
137

Â³ñíèê ÎÍÓ ³ìåí³ ². ². Ìå÷íèêîâà. 2017. Ò. 22. Âèï. 7(60)

© Bilenko V. O., 2017

РОЗДІЛ 10 
МАТЕМАТИЧНІ МЕТОДИ, МОДЕЛІ  

ТА ІНФОРМАЦІЙНІ ТЕХНОЛОГІЇ В ЕКОНОМІЦІ

UDC 330:48

Bilenko V. O.
Zaporizhzhya National University 

MODELING OF THE REAL ESTATE MARKET REFLECTION WITH THE USING OF DATA MINING
 

The features of reflection on the real estate market are analyzed. It is investigated the causes of information 
reflection in the market. It is determined the factors that cause reflection on the information market still 
second property, and the relationship between them. It is built cognitive model of economic reflection 
information agent for the real estate market. The cognitive model for real estate market is suggested.  
It is done overview of data mining methods used for the study of financial markets, including real estate 
market. It is analyzed the features of the property market, which require the using of methods of data mining. 
It is suggested the algorithm of real estate market data mining. On the basis of consideration coherent market 
hypothesis for the real estate market in Ukraine a method for identifying the corresponding phase is given. 
Keywords: reflection, real estate, the uncertainty, decision making, cognitive model, data mining. 

Introduction. In the 21st century, in the formation 
and development of the information society, it’s 
particularly important the institutionalized economy 
while taking any economic decisions are not just 
objective forms of information circulating in the 
economic space (such as legal documents, statistics, 
analytical research) but also subjective opinions, 
interpretations, opinions about events happening 
today and projected in the future. This is special 
characteristic of financial markets, which one of 
the main objectives is getting increasing profits, 
including the real estate market. If the real estate 
market is well-developed, and all economic agents that 
act on it will be able to combine all the information 
on investment objects, dynamics of other agents 
price behavior including all the rules and regulations 
established in the market, an institutional process 
and creation of capital is catalyzing. This is one of 
the manifestations of reflection information, which 
increases the relevance of this study. 

Literature review. The issue of reflection research 
and modeling is analyzed in the famous domestic 
and foreign scholars works of Davison, Cramer [1], 
Lepa [2], Soros [3] etc. These writings explored the 
essence of the concept of "reflection" of the level, the 
possibilities and the need for reflective management, 
and simulation problems using reflection not only 
of classical (Boolean logic, graph theory), but also 
modern (fuzzy mathematics, cognitive modeling) 
modeling techniques. In particular [4] it is analyzed 
the reflection features in various sectors of  
the economy: in industry, insurance companies, in 
banking, in the tourist business, etc., but informative 
reflection of financial markets, including the real 
estate market, is not investigated. 

Existing studies allow concluding that  
the financial market reflection is closely linked to 
its current state, which in turn is determined by 
the group sentiments. That is the real processes 
in the financial market – the result of a nonlinear 
relationship communication environment with  
the internal organization and action group 
consciousness. This statement meets coherent market 
hypothesis, according to which, as a rule, the market 
is in one of its four states: random walk, unstable 
transition, chaos and coherence. Let’s note also 

that coherent market hypothesis usually explains  
the empirical data, the amount of which is insufficient 
to affirmatively say relatively fractal. These problems 
of the financial markets properties and prediction are 
studied through the use of dedicated scientific works 
of Yanovsky, Filatov, Cheverda, Maksyshko. 

The basis of information reflection developing 
for real estate market is suggested in [4; 5].  
In particular, it is analyzed the real estate market 
features, characterized Ukraine's economy at the 
present stage of its development, the aims of his 
research. The study [6] presents the preconditions for 
the application of cognitive modeling for analyzing 
the real estate market, and develops a model that 
realizes the interaction of the real estate market. 
However, modeling reflection information directly 
in the market to this time is failed. 

The aim of this paper is to study the characteristics 
of the reflection process in real estate market, and 
information modeling reflection of the economic 
agent in the market. 

Results. To date, the reflection is present in 
all spheres of society, so there are many options 
for interpretation of the essence of the concept.  
In a general sense, the concept of "reflection" 
understand the complex and conscious psychological 
process, which is based assigned understanding and 
analysis of their individual actions and form their 
own ideas, values  and stereotypes influenced internal 
factors [7]. The concept of "reflection" is a psychological 
term, as this process begins in the mental activity of 
man under the influence of various environmental 
factors. This reflection is a reaction to the economic 
agent events occurring in objective reality, creating 
his subjective judgment. Only after realizing  
the processes and phenomena individual acting in  
the market leads to certain economic results [1].  
So there are certain relationships between the individual 
and reality (reality), that is, between subject and object 
of reflection, respectively, which are intermediate 
stage – the formation of subjective perception. 

