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METHODS OF PROJECT RISK MANAGEMENT

Abstract. This article describes the methods of project risk management. The relevance of this topic is that any
project, whether it is social, commercial or innovative, all of them are subject to risk. The main purpose of project risk
management is to minimize the degree of risk, achieve a positive result.The risks identified during the implementation
of the project can be managed, that is, using various methods of risk management, it is possible to predict in advance
the onset of a risk event, to determine the extent of the damage and to use methods to reduce their extent.

To achieve this goal, it is necessary to conduct a risk analysis and select the necessary risk management methods.
Risk analysis is the most important stage in the analysis of the project and is divided into qualitative and quantitative. A
qualitative risk analysis is to identify all project risks, to classify them, and to determine the consequences. Quantitative
risk analysis is to determine the degree of project risks. There are a lot of risk management methods, but it is necessary
to choose the correct methods depending on the type of risk.

The article reveals the methodology of the expert risk analysis, a method of constructing a decision tree and meth-
odology for identification and assessment of project risks. Each method has advantages and disadvantages.

Key words: risk, risk management, project, method, probability, consequences, risk degree.

Angarna. Ocbl Makanaza xo0a Toyekenepin Oackapy axictepi KapacTbipburral. Kes kenreH jo6a GoiibIHIIa, 01
QNIEyMETTIK, KOMMEPLMSUIBIK HeMece MHHOBALMSUIBIK 0oJica J1a TOyeKed OpBIH ajajbl, coJl ceOenTeH KapacThIPhUIBII
OTBIPFaH TAKBIPBII ©3eKTi 0ok Tabbutanbl. JKoba Toyekenin GacKapyablH HETi3Ti MaKcaTbl — TOyeKeNMiH JCHreHiH
TOMEHJICTY, OH HOTWKEre KOJ KeTKidy. JKoOaHBI icKe achlpy Ke3iHIE aHBIKTAIFAaH TOyeKeJepadi Oackapyra Oonalsl,
SIFHU TOYEKEIACPAl OacKapyIblH OpTYPIIl 9iCTepiH KONIaHa OTBIPHII, Kayil-KaTep OKUFACHIHBIH OacTallyblH allIbIH-ajla
Oomkayra Oonajibl, 3a1a]1 MeJIIEepiH aHBIKTayFa jKOHE OJapblH MeJIIEpiH a3aiiTy omicTepiH malganaHyFa MYMKIHIIK
oeperi.

Ocbl MaKcarKa jKeTy YIIiH ToyeKeJI i Talan, THICTI aicTep/ii Tanaay Kaxet. Tayekernuepai Taniay — OyJ1 soOaHbl
TaJay/IbIH MaHbI3[bI Ke3€Hi OOJIBII TaObLIa/Ibl JKOHE Caralibl MCH CaHABIK TYpiepre OemiHeni. Cananbik Toyekenaepi
tanyuay — 6apiblk yK0OaJbIK TOyeKeep/i aHbIKTay, OJlap/bl JKIKTey JKOHE caiiapblH aHbIKTay. CaHIBIK TOYyeKeIIi
Tangay — >KOOANBIK TOYCKEIICPAiH IOpEeKeCiH aHbIKTay. Toyekenaepai OackapyablH KONTereH omicTepi Oap, Oipak
TOyeKel TypiHe OalIaHBICTBI AYPHIC dAICTepl TaHIay KaXKeT.

Makanana Tayekeli capanTamMajblK Tajijay, IICHIiMAep arallblH Kypy JKoHE o0a TOyeKeNliH aHBIKTay MEH
Oaranay oicTepi KapacThIpbUIFaH. OpOip oMICTIH apTHIKIIBLIBIKTAPhI MCH KEMIIITIKTEpi O0mabl.

Tyiiin ce3mep: Toyekel, ToyeKeIaepai 6ackapy, :oba, o/1ic, BIKTUMAIIBUIBIK, Calliap, TOyCeKe JCHTeHi.

