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Tendencies in Evaluation of Portfolio Investment

Investment and related activities have considerable importance for assurance of sus-
tained economic growth, institutional and structural modernization of the economy. Because
of the pressures coming from current economic performance of Ukraine, caused by various
kinds of risks, portfolio and venture investment still remain preferable options of financing.
Foreign practices of joint investment show that the tools involved in joint investment institutes
have been quite popular form used by potential investors.

The objective of the study is to analyze methods involved in evaluation of portfolio
investment with consideration to operative practices at the Ukrainian domestic market and
respective international standards.

Models for formation of optimal investment portfolio, their specifics and types are

discussed. The review covers groups of models for investment portfolio formation, types of

linear models for formation of optimal investment portfolio, methods used in multi-criteria
model for investment portfolio formation, methodology for evaluation of investment portfolio
by Global Investment Performance Standards.

The conclusion is made that the analyzed methods for evaluation of investment portfolio
performance allow for taking the final investment decision either by foreign investors or by
the government, and for solving the problem of risk minimization in transactions related to
long-term investment in optimal portfolios.

Keywords: investment portfolio, models for investment portfolio formation, Global
Investment Performance Standards, investment portfolio evaluation.

Introduction. Investment and related activities have considerable importance for the
assurance of sustained economic growth, institutional and structural modernization of the
economy, stabilization of the currency rate and the securities’ values. This raises the impor-
tance of essential problems related with identification of “real” investors, expansion of invest-
ment portfolios, structuring of investment types and evaluation of the investment performance
etc., which solutions can foster positive investment climate in a country.

Because of the pressures coming from the current economic performance of Ukraine,
political and military crises, high financial risks, imperfections in the national banking system,
portfolio and venture investment still remain preferable options of financing in Ukraine. For-
eign practices of joint investment show that the tools involved in joint investment institutes
have been quite popular form used by potential investors for performing high-risk financial
transactions. Nomenclatures and prices of investment services rendered by asset management
companies take account of the investor’s segmentation and a fixed investment margin (limit),
whereas the economic compensation of an investment company has to be proportional to the
profit from an investment portfolio. Yet, attraction of investment should always be preceded
by analysis of methods for evaluation of portfolio investment.

Analysis of recent studies and publications. Portfolio investment principles and
evaluation algorithms were elaborated in works of H. Daly, H. Markowitz, F. J. Fabozzi,
W. Sharp, J. M. Hartwig, J. Hicks and others. Theoretical studies of portfolio investment and
its evaluation practices have been made by Ukrainian scientists: T. Vasyliyeva, Z. Herasim-
chuk, V. Hrynyova, B. Danylyshyn, M. Zgurovsky, S. Kozmenko, S. Leonov, T. Mayorova,
L. Maslovska, L. Melnik, A. Peresada, V. Tsaryov and others.
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The objective of the study is to analyze methods and tendencies in evaluation of portfolio
investment in view of operative practices at the Ukrainian domestic market and international
standards for investment performance evaluation.

Results. Investment refers to all the categories of tangible and intangible assets invested
in business entities to create economic (profit) or social effects. Portfolio investment, related
with portfolio formation, involves acquisitions of securities and other financial assets. Yet,
prior to taking decision on investing in a portfolio, evaluation of its performance and payback
needs to be made. Various methods, models and indicators measuring the portfolio investment
performance in terms of investment attraction and investment portfolio implementation can
be used for this purpose, which are going to be subject of this study.

The first step in selecting indicators for evaluation of the investment portfolio perfor-
mance is model-based study of portfolio formation. There are two groups of models for
investment portfolio formation:

—  one-criterion (linear) modes;

—  multi-criteria models.

One-criterion models for investment portfolio formation define the portfolio selection
criterion (with account to uncertainty, risk, econometric grounding of decision making).
Also, numerical values of the criteria for comparative options are derived. The option with
the best value of the criterion is recommended for selection and practical use. When high
uncertainly or high risk is involved in investment portfolio formation, the level of costs needs
to be forecasted by economic components. A classification of models for formation of the
optimal investment portfolio is given on Figure 1.

Main types of models for formation of the optimal investment portfolio l
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Figure 1. Types of Models for Formation
of the Optimal Investment Portfolio

Source: constructed by the authors

One of the most effective types of the models shown above is linear models where the
target function and limits are parallel to management variables. The portfolio target, say,
the expected profit rate, can be achieved by changing the variables’ values. Types of linear
models for formation of the optimal investment portfolio are given on F igure 2.

