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The relevance of the article is due to the fact that the methods and tools used for
web project management today do not take into account: the impact of human
factors on project management processes and its implementation at all stages
of the web project life cycle and the presence of uncertainties in data used in
adoption design solutions for web project management. Describes the methods
and procedures for the formation of project solutions in the management of web
projects in the case of incompleteness and inaccuracy of some characteristics
of the project. The main factors of project decision-making are analyzed, the
causes and nature of incompleteness and inaccuracy of design characteristics are
determined, in connection with which the concept of uncertainty was introduced,
the most common types of uncertainties that arise when managing web projects
are described. The main ways to solve the problem of web project management
taking into account the absence, incompleteness and / or inaccuracy of project data,
each of which can be implemented by three methods. To solve this problem, an
approach to the application of project specifications has been developed, which
creates opportunities for their proper use in project management processes,
reducing risks and ensuring the efficiency, quality and reliability of solutions.
Procedures for reducing the level of incompleteness and inaccuracy of project
characteristics based on fuzzy logic, the use of which involves the replacement of
quantitative values by ambiguous linguistic estimates, which reflect the semantics
of such estimates and the relationship between values, allowing the transition from
absolute values to relative estimates in project decisions , as well as to eliminate
the incompleteness and inaccuracy of the values of the calculated characteristics, to
form a homogeneous system of measuring various decision-making factors for the
web project. The proposed approach makes it possible to create tools for dealing
with uncertainty and create a decision-making system for managing web projects.

NPUHAHSTTS PIIEHD 3 YIIPABJIIHHS BEB-IIPOEKTAMM B YMOBAX HEBU3HAYEHOCTI
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Koarouosi ciioBa:

BEO-TIPOEKT, YIIPABITIHHSI
MIPOEKTAMHU, HCBU3HAUCHICTh
TaHWUX, TPAXHATTA IPOEKTHUX
pillleHb, HEYITKi JaHi,

HEeYiTKa JIoTiKa.