AO0cTpakT. B 1aHHOI cTaThe pacCMOTPEHBI METOBI YIPABICHHS PUCKAMU MPOEKTA. AKTYalbHOCTh TAHHOU TEMBI
3aKJII0YaeTCsl B TOM, UTO JIIOOOH MPOEKT, Oyb 3TO COIHAIBbHBIN, KOMMEpUYeCKUi INOO MHHOBAIIMOHHBIN, BCE OHU TOJI-
Beprarorcsi pucky. OCHOBHOM 11€JIbI0 YIPaBJICHUS PHUCKaMU IPOEKTa SBJISCTCS MUHMMU3AIMS CTEIICHU PUCKA, TOCTH-
JKEHUS MOJIOKUTEIIBHOTO pe3ynbTara. PUCKY, BBIABICHHBIE B IPOLECCE pPealu3aluy NPOEKTa, MOXKHO YNPaBIsATh, TO
€CTb UCIOMb3Ysl Pa3IMYHbIC METOABI YIIPABICHUS PUCKAMU MOKHO 3apaHee CIIPOrHO3UPOBATh HACTYILUIEHHE PUCKOBOTO
COOBITHS, OTIPEAEINTH MAacIITa0 ymepoa 1 UCIIONb30BaTh METOABI O CHIDKEHHIO MX CTEHEHH.

JUst ZOCTHKEHNsI JAaHHOMU LIETH HEOOXOAMMO MIPOBECTH AHAIM3 PUCKOB M BBIOPATh OMPEAEICHHBIE METOABI YIIPaB-
JIEHHUs PUCKaMH. AHAIN3 PUCKOB SBIAETCS BAKHEHIIINM 3TallOM aHaIM3a MPOEKTa U JAENUTCS Ha KadeCTBEHHBINH U KO-
nyecTBeHHbIN. KauecTBeHHBIN aHaIM3 PUCKOB 3aKJIIOYACTCS B OIPEICJICHUN BCEX MIPEANOIaraéMblX pUCKOB IIPOEKTa,
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nux KJ'[aCCI/I(bI/IKaL[I/II/I " onpeaciiCHUn HOCHCZ[CTBHﬁ. KoymmuecTBeHHBIN aHAN3 PUCKOB 3aKJIFOYaCTCs B OIPEACIICHUU
CTCIICHU PUCKOB MPOCKTA. MCTO,I(OB yHhpaBJICHUS pUCKaMU 00JIBIIIOC KOJIM4E€CTBO, HO CJICAYCT IIPaBUIILHO BI)IGI/IpaTI)

METOABI B 3aBUCUMOCTH OT BHJIa PUCKA.

B cratbe pacKpBITBI METOIUKH IPOBEAEHHS SKCIIEPTHOTO aHAIN3a PUCKOB, METOJI TIOCTPOEHHS IepeBa PeLIeHHH 1
METO/IMKA UICHTU()UKALINY 1 OLIEHKH PUCKOB MPOoeKTa. I10 KaXkI0My METOZY MMEIOTCS IPEUMYIIECTBa U HEAOCTATKH.
KuroueBbie c10Ba: pucK, yIIpaBlIeHUE PUCKAMU, IPOEKT, METO/, BEPOSITHOCTh, OCIIEACTBUS, CTEIIEHb PUCKA.

Introduction

Entrepreneurial activityis closely connected with
the concept of the risk. For successful conducting
the activity in conditions of market economy the
entrepreneur needs to release new types of goods
and to render services that is directly connected
with risk. In communication with it it is necessary
to identify correctly risks, to define degree of risks
and to own skills of their management.

Risk is a probabilistic event that can result in
positive or negative consequences. If the occurrence
of a risk event may result in both positive and
negative results, it refers to speculative risks. If the
results are negative, then such risk refers to the pure
risks.

Risk is possibility of occurrence during project
implementation of such conditions will lead to
negative consequences (Tsamutali, 2013, 32 p.).

Risks are those risks which are identified,
subjected to the analysis and with regard to which
response actions can be planned (Kupeshova, 2016 a,
10 p.). Management of risks — process of acceptance
and implementation of the administrative decisions
directed to decrease in probability of realization of
risk and minimization of the possible losses caused
by its realization.