The economy of reflection is an essential factor 
in the enterprise, region, and country development; 
while the highest manifestation of consciousness 
(reflection) observed in free markets, including 
the real estate market in the system of private 
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property. If the state tries to control the processes 
that occur in the real estate market more, the less 
found self-awareness of economic agents because 
their responsibility for their own actions. Decisions 
what are made by economic agents (individuals, 
households, firms, government agencies) based on 
the subjective perception of reality is not always 
rational. So much research information requires 
reflection [2] of the financial market as a direct 
analysis process not only possible potential results 
of their actions, but the actions of other real estate 
market (buyers, sellers, brokers, etc.). 

According to [8], the real estate market is 
considered as one of the segments of the financial 
market that is analyzed with the points of view 
of coherent market [9], according to which in  
the dynamics of the real estate market there next 
phase: random walk, unstable transition, chaotic 
market, coherence. This phase coherence, in 
particular, corresponds to the situation when there 
is a combination of extremely strong expressions of 
social consciousness and basic assumptions, which 
causes structural changes as a result of price trend. 

Research allow argue that reflection as address 
economic agents focus on ourselves [2], in any area 
in particular, and real estate market, increasing 
with the onset of crisis events. The crisis in the real 
estate market as a particular case of phase coherence 
(because of significant impact of the fundamental 
factors [9]), is in the field of real estate market 
information [5], that is the object of analysis and 
reflection result real estate agents concerning  
the processes taking place in the real estate 
market. 

In reflection of real estate information factors 
affect both the environment in which the decision 
and the individual are inherent characteristics that 
form the subject of a specific outlook reflection. 
These characteristics should include religion 
and education goals experience, knowledge and 
competence in specific fields, confident of life 
values, education, social status, and general social 
norms and rules, other psychological aspects of  
the subject of reflection. In addition, the importance 
of acquiring the circumstances that have not yet 
occurred, but may occur: certain developments in 
the legal field (for example, the adoption of laws 
and other legal acts, change of government, rallies, 
protests, etc.) in the economy (growth or falling 
prices, in exchange rates, etc.) and more. Thus,  
the triad formed the subject of reflection, "I know –  
I understand – I want to know" on which emerging 
objective effect on the real estate market. 

Despite the deemed sufficiency objective 
information that occurs on the market,  
the occurrence of reflection effects include: 

– spontaneous actions of economic agents 
(transient situation on the real estate market); 

– knowledge of the lack of transparency in  
the information base property; 

– knowledge of asymmetric information on  
the real estate market (some entities have access to 
complete information, others are deprived of such 
opportunities); 

– inability unambiguous assessment of events 
occurring in the real estate market; 

– limited authority in deciding certain economic 
agents. 

It should be noted that the asymmetry of 
information on the real estate market is growing with 
the approach to phase coherence. At this time there 
is a combination of extremely strong expressions 

of social consciousness and the fundamental 
assumptions that results in structural changes of 
price trend. 

In contrast, phase coherence spontaneous action 
of economic agents is in the phase of a random walk 
that substantially corresponds to a situation where 
all (including representatives of various groups), 
investors confused, random decision, despite  
the collective opinion. This situation usually occurs 
directly during the recession processes immediately 
after a sharp decline. 

When you exit from this state of the market is 
beginning to public rational thought, leading count to 
phase unstable transition that leads to the impossibility 
of an unambiguous assessment of events taking place 
at the real estate market. Then, the bundle market 
occurs; its distribution to groups and investors has 
different horizons (phase chaotic market). 

Given the information presented factors reflection 
real estate market is an important determinant of 
cultivation of intellectual and moral institutions 
(for awareness about economic agents increase the 
quality of decisions made in the real estate market, 
improving the habits and morals). 

In order to predict the outcome of reflection of 
information on the real estate market is not sufficient 
merely highlight features that are inherent to this 
phenomenon. It is necessary to go through a long 
and complicated process – the development and 
implementation of reflection information models. 
There is a need for reflection modeling information 
to identify impacts and relationships between 
them followed by their quantitative assessment.  
Among the methods that should be used for 
information modeling reflection, there is  
the cognitive modeling methodology that allow 
analyzing the influence of subjective factors and 
psychological characteristics of economic agents on 
objective indicators, including the dynamics of prices 
on the real estate market. Constructing informative 
reflection cognitive model for property market 
includes three components: an inner contour real 
estate market, contour perception of the economic 
agent, real estate external circuit (Fig. 1). 

Note that the speaker volume of transactions 
in the real estate market is directly dependent on 
risk appetite because the more economic agents 
prefer risk (including the risk of investment), 
the more transactions conclude on the market.  
The efficiency of decision-making in the market real 
estate is directly proportional to the highest level 
of education affect economic agents transparency 
of information in the country and the quality of  
the legal framework. Accordingly, the better is 
degree of market transparency and higher quality 
information and legal environment in the country, 
the higher is the decisions efficiency in the market. 

There is also an inverse relationship between 
the efficiency of decision-making in real estate and 
risk appetite economic agent, so the more economic 
agents prefer risk, and the less effective decisions 
they take. 

Factors that belong to the external circuit  
(the state of the economy, transparency of 
information in the country, the quality of the legal 
framework) are directly related, and reinforce  
its influence each other. 

