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COMPARATIVE ANALYSIS OF EFFICIENCY CRITERIA FOR INVESTMENT
PROJECTS

Purpose. Analysis of the advantages and disadvantages of indicators of the internal rate of return and the modified internal rate
of return as criteria for the effectiveness of an investment project.

Methodology. The mathematical and graphic apparatus for studying the functions and dependencies between the economic
characteristics of future financial and production activities of entrepreneurial activity was used in the process of the analysis of the
most important indicators of the effectiveness of the investment project.

Findings. The characteristics of the criterion of the internal rate of return are studied on the basis of the properties of the func-
tion which describes the dependence of the net present value of the project on the value of the discount rate. The main advantages
of the modified internal rate of return in comparison with its unmodified analogue are revealed. The inequalities between the in-
dicated indicators are mathematically proved, their influence on the stability (safety) characteristics of the investment project is
analyzed, and the interrelation of the criterion of the modified internal rate of return with the value of the profitability index is
shown.

Originality. The originality consists in the mathematical proof of the interrelation between the indicators of the internal rate of
return and the modified internal rate of return, as well as the interrelation between the criterion of the modified internal rate of
return and the profitability index of the investment project.

Practical value. Theoretical conclusions and suggestions can be used in the investment analysis of future financial and produc-
tion projects in the domestic economy, which opens up the possibilities of rational use of resources in entrepreneurial activity at all

levels of business process management.
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Introduction. The current economic situation in Ukraine,
the main factors of which is the war waged by the Putin regime
in Russia and the consequences of the COVID-19 pandemic,
is characterized by significant deterioration in almost all
branches of the productive sector of the economy. Many
Ukrainian companies are trying to change their location to
continue working. The government has introduced a large
program that supports business relocation. According to World
Bank estimates, Ukraine’s GDP in 2022 will decline by 45.1 %
due to the war.

In addition to the war, the current state of the domestic
economy exacerbates the negative effects of the COVID-19
pandemic, which has affected all, without exception, devel-
oped and developing countries.

The IMF predicts that global growth will slow from 5.9 %
in 2021 to 4.4 % this year [1].

The decline will be mainly due to forced shutdowns in pro-
duction and services, as well as premature austerity measures,
which can only further complicate the situation. In addition,
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as a result of the pandemic, social inequality may increase and
geopolitical stability may weaken over the next 5—10 years [2].

According to experts, all these troubles, and especially war
in Ukraine, could lead not only to the global economic crisis,
but also to the threat of food shortages in some countries in
Africa and Asia.

Top managers of companies should pay special attention
to the rational use of all available resources and, in particular,
those that are directed to investing in new production and fi-
nancial projects in these economic conditions. Indicators and
criteria of investment analysis, taking into account the change
in the value of money over time by discounting and increasing
are serving this purpose. The Internal Rate of Return (/RR),
the Modified Internal Rate of Return (M/RR) and the Profit-
ability Index (PI) are among such indicators, which character-
ize the effectiveness of the future investment project.

In the scientific literature on investment analysis, theoreti-
cal discussions about the advantages and disadvantages of
these indicators and criteria, which have serious practical im-
portance for business representatives in all countries of the
world, still do not subside. Therefore, in this article we tried to
highlight the disadvantages of the Internal Rate of Return in-
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dicator as a characteristic of the effectiveness of the studied
project and demonstrate some important mathematical inter-
relations between the investment analysis criteria.

Literature review. In his paper, Arjunan (2017) evaluates
whether MIRR is an appropriate criterion for investment deci-
sion and the true annual rate of return on capital. The estima-
tion of MIRR is based on the modified net cash flow (MNCF).
The MNCF, derived by mathematically adjusting the actual
net cash flow (NCF), distorts the intrinsic value of the cash
inflow and its timing. With MNCF, the MIRR is lower than the
IRR because MIRR failed to fully utilize the NCF generated as
shown by the capital amortization schedule. The estimated
MIRR, based on assumed reinvestment rate, leads to serious
problems as explained above. MIRR (when MIRR < IRR) esti-
mate does not fully utilize the benefit stream. Based on these
results, it is evident that the MIRR is a spurious criterion.