Project risk management-a set of measures
aimed at identification of risks, measurement and
control of risks within the project.

The purpose of management of risk consists in
receiving the planned profit at the optimal ratio of
profit and risk for the entrepreneur.

The purpose of creating a risk management
system is to improve efficiency of work, reduce
losses and maximize profits.

Material and Methods

This article examines the problems of project
risk management, factors of emergence of risks,
types of losses and methods of management of risks.

The main stages of the study include:

1. To give definition to the concepts “risk”, “risk
management”, “risk management of the project”.

2. To define factors of emergence of risk.

3. To determine the features of qualitative and

quantitative risk analysis of the project.

4. To reveal the content of the project risk
identification and assessment methodology.

5. Disclose expert risk analysis.

6. Consider a method of building a decision tree.

High-quality management of risk increases
chances of a control system of the project to achieve
success in a long-term outlook, considerably reduces
danger of inefficient implementation of the project
(Mazur, 2009).

The analysis of risks is the most important
stage of the analysis of the investment project. The
analysis is carried out at a stage of development
of the business plan of the project. This section
of the business plan consists of identification of
alleged risks of the project, the mechanism of
their interaction, measures for decrease in risks,
the interests of all parties in overcoming danger of
risks, assessment of risks by experts, etc.

Carrying out the qualitative analysis begins with
the identification of the project risks, the division of
risks into groups and the arrangement in the order
of their priorities. The arrangement of risks on
degree of their importance for the further analysis
or planning of response to risks can be executed by
assessment of probability of their emergence and
impact on the project. The qualitative analysis of
risks is carried out on an extent of all vital cycle of
the project and reflects all changes relating to risks
of the project.

Before starting the analysis, it is necessary
to determine factors of emergence of risk, risk
classification and types of losses that may occur
after the implementation of risk events.

The occurrence of the risk factors are divided
into external and internal.

Project Manager during project management
Taking into account external risk factors provides
measures to reduce the level of risk, but does not
affect them directly. Overall, external risk factors,
the types are classified as follows:

—market risk factors is characterized by changes
in the markets for procurement of materials and raw
materials and sales of products of the project;

—development policies of competing companies;

—external economic risk factors include political
stability in the social sphere, climatic situations, the
policy of publication in the field of Finance and tax
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policy, climatic conditions, demographic and social
factors.

Project Manager taking into account the
influence of internal risk factors, provides measures
to reduce the level of risk and directly can affect
on them. Internal risk factors are classified the
following types:

— production factors related to project
characteristics, equipment and technology used,
organization and management of project operations;

Table 1 — The main risk factors of the project

— decision-making and their implementation in
the process of risk management mistakes made by
managers;

— financing of the project, defining financial
position and ability to repay long-term and short
obligations.

The main factors of project risks researched in
Table 1, their negative impact on the project, and
measures to reduce them are shown in the table
below (Vishnyakov, 2007, 386 p).

Risk factors

The impact on the project

Measures to reduce risk

Lack of support for the project
1. from the management of the client
company

Increase in a date of performance
of the works relating to the project | customer for quality of the performed works

Appoint the responsible worker from
the management of the companies of the

and observance of terms on the project

participants

) Violation of the interests of the project | Clearly or hidden sabotage on the
' part of individual members

Formation of the organizational structure of
management at all levels of management,
ensuring the interests of the project
participants

opinions on important issues

3 The of discrepancy of the participants | Difficulty of adoption of project
' documents and works of result

Definition of relationships, rights, duties and
responsibilities of project participants and
management bodies

4 Complete underestimation of the
’ complexity of the project

Poor quality of work concluded
in the framework of the term and
budget specified

Identification of the required level of
planning and use of resources

The lack of motivation of employees | The decrease in the efficiency of

> to master of new technologies technology implementation Formation of the personnel incentive system
6. The complexity of devglopment of High requirements for staff Organization of training courses
new technologies, qualifications
Warning of the customer about the need
The discrepancy of the results for work on the collection, formation and
The lack of complete and accurate . , . " . .
7. rimary information of the project to the customer’s | analysis of additional information as a result
p requirements of the study of existing documents of the
contractor project
] The lack of timely funding Losses from originally enclosed The formation of the project budget and

investments

financial planning

The main types of losses and risks
include:

Financial losses — the losses of monetary
means connected by c inflation, change of a rate of
currencies, not receipt of money from the provided
sources, unforeseen payments, such as payment of
penalties, additional taxes, etc.