The inner contour real estate market (to which 
factors are dynamic price and volume of transactions, 
quality of infrastructure, real estate and efficiency 
of decision-making on it) is stabilizing, as  
the correlation factors that belonged to it, there is 
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Fig. 1. Cognitive model of economic agent reflections information on real estate market 

a positive (especially between quality infrastructure 
and efficiency solutions) and negative (between 
the dynamics of transactions volume and  
the effectiveness of decisions). 

The obvious thing is that the dynamics of real estate 
prices none of these factors carries decisive influence, 
and can only adjust the current trend dynamics of 
real estate prices. To confirm this thesis will explore  
the characteristics of the column where vertices 
(variables cognitive model); and arcs (relationship 
between the variables of cognitive model) are making 
the cognitive model as cognitive map (Fig. 2). 

 

Fig. 2. Cognitive map of the economic information 
agent reflection for real estate market 

Graf, which is presented in Fig. 2,  
is incomplete logical oriented non flat heterogeneous. 
Heterogeneity (heterogeneity) column indicates that 
cognitive model variables exert different effects on 
the dynamics of property prices. Characteristics of 
vertices (variables cognitive model) are presented in 
table 1. 

 
Table 1

Characteristics of vertices (cognitive map) 

Characteristic 
Number The Vertices Essence Characteristic 

Level 

1 Transparency of 
information in the country 2 

2 The quality of the legal 
framework 4 

3 Efficiency solutions 0 

4 Dynamics of prices on real 
estate 1 

5 Dynamics of transactions in 
the real estate market 0 

6 The quality of infrastructure, 
real estate market 2 

7 The tendency to take risks 
(economic agent) 0 

8 Education level (economic 
agent) 3 

9 
Knowledge in the field 
of real estate market 

(economic agent) 
1 

10 State of the economy 1 
 

Definition and summarizing the main 
characteristics of the column (cognitive maps) are 
presented in the table 2. 
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Table 2
Main graph (cognitive map) characteristics 

Characteristics 
Count 

The Value  
of Properties 

The Characteristic 
Essence 

Radius Count 1 

The presence of direct 
influence between the 
variables of cognitive 

models 

The diameter 
of the column 

Unable to 
determine 

the (lack of 
opportunities  
to get some 
other peaks) 

The lack of 
relationships between 
some variables models 

chromatic 
number 4 

Number of the most 
significant variables 

of the model (variables 
that have the greatest 

degree) 

Peripheral top 
(hanging) Top 7 

In sailing variable, 
which corresponds 

to the peak, appears 
during phase coherent 

situational market 

Count Density 3 
Expressions of direct 

influence between 
variable models 

 
For reflection, a special type of knowledge, 

there are several consequences of the process 
of development of the situation. Each set of 
characteristics derives from the individual that 
participates in the reflection and phase of the real 
estate market. For example, phase coherent approach 
to market reinforces the reflection of economic 
agents, so that there are structural changes in  
the dynamics of prices and volume of transactions. 
During the phase of a random walk and unstable 
transition investors confuse, so make decisions are 
more spontaneous than intentionally. 

Also significant fact is the content and tasks facing 
the person who decides on the real estate market. 
First of all, identify existing interdependencies, causal 
relationships in it, associations, unique, values time 
factors and circumstances, events and phenomena.  
In addition, a comprehensive study of the financial 
market usually provides its classification (or clustering) 
of objects and classes. While analyzing the real estate 
market is important to have an idea of the number 
of real estate types for various characteristics, and  
the number of states that market. It is also necessary to 
predict the course of events processes and trends of such 
complex dynamic economic system as the real estate 
market. To this end, appropriate use of the economic 
and mathematical tools that would take into account 
all the peculiarities of a given system and successfully 
cope with the task. In addition, it is essential to be able 
to extract information from the weakly-formalized data 
that exist in the system and beyond. This systematic 
approach is inherent data mining. 

A significant contribution to the development 
of methods of data mining have made foreign and 
domestic scientists, particularly Zadeh, Dubois, 
Prado, Kofman. Improving methods of decision-
making in the economy based on the methods of data 
mining carry Matviichuk, Nedosekin, Orlovsky, 
Shtovba. Comprehensive analysis of the real estate 
market includes the following components: 

1) the collection, storage and processing of the 
information available. During this phase, all data 
contained in the system and outside it is necessary 
to collect and analyze the presence of "emissions" 
and the original errors, to alter information that 
you can analyze known, including, and new methods; 

2) direct analysis, which includes operational and 
intellectual; 

3) preparation of the analysis of received 
information in an acceptable form for the adequate 
perception of potential consumers for adoption on 
the basis of effective solutions. 

In the real estate market information collection 
is mainly through private (such that real estate 
agents) and government agencies (including 
Bureau of Technical Inventory (BTI) – Municipal 
property company which carries out technical 
inventory of real estate and property evaluation 
and accounting. A real estate agency receives 
information about: 

1) the amount of demand and supply of real 
property; 

2) corridors prices of supply and demand; 
3) the volume and prices of real estate 

transactions; 
4) the "quality" of real estate, i.e. information 

about residential and commercial properties,  
the state of each of the separate properties  
(the presence of these appliances, balconies and 
prestige areas, etc.). 