AKXTyaJbHICTb CTaTTi 3yMOBJIEHA THM, 1110 METOJIH Ta 3aCO0H, SIKi 32CTOCOBYIOTHCSI JUIS
yIIpaBITiHHS BEO-NPOEKTAMH, ChOTO/IHI HE BPAXOBYIOTb: BILTHB JIFOJICHKOTO YHHHUKA HA
TIPOLIECH YIPABITIHHS MIPOEKTOM 1 HOTO peari3amito Ha BCiX CTaAiAX KHUTTEBOTO IUKITY
BEO-TIPOEKTY Ta HASIBHICTh HEBM3HAYCHOCTEH Y JIAHHX, SIKI BUKOPHCTOBYIOTHCS MIPH
NPUAHSTTI MPOEKTHUX PILLIEHb 3 yIpaBiliHHSA BeO-1poekTtoM. OnmcaHo crocodu Ta
mporenypu GopMyBaHHS IPOEKTHUX PIIICHB B YIIPABIIiHHI BEO-TIPOEKTAMH 32 YMOBH
HETIOBHOTH Ta HETOYHOCTI ICSIKUX XapaKTePUCTHK MPOeKTy. [IpoaHasi3oBaHO OCHOBHI
YMHHUKA TPUHHSTTS [IPOEKTHUX PillleHb, BU3HAYEHO TPUYUHU Ta IPUPOIY BHHHK-
HEHHSI HEIOBHOTH 1 HETOYHOCTI NPOEKTHUX XapaKTEPHCTHK, Y 3B’SI3KYy 3 4MM OyIo
BBEJICHO TIOHSTTS! HEBU3HAYECHOCTI, OIMMCAHO HAMIIOMIMPEHIIIi THITH HEBU3HAYEHOCT-
HUM, sIKi BUHUKAIOTh MIPU YIPABIiHHI BeO-IpoekTamMy. PO3MISHYTO OCHOBHI MIISXH
BUPILICHHS MPOOJIEMHU YIPaBJIiHHS BEO-IIPOEKTAMHM 3 ypaxXyBaHHSIM BiJCYTHOCTI,
HETIOBHOTH Ta/a00 HETOUHOCTI JAHUX MPOEKTY, KOXKEH 3 SIKMX MOXIJIMBO Pealli3yBaTH
TpboMa MeTofaMHu. [1J1s BUpIMIeHHS i€l TpodiieMu po3poOIIeHO MMiIXil] 3aCTOCYBaHHS
TIPOEKTHUX CIIeNU(IKaIlii, SKUH CTBOPIOE MOMKIMBOCTI IS iX HAJIGKHOTO BHKOPH-
CTaHHsI y MpoLiecax YIpaBIIiHHs MPOEKTAMH, 3MEHIIIYIOUH PU3UKU Ta 3a0e3edyoun
e()eKTUBHICTb, SIKICTh 1 HAIHHICTB pillleHb. BU3Ha4Y€HO Mpolie/ypy 3MEHIIICHHS PIBHS
HETIOBHOTH Ta HETOYHOCTI XapaKTEPHCTHK MPOEKTY HA OCHOBI HEYITKOI JIOTIKH, BUKO-
PHCTaHHSA K01 TIependadae 3aMiHy KUTbKICHUX 3Ha9eHb HEOJHO3HAYHUMH JTiHT BICTHY-
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HUMH OITiHKaMH, SIKi BiIOOpa’karoTh CEMAHTHKY TAaKHX OIIHOK Ta B3a€MO3B’SI30K MK
3HAYEHHAMH, ITI0 T03BOJISIE TIEPEXi/T BiI CHCTEMH a0COMIOTHHUX BEIMYHH JI0 BiTHOCHHX
OL[IHOK NIPH MPUHAHSTTI MPOEKTHHX PIllIeHb, @ TAKO)K BUKJIFOUUTH HETIOBHOTY Ta HETOY-
HICTh 3HA4YEHb PO3PaxXyHKOBUX XapaKTEPUCTHK, C(HOPMYyBaTH OIHOPIHY CHCTEMY
BUMIPIOBaHHS Pi3HUX (DaKTOPIB TMPHUAHSTTS PIIICHHS OO BEO-TIPOEKTY. 3arporro-
HOBAHUH TIIXiJ a€ MOXIIMBICTH CTBOPHTH 3aCOOM OMPAIIOBAHHS HEBH3HAYECHOCTI
1 CTBOPUTH CHCTEMY TIPUHHSITTS PillIeHb JJIs YIIPABIIHHS BeO-MIPOEKTaMH.

Statement of the problem

The current stage of development of projects, the result
of which is a product that operates on the World Wide
Web, is characterized by the urgent need to make optimal
decisions as quickly as possible and increase the efficiency
of operation in a highly competitive environment. Unlike
the previous stage of the initial attempts to do business
on the World Wide Web, when the main task was the
transition of business from traditional verbal to innovative
interactive methods, now more important are the tasks of
rapid growth and involvement of your market share in
the Internet. To ensure the necessary speed and quality of
decision-making on web project management is possible
through the development of new methods of taking into
account the uncertainty in making management decisions
by the project manager.

Modern web project management technologies
represent such developments as TeamBridge service,
IPI.Manager, Redmine, Primavera Project Planner etc.
Structures of Project Management Institute Inc., OASIS,
ISO, ANSI, Google, Microsoft and IBM are actively
developing the latest standards and methods of web project
management. This indicates that the research issues in the
field of improving the methods and tools of web project
management are relevant both in terms of theory and in
practice. However, it should be noted, that methods and
tools for web product management today do not take
into account some factors. Such as: the impact of the
human factor on project management process and its
implementation at all stages of the web project life cycle
and identify uncertainties in the data used in decision
making on web project management.

Analysis of recent studies and publications

The issue of creation, implementation and application
of Internet technologies for management decisions today
is quite relevant. Fundamental issues of web project
management are considered in [1, 2, 3]. In [1] describes the
general structure, principles of organization, and the order
of design, creation and application of e-commerce system.
The main purpose of such web systems is to distribute
information technology products on a commercial basis
[1]. In works [2, 3] theoretical researches are carried out
and the basic principles of functioning of systems are
substantiated, ways of formation of information streams
and their management are described.