Kukhta (2014) writes that the M/RR method is more at-
tractive than the /RR as a characteristic of the real profitability
of the project (or the expected long-term rate of return of the
project), but Net Present Value (NPV) is still better for analyz-
ing alternative projects that differ in scale because it shows in
absolute terms how much the optimal project increases the
value of the company. The method of MIRR is indispensable
for the evaluation of atypical projects, where the usual /RR
shows erroneous or ambiguous results. It is hoped that the
method of modified internal rate of return will obtain the same
popularity as its predecessor, the original /RR. Due to its prop-
erties, this method also ensures the confidentiality of project
information, in contrast to NPV, which to some extent clarifies
the scale of the project. It can be used as the main criterion
when approving materials for loans for international projects,
as it eliminates the necessity to compare discount rates in dif-
ferent countries or calculate the “global” discount rate.

Yankovyi, Melnyk (2018) point to the threat of using the
Internal Rate of Return indicator because of its potential sig-
nificant overestimation of the efficiency of an investment proj-
ect in some cases. They recommend paying more attention to
the Modified Internal Rate of Return criterion as a universal
indicator of the relative profitability of a planned project.

Mytskikh (2019) casts doubt on the advisability of using
the MIRR criterion as an indicator of the effectiveness of an
investment project. In the conclusions of her article, she, in
particular, asserts that the MIRR indicator really allows you to
rank projects consistently with the ranking by the NPV indica-
tor, but only for alternative projects of the same scale. The
MIRR criterion of the original project is in fact the /RR crite-
rion of the substitution project, which is not equivalent to the
original project. MIRR has many values because it is a function
of the increasing rate (capital price). A set of MIRR values can
also take place at a given capital price, but different periods of
increasing (reinvestment). The internal rate of return of the
project is a characteristic of the project, and it should not de-
pend on the price of capital used in the project, therefore, the
MIRR indicator cannot act as an indicator of the internal rate
of return of the original project. In general, the MIRR indica-
tor cannot be used in the formation of the capital investment
budget.

Hayes (2021) writes that cash flows are often reinvested at
the cost of capital, not at the same rate at which they were
generated in the first place. The /RR assumes that the growth
rate remains constant from project to project. It is very easy to
overstate the potential future value with basic /RR figures. An-
other major issue with the /RR occurs when a project has dif-
ferent periods of positive and negative cash flows. In these
cases, the /RR produces more than one number, causing un-
certainty and confusion. The modified internal rate of return
improves on the standard internal rate of return value by ad-
justing the differences in the assumed reinvestment rates of
initial cash outlays and subsequent cash inflows.

According to Ross (2021), the formula for modified inter-
nal rate of return allows analysts to change the assumed rate of

reinvested growth from stage to stage in a project. The most
common method is to input the average estimated cost of cap-
ital, but there is flexibility to add any specific anticipated rein-
vestment rate. The MIRR also is designed to generate one so-
lution, getting rid of the problem of multiple /RRs.

Thus, the analysis of literary sources allows us to conclude
that the opinions of scientists about the expediency of applying
the /RR and MIRR criteria in the process of analysing the eco-
nomic efficiency of investment projects were divided. The first
group of researchers (K.Arjunan, N.Mytskikh) believe that
the MIRR indicator is a false criterion, since its comparison
with the discount rate can lead to incorrect (underestimated)
conclusions regarding the degree of a project’s efficiency. The
second group of scientists (P.Kukhta, O.Yankovyi and
N. Melnyk, A.Hayes, S.Ross) are of the opposite opinion.
They argue that the MIRR criterion improves the standard in-
ternal rate of return and is designed to generate a single solu-
tion that helps to get rid of the problem of multiple /RRs typi-
cal of non-ordinary cash flow.

Unsolved aspects of the problem. We believe that the issue
of choice between the /RR and MIRR criteria as indicators of
the effectiveness of investment projects is quite topical and in-
sufficiently studied. In particular, some of theoretical and
practical interest is the mathematical proof of the interrelation
between them, as well as their interrelations with other indica-
tors of profitability of planned financial and production proj-
ects at the level of business entities

Setting objectives. The purpose of this study is carrying out
a critical analysis of the properties, advantages and disadvan-
tages of /RR and MIRR criteria in the process of testing the
acceptability of the investment project; mathematical verifica-
tion of the validity of inequalities between them; determining
the interrelations between the M/RR indicator and the profit-
ability index PI as another relative characteristic of the effi-
ciency of the investment project.