Based on the data available real estate agencies 
by using a sufficiently powerful mathematical tool 
can be concluded about the structure of the real 
estate market, namely the value of commercial 
and residential real estate; trends in the volume 
of transactions and property prices, changes in 
purchasing power, business activity in the country 
and the region and so on. Furthermore, comparing 
similar data in different regions may receive  
the classification of regional property markets, 
identify their characteristics. 

The information contained in databases BTI 
is more quantitative. In particular, it contains 
information on the scope and structure of residential 
and commercial real estate funds of their owners  
(in terms of public and private sector).  
The information from data warehouses singled 
Bureau of Technical Inventory can be used to 
classify the market. In addition, comparing data 
from BTI and real estate agencies may perform 
factor analysis, namely, analysis of factors (events, 
events, etc.) that affect the structure of the market. 

Solving the tasks on the basis of the information 
available it is advisable through data mining tools, 
which include all known development of mathematical 
modeling and information technologies. Directly it is 
used statistical (including correlation and regression 
analysis), methods of fuzzy logic, neural networks, 
genetic algorithms, decision trees, graph theory, and 
others. Indirectly involve methods of linear algebra, 
mathematical analysis and classical discrete mathematics 
and others. In addition, data mining must include 
information technologies, such as operational data 
analysis (On – Line Analytical Processing, or OLAP) and 
operations with databases. At present there is no clear 
classification methods in terms of their membership of 
a predictive analysis, because in fact they believe any 
methods to obtain valuable to review information about 
the economic system that will take effective decisions 
on management. Therefore, the present methods 
mathematical modeling and information technologies 
that relate to data mining and research are important 
for the real estate market (table 3). 

Thus, analysis of table 3 gives an opportunity 
to develop an algorithm of data mining real estate 
market (table 4). In the first stage of the algorithm 
there is analysis of available data and clearing 
them of errors, including those committed by a 
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Table 3
Features techniques of data mining real estate market

Number Methods of data 
mining

Features (including 
flaws) methods

Distressed properties on the real 
estate market research

Research Objectives real 
estate market, which can be 
solved by using this method

1
Statistical, 

regression-correlation 
analysis Used only formalized 

data

Uncertainty (fuzzy factors 
affecting the dynamics of prices)

The analysis of 
interdependencies, causation, 

associations, unique, 
values time factors and 

circumstances, events and 
phenomena

2 Decision Tree
Nonlinearity (indirect the 

impact of certain factors on the 
dynamics of property prices)

Classification, clustering, data 
visualization

3 Methods of Fuzzy 
Logic

Can be used in the 
presence of qualitative 

data

The uncertainty (imperfect 
information, ambiguity in the 
findings and assessments of 

experts)

Classification, clustering, 
association analysis, unique, 

values time factors and 
circumstances, events and 

phenomena, data visualization

4 Neural networks
Require significant 
time and effort of 
individual settings

Asymmetry (difference in the 
reactions of market participants 
in the events market in strength 

and reaction time lag)

Classification, clustering, 
forecasting the dynamics of 
the property market, data 

visualization

5 Genetic algorithms
Instability (dynamic conditions 
and objectives of internal and 

external environment)

Forecasting the dynamics of 
the property market

6 Databases (data 
warehouse)

The structure of the 
method largely depends 

on the person who 
makes the decision; 
largely dependent 

on technical support 
(hardware)

Massiveness (presence of a 
significant volume of disparate 

data)

Data storage

7 OLAP – technology Storage and operational 
analysis

person while creating information databases (data 
transformed into information). At the second phase 
it is important to create a database that would allow 
quick and easy access to available information.  
The results of the classification or clustering further 
stages are getting the classes for the real estate 
market by type (residential, commercial); kind 
(primary, secondary); state of the object (for the 
middle class, luxury, etc.); regional clustering feature 
on the real estate market and other regional markets; 

current state of the property market as a whole and 
each of the classes (clusters) separately with regard 
to coherent market hypothesis, dynamics of the real 
estate market; and so on. As for regional clustering 
data mining is especially important, because 
active development of the real estate market is a 
prerequisite for economy’s sustainable development 
in general and region development in particular.  
It is known that Ukraine real estate market is 
regionally stratified. Proof of this is proactive in recent 

Table 4
Data mining algorithm for the real estate market

Number Step algorithm The method used at 
this stage

The information used 
at this stage Result phase

1
Data collection 

and their primary 
processing

Statistical, regression-
correlation analysis

Data from real estate 
agencies, BTI, the State 
Committee of Statistics 

of Ukraine, other 
statistical information

Clearing raw data from the 
"emissions" and technical errors; 

interdependencies, causation, 
associations, unique, values time 

factors and circumstances, events and 
phenomena

2

Storing the required 
information and simple 

operation with them 
(statistical analysis, 
respond to inquiries, 

etc.)

