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ANNOTATION

There was elaborated software of simulation model in C ++
Builder 6 environment, which allows calculating the net present
value (NPV) criterion according to the set parameters, displaying
the new data at the change in indicators, rates, primary invest-
ments. There was also carried out the statistical analysis of the
results of experimenting with the simulation model, including the
construction of charts and confidence intervals.

Keywords: fuzzy modeling, economic efficiency, NPV criterion,
innovative project, LTE-technology, mobile operator.

AHOTALIA

Y cratTi po3pobneHo nporpamHe 3abe3nedyeHHs iMiTauinHoi
mogeni B cepegosuLi C ++ Builder 6, sike Aae 3amory po3paxoByBa-
TW YUCTY HaBedeHy BapTicTb kputepito NPV 3a 3agaHnummn napame-
Tpamu, Bijobpaxatoumn HOBI AaHi NPy 3MiHI B NOKa3HUKaXx, CTaBKax,
NEePBUHHUX IHBECTULSIX, @ TAKOX NPOBOAUTY CTAaTUCTUYHWUI aHani3
pesynbraTiB eKCrepyMEeHTYBaHHS 3 iMiTaUiiHOK MOZENnto, y ToMy
yucni nobyanoBy rpadikis i AOBIpYMX iHTEPBaniB.

KnroyoBi cnoBa: HeuiTke MOOENOBaHHS, EKOHOMIYHA edek-
TUBHiCTb, kpuTepin NPV, iHHoBauinHui npoekT, LTE-TexHonorii,
onepatop MoGinbHOro 3B’A3KY.

AHHOTALMA

B cTaTbe paspaboTaHo nporpaMmHoe obecrneyeHe nmmuTaum-
OHHOM Mogenu B cpepe C ++ Builder 6, koTopoe no3sonseT pac-
CUMTLIBATb YUCTYIO NpPUBELEHHY0 cToMMOCTb kputepus NPV no
3afaHHbIM napameTpam, oTobpaxas HoBble JAaHHbIE NPY U3MEHe-
HWW B MoKasaTensx, cTaBkax, NEPBUYHLIX MHBECTULMSX, @ Takke
NPOBOANTL CTAaTUCTUYECKUIA aHanM3 pe3ynbsTaToB AKCMepPUMEHTH-
pPOBaHWS C MMWUTALMOHHOW MOZENbio, B TOM YWCIe NOCTPOeHWe
rpachMKoB 1 JOBEPUTENBHBLIX MHTEPBASIOB.

KntoueBble cnoBa: HeveTKoe MOAENMpoBaHWe, 3KOHOMUYe-
ckas adpdektnBHOCTb, kputepui NPV, MHHOBaLWOHHBIA MPOEKT,
LTE-TexHonoruu, onepatop MOGUnNLHON CBA3N.

Introduction. The main problem of the devel-
opment of innovative activity of mobile operators
in Ukraine is the low level of funding from the
introduction of new technologies that can gen-
erate significant revenues to the budgets of the
mobile operators and the state as a whole. The
introduction of 4G LTE-technologies by the do-
mestic enterprises is an effective mechanism for
transforming the quality of mobile services to in-
novative development of the telecommunications
sector.

An important contribution to the study of the
theoretical and practical aspects of innovative de-
velopments of the telecommunications sector was
made by such prominent scientists as V.N. Or-
lov, V.M. Granaturov, E.A. Knyazeva, G.A. Ot-
livanskaya, N.S. Bobrovnichaya, I.Y. Lebedeva,
S.I. Gritsulenko. At the present stage of market
reforms of the telecommunication industry, new

organization and economic issues, related to glob-
al market integration, appear.

In Ukraine the traditional kinds of 4G tech-
nology, adopted to domestic climate and very
popular at the world telecommunication indus-
try. 4G and LTE-technology demand regular com-
plex scientific monitoring of economic aspects
of their products in unstable market conditions.
This actual problem defined and theme, logical
structure and results of the submitted research.

