IPUPOION YEIOBEK BBICTYIMAET B JBYX MIIOCTACAX: KaK CYIIECTBO OMOJIO-
TUYECKOE, CO CBOMMU YTUIIMTAPHBIMU, TPUKIIAJHBIMU UHTEPECAMU, U KaK
COLMAJIbHBIM HMHJUBHUJ, CHOCOOHBIM K MpHUpoAonpeoOpasyromen aes-
TEJbHOCTH. Paznuuus Mexay HUMHU OOYCIOBIMBAIOT U (HOPMY B3aUMO-
OTHOLICHUN C OKPYKAIOIIEH Cpelor, MU, CIEAOBATEIBHO, 3HAYUTEIBHO
MEHSAIOT (YHKIIMOHAJIbHYIO ONPEEICHHOCTh BO B3aUMOACHCTBUH.

B noBcegHeBHON mpakTuke (HOPMBI OLIEHOUHOI'O B3aUMOJAEHCTBUSA
C NMPUPOJHOU Ccpenoi, Ouojoruueckas U couuaibHas, He auddepeHnu-
pPYIOTCS, HO Ha YPOBHE TEOPETUUYECKOr0 aHajIM3a MOJ0O0HOE pa3fcieHHe
HEOOXOAMMO B CBSI3M C TEM, YTO OHU OTJIMYAIOTCA MEXAYy CcOoOOMu
10 OCHOBHBIM ITapaMeTpaM: LessiM, QyHKIMAM, MaciuTabaM MposIBICHUS.

YJIK 338.984
H.H. Ajib, PhD student (BSTU, Minsk)

MONTE CARLO SIMULATION IN INVESTMENT PROJECTS

The Monte Carlo simulation is widely used in investment projects,
primarily under conditions of uncertainty and risk.

It is convenient because it is successfully combined with other eco-
nomic and statistical methods, game theory and other methods of opera-
tions research. But practice has shown that it often provides more optimis-
tic results than other techniques such as scenario analysis. The reason is
obviously due to the enumeration of intermediate options.

The Monte Carlo method is a method for assessing the influence of
the system parameters uncertainty in a wide range of situations. It is com-
monly used to estimate the range of results and the relative frequency of
values within this range for quantities such as cost, duration, productivity,
demand, etc. The Monte Carlo simulation can be used for two different
purposes:

— transformation of uncertainty for conventional analytical models;

— calculating probabilities if analytical methods cannot be used.

The input to a Monte Carlo simulation is a well-developed model of
the system, information about the type of input, sources of uncertainty, and
required output. The input data and their associated uncertainty are treated
as random variables with appropriate distributions. Often uniform, triangu-
lar, normal, and log-normal distributions are used for these purposes.

The research process includes:

— model definition or an algorithm that most accurately describes the
system’s behavior.
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— numerous model application by using a random number generator
to obtain the output of the model (system simulation). If necessary the ef-
fects of uncertainty can be simulated. The model is written in the form of
an equation expressing the relationship between input and output parame-
ters. The values selected as inputs are received from appropriate probability
distributions characterizing the uncertainties in the data.

Using a computer, the model is repeatedly used (often up to 10,000
times) with different inputs and after you can obtain an output. Inputs can
be processed using statistical methods to obtain estimates of the mean devi-
ation, standard deviation, confidence intervals.

Typically, the model can be extended in various ways, for example
by:

— changes in the interaction elements of model in the system (for ex-
ample, the second element is in reserve and is put into operation immedi-
ately after the failure of the first element);

— replacing a fixed probability of failure-free operation with a varia-
ble (for example, subordinated to a triangular distribution) when the proba-
bility of failure-free operation cannot be accurately determined;

— using a flow parameter or failure rate parameter in combination
with a random number generator to generate time to failure or to failure
(exponential distribution, Weibull distribution or other distribution) and re-
covery time.

The Monte Carlo method can be used to assess the uncertainty of fi-
nancial forecasts, the results of investment projects, in case of predicting
the cost and schedule of the project, business process violations and per-
sonnel replacement. This method is used in situations where the results
cannot be obtained by analytical methods or there is a high uncertainty in
the input or output data.

The output may be characteristic values, a probability or failure rate
distribution, or the output may be an identification of the main model fea-
tures that have a major impact on the output.

The Monte Carlo method is commonly used to estimate input or out-
put distributions or characteristics of a distribution, including the estima-
tion:

— probabilities of established states;

— values of output quantities for which boundaries are set corre-
sponding to a certain level of confidence, which should not be violated.

An analysis of the relationship between input and output values can
reveal the relative importance of system performance factors and identify
ways to reduce the uncertainty of output values.

We introduce the advantages and disadvantages in next table.
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Table — Advantages and disadvantages of Monte Carlo simulation (MCS) [1]

Advantages

Disadvantages

1

2

MCS can be adapted to any distribution of in-
put data, including empirical distributions
based on observations of relevant systems

The accuracy of the solutions depends
on the number of iterations that can be
performed (this shortcoming becomes
less significant as the speed of the
computer increases)

The models are relatively simple to work with
and can be extended as needed

The method assumes that the uncer-
tainty of the data can be described by
a known distribution

The method allows taking into account any
impacts and relationships, including such sub-
tle ones as conditional dependencies

Large and complex models can be dif-
ficult for modelers and make it diffi-
cult to involve stakeholders

Sensitivity analysis can be applied to identify
strong and weak influences

MCS cannot adequately model events
with a very high or very low probabil-
ity of occurrence, which limits its use
in risk analysis

The models are clear and the relationship be-
tween inputs and outputs is transparent

MCS allows the use of efficient models for the
study of multicomponent systems, such as the
Petri net

MCS allows achieving the required accuracy
of the results.

Method software is available and relatively
inexpensive (for example Excel program)

As we can see The Monte Carlo simulation has more advantages that
disadvantages, very useful for investment projects, not so difficult if you
use the Excel program, but not widely used for risk analysis.

Lebanon has been in a deep financial and economic crisis for more
than two years (2019-2021 years), accompanied by political and social ten-
sions. Against the background of the crisis, the banking system was almost
completely paralyzed, the national currency depreciated more than 20 times
against the dollar. As a result, more than 70% of the population fell below
the poverty line without being able to provide a daily ration of food.

Nowadays Lebanon has a few positive prospects against the back-
ground of Iranian influence, international misunderstanding, national divi-
sions, confessional manipulation and humiliation of the state. The invest-
ment projects are not so available to get but time doest stop at a point.
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