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PRODUCT QUALITY AND METHODS OF ITS EVALUATION

The article is devoted to the definition of quality as an important economic category that occupies
a key place in marketing product policy. It is emphasized that the strategic task of every enterprise today is
to achieve high economic efficiency and competitiveness of products. It is noted that quality plays a key role
in achieving this goal. It is determined that quality combines a number of product properties which
contribute to meeting the needs of the consumer and meet its purpose. It is emphasized that among the
factors that affect product quality are production, economic and human ones.

The necessity of production conformity to needs of the consumer is specified. The importance of
quality assessment, control of its level, as well as the need to select quality indicators that allow such an
assessment, is emphasized. The classification of indicators depending on the properties of products is
determined, in particular, single, complex and generalizing indicators are considered. Emphasis is placed on
the division of each of the classes into subgroups to be measured or expertly assessed. The main methods
that play a key role in assessing product quality, including differential, complex, mixed, statistical ones, are
named. The importance of mathematical and statistical methods for assessing the quality characteristics of
products is noted. It is indicated that the basis of such methods is the calculation of the utility function, the
compliance of product properties to the desired consumer values is considered. It is emphasized that the
utility function of the purchased goods is equal to the sum of price and quality characteristics. An example of
evaluation of qualitative indicators by the integrated method is considered. Relevant quality indicators
which allow such an assessment are selected. The calculation of unit parametric indicators and their
comparative analysis with normative and desired values are carried out. The conclusion on the basis of the
results of quality assessment is made.

It is emphasized that one of the key tools in assessing product quality is information technologies.
It is noted that information technologies provide the implementation of mathematical and statistical models.
It is emphasized that one of the key means of improving quality is investing in research and development, i.e.
improving of production processes.

Keywords: quality, competitiveness, products, goods, consumer, quality assessment, method, quality
indicators, utility function, integrated quality indicator, information technologies.

At the present stage of market economy development, the quality of products and services is an
important indicator of the company's product policy. It affects the level of competitiveness of products, as
well as the successful operation of any enterprise.

Quality products are a key factor in increasing human living standards, economic, social and
environmental security. It helps to ensure the competitiveness of the enterprise and its economic stability.

Combining a set of product properties, quality requires constant monitoring, measurement and
analysis of the results. Such quality control of products creates the need for quantitative assessment of
its indicators.

The development of modern science has allowed us to develop a system of methods for assessing
guality. The basis of all methods is the comparison of quality indicators with basic, normative indicators.

Mathematical and statistical methods play an important role in quality assessment. With their help it is
possible to carry out timely and full control. Information technology is an important tool in quality
assessment. They contribute to the accuracy and efficiency in the calculation and analysis of evaluation
results.

Based on the results of the analysis of product quality level assessments, appropriate management
decisions are made and implemented.

Analysis of recent research and publications. More and more specialists are dealing with the issue
of research and quality analysis, as well as its evaluation. Significant contributions to theoretical research,
development of methods for assessing product quality, as well as evaluation were made by such scientists as:
S. M. Bezrodna [1], O. O. Bilenchuk [3], S. M. Bondarenko [2], I. V. Burachek [3], E. Yu. Vershigora [4],
O. 0. Getman [5], O.I. Zorina [6], V.O. Morokhova [7], V.O. Sivolovskaya [1], D.V.Smolych [7],
O. M. Sumets [8], O. E. Somova [8], E. F. Pelikhov [8], G. I. Tsilyurik [9], V. M. Shapoval [5] and others.
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However, the change in quality, which depends on the constant change of consumer needs requires further
study, measurement and recommendations on the methods of its evaluation.

The aim of the article is to generalize the theoretical and practical principles of the category of
product quality and study the methods of its evaluation.

Presentation of the main material of the study. Modern development of production, intensification
of marketing processes require each company to constantly analyze their capabilities and the capabilities of
their competitors. That is, the strategic task of every enterprise today is to achieve high economic efficiency
and competitiveness. An important element of this strategy is product competitiveness.

"Product competitiveness is the ability of the enterprise to create, produce and sell goods and services,
price and non-price qualities of which are more attractive than similar products of competitors” [3, p. 289].

Quality plays a key role in product competitiveness. "Quality is the set of properties and characteristics
of a product that give it the ability to meet established or anticipated needs. The established needs are fixed
in legal norms, standards, orders, agreements, technical conditions of deliveries and other documents.
Expected needs are those expectations that the consumer usually does not formulate specifically, but refers to
stable wishes" [9, p. 43].