Essential forms of multipurpose and multi-criteria approach to solving optimization
problems in investment planning, financing and management are:

—  generation of alternative solutions by use of one-purpose model with various criteria

and selecting the most optimal solution (by maximization of profit);

—  building and substantiation of the absolutely dominant criterion (investment advan-

tage);

—  use of the vector optimization method.
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Classification of linear models for investment portfolioformation
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“Backpack’ model allows for forming the optimal investment portfolio when the company's
production program is available. The criteria can be the maximal level of net present value of
investment projects included in the portfolio. The amount of money allocated in project
implementation cannot exceed the earlier fixed budget of capital investment.

The condition for Statistical model of Dean is breakdown of investment projects in a portfolio
by parts; the amount of start-up investment capital attracted from various financing sources is not
fixed, but it cannot be higher than the portfolio budget. Its target function is maximization of net
present value and assessment of economic profit on potential loans from various financial sources.
The end level of net present value is the balance of returns and payouts.

Single stage model of Albach is a multistage model that can be used in synchronous investment
planning and financial planning. Its target function is maximization of net present value from
investment and investment results. Its condition is the ratio of the production program in each
invested enterprise and the consumer demand for the respective products or services.

By Model of Hax and Weingartner, investment projects and actions related to their financing
can be implemented in different periods. This model does not require the estimated interest rate.
The condition of inseparability must be applied to investment projects. Monetary flows generated
in course of investment projects implementation and potential financial resources from various
sources do not depend on a project implementation phase.

Extended model of Forstner and Henn and Jakob model of disinvestment use simplex method
that imposes serious limitations on the capabilities to solve investment problems with large
budgets.

| S SR T |

Figure 2. Types of Linear Models for Formation
of Optimal Investment Portfolio

Source: constructed by the authors

Methods used in multi-criteria model for investment portfolio formation are shown in
Table 1.

The first specific of both the methods and the multipurpose model for investment portfo-
lio formation is that the same conditions (requirements) for the optimal investment portfolio
can take form of limitations (on the investment costs or the interest rate). The second specific
of this model is the need to select the criteria that have direct impact on the profitability of
an investment portfolio.

Apart from the mechanism for formation of the optimal investment portfolio, its evalu-
ation can be made by Global Investment Performance Standards (GIPS) (see Table 2).

GIPS significance is that the investment portfolio evaluation can be made by calculating
the profitability that does not include added funds and payouts [2]. This involves consolidation
of the security portfolios that have quite similar or identical investment strategies with the
single composite. Composite refers to consolidation of the financial instruments of a portfolio
by similarity of the investment strategy. Each set of such financial instruments in a portfolio
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Methods used in Multi-Criteria Model

s the formation and evaluation pattern. The pattern criterion is deviation of reported mea-
 sures of the portfolio investment performance from the planned ones.

Table 1

for Investment Portfolio Formation [1]

Method Main formula |

Comments

Uniform
optimization method

f(x) =ﬁ fi(x) > max xeM

Used when the portfolio
criteria have nearly equal
economic significance

j

Fair compromise
method

f(x)=I"_I fj(x) > max xe€M

linked to non-corporate gam

Recommended for use when
an investment decision is
es
of a portfolio

Main criterion ./,‘-:/(X)—+max x €M J i=l(x) — principal criterion; by
; _ the lowest numerical value
method ,f,.:,(x)z b/.:,, suiy i e
of the criterion
Method of successive [max f (x) - 4j] —max Ai " N
: o . j — concession by j criterion
concessions =1, ....,m

= . —>
Criteria convolution fx 74:1 fi(x)xoj —> max

method n
aj=1,0/>0
=]

or the advantage of an

y investment portfolio

aj — ratio of significance,
determining the advantage
of one criterion over another,

Source: [1]

Table 2
Evaluation of Investment Portfolio by Global Investment

Performance Standards

Evaluation object Evaluation method \

|

Dates of beginning and end of the period
for annual evaluation of the value need
to be agreed

Evaluation periodicity

Composite Market (fair) value

Evaluation is made not rarer than on
monthly basis (on the last calendar date
of a month or the last business day of
a month) and on the date of each large
monetary flow

Portfolio of financial

p Market value
instruments

Securities with fixed
income and any other
assets with accrued
interest income

Dividends

Evaluation is recommended on the last
calendar date of a month or the last
business day of a month. The market
value must include the accrued income

Accrual method

Evaluation is made on quarterly basis,

Private investments ;
or, at least, once in a year

Fair value

Source: [3]

Investment portfolio evaluation by GIPS refers to formation of individual managerial
assets that can also be part of other portfolios (credit portfolio, currency portfolio). The

profitability is calculated on the beginning of the period and measures the initial value and
the external flows of assets.
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GIPS contain the following requirements to investment portfolio evaluation:

— investment results need to cover the period of five years or longer, or retrospective

performance over the period of existence of the investment entity;

— annual profitability for all the year needs to be measured;

— investment portfolios with composite assets are subject to evaluation;

—  profitability dispersion for selected portfolios or parts of one portfolio for each

reporting period are to be measured.

