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Abstract

Objectives. Due to the need for prompt and rational assessment of service quality within the framework of complex
IT projects, including infrastructure servicingand maintenance, which ofteninvolve alarge number ofidentical or similar
iterations, it becomes necessary to develop novel analysis methods based on nonlinear aggregation of indicators.
As a result of changes in the structure of the process, territorial remoteness, automation, informatization, and the
emergence of big data, the use of existing assessment methods often becomes impossible or labor-intensive. The
purpose of the present work is to develop an approach to assessing the quality of work (services) in the framework
of IT projects based on nonlinear aggregation of indicators.

Methods. The proposed approach to assessing service quality within IT projects is based on nonlinear aggregation
of a number of indicators involving a preliminary decomposition of the system into private indicators. In order to meet
the requirements of the decomposition process, service quality indicators must fully characterize the properties
of the service as a whole at the different stages of its life cycle.

Results. The application of the proposed nonlinear aggregation methodology to quality indicators obtained
by decomposing the system is described with the further calculation of a single indicator that takes all the essential
initial parametric indicators into account. The decomposition of complex systems to the level of elementary
relationship subsystems more adequately reflects interrelated phenomena in a complex system.

Conclusions. The practical application of the neural network parametric data aggregation model for assessing the
quality of IT services is demonstrated. The use of an aggregated information and analytical indicator for assessing
service quality increases the availability of analytical information for decision makers, reduces the dimension
of analytical data, and improves the objectivity of the obtained generalized information.
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Peslome

Llenu. HeobxoammocTb ornepaTtMBHOrO M OOOCHOBAHHOIO OLEHMBAHWS KayecTBa YCNyr B paMkax COXHbIX
MT-npoeKkToB, Taknx Kak CEpBUCHOE, TexHn4Yeckoe obcnyxmBaHne UT-nHdpacTpyKTypbl, BKOYAIOLWEH BbINOJHE-
HMe 6OJIbLIOr0 YMCa CXOXMX UM aHaNIOMMYHbIX UTepauuii, npegonpenensetT HeobXoAMMOCTb Pa3pPaboTKM HOBbIX
MeTOA0B OLIEHKN KayeCTBa, OCHOBAHHbLIX Ha HENIMHENHOM arpernpoBaHuu nokasateniei. [NpruMeHeHne NpexHUX
MeTOO0B KOHTPOJIS1 CTAHOBUTCSH HEBO3MOXHbIM MO0 Tpyao3aTpaTHbIM BBUAY W3MEHEHUs CTPYKTYpbl Nnpouecca,
TeppuTopmanbHON yaaneHHoCTW, aBToMaTm3aunmn, MHdopmaTnsaummn u nossneHns 60blunx AaHHbIX. Llens pabo-
Tbl — pa3paboTka Noaxoaa K oLueH1BaHMIo kadecTBa padoT (ycnyr) B pamkax NT-npoekToB Ha OCHOBE HEeJIMHENHOr o
arpermpoBaHusi nokasaTene.

MeTopbl. Mpennaraetca Noaxon K OLueH1MBaHMIO kadecTBa paboT (ycnyr) B pamkax NT-npoekToB Ha OCHOBE Henun-
HelrHOoro arperMpoBaHu1s psiaa nokasaTesieil ¢ npeaBapuTebHON AeKOMMO3ULMEN CUCTEMbI HA YacTHbIe MHAMKATO-
pbl. [MokasaTenu kayecTsa yciyru A40SXKHbl COOTBETCTBOBATb TPeboBaHMSM npoLecca A4eKOMMNo3nLUnK, T.€e. NOoJIHO-
CTblO XapakTepn3oBaTb CBOMCTBA YCYrn Kak eauHOro LLesIoro Ha CTaamsix ee XXM3HEeHHOro upkna.

PeaynbTatbl. OnNmMcaHo NpMMeHeHne npeasoXeHHON MeToA0N0MMN HEJIMHENHOMO arperMpoBaHms K MHAMKATOpam
KayecTBa, MoJslyYeHHbIM MyTeM OeKOMMO3MLUK CUCTEMBI, C AAJIbHENLINMM pacyeToM eAMHOro rnokasartesns, y4uThbl-
BalOLLLEr0 BCE CYLLECTBEHHbIE M3HaYaslbHble MapamMeTpuyeckme nokasarenu MHamkaTopos. MNpeanoxeHo Npon3Bo-
OMTb AEKOMMO3UNLMIO CIOXHbIX CUCTEM A0 YPOBHS 3/1IeMEHTAPHbIX MOACUCTEM COOTHOLUEHWN, ONUCbIBAeMbIX 3TUMU
MHAMKaTopaMm, KOTopble N3HaYaslbHO 6onee afekBaTHO OTpaXaloT B3aMMOCBSA3aHHbIE SAB/IEHUS B CJIOXKHOM cucTe-
Me, Hexenun abconoTHbIE NoKasaTenu.