To achieve this purpose, the following tasks were set:

1) to study the characteristics of the /RR criterion by ana-
lyzing the properties of the function NPV = f (r), which de-
scribes the dependence of the net present value of the project
on the value of the discount rate », based on the cost of capital;

2) to reveal the characteristics of the MIRR criterion, ac-
centing its advantage over the /RR in terms of overcoming the
multiplicity of solutions;

3) to prove mathematically inequalities between /RR and
MIRR indicators in case of possible situations regarding ac-
ceptance, rejection or uncertainty of the researched project;

4) to study the influence of /RR and MIRR criteria on the
stability (safety) characteristics of the planned project;

5) to show the interrelations of the MIRR criterion with the
value of PI;

6) to consider the possibility of applying economic criteria,
such as NPV, IRR, MIRR, to determine the priority of realiza-
tion of multiplicity of investment projects of the company.

Methods. Fundamental analysis of mathematical formu-
las, advantages and disadvantages of investment analysis crite-
ria is given in the works by world famous scientists H. Bierman
and S. Smidt, J. Brigham and L. Gapenski, Van Horne, J. Lo-
rie and L. Savage. Therefore, below we will focus on consider-
ing the positions of modern authors on the discussed problem
in the field of investment.

In addition, the mathematical and graphical apparatus of
the study on the functions and interrelations between the eco-
nomic characteristics of future financial and production ac-
tivities of entrepreneurial activity was used.

Characteristics of the Internal Rate of Return criterion. By
definition, the /RR is a discount rate of all positive and nega-
tive cash flows of an investment project when their amounts
are equal to each other, i.e. NPV =0.

Therefore, Internal Rate of Return is a breakeven point of
the investment project based on the /RR discount rate of cash
flows. It characterizes the maximum acceptable relative level
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of costs possible during the implementation of this project
without losses for the owner. Therefore, it is a comparison
base when determining the stability (safety reserve) of the
project to a change in the discount rate ». Obviously, the proj-
ect should be assessed as acceptable if /RR > r, unacceptable if
IRR < r, and undefined if /RR=r.

According to the definition of Internal Rate of Return, the
following equation can be written

Yoy 14 (1)
“~(1+IRRY & (1+IRR}*’
where P, is revenues from the project in the k" period (k=0, 1,
2,..., h); n is project duration (time periods); /C; is investment
in the project in the k* period.
Here /C, means primary investment. Therefore, (1) can be
represented as follows

Z it = 1€, +1C,. )
A (+IRR)* = (1+IRR)

Formulas (1, 2) are equations of the n degree relatively to
IRR, therefore calculation of its value directly in the general
case is impossible. The interpolation method is usually used by
sequentially changing the discount rate », which brings the
NPV value closer to zero with a given accuracy to determine
the IRR value.

The disadvantages of the /RR criterion are usually attrib-
uted by some researchers to the lack of properties of choosing
the only best investment project from many possible (alterna-
tive, interdependent, etc.). However, it was already proven
long ago that the correct decision about the acceptance or re-
jection of future investment is achieved only with the integrat-
ed use of all indicators of investment analysis. For example, it
is often noted that there is a contradiction between the NPV
and /RR indicators of projects that differ significantly in scale
or in terms of implementation.

However, there are two disadvantages of the /RR criterion,
which are immanently inherent in this criterion and are admit-
ted by the overwhelming majority of specialists in the field of
investment analysis.

The first disadvantage of this indicator is related to the
choice of the discount rate of future cash flows — the value of
the /RR instead of the generally accepted rate . As a result of
such unjustified replacement, the efficiency of the investment
project (/RR) is distorted towards its overestimation. More-
over, if the values of /RR and r do not differ much from each
other, the distortion of the efficiency of the project is insignifi-
cant. But in a situation where the /RR is much higher than r,
the value found is subject to significant and unreasonable
overstatement. From this we can conclude that high-efficiency
capital investments according to the /RR criterion will errone-
ously look even more attractive, in contrast to low-efficiency
projects.

