
code, the C# programming language was used. For the
formation of portfolios of securities were used securities
presented in table 1.

portfolio
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Table 1 — Securities

Company Ticker Profit Risk
Ukrnafta UNAF 3,02 % 9,87 %
ASTARTA
HOLDING AST -0,15 % 8,89 %
KSG AGRO KSG 0,97 % 14,97 %
Ovostar Union ovo 2,23% 3,93 %
Motor Sich MSICH 4,82 % 6,89 %
Raiffaizen Bank Aval BAVL 8,78 % 15,32 %
Tsentrenerho CEEN 0,96 % 6,13 %
Dniproblenerho DNON 24,99 % 44,12 %
Ukrtelekom UTLM 1,01 % 9,18 %
Donbasenerho DOEN 475 % 9,94 %
Government
corporate bonds 1,458 %

Tables 2 and 3 show the results of solving the
problem of forming a securities portfolio using these
models. The results are obtained using implemented
information, algorithmic and software.

Table 2 — The calculation results for the Markowitz’s model

Company Share of securi_ties in the
portfolio

Ukrnafta 4,86 %
ASTARTA HOLDING 9,53 %
KSG AGRO 0%
Ovostar Union 19,43 %
Motor Sich 11,27 %
Raiffaizen Bank Aval 06,13 %
Tsentrenerho 21,06 %
Dniproblenerho 3,58 %
Ukrtelekom 24,12 %
Donbasenerho 0%

o & Profit 3%

SE

S L .

a g Risk 0,01689 %

Table 3 — The calculation results for the Tobin’s model

Share of securities in the
Company

portfolio

Ukrnafta 0%
ASTARTA HOLDING 2,19%
KSG AGRO 0%
Ovostar Union 10,59 %
Motor Sich 14,67 %
Raiffaizen Bank Aval 6,71 %
Tsentrenerho 15,56 %
Dniproblenerho 2,79 %
Ukrtelekom 13,47 %
Donbasenerho 0%
Government corporate bonds 34,05 %

o8 Profit 3%

SE

S L

o ‘g Risk 0,01084 %

The result of the calculations are the graphs
presented in fig. 1 and fig. 2, which show the dependence
of profitability and risk.

Each point of the chart has a certain portfolio with a
certain number of investments in the shares of the listed
companies.
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Fig. 1. The dependence of profitability and risk on the
Markowitz’s model
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Fig. 2. The dependence of profitability and risk on the
Tobin’s model

Forming portfolios with different income level it is
possible to make a conclusion:

1 Minimum acceptable level of income according to
the Markowitz’s model of 3 %, on Tobin's model of
1,5 %.

2 The difference of results is proved by the fact that
unlike the Markowitz’s model, Tobin's model considers
also risk-free assets.

Besides, these models have various formula of
calculation of risk of the investment portfolio.

Nevertheless, the presence of a huge number of
factors directly or indirectly affecting the dynamics of
listed issuers does not allow one to unambiguously predict
and reduce to zero the risk of losing investments, but it is
possible to reduce it to a minimum with optimal yield.

Conclusion. In this research work, on the basis of
the developed algorithmic and information support
software was created, with the help of which the securities
portfolio was formed taking into account the specifics of
the Ukrainian stock market.
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