Problem Statement. Of the article is to deter-
mine possible ways of LTE-technology introduc-
tion of Ukraine telecommunication industry as a
precondition for development of clear and trans-
parent state policy. Such as should serve as the
basis for regional organizations activities taking
into account experience of other counties in 4G
development regulation. Future research in this
area will contribute to more accurate models of
calculate the net present value (NPV) of project
with LTE-technology introduction in Ukraine
telecommunication industry.

Results. By now there have been proposed sev-
eral dozens of methods for the calculation and
analysis of the economic effect of innovative proj-
ects of the enterprise development. The evalua-
tion of economic efficiency of the introduction of
new technologies in the enterprise is an essential
part of its feasibility study [1, p. 18-36]. Thus,
there can be distinguished four main groups of
methods that allow determining the effect of the
introduction of technologies: financial, qualita-
tive, quantitative, probabilistic.

One of them is the criterion of the net present
value (NPV), which shows the amount of mon-
ey that an investor expects to receive from the
project after the cash inflows recoup his initial
investment costs and the recurring cash outflows
related to the implementation of the project upon
the introduction of new technologies on the enter-
prise in future [2, p. 33—38].

The NPV criterion is the most important cri-
terion of economic efficiency of projects and rep-
resents the difference between all the cash inflows
and outflows at the present moment of the invest-
ment project assessment [3, 76 p.]. This criterion
also has several drawbacks and cannot be the only
means of investment evaluation. NPV determines
the absolute value of the return on investment
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and most likely, the bigger investment
the greater the net present value will be. [,
All cash payments are estimated taking | '

into account the risks and their time |
value, it means that NPV is the value
that is added by the project itself [4, 22— |
29 p.]. Obviously, each project on inno-
vation technologies requires investment
Inv. The corresponding range of activi-
ties after their implementation will lead
to the sale of products or services. As
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a result of these services sale there ap-
pears discounted cash flow CF. Typical-
ly, the entire process is seen at certain
times throughout the project life cycle
from the time of its implementation [5,
48-51 p.; 6, 121-127 p.].

In order to calculate the net pres-

Komerted

e

e Ve

ol o g v o ol e wre ) LT

et o B

ent value of the project on the imple-
mentation of LTE — technologies by the
Ukrainian mobile operators there was
developed a simulation model in the environment
of C ++ Builder 6 allowing to automatically cal-
culate the absolute and relative risk values of
investment project [7, 132-139 p.]. Where the
absolute indicator is the standard deviation of the
project (shows the amount of potential losses on
this investment project). In this case, the relative
indicator of the project is the probability coeffi-
cient determining what kind of risk threatens in-
vestment to the future of the investment project.
It also shows the evaluation of the effectiveness
of the investment project based on the indicator
of risk-priority, which allows making justified
decisions on the feasibility of the future project
implementation.

Based on the central limit theorem, it can be
stated that the probabilistic distribution of the net
present value of the project has normal distribu-
tion. It can be verified by constructing a histogram
of the obtained values with the help of the devel-
oped software system of simulation model in C ++
Builder 6 environment is represented in Figure 1.1.

Normally distributed random variable of eco-
nomic phenomena is continuous, and its differen-
tial distribution function determines the density
of the probability distribution for each x. The di-
agram of function of the normal distribution is
determined by the normal curve or the Gaussian
curve. An important property of the diagram of
the differential function of normal distribution
is its area restricted by the normal curve and the
x-axis, always equal to 1.

Using the density of the normal distribution
allows reflecting the probability of the appear-
ance of random variable. To estimate the proba-
bility that the random variable gets into the inte-
gral, the integrated density function is used:

X
fe) = [f@at,

where f(t) — differential function of the nor-
mal distribution

Fig. 1. 1 Calculation of the NPV criterion
for normal law of distribution

Assuming that the NPV is normally distrib-
uted value p with expectation E (NPV) and the
standard deviation ¢ (NPV), we can find the prob-
ability that the NPV > 0. At the same time this
becomes likely that the damage of the project will
be less than the 10% (discount rate), and when
NPV = 0 the project profitability is equal to the
discount rate.

