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At the beginning, the article briefly describes the features of the
marketing complex household goods. Also provides an overview of
some aspects of the market for indoor air purifiers. The specific
subject of the study was the process of consumer choice of house-
hold appliances for cleaning air in living quarters. The aim of the
study was to substantiate and develop a computer model for evalu-
ating by the potential buyers devices for air purification in conditions
of vagueness and ambiguity of their consumer preferences. Accord-
ingly, the main consumer criteria are identified, substantiated and
described when buyers choose air purifiers. As methods of research,
approaches based on fuzzy logic, fuzzy sets theory and fuzzy model-
ing were chosen. It was hypothesized that the fuzzy-multiple model
allows rather accurately reflect consumer preferences and potential
consumer choice in conditions of insufficient and undetermined
information. Further, a computer model for estimating the consumer
qualities of air cleaners by customers is developed. A proposed
approach based on the application of fuzzy logic theory and practi-
cal modeling in the specialized computer software MATLAB. In this
model, the necessary membership functions and their terms are
constructed, as well as a set of rules for fuzzy inference to make
decisions on the estimation of a specific air purifier. A numerical
example of a comparative evaluation of air cleaners presented on
the Ukrainian market is made and is given. Numerical simulation
results confirmed the applicability of the proposed approach and the
correctness of the hypothesis advanced about the possibility of
modeling consumer behavior using fuzzy logic. The analysis of the
obtained results is carried out and the prospects of application,
development, and improvement of the developed model and the
proposed approach are determined.
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INTRODUCTION

As is well known, mathematical and computer modeling of economic problems is a powerful
tool for an objective study of the economic tasks of different levels and complexity of the analysis
and make informed management decisions.

The methods of such modeling are actively developing both in the direction of expanding the
range of problems available for study, and the rationale, development, and usage of a diverse
methodological apparatus, mathematical tools, computer programs, and applications. One of these
relatively new theoretical and methodological approaches for this is the theory of fuzzy sets and
fuzzy modelling (Dorokhov et al., 2010).

At the same time, among various macro and microeconomic problems, the task of studying
consumer preferences, consumer behavior in the most diverse markets for goods and services, is
becoming particularly relevant in the context of globalization and competition (Barbarossa,
Pelsmacker, 2016; Bushra, 2015; Ertz et al., 2016; Kurthakoti et al., 2016).

Therefore, in this article, the authors attempted to apply the methodology of fuzzy modeling
and the practical development of an appropriate computer model for studying and modeling con-
sumer choice of complex household products, namely, indoor air purifiers.

1. MARKETING APPROACHES TO CONSUMER BEHAVIOR RESEARCH FOR
HOME APPLIANCES

As is well known, marketing research, among other things, is always aimed at finding the right
ways of interacting with clients, customers, consumers, in order to adapt to the appropriate busi-
ness environment. The ability to win in competition becomes one of the most important factors of
the successful life of an enterprise in a market environment.

Despite the fact that the relevant marketing departments and structures have long existed, in
this area, there are still tangible problems (pointed out by both practitioners and theorists), among
them, in particular, studies of consumer behavior in the market (Bazargan et al., 2017; Moh-
tasham et al., 2017; Pranav, Mokhtar, 2016; Sakkthivel, 2012). Considering, in general, the be-
havior of consumers in the marketing system, its essence, and basic concepts, it is necessary to
pay attention to the following.

The center of modern marketing activities of enterprises in the home appliances market is al-
ways the buyer. After all, all producers of goods and services seek to influence the customer
behavior, building their activities based on the concept of marketing. This concept asserts that the
key to achieving the objectives of the enterprise is to determine the needs and preferences of cus-
tomers and to provide the desired satisfaction more effective than that of competitors in ways.
Customer satisfaction is the main reference point in this concept (Hakkak et al., 2015; Kavita,
Shivani, 2016; Pachauri, 2002).

It is the consumer who determines the structure and content of the marketing complex (goods,
price, distribution methods and promotion methods) and serves as a starting point for all market-
ing work of the trade organization. At present, in the conditions of growing competition, business
exists to the extent that it meets the needs and desires of consumers. At present, the problem of
marketing and consumption of manufactured goods comes to the fore. And the success of the
enterprise in a competitive global market, the wages of workers began to depend not on how much
the goods are produced, but how much they buy.