That is, each product must have properties that meet the needs and demands of consumers. Improved
properties require increased costs. “High quality is the most expensive, but practice shows that high quality
is not always associated with increased costs for the manufacturer. For example, investing significant funds
in research and development can result in improved product quality, while improving production processes —
a significant reduction in product cost. This has been demonstrated by Japan and the highly developed
countries of the world for a wide range of mass-produced goods — computers, household appliances and
household appliances. In recent years, the quality of these products has improved markedly, and the cost has
decreased" [7, p. 63].

Such an important role of quality in the production and consumption of products requires constant
analysis, monitoring and evaluation. To conduct a full assessment of quality, it is necessary to choose a
system of indicators. Quality indicators are the characteristics of the properties of the product, which indicate
the degree of satisfaction of consumer needs. Since they characterize a different number of product
properties, they can be divided into:

—single (characterize individual properties);

— complex (characterize a group of properties);

— generalizing (characterize the whole set of products).

Evaluating the quality of products, they determine its absolute, relative, future and optimal levels. The
absolute level is carried out by calculating the indicators. The relative level requires a comparison of absolute
indicators of product quality with the corresponding indicators-analogues. Promising level provides a level
of product quality in the future.

To assess the quality using methods that can be classified as: differential, complex, mixed, statistical.
(Figure 1).

Methods of product quality assessment

Differential Complex Mixed Statistical

Figure 1 — Methods of product quality assessment
Source: developed by the authors on the materials [1, 2]

"Differential method of assessing product quality is based on the use of individual indicators of its
quality. The complex method of product quality assessment is based on the use of complex quality
indicators. The mixed method synthesizes single and complex quality indicators. Statistical method is a
method that determines the quality of products using the rules of mathematical statistics" [1, p. 137]. Each of
these methods has different approaches and ways of implementation.
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To assess the competitiveness of products, you can use the utility function, which indicates the
compliance of product properties with the values that the consumer wants to get. In this case, the utility
function of the purchased goods is equal to the sum of the characteristics of value (price) and quality
(quality). That is, quality is one of the main indicators in determining the competitiveness of products.

In the further study of qualitative characteristics, ie, assessment of product quality, quality indicators
should be considered. The concept of quality includes a set of product characteristics: availability, supply,
technical and economic characteristics, design, reliability, efficiency of consumption and operation,
maintainability, degree of environmental friendliness, etc. These characteristics the product acquires
(and manifests) during its creation, implementation and consumption or exploitation” [6, p. 34]. Depending
on the type, purpose and specifics of the product, they may be different. For example, in some products you
can select such groups of indicators as design, image, performance, technical characteristics (Figure 2):

Quality indicators

Design

Image

Operating mode

Operating mode

Warranty period
Technical Power
characteristics
Load

Figure 2 — Quality indicators
Source: developed by the authors on the materials [5, 4]

To assess quality, these indicators must be quantified. These quantitative characteristics and weights
can be determined through expert assessments or consumer surveys.

An integrated quality indicator that characterizes the product's compliance with consumer
requirements can be determined by the formula

K [
Q:ZVkZViWi ' 1)
k=1 =l

where Q is the integrated quality indicator;
k — product attribute;
K — the number of attributes;
i — indicator;
| — the number of indicators;
vk — weight of the k-th attribute;
v; — weight of the i-th attribute;
w; — is a single parametric indicator.

If consumers are interested in increasing the value of the indicator, the unit parametric indicator is
calculated by the formula:
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where L?“" — the minimum value of the i-th quality indicator that allows the product to market;

A

, )

L, — the value of the i-th quality indicator that meets the needs of the consumer, ie the desired value;

L, — the value of the i-th indicator of product quality, the real value.
The following condition must be met:

L >, @)
If consumers are interested in reducing the value of the indicator, it is calculated by the formula:
L™ —L
| =, 4
L™ —L,

where LE""‘ — the minimum value of the qualitative i-th quality indicator that allows the product to market;

A

L, — the value of the i-th quality indicator that meets the needs of the consumer, ie the desired value;
L, — the value of the i-th indicator of product quality, the real value.
The following condition must be met:
L, <™. (®)

There is a group of indicators for which both deviations (3) and (5) are fulfilled. Then this condition
can be written as follows:

Pimin < PI < Pimax. (6)

In this case, formula (2) is valid for the left part of the inequality, and formula (4) is valid for the
right part.

To calculate the integrated quality indicator of homogeneous products it is necessary to have the
values of individual quality indicators desired by the consumer and their regulatory values (Table 1).

