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Abstract
The solution of the housing problem for many decades has been and remains one of the most
important tasks facing the nation. The problem of modeling the value of residential properties is
becoming more and more urgent, since a high-quality forecast makes it possible to reduce risks, both
for government bodies and for realtors specializing in the purchase and sale of residential properties,
as well as for ordinary citizens who buy or sell apartments. Predictive models allow us to get an
adequate assessment of both the current and future situation on the residential property market, to
identify trends in the cost of housing and the factors influencing these changes. This involves both
the qualitative characteristics of the particular property, and the general condition and the dynamics
of the real estate market. Russia is characterized by significant differences in the level of development
of regions, therefore, by differences in trends of supply and demand prices for real estate. Valuation of
residential properties at the regional level is particularly important, since all of the above determines
the social and economic importance of this problem. This article presents a comprehensive model
for estimating the value of residential properties in the secondary housing market of Moscow using
decision tree methods and ordinal logistic regression. A predictive model of the level of housing
comfort was built using the CRT decision tree method. The results of this forecast are used as input
information for an ordinal logistic regression model for estimating the value of residential properties
in the secondary market of Moscow. Testing the model on real data showed the high predictive ability
of the model we generated.
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Introduction

T

he residential property market plays
an important role in the development
of the social and economic spheres of
the country. An unfavorable situation on the
real estate market may lead to crises such as the
subprime crisis in 2008, when there was a “collapse” in the real estate market due to the sharp
increase in delinquencies / defaults on mortgages and mass alienation of property for the
benefit of creditors.
According to paragraph 1 of Article 16 of
the Housing Code of the Russian Federation, residential properties include: a residential building, a part of a residential building, an apartment, a part of an apartment, a
room [1]. At the same time, the residential
property market can be conditionally divided
into the primary and secondary housing market. The primary market is real estate that
appears on the market as a commodity for
the first time, and that was not previously
owned by someone. The secondary market is
real estate that was already used and was in
private or municipal ownership. It is important to note that the primary and secondary markets are inextricably linked, since an
increase in supply in the secondary market
inevitably causes a decline in demand and,
consequently, decline in prices in the primary market. If construction costs rise, then
prices for residential properties in the primary market, which determine the volume
of real estate created, will also rise. In turn,
this will lead to an increase in prices in the
secondary housing market. The residential
property market has low price elasticity.

8

In the primary property market, property is
sold directly by developers or agents. At the
same time, it is possible to purchase at different stages of construction, including by agreement on a cost-sharing arrangement. In the
secondary market, the buyer always buys a
completed apartment. The market value of a
real estate property depends on various factors,
such as external factors (changes in the procedure for obtaining a building permit, the key
rate, conditions for mortgage lending, limitations on price increases, tax incentives, licensing of developers and agents, the economic
situation in the country / region, demand for
housing etc.) and internal factors (the residential property’s surface area, number of rooms,
wall material, floor, state of repair, balcony,
parking, distance from transport, metro, distance to the city center, etc.).
Experts (appraisers) for real estate valuations in practice mainly use traditional methods: the comparative method, the cost method
and the income method. In general, the estimates obtained by these methods may vary. In
addition, in most cases a limited set of factors
is taken into account, and the final price of a
given property is ultimately determined by an
expert who is guided by his own experience, the
current situation in the real estate market, and
available information on the impact of macroeconomic and demographic factors. However, the determination of the objective value
of real estate is necessary in a variety of cases:
for the purposes of purchase and sale, for tax
purposes, for mortgage lending when transferring property as collateral and setting the loan
amount by banks, when considering property