Labor losses are losses associated with
unexpected layoffs, as well as losses of time funds
due to accidental, uncertain circumstances.

Social  losses-deterioration ~ of  working

conditions of workers, harm to their health and life,
the environment, etc.

Risk analysis is carried out for the purpose of:

1. Identification of project risks and their reasons
of their emergence.

2. Determination of the probable negative
consequences resulting from the occurrence of risk
events.

3. Selection of measures to minimize risks.

The next stage of the analysis is a quantitative
analysis of risks.
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The quantitative risk analysis is a quantitative
analysis of the impact of identified risks on a project
objective. Quantitative risk assessment allows you
to determine:

— probability of achieving the ultimate goal of
the project;

— degree of risk impact on the project;

— risks requiring a speedy response, an also
influence of their consequences on the project;

—amount of expenses for risk reduction;

— estimated completion dates for risk
management.

The choice of methods of the analysis is defined
for each project and depends on existence of time
and on the budget of the project.

Quantitative analysis is carried out on the basis
of use of the methods of probability theory, which is
is caused by the probabilistic nature of uncertainty
and risks.

The main methods of risk analysis of the project
include:

1. A probabilistic analysis. This method is
carried out in accordance with the principles of
probability theory. The probability of emergence
of losses is determined on the basis of statistics of
similar projects implemented in the past.

2. Expertrisk analysis. The method is used in the
absence or insufficient amount of information and
is to involve experts to assess the identified risks.
Experts assess risks and make recommendations for
their effective management.

3. The method of analogues. Risk analysis is
based on data from similar projects implemented in
the previous period. This method is used when the
main parameters of projects are similar.

4. Analysis of limit level indicators. The
indicators of the limit level characterize the
degree of sustainability of the project on the
relation to possible changes in the conditions of its
implementation. The break-even point is calculated
to confirm the stability of the project.

5. Sensitivity analysis of the project. This
method makes it possible to determine which risks
have the greatest impact on the project, also to
estimate to assess how the main indicators of the
project at different values of the specified variables
needed for the calculation are changing.

6. Analysis of project development scenarios is
a method of forecasting by experts several possible
variants of the situation and their comparative
evaluation.

7. A method of constructing a decision tree. In
difficult situations, when it is difficult to calculate
the result of a project taking into account the

possible risks, use the method of creation a decision
tree. The decision tree describes the situation under
consideration, taking into account each of the
available options.

8. Simulation methods. Methods consist on step-
by-step finding of value of the resulting indicator at
the expense of carrying out repeated experiments
with model. The use of these methods is costly.

Different methods are used to determine the
degree of risks. One of such methods is “Technique
of identification and assessment of risks”.

Risk identification is the process of identifying
risk elements, listing them and describing each of
risk element (ISO/IEC 31010:2009).

The importance of risk identification is that it
determines the completeness and adequacy of the
risk assessment process (Ivanov, 2016, 42p.).

The important purpose of risk management
is to improve project performance by means of
systematic identification, appraisal and management
of project-related risk (Kupeshova,2016b, 10 p.).

