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Introduction. There are numerous methodologies that can be employed to evaluate the risks associated
with investment. The most pertinent techniques are sensitivity analysis, analysis of alternative scenarios,
and Monte Carlo simulation. A sensitivity analysis enables a project to be evaluated in a comprehensive
and expeditious manner, akin to a crash test. Accordingly, this method is the most prevalent. This method
is employed to ascertain the factors that exert the greatest influence on the project, as well as to quantify the
impact of factors that are challenging to anticipate. Notwithstanding the aforementioned disadvantage, the
simplicity of calculation and the lack of correlation between individual factors represent significant advantages
of this method. In order to apply this method, it is first necessary to identify the independent factors.

In order to evaluate alternative scenarios, it is necessary to construct three scenarios: a pessimistic, an
optimistic and a realistic one. The analysis of this method enables the relationship between the parameters to
be considered, as well as the potential options for the implementation of the project. The primary limitation of
this approach is the necessity for extensive preparatory work, the lack of available information, and the scarcity
of qualified specialists.

The Monte Carlo method represents the most accurate, yet more complex, approach to risk assessment.
The Monte Carlo method allows for the analysis of socially significant projects, the consideration of the
interdependence of certain project parameters, and the evaluation of projects with a high degree of accuracy.
This is the most significant method for the analysis of costs and associated risks. One disadvantage of this
method is the necessity for specialised software.

One of the most effective methods for generating creative ideas is brainstorming. It is a collaborative
approach to the generation of novel ideas and solutions within a constrained timeframe. The method is
employed in business meetings with the objective of resolving complex problems. The most significant benefit
of this approach is that it fosters creative thinking and the generation of ideas during the brainstorming process.
This method is predicated on the principles of intuition, receptivity, transcendence of conventional modes of
thought, originality, and imagination.

The disadvantages of this approach include a deviation from the main idea and a lack of provision of a
carefully developed idea. Furthermore, it is difficult to choose among a large number of ideas. The success of
an investment activity is contingent upon the efficacy of the risk analysis conducted during the implementation
of the investment and construction project. The utilisation of a multitude of analytical techniques in conjunction
with one another enables the minimisation of existing risks and potential losses, thereby enhancing the
efficiency of the implemented project.

Conducting a comprehensive analysis of project risks, understanding the strengths and weaknesses of
valuation methods helps to make the right decision and choose the most appropriate method [5].

Improving the existing risk management systems ensures the reduction of the negative impact on the activities
of the construction organisation, control and evaluation. The development of an investment risk management
mechanism allows managing unplanned expenses and increases the organisation's competitiveness.
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Analysis of recent research and publications. The classification of investment risks is a highly diverse
field of study. One of the classification types, according to the main characteristics, is as follows:

1. The following types of risk are distinguished according to the areas of manifestation:

1) Economic — the risk associated with changes in economic factors. Since investment activity is carried out
in the economic sphere, it is more exposed to economic risk;

2) political — various administrative restrictions on investment activity associated with changes in the
political course pursued by the state;

3) social risk — the risk of strikes, unplanned social programmes implemented under the influence of
employees of investees and other similar types of risk;

4) environmental risk — risk arising from the effects of various environmental disasters (floods, fires,
earthquakes, etc.) that adversely affect the operations of investees;

5) other types — these include racketeering, theft of property, fraud by investment or business partners, etc.

2. The following types of risk can be distinguished according to the form of investment:

1) Real investment risk includes, for example, unsuccessful selection of a site for an object under
construction, interruptions in the supply of construction materials and equipment, significant growth in prices
for investment goods, selection of an unqualified or unscrupulous contractor and other risks; factors affecting
the timely commissioning of an investment object or reduction of income (profit) during its operation;

2) financial investment risk is the risk of an ill-considered choice of financial instruments for investment,
financial difficulties or bankruptcy of individual issuers, unexpected changes in investment conditions, direct
deception of investors, etc.