Objectives of the article

The aim of this work is to build an algorithm for
processing the uncertainty of project characteristics when
making decisions about web project management.
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The main material of the research

When making management decisions during the
implementation of a web project often have to process,
interpret and use unknown and inaccurate data [4]. There
are main reasons for creating such problematic situations:

— complete or temporary absence of some values;

— lack of data due to confidentiality or competition;

— unreliability of the received data and sources of their
reception;

— significant inaccuracies and errors in values due to
shortcomings in their formation;

— subjectivity of assessments and assertion;

— discrepancies in data obtained from different
sources;

— deviations in the time of formation and use of certain
values;

— unwillingness of the organization or person to
provide the necessary information.

In cases where the project executor does not have the
necessary set of accurate and reliable data, decision-making
processes for planning the implementation of a web project,
the formation of project resources, the organization of their
implementation are much more complicated or impossible
[5]. As a result, it can lead to violation of project plans,
delays, changes in the content, cost or quality of the project
or complete abandonment of its implementation. There are
main ways to solve the problem of web project management
in the context of incomplete and inaccurate project data:

— implementation of measures to fill in and adjust the
project data required for project implementation;

— performing special actions to reduce the level of
incomplete and inaccuracy of data through their analysis,
replacement of and conversion;

— organization of project decision-making and
project implementation taking into account the absence,
incompleteness and / or inaccuracy of some project
indicators.

Each of these measures has a certain effect, but it
cannot completely solve the problem of incompleteness
and inaccuracy of project data. In the first case, obtaining
a complete and reliable set of values requires additional
steps, which accordingly require additional time and
resources. At the same time, there is no absolute guarantee
of complete elimination of the problem in the separately
taken and general case. The second method allows you to
replace lost or inaccurate values with other values that can
be used instead with the appropriate level of reliability.
The third method involves changing the design decision-
making process, taking into account the fact that the values
of some design features are replaced by the values of
substitution obtained as a result of some transformations
and replacements.
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Thus, it can be concluded that the solution to the problem
of making decisions about web project management in case
of incompleteness and inaccuracy of certain project data is
to develop an approach that combines the proposed solutions
in three ways. This way of applying project specifications
will create opportunities for their proper use in network
project management processes, reducing risks and ensuring
the efficiency, quality and reliability of solutions.

Introduce the concept of uncertainty, which means
inaccuracy or incompleteness, absence or instability of
data on a particular web project and its participants. There
are the most common types of uncertainty according to [6]
following:

— incorrect value (costs for this object are unacceptable
due to its nature or other objective or subjective reasons);

— value unknown (this type of uncertainty implies
possibilities - the value exists but is not established or the
very fact of its existence has not been proven);

— value does not exist (this means that it cannot be
formed for objective reasons or is not currently formed.
The algorithm should be adjusted so that without this value
it is possible to form a project management strategy. If the
parameter with this type of uncertainty is decisive for the
decision-making, you should use the average, approximate
or expert judgment);

— value cannot be determined (this type of uncertainty
assumes the existence of the value itself and its
unavailability for use);

— the value is invalid (such uncertainty arises due to the
unreliability of information sources, obtaining different data
from several sources, the use of anonymous sources, uncer-
tainty in estimates, inaccuracies and measurement errors. In
this case, it is necessary to determine whether the wrong value
was accidentally obtained, whether the client intentionally
provided incorrect information and this can be corrected);

— the value was not obtained (in this case, the existing
value is assumed to be reliable, but for some reason was
not taken (or not accepted temporarily) in the order of its
application. This type of ambiguity can be explained by
re-searching for the required value);

— values are represented by an empty set (uncertainties
of this kind arise in relation to total quantities, for example,
the list of the company’s customers, units sold, the list of
previous employee positions).

One set of these indicators is enough to make
typical decisions. Analysis of these indicators shows
that determining their exact values in practice is quite a
difficult task, sometimes even impossible. The fact that
the web project in its properties meets the requirements of
the method of situational analysis, allows you to organize
the management decision-making process on the basis
of incomplete, inaccurate or incomprehensible values
without losing the efficiency and quality of the end result.
This allows you to replace the values of the parameters
monitored by the web project with some general values that
allow you to make decisions during the implementation of
the web project and evaluate the results of related changes.

