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Abstract. This paper considers the problem of constructing a multi-factor model index value of one square meter of
residential property for the entire city. In fact, the problem is reduced to the approximation of multivariate functions
reflecting the bond index and the factors that describe the condition of the site of the city, such as the state of the transport
infrastructure or the distance from the object of social values etc. A modified approach is based on GMDH the search
function on the basis of which the surface of the prices for the entire city will be built.
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1 Introduction

Considering the development of real estate services sector, as well as the recovery in the residential and non-residential
real estate markets in Ukraine, more and more often the players of the real estate market face problems of determining
the value of an object and solving these problems would allow the best economic use of the real estate object in the
future. Besides the task of determining the value of a property or building a model of its price index, there is a problem of
constructing models of price per square meter of the property throughout the city that is the model of surface prices per
square meter.

2 Theoretical Part

Theoretical and methodological part basis of the research were fundamental works of Ukrainian and foreign scientists.
And of course co-authorship work Ivakhnenko A. G. and Madala H.R: Inductive Learning Algorithms for Complex
Systems Modeling [1].

We studied the research papers on topical issues in the field of investment as well as the assessment of the economy and
real estate: M.V.Novozhilova [5-6], N.G.Dolgova [4-5], PM Koyuda [6], IA Chub [6]. GM Sternik [7-8], AI Drapikovsky
[4], the IB Ivanov [4], NS Ignatenko [4]

Solving problems of information weakly formalized data, as well as the development of decision support systems
studied by: J. Bendata [2] A. Peirsol [2] AA Timchenko [9], V.V.Boyko [9] VV Skorobreschuka [9].

This paper proposes three approaches to solving the problem constructing a model of the price index for real estate
anywhere in the city:

- by correcting the parameters of the object coefficients obtained by an expert (a common practice in the field of
evaluation);
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- by recovering the entire surface of the real estate prices in the city based on the given a set of points per square meter
prices for some properties, using approximation methods;

- by recovering the function of prices based on the given a set of points, depending on the independent factors such
as the individual characteristics of objects (commercial or residential property, the location of high-rise buildings, the
total area of the project, the state of repair, etc.) as well as the factors of geographical location of the facility in the city
(distance from the center, accessibility, level of development of the area, the presence of parks etc.).

The disadvantage of the first approach is the dependency on the experts opinion about the influence of definite factors
on the price setting process, and the absence of possibility to flexibly extrapolate this approach for the whole city.

The second method doesnt allow taking into account the territory peculiarities between the points provided, i.e. the
price between the known data will be calculated as an average weighted value, and meanwhile for example the change of
the transport or social infrastructure wont be taken into account on this or that territory.

This paper has a main theoretical and experimental aim to develop and verify the third approach to building the
price index model and price surface for the whole city accordingly. Building the model, which takes into account multi-
factor dependency on object geographical location and individual peculiarity of the object factors, appears to be the most
appropriate on account of bandwidth of the price setting factors.

To build the function of price dependency of the square meter on independent factors, various types and classes of
models which are used during multi-factoring modeling have been considered; as a result the following combined type
model has been selected.

A model received with the help of group method of data handling with partial description (1) can be very complex
and bulky thus may include very complex variants of dependency, which do not appear in the research data, that is why
we have used the other approach of receiving a complex multifactor model, but at the same time we have taken away the
codependent time-series of high order.

f (xi, xj) = a0 + a1xi + a2xj + a3xixj + a4x
2
i + a5x

2
j , i 6= j (1)

where: xi, xj - independent factors or partial descriptions of the previous layout.

We suggest to make prelimanary analysis of variance of the initial data to define the structure of dependency of
xi, i = 1, n from y - dependent variable, i.e. to get the vector offuction of type (2)

Fm
i (xi) = a0 +

m∑
j=1

(
ajx

j
i

)
, i = 1, n,m = 1,M (2)

where: M - maximum degree, which we suggest to take into account, which is chosen with empirical testing.

Thus, for each independent factor there will be M of various dependency structure, from which the one that satisfies
the criterion 3 should be selected (3)

mi = arg min
m=1,M

 1

N

N∑
j=1

(
Fm
i (xj

i )− yj
)2 , i = 1, n (3)

where: N - sample length, mi - index of the chosen structure of dependency for independent factor.

The next step is collecting the resulting model with by summing one-factor models, formula: (4)

y = F (x) =
n∑

i=1

Fmi
i (xi) = a0 +

n∑
i=1

mi∑
j=1

ai,jx
j
i , x = {xi}, i = 1, n (4)

The received model strusture is subject to the repeated parameter identefication, after which we get non-linear multi-
factor model without taking into account interdependency of independent factors. This model should be added with
dependency between factors, it can be achieved by group method of data handling with partial description of the type(5),
let us call the resulting model FGMDH(x)

f (xi, xj) = a0 + a1xi + a2xj + a3xixj , i 6= j (5)
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The resulting generalised model will have the following look:

y = a1F (x) + a2FGMDH (x) (6)

After the model composition (6) it is necessary to make the parameter a1, a2

3 Conclusion

The disadvantage of all three methods is the lack of macroeconomic component (the factor, or a set of factors, which could
reflect macroeconomic situation in the country as the inflation ratio, GDP, export, import etc.). Another disadvantage is
the lack of adaptivity to the changing conditions in the first two methods, where its necessary to revise the resulting
model. The indisputable advantage of the third method is price setting model of real estate objects taking into account
peculiarities of the object and geographic structuring of the city.
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