We also assign each j-th scenario the likelihood
of its implementation P. The sum of the probabil-
ities on all the presented scenarios equals to one.

The model of calculation of the net present
value for normal law of distribution showed that
the expected net present value of the project E is
60518,5.

The primary investments
amounted to UAH 1000000.

The absolute standard deviation is 20082,3.

The individual variation coefficient of the
project on the implementation of LTE— technolo-
gies in Ukraine is 939623104,0.

The changes of the values of the standard nor-
mal distribution parameter ka are reflected in ta-
ble. 1.1.

of the project

Table 1.1
Confidence level, % Parameter k_
90 -1,31
95 -1,68
98 -2,07
99 -2,28

Table 1.1 shows the changes of the values of
the standard normal distribution parameter ko, at
the confidence level of 90%, the value is -1,31,
while increasing the probabilistic threshold to
98% ka equals to -2,07 and 99% equals to -2, 28.

Consequently, the probability that the loss
of the planned project on the implementation of
innovations, such as4G LTE - technologies in
Ukraine is less than 10% equal to 28% accord-
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ing to this assessment. This amount in-
dicates positive net present value and
shows the growth of the value of invest-
ed capital as a result of the project im-

bt prper—

I dnay Fo s el |

PUT PARAMETERS

plementation. Thus, the value of NPV> I s i ] R— ; —

S
0, which means that the project is prof- RIHH )
itable for the investor and the enterprise
as a whole [8, 176-178 p.].

Model for calculating the NPV crite-
rion using the exponential law of distri-
bution is shown in Fig. 1. 2. The case

where the gamma of distribution is with
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parameters a = 1, b = A> 0.

Fig. 1.2 shows the change of the val-
ues depending on the set parameters, |
such as probability:

P 0,40 exp (NPV) = 0,02024

P 0,35 exp (NPV) = 0,04815

NELL

P 0,25 exp (NPV) = 0,09915
P 0,20 exp (NPV) = 0,17669
P 0,10 exp (NPV) = 0,39675

The corresponding results of the calculations
are represented in the diagram in Fig. 1.2. The
continuous uniform distribution of the random
variable in the probability theory takes the value
belonging to interval [a, b] indicating where the
probability density is constant in this interval.
The model for calculating the NPV criterion us-
ing the uniform law of distribution is shown in
Fig. 1. 3.

Random variable X is distributed in interval
[a, b], when its density in the distribution inter-
val is constant. Uniform distributions is applied
in those cases where the point is randomly related
on interval [a, b], then X is the abscissa of the
set point.

The diagram of density of the uniform law
of distribution is shown in Fig. 1.3. which rep-
resents the changes of value depending on the set
parameters, for example with probability: at P
0,20, (NPV) = 100000,0 in each case F (NPV) is
equal to 0.39; when P 0,40, (NPV) = 77777,8;
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Fig. 1. 3 Calculation of the NPV criterion
for uniform law of distribution

when P 0,60, (NPV) = 59259,3 and with the prob-
ability when P 1,00 (NPV) = 23703,7.

Conclusions. However, having analyzed the
amount of damage and profit for innovative proj-
ect, we can single out that the expected net pres-
ent damage was E (NPV) = 60518,5 UAH, and the
expected net present value was EL = 181117,16
UAH upon the project deviation. It follows that
the damage is minor compared to the revenues
that can be obtained by the mobile operators of
Ukraine upon the introduction of LTE — technol-
ogies. In general, having analyzed the obtained
calculations it should be noted that the specific
value is a special case and for the credibility it is
necessary to conduct a series of experiments with
the model.

Future development of telecommunication in-
dustry of Ukraine and fuller realization project
potential and domestic producers should be asso-
ciated with the introduction of innovative tech-
nologies, including using high-tech of mobile op-
erators.

In further research it is planned to
calculate Monte—Carlo analysis risk for
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project with 4G LTE-technology intro-
duction in Ukraine, identify their weak-
nesses and justify measures to increase
the efficiency of innovative production
in Ukraine market.
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