To the characteristics of the parameters that determine
the properties of the web project, we can add the lack
of formal methods and procedures for setting values for
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many of them. This approach allows the application of the
principles of fuzzy logic to these features of the project [7],
according to which the evaluation results are presented in
the form of verbal language, and management is not based
on real values, but on their ambiguous counterparts.

The application of fuzzy logic to processes and control
systems means working according to the scheme: clear
meaning — definition of affiliation function — fassification
(transition to fuzzy) — fuzzy calculations — defassification
(transition to exact values). The characteristics of a web
project and the use of situation management models to
create project management technology require the use
of another method of forming and implementing fuzzy
parameter values in management processes. The first step
is the direct formation of an expert verbal assessment
of h'i=1, Num™ value of the i-th control parameter
without determining its exact value.

In terms of presentation and interpretation, vague
estimates of different parameters differ. To share processes
and tools for managing web projects, the next step is
to normalize them - reducing the various ambiguous
parameter values to a single syntax and interpretation.

Rationing is carried out by semantic differentiation [8]
using a special scale. This action involves the replacement
of the verbal 4 ,i=1, Num™“* by the numerical value
d’, i=1, Num”“, taking into account the content and
relationship between language values. In this case, the
numerical values do not specify any quantitative concepts,
but only formalize the relevant ambiguous verbal
assessments and the relationship between them. It is quite
convenient to use the degree of semantic differentiation in
the range of numerical values [0; 1].

Options for determining ambiguous linguistic estimates
for those project indicators that allow such an assessment
and their normalized values are given in Tab. 1.

Usually, for project decisions on web project
management, it is not the value of a certain feature of
the project that is important, but its relative assessment
[9]. The absolute value of the indicator depends on the
characteristics of each project, and different projects may
have different interpretations.

For example, a project budget is too small for a
corporate client, too large for an individual, and vice versa.
Accordingly, the inaccuracy or incompleteness of some
design features can be eliminated or reduced by moving
from absolute to relative values. The most acceptable for
this is the use of fuzzy logic L. Zadeh [10]. The use of
this tool involves the replacement of quantitative values by
ambiguous linguistic estimates that reflect the semantics of
such estimates and the relationship between values.

To determine the correspondence between "true" and
“false”, you must first define the affiliation function. This
process is called fassification [10]. Applying this process
when processing a set of values for the characteristics of
creating a web project as a separate category of IT projects,
you can achieve the following goals:

— transition from the system of absolute values to
relative estimates when making project decisions;

— to exclude incompleteness and inaccuracy of values
of calculated characteristics;

133



Bulletin of Zaporizhzhia National University. Economic sciences. Ne 1 (49), 2021

Tab. 1 — Linguistic assessments of project indicators
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Parameter The content of the parameter Linguistic meanings Non;r;lla:ll;zed

s High 1

— The level of the client’s income Middle 0,5
Low 0
. More priority 1

CPors cGonder Gender of the customer’s representative Irrelevant 0,5
Less priority 0
Fluency 1

. Above the average 0,75

Chers clang The language of communication Middle level 0,5

Below the average 0,25
Does not have the skills 0
. Professionali fth , Professional 1

y rofessionalism of t c customer’s Middle level 0.5

CPers_cProf representative -

Does not have the skills 0
. The budget is flexible, expandable 1

PFin pBFlex Budget flexibility Expandable in critical cases 0,5
Inflexible 0
Periodic, relationship termination 1

N is not planned

DCRel cRelPeriod Frequency of relations with the client Periodic, but with pfedict.ed endings 0.5
of the relationship i
One-time project 0
. Cust orit Maximum 1

ustomer priority :

DCRel_cPrior for the performer Ml'ddle 0.5
Minimum 1
. Priority for the performer 1

COre <0 Form of ownership of the client Does not matter 0,5

rg_cOwn
Non-priority 0
Priority and interesting |
* C s field of activi for the performer

COrg_cdrea ustomer’s field of activity Does not matter 0.5
Non-priority 0
. High 1

Pheg pUre Urgency of the project Middle 0,5
The project is not urgent 0

— to form a homogeneous system of measuring various
decision-making factors for web projecting.