BbiBoAbl. Moka3aHO MNpPeuMyLecTBO MNpPakTU4eCckoro MpPUMEHEHUST MOAENN MapamMeTpPUHeckoro HeanHerHoro
arpermpoBaHust OaHHbIX s oueHkn kadectBa UT-ycnyr. Mcnonb3oBaHue arperMpoBaHHOro MHGOPMaLMOHHO-
aHaIMTUYeCcKOro rnokasartens OoLueHKM KadecTBa YCNyr yaydlaeT OOCTYNHOCTb aHaNUTUYeckoi nHdopmaumm ons
L, NPUHMMAIOLNX PEeLLUEHUS, CHUXAET Pa3MepPHOCTb aHaIMTUYECKMX AAaHHbIX, MOBbILLAeT 0O bEKTUBHOCTb MOJy-
yaemoli 06006LLEHHO MHDOPMaLN.

KnioueBble cnoga: arpernposaHue, oLgHKa, Ka4ecTBo, MHaukaTop, UT-npoekT, aHanuTunka

e Moctynuna: 05.02.2024 » flopa6oTaHa: 19.03.2024 ¢ MpuHATa k ony6nukoBauuio: 12.07.2024

Ansa untnpoBaHus: KpacHos A.E., CanoroB A.A. OueHka kayecTBa ycnyr B paMmkax MT-npoekToB Ha OCHOBE arperu-
poBaHus nokasartenen. Russ. Technol. J. 2024;12(5):90-97. https://doi.org/10.32362/2500-316X-2024-12-5-90-97

Mpo3payHocTb pUHAHCOBOM AEATENbHOCTU: ABTOPbLI HE UMEIDT PUHAHCOBO 3aMHTEPECOBAHHOCTN B NPEACTaBNEH-
HbIX MaTepunanax nin Metoaax.

ABTOpPHI 3a51BNSAOT 06 OTCYTCTBMM KOHMIMKTA MHTEPECOB.
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INTRODUCTION

An important element in the management of
a company’s processes consists in assessing the quality
of the services provided. Such an assessment provides
a basis for feedback to support management decisions.
However, a unified methodology for assessing all aspects
of service quality is yet to be developed.

During the period of rendering services within the
framework of complex IT projects, including service
and maintenance works, it is necessary to ensure proper
definitions that underly the information-analytical
parameters of work performance. Such information-
analytical parameters can be used in analytical reporting
to support organizational and technical decisions as
a means of improving work performance (service
provision).

Quality assessment indicators reflecting parameters
used for quality management can be measured in
different ways. In any case, the result of the measurement
comprises a set of numerical values for the parameters.
However, it may not be sufficient to indicate that
the quality of a project depends on the timing of its
implementation. Thus, decisions must also be taken
concerning whether all operations must necessarily
begin and end at a certain time or only after a certain
deadline. In addition, it should be stated which outcomes
are to be monitored. The results of quality assessment
are used in service delivery, monitoring and processes
management.

The purpose of the present work is to propose
a methodology for the nonlinear aggregation of
heterogeneous quality indicators. In this connection,
the main task is to apply the proposed methodology of
nonlinear aggregation to the quality indicators obtained
by decomposition of the system, with further calculation
of a single indicator that takes into account all the
significant initial parametric indicators.

PROBLEM STATEMENT

Depending on the specifics of a project, various
indicators can be used for nonlinear calculation of
a single quality indicator. These include defect density,
failure probability, availability of service, reliability, etc.
At present, many methods of service quality assessment
have been developed, including critical-case methods
suchasINDSER,Kano, SERVQUAL,SERVPERF[1-4].
Various weighted average ranking methods are also
applied, many of which are based on the ranking of
essential attributes of the provided service quality,
e.g., tangibility, reliability, assurance, trust, security,
attention, communication, and customer understanding.
However, traditional quality assessment schemes are
often not adapted to the changed information realities.

Often it becomes impossible to operate with big data;
moreover, there are no methods of online monitoring
in the process of service provision or there are no
reliable mathematical methods for calculating the
proposed characteristics due to their being based on
expert assessments, whose results can be difficult to
formalize. In [4], it is noted that “there is no single
best method for assessing the state [...] since the state
is a multidimensional characteristic, and different
methods [...] reflect different aspects of its state [...] so
there is a need for research into methods [ ...] that enable
objectivizing the assessment of the subject’s state on the
basis of available heterogeneous data.”

