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AHHoTanms. Makanaia WHBECTHIUSIIAPIBIH OPBIHIBUIBIFBI MEH THIMJIUIITIH aJlJIbIH-aJ1a
Oarayiayra OarbITTaJFaH jk00a KYHBIH JKeIeq Tajaay oicreMeci kenripiiren. OHla CaHbIK ITKa-
Jlaap/ia MHTEPBAIIBIK MOHCP TYPIHIAC KOPCETLIreH Kypaeli mapaMeTpiepaiH capanTaMaiblK
Oarayapbl KapacThIpbUIaael. EKi ToCiI TammaHaabl: opTaiia apu(pMETUKAIBIK KOHE apalibIK IIic-
Kapajap/blH OJIIICHIeH OpTallalaHybl. ¥ ChIHBLIFAH OJIICHICH OJIiC Tap MHTEpPBAIAAPFa YIKCH
MoH Oepei, Oy oJapAbIH KOFaphl capanTaMaHbl OLTaipeai, ocbulaiiia Keniciiren oaranaymiap-
JIBIH TOJIIITT MEH CamachlH apTThIPaIbL. Ecemeynep MEH BH3YaJlIbl IGDEKTEp OJILICHICH OpTa-
WIATAH/IBIPY/IBIH aPTHIKIIBUIBIKTAPBIH, COHBIH 1iHae KbICKAPTBUIFAH apajibik €Hl MEeH JIIipeK
HOTIDKENEP/Il KepceTei. Oic COHBIMEH Karap MHTEPBAIIBIH ueHTle Tap JManasoHIapra Ka-
pail KbUDKBITAJIbI, OYJI capantamMallblK Oarajay/blH CCHIMIUTITIH KepceTeni. Hotmxkenep xoba-
HBI Oarajiayra >KaKChIpaK TACIII YChIHA OTBIPHII, SKCIIPEeCcC-TalAayaa apaiblK Oaraiay/ibl )KoHEe
caJIMaKThl OpTallaJaHIbIPY/Ibl MaiiiaTaHyabIH MaHbI3AbUIBIFBIH KopceTeai. byn omicteme Gara-
nayablH OacTamKkbl Ke3eHIHIE KOOaHBIH OPBIHIBLUIBIFEI MEH WHBECTHIIMSUIBIK OJICYCTiH Oaranay
YIIIH CeHIMJII, capanTaMaiblK HETi3/Ie/ITeH HeTi3/[i KaMTaMachl3 €Ty apKbUIbI HICIIiM KaObliiay-
I JKaKCapTaIbl.