To ensure the uniformity of data in the design decision-
making process, it is desirable to further standardize them
and reduce them to a single format and measurement system.
This can be achieved by moving from significant linguistic
values to numerical values that support the relationship of
unclear estimates. The method of bipolar graduated scales
(by Ch. Osgood [8]), built on the principle of semantic
differentiation, is the most suitable for this purpose.

This method involves creating a correspondence
between linguistic semantic meanings and several ordered
groups of numbers - scales. This commonality is formed in
a special way, reflecting the ratio of the content of unclear
estimates through the ratio of the numbers. There are basic
principles of constructing the Osgood scale [8]:

— the presence of extreme polar values - minimum and
maximum,;

— the presence of the average value - the equilibrium
point;
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— number of elements for calibration of the scale
from 3 (minimum) to 7 (maximum).

Using bipolar scales to represent the values of web
project features allows you to solve the following problems:

— create a unique homogeneous system for the
presentation and measurement of all design features;

— provide the ratio of the values of the calculated
characteristics in the form of numerical ratios;

— compare the values of design features with different
content;

— apply formal methods and decision-making in the
management of web projects in conditions of uncertainty.

In order to reduce the level of uncertainty of project
features in decision-making processes, certain steps should
be taken.

The set of values of the characteristics of the web
project is divided into the following categories:

— existent and accurate;

— existent inaccurate;

— missing.
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If there are no values, you should state the reasons for
the lack of values for the characteristics of the web project
according to the list above.

As a result, if it is determined that the value is absent
due to its inadmissibility or lack of conditions for its
occurrence, then:

— it cannot be decided that this feature belongs to the
category of key factors;

— decision-making, when this feature of the project is a
secondary factor, is carried out without taking into account
the lack of influence of this factor on decision-making.

If the reason for the lack of value of the project feature
is its unavailability, non-acceptance or unreliability in the
design decision-making process, it will be replaced by the
equivalent replacement in the following options:

— use the predictable (calculated) value;

— use the average value of this indicator;

— use the most plausible assumption about its value.

As a result of such steps the full set of exact numerical
values of characteristics of the project necessary for
acceptance of the design decisions reduced to one scale of
estimation is developed:

KA b, ik Vb =< Name_h,,

PrChar
Num*

NumValue_h.>, (1

JLrchar - jg the number of web project

VSﬁlaracterlstlcs that are used when making project

management decisions after reducing data uncertainty.
Name h — is the name of the project

characterlstlc Num Value h — - its npmerical relative

s

value, NumValue h € Sc(h ), Sc(h ) — is the scale
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of fuzzy linguistic meanings j-th project characteristics,
j=1,2, ..., Num:rchr

Therefore, the initial decision-making model for the
implementation of a web project s (h h wwh ) can
be changed to the followmg

0" :Sc'(h, )Sc (h) Sc*(h* NWWW) Dom(s;), (2)
) — s

where Sc *(h, ) Sc *(h, ) Se FCh s prchar
generahzed Carteswn product of numerical scales of fuzzy
linguistic values of web project features. Dom(s) isaset
of possible values of design decisions s..

Tab. 2 describes the possibility of 1mplementing ways to
reduce uncertainty in the values of the characteristics of the
web project without losing the exact result or with little loss.
Here is an example: if the value of the scale of a web project
is uncertain, the following method as an expert assessment
is likely to give an inaccurate and incorrect result, as this
indicator can be attributed to difficult-to-predict indicators.

The issue of choosing a web project management
strategy and management decisions under uncertainty can
be divided into two stages: processing uncertainties in
project indicators and choosing a web project management
strategy based on previously obtained project indicators.