The second disadvantage follows from the property of the
function NPV =f(r) for investment projects with non-ordinary
cash flow. Equation (1) can have several real roots, and the
graph of the function can intersect the abscissa at several
points. In this case, there is uncertainty due to the plurality of
IRR values. In addition, for investment projects with non-or-
dinary cash flows, equation (1) may have no real roots at all,
and the graph of the function NPV =f(r) may not intersect the
abscissa axis. In this situation, the value of the Internal Rate of
Return is not possible to determine either.

Characteristics of the Modified Internal Rate of Return cri-
terion and its comparison with other indicators of investment
analysis. MIRR is a discount rate at which the terminal value of
the project is reduced to the present moment and is equal to
the present value of all investments associated with this proj-
ect. The MIRR, by definition, is a modification of the Internal
Rate of Return indicator, which is designed to eliminate the
two above-mentioned disadvantages of the /RR criterion. The

MIRR and IRR indicators for this investment project are fully
consistent, i.e. if /RR > r, the inequality MIRR > r is satisfied,
if IRR < r, then MIRR < r and with /RR = r, the equality
MIRR = ris solved with the corresponding conclusions on the
acceptance (rejection) of the project under study.

Like the /RR, the Modified Internal Rate of Return is a
relative financial measure of the efficiency of an investment
project, which is often used when budgeting capital investment
of companies in order to rank alternative investments of ap-
proximately the same size.

Calculations of the MIRR are based on the following for-
mula, which follows from the conditions of its construction

S P (L4 ryk

k=1
Z": IC,
k:0(1+")k

Note that expression (3) has a real economic meaning
(MIRR > 0) only if the net terminal value (fractional numera-
tor under the root) is not less than the sum of discounted in-
vestment costs (fractional denominator under the root).

The value of (3) is always uniquely defined, in contrast to
(1), which may have no solution at all, or provides a set of
IRR values, for example, for a project with non-ordinary cash
flow.

Thus, by applying the same discount rate r, which is calcu-
lated by top managers of the company on the basis of risk-free
rate, risk premium, inflation rate, etc., criterion (3) manages
to eliminate both of the above disadvantages of the /RR.

Establishing a relationship between the studied criteria. By
analogy with the /RR indicator (2), equation (3) can be repre-
sented as follows

MIRR=, ~1. 3)

P (l+ry*
" 1€,

(1+ MIRRY" ;(l-rr)k

+IC,. )

Let us now consider the interrelation between the /RR and
MIRR values for the same investment project with non-ordi-
nary cash flows. Comparison of expressions (2, 4) allows us to
write

nP1+ i~k
$_ A I 2RO e

_ — _ . (5
~(1+IRR)* “(+IRRY (1+ MIRR) S (1+r) )

Using elementary transformations, equation (5) is reduced
to the following form

D P(+IRRy"™* > P(1+ry*
k=1 k=1

= +
(1+ MIRR)" (6)

(1+IRR)Y"

LIC, & IG
" Z(1+[RR)" Z(1+r)k '

k=1 k=1

Let us analyse three possible situations concerning the ac-
ceptance (rejection) of the investment project under study.

1. Uncertainty of conclusions: » = /RR. In this case, the
interrelation (6) becomes the equality

> P(1+IRRy"* > P.(1+IRR)"*
k=1 _ k=l , )
(1+IRR)" (1+ MIRR)"
which results in /RR = MIRR. Therefore, in this situation, all
three criteria are equal to one another (r = IRR = MIRR), as
shown in Fig. 1.
2. An investment project is accepted: » < IRR. In this case,
in interrelation (6), the difference in square brackets is less
than zero, since

166 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2022, N2 5



r=IRR=MIRR
®

r

Fig. 1. Interrelations between the IRR, MIRR criteria and a
discount rate r for an investment project under conditions of
uncertainty

Z IC, - Z IC, .
SA+IRR* S (1+r)
And the equality in (6) is possible on one condition

z P.(1+IRR)"* Z P.(1+r)y*
k=1 < k=1 . (8)
(1+ IRR)" (1+ MIRR)"

The specified condition is fulfilled only when (1 + /RR)" >
> (1 + MIRR)". Consequently, when accepting an investment
project, the following inequality is valid: MIRR < IRR (Fig. 2).