GIPS distinguish private investments, which refer to investments in high-risk venture
capital assets, but without partnerships or funds. For private investments, the internal profit-
ability rate (SI-IRR) should be calculated beginning with the period of initial capital invest-
ment till the end period, with counting daily, monthly and annual flows.

A GIPS advantage from the perspective of portfolio investment performance is the
enhanced quality of portfolio investment management, detailed analysis of its components
and the need to evaluate its volatility.

Existing models and standards for investment portfolio evaluation involve the following
important indexes:

— integral effect (net discounted income);
internal rate of return;

— investment profitability;

—  payback period.

Integral effect is calculated as the total of net effects over the estimated period, adjusted
to the reference year, or as the excess of integral results over the integral costs. Integral effect
is also referred to as the present value reflecting the overall absolute result of an investment

portfolio: » B C
P ===
NPV = )}, —t—=t (1)
t=1 (1 o l)

where NPV — net present value;

B,— project income in year ;

C - project expenditures in year 7

i — discount rate;

t — years of the portfolio life cycle.

Internal rate of return is the estimated interest rate allowing the returns from an invest-
ment portfolio to be equal to the portfolio costs, or the maximal interest that can be paid to

have an investment portfolio formed. The investment portfolios should be selected where
the internal rate of return is not lower than 15-20%.

Profitability rate is the ratio of the effect from portfolio implementation to the portfolio
costs. In evaluation practices, the benefit/ cost ratio is used. It is calculated by the formula:

Ip
2
JR=12 —, )
2K,
t=0

Ae IN, — income in period /;

K — amount of portfolio investment in period 7.

In the numerator is the income, adjusted to the date when the investment started, in
the denominator is the portfolio investment discounted to the beginning of investment
process, meaning that the two parts of the payment flow, profit part and investment part,
are compared.

Profitability index is closely related with integral effect. When integral effect is positive,
profitability index will be JR > 1, and vice versa, when JR < 1, an investment portfolio is
supposed to be ineffective.

Rate o return shows the period in which the portfolio investment will payback. It is
calculated on the basis of non-discounted incomes. In international practices the measure of
payback period is used.
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Payback period refers to the duration of the period in which the total net income
discounted at the date of investment completion will be equal to the total investment. It is the
period required for reimbursement of initial capital investment by the profit from a portfolio
(net profit after taxation + costs + depreciation). Payback period can be calculated as follows:

, U 3)
NF, +F, + ]
where 7 — payback period;

I — total investment;

NP — net profit in the period #

D, — depreciation;

P — interest on loan.

For all the measures of investment portfolio performance the performance coefficient
(K)) is calculated by the formulas:

K, :g (MpAMHI MOKAa3HHUK), 4)

K. =g (3BOpOTHHI MOKa3HHK),

where E — the effect from implementation of a portfolio;

B — costs related with portfolio implementation.

When selecting an investment option, the estimated payback period is compared with
its normative one: 7, = //E. The option will be effective when 7 < T . The reciprocal of
payback period is called the coefficient of additional portfolio investment performance, or
the comparative performance coefficient (E). It is calculated by the formula:

=—. (5)

The estimate coefficient is compared with the normative one, £,. When E_ < E | the
additional portfolio investment will be effective.

The indexes of investments performance, which also measure the performance of an
investment portfolio, are as follows:

— Performance rate, calculated as the ratio of the total returns (in the current price) to
the total portfolio investment. When the performance rate is lower than 1, a portfolio will be
put away as one incapable to bring additional profit to an investor. The followmg algorithm
for annual performance rate is used:

AR

Zl’ (6)

PR =

where PR — annual performance rate;
AR — average annual returns;
[ — investment.
Net profitability of investment:

P =25 7

where P/ — net profitability of investment;

AI — average annual income of a company (profit);

I — investment;

T —tax and interest payments.