BUSINESS INFORMATICS Vol. 14 No 3 – 2020

MODELING OF SOCIAL AND ECONOMIC SYSTEMS

Number of publications
20
15

16

15
10
5

6
3
1

6

4
2

1

2

1

2

3

6

6

4
2

Year

0
2002 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Fig. 1. The total number of publications on the problem
of valuation of residential properties in the Scopus database

disputes, for determining the price of insurance by insurance companies, as well as making investment decisions.
In this regard, the problem of the accuracy
and objectivity of estimating the value of residential properties becomes more and more
urgent, including the issues of modeling the
price of residential real estate, the study of factors affecting the cost, and the use of analytical
methods of valuation.
In Russia, since the 1990s, a series of scientific works has been published devoted to the
development of economic and mathematical
methods of real estate valuation [2–4]. The
classification proposed in [5] is fundamental
for many studies. This paper presents the pricing in the housing market in Russia and highlights the pricing factors, which are divided
by levels in relation to supply and demand. In
[6–10], methods of neural network modeling
were used to estimate the value of real estate.
The relevance of estimating the value of real
estate is also noted in the works of several foreign authors [11–14].
1

Analysis of publications by foreign authors in
the Scopus database for the period from 2000
to 2020 (Figure 1) also confirms the relevance
of this issue, both for the Russian and foreign
residential property markets.
As shown in Figure 1, interest in this issue has
grown significantly in recent years. If in 2002
only one work was published, then 15 and 16
works, respectively, were devoted to estimating
the value of real estate in 2018 and 20191.
A significant share of the papers is devoted to
the analysis and comparison of various methods
for estimating the value of residential properties, both from a theoretical and practical point
of view. Some authors focused their attention
on the problem of estimating the impact of the
value of residential properties on the mortgage crisis of 2008 in the context of mortgage
lending [15]. The applicability of the concept
of “sustainable real estate” in Poland and the
issues of valuation of such real estate are considered in [16]. The authors of the work [17]
studied the behavior of appraisers and buyers in
the residential property market using a survey

Scopus: http://scopus.com
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method. In studies [17–19], an expert system
was developed to estimate the value of residential properties using decision support methods.
Many authors proposed their own models
based on analytical methods for estimating the
value of residential properties and tested them
on real data. At the same time, the models had
differences, both in terms of the methods used
and the variables.
In [20], a multiple regression model was proposed that uses the tax rate, floors, number of
bathrooms, total area, living space, number
of garages, number of rooms, number of bedrooms, age of the house as independent variables. Work [21] estimated the influence of such
factors as distance to the city center, availability of parking, ecology, floor on which the
apartment is located, total area, noise, maintenance costs, availability of central heating,
proximity to kindergartens and schools, wall
material, age of the house, proximity to cultural and historical sites, the presence of a balcony or loggia.
A model for estimating the cost of apartments
and residential properties, as a combination of
an artificial neural network model and a geographic information system, based on data on
the cost of residential properties in Albacete
for 2002, was presented in [22]. The explanatory variables were the type of housing, location, age of the house, number of bedrooms,
the presence of an elevator, a balcony, a parking space, a heating system, condition of the
property and distance to the city center. In this
paper, one of the most important variables was
the distance to the central business center.
A significant number of publications consider the theoretical aspects of modeling the
valuation of residential properties. They are
devoted to the generalization of the models
used, the analysis of the methods used, the
purposes of the valuation and other charac2

teristics of the spatial structure that determine
the category of the proposed models. In work
[23] models of real estate appraisal are analyzed depending on the purposes of the valuation (sale and purchase of property, mergers
and acquisitions, taxation, mortgage lending).
In [24], the models of real estate valuation
are considered in the context of the methods
used, which can be divided into two groups:
traditional and advanced (analytical).
The traditional methods for estimating
the value of residential properties [24–26]
include the income method, the comparative
method, the investment method and the cost
method. Analytical methods include hedonic
price models (HPM), artificial neural network
(ANN), expert system (ES), fuzzy logic system
(FLS), spatial analysis methods and Autoregressive Integrated Moving Average (ARIMA).
At the same time, the ANN, ES and FLS
methods are considered by the authors as estimation methods based on artificial intelligence
technology.
In the study [27], the authors proposed a
classification of analytical models for estimating the value of real estate and divided them
into the following: models based on artificial
intelligence methods, models based on a geographic information system and mixed models.
The purposes of this work are the following2:
to propose a spatial structure of residential property valuation models that allows classifying models from different points of view,
namely: the estimated value, modeling methods, the number of valuation objects, modeling objectives, the modeling object, the type of
object, the real estate market, the subject of the
assessment and the level of modeling;
to provide a classification of factors affecting the cost of one square meter of residential
property;