Databases and OLAP – 
technology

Pure information after 
this stage

The database with the necessary 
statistical information

3
The classification / 
clustering property 

market

The decision making 
trees, fuzzy logic and 
neural nets methods

Information obtained in 
the previous step

Classification of real estate by type 
(residential, commercial); kind 

(primary, secondary); state of the 
object (for the middle class, luxury, 

etc.); regional clustering feature 
on the real estate market and other 

regional markets

4

Analysis of the current 
state of the property 

market as a whole and 
each of the classes 

(clusters) separately

Fuzzy logic methods

Data from real estate 
agencies, BTI, the State 

Statistics Committee 
of Ukraine, other 

statistical information

The definition phase of the real estate 
market on the basis of coherent 

market hypothesis

5
Predicting the 

dynamics of the real 
estate market

Genetic algorithms, the 
hybrid approach

Information obtained in 
the previous step and 

retrospective statistical 
information

A forecast of the real estate market 
(including the volume of transactions, 
the price of real estate, infrastructure, 

real estate volume, etc.)

6 Decision-making in the 
property market

The decision making 
trees, fuzzy logic and 
neural nets methods

Information obtained in 
step 3–5

Strategy on the behavior of the real 
estate market (the decision to purchase 

– selling real estate, etc.)
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Coferent market hypothesis

The identification of 
market phase 

Statistic analysis Determined chaos tests Complex fractal analysis

Statistic evaluations

Tests on normal allocation

Hilmor test

Broke remnants test

Kolmogorov’s entropy

Lyapunov index

Search of long-term 
memory

Search of fuzzy set of 
long-term memory

Phase of the 
random walk

Phase of the
unstable 
transition

Phase of 
deterministic 

chaos

Phase of the 
coherence

Statistic methods of short – 
term forecasting

The methods of discrete 
nonlinear dynamics

Genetic algorythm

Cognitive modeling of 
real estate market

Selection of the 
fundamental factors

Natural

Economic

Social

War

Simulation experiments of 
the range of values of the 

fundamental factors

The analysis of the dynamics 
of the fundamental factors

Adjustment 
corridor forecast 

prices to real 
estate

II. Before forecasting analysis
(part of fundamental analysis)

I. Before forecasting analysis
(part of technical analysis)

III Hybrid prognosis model

The theoretical basis for predicting

 
Fig. 3. General scheme of an innovative approach to forecast the dynamics of the price of the real estate market 

years the growth rate of housing prices compared to  
the rate of income growth and the volume of housing 
in some cities and stagnant real estate market in 
others. Consequence of the uneven development 
of the real estate market across the country is  
the difficulty of obtaining an accurate prediction of 
the dynamics for ineffectiveness of decisions made in 
the real estate market (both social and investment). 
Therefore the before forecasting analysis of the real 
estate character dynamics is necessary for quality 
prediction of price behaviour in regional aspects. 

We consider the state of real estate market as a full 
event space T = {Eq}, where E1 – phase random walk, 
E2 – unstable phase transition, E3 – phase chaotic 
market, E4 – phase coherence. Consider them more: 

1) random walk phase corresponds to the situation 
when individual investors make decisions under  
the influence of some random factors regardless 
of the other investors, that there is no collective 
decision. This may occur during recession processes, 
in particular after the acute recession; 

2) phase transition corresponds to an unstable 
situation, when deciding gradually begins to form  
(or break down) public is expected to rational thought; 

3) during the chaotic phase (or fractal) market 
oriented investor sentiment group found that match 
their preferences regarding investment horizon; 

4) in the coherence phase there is a combination 
of group awareness and a strong manifestation 
of the fundamental factors causing the observed 
significant change of trend of price changes. 

For example, let’s propose a system for 
forecasting the overall scheme is shown in Fig. 3 and 
implementing innovative approach to forecasting the 
price of the real estate market. Forecasting system 
consists of three blocks of tools: 

I block – implements of beforeforecasting 
analysis, which is the study of nature (stochastic, 
deterministic, fractal or chaotic) dynamics and 
retrospective identification of the current state of 
the market (considered as a component of technical 
analysis in terms of time series analysis); 
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II block – implements of beforeforecasting analysis, 
which is to study the factors influencing the type of 
speakers in retrospect and identify their current status 
(considered as a fundamental component analysis); 

III block – is a set of forecasting methods, 
elected according to the type of identifiable phase 
of the market. 

In block I we explore the nature of time 
series based on statistical analysis (calculation of  
the estimates of statistical characteristics levels of 
the time series as a random variable, the analysis 
of species distribution density function), tests for 
deterministic chaos (Gilmore test, the Broc test of 
remains, the Kolmogorov entropy calculation and 
Lyapunov characteristic) and complex fractal analysis, 
which contains methods normalized magnitude 
Herst (R/S-analysis) and method of sequential  
R/S-analysis (determining whether long-term memory 
and characteristics of fuzzy set long-term memory).

 As for improving the accuracy of forecasting in 
the forecasting systems includes block II, the result 
of which is the study of quantitative and qualitative 
impact of fundamental factors on the dynamics of 
market prices of real estate. 

