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Abstract. Nowadays, computers are increasingly used in the organization of evaluation activity. For example, for
the organization of the database storage and management, market research and analysis of multivariate solutions for
the calculation of the value of property using the sales comparison, income and cost approach, analyzing the relative
performance cost, use of the database in the annual update value of the property; achieve high performance quality
evaluation at low unit costs; reporting valuation of property of legal entities and individuals; implementation of

planning arrangements and processing of textual information.
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Introduction

Real estate appraisal is one of the most
popular and one of the most complex challenges in
the market of intelligent systems for the assessment
and decision-making.

The difficulty is, first, in a large number of
factors affecting the assessment. Secondly, the
character of the factors represents a significant
problem, some of them quite difficult to formalize
(eg "level of prestige of the area of the object",
"appearance of the object," about the history of the
object evaluation, analysis and location of the object,
etc.).Third, the real estate market is quite dynamic,
which implies a high rate of change of the parameters
estimates over time. Fourthly, we have to use the
experience of different appraisers, which can lead to
conflicting decisions to form the training samples and
knowledge bases to form the training samples and
knowledge bases to form the training samples and
knowledge bases [1].

The aim of the research is to study the
process of using new computer technology based on
economic and mathematical models of real estate
valuation, as well as an automated system of real
estate valuation.

Actual task is to improve the work of
valuation firms and companies at the present stage of
social development is the use of new computer
technologies based on economic- mathematical
models of real estate appraisal. The task of evaluating
is complicated by the specifics of market
development in the Republic of Kazakhstan,
multifactorial and multicriteria decision-making, with
the uncertainty of a number of information and with
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the random nature of a number of factors. This sets
the objective necessity of the use of modern
econometric models and algorithms for problems, as
well as software in the real estate appraisal.

Research methods

The main method of research is the unit of
economic-mathematical modeling, mathematical
statistics, econometrics, factor, cluster analysis and
elements of economic analysis in the course of work.

For the mathematical description of the
development of the real estate market in the applied
model used in the theory of automatic control
systems to describe transient, which was
subsequently introduced to the theory of the real
estate market research.

This model is used to determine the
reliability of the description of housing market
development. Based on the regression analysis of the
dynamics of the cost of 1 sq. km. meters of housing
in the secondary market in accordance with the
identified stages of organizational development itself
shows that in periods of growth (decline) in the
housing market authenticity describing the dynamics
of prices by means of mathematical models is
significantly higher than in stages relative price
stability. It is desirable to use heuristics forecast of
periods of relative price stability in the market [2].

Principles expounded in the paper can be
used as subjects in management of real estate market,
as well as in activities related to the research and
analysis of the real estate market.

Important role in the study of self-
organization processes of socio-economic systems,
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information security subjects plays the real estate
market with reliable information about the internal
state of the system and the process of its operation, as
well as external influences on the system. Specific
objectives of the study of real estate market are
different and depend on the purpose of the analysis
and forecast [3].

Market analysis can be carried out within the
framework of marketing research for the following
purposes:

- promotion of goods or services in the
market;

- determination of the market value
(valuation) of a particular object;

- evaluating the effectiveness or justify
investment decisions;

- develop strategic solutions
development of business and other purposes.

Objects of analysis real estate market are

for the

now:

- the price situation on the real estate market,
including the cost of concrete objects;

- conditions of supply and demand in the
market, the volume of transactions on the market;

- the activity of buyers and sellers;

- liquidity facilities;

-the status of demand, the availability of real
estate and investment efficiency (including project-
specific).

Development of price dynamics in the
housing market may have three ways: growth,
stability and decline. Since self-organization implies
an evolutionary development of the system, from that
point of view it is possible to estimate listed the
development of self-organization of the whole system

[4].

Main

For today processing capabilities of
historical data using specialized software systems of
information processing can not only collect, organize
and summarize the empirical evidence to explain the
relationships of various processes, but also to
formulate assumptions about the nature and structure
of economic phenomena, to evaluate their properties
and future the likelihood of new phenomena.