For example, the commonly used SERVQUAL
model is based on the concept of customer service,
which is based on the expectation-perception principle.
The questionnaire used in the SERVQUAL model
consists of five blocks of user questions, each of which
responds to a specific request. 22 pairs of questions
in each block are distinguished using the Likert
scale, where each parameter has its own value. This
methodology is based on the assessment of consumer
attitudes towards the product or service provided to the
customer. Despite the fact that SERVQUAL models
are based on quantitative and qualitative indicators of
customer satisfaction, they lack universality. Some of
the shortcomings noted by researchers were taken into
account in the development and supplementation of
evaluation methodology concepts. At the same time,
the majority of works do not contain conceptually
new approaches to the methodology of service quality
assessment [5—8].

Since the evaluation of services “has a qualitative
character and is an object of nonnumerical nature,”
the essential evaluation of services cannot be correctly
performed within a deterministic framework but
becomes possible only within the context of a linguistic
scale [9].

The widespread practice of service quality
assessment focused on customer satisfaction cannot be
recognized as successful due to the risk of substituting
subjective feelings for objective concepts; moreover,
there is a danger of manipulating consumer opinions. At
the same time, when assessing the quality of services, it
is impossible to completely abandon the evaluation of
consumer opinion, i.e., it becomes necessary to achieve
a balance between consumer opinion and objective
evaluation [10].

Along with methods of comparative analysis
based on approaches to solving problems of multi-
criteria and multi-objective decision making in fuzzy
conditions, clustering methods [11] attract attention
due to the possibility of using the mathematical
and conceptual apparatus formed on their basis for
ranking research objects in quality assessment. Fuzzy
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multi-criteria optimization methods include ELECTRE,
PROMETHEE, VIKOR, TOPSIS, AHP, ANP, and
DEMATEL approaches [12]. At the same time, the
algorithms used in construction of decision matrices
only achieve the goal of ranking within the group
under consideration based on the available criteria.
These are of little use in practical evaluation since they
consider situational and relative rather than objective
location problems. Such ranking algorithms evaluate
an alternative solely within the presence of other
alternatives. Clustering, on the other hand, represents
a visualization method according to which the presence
of relationships can be shown on a two- or three-
dimensional projection. Meanwhile, the still-popular
average value method can be supplemented with
anumber of weighting coefficients within the framework
of metrics understandable to the researcher [13].

The issue of IT service quality assessment, which
remains a priority for any organization, implies decision
making with the help of one model or another [14, 15].
In this case, service quality can be defined as “a set of
service characteristics that determine its ability to meet
the established or anticipated needs of the consumer.”!

The proposed use of a parametric nonlinear data
aggregation model to assess the quality of IT services
offers a number of advantages over traditional
methods [16-19]. According to this methodology,
the process of IT service quality assessment requires
identification of the necessary quality indicators to
inform the further assessment of the service quality level.
Service quality indicators should meet the requirements
of the decomposition process, i.e., fully characterize the
properties of the service as a whole at the stages of its
life cycle, which determine its ability to meet certain
customer needs.

Thus, the identification and establishment of quality
indicators in an IT project, especially in such works
as service and maintenance of IT infrastructure, is
a complex and fundamental procedure for the subsequent
quality assessment according to the parametric data
aggregation model, because it implies decomposition
of the service delivery process in terms of quality into
the corresponding aggregates. Since the process of
decomposition has its own peculiarities and limitations,
it should be performed according to the developed
methodology rationally, expediently, and in accordance
with the set goals [20, 21].

To this end, it is necessary to establish which initially
qualitative characteristics are important in controlling
the realization of the IT project, representing them in the
form of vectors of values with criterion indicators.

' GOST R 50646-94. State Standard of the Russian
Federation. Service for people. Terms and definitions. Moscow:
Izdatelstvo standartov; 1994 (in Russ.).