Preliminary results of the study were presented in the graduate work by Anastasia I. Poltorak
performed at the HSE Faculty of Business and Management in 2019
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to develop a comprehensive model for estimating the value of residential properties in the
secondary housing market in Moscow using
the decision tree method to predict the level of
comfort in housing and ordinal logistic regression to predict the estimation of the value of
residential properties, using the results of the
model for predicting the level of comfort in
housing as input information;
to test the developed complex model on
real data and estimate its predictive ability.
1. Spatial structure
of residential property
valuation models
The usually proposed classification of models
assumes their division depending on the valuation methods used. Summarizing the above,
Figure 2 represents the spatial structure of
models for estimating the value of residential
properties depending on various characteristics, which include:
estimated value (models for assessing market, residual, cadastral, investment, liquidation, book value);
modeling methods (models based on traditional and analytical methods);
number of objects (models of individual
and mass appraisal of the value of residential
properties);
the goals of modeling (models for prices
forecasting, analyzing pricing factors, managing the value of residential properties, assessing
the impact of external factors, taxation);
object of modeling (models for evaluating
one square meter of residential property, residential property in general);
type of property (models for estimating residential buildings, apartments, rooms);
3
4
5

type of market (models for evaluating residential properties in the primary and secondary markets);
subject of appraisal (models of appraisal of
residential properties for a seller, buyer, investor);
level of modeling (models for evaluating
residential properties at the regional level, federal level, at the level of a district, county, residential property).
2. Analysis of the residential
property market
in Moscow
According to Rosstat, among the subjects
of the Russian Federation in 2019, the largest volumes of housing construction were carried out in the Moscow region and Moscow,
where, respectively, 10.5% and 6.3% of the
total area of housing commissioned in Russia3
was located. According to the Bank of Russia,
the largest volume of loans in the total volume
of housing loans in the Russian Federation was
issued in Moscow (13.8%) and in the Moscow
region (8.5%). At the same time, according
to preliminary data, the real disposable cash
income of the general population of Russia in
2019 increased by 1.0% compared to 20184.
The weighted average interest rate on residential mortgage lending, according to the Bank
of Russia, decreased from 9.87% in January to
9.00% in December 20195. In 2020, the downward trend in mortgage lending rates continued. In addition, in the period from April 17 to
November 1, 2020, a preferential mortgage was
introduced for the purchase of an apartment
in new buildings with a rate of no more than
6.5%, while the loan amount is limited (up to
8 million rubles in Moscow and the Moscow
region) [28].

Russian Federal State Statistics Service: http://www.gks.ru
Central Bank of the Russian Federation: https://www.cbr.ru/
Central Bank of the Russian Federation: https://www.cbr.ru/
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The residential property market in Moscow
and the Moscow region is characterized by a
wide variety of categories of properties, both in
the primary and secondary markets. Depending on various factors, a certain price can be set
for a particular property.
Among the significant variety of categories
of residential properties, the majority in the
market of Moscow and the Moscow region
are residential properties located in apartment buildings. Therefore, to analyze the value
of residential properties, it is appropriate to
choose this category.
It should be noted that the cost of housing in
Moscow and the Moscow region is influenced
by various factors, which can be conditionally
divided into environmental factors (exogenous)
and internal factors (endogenous). The classification of factors affecting the cost of one square
meter of an apartment is shown in Figure 3.
Among the exogenous factors, we can highlight the impact of factors of the world, country, and regional levels, and among the endogenous – factors that relate to the local level, and
the factors of the given property itself.
The world-level factors affecting the cost of
one square meter include the coronavirus pandemic, sanctions against Russia, changes in oil
prices, exchange rates and other factors. Their
influence is rather difficult to directly assess in
value terms, but the indirect influence of these
factors on the value of residential properties
undoubtedly is felt. The impact of these factors
is manifested, first, in a direct impact on the
state of the country’s economy, which leads to
changes in the residential property sector.
Country-level factors include changes in
mortgage lending rates, the introduction of
escrow accounts, taxation, inflation and benefits. The influence of these factors can be
directly determined. For example, according to
5