3. There are two types of risks based on their sources [6]:

1) Systematic risk is the risk inherent to any business operation within the market system, affecting all
participants in investment activities and forms of investment. It encompasses changes in the stages of the
economic development cycle of the country or the market development cycles of the investment market,
significant changes in tax legislation in the investment field, and other factors that the investor cannot influence
when choosing investment objects;

2) unsystematic (or specific) — this type of risk is inherent in a particular investment object or the activities
of a particular investor. This may be due to incompetent management of the investee organisation (company,
firm), increased competition in a certain segment of the investment market, irrational structure of invested
funds and other similar factors that may have significant negative consequences.

The distinction between systematic and unsystematic investment risk is a fundamental aspect of the theory
of effective investment portfolio formation, which will be elaborated upon subsequently [2]. As investment risk
is defined as the possibility of unexpected financial losses, the level of risk is determined by the discrepancy
between the anticipated return on an investment and the calculated average return. Consequently, the evaluation
of investment risk is inherently linked to the assessment of anticipated income and the potential for loss.

The risk security structure in project financing is comprised of three main components: a mortgage on
project assets, an income flow (or cash flow) from the project, and risk sharing by contractual terms. The
aforementioned elements are underpinned by a comprehensive risk and vulnerability analysis of the project.
The following Tables (1 and 2) present the forms of safety against risks that can be employed prior to and
following the completion of work, respectively.

Table-1
Forms of risk protection before completion

Risk Security forms Who provides
Closure of the project Guarantee against cash shortages Shareholders
Delays in starting work | Penalty clause in the contract of advance profit insurance Contractor's insurer
Cost increase Fixed price, turnkey contract with penalties Contractor
Technical injury Professional liability guarantee Suppliers insurers
Physical damage Reconstruction of insurance/benefit insurance Insurers
Attrition Penalty clauses in contracts (in case of delay in performance) Contractor shareholders

Guarantee against cash shortage

Source: compiled by the authors
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Table-2
Security forms for post-execution risks

Risk Security forms Who provides
Sales risk Long—term.purchase and sale contracts with a minimum price/ Sellers
formula price
Failure to meet the Insurance (property damage/interruption/marine) Insurers suppliers
production plan
Poor management Long-term supply contracts Controller
Cost overruns Management contract Flnan01gl plan
of suppliers
Increased financial costs | Determination of a fixed price by a formula in the contract Financial partner
Currency risks Contingency funding swaps or fixed interest rate swaps Financial partner
Restrictions A .
on confiscation or foreign |Forward foreign exchange contracts or swaps ppropriate government
exchange transactions authority

Source: compiled by the authors

Objectives of the article. The principal objective of this article is to examine the methods of predicting and
minimising potential risks that may affect the financing of investment projects, both in conditions of certainty
and uncertainty.

The main material of the study. In the process of evaluating the potential financial losses associated with
investment activity, both absolute and relative indicators are employed. The absolute amount of financial losses
related to investment risk can be defined as the total loss incurred by the investor (or potentially possible) as a
result of the occurrence of an unfavourable situation characteristic of this risk. The relative amount of financial
losses related to investment risk is calculated as the ratio of the amount of loss to the main indicator. This could
be, for example, the amount of expected income from the investment, the amount of invested capital, and so forth.

Investment risks are assessed for each investment project and financial instrument. They are measured
using various methods and calculations [1]:

— Mean square deviation;

— coefficient of variation (coefficient of variation);

— B-coefficient;

— expert method.

The mean square deviation is the most common indicator for assessing the level of investment risks.
The calculation of this indicator allows to take into account the variability of the expected return on different
investments. Consider the mechanism of investment risk assessment based on the mean square deviation
(Table 3).