Tyiiin ce3mep: SKcIpecc-Talay, KYHbl Oarajay, apajiblKk MOHJEP, caparnTaMaiblK
Oara-Jiay, ©JIIICHTeH OpTalllajay, MHBECTUIIMSIIBIK THIMIITIK
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AHHOTanmusa. B cratbe mpencTaBieHa  METONOJOIMA  AKCIIPECC-aHalIH3a
CTOMMOCTH TIPOEKTa, c(hOKycHpOBaHHAS Ha IPEABAPUTEIBHON OLIEHKE OCYIIECTBUMOCTH U
3¢ PEeKTUBHOCTH WMHBECTHLMH. B Hell paccMaTpuBaloOTCS SKCHEPTHHIE OLECHKH CIOXKHBIX
[IapaMeTPOB, BBIPAKCHHBIX B BHJE WHTEPBAJIBHBIX 3HAYEHHH HA YHCIOBBIX IIKAaJNaX.
AHanu3upyroTcs [Ba IMOAXOJa: CpeiHee apu(MeTHYecKoe M B3BELICHHOE YyCpeIHEHHE
TpaHMIl WHTEpBaJoB. [IpemnaraeMblii B3BEIICHHBIM METOJ| MPHIAET OoJblliee 3HAYCHUE
Oosiee y3KMM HMHTEpBajaM, INpearnojaras, 4YTO OHU NPEACTaBIAIOT 0ojee BBICOKYIO
JKCIIEPTHOCTb, TEM CaMbIM IIOBBIIIAS TOYHOCTb M KAaueCTBO COIJIACOBAHHBIX OLEHOK.
PacdeTsl v BU3yanbHBIE JaHHBIE IEMOHCTPUPYIOT IPEUMYILECTBA B3BE-
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[ICHHOTO YCPETHEHHS, BKJIOUasi YMCHBIICHHYIO IIMPUHY MHTEpBajia U 0ojee TOUYHbIC pe3yJibTa-
Thl. MeTOI TaKKe CMeNaeT IEHTP HMHTEpBaja B CTOPOHY Oojee y3KHUX JMara3oHOB, YTO
OTpakaeT OOJBINYI0 HAJEKHOCTh IKCIIEPTHBIX OLIEHOK. Pe3ynbTaThl MOAYEPKUBAOT BAKHOCTH
HCTIONIb30Ba-HUSA MHTEPBAIBHBIX OIICHOK W B3BEIICHHOTO YCPEAHEHHUS B SKCIpecC-aHau3e,
npejyiarasi 0ojiee COBEPIICHHBI MOIXOA K OILEHKE MPOEKTa. JTa METOMOJIOTHS YiydllaeT
MPUHATHE PEIICHUH, Mpe-I0CTaBIAA HAACKHYIO, SKCIEPTHO-UHPOPMHUPOBAHHYIO OCHOBY JUIS
OIICHKH OCYIIECTBUMOCTH TPOEKTa W HMHBECTHIIMOHHOTO TOTCHIMANa Ha HAa4YalbHOW CTaIuu
OILICHKHU.

KiroueBsble cjioBa: sKclpecc-aHallU3, OICHKA CTOMMOCTH, WHTEPBAJIbHBIC 3HAYCHUS,
9KCIIEpTHAs OllEHKA, B3BEIICHHOE YCpeIHEHHE, HHBECTUIIMOHHAS 3()(PEeKTHBHOCTD

HJas uurupoBanusi: T.M. Onex, I'.C. Onex. METO/IUKA 3KCITPECC-AHAJIM3A
LHEHHOCTHU IIPOEKTA/MEXIYHAPOJHbBIA XYPHAJI UH®OPMAILIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTHUI. 2024. T. 5. No. 20. Ctp. 46-55. (Ha amur).
https://doi.org/10.54309/1JICT.2024.20.4.004.

Introduction

When analyzing the value of projects, you should adhere to a comprehensive, step-by-
step approach. This approach allows to stop in time, that is, the project can be rejected at any stage
of the analysis, which saves time and money. Using this approach allows not only to identify the
pros and cons of the project but also to see its distinctive features from similar projects and to
predict the result that investors will receive upon successful implementation of the project.

The use of an integrated approach implies the following step-by-step analysis scheme:
express analysis, strategic analysis, technical analysis, commercial analysis, project risk analysis,
environmental analysis, and financial and economic analysis.

To date, there is no single, accepted methodology for analyzing project value. Different
approaches to project analysis and an unstable regulatory framework leave the issue of
improving value analysis methods open.

The methodological basis of project analysis is the following (Projects In a Controlled
Environment):

1) systematicity — consideration of the entire system of relationships between project
participants and their economic environment, the most important factors influencing the costs
and results of each participant, as well as internal, external, and synergistic effects. For such
consideration, the project description should include a description of the possible mechanism of
interaction of all project participants (the organizational and economic mechanism for project
implementation);

2) the comprehensive nature of the project analysis (and project expertise), which is
man-ifested in the application of various types of project analysis and the preparation of a
thorough business plan for the project (or a conclusion on the results of the expertise);

3) materiality — consideration of all the most significant consequences of the project.
When assessing the value, all significant implications of the project implementation, both
directly economic and non-economic (social, environmental, impact on the country’s security),
must be considered. In cases where the impact of such consequences of the project
implementation on the value allows for a quantitative assessment, it should be made. In other
cases, this impact must be considered by experts;

4) continuity — conducting project analysis throughout its entire life cycle (by individual
participants — until exiting the project);

5) strategic — compliance with the development strategy and investment policy of the
country, region, company (bank);

6) effectiveness — the presence of a positive social and economic effect on the project;
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7) quality — high quality and sufficiency of the design and other documentation necessary
for preparing a business plan (or examining the project in the bank).