the analysis carried out by the staff of the Institute of Economic Forecasting of the Russian
Academy of Sciences, as a result of a decrease
in the lending rate from 10 to 6.5%, the value
of the Housing Affordability Index (HAI) in
the primary market will increase from 104.7%
to 135.5% [29]. These measures were introduced by the state in order to support the construction sector and maintain the price level in
the housing market at the expense of demand.
The introduction of an escrow account mechanism, an increase in the VAT rate to 20% in
2019, and an increase in inflation (the level of
which, according to the Central Bank of the
Russian Federation, is expected to be in the
range of 3.8–4.8% at the end of 2020) have a
significant impact on the value of residential
properties6.
Regional factors affecting the value of residential properties include population size,
income level of the population, climatic conditions, renovation, supply and demand.
The value of a property is also influenced by
internal factors that directly characterize the
property itself and its location in relation to
infrastructure. Among such factors at the local
level, we can identify transport accessibility,
infrastructure development, district/county,
environmental situation, the presence of a parking space a guarded yard, a concierge, an elevator, etc. At the level of the building itself, we
can highlight the factors that exert an influence,
depending on whether this building is under
construction or ready. Factors affecting the
value of a secondary market property include
year of construction, floor, total / living area,
number of rooms, presence of a balcony, wall
material, view from the window, ceiling height.
The factors affecting the cost of the primary
market building, in addition to the above factors, include the cost of construction, the stage
of construction, the rating of the developer,

Central Bank of the Russian Federation: https://www.cbr.ru/
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marketing. For example, the closer the delivery
term, the more expensive the residential property is, and vice versa. When people buy residential properties at the construction stage, they pay
special attention to the rating and experience of
the developer, therefore, the cost of buildings
with the same indicators from a more reliable
developer is usually higher.
It should be noted that pricing in the primary
and secondary residential property markets
is significantly different. Therefore, the asset
pricing model built for the primary market will
not be relevant for the secondary market.
3. A comprehensive model
for predicting the value
of residential properties
in the secondary market
The problem of predicting the value of real
estate in the secondary housing market has
been and remains relevant for several decades.
A high-quality forecast helps to reduce risks,
both for government and for realtors specializing in the purchase and sale of housing, as well
as for ordinary citizens who buy or sell apartments. The developed complex model for predicting the value of residential properties in the
secondary market includes two sub-models –
a model for predicting the level of comfort of
housing based on local data, and a model for
predicting the value of a unit of residential
property based on building factors and input
variables that are the result of predicting the
comfort model of housing.
3.1. Model for predicting
the comfort level
of residential properties
in the secondary market in Moscow
To predict the level of comfort in residential
properties, a sample of 304 observations was
7

formed, including 14 factors taken from the
CIAN database7.
It is assumed that the dependent variable
“comfort” can take three values: 1 – a minimum level of comfort; 2 – average level of comfort; 3 – a high level of housing comfort. The
independent factors are: presence of an elevator,
the year of construction, the district, the county,
the presence of a garbage chute, presence of
parking, “house for demolition,” the distance
from the metro, the type of house (0 – panel;
1 – brick; 2 – block; 3 – monolithic), presence
of a concierge, number of floors, distance from
the Moscow Ring Road, number of entrances,
assessment of infrastructure (1 – minimally
developed infrastructure; 2 – moderately developed infrastructure: there are shops and pharmacies, but no entertainment centers, medical and educational institutions; 3 – the most
developed infrastructure).
The frequency distribution of the sample values according to the comfort level categories is
as follows: the highest number of sample elements fell into the category of high comfort
level – 117, the average comfort level category –
101, and the minimum comfort level category –
86.
To predict the level of housing comfort in
Moscow, 12 territorial-administrative districts
values were randomly included in the sample
and grouped into five enlarged districts according to the principle of the proximity of average
housing prices (Table 1).
A new variable “district” was created, consisting of five combined districts and taking the
following values:
Central;
North, East, South-West, North-West;
North-East, South-East, South;
Western;
Novomoskovsky, Zelenogradsky, Troitsky.