Table 3
Probability distribution of expected profit for two investment projects
. Investment Project A Investment Project B
Possible values S .
. Estimated Amount Estimated Amount
of investment . - . -
market income, Probability of expected income, Probability of expected
conditions thousand value income, thousand value income,
AZN thousand AZN AZN thousand AZN
High 1800 0,25 450 2400 0,20 480
Medium 1500 0,50 750 1350 0,60 810
Low 600 0,25 150 300 0,20 60
Cumulative — 1,0 1350 — 1,0 1350

Source: compiled by the authors

A comparison of the data pertaining to individual investment projects reveals that the estimated income for
Project A falls within the range of 600,000 to 1,800,000 AZN. The total expected income is 1,350,000 AZN.
The total expected income for Project B is 1,350,000 AZN, with a variance of between 300,000 and
2,400,000 AZN. A straightforward comparison of the two projects reveals that the risk of implementing Project
A is considerably lower than that of Project B, which exhibits a greater degree of income variability.
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Although the average amount of expected revenue in both projects is the same.

Project A:

xi= an 13 35 O _ 450 thousand AZN ;
Project B:

03 = & = 1350 =450thousand AZN .
The range of variation and mean squarg deviation will be different:
Width of variation:

Project A: R =X, —Xnn R ,=1800—-600=1200 thousand AZN ;
Project B: R, =2400-300= 2100 thosand AZN .

In accordance with the data presented in Table 4, the anticipated return on each investment project is to be
calculated. Given that the data are provided on an individual basis, it is possible to employ straightforward
formulas for calculating variance. In order to calculate the variance, it is first necessary to calculate the mean.
The variance for each investment project (Table 4) is to be calculated. The anticipated income is expressed in
thousands of manats.

Table 4
Investment Project A Investment Project B
_ —\2 - —\\2

income. thousand AZN | ¥%0 | (F75) | incomenthousandazn | X% | (v=%)

450 0 0 480 30 900

750 -300 90000 810 360 129600

150 -150 22500 60 -290 84100

Com:1350 - 112500 Com:1350 - Com:214600

Source: compiled by the authors

Since the data is presented individually, it is necessary to use simple formulas for variation indicators.
The initial step is to calculate the expected income for each investment project [1]:

. _ 22X _1350
Average expected return (Project A) x, = =— = - =450;
n

Zx 1350
for Project B, the expected average income is X, = —=450;

z:(x_f,cl)2

n

Z(x_fn)z

n

112500

for Project A, the variance is equal to ¢ ,* = =37500;

_ 214600 — 71533

for Project B, the variance is equal to 6,” =

Root mean square deviation:

For Project A, the root mean square deviation is equal to G, ,f =+/37500=193,6;
for Project B, the root mean square deviation is equal to o, ,{ =+/71533=267,5.

The coefficient of variation is a statistical measure that enables the assessment of risk in situations where the
anticipated average returns vary significantly. The coefficient of variation (V) is calculated using the following
formula:

v =2.100%.
X
According to the example above, the coefficient of variation for Project A is
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v, =2.100% = 225 100% ~ 43.6%:
X 450
. . . . c 267,5
The coefficient of variation for Project B is equal to, V', =—-100% = 50 100% ~ 59.4% .

X
An investment project (IP) is defined as a system of organisational, legal, settlement and financial documents

that are necessary for the implementation of any actions related to its placement or use for the purpose of
increasing capital in various areas of the economy, or for the description of such actions.
Current values of B-coefficient (Table 5) are as follows [1]:

Table 5
Current values of B-coefficient
B-coefficient value Security risk level
p=1 Medium
p>1 High
B<1 Low

Source: compiled by the authors

An investment project is completed upon achievement of a specified rate of return or other indicator
reflecting the investment objectives.

Thus, as the value of the f-coefficient increases, the level of systematic investment risk also increases.

In instances where the investor lacks the requisite information or statistical data to calculate the
aforementioned indicators, or in the absence of a comparable investment project, the expert method of risk
assessment is employed. This method is founded upon the assessment of duly qualified specialists (investment,
insurance, financial managers) and the subsequent mathematical processing of the findings derived from this
assessment. In order to obtain a more detailed description of the level of investment risk for the project, it is
necessary to focus the inquiry on certain types of risk that are characteristic of a particular investment project.