Block III forecasting system directly represents 
a set of forecasting methods which are chosen 
depending on the type of identifiable phase of  
the market. As noted above, for the first two phases is 
appropriate to use and inclusion of known statistical 
extrapolation methods. For fractal market phase based 
on discrete data type of forecasting is a necessary 
tool model discrete nonlinear dynamics. To take into 
account the conditions of instability, nonlinearity 
and uncertainty that are characteristic of modern 
markets, forecast models are built in block III, based 
on a hybrid approach. Hybrid approach is one of  
the leading destinations currently in the construction of 
intelligent systems. Hybridization is an integration of 
methods and techniques at a deep level, where different 

blocks of implementing a single method of solving 
intellectual problems and interact. The deep level of 
association involves the creation of new methods that 
use the basic concepts incompatible methods. 

So as a result it was found that data mining allows 
you to apply a systematic approach to research real 
estate market. A further focus of research may be  
the creation of information technology, which would be 
combined topical issues of improvement of the register 
of real estate, predicting the dynamics of real estate 
prices, and technology of the decision making support. 

Conclusion. Thus, the result of reflection can 
be measured quantitatively. It is the dynamics of 
prices and volume of transactions (a consequence of  
the presence of group sentiment and fundamental 
market shift), i.e. the difference between the price 
dynamics during the phase random walk, unstable 
transition and phase coherent market. It is significant 
shifts in market dynamics that occur due to  
the formation of group consciousness, can be considered 
a manifestation of reflection of the market. 

So, in the study of information reflection property 
market found that the process of reflection associated 
with the phases of the real estate market by market 
hypothesis coherent. It was built cognitive model based 
on the cognitive map – count information reflection 
real estate market, which includes the following, 
as the dynamics of prices for real estate, volume of 
transactions in the real estate market, the quality of 
market infrastructure, the effectiveness of decision-
making in the real estate market, the tendency of 
market risk, the level of education of economic 
agents, transparency of information in the country, 
knowledge of the market in real estate, the state of 
the economy and the quality of the legal framework. 
They were the main characteristics of the column 
(cognitive maps). Areas for future research can be  
a complex analysis of information graph reflection 
and analysis of real estate market based on it. 
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Áіленко Â. Î.
Çàïîð³зüêèé íàö³îíàëüíèé óí³âåðñèòåò

МÎÄÅËЮÂÀÍÍЯ ÐÅФËÅÊÑ²Ї ÐÈÍÊÓ ÍÅÐÓХÎМÎÑÒ²  
З ÂÈÊÎÐÈÑÒÀÍÍЯМ ЗÀÑÎБ²Â ²ÍÒÅËÅÊÒÓÀËÜÍÎÃÎ ÀÍÀË²ЗÓ ÄÀÍÈХ

Ðезюме 
Àíàë³зóюòüñÿ îñîбëèâîñò³ â³äîбðàæåííÿ íà ðèíêó íåðóхîìîñò³. Дîñë³äæåíî ïðè÷èíè â³äîбðàæåííÿ ³íфîð-
ìàö³ї íà ðèíêó. Âèзíà÷åíî ÷èííèêè, щî âèêëèêàюòü ³íфîðìàö³éíó ðåфëåêñ³ю íà ðèíêó íåðóхîìîñò³,  
à òàêîæ âзàєìîзâ'ÿзîê ì³æ íèìè. Пîбóäîâàíî êîãí³òèâíó ìîäåëü ³íфîðìàö³éíîї ðåфëåêñ³ї íà ðèíêó íåðó-
хîìîñò³. Çàïðîïîíîâàíî êîãí³òèâíó ìîäåëü ðèíêó íåðóхîìîñò³. Çðîбëåíî îãëÿä ìåòîä³â ïîшóêó äàíèх, 
щî âèêîðèñòîâóюòüñÿ äëÿ âèâ÷åííÿ ф³íàíñîâèх ðèíê³â, âêëю÷àю÷è ðèíîê íåðóхîìîñò³. Пðîàíàë³зîâàíî 
îñîбëèâîñò³ ðèíêó íåðóхîìîñò³, ÿê³ âèìàãàюòü âèêîðèñòàííÿ ìåòîä³â ³íòåëåêòóàëüíîãî àíàë³зó äàíèх. 
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Çàïðîïîíîâàíî àëãîðèòì ³íòåëåêòóàëüíîãî àíàë³зó äàíèх ðèíêó íåðóхîìîñò³. Íà îñíîâ³ ðîзãëÿäó óзãî-
äæåíîї ðèíêîâîї ã³ïîòåзè ðèíêó íåðóхîìîñò³ â Уêðàїí³ íàâåäåíî ìåòîä âèзíà÷åííÿ â³äïîâ³äíîї фàзè.
Êлючові слова: ðåфëåêñ³ÿ, íåðóхîì³ñòü, íåâèзíà÷åí³ñòü, ïðèéíÿòòÿ ð³шåíü, êîãí³òèâíà ìîäåëü, ³íòåëåê-
òóàëüíèé àíàë³з äàíèх.