CIAN: https://www.cian.ru/
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Table 1.

Average values of house prices by area
No

District

Average price
in rubles

Number
of observations

Standard
deviation

1

Central

20 634 899.40

25

16 110 812.30

2

West

13 425 600.00

25

6 336 071.39

3

East

10 571 250.00

24

7 849 054.95

4

North

10 417 986.20

25

6 341 765.62

5

South-West

9 797 307.69

26

4 014 771.39

6

North-West

9 471 791.92

24

4 063 054.40

7

South

8 560 000.00

25

2 340 539.47

8

North-East

8 091 280.00

25

2 754 360.66

9

South-East

7 535 199.96

25

2 385 758.27

10

Novomoskovsky

6 437 160.00

25

2 232 530.14

11

Zelenogradsky

6 124 800.00

25

2 243 342.22

12

Troitsky

4 287 666.67

30

1 103 601.26

9 612 911.82

304

4 814 638.51

Average total

The histogram of the frequency distribution of the values of the “okrug” variable in the
sample is shown in Figure 4.
As can be seen from the histogram, the largest number of values fell into category 2, which
is explained by the fact that this category covers four of the 12 territorial-administrative districts of Moscow at once.
To predict the level of comfort, the CRT
decision tree method was used (tree depth –
, number of nodes – 25). The significant variables include: “distance from the metro,”
“infrastructure,” “distance from the Moscow Ring Road,” “age of the house,” “district,” “number of levels of the house,” “presence of an elevator,” “type of house,” “number
of entrances,” “presence of a garbage chute,”
“house for demolition,” “availability of parking” and “presence of a concierge.”

16
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As the analysis showed, buildings with the
maximum level of comfort, first of all, are
characterized by proximity to the metro the division into groups occurs at a level of
more or less 16 minutes to the metro. Node 1
got 109 values from the sample corresponding to the maximum comfort level, which
amounted to 66% of the values of node 1. At
the same time, node 2 received only 8 values
from the sample with the maximum comfort
level, which is only 5.8% of the values from
node 2.
Furthermore, there is a separation by distance from the Moscow Ring Road. If the
property is near the metro, but outside the
Moscow Ring Road, then, perhaps, its territorial location is not as attractive as buildings
that are further from the metro, but closer to
the center. At the same time, real estate that
is not within walking distance of the metro
is further divided according to the availability of parking, since their residents use their
own vehicles. If there is a parking space, a
greater number of node values belong to
comfort groups 2 and 3, while in the absence
of a parking space, the object will most likely
belong to comfort group 1.
The classification of independent variables
in terms of significance is shown in Figure 5.
The share of correctly predicted values was
71.7%. The predicted values of the comfort
level and the resulting nodes are used to build
a predictive model for the comfort of residential properties.

Compliance with the category
and price range
of the apartment value

Table 2.