The growing practical value of customer behaviour theory is due to the fact that the economy
has shifted from the production orientation to the product orientation and the fact that for sellers
(in particular, household appliances and complex goods of the corresponding assortment) there
was a constant basic problem: how to adapt to the requirements of buyers and the market, which
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is now saturated with goods (Rambalak, & Govind, 2017; Richard & Chebat, 2016; Richard &
Habibi, 2016; Rybanska, 2015).

In general, consumer behavior is an activity aimed at obtaining, consuming and disposing of
products and services, including decision-making processes before and after the purchase. It
should be noted that in most literary sources the term consumer behavior is used, but sometimes
they speak not about the consumer, but about buying behavior. Of course, you can not determine
the difference between these two concepts. However, some authors note that there are three main
objectives of the purchase: satisfaction of one's own needs; satisfaction of the needs of other peo-
ple (gifts or purchase of goods for the whole family); resale. Thus, the buyer can buy goods and
services for their own use, and for use by other people. Then it is obvious that under certain condi-
tions and circumstances a consumer may not participate in the buying process. From this and the
differences in definitions of the concepts of the buyer and the consumer follow.

Along with these concepts, the concept of a client is often used in the literature. In some
sources, a client is defined as a buyer who is an advocate of a particular brand or firm. That is, it is
implied that this is the person making the decision to choose the manufacturer. For example, in
the marketing of services, this concept is more often used than the consumer or the buyer. Con-
sumption itself is the process of using the material or spiritual goods to meet needs, and the con-
sumer is a market entity that uses material goods for its own purposes, but not for sale.

Considering the basic principles of working with the consumer in the market of complex
equipment, it should be noted that today the behavior of consumers is studied wherever market
research is conducted. And, first of all, consumers' behavior interests those who for various rea-
sons want to influence this behavior or change it (Saulius et al, 2016; Suledo & Streimikiene,
2016; Vveinhardt & Andriukaitiene, 2016). In order to influence the behavior of consumers, it is
necessary to follow certain principles of interaction with it and its perception (Scheibehenne et al.,
2015; Sisi et al., 2017). For success, one must understand consumer motivation and behavior.
That is, we need a deep understanding of the motives that drive the consumer, his behavior in
general, and then their respective accounting when developing products and activities to promote
them to the market. This is an urgent need for survival in the face of significant commodity compe-
tition (Armstrong, 1991; Anghelache et al., 2016; Haghnevis et al., 2016).

It must be borne in mind that consumer behavior is always influenced. Yes, indeed, despite the
fact that the consumer is independent in his choice, marketing can affect his motivation and be-
havior if the proposed product or service is designed (and is capable of) maximizing the satisfac-
tion of the needs and expectations of the consumer. Accordingly, any success in sales is provided
due to the fact that the demand already exists or exists in the so-called hidden (or latent) form. The
consumer can choose a particular product, or maybe not. However, this may depend not only on a
successful combination of circumstances but also on the constant daily work of the company's
employees who competently organize the work to promote goods and contacts with consumers
(Abeer Abdelhamid, 2017; Uruena & Hidalgo, 2016; Villiers, 2015).

Not secondary are the requirements when interacting with the consumer to observe social le-
gality and ethical sensitivity. Consumer needs are very real, and the supply of really useful products
and services will bring profit. In reality, sometimes things are different. In the sphere of production
and trade, fraud and various manipulations are sometimes present. Such fraud in relation to the
consumer, poor quality of the offered goods, ignoring of legitimate complaints, pollution of the en-
vironment - all this is considered as a violation of the legitimate rights of consumers. Therefore, it is
necessary to adhere to social legality and ethical sensitivity (Vatamanescu et al., 2017).

Considering the peculiarities of the home appliance market, it is useful to recall in general the
main differences between the consumer market and the business market. By definition, the busi-
ness market is a set of enterprises and organizations that buy goods: for uninterrupted functioning
(all enterprises); for use in the production of other goods and services (production enterprises); for
resale (wholesale and retail trade); for leasing (any company).
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The consumer market has a number of specific features in comparison with the business mar-
ket. This manifests itself in the peculiarities of the buyer, in the second case acts on behalf of the
enterprise, in the specifics of making decisions about purchases, in the characteristics of the
goods and the demand for the goods. The corresponding comparisons are given in Table 1.