The proposed approach has both advantages
and disadvantages. The advantages of this approach
include the fact that it reflects the essence of self-
organization of the housing market, the probabilistic
nature of its development, and the shortcomings that
the beginning of the next stage should be clearly
allocated, and for the selection of model parameters
required minimum phase duration - 4 months [5].

We brought it to general formula as a
separate parameter is difficult, so the approximation
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error was chosen initially at the level of + 5% in the
calculations.

Regression analysis of self-organization
stages of development of residential real estate
market has shown that at the stages of stable growth
(or decline) of the dynamics of prices in the housing
market (3rd and 5th stage) development of a system
can be quite reliably described using mathematical
models, and as phases of relative stability in the
housing market, in these periods the accuracy of the
mathematical description of the dynamics of
development is greatly reduced.

We consider that at the stages of growth (or
decline) of average prices of accommodation in the
real estate market system is not so much of a
qualitative change, change in the functional structure
as quantitative growth (or "compression) functioning
processes, expansion of existing relationships.
Moreover, such a high accuracy mathematical
description of the development of the price situation
in the housing market may indicate that at these
stages the primary role in the development of internal
interactions play in the system, the internal
information [6].

As for those stages when the price situation
in the housing market is relatively stable, the system
real estate market is in a stage of qualitative changes
in the functional structure, changes to existing
relationships, the search for further development.
During these periods, even a small external influence
leads to a change in the dynamics of prices - there is
some growth, then a slight decline.

It can also be said about the cases where the
housing market is a significant external impact
(including regulatory) if it took place on the stage of
growth of the system, its effect, in our opinion, will
be weakened by internal interactions in the system,
and if does it happen at the stage of price stability, its
effects are much more significant impact on the
further development of the system [7].

Thus, the identified phenomena can justify
the administrative aspect of research: depending on
which stage (growth or stability) is a real estate
market, its subjects can target their actions or the
quantitative expansion of its activities or on the
qualitative changes within their organizations and
search for new external relationships.

We believe it possible to use heuristics
particular, to solve the problem of forecasting the
development of the housing market on the stages of
price stability, as well as to search for the bifurcation
and the subsequent development of the system.

In favor of the use of heuristics is the fact
that malnutrition and inadequate information about
the state of the environment in which it will continue
to develop the housing market, its stochastic nature,
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impose restrictions on the possibility of a complete
mathematical formalization, especially in moments of
bifurcations.

Nevertheless, the level of uncertainty in
decision-making entities of real estate market and
construction market can be reduced through the use
of judgment and ability of human experts to make
rational decisions under conditions of incomplete
formalization. Experience, understanding of the
problem, a sense of perspective and intuition help
professionals in situations of uncertainty to evaluate
the significance of alternative outcomes of a situation
and choose the most likely [8].

Thus, we can assume that, along with trend
models constructed on the basis of analysis of the
dynamics of indicators reflecting the development of
self-organization, their regression analysis and other
mathematical methods (due to the simplicity of their
implementation) in identifying trends in housing
market development should be used and treatment
opinions qualified experts. Any mathematical model
can not cover all aspects of the process of self-
organization of the housing market and failing to
consider the impact of all factors on price indicators
studied. Opinions of specialists and experts help
further analyze the possible course of development of
the situation in the housing market, and the
simulation result based on expert judgment should
not be the only option, and some variation of zone
forecasts. In particular, only the opinions of experts
will help predict the outcome of a particular external
influence on the housing market.

Based on the above analysis and synthesis of
information about the housing market, construction
of mathematical models of housing market
development, as well as considering the views of
experts in terms of the further development of the
housing market, we believe that the influence of the
factors shaping trends in the housing market cycles,
as in fact, they reflect the interaction of the
subsystems of the investigated market. One or the
other factor (or group of factors) begins to act on the
general price trend in the housing market in a period
of time. Exposure may emerge in synergetic effect
and strengthen both upward, so theoretically, and
downward influence of factors on prices. Over time,
matter and energy flow information, supply dries
these factors, the period is the current development
trend of refraction, at the peak of the wave comes
bifurcation point.

System housing market can change the trend
of development in this period. Further development
of the price dynamics can occur in a dynamic
equilibrium state, and can go to the state of growth.