3. An investment project is rejected: » > /RR. In this case,
in interrelation (6), the difference in square brackets is a posi-
tive value, since

Z 1C, k>z [Ckk-
o (+1RR) = (+r)

The equality in (6) is possible on this condition

D P (+r)*
> k=1 . (9)
(1+IRR)" (1+ MIRR)"

It can be satisfied when (1 + IRR)" < (1 + MIRR)". Conse-
quently, if an investment project is rejected, the following rela-
tionship takes place: MIRR > IRR (Fig. 3).

It is obvious that in the case of ordinary cash flows, all
those relationships between the /RR and MIRR criteria for the
same investment project, which have been proven above and
presented in Figs. 1—3 are also observed. Admittedly, in this
situation, the term on the right-hand side of (6) is equal to zero
and all the arguments given for the case of non-ordinary cash
flows are valid.

The IRR and MIRR criteria as indicators of the effective-
ness of an investment project can be used to find the absolute
(relative) Margin of Strength (M.S), which characterises the
sustainability and safety of the planned event

> P.(1+IRR)"*
k=1

MS qp=IRR—r; MS)p, = %r_’) x100;

(10)

_leoo_
r

MS,irr = MIRR—F; MS) e =

The absolute (relative) MS of a project reflects the possible
margin of variation of the actual values of the /RR, MIRR of a
project, caused by various unforeseen circumstances, such as
an increase in the discount rate r. In particular, if MS > 0,
(MS' > 0) expressions (10) show by how many units (per cent)
the potential profitability of an investment project can de-

r MIRR IRR
L @ @

7

Fig. 2. Interrelations between the IRR, MIRR criteria and a
discount rate r for an investment project, if it is accepted

IRR MIRR r
L L L

r

Fig. 3. Interrelations between the IRR, MIRR criteria and a
discount rate r for an investment project, if it is rejected

crease without drastically changing its acceptability, i.e. with-
out turning the project from profitable to unprofitable.

Evidently, the higher the MS indicator is, the greater the
margin of stability (safety) of the planned event is, the lower its
riskiness becomes and vice versa. If MS <0, (MS' <0), then its
value indicates by how many units (per cent) it is necessary to
increase the profitability of an investment project in order to
turn it from unprofitable to profitable.

Fig. 2 clearly shows that if a project is accepted, the calcu-
lation according to (10) ensures the solution to the inequalities
MSrp > MSypr > 0, MSirg > MSirg > 0. This means that in
this situation the Internal Rate of Return criterion gives a sig-
nificantly overstated estimate of the stability (safety) of an in-
vestment project in comparison with the Modified Internal
Rate of Return indicator.

Fig. 3 illustrates that if a project is rejected, the calculation
by (10) proves the validity of the inequalities MS;zg < MSyrr <
<0, MSirr < MS}irr < 0. And in a situation where the project
is rejected, the /RR criterion also provides an overestimation
compared to the MIRR, but no longer the stability (security) of
the investment project, and the necessary absolute (relative)
reduction of the actual discount rate r to convert the planned
event from unprofitable to profitable.

In our opinion, it is useful to compare the M/RR indicator
not only with the internal rate of return /RR, but also with the
Profitability Index as it is another characteristic of the efficien-
cy of an investment project. As shown in [5, 9], these indica-
tors are interrelated as follows

n
PI:[HM]RR) :
I+r

)

1
MIRR=(+r)PI"-1.

Moreover, their values are completely consistent with each
other and provide an identical assessment of the acceptance
(rejection) of the investment project.

Use of economic criteria in determining the priority of invest-
ment projects. Of certain theoretical and practical interest is the
application of the above criteria in the process of ranking the
planned financial and production projects. The fact is that top
managers of companies usually have m necessary investment
projects, and the main limitation of their implementation is
the lack of financial and material resources. Therefore, there is
a problem not only to determine the acceptability and effec-
tiveness of a concrete single project, but also to establish the
priority of some investment projects over others, i.e. rank
them in the future implementation while taking into account
the values of all s criteria, such as NPV, IRR, MIRR. Some
statistical methods for determining the priority of investment
projects (graphic, taxonomic) are considered in [9].