The depth and scope of analytical work in project analysis depend on the scale of the
project, its capital intensity, and the socio-economic consequences of implementation. Capital-in-
tensive projects require a more detailed and in-depth analysis of the project. For projects of lower
cost, project analysis can be performed using a simplified scheme that requires the involvement of
external experts to conduct a technical, legal, and environmental analysis of the project (GPM®
Global P5TM).

There are different types of project analysis: express analysis, strategic, technical, com-
mercial, legal, project risks, environmental, financial, and economic.

Each type of analysis has specific evaluation criteria (Smith, 2011).

The project initiator can conduct an express analysis of a project to determine the feasi-
bility of implementing the project and the effectiveness of investments before developing a de-
tailed business plan. Express analysis of a project by a financial institution includes a preliminary
assessment of the project, an evaluation of the reliability of the business plan data presented by
the initiator (or executor) of the project to decide on the advisability of a more in-depth analysis
of the project if it complies with the investment policy of the bank or group of investors (Vilensky
et al., 2012: 888; Jenner, 2015: 76-89).

Materials and Methods

Express analysis of the value of the project creation of a new jewelry brand Sweet Kids
at the preliminary assessment stage of the project

The main question that an investor wants to answer at the preliminary assessment stage
of a project is: Do the project’s positive results outweigh the costs of its implementation?

To analyze a project’s costs and income, it is necessary to answer the following ques-
tions: what is the project’s desired outcome? Who is covering the costs of the project? Who will
benefit from the positive results of the project? When and how will the positive results of the
project be identified?

Specific criteria are often used to analyze a project and evaluate its profitability and re-
turn on investment (Flyvbjerg, 2016).

The following criteria of project value are distinguished:

1. Net present value (NPV).

2. The ratio of benefits and costs of the project.

3. Cost efficiency.

4. Profit in the first year.

5. Payback period of investment.

6. Comparison of different value criteria.

To implement different versions of the Sweet Kids project, an agreement was reached
with investors to conduct an express analysis of the project as a preliminary assessment of its val-
ue. One of the most critical indicators of such an analysis was the retail price of different produc-
tion units. Expert assessments, open-source materials, and insider information were used for this.

The data varies across categories, the products are difficult to classify, and the price range
is extensive.

Table 1 — Sova jewelry brand Table 2 — Jewelry brand Stolichnaya Jewelry Factory
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Table 1 - Sova jewelry brand

Table 2 - Jewelry brand Stolichnaya Jewelry Factory
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Figure 1 — Statistical characteristics of retail prices for the product type “Metal earrings”

As an initial option for conducting an express analysis of the project to assess the retail
price of a product, a variant of the most straightforward statistical processing was considered.
Using the Excel software product, general averages were calculated considering weighted
average values, namely, the number of units of production falling into certain intervals. This is a
mathematical expectation calculated by taking weight into account.

M = (177%7240+14%* 2 483+29%2096+40*2193+61*1851)/321= (1281480+
+34 762+60 784+87 720+112 911) /321=4 914.8 UAH

Secondary calculations were made, considering probability distributions. A
histogram and a distribution polygon of retail prices for summary values for several brands were
constructed (fvanov, 2018).

The project team further noted that the range of the interval was not considered
anywhere in these express analysis options for the project’s retail price. It was decided to use
the method of averaging interval estimates for different types of quantitative and qualitative

scales.
Gl
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With this type of retail price calculation, a large spread in the values of the general mean,
mode and median becomes apparent.

N
TP

Figure 2 — Histogram and distribution polygon of retail prices for the product type “Metal Earrings”

In many cases, numerical (quantitative) scales are used in expert assessments of complex
properties (parameters). Individual expert assessments are formed as values in the corresponding
scales (let us call them point assessments), and the agreed-upon (group) assessment is determined by
averaging individual expert assessments.