Table 1 — Normative and desirable values of individual quality indicators

Unit quality indicators Units of measurement Value desired by the consumer Normative value
Image part. 250 700
Design part. 0,9 0,6
Operating mode hours/day 0,8 0,5
Warranty period years 16 8

Load Mm? 100 100-200
Power pieces/human 150 100-160

Source: developed by the authors on the materials [5, 4]
Table 2 shows the actual values of unit quality indicators for the studied products P1-P2.

Table 2 — Real values of unit quality indicators for researched goods

Single quality indicators P1 P2 P3 P4 P5
Image 0,7 0,7 700 500 430
Design 0,9 0,8 0,9 0,8 0,8
Operating mode 8 8 0,8 0,7 0,9
Warranty period 2 2 14 16 20
Load 115 150 180 170 160
Power 100 110 140 150 110

Source: developed by the authors on the materials [5, 8]
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After calculating the unit parametric indicators according to formulas (2) and (4) and taking into
account the weight of each of the product attributes, we obtain an integrated value of the quality indicator for
the product under study (Table 3).

Table 3 — The value of integrated quality indicators for the studied products

Characteristics name P1 P2 P3 P4 P5

Integral quality indicator, Q 0,72 0,70 0,80 0,54 0,62

Source: developed by the authors on the materials [5, 4]

A visual image of the integrated quality indicator for the studied goods is shown on the polygon of the
quality assessment of goods (Figure 3).

P5 P2

Figure 3 — Polygon of product quality assessment
Source: developed by the authors

As can be seen from the figure, the highest quality is product P3 with a quality index Q = 0,80.
And the lowest quality is product P4 with a quality index Q = 0,54. The other three products took an average
position compared to competing products.

Quality assessment is accompanied by the creation of mathematical models and complex calculations.
Therefore, an indispensable tool for quality assessment is information technology, which can be used to
implement these models and perform analysis.

Conclusions. Thus, quality is an important economic category that combines the properties of
products that can meet the consumer needs. Quality affects the goods demand and is a direct factor in its
increase Therefore, quality products themselves are an incentive to increase production, as well as to sell it at
higher prices. This helps to increase profits and, consequently, the stability and success of the enterprise.

Product quality indicator plays an important role in its competitiveness and requires thorough
analysis and evaluation. Different methods are used to assess quality. One of them is an integrated method
based on utility functions.

At the present stage of economic development there are radical changes in science and technology,
which has a positive effect on improving the role of quality in achieving a high level of competitiveness.
High quality products ensure the growth of economic and social security of the enterprise and affect its
positive image.
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T. A. ITanbonHa, A. O. BokosHs, O. A. Ceprienko
SIKICTh MPOAYKIII TA METOJM Ii OIIIHKA

Cmammio npuceéadeno U3HAYEHHIO AKOCMI K 8AHCIUBOI eKOHOMIYHOI Kame2opii, o 3auUMae Kovo6e
Micye 6 mapkemuneosii moeapwuiu noaimuyi. Haeonoweno, wo cmpameivnum 3a80aHHAM KONCHO2O
NIONPUEMCINBA CbO200HT € OOCACHEHHS BUCOKOT eKOHOMIUHOT egheKmUBHOCMI ma KOHKYPEHMOCHPOMOICHOCHE
npooykyii. BiosHaueHo, wo K408y poib Ha wiiaxy 0o yici memu gidiepac axicmo. Busnaueno, wo axicmo
NOEOHY€E 8 COOI CYKYNHICMb 61ACMUBOCHel NPOOYKYIL, AKi CNpUsoms 3a00804eHHI0 NOMped CRoJcu8aya ma
gionogioaiomy ii npusnavennto. Haeonoweno, wo ceped gaxmopis, siki eniusaroms Ha aKicmv npooyKyii,
MOIHCHA BUOLIUMU BUPOOHUYT, eKOHOMIUHI Ma THOOCHKI.