We propose to use mathematical approaches to solving the
problem, in particular, the method of main components
(MMC) [10, 11]. The main idea of the method is that s eco-
nomic criteria directly observed for m investment projects are
a demonstration of some latent feature, which should be eval-
uated and used as a generalizing criterion for the priority of
planned production and financial projects

Z=AF, (12)

where Z is the matrix of standardized values of economic cri-
teria of size s x m; A is the matrix of factor loads of size s x s; F
is the matrix of principal components of size s x m.

The information about the values of s criteria at the first
stage of the MMC is presented in the form of the original ma-
trix X of size s x m

X1 X o Xy
X X e X
X= 21 22 2m
(13)
xsl xsZ 'xsm
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The rows of the matrix (13) meet certain criteria, and the
columns — certain projects.

It is obvious that the criteria included in the matrix X are
heterogeneous, have different scale and different units of mea-
surement, as they describe different internal properties of in-
vestment projects. Therefore, the second stage of the MMC is
to standardize the original data and bring them to the same
scale. For this purpose, the following formula is used

7z i (14)

where X;, o;is the average value and standard deviation of the
criterion X; (i is the number of the criterion, i =1, 2,..., s; j is
the number of the investment project, j=1, 2, ..., m).

Standardization of criteria allows you to get rid of the scale
of their measurement, brings all the data to one scale. With the
normal distribution of criteria, the range of changes of stan-
dardized values is from -3 to 3. The standardized values of the
criteria found by formula (14) form a matrix Z.

At the third stage of the MMC procedure, the matrix of
pairwise correlation coefficients r is calculated between all cri-
teria — rows of the matrix X. The next matrix equation is used

r=ZZ"/m, (15)

where Z7 is the matrix transposed due to the matrix of stan-
dardized criteria Z.

The fourth stage of the MMC is devoted to determining
the matrix of factor loads 4

A=VA2 (16)

where A is the diagonal matrix of size s x s of the characteristic
roots A, of the matrix »; Vis the matrix of size s x s of normal-
ized characteristic vectors of the matrix » corresponding to the
characteristic roots A,.

This stage of the MMC is the main one from point of view
of the possibility of calculating the main components. In fact,
having determined the matrix of factor loads 4, it is easy to find
the matrix Ffrom the matrix (12).

In the last fifth stage of the MMC, the selected main com-
ponents for each researched investment project are measured.
Substituting in the expression (12) of the matrix of factor loads
A from (16), we obtain the following calculation formula,
which allows you to quantify the desired latent feature

F=A"A4Z. (17)

The value of the general component for the j investment
project according to expression (17) is as follows

a

& 1%
fy =3 (13
=1 M

The relative contribution (in percent) of the general com-
ponent in explaining the general variation of the initial eco-
nomic criteria is determined as follows

d; =100(A,/s). (19)

The found values of the general component are quantita-
tive estimates of the studied latent feature which is a generaliz-
ing criterion for the priority of planned activities. The obtained
standardized variables form the basis for ranking and grouping
of investment projects by the value of the latent general factor
that determines the variation and correlations of the observed
criteria. Thus, with the help of measured values of the general
component among the studied projects it is possible to excrete
groups of leaders, medium and outsiders by the size of the gen-
eralizing criterion of priority of planned production and finan-
cial projects and thus to solve the problem of their ranking.

Conclusions. The mathematical results of the study prove
that on condition that an investment project is adopted, the
Internal Rate of Return criterion overestimates its effectiveness
and the degree of its stability (safety) in comparison with the

Modified Internal Rate of Return indicator. And in a situation
when the project is rejected, the /RR criterion also provides an
overestimation compared to the M/RR, but no longer the sta-
bility (security) of the investment project, and the necessary
absolute (relative) reduction of the actual discount rate r to
convert the planned project from unprofitable to profitable.

In addition, it has been shown that such criteria as the
Modified Internal Rate of Return and the Profitability Index
are interconnected and can be expressed through each other.
Moreover, in the process of testing an investment project, their
values are fully consistent with each other.

The possibility of applying economic criteria (NPV, IRR,
MIRR) to determine the priority of the multiplicity of invest-
ment projects of the company based on the mathematical
method of the main components is shown.

As a prospect of further development in this direction, we
see the study on economic factors which make influence on
the differences between the values of the /RR and MIRR in the
analysis of investment projects.