The algorithm for processing the listed uncertainties
consists of a sequence of actions, the result of which is
the creation of a number of project characteristics that are
factors for management decisions:

a) a) identify elements of the web project that have an
impact on the choice of management strategy (values are
formed in the process of interaction between the client,
manager and other project participants);

N*PrChar

Tab. 2 — Ability to use the methods of reducing the level of uncertainty for project characteristics

The name of the project . Repeat Average Expert . Replacement
characteristic Expectation request value evaluation Extrapolation inaccurate
Customer income + + - + - +
Preliminary income of the performer
from the client + + - + + +
Potential income from the client + + - + + +
Characteristics of .the client’s . N . i i i
representatives
The language of communication + + - + - +
Professionalism of the client’s . N . N i N
representatives
Number of people making project
decisions * * * B B -
The scale of the project + + - - - +
Budget flexibility + + - - - +
Ways of financing + + - - + +
Importance for the performer + + + + + +
Frequency of communication
M the client i " - - - +
Comfort of work with the customer + + + + - +
Customer priority + + + - - +
Form of ownership of the customer + + - + - R
Customer’s field of activity + + - - - -
Urgency + + + - - R
Project technologies + + - - - R
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b) uncertainty qualification means an assessment of the
value of each indicator of a web project in terms of existence,
accessibility, completeness, accuracy, reliability and durability;

¢) in the case where the value of a certain characteristic
does not meet these requirements, the possibility of
obtaining the value must be determined, and in this case,
when this is not possible, the value can be re-install;

d) if the new value of the project characteristic obtained
after re-installation is completed, it is included in the final set of
decision factors for the choice of project management strategy;

e) if the value obtained requires further correction due
to its uncertainty, the process returns to point a);

f) if it is not possible to obtain the value of a specific
characteristic of a web project, the necessity and importance
of this indicator in the process of choosing a strategy for
web project management is assessed (in the case where this
value is not critical, ie its influence on the choice of project
management strategy is not significant and can be ignored;
value removed from use in management strategy selection
process (ignored));

g) removal of the value of a specific project factor
includes changes in the process of choosing a web
project management strategy and further formation of an
incomplete set of values of project elements, which are
decision-making factors during the implementation of the
web project;

h) if the value of this indicator is critical, ie its influence
on the decision on the choice of management strategy is
significant, determine another possibility to specify it
(where possible, these measures form the full value of the
relevant indicator of the web project and are included in the
final set of decision factors);

i) ifitis impossible to further clarify (accept) the critical
value of the project indicator, the possibility of obtaining
an indefinite linguistic comparison (classification) is
determined;

j) if such measures are possible, an ambiguous linguistic
assessment of the relevant characteristics of the project is
established in accordance with the rules and procedures, this
value is a verbal analogue of the relevant indicator, which is
interpreted as its value in the alternative scale;
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k) after receiving the linguistic value of the
relevant characteristics of the web project, the inverse
transformation should be performed (the result is the
numerical value of the linguistic assessment, which can
be used in the decision-making process when choosing a
project management strategy);

1) the values of the obtained project indicators as a
result of the previous stages are included in the set of
project characteristics, which are factors in deciding on
the choice of management strategy for a particular web
project;

m)if it is not possible to obtain the value of the critical
project indicator by clarification and classification, it is
impossible to make a decision on the project.

Conclusions

The process of managing a commercial web project,
the quality and effectiveness of its results directly
depends on the project decisions that are made during its
implementation. The content of decisions is influenced
by a number of indicators of both the project and its
environment. A typical phenomenon for web projects
is a situation when the values of project indicators for
various reasons are missing, unreliable or inaccurate. In
this case, the application of standard design decision-
making procedures becomes difficult or impossible. One
way to solve this problem is to use adequate substitutes
instead of real values. This makes it possible to move
from the absolute values of the design indicators to
the relative estimated characteristics, as well as to
replace the missing and inaccurate values. The method
of fasification using linguistic meanings was the basis.
Bringing fuzzy linguistic estimates to a single numerical
scale makes it possible to create a single presentation
system for diverse data. The decision-making procedures
are modified accordingly, taking into account changes
in the system of measuring design characteristics. The
practical application of the described approach shows
that the quality of decisions made by such a procedure
is quite sufficient for the organization of web project
management.
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