The real estate market is the mechanism by
which the interests and rights are connected, set real
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estate prices. The real estate market and the level of
development characterize the development of the
national economy. Since the real estate market in
Kazakhstan has been studied a little and today the
importance of its studying does not only remain, but
also increases, because of substantial changes in the
economic, political and social development of the
state [9].

Formation and development of real estate
market in the Republic of Kazakhstan in the changing
economic structure demonstrates that the right of
ownership of real estate is one of the most important
factors affecting human well-being. The sufficiently
rapid involvement in the market turnover of property
(apartments in apartment buildings, individual
houses, cottages), the slower involvement of
commercial real estate (trade facilities, offices,
hotels, motels, holiday homes, business centers,
restaurants, service) industrial Estate (factory
premises, garages, offices, warehouses, premises
research organizations) , real estate social and
cultural facilities (hospitals, clinics, schools,
buildings,  governmental and  administrative
institutions, churches, monasteries and other religious
buildings) , difficult and controversial involvement
land become an important element in the
development of the national economy of Kazakhstan
[10].

Companies operating in the residential
market, have lagged behind in the using of marketing
techniques from consumer companies. It is connected
with the fact that the housing market was a seller's
market when real estate developers operated their
activity based on the production and marketing
concept with minimal focus on the end user.

Despite on the need of using of marketing
techniques and the integration of the consumer in the
value creation process, the questions of theoretical
understanding and practical implementation of the
marketing approach to project management in the
conditions of the Kazakhstan real estate market have
remained insufficiently.

Real estate development is crucial to
improve the overall economic situation in the country
at present. In the development of the real estate
market are activated factors contributing to lower
inflation, the growth of real investment and savings
increase in the gross national product.

Compared with other markets (stock,
commodity), this sector to the greatest extent in
develops illegal and semi-legal forms. Various public
authorities divide among themselves the authority in
the management of the market, but none of them
really is not interested in becoming a full-fledged
market economy. The rapid growth of the secondary
real estate market has necessitated the development
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of its market infrastructure sphere notary, legal,
mediation, etc., including evaluation services of real
estate.

Despite the scientific developments in the
study of markets, some provisions need to develop
new methods for assessing the market value of
housing and real estate market analysis [11].

The urgency of this problem determines the
choice of topics, the study of its structure and main
directions.

The appraiser activity is connected with
constant searching and processing information. It is
inconceivable nowadays such activities without the
Internet. It has been done for the development of
information technologies in the evaluation activity in
recent years. Need to develop a dedicated website for
the effective evaluation of companies, where would
be reflected all the necessary information about the
real estate market. This site would be a great retrieval
system, where the specified parameters can find real
estate appraisers. All available information on the site
and selling of leased facilities must be updated
constantly, which would more accurately study the
real estate market and as a result make a better
assessment. This website is useful not only for
professional real estate market participants, but also
for ordinary users [12].

Scientific novelty of the research is to assess
the status and development prospects of identifying
real estate appraisal in Kazakhstan, based on the use
of economic-mathematical methods and models, as
well as advanced computer information processing
technology.

The practical significance of the work lies in
the fact that the proposed technique can be applied in
conducting a comprehensive analysis of the state and
the development and improvement of real estate
valuation in Kazakhstan.

The recommendations of the research on the
use of economic-mathematical methods and models
for the prediction of basic indicators can be used in
the activities of commercial structures of enterprises
and organizations in the development of business
strategies and the calculation of financial indicators.

It should be noted the program ValMaster
analyzing information technology (IT) used in the
Republic of Kazakhstan. With the introduction of a
similar program in the Republic of Kazakhstan, we
can talk about automating model calculations to
assess the value of the property. You can also
automatically generate reports in accordance with
valuation standards ~ with this  program.
Implementation of specialized programs will allow:

- increase the speed of calculation and
evaluation reports;

- improve the quality of their assessment;
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- standardized assessment reports;

- accelerate the examination of assessment
reports;

- facilitate the work of appraisers.

Creating such programs more necessary for
evaluating of standard, typical real estate. However,
as most of the information is required for evaluation
of the typical real property, the invention of more
sophisticated software products should contribute to a
significant reduction in labor costs as a result of
appraisers and increase productivity [13].