Conclusions. The results of the risk assessment for individual investment projects allow to quantify their
level. The following assessment criteria are used for this purpose:

1. Risk-free investments. In foreign practice, such investments usually include short-term government
bonds. In the conditions of the Russian investment market, similar fund instruments can be considered risk-
free by a large convention. When such fund instruments are issued, they can probably be called the least risky
investment objects, i.e., they are considered the minimum starting point for investment risk.

2. Investments with an acceptable level of risk. The criterion of acceptable risk level is the probability of
losing the entire amount of expected net profit on the investment project under consideration.

3. Investments with a critical level of risk. In this case, the risk level criterion is the probability of losing
not only profit, but also the entire amount of the estimated total income from the investment project under
consideration.

4. Investments with a level of catastrophic risk. The criterion for this level of risk is the probability that the
investor will lose all its assets as a result of bankruptcy.

A further aspect of investment management is that of risk assessment. It is not possible for the investor to
select a risk-free investment project (and in the real world there are few, if any, such projects), which gives
rise to the question of how the level of risk should be compensated. The answer to this question is provided by
calculating the so-called "risk premium", which is the additional return required by the investor above the level
that would be achieved by risk-free investments. This additional income should increase in proportion to the
level of risk of the investment project. It should be noted that the "risk premium" should increase in proportion
to the growth of systematic risk, which is determined by the market or B-coefficient, and not the overall level
of risk in the project, as it is unsystematic. risk is mainly related to the influence of subjective factors. The basis
of this relationship is the "market reliability line".

The net present value remained positive, indicating that the project will continue to be profitable for
investors. However, in comparison to the initial option, which did not consider the impact of inflation, the
return on the initial investment was significantly lower when the discounted value of income from the sale of
new products was taken into account.
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Aninvestmentinstitution is defined as alegal entity engaged in activities pertaining to mediation, consultancy,
or joint endeavours within the context of the stock market. The founders of an investment institution may
be either legal or natural persons, including residents. The forms of investment institutions include, but are
not limited to, investment companies and funds, exchanges, investment brokers and dealers, and investment
advisers.

Investment companies and funds represent a specific category of financial and credit organisations. They
raise funds from private investors by issuing their own securities and placing them in the securities of other
issuers. It is possible for investment companies and funds to issue securities, including investment certificates,
which are then placed on the stock market. The issuance limits are constrained by the extent of coverage
provided by the portfolio of securities.
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Risk assessment methods of investment projects.

All forms and types of investment activity are inherently associated with an element of risk, the degree of which
is contingent upon the evolution of market relations within the economy. In the contemporary era, the escalation of
risk is contingent upon the instability and accelerated transformation of the economic milieu at the national level
and within the investment sector. This encompasses the availability of privatised assets for investment, the advent
of novel financial instruments, the emergence of new investment vehicles and a multitude of additional factors.
Investment risk pertains to the potential for unforeseen financial losses (reduced profitability, income, capital erosion,
etc.) in the context of uncertainty inherent to investment activities. The primary functions of investment management
encompass a range of activities, including: the formulation of current forecasts and the planning of future activities;
the identification of potential risk sources; the selection of appropriate management decisions aimed at eliminating
or mitigating the impact of negative factors; the calculation of economic feasibility and the justification of proposed
projects; the assurance of normal operations in the context of changing conditions; the determination of an acceptable
level of risk; the development and implementation of measures designed to minimise the identified risks associated
with a given project; the forecasting and modelling of relationships between factors; and the undertaking of complex
analysis. The necessity to manage investment risks is contingent upon their existence. At present, a number of
techniques are employed for the purpose of evaluating the degree of risk. A risk management method may be defined
as a system of techniques or methods for performing individual operations within the risk management process.
Nevertheless, the principal challenge lies in selecting the most suitable risk assessment approach, as each method
possesses a distinct scope, along with inherent advantages and disadvantages. The main types of risk insurance in
project finance are as follows: Direct, which includes an unconditional guarantee of full payment from a guarantor
with a sound financial position and cash security;- restrictions, including quantitative, time and other limitations.
Simultaneously, project financing is beset with a number of challenges, including a dearth of local expertise in the
development of large-scale projects, a paucity of qualified managers to oversee the data of individual entrepreneurs,
insufficient resources for the large-scale financing of capital-intensive projects, the low qualifications of project
financing participants, and the absence of a developed and legally approved mechanism for sharing risks between
participants, among other factors that exacerbate project risks. The resolution of contemporary problems necessitates
a multifaceted methodology that considers the interests of multiple stakeholders. The most crucial elements are the
reinforcement of the state's role in guaranteeing project risk insurance, the provision of tax incentives for investment
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mechanisms, and the advancement of interbank collaboration in the domain of joint crediting of individual
entrepreneurs. The article examined the classification of risks in investment projects, the methods of risk assessment
and the minimisation of risks in investment projects.