Literature review

During the preparation of this article the works
of foreign and domestic scientists on the topic were
studied. Thus, Bakker examines the effectiveness
of various methods of project risk management
(Bakker, 2011, 209 p.). M.Schieg considers
risks of quality, personnel, expenses and time
(Schieg, 2006, 77 p.). According to Didraga, risk
management offers genuine and significant benefit
to organizations, their project and stakeholders.
(Didraga, 2013, 86 p.). E. Kutsch, and M. Hall in
their writings consider several factors that can reduce
the likelihood that formal project risk management
is used (Kutsch, 2009, 73 p.). Y.Zhang suggests
that any project execution is always accompanied
by risks and the studies on project risks and risk
interdependence have always been the topics of
concern in academia and practice (Zhang, 2016, 820
p.)- R.Dyer in the article «Cultural sense-making
integration into risk mitigation strategies towards
megaproject success» defines the concepts of” risk
“and’risk management” (Dyer, 2017, 1341 p.).
S.Vrhovecbelieves that organizational risks need to
be diagnosed in order to identify the underlying root
causes (Vrhovec, 2015, 1270 p.). Stewart and Deng
argue that risk managers generallypay insufficient
attention to the probability of occurrence of
riskevents when conducting risk analysis (Stewart,
2014, 204 p.). J.Liu and others note in their work
that risk assessment can be divided into qualitative
and quantitative methods (Liu, 2017, 204 p.). Sara
and others believe thatidentifying risks in the project
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definition phase is a critical task, since the risks that
can be detected are strategic and must be removed
before taking the decision to start with the project
(Sara, 2014, 327 p.).Also, they offer to manage
risks at each stage for the successful completion of
the project. Y.Rolik assumes that the main purpose
of the risk management cycle is preparation for
the occurrence of risks,namely risk management
planning (Rolik, 2017, 278 p.). According toL.
Abdullah, the risks critical to a client are associated
with complexity, contract, execution, financial,
legal, the organizational environment, planning and
control, scope and requirements, the team, and the
user (Abdullah, 2012, 1930 p). R.Yim and others
suggest that project managers should ensure that
every employee involved in a project has access to
the necessaryinformation and that information is
up-to-date and complete (Yim, 2015, 874 p). F.Zuo
and others argue that “Project risk is defined as an
uncertain event causing damage or loss, which is
considered to be threatening in project management
due to the fact that it exerts effects on project
objectives such as schedule, cost and quality»
(Zuo, 2018, 241 p). E.Kutschand M.Hall consider
that project risk management involves a choice
between which information is utilized and which
is deemed to be irrelevant and hence excluded
(Kutsch, 2010, 245 p). According to C.Muriana
and G.Vizzini,quantitative risk assessment and
management allows for fast decision-making
(Muriana, 2017, 320 p.). According to the authors of
the article «The project risk management process,
a preliminary study» Rodrigues-da-Silvaa and
J.Crispima,a process of risk management in projects
is a rational chain of practices taken by decision-
agents in order to keep the implementation of the
project under certain conditions (Rodrigues-da-
Silvaa, 2014, 944 p).

Results and Discussion

The project risks identification consists in
definition of all the estimated project risks capable

Table 2 — Probability of the project risk realization

to affect negatively on the end result, and also
in the definition of the factors influencing their
level. Important not only to predict the estimated
scratches, but also to define how these scratches can
affect the project and how the consequences can
be serious. Identification and risk analysis assumes
carrying out a qualitative and quantitative analysis
of the risks(Ivanov, 2008, 32 p).

Quantitative assessment and risk analysis
consists in identification of risk factors and assess
their significance, that is the analysis of probability
that there will be certain undesirable events and will
negatively influence achievements of the goals of
the project (Gurov, 2012, 203 p).

Qualitative analysis consists in definition of
the estimated risks of the project, research of their
features, emergence factors, and identification of
consequences of these risks realization. At this stage
the classification of the identified risks is formed.

One of methods of quantitative assessment
of risks is the technique of identification and
assessment of risks.

The quantitative assessment of risks allows
defining the followings:

- probability of an ultimate goal of the project
achievement;

- extent of the risk influence on the project;

- the scratches demanding the fastest reaction,
and also the influence of their consequences on the
project;

- volumes of expenses for the decrease in the
risk degree;

- the estimated completion dates on the risk
management.

The probability of their realization is determined by
this technique after the identification of all the estimated
risks of the project (Mukhtarova, 2016, 103 p).