However, such programs have drawbacks.
Evaluation program works in two directions - easier
in their own object-based counterparts, which is
necessary to form personally. Forming a base can be
manually selecting objects independently of the
proposed analogs currently on the market, with the
help of paid real estate database is updated daily,
with enough generate a report on the desired segment
of the real estate filtering some false sentences with
unnatural prices (too high or low).

The second direction is more complicated,
because the program works together with the "search
engines" of the Internet itself and tries to discover
analogs real estate criteria. Search criteria can be
different, for example - direction highway, distance,
area, purpose and scope of even value This more
complex method of independent search analogues is
still in its infancy and therefore often produces
significant errors. The search engine sees only clearly
defined criteria and cannot enter into the position of
each analog, where is not obvious to many variables
for it. For example, the postscript is in the burden as
high-voltage power lines, or to long-term lease,
which ends and possibly extend the lease, etc [14].

All these nuances weakness programs
significantly increase the assessment of the property,
that is to the appraiser has to manually change some
value added coefficients.

Nevertheless, these drawbacks relate more to
comparative evaluation method. Profitable and costly
methods in software products are more versatile and
are much less variable, which may arise in the
process of real estate valuation. These programs
allow you to use the software only partially hoping
they separate methods, where few variables and a lot
of reference material. Everything depends on the
evaluator.

The positive aspect is the fact that such
programs do not allow typos - the eternal problem of
not very attentive appraisers and appraiser in a
typical facility will miss three minutes to calculate,
for example, the cost method.

Using these programs will be useful even for
the most selective appraisers. No doubt, it also will
be advantageous to use such software, as the user of
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the product may add in its sole discretion, edit, delete
in assessing any sections, placing them instead of
other input, which in the opinion more suitable.

Software for evaluation of transport are well
established in the Republic of Kazakhstan in
assessing the damages in accidents (RTA), where the
program really does almost everything for the
appraiser. It's enough to enter all the data on the
machine and damage, click and get ready printed
report with a market value assessment of the
accident.

To date, real estate appraisal is considered to
be a report made in the "manual" more quality work,
ie finding analogues and their analysis, personally an
expert appraiser [15].

Nevertheless, the information technology
(IT), which have already appeared in the markets of
Kazakhstan greatly facilitated the evaluation process.
If previously objects, analogues were taken from
newspapers and information quickly becomes
outdated, but now with the advent of specialized
websites and  databases  greatly  expanded
opportunities appraisers.

There is a necessity in the software product
that reason, that you can use would be automatically
on the specified criteria to analyze the real estate
market, to build the necessary graphics and output
coefficients, or to find a suitable analogue.

Conclusion

It can be concluded, noting the strengths and
weaknesses of programs for real estate appraisal, that
they are necessary, but it all depends on the cost of
developing these products, that is to be a major factor
constraining the development of IT in the evaluation
of real estate in the Republic of Kazakhstan.

In general, in the Republic of
computerization market valuation services based on
modern economic and mathematical models and
algorithms for problems of valuation of property is in
its infancy. No complex software tools that provide
automation of production evaluations in interactive
mode. No common information base, as well as the
relevant technology of collection and processing,
which hinders introduction of the most adapted to
market conditions assessment work methods
comparable sales (income).

The study laid down the principles for
calculation of various coefficients and mathematical
models assessing the cost characteristics of real
estate, which defines the set of scientific novelty of
the study. In general, by the authors was made the
following work:

- there were identified trends in the
development of the housing market using the
proposed system of indicators , including the addition
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to the traditional , such as satisfaction with housing
conditions , consumer indicators of housing quality;

- the development of new methods of
analysis residential real estate market, the main stage
of which is to estimate the value of real estate;

- the development of methodology for
assessing the value of residential real estate objects,
supplemented by the introduction of weighting
factors of significance based on peer review of
specialists;

- there was worked out the evaluation model
of the cost of housing, expressed by a power
function, which allowed identifying a quantitative
measure of the cost of housing, depending on the
economic, social and geographic factors of influence.
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