Table 1. The main differences between the consumer and business markets

Name of the Consumer Business

characteristic market market

demand secondary or derived from demand in the
consumer market has less elasticity in relation to

1. Nature of demand demand primary,

more elastic :
the price
2. Consumption of goods final Intermediate
3. Number of buyers more Less
4. Geographic
less more

concentration
5. Qualification of buyers dilettantes Specialists
more, as the purchasing power of individual buyers

6. Order size less is higher, and the one-time need is greater

7. Terms of orders less stringent rigid, as there is a contractual relationship
fulfillment

8. Length of the goods longer Shorter

movement channel

Source: author's generalization of the literature

It is clear that all of the above features should be carefully considered when developing and
implementing marketing activities on the domestic market of home appliances, in particular, de-
vices and equipment for improving and cleaning air in the home.

2. THE NEED FOR DEVICES TO IMPROVE AIR QUALITY IN LIVING
QUARTERS AND THEIR MARKET

At present, environmental problems are becoming extremely important for many countries,
megacities and simply industrial cities, industrial and infrastructure facilities. In particular, this is a
matter of state and air pollution. It has already become apparent that the survival of mankind and
the atmosphere are closely interrelated, air pollution becomes a common and serious problem that
the international community is facing today. With the development of the globalized world of
industry and consumption relentlessly deteriorating state of the environment, the problem of air
pollution every day is becoming acuter. Viruses, allergens and other air pollutants are increasingly
affecting the human environment. Experts on this issue state that air pollution has a decisive in-
fluence on the ecological situation, especially in terms of human survival in megacities. Therefore,
immediate attention should be focused on this problem.

One of the possible solutions in this situation is the introduction and distribution, the maxi-
mum use of modern technologies for cleaning and improving both atmospheric and domestic air.
Only this is able to completely solve the problem of polluted air, which a man has to breathe every
second. The whole range of these problems allows us to successfully solve devices for working with
air - air purifiers, humidifiers, dehumidifiers, etc., as well as climate complexes that provide all of
the above functions.
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Despite the sharp decline in the purchasing power of the population of Ukraine over the past
three years, as a result of both a serious drop in the economy as a whole and a rapid depreciation
of the domestic currency, the retail market for consumer electronics and sophisticated equipment
retains certain positions. This applies to goods, devices, and equipment that are designed to
improve the air in the home, in the premises, in cars, in other household appliances (furniture,
refrigerators, cars, sanitary facilities, etc).

In general, the improvement and purification of air in the domestic sense provides a very wide
range of direction, technology, price, operational and other consumer parameters of gamma de-
vices. In particular, in retail establishments and online stores, separate categories are distin-
guished, such as ionizers, ozonizers, coal cleaners, photocatalytic, air-washing, HEPA cleaners,
flavors and the like. It should be noted that there are not only air cleaners for living rooms, but also
for refrigerators, cabinets with clothes, sanitary facilities, and kitchens, cars, clothes and shoes.

The most popular firms are well known and occupy a prominent place in the Ukrainian market
is the internationally recognized manufacturers such as Electrolux, Sharp Corporation, BORK Elec-
tronic GmbH, Panasonic Corporation, Daikin Industries Ltd., Ballu Industrial Group and other lesser
known Asian and European brands.

A detailed study of the domestic market of home air purification technology, as well as for any
other markets in the Ukraine, faced with certain difficulties. Among them, the lack of reliable statis-
tical information from manufacturers, suppliers, sellers, the mental difficulties of conducting con-
sumer surveys, the inaccuracy of data in trade enterprises, the Internet, social networks, and the
like. However, in the context of globalization, the main trends, patterns, prospects of the local mar-
ket largely coincide with the global ones, so it is worth mentioning their trends and dependencies.

It is advisable to give some general illustrations of the state of the world market of air clea-
ners, the sensitive component of which is the domestic market. So, as a result of the analysis of li-
terature sources and Internet offers on the market of household air purifiers, it is possible to ascer-
tain, on the whole, an approximate distribution according to the types (operating principles) of devi-
ces, close to that shown in Fig. 1. It shows the practical dominance of modern technologies (HEPA
filtration), which is due to their effectiveness and ability to delay the most dangerous pollutions.

Figure 1. Distribution of air purifiers according to the principle of operation

Activated carbon
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Source: author's generalization of the literature
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Figure 2. The world distribution of the market for air control systems by geography.
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Source: author's generalization of the literature

According to the geographical distribution, the world market of air control systems in general
looks as shown in Figure 2. A significant proportion of the Asia-Pacific region due to the presence
of it as a highly developed markets (Japan, North Korea) and is rapidly progressing on the power
markets of China, India, Philippines. This is also evident in the appearance of a significant number
of new manufacturers of this equipment from these regions.