Áиленко Â. À.
Çàïîðîæñêèé íàöèîíàëüíыé óíèâåðñèòåò

МÎÄÅËÈÐÎÂÀÍÈÅ ÐÅФËÅÊÑÈÈ ÐЫÍÊÀ ÍÅÄÂÈЖÈМÎÑÒÈ  
Ñ ÈÑПÎËÜЗÎÂÀÍÈÅМ ÑÐÅÄÑÒÂ ÈÍÒÅËËÅÊÒÓÀËÜÍÎÃÎ ÀÍÀËÈЗÀ ÄÀÍÍЫХ

Ðезюме 
Àíàëèзèðóюòñÿ îñîбåííîñòè îòðàæåíèÿ íà ðыíêå íåäâèæèìîñòè. Иññëåäîâàíы ïðè÷èíы îòîбðàæåíèÿ 
èíфîðìàöèè íà ðыíêå. Îïðåäåëåíы фàêòîðы, âызыâàющèå èíфîðìàöèîííóю ðåфëåêñèю íà ðыíêå 
íåäâèæèìîñòè, à òàêæå âзàèìîñâÿзü ìåæäó íèìè. Пîñòðîåíà êîãíèòèâíàÿ ìîäåëü èíфîðìàöèîííîé ðåф-
ëåêñèè íà ðыíêå íåäâèæèìîñòè. Пðåäëîæåíà êîãíèòèâíàÿ ìîäåëü ðыíêà íåäâèæèìîñòè. Сäåëàí îбзîð 
ìåòîäîâ ïîèñêà äàííых, èñïîëüзóåìых äëÿ èзó÷åíèÿ фèíàíñîâых ðыíêîâ, âêëю÷àÿ ðыíîê íåäâèæè-
ìîñòè. Пðîàíàëèзèðîâàíы îñîбåííîñòè ðыíêà íåäâèæèìîñòè, êîòîðыå òðåбóюò èñïîëüзîâàíèÿ ìåòîäîâ 
èíòåëëåêòóàëüíîãî àíàëèзà äàííых. Пðåäëîæåí àëãîðèòì èíòåëëåêòóàëüíîãî àíàëèзà äàííых ðыíêà 
íåäâèæèìîñòè. Íà îñíîâå ðàññìîòðåíèÿ ñîãëàñîâàííîé ðыíî÷íîé ãèïîòåзы ðыíêà íåäâèæèìîñòè â Уêðà-
èíå ïðèâåäåí ìåòîä îïðåäåëåíèÿ ñîîòâåòñòâóющåé фàзы.
Êлючевые слова: ðåфëåêñèÿ, íåäâèæèìîñòü, íåîïðåäåëåííîñòü, ïðèíÿòèå ðåшåíèé, êîãíèòèâíàÿ ìîäåëü, 
èíòåëëåêòóàëüíыé àíàëèз äàííых.
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ÓÑÒÎЙЧÈÂÎÑÒÜ ÎËÈÃÎПÎËÈÑÒÈЧÅÑÊÎÃÎ ÐЫÍÊÀ

Иññëåäîâàíà ìîäåëü îëèãîïîëèñòè÷åñêîãî ðыíêà ñ ïðîèзâîëüíыì êîëè÷åñòâîì фèðì – ó÷àñòíèö ðыíî÷íîãî 
âзàèìîäåéñòâèÿ. Âыïîëíåí àíàëèз ñòðóêòóðíîé óñòîé÷èâîñòè ìîäåëè. Пðèâåäåíы ïðèìåðы ñ îäíîшàãîâыì 
ñîñðåäîòî÷åííыì îòñòàâàíèåì è ðàñïðåäåëåííыì â ãåîìåòðè÷åñêîé ïðîãðåññèè зàïàзäыâàíèåì. Сîîòâåò-
ñòâóющèå ðåзóëüòàòы ïðîèëëюñòðèðîâàíы ãðàфèêàìè ïåðåхîäíых ïðîöåññîâ îбъåìîâ âыïóñêà ïðîäóê-
öèè äëÿ ðàзëè÷íîãî êîëè÷åñòâà фèðì íà ðыíêå.
Êлючевые слова: îëèãîïîëèÿ, ðàñïðåäåëåííîå зàïàзäыâàíèå, óñòîé÷èâîñòü, эêîíîìè÷åñêàÿ äèíàìèêà, 
ïîëîæåíèå ðàâíîâåñèÿ. 