At the same time, when assessing difficult-to-formalize properties of objects, systems, and
processes, including those of a qualitative nature, experts in most cases “gravitate” toward assessment
in ordinal scales (‘“high”, “medium”, “low”), or, complicating the formation of a point assessment
on a numerical scale, assess the value of the analyzed property in the form of a specific interval on a
numerical scale (the value of the property/parameter is in the range from ¢, to c,, where ¢, and c, are
the left and right boundaries of the assessment interval).

As a result, an urgent task is analyzing the features of processing expert assessments in the
form of intervals on numerical scales, including the so-called quasi-numerical (point) scales widely
used in expert assessments. Quasi-numerical scales include point scales in which the base B (range)
is greater than or equal to 100. Unlike small-range point scales (3-, 5-, 10-point scales), which are, in
fact, a type of ordinal scales, experts, when giving assessments in 100 or more range point scales, are
guided not only by the dominance relations between the assessed objects according to the correspond-
ing property (parameter), but also analyze the values (distances) and relations between assessments.

Therefore, the estimates of parameters in such point scales become closer in their properties
to estimates in numerical (including absolute) scales. At the same time, since the unit of measurement
“point” is a kind of universal abstraction of the quantitative expression of any properties (parameters),
then such point scales are called “quasi-numerical”.

Important parameters of the assessments in the form of an interval [c , ¢, ] (the index i induc-
es the individual assessment of the i -th expert) are:

C,=(c162:)/2_ center of the interval;

Ai=(2ir€1i) _interval width.

Interval scale C int we will call the set of all intervals (°2i*€1i) in some numerical scale
C (5, -, /, B, 0), on which the operations of dominance (<), difference (-), steps (/), base B (range)
and zero of the scale are defined .

The simplest logic for defining the operations (<), (—) and (/) in an interval scale is the corre-
sponding operators from the interval centers. In this case:

[E1er€26) < [“L €24 when i C, < C;

ot €iy - [ a2 G

[ C1ir I:35]/[ €1j: €2j 7= Ci/ C}.The target aspect of the expert assessment procedure is the
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formation of the so-called group (agreed) assessment (PMBOK vs. Scrum), which is the result of the
aggregation of individual expert assessments.

The aggregation process is based on the criterion of minimizing the sum of distances of in-
dividual assessments from the group assessment:

Zd{ 0. C,) > min, )

where Cg’ U is the group (agreed) assessment of experts; Ca is the individual assessment

of the n -th expert; d(C, qrup: Cn) is the degree of distance of the individual assessment of the n-th
expert from the group assessment; N is the number of aggregated expert assessments.

It is known that criterion (1) is satisfied by various averages (arithmetic mean, root mean
square, Kolmogorov mean, etc.), calculated based on the corresponding measures (distances). The
natural tendency when choosing the distance d between two intervals is to use the modulus of the
difference between the centers of the intervals:

;i C15rCapq rEH ,Ca
(O i), 47 2= G O &)
It is easy to see that the quant1t1es d ij satisfy the requirements of the metric (non-negativity,
“triangle rule”, symmetry). Thinking in this way, we can conclude that the simplest solution for de-

termining the average on a set of assessments in the form of intervals {[“11-21][ ], [“12:C22 ] [

€1 C2N]) | expressing the group opinion of experts, is to determine the boundaries of the interval of
the aggregated (group) assessment in the form of the arithmetic mean of the corresponding boundar-
ies of the set, which averages the intervals:

1
[Clg:'gw Cfg:l..ap ]:(;En J_CJ.::J .E;; J_C":'!} (3)

As already noted, the estimates of the values of the analyzed properties in the form of inter-

vals are characterized by another aspect — the width of the interval A, = €26 €1) , which in a certain
sense can be considered as a certain characteristic of the quality (quahﬁcatlon) of the expert assess-
ment).