Figure 3. A number of air purification devices for domestic consumers
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The dynamics of the growth in the number of indoor air purifiers for the leading countries is
shown in Figure 3. The data indicate the extremely rapid development of this market in China and
a certain saturation of other major markets. In general, a detailed comprehensive analysis of both
global and European (in particular, the East European region), the Asian, and closely related do-
mestic market of air cleaning equipment is quite a complex and time-consuming task, requiring a
separate detailed study.

3. CRITERIA FOR THE SELECTION OF HOUSEHOLD AIR PURIFIERS BY USERS

A very large offer of air purifiers (different in terms of technical level, brand, price, functionality,
operating principles and other characteristics) in the Ukrainian market of home electronics re-
quires from the buyer very carefully approach the issue of choosing a specific model of this device
(taking into account its own financial capabilities, needs, preferences, special requirements for its
use). Therefore, the definition and analysis of the main criteria for the selection of an air purifier
become a rather important component of constructing a model of consumer decision making
about its acquisition. The question arises as to how the consumer can choose an air purifier that
will last for many years, purify the air in the room, solve all the problems associated with air pollu-
tion, and without breaking down and making a lot of noise.

On the market, today is such an amount of climatic technique that even a professional does
not always immediately understand, what air purifier is better. It is even more difficult for a typical
buyer to make the right and somehow justified decision. However, the choice can be guided by
some of the main considerations that we outlined below.

First of all, it is necessary to take into account the size and function of the room where the
device is planned to be used. In particular, it is advisable to determine the requirements for noise
during device’s activity. Also, it is necessary to understand what problems are planned to be solved
with the help of air filtration, what functions are needed (the technical complexity of the device
depends on this). In turn, from how many cleaning technologies the selected model will use, its
cost will depend substantially. When making a choice, it is hecessary to decide whether the con-
sumer is ready to bear the additional running costs for servicing the device or wants to buy every-
thing at once and in the future to spend a minimum of funds to maintain its operation.

When choosing, you should pay attention to how often and how long it will be possible to pay
attention to the maintenance of the used air purifier. It is also necessary to decide who (from fami-
ly members) will use the device. In general, it should be determined what it is desirable to get: the
maximum availability of all sorts of functions, or ease of use and maintenance, a democratic price.
Finally, it is not superfluous to take into account the aesthetic components when comparing and
selecting the device, as well as possible functional requirements for its location in a certain way.
Thus, if you need to select an air purifier, you should carefully define all their parameters (im-
portant for a particular customer), then inspect and compare the proposed relevant models (which
have the necessary capabilities and characteristics).

Of course, other parameters and consumer qualities are also important factors, which are not
directly related to the technical characteristics of the instruments and technologies that are im-
plemented in them. In particular, this is the price, the brand, the image of the manufacturer, the
guarantee, the availability of maintenance and consumables, etc. A more detailed and serious
study of all these components, the parameters of the consumer choice of air cleaners, can be the
subject of a separate scientific and practical study.
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4. DEVELOPMENT OF AIR CLEANER SELECTION MODEL BASED ON FUZZY-SET

APPROACH

Given the general overview of air purifiers and the criteria by which household consumers
usually choose a certain model of the device (mentioned earlier), we selected for the further con-
sideration and comparison ten air cleaner models of the world's leading air conditioning and venti-
lation manufacturers on the Ukrainian market. Specific values of selected characteristics (for
which a computer model for comparison and evaluation of these models will be built) are shown in

Table 2. Recall that these characteristics were also examined and proved above.

Table 2. Values of characteristics for models of air purifiers selected for comparison

Ne Brand, producer country, Price Noise Cleaning Functions
- model (UAH) (dB) (points) (points)
1 Daikin (Japan) MC70LVM 13959 16 10 10
2 Panasonic (Korea) F-PXC50R 13127 18 7 5
3 Mitsubishi Heavy (Japan) CT456DE-S 11684 14 8 7
4 Sharp (Japan) KCASOEUW 12348 16 9 6
5 Electrolux (Sweden) EAP 450 12599 27 10 10
6 |CooperHunter (Hong Kong) CH-804AV 6480 28 7 6
7 Idea (Hong Kong) XJ-3100A 2243 20 4 4
8 AirComfort (Italy) GH-2162 8592 20 7 6
9 AirlnCom (China) AC 3022 7250 46 5 5

10 Meaco (England) AirVax 5040 34 6 6

Source: information on the market of Ukraine collected by the authors

For the specified parameters (price, minimum noise at work, quality of cleaning, the functio-
nality of the device) we will build (according to the methodology of fuzzy modeling) sets of input
membership functions for the corresponding linguistic variables and their terms. Assume that each
of the selected input evaluation parameters can be represented by a linguistic variable with a set
of three terms whose membership functions are piecewise linear and are constructed according to
the data (obtained on the basis of expert judgments) given in Table 3.