— Profitability index (coefficient of net discounted income) is the ratio of net discounted
income and discounted investment (discounted profit rate), used for comparisons of alternative
portfolios:

PI=NDI : DVI, (8)
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where Pl — profitability index;

NDI — net discounted income;

DVI — discounted value of investment.

— Capital-labor ratio (CL) is the ratio of initial investment to employment. It measures
the intensity of work and closely related with other measure, the technical capacity of work,
measured as the value of assets in business per employee.

CL=1I:EM, 9)

TC=A4B: EM, (10)

where, CL — capital-labor ratio;

Il — initial investment;

EM — employment;

T'C — technical capacity of work;

AB — assets in business.

- The resulting measure of sensitivity analysis is portfolio breakeven, determined by
the balance of sales and costs (investment costs and production costs). This balance, called
“breakeven point”, can be derived by the formula:

FC
PU- - PO=F PO=—a_ 11
(PU-CVC) - PO=FC,, or = (11)

where PU — price of a product unit, in our case it’s price of a security;

CVC — current variable costs;

PO — production output;

FC  —annual fixed costs.

Conclusions. The proposed methods for evaluation of investment portfolio performance
allow for taking the final decision on its financing by foreign investors or the government,

and for solving the problem of risk minimization in transactions related to long-term invest-
ment in optimal portfolios.
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C. C. 34JIKDEOBCBKA,

KaHouoam eKOHOMIYHUX HAYK,

doyenm kageopu ¢hinancis,

Hayionanbna akademiss cmamucmuku, 001iKy ma ayoumy
JI. A. HOBIKOBA

cm. ukiaoay Kageopu meneodcmeHmy
308HIUHLOECKOHOMIYHOT OIsNbHOCMI,

Hayionanvna akademis cmamucmuku, 001iKy ma ayoumy

TenneHuii ouiHBaHHs NOPTQeTbLHUX iHBECTHLIH

Y emammi npoananizoeano ocHo6Hi MoOeni hopMysanHs OnMUManrbHO20 NOpmaeenio
ineecmuyiti, ix ocobausocmi ma euou. 3pobaeno doknaonutl oenso I nobanvnux cmanoapmis
OYIHIOBAHHSL PE3YIbMAMUBHOCMI IHBECMYB8AHHA. Y3a2albHeHO | HaBe0eHO OCHOBHI NOKA3HUKU
3anyyeHHss NopmenbHuUx ingecmuyiil, AKIi Xapakmepuszyoms pe3yrbmamueHicms ix 6UKOpU-
cmanisi ma OistibHocmi 00 'ekma iHeecmy8amnHsl 8 Yinomy.

Knrouosi cnosa: nopmepensni insecmuyii, mooeni popmysanus ineecmuyittHo2o nopm-
¢pens, I'nobanbni cmanoapmu oyiHIO8AHHS pe3yNbmamueHOCmi IH6eCmy8aHHs.

C. C. 34JIFOFOBCKAA,

KaHOuoam 3KOHOMUHECKUX HAYK,

ooyenm kageopwvl hunancos,

Hayuonanenas akademusi cmamucmuku, yiema u ayouma
JI. A. HOBHUKOBA

cm. npenodasamens Kagheopbl MeHeoICMenma
BHEUIHEIKOHOMUYECKOU 0esimelbHOCmU,

Hayuonansnas akademusi cmamucmuku, yiema u ayouma

TeHaeHUMH OLIEeHUBAHUS NOPTHeIbHbIX MHHBECTHUHM

B cmamvbe npoananuzuposanvl 0CHO8HbIE MOOENU POPMUPOBAHUL ONMUMATLHO2O
nopmaepenst uneecmuyuil, ux ocobennocmu u euosl. Coenan noopobuwlit 0030p InobanbHbix
cmanoapmos pezyibmamugHocmu uHeecmuposausl. O606wensl u npuseodeHbl OCHOBHbIE
nokazamenu npugneyeHus NOpM@enbHblX UHBECMUYUL, XapaKmepusyowue pe3yilbmamues-
HOCMb UX UCHONB30BAHUSL U OESIMETbHOCIU 00beKmMa UHBECMUPOBAHUS 6 YEIOM.

Kniouesvie crosa: nopmgpenvhvie unsecmuyuu, mooenu GopmMuposanus UHeeCmuyu-

oHHo2o nopmepens, I nobanbhbie cmanoapmel OYeHUBAHUs pe3yTbmamueHOCMuU UHBECMU-
POBAHUSL.
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