Category
number

Price range
(RUB)

1

less than 5 500 000

2

from 5 500 001 to 6 450 000

3

from 6 450 001 to 7 500 000

4

from 7 500 001 to 8 950 000

5

from 8 950 001 to 13 490 000

6

more than 13 490 000

Analysis of the constructed model coefficients showed that the following variables are
significant: “total area” (totalarea), “ceiling
height” (ceilingheight), “number of rooms”
(rooms), “repairs,” “balcony,” “district”
and “predicted comfort” (Table 3).
The constructed model looks like:
,
y = 0.133 totalarea + 1.492 ceilingheight –
8.738 rooms – 1.250 repairs –
– 0.586 balcony + 9.920 district1 +
+ 5.608 district2 + 4.959 district3 +
+ 5.652 district4 – 2.950 comfort1 –
– 3.132 comfort2,

3.2. Forecasting the cost
of a unit of residential property
in Moscow based
on an ordinal logistic model
An ordinal logistic regression model was used
to predict the cost of a unit of residential property in the secondary market of Moscow. All
residential property prices were grouped into
six price categories (Table 2).

BUSINESS INFORMATICS Vol. 14 No 3 – 2020

where district1 – Central District;
district2 – union of four districts: North,
East, South-West, North-West;
district3 – the union of three districts: NorthEast, South-East, South;
district4 – Western District;
district5 – the union of three districts: Novomoskovsky, Zelenogradsky and Troitsky;
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Table 3.

Ordinal logistic model of the cost
of 1 sq. m of residential property
No

Variable

Estimation

Standard
error

Wald

Degree
of freedom

Significance

1

totalarea

0.133

0.021

41.602

1

0.000

2

ceilingheight

1.492

0.554

7.250

1

0.007

3

rooms

–8.738

0.374

546.982

1

0.000

4

repairs = 0

–1.250

0.289

18.73

1

0.000

5

repairs = 1

0a)

–

–

0

–

6

balcony = 0

–0.586

0.307

3.652

1

0.056

7

balcony = 1

0

–

–

0

–

8

district1

9.920

0.905

120.245

1

0.000

9

district2

5.608

0.507

122.387

1

0.000

10

district3

4.959

0.495

100.487

1

0.000

11

district4

5.652

0.654

74.702

1

0.000

12

district5

0a)

–

–

0

–

13

comfort1

–2.950

0.413

51.124

1

0.000

14

comfort2

–3.132

0.419

55.737

1

0.000

15

comfort3

0

–

–

0

–

a)

a)

Connection function: logit
a)
This parameter is set to zero because it is redundant
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comfort1 – minimum housing comfort;
comfort2 – average housing comfort;
comfort3 – high housing comfort.
The variables “district” and “comfort” are
dummy variables. In an equation, the number of dummy variables is always 1 less than
the dummy variables themselves, since one of
them is always the base variable. Thus, in this
model, the variables district5 and comfort3
are selected as basic variables.
The quality of the constructed model is evidenced by a decrease in the log likelihood
with included variables by almost two times,
high values of the pseudo R-square of Cox
and Snell (0.849) and Nigelkirk (0.873), and
the proportion of correctly predicted values
(71%).
To test the complex model we developed,
a new sample of 30 apartments in the Moscow secondary market was collected, taken
randomly from the CIAN database for 2019.
Comparative data on approbation of the ordinal logistic model, including the actual and
predicted category, as well as the average relative forecast error, are presented in Table 4.
As can be seen from table 4, the average forecast error was 10%. This indicates a
high predictive ability of the model. It should
be noted that the model did not make gross
errors: the values for only three observations
were incorrectly predicted. At the same time,
in the case of observation 8, the actual price
of the apartment is close to the lower border
of the 6th price range and the model predicted
falling into this price category. In the case of
observation 24, the actual price of the apartment is close to the upper border of the 4th
price range or to the lower border of the 5th
price range, and the model predicted entry to
the 5th price range. The most serious forecast
error was made in the case of observation 14,
for which the actual price lies in the 5th price
range, and the forecast price category turned
out to be the 6th.
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Thus, the approbation of the developed
complex model for predicting the cost of a
unit of residential property showed that the
average relative forecast error does not exceed
10%. At the same time, errors lie within
neighboring price categories and take place
only when the real price of residential property is close to the border of the price range.
The complex model we developed makes it
possible to estimate the price range in which
the value of the property is located based on
its initial characteristics.
Conclusion
Within the framework of this study, the existing Russian and foreign models and methods
for predicting the value of residential properties have been analyzed. On this basis, the
spatial structure of the models for estimating
the value of residential properties is proposed,
and the pricing factors influencing the value
of residential properties in Moscow are identified, investigated and analyzed.
A model has been developed for predicting
the comfort of residential properties based
on a random sample of properties (apartments) in all administrative districts of Moscow based on CRT classification trees in
which the dependent variable of the value of
residential property was transformed into a
categorical variable characterizing the price
category. The predicted accuracy of the
CRT classification tree method was 72%.
A complex model for predicting the cost of
residential properties has been developed.
It consists of two sub-models – a model for
predicting the comfort of residential property and an ordinal logistic regression model
for predicting the cost of a unit of residential property, including factors characterizing the building (apartment) and the predicted value of the level of comfort, which
is the result of the model for predicting the
comfort of residential objects. The ordinal
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Table 4.