In other words, the narrower the interval of the individual expert’s assessment (the smaller
the spread with which he determines the value of the property being assessed), the more “high-qual-
ity” (“qualified”) his assessment can be considered. It is easy to see that when obtaining a group
assessment in the form of an interval according to the relation (3), its width is the arithmetic mean of
the corresponding Values of the width of the intervals of individual expert assessments:

BT Z ‘ﬁ:lz
g:l up n= 4)
However, if the interval width is interpreted as the individual quality of the assessment (an-
other option is as the level of the expert’s assessment qualification), then the contribution of the

individual assessment to the formation of the group assessment should be the greater, the narrower
the interval. This property of the averaging procedur'e‘l_ (3) can be achieved by replacing the same av-

. . 1 . . . .
eraging coeﬂimentsﬁ with normalized coefficients Z u,, = 1, which
i
n=1
are the greater, the smaller the width of the corresponding interval.
One such approach may be to calculate the averaging weighting coefficients p n using the
following relation:

EJ:.\I:J_"E"E - ‘ﬂu
(N-DXL, A 5)
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and the procedure for obtaining a group (average) estimate in the form of an interval with
this approach is determined by the ratio:

[ Clgruih Cf grup ]:(E‘::l Ky C-l;z.-E‘::j_ Ky é;;z} (6)

It is easy to see that the width of the average interval (weighted group), obtained according
to relation (6), is determined by the following expression:

ﬁéﬂ‘“?—’ = El:::j_ Hy ‘ﬂ:lz, (7)

where A — the width of the interval of the n -th individual assessment.

It should be noted that other posterior coefficients of the formed expert qualifications can
also be used during averaging, depending on the distance of the individual expert assessment from
group one.

An analysis of the behavior of the averaging results based on relations (3) and (6) shows that
the group estimate in the form of an interval obtained based on a weighted average taking into account
the width of the intervals “behaves” much more “correctly” compared to the results based on a simple
arithmetic mean averaging of the boundaries. In particular, the width of the interval corresponding to
the agreed (group) estimate obtained, considering the width of the averaged intervals, is equal to or
less than the width of the group estimate obtained based on arithmetic mean averaging.

In addition, the interval of the center of the agreed group assessment, obtained based on
averaging weighted considering the width of the intervals, constantly shifts toward the center of the
least wide of the averaged intervals. Thus, if the width and center of the averaged interval are inter-
preted as the quality of expert assessment (accuracy of the group assessment, final assessment, expert
qualification), then averaging based on the relation (6) yields higher quality (more accurate, more
qualified) results of expert assessments.

It should be noted that other posterior coefficients of expert qualifications can also be used
during averaging, formed depending on the distance of the individual expert assessment from the
group assessment (Gilman, 2017).

There are many advantages to this calculation. The following are obvious for comparison: the
interval range of the retail price. For this type of product, namely “Metal Earrings”, the interval of the
retail price, calculated using the arithmetic mean, is (1310; 7061.8). And the interval calculated using this

method is (1240.71; 5929.70). In the first case, the width of the interval A grup — 5751,8, in the second
Agryp z=4689. And further, the average retail price for the item “Metal earrings”, calculated using

the formula C_'; = (€11, €2:)/2 equals 2875.9. And the average value considering the weighted aver-
age values is equal to 2344.5 .

If we determine the error for such calculations, the absolute error is AC =2875.9 - 2344.5 =

532.4. The relative error is 8C =532.4/2344.5%100 % = 22.7%. Such a large relative error indicates
that the weighted interval averaging method is more accurate and better meets the requirements of
express analysis of the project value.

In this case, the question of how much the width decreases and the center of the interval
obtained based on relation (6) changes compared with simple arithmetic mean averaging based on
relation (3) is essential from both a theoretical and a practical point of view. In other words, how much
the width decreases and the center of the group expert assessment changes when averaging individ-
ual expert assessments, considering the width of their intervals. As the analysis of averaging options
shows, the degree of decrease in the width and shift in the center of the final assessment interval de-
pends significantly on the ratio of their width and the mutual arrangement of the averaged intervals.

Moreover, the changes in the width and center of the group assessment interval are more
significant the more the averaged intervals of individual assessments differ in width and the further
the center of the smallest width of the averaged intervals is shifted.