Table 3. Data for constructing the membership functions of terms of linguistic variables

Variable Term Level O | Increase from Level 1 Decrease from Level O
Otol 1to 0
cheap - - 1-2 2-6 6-15
price (1-15) medium 1-3 37 7-9 9-12 12-15
1000 hryvnia high 19 9-12 12-15 - -
quiet - - 1-15 15-25 25-50
noise acceptable 10-25 20-25 25-30 30-35 35-50
(10-50) dB loud 0-30 30-40 40-50 - -
weak - - 1 1-5 5-10
purification satisfactory 1-3 3-5 5-6 6-8 8-10
(1-10) points strong 1-6 6-10 10 - -
limited - - 1 1-4 4-10
functions (1- sufficient 1-2 2-5 5 5-8 8-10
10) points maximum 1-6 6-9 9-10 - -

Source: expert surveys carried out by the authors
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Wherein limit values and their linguistic terms are defined as the following: price (cheap, medi-
um, high), 1000 hryvnia - 15000 hryvnia; noise (quiet, acceptable, loud), 10dB - 50dB; purifica-
tion level (weak, satisfactory, strong), 1 point -10point, functions (limited, sufficient, maximum), 1
point - 10 point. It is clear that the cumulative scores for the last two modeling parameters are
exposed on the basis of an integrated examination of groups of relevant criteria developed and
cited in a number of sources (Dubovik et al., 2017; Oliveira et al., 2015; Owoc, Piasny, 2015). As
noted above, we selected for modeling the MATLAB environment, in particular, the tool for creating
fuzzy decision models named Fuzzy Logic Toolbox. The corresponding general structure of the
model being created is shown in Figure 4 (the choice will be made using the Mamdani algorithm).

Figure 4. Structure of the air purification evaluation model in the MATLAB system

J FIS Editor: Choice of AIR PURIFIERS

File Edit Wiew
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functions  points

Source: model, proposed and developed by the authors

According to the Table 2, sets of membership functions for the belonging of linguistic terms
for all input variables are created in the model. Their appearance is presented in Figure 5 (price,
noise, purification, functions).

Figure 5. Membership functions for the input parameters
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Metmbership function plots 181
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Source: expert surveys, processed and formalized by the authors

Also, taking into account the opinions of consumers, experts, and specialists, the output
membership functions for the final resulting variable (which is called the Evaluation) are construct-
ed. It will be measured (obtained as a result of calculations performed with the proposed model)
in points from one to five, with four linguistic terms (Bad, Satisfactory, Good, Excellent), represent-
ed (that does not cause simplification of the problem) by triangular piecewise linear membership

functions, the set of which is shown in Figure 6.
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Figure 6. Membership functions for the output parameter (result)
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The next step in creating a multi-criteria evaluation system based on fuzzy logic in MATLAB is
to create a base of decision rules for final estimation based on fuzzy logic inference. Such a data-
base contains conditional expressions, the input part of which is a certain ratio of the estimation
parameters, and the output is an integral indicator (estimate) with just such a ratio of the men-
tioned parameters. It is clear that all the components of the corresponding rules are certain fuzzy
linguistic terms (which are inherent in the input and output parameters of the constructed model).
In general, the rules are compiled on the basis of surveys or expert assessments, but under certain
circumstances, it can be the formalization of an individual algorithm for evaluating alternatives by
an individual decision-maker (expert, client, buyer, marketer, the staff of a pharmaceutical institu-
tion, etc.).

Thus, in our case, it is hecessary to enter into the computer model all possible variants (com-
binations of the relations of the input parameters) with the corresponding conclusion (statement)
about a certain final evaluation of the device with this combination. Recall that we have such input
parameters (with their terms) Price (expensive, medium, cheap), Noise (loud, acceptable, quiet),
Cleaning (weak, satisfactory, strong), Functions (limited, sufficient, maximum).