RESULTS

It is proposed to use the following indicators for
IT projects:
1. Inquiry Processing Timeliness Indicator (IPTT).
This indicator expresses the probability that
a request sent to the IT service will be processed within
the agreed timeframe:

IPTIZL, (1)
D1+ D2

where D1 is the total number of processed requests for
the reporting period, D2 is the total number of overdue
requests for the reporting period.
2. Operational Readiness Indicator (ORI).
This indicator expresses the probability that the
IT service is in an operational state at a given point in
time:
T1

Rl =——, 2
T1+T2 @)

where 71 is the time period of service operation (in
hours) for the reporting period, 72 is the time of
IT service unavailability for the reporting period.
3. Consumer Satisfaction Indicator (CSI).
This indicator expresses the probability that the
IT service will meet the consumer’s needs:

Yl

CSl=———,
Y1+7Y2

€)

where Y1 is the total number of users for the reporting
period, Y2 is the total number of complaints for the
reporting period.

As well as being methodologically justified by
a single dimension and concept, the use of the introduced
indicators having numerical values from 0 to 1 has
practical significance, convenience of application, and
visualizability.

It is proposed to decompose complex systems only
to the level of elementary subsystems described by these
indicators, which initially reflect interrelated phenomena in
a complex system more adequately than absolute indicators.

Since a complex system is composed solely only
inherent relations, representing interconnected and
interdependent processes that reflect an internal balance,
the description of elementary subsystems using absolute
values will significantly complicate the calculation of
aggregate indicators.

The next step in the parametric nonlinear aggregation
model comprises the calculation of the aggregated
indicator of the service quality assessment. A simpler
interpretation of the methodological approach given
in [17, 18] is proposed as an aggregation technique:
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AIAl = !

— 0<AlAI<], (4)

N @@, -D
1+Zn 1% 7”}12

where AIAI is the aggregated information-analytical
indicator; o, are weighting coefficients that verify the
individual importance of the indicators of elementary
aggregates; i, are the values of the indicators of elementary
aggregates, i.e., i, = IPTL, i, = ORI, i; = CSI, ... Here N is
the number of indicators which can be of any value; 42 are
the expert estimations of unknown interference intensities
of the elementary aggregate indicators.

According to the conditions of formula (4), the
AIAI monotonically increases to 1 when the values
of all elementary aggregates approach to their upper
values, i.e., to 1. Thus, the AIAI objectively reflects the
qualitative characteristics of the process of rendering
services (works performed). The AIAI can also be
used to identify processes that require additional
controls.

The presented methodology resolves many problems
“associated with the use of indices, such as the choice of
a base for calculation, the quality of source data and data
aggregation” [22, 23].

The following table presents the calculation of
AIAL for five organizations that are part of the group of
companies providing IT support services (authors’ data
based on the materials of Digital Service?).

Calculated AIAI are presented in the diagrams
(Figs. 1 and 2).

DISCUSSION OF RESULTS

As shown in the diagrams, the AIAI obtained by the
model of parametric nonlinear aggregation correlates
with the set of initial data represented by elementary
aggregate indicators, as well as adequately summarizing
the set of initial indicators within the framework of
relations between them.

In the process of pilot application and operation
taking into account expert opinion, the AIAI may be
supplemented with the following conditions for best
practical application:

e threshold value;
o target value;
e actual value.

The target direction of AIAI changes for all works
over time: positive — increasing; negative — decreasing.

Target and threshold values can be used to set
the AIAI scale of the work, including for comparison
over time. The AIAI scale can also be divided into the
following areas:

2 http://digitservice.ru (in Russ.). Accessed December 05, 2023.

Table. Calculated data of indicators and AlAl

Pos.No.|  IPTI ORI sl ATAI
1 0.85 0.75 0.88 0.66
2 0.79 0.76 0.74 0.58
3 0.93 0.95 0.98 0.88
4 0.65 0.55 0.64 0.46
5 0.58 0.5 0.45 0.40
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Fig. 1. AlAl visualization (dot diagram)
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Fig. 2. AlAl visualization (combined diagram)

e works (services) do not require additional control,
e additional control of works (services) is required),
e preventive measures are required.

If the actual value of AIAI is not less than the target
value, it corresponds to the wording “works (services)
do not require additional control.” If the actual value
of AIALI is greater than or equal to the threshold value
and less than the target value, this corresponds to the
wording “additional control is required.” In cases where
the actual value of AIAI is less than the threshold value,
it can be concluded that “preventive measures are
required.”

CONCLUSIONS

The parametric nonlinear data aggregation model
for IT service quality assessment offers a number of
advantages in terms of practical application. As well
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increasing the objectivity of the obtained generalized The authors’ contribution to the writing of the article,

information, the use of the aggregated information-
analytical indicator for assessing the quality of services

including the development of the concept (idea formation,
formulation and development of key goals and objectives),
conducting research, preparing and editing the text, and

improves the availability of analytical information for  gpproval of the final version of the article is joint, balanced,
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