Forecast of the cost per unit of residential property
in the secondary market of Moscow

No

Predicted
category

Predicted
probability of falling
into a category

Price range
for a category,
RUB

1

2

0.50

6 450 000 – 7 500 000

6 800 000

2

yes

2

6

0.94

> 13 490 000

15 200 000

6

yes

3

4

0.52

7 500 000 – 8 950 000

7 800 000

4

yes

4

5

0.65

8 950 000 – 13 490 000

12 500 000

5

yes

5

4

0.46

7 500 000 – 8 950 000

8 200 000

4

yes

6

3

0.58

6 450 000 – 7 500 000

7 000 000

3

yes

7

3

0.58

6 450 000 – 7 500 000

6 650 000

3

yes

8

6

0.89

>13 490 000

13 200 000

5

no

9

2

0.54

6 450 000 – 7 500 000

6 500 000

2

yes

10

6

1.00

> 13 490 000

22 999 000

6

yes

11

1

0.60

5 500 000 – 6 450 000

6 040 000

1

yes

12

4

0.58

7 500 000 – 8 950 000

8 500 000

4

yes

13

2

0.55

5 500 000 – 6 450 000

5 700 000

2

yes

14

6

0.54

8 950 000 – 13 490 000

9 300 000

5

no

15

4

0.59

7 500 000 – 8 950 000

7 950 000

4

yes

16

2

0.55

5 500 000 – 6 450 000

5 700 000

2

yes

17

2

0.54

5 500 000 – 6 450 000

6 200 000

2

yes

18

5

0.58

8 950 000 – 13 490 000

10 300 000

5

yes

19

1

0.90

5 500 000 – 6 450 000

4 950 000

1

yes

20

2

0.47

5 500 000 – 6 450 000

5 900 000

2

yes

21

2

0.53

5 500 000 – 6 450 000

6 800 000

2

yes

22

4

0.53

7 500 000 – 8 950 000

8 750 000

4

yes

23

2

0.55

5 500 000 – 6 450 000

5 200 000

2

yes

24

5

0.64

7 500 000 – 8 950 000

8 700 000

4

no

25

3

0.56

6 450 000 –7 500 000

7 350 000

3

yes

26

2

0.50

5 500 000 – 6 450 000

6 100 000

2

yes

27

4

0.55

7 500 000 – 8 950 000

7 800 000

4

yes

28

2

0.43

5 500 000 – 6 450 000

5 850 000

2

yes

29

2

0.49

5 500 000 – 6 450 000

5 850 000

2

yes

30

5

0.62

8 950 000 – 13 490 000

11 300 000

5

yes

20

Actual value, Actual
RUB
category

Category
entry
check

Average
relative
forecast
error,%

10%
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logistic regression model showed a predictive accuracy of 71%. The comprehensive
model we developed was also tested on real
data on the cost of residential properties in

the secondary market of Moscow for 2019.
The relative error in the forecast of the price
category of the value of residential properties was 10%.
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