Постановка проблемы. Пî ñâîåé ïðèðîäå îëèãî-
ïîëèÿ ÿâëÿåòñÿ äîñòàòî÷íî ðàñïðîñòðàíåííîé фîð-
ìîé ðыíî÷íîé îðãàíèзàöèè. Îëèãîïîëèñòè÷åñêèìè 
îòðàñëÿìè ìîæíî ñ÷èòàòü ìåòàëëóðãèю, íåфòåхè-
ìèю, àâòîìîбèëüíóю ïðîìышëåííîñòü, ïðîèзâîäñòâî 
êîìïüюòåðíîé òåхíèêè è ñðåäñòâ ñâÿзè è ò. ä. Фóíê-
öèîíèðîâàíèå îëèãîïîëèñòè÷åñêîé фèðìы ïîäðà-
зóìåâàåò ïðîöåäóðы ïðèíÿòèÿ ðåшåíèé îб îбъåìå 
ïðîèзâîäñòâà, öåíîâîé ïîëèòèêå è ñòðàòåãèè èíâåñ-
òèðîâàíèÿ â óñëîâèÿх êîíêóðåíöèè. Сîîòâåòñòâóю-
щèå эêîíîìè÷åñêèå ðàñ÷åòы èìåюò êîìïëåêñíыé 
хàðàêòåð. Эòî îзíà÷àåò, ÷òî óïðàâëåí÷åñêèå äåéñòâèÿ 
êàæäîé фèðìы îðèåíòèðîâàíы íà ïîâåäåíèå ñâîèх 
êîíêóðåíòîâ. Âñå эòî, â ñâîю î÷åðåäü, îïðåäåëÿåò 
ñëîæíóю ñòðóêòóðó âзàèìîäåéñòâèÿ âñåх ó÷àñòíèêîâ 
îëèãîïîëèñòè÷åñêîãî ðыíêà êàê äèíàìè÷åñêèé ïðî-
öåññ, ïðîòåêàющèé âî âðåìåíè.

Àнализ последниõ исследований и публика-
ций. Â ðàбîòàх [1–5] ðàññìîòðåíы òðàäèöèîííыå 
ïîäхîäы, îðèåíòèðîâàííыå íà ìàêñèìèзàöèю 
ïðèбыëè êàæäîé èз фèðì – ó÷àñòíèö ðыíêà ñ 
ó÷åòîì îäíîшàãîâîãî зàïàзäыâàíèÿ âî âðåìåíè. 
Íåîбхîäèìî îòìåòèòü îãðàíè÷åííîñòü óêàзàííîé 
ìåòîäîëîãèè, ñóщåñòâåííî âëèÿющåé íà óñòîé÷è-
âîñòü ïåðåхîäíых ïðîöåññîâ â èññëåäóåìых ñèñòå-
ìàх эêîíîìè÷åñêîé äèíàìèêè.

Öель статьи зàêëю÷àåòñÿ â àíàëèзå óñòîé-
÷èâîñòè ìàòåìàòè÷åñêîé ìîäåëè îëèãîïîëèñ-

òè÷åñêîãî ðыíêà ñ ó÷åòîì эффåêòà ïîñëåäåé-
ñòâèÿ, îбóñëîâëåííîãî íàëè÷èåì ðàñïðåäåëåííых 
зàïàзäыâàíèé ðàзëè÷íîãî òèïà.

Èзложение основного материала исследова-
ния. Бàзîâыé ïðèíöèï ïîñòðîåíèÿ ìàòåìàòè÷åñ-
êîé ìîäåëè ñîñòîèò â íàхîæäåíèè òàêîãî îбъåìà 
âыïóñêà ïðîäóêöèè äëÿ êàæäîé фèðìы, êîòîðыé 
îбåñïå÷èâàë бы ìàêñèìàëüíóю ïðèбыëü. Дîïóñ-
òèì, ÷òî íà îëèãîïîëèñòè÷åñêîì ðыíêå ïðèñóò-
ñòâóюò m фèðì ñ ñîîòâåòñòâóющèìè îбъåìàìè  
q1, q2, ..., qi, ..., qm. Пðè эòîì äîхîä êàæäîé фèðìы 
Ri  ðàâåí öåíå òîâàðà Pi, óìíîæåííîé íà îбъåì 
ðåàëèзîâàííîé ïðîäóêöèè: Ri = Pi ∙ qi. Сóщåñòâóю-
щèå èзäåðæêè ïðîèзâîäñòâà ó êàæäîé èз фèðì Ci 
òàêæå ÿâëÿюòñÿ фóíêöèÿìè îò îбъåìà âыïóñêà qi, 
òî åñòü Сi = Ci(qi), i m= 1, . Пðèбыëü фèðìы π1 åñòü 
ðàзíèöà ìåæäó äîхîäîì è èзäåðæêàìè: π1 = Ri – Сi, 
i m= 1, . 

Пðåäïîëîæèì, ÷òî öåíà P A qi i
i

m

= −
=
∑

1

, ãäå A const= �  

è зàòðàòы Ñ B qi i= ⋅  äëÿ âñåх фèðì îäèíàêîâы. 
Çäåñü B const= �  – ïîñòîÿííàÿ âåëè÷èíà ïðåäåëüíых 
èзäåðæåê. Òàêèå äîïóщåíèÿ ìîãóò èìåòü ìåñòî â 
ïîëîæåíèè ðàâíîâåñèÿ (ñòàòèêà) îëèãîïîëèñòè-
÷åñêîãî ðыíêà. 

Âыðàæåíèå äëÿ ïðèбыëè π1  èìååò âèä: 
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