Keywords: investment, project, risk, financing, forecast, method, dispersion, variation, mean square deviation,
evaluation.
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HlupinoB bamap Xa6id oram, KaHIUIAT €KOHOMIYHUX HayK, JOIEHT, A3epOailyKaHCBKUI apXiTeKTypHO-
OyniBenpHuil yHiBepcuteT. ['acanoB Kenan Paxi6 orymm, marictp, A3epOaiipkaHChKHI apXiTeKTypHO-0y/IiBeNbHUI
yHiBepcuTeT. MeToau OMiHKH PU3HKIB iHBECTHIIIHUX MPOEKTIB.

[HBecTUIiliHA MisTBHICTE y BeiX 1i GopMax i Buax MoB'si3aHA 3 PU3UKOM, CTYIIIHB SKOTO 3POCTAE 3 PO3BUTKOM
PUMHKOBHX BiIHOCHH B €KOHOMILi. Y CY4aCHUX YMOBAX MiJBUILECHHS PiBHA pu3HKY OB s3aHe 3 HEBU3HAYCHICTIO Ta
MIBUIKOIO 3MIHOIO €KOHOMIYHOI CHTYyalii B KpaiHi B LIJIOMy Ta Ha lHBeCTI/ILIII/IHOMy PUHKY 30Kpema, HpOHOSI/IL[1€IO
00’€eKTiB anBaTmauu JUIsL 1HBECTYBaHHS, TMOSBOI0 HOBUX EIEMEHTIB 1 (I)lHaHCOBl €NIEMEHTH, 1HCTPYMEHTH
1HBECTYBaHHS Ta psj iHIHMX (akTopiB. [HBECTHLIHHUI PU3MK O3HAYAE MOXIIMBICTD HECHOMiBaHUX (DIHAHCOBHX
BTpar (3MEHIIEHHS MPUOYTKY, TOXOIY, BTPATH KaIliTaly TOIIO) B YMOBaX HEBU3HAYEHOCTI B YMOBAX iHBECTHIIIIHOT
TisTbHOCTI. JI0 OCHOBHUX (DYHKIIIH yITpaBITiHHS 1HBECTHUIIIMH HaJIEXKaTh: IIOTOYHE TIPOTHO3YBAHHS Ta IUIAHYBaHHS
TISTTBHOCTI, BHUSBICHHS JDKEPEN PU3MKY, BUOIp HEOOXIMHWX YNPaBIIHCHKHUX DIIIEHb JUI YCYHEHHS BIUTUBY a00
3MEHIIICHHS HETATHBHUX (DaKTOPiB, PO3paXyHOK EKOHOMIYHOI IOIITBHOCTI Ta OOTPYHTYBAaHHS IIPOEKTY, 3a0€3MeYeHHS
HOpMaJbHOTO (DYHKIIIOHYBaHHS B Oy/lb-SKi CHTyaIlii. MIHIMBHX YMOB, IPUHHATHOTO pIiBHA pPO3PaXyHKY
pH3HKY, pO3pOOKH Ta BIIPOBA/KEHHS 3aXO/iB 100 MiHIMi3allii BUSBICHUX PU3HKIB MPOEKTY, IIPOTHO3YBAHHS Ta
MOJICITIOBaHHS B3a€MO3B'SI3KIB MiXK (haKTOpaMH, a TAaKOXkK KOMIUIEKCHOTO aHawi3y. HasBHICTh iHBECTUIIIHHUAX PH3HKIB
3yMOBITIOE HEOOXiJHICTh YIpaBIiHHS HUMH. Ha ChOTOHINIHII IeHh BUKOPUCTOBYIOTHCS Pi3HI METO/IU OLIIHKH PiBHS