For the convenience of modeling, the order of introduction of the first two parameters is
changed to the opposite one, which reflects the consumer's attitude to the dynamics of changes in
these parameters. The resulting parameter is Evaluation (Bad, Satisfactory, Good, Excellent). Then
the necessary set of rules can look, as shown in Appendix 1.

The image of this information, which has already been entered into the MATLAB system on the
computer, is shown in Figure 7 (an enlarged fragment). In total, 81 rules were defined and intro-
duced (all variants of combinations of input parameters). The corresponding fields are located at
the bottom of the interface, where the combination of parameters is selected, followed by the re-
flection of already defined relationships in the upper part of the displayed window of fuzzy logic
inference rules.
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Figure 7. Fragment of fuzzy decision-making rules
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Figure 8. The window for the operation of the rules, the data input, and the result output.

ice of AIR PURIFIERS

File Edit Wiews Options

price__hryynia =10 noize__cB = 20 purification__points = & functionz__points = 9 Total__evalustion_points = 4.29

O s | |
I e SR [ | [ ] e ——_ 1] 1
30 [ | 1

It Plat points: Move:

I[Mo2069] 101 lett ‘ igghit ‘ dovwn ‘ up

Opened system Choice of AIR PURIFIERS, 81 rules
Help Close

Source: model, proposed and developed by the authors

72



Oleksandr Dorokhov, Liudmyla Dorokhova2, Milica Delibasic3, and Justas Streimikis /
Montenegrin Journal of Economics, Vol. 13, No. 4, (2017), 61-77

The generated and entered fuzzy inference rules work as shown in Figure 8. In this case, in the
lower left corner of the window, there is a data input field for the particular estimated concrete air
cleaner model (the specified values are displayed in the headers of the first four columns of the
membership functions images). The integral estimated score (result in scores) is displayed in the
upper right corner of the screen. This form also allows you to visualize (and, if necessary, to ana-
lyze) the operation of each separate rule of fuzzy inference (the interaction of the corresponding
membership functions) with the parameters entered.

Finally, there is the possibility of two-dimensional visualization of the interaction of input pa-
rameters and their effect on the final result by means of so-called fuzzy output surfaces, one of
which is shown in Fig. 9.

Figure 9. The fuzzy surface, shown the dependence of the final evaluation on Price and Quality of
cleaning

evaluation__poirts

Total

purification__points

price__hryvnia

Source: model, proposed and developed by the authors

User can get different types of these surfaces (including those in 2D), which allows to further
analyze the adequacy of the model, the correctness of the construction of the functions of belong-
ing to individual variables and their linguistic terms, the relationship between their importance, the
dynamics of the result change depending on the change those or other input parameters etc.
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5. RESULTS AND CONCLUSIONS

With the help of the developed model, we estimated the group of air purifiers, the character-
istics for evaluation of which are given above (see Table 2). The obtained results are presented in
Table 4.

Table 4. The results of the assessment of air purifiers

Ne Model General score (points) Place
1 | Daikin MC70LVM 3,9 1-2
2 | Panasonic F-PXC50R 3,0 7-8
3 | Mitsubishi Heavy CT456DE-S 3,7 3
4 | Sharp KCASOEUW 2,9 9-10
5 Electrolux EAP 450 3,0 7-8
6 |CooperHunter CH-804AV 3,3 4-6
7 | Idea XJ-3100A 3,9 1-2
8 | AirComfort GH-2162 33 4-6
9 | AirlnCom AC 3022 2,9 9-10

10 | Meaco AirVax 3,3 4-6

Source: numerical calculations in the MATLAB program for the model proposed by the authors

The analysis of the obtained results testifies to the significant influence of the price parameter
on the final evaluation. It is because of it (especially after a sharp increase in the exchange rate of
foreign currencies, which led to a rapid rise in the cost of imported medical equipment, which in-
cludes almost all air cleaners in the Ukrainian market), no model has received an excellent rating
or close to it.

However, certain conclusions and comparison of models can still be done. So, the same high
ratings were found for both the most expensive model Daikin (but with all the other extremely high
technical characteristics) and for the cheapest model Idea (in which all the characteristics are very
bad, but the main, very powerful motivating consumer to purchase factor is extremely.