Braszano mna HeoOXiOHicmb  8i0nogionocmi  npodykyii nompebam  cnodcusaua. Haeonoweno
HA 8ANCIUBOCMI OYIHKU AKOCMI, KOHMPOIIO iT PIGHS, 4 MAKOMC HA HeOOXIOHOCMI ni0OOPY NOKAZHUKIE SIKOCMI,
o 003601810Mb NPOGECMU MAKY OYIHKY. Buznaueno xiacugixayito nokasHuKie 3a1eicHo 6i0 81acmugocmel
NPOOYKYIL, 30KpemMa PpO32IAHYMO OOUHUYHI, KOMHJIEKCHI ma y3azanvriooui noxasuwuxu. Haeconoweno Ha
NOOIN KOJCHO20 3 KAACI8 HA NIOSpYnu, wo Nioaseaoms eUMIpIOsantio abo excnepmuiu oyinyi. Hazeano
OCHOBHI Memoou, sKI 8idieparoms K408y POlb 6 OYIHYL AKOCMI NpoOyKyii, 30xkpema ougepenyiinuil,
KOMAJIeKCHUL, 3Milanutl, cmamucmuynuti. Bio3nayeHo eadicausicms  MamemamuKo-CmamucmuyHux
Memo0i8 OYIHKU AKICHUX XApakxmepucmuk npooykyii. Bxasaumo, wo 6 ocHo8y makux memoodié NOKIAOeHO
PO3PAXYHOK (DYHKYIT KOpucHocmi, po3ensoacmvesi 6i0N0SIOHICb  GlACmMUocmeli npooyKyii b6axcanum
cnoxcusavesi 3Havennam. Haeonoweno, wo @ynkyia xopucnocmi npudbanozo mosapy 0O0pi6HIOE CYMi
YiHOBUX ma AKICHUX Xapaxmepucmuk. Posensnymo npukiad oyinku AKicHUX NOKA3HUKIE THMeSpaibHUM
memooom. ITidibpano 6i0noGioHi NOKaA3HUKU SAKOCMI, AKI 003604UIU Nposecmu maxKy oyinxy. Ilposedeno
PO3PAXYHOK OOUHUYHUX NAPAMEMPUYHUX NOKA3HUKIE@ Ma NOPIGHANbHUL aHANI3 IX 3 HOPMAMUBHUMU Md
badccanumu 3HaweHHIMU. 3p0OIeHO BUCHOBOK HA OCHOBI Pe3yibmamie OYiHKU AKOCTI.
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Hazonoweno, wo o0num i3 xmowosux 3acobie npu npoeeoeHHi OYIHKU [KOCMI HpoOyKyii €
inpopmayitini  mexnonocii. Biosnaueno, wo ingopmayitini mexnonocii  3abesneuyioms  peanizayilo
MamemMamuKko-cmamucmuyHux mooenei. Hazonouieno, wo maxosc 0OHUM 3 KIHOYOBUX 3AC00I8 NOKPAUEeHHS
AKOCMI € 6KIAOAHHA KOWMIB Y HAYKOGI OOCHIOJNCEHHsT Ma HOBIMHI pPO3POOKU, MOOMO B00CKOHANCHHS
BUPOOHUYUX NPOYECS.

Kntouoei cnosa: sikicms, KOHKYPEHMOCHPOMONCHICMb, NPOOYKYis, MOBAP, CNONXCUBAY, OYIHKA AKOCHII,
MemoO, NOKA3HUKU SKOCMI, (DYHKYis KOPUCHOCI, [HMe2po8aHull NOKA3HUK sKocmi, IHpopmayiini
MexXHOoN02i.

Cmammasa naoditimna 0o peoaxyii 04.12.2021

DOI 10.24025/2306-4420.63.2021.249031

Hansonna T. A., kaHA. TEXH. HayK, AOIEHT, AOIEHT Kadeapr eKOHOMIYHOI KiOEpHETHKH Ta MAPKETHHTY,
Uepkacbkuii Aep>KaBHUN TEXHOIOTIYHUN YHIBEPCUTET

e-mail: tansha@ukr.net

ORCID 0000-0001-5201-7902

Palonna T. A., Ph. D. in Technical Sciences, Associate Professor, Cherkasy State Technological University

BoxoBHs A. O., KaH[I. €KOH. HayK, JOLEHT Kapeapn eKOHOMIYHOI KiOepHETHKY Ta MapKEeTUHTY, YepKacbKuid
JepXKaBHUHM TEXHOJIOT1YHUHN YHIBEPCUTET

e-mail:an.bokovnya@gmail.com

ORCID 0000-0002-0596-5325

Bokovnia A. O., Senior Lecturer, Ph. D. in Economics, Associate Professor, Cherkasy State Technological
University

Ceprienko O. A., crapmmii BuKiIagad kadeapu eKOHOMIYHOI KiOepHEeTHKH Ta MapKeTHHTy, Uepkachkuid
JepXKaBHUHM TEXHOJIOT1YHUHN YHIBEPCUTET

e-mail: sergienko07@ukr.net

ORCID 0000-0003-1406-434X

Sergienko O. A., Senior Lecturer, Cherkasy State Technological University

124