The probability of the risk realization is
determined by the 5th ball scale, the qualitative and
quantitative characteristic is given. The higher is the
point, the higher is the probability of the project risk
realization (Table 2).

Points Probability Thequalitative characteristic Thequantlt.at{ve
characteristic
5 Thehighest Probability of the risk _reahzatlon is the highest. The risk can be Once a month
implemented often.
. Probability of the risk realization is high. In the course of the project risk 1 time in several
4 High NV . .
realization it can be implemented several times. months
3 Average There is a probability of the risk realization. 1 time a quarter
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Probability of the risk realization is low. The risk in the similar projects
2 Low was never implemented. Despite this it is necessary to carry out Once a year
monitoring as its realization is possible under the certain conditions.

Probability of the risk realization is the lowest. The risk in the similar

. . . S 1 time in 2 and mor
1 The lowest projects was never implemented. Despite this it is necessary to carry out time and more

monitoring as its realization is possible under the certain conditions. years
Further it is necessary to reveal the negative in the case of the risk realization it is necessary
consequences in case of the risk realization. At the to define the influence extent of each risk on the
influence definition of the negative consequences ultimate goal of the project (Table 3).
Table 3 — Influence of the negative consequences in the case of the project risk realization
Points Degree of impact Description
5 Catastrophic In case of the risk realization, the condition of the project is catastrophic
. Consequences from the risk realization are very considerable, at the competent risk
4 Critical . . .
management it is possible to lower them to a particular degree
3 Admissible Consequences from the risk realization are not considerable also can be completely corrected
2 Low Consequences from the risk realization are not considerable
1 Slight In case of the risk realization the consequences are absent
At probability of the risk realization to the Effectiveness of the actions for the risk
project manager and the risk the manager needs management is determined by the 5th ball scale
to consider the actions for the risk management. (Table 4).

Table 4 — Effectiveness of project risk management activities

Points Description

1 Actions for the risk management are of the high performance

2 Used actions are effective

3 Actions are estimated at the average level, they are less effective

4 Actions for the risk management are not effective

5 Actions for the risk management of the project are absent

Following the results of three tables the rating For example, the risk rating = 4*3*4 = 48

of the project risk is defined. The rating of the risk points
is equal to the work of indexes (points) according to Further the digital expression of the risk rating

these tables. is defined (Table 5).
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Table 5 — Digital expression of the project risk rating

Meanings Degree of risk Definition
from 40 and over The highest Act1on§ for the risk management have to be prepared prior to the project
implementation, otherwise, not to avoid the consequences
from 30 to 39 High Actions for the risk management have to be defined or at their existence
improved
from 20 to 29 Average Actions have to be defined or at thelr. presence improved in the established
periods
from 10 to 29 Low Occurrence of the risk events should be supervised, but to define actions for
To 10 The lowest the risk management is not necessary

The degree of the project risk is determined by an
index of the risk rating. If the risk degree is the highest

or high, it is necessary to consider actions for decrease
in the risk degree as soon as possible (Table 6).

Table 6 — Effect risk management practices for project success (Bakker K, 2011, p 5)

Risk management
Practice

Effective contribution to project success

Risk management
Planning

Indicate importance of actions, communicate intended actions

Risk identification

Initiate action, create awareness, create common view, create
commitment, sharing concerns, clarify Expectations

Risk registration

Setting direction

Risk analysis

Direction of actions, create acceptance of risk, indicate impact

Risk allocation

Initiate action

Risk reporting

Setting direction, setting priorities, create awareness, create
commitment, clarify expectations, create positive feelings,

establishtrust

Risk control

Initiate action, direct action

Expert risk analysis is applied in case of absence
or insufficient volume of information and consists
in involvement of experts for risk assessment. The
selected group of experts assesses the project and
its individual processes according to the degree
of risks and makes recommendations for effective
risk management. The expert group may consist
of independent experts, as well as members of the
project group, who have extensive experience in this
sphere of activity. Expert risk analysis, as well as
other methods, has advantages and disadvantages.
The advantages are: no need for accurate baseline
data and expensive software, the ability to carry
out assessment before calculation of efficiency of
the project, as well as simplicity of calculations.