pu3uKy. MeToj ynpaBiniHHS pH3UKaMHU — 1€ CHCTEMa MPUHOMIB a00 CIOCOOIB BUKOHAHHS OKPEMHX ONeparlii y
nporeci ynpasiaiHHg pusukaMu. OfHAK TOJIOBHOIO NPOOIEeMOI0 € BUOip HaHOUIBII NPUHHATHOTO METOAY OLIHKU
PUBHKY, OCKUTBKH KOKEH METOJ Ma€ CBOIO c(hepy 3aCTOCYBaHHS, a TAKOXK MepeBaru Ta Hegosiku. OCHOBHUMH BHAAMU
3a0e3neveHHs] PU3UKIB MMPU TPOEKTHOMY (iHAHCYBAaHHI €: TPSAMUH, KU BKIIOYAE 0E3yMOBHY TapaHTiO TTOBHOI
OIIATH TApaHTOM 3 HAAIHHUM (IHAHCOBUM CTAHOM 1 IPOLLIOBHUM 3a0€3MeUEHHIM; 00MEXEHI, BKIIOUalOul OOMEKEHHS
3a KUIBKICTIO, YacoM Tomio. BomHowac mpoekTHe (iHaHCYBaHHS Mae psi MpoOiieM, cepel SKWX: HeIOCTaTHIH
MiCIIeBHH JTOCBi/l pO3POOKHM BEIUKHX MTPOEKTIB; BiJICYTHICTH KBaTi(DiKOBAHMX MEHEKEPIB YIS YIIPABIIHHS TAHUMH
(bi3MYHMX 0CIO-TIMPHEMITIB; BIICYTHICTh IOCTATHIX PeCcypciB s MaciTaOHOTO (hiHAHCYBaHHS KaIliTaIOMICTKUX
MPOEKTIB; HU3bKa KBami(hiKallis y4acCHUKIB MPOEKTHOTO (DiHAHCYBaHHS; BiJICYTHICTh PO3POOIEHOTO Ta 3aKOHOIABYO
3aTBEP/KEHOTO MEXaHi3My PO3IOALTY PHU3UKIB MK yYaCHHKAMH Ta IHII YHHHUKH, IO MOCHIIOIOTH pH3HKH
TPOEKTY. BleH_ICHHSI np06neM B Cy4acHHX yMOBax HOTpe6y€ KOMIIJIEKCHOTO mz[xoz[y, 1O BPaXoBye IHTEPECH PI3HIX
cropin. Moro HaifBaIHBiIIi CKIIAZ0BI: IOCHICHHS POJTi IEPKABHUX FapaHTiil y CTPaXyBaHHI MPOEKTHUX pI/ISI/IKIB
MOJIaTKOBI MiNBTH ISl MEXaHI3MiB iHBECTYBAaHHS, PO3BUTOK MIXKOaHKIBCHKOTO CIIBPOOITHULTBA Y c(hepi CHiTbHOTO
KpPeAuTyBaHHS (i3MYHUX OCIO-TIAMPUEMITB. Y CTATTi JOCTIDKEHO Taki MUTaHHS, K Kiacuikaiis pU3HKIB B
THBECTHIIHHIX MPOEKTaX, METO/IM OI[IHKU Ta MiHiIMi3aIlii pU3HKIB B IHBECTHI[ITHUX MTPOCKTAX.

KoarouoBi cioBa: iHBecTHINs, TpPOEKT, pHU3HK, (iHAHCYBaHHS, IPOTHO3, METON, IUCIIepCis, Bapiarlisi,
CepelHbOKBaApaTUUHE BiIXUIICHHS, OLliHKA.
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