In addition, some theoretical and practical interest is the
study on additional mathematical and statistical approaches to
the use of economic criteria in order to rank the multiplicity of
the planned production and financial projects of the company.
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Merta. AHaJi3 nepesar i He[10JiKiB TOKa3HUKIB BHYTPilll-
HbOI HOPMU MPUOYTKY i MOAM(pIiKOBAHOI BHYTPILLIHLOT HOP-
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MM OpUOYTKY SIK KpUTEPiiB e(DeKTUBHOCTI iHBECTULIIHHOTO
TIPOEKTY.

Metonuka. Y Tipolieci MpoBeIeHOro aHajidy BaxKJIMBi-
WX iHOUKATOpiB €(DEKTUBHOCTI iHBECTMIIIMHOTO IPOEKTY
OyB 3alissHMI MaTeMaTWUYHMU Ta rpadiyHuii anapaT mocii-
IDKeHHS (DYHKITIH i 3a71eXKHOCTe i Mixk eKOHOMiYHMMU XapaK-
TEPUCTUKAMU MaiOYTHiX (hiHAHCOBO-BMPOOHUYMX 3aXOIiB
OiANPUEMHUMUBKIN MiSUTBHOCTI.

Pe3ynbraTn. JlocmimkeHi XxapakTepUCTUKU KPUTEPilo
BHYTpPIlIHbOI HOpMU TMNpUOYTKY Ha 0a3i BiacTUBOCTEH
GbyHKLIT, 110 OMUCYE 3aJIEXHICTh YMCTOI MPUBEAEHOI Bap-
TOCTi TIPOEKTY BiJ BEJIMUYMHU CTaBKU AMCKOHTYBaHHS. Bu-
SIBJIEHI TOJIOBHi mepeBaru MoaudikoBaHOI BHYTPillIHbOL
HOpPMHU TNPUOYTKY B TMOPiBHSHHI 3 ii HeMomudikoBaHUM
aHaJioroM. MaTeMaTUYHO JOBeleHi HEPiBHOCTI MiX yKa3a-
HUMHU iHAMKATOpaMM, MpOaHaIi30BaHO iX BIJIUB Ha Xapak-
TEPUCTUKU CTiIKOCTi (O6€3MeYHOCTi) iHBECTULIIHHOTO MPO-
eKTy, TTI0Ka3aHO B3aEMO3B’SI30K KPUTEPil0 MoaupiKoBaHOL

BHYTPIlIHbOT HOPMU MPUOYTKY 3 BEJIMYMHOIO iHAEKCY MPpU-
OyTKOBOCTI.

Haykosa HoBusHa. [losisirae B MaTeMaTUYHOMY JOBEIEH-
Hi CHiBBiIHOLIEHb MiX MOKa3HUWKAMMW BHYTPIllIHbOI HOPMU
npubyTKY i MOAM(}iKOBaHOT BHYTPillIHbOT HOPMU MPUOYTKY,
a TaKOX B3a€EMO3B’SI3KY KPUTEPit0 MOIU(PiKOBAHOT BHYTPIIlI-
HbOI HOPMU MPUOYTKY 3 iHAEKCOM MPUOYTKOBOCTi iHBECTH-
LIIHHOTO MPOEKTY.

IIpakTyHa 3HAYMMicCTh. TeOpEeTUYHI BUCHOBKM Ta TMpO-
Mo3ullii MOXYTb OYTM BUKOPMCTAHi y XO[i iHBECTULIIHHOTO
aHajiizy MaiOyTHiX (piHAHCOBO-BUPOOHMYUX 3aXOJiB y Bi-
TYMU3HSIHIA €KOHOMilli, 1110 BiIKPMBAE MOXJIMUBICTb pallio-
HaJIbHOTO 3aCTOCYBaHHSI PECypCiB y MiANPUEMHUIbKINA Ii-
SITLHOCTI Ha BCiX PiBHSIX YIPaBIiHHS Oi3HEC-TIPOLIECaMU.

KitouoBi ciioBa: ingecmuuyitinuii npoexm, 6HympiuiHs HOpMa
npubymky, inoekc npudymioeocmi, uucma npugedeHa 6apmicms
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