Disadvantages are: difficulty in attracting experts,
subjectivity of assessments and provision of all
confidential information to them.

The experts involved to assessment of risks have to:

— to have access to all available information of
o the project;

—to have the necessary level of creative thinking;

— to have the sufficient level of knowledge,
abilities and skills in this sphere of activity;

— to be free from personal preferences in the
project relation;

— to be able to estimate any number of the
identified risks.

Expert risk assessment of the project can be
considered in the following form.



54 Methods of Project Risk Management

1. Identify risks that can significantly affect the
final result of the project.

2. The identified risks should be prioritized
from high risk to lower risk. For this purpose, it is
determined which of them will have the greatest
impact on the progress of the project.

3. To estimate ponder ability (rank) of each of
the listed risks. The sum of the ranks of all risks
must be equal to one. In other words, the sum of
column 3 of table  must be equal to one.

4. Experts estimate each type of risk on all
projects (columns 4-6) on a 100-point scale.

Table 7 — Expert risk assessment

5. Integrated assessment of influence of each
risk (column 7 — 9) turns out by multiplication of
weight of each risk on assessment of this risk for
each project (column 3 is multiplied by columns
with 4 on 6 respectively). The integral expert
estimation of priority of variants of the project is
defined as the sum on columns 7 — 9 on a vertical.
Let’s consider an example. Consider 3 confectionery
shops: «Slastyona» — A, «gourmet» — B and «fairy
Tale» — C. it is Necessary to determine which of the
confectionery shops will be less risky and profitable.
In this case, you can use expert risk analysis (Table 7).

Expert risk analysis Integrated assessment

Risks
Ne BEC
A B C A B C
1 2 3 4 5 6 7 8 9
1 Decrease in demand for the products of the project 0,3 50 65 80 15 19,5 24
2 Competitivenessofproducts 0,25 70 80 90 17,5 20 22,5
3 | Price changes of products (flour, sugar, vanilla, yeast, etc.)) 0,2 80 70 50 16 14 10

4 The technical equipment of shops 0,15 75 70 50 11,25 10,5 7,5
5 The operational risks (related to personnel) 0,1 80 70 30 8 7 3
Sum 67,75 71 67

Thus, the less risky project is project C, i.e.
confectionery shop « fairy Tale».

The method of creating the decision tree allows
defining and estimating alternative decisions, to
calculate result of the project.

At creation of a tree of decisions it is necessary
to know:

Points of adoption of decisions — time moments
when there is a choice of alternatives.

Point of a random event — the moment of time
when a random event occurs with one or another
result.

Branches are the lines connecting points of
adoption of decisions to points of a random event.
The branches proceeding from a point of adoption
of decisions show possible decisions, and the lines
a proceeding from knots of random events represent
possible results of a random event.

Probabilities are the numerical values
located on branches of a tree and designating
probability of approach of these events. The sum
of probabilities is equal in each point of adoption
of decisions to 1.

The expected value (consequences) is located in
the end of a branch and is the quantitative expression
of each alternative.

The decision tree is constructed left to right
and begins with the decision which needs to be
accepted. This decision is displayed in the form
of a square. From the square draw the quantity of
branches equal to number of alternative decisions.
At the end of each branch, draw a circle, indicating
the occurrence of a permissible random event, from
which the branches come out — the possible results
of a probabilistic event.

Conclusion

In the process of implementing the project there
may be various risks. The main goal of the project is
successful completion of the project and receiving
maximum profit. In this regard, it is necessary to
determine the risks of the project and reduce their
degree. This article describes the methods of project
risk management. The following results were
obtained:
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1. Definitions of the concept “risk”, “risk 5. The expert analysis of risks is
management”, “project risk management” are given. considered

2. Factors of emergence of risk are defined 6. The method of decision tree construction is

3. The features of qualitative and quantitative considered
analysis of project risks are determined Thus, in the process of project management,

4. Disclosed is a method of identifying and these methods can be used and thereby reduce the
evaluating the risks of the project. degree of project risks.
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