It can be assumed that this objectively reflects the practical level of purchasing power of buy-
ers at the present time. But on the other hand, there is a clear awareness and focus of the con-
sumer on the need (if possible) to purchase the most high-quality and multifunctional device. Mod-
els with intermediate ratings are competitors among themselves for separate groups of consumers
(with special requirements to certain, separate parameters).

It is clear that in the case of model correction (by membership functions, rules, their weights),
another picture of the estimates will be obtained. Therefore, further development of the model can
be directed precisely at its clarification for such users and situations.

Also, the proposed model and its computer realization can be used to evaluate new offers
(models) of air cleaners when they appear in trade, to study the effect of price and basic technical
parameters on the place in a competitive market, and the similar tasks of consumer behavior
modeling.
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Appendix 1. Complete set of rules for system of fuzzy logical conclusion

Ne Linguistic terms of input variables Conclusion
1 high loud weak limited Bad
2 high loud weak sufficient Bad
3 high loud weak maximum Bad
4 high loud satisfactory limited Bad
5 high loud satisfactory sufficient Bad
6 high loud satisfactory maximum Bad
7 high loud strong limited Bad
8 high loud strong sufficient Bad
9 high loud strong maximum Satisfactory
10 high acceptable weak limited Bad
11 high acceptable weak sufficient Bad
12 high acceptable weak maximum Satisfactory
13 high acceptable satisfactory limited Bad
14 high acceptable satisfactory sufficient Satisfactory
15 high acceptable satisfactory maximum Satisfactory
16 high acceptable strong limited Satisfactory
17 high acceptable strong sufficient Satisfactory
18 high acceptable strong maximum Satisfactory
19 high quiet weak limited Bad
20 high quiet weak sufficient Bad
21 high quiet weak maximum Satisfactory
22 high quiet satisfactory limited Satisfactory
23 high quiet satisfactory sufficient Satisfactory
24 high quiet satisfactory maximum Satisfactory
25 high quiet strong limited Satisfactory
26 high quiet strong sufficient Satisfactory
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27 high quiet strong maximum Good
28 medium loud weak limited Bad

29 medium loud weak sufficient Bad

30 medium loud weak maximum Satisfactory
31 medium loud satisfactory limited Bad

32 medium loud satisfactory sufficient Satisfactory
33 medium loud satisfactory maximum Satisfactory
34 medium loud strong limited Satisfactory
35 medium loud strong sufficient Good

36 medium loud strong maximum Good
37 medium acceptable weak limited Bad

38 medium acceptable weak sufficient Satisfactory
39 medium acceptable weak maximum Good
40 medium acceptable satisfactory limited Bad

41 medium acceptable satisfactory sufficient Satisfactory
42 medium acceptable satisfactory maximum Good

43 medium acceptable strong limited Satisfactory
44 medium acceptable strong sufficient Good
45 medium acceptable strong maximum Good

46 medium quiet weak limited Good
47 medium quiet weak sufficient Good

48 medium quiet weak maximum Good
49 medium quiet satisfactory limited Satisfactory
50 medium quiet satisfactory sufficient Satisfactory
51 medium quiet satisfactory maximum Good
52 medium quiet strong limited Good

53 medium quiet strong sufficient Good

54 medium quiet strong maximum Excellent
55 cheap loud weak limited Satisfactory
56 cheap loud weak sufficient Satisfactory
57 cheap loud weak maximum Good
58 cheap loud satisfactory limited Good

59 cheap loud satisfactory sufficient Good
60 cheap loud satisfactory maximum Excellent
61 cheap loud strong limited Good

62 cheap loud strong sufficient Good

63 cheap loud strong maximum Excellent
64 cheap acceptable weak limited Good

65 cheap acceptable weak sufficient Good

66 cheap acceptable weak maximum Excellent
67 cheap acceptable satisfactory limited Good

68 cheap acceptable satisfactory sufficient Good

69 cheap acceptable satisfactory maximum Excellent
70 cheap acceptable strong limited Good

71 cheap acceptable strong sufficient Good

72 cheap acceptable strong maximum Excellent
73 cheap quiet weak limited Good

74 cheap quiet weak sufficient Good

75 cheap quiet weak maximum Excellent
76 cheap quiet satisfactory limited Good

77 cheap quiet satisfactory sufficient Good

78 cheap quiet satisfactory maximum Excellent
79 cheap quiet strong limited Excellent
80 cheap quiet strong sufficient Excellent
81 cheap quiet strong maximum Excellent

77




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