In the case of averaging two intervals, the problem of analyzing the degree of reduction in
the width of the group assessment interval can be reduced to a function of one argument, and the
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following relationship can be obtained:
Sgrups _ S ®
Agrup (z+1)®

where Agrup = is the width of the averaged interval according to relation (6);"'-1"9:":4?1 — the
A,

width of the averaged interval according to the relation (3); * = ;_.,_;f the ratio of the averaged intervals
by width. Fig. 3 shows the graph of the function determined by the relation (8).
. . . . Ay .
X- axis shows the ratios of the widths of the averaged intervals. The ﬂ—' Y- axis shows —
Agrups z

ratio 4grup the width of the interval obtained based on simple (arithmetic mean) and weighted av-
eraging (the case of averaging two intervals). As it should be with meaning of the coefficients of
weighted averaging 1 n, there is no “gain” in the width of the group interval estimate when the width
of the averaged intervals is the same. When the width of the averaged intervals differs significantly,
the width of the interval based on weighted averaging can be significantly smaller than the width of

the interval obtained based on simple (arithmetic mean) averaging.

o T

_—
~_

/ ~

. e

Figure 3 — Ratio of interval widths obtained based on weighted and simple (arithmetic mean)

averaging of 2 intervals

The ratio of the centers of group estimates obtained based on weighted and simple
(arithmetic mean) averaging, in the case of averaging two intervals, can be expressed as a
function of two arguments:

=2, 9)
where ; ; is the center of the interval of the first estimate; is the center of the interval of the
second estimate.
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Figure 4 — “Flat” two-dimensional histogram
Fig. 4 shows a “flat” histogram of the function , illustrating the degree of displacement
of the center of the group estimate , obtained on the basis of weighted and simple (arithmetic
mean) averaging of two intervals depending on the ratio of their width () and centers (). The
value of the ratio is displayed directly in the cell with the corresponding values of x and y. For
greater clarity, each cell is filled with a gray background, the intensity of which is
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determined depending on the maximum value n the corresponding area of arguments.

Analysis of the data presented in Fig. 4 shows that in any case (except for equal width
() and coincidence of the centers () of two averaged intervals) the center of the result of
weighted averaging always shifts toward the smaller interval in width, and this shift is greater
the more the averaged intervals differ in width and the position of the centers.

The “gain” in shifting the center of the group assessment obtained by weighted
averaging about the result of arithmetic mean averaging can reach significant values. Thus, the
use of expert assessments in the form of intervals (ranges) on numerical (quasi-numerical)
scales can provide a more qualified expert assessment of the values of difficult-to-formalize
parameters, especially in cases where the procedure of weighted averaging is used to obtain a
group (agreed) expert assess-ment, considering the width of the intervals of individual expert
assessments.

Conclusion
The project initiator conducts an express analysis of the project to determine the feasibil-ity of
implementing the project and the effectiveness of investments before developing a detailed
business plan. Express analysis of the project includes a preliminary assessment of the project,
an evaluation of the reliability of the business plan data presented by the initiator (or executor) of
the project to decide on the advisability of a more in-depth analysis of the project in the event
of its compliance with the investment policy of the bank or group of investors.

The focus of a project’s express analysis is assessing its economic value and
technical ability to be implemented.

The article analyzes the features of expert evaluation of preliminary and express
analysis of project value assessment in the form of difficult-to-formalize properties
(parameters) using interval values on numerical scales. To obtain a coordinated expert
assessment, two approaches to averaging evaluations in the form of intervals are considered -
based on simple (arithmetic mean) and weighted averaging of the corresponding interval
boundaries.

It is proposed to “weight” the interval boundaries depending on the interval width,
based on the principle: “the smaller the width of the assessment interval, the more “qualified”
the expert evaluates the value of the analyzed property, and the greater the weight should be
taken into ac-count when averaging the boundaries of the corresponding interval.” In the case of
averaging two intervals, an increase in the qualification of the agreed expert assessment with
weighted averaging is analyzed.
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