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Any construction project contains a cash flow model, the purpose of which is to
assess the ability of an enterprise to generate cash in the required amounts and within
the time required for planned costs, to calculate revenue, profit/loss. The income from the
implementation of the construction project, as well as its profitability, directly depend on
the volume of real estate sales. The article describes a system for forecasting the volume
of real estate sales by a construction company in the regional market. This system is built
on a neural network basis using the domestic Loginom Community analytical platform.
To train the system, three groups of factors were used that can be quantified from official
sources: external macroeconomic factors determined at the federal level, external regional
and retrospective data downloaded from the corporate database of a construction company
and characterizing the dynamics of residential real estate sales. The system has a modular
structure. The modular structure gives the system a universal character by allocating
independent modules in the structure, which allow taking into account regional, federal
and corporate input factors. The system is trained and has good forecast properties. The
average relative error of forecasting is 6.89%.

Keywords: equity construction; cash flow model; Loginom analytical platform; neural

network forecasting.

1. Introduction

The Fourth Industrial Revolution (Industry 4.0) is characterized by the widespread use
of information technologies in all industries, large-scale automation of business processes,
and the use of data analysis methods [1–6]. Intelligent data analysis methods (data
mining) using machine learning algorithms allow us to identify patterns that are implicitly
contained in the analyzed data, which increases the effectiveness of managerial decision-
making. Digital technologies are in demand in all sectors of the economy, and the
construction industry is no exception.

Construction project management is a complex and time-consuming process that
is possible only with huge financial investments and a high level of professionalism of
specialists. One of the key components of such management is cash flow management, and
building a cash flow model is a prerequisite for achieving successful results. The purpose of
building a cash flow model is to assess the ability of an enterprise to generate cash in the
required amounts and within the time required for the planned costs, to calculate revenue,
profit/loss.

With the introduction of Federal Law No. 214 in 2019, companies are required to
open escrow accounts for shared-equity construction. The money of the shareholders is
not transferred to the company’s account, but is frozen in a special bank account, which is
disclosed after the house is rented. Accordingly, until the housing is rented, the company
does not receive any profit. The developer company is forced to build on loans taken
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from the bank, the interest on which depends on the amount accumulated in the escrow
account. And this amount, in turn, depends on the volume of sales of real estate in a new
building, the size of which is unknown in advance during planning and at the beginning
of construction.

Econometric, heuristic and intuitive methods are used to solve forecasting
problems. Econometric methods require the construction of formal mathematical models.
The forecast is based on time series analysis, and various regression models are also
widely used [2–12]. Such methods require assumptions about the distribution of time
series values, so there are significant errors in the forecast results. Regional construction
companies usually use an intuitive subjective assessment of future sales volumes, which
only approximately takes into account changing environmental factors. Therefore, the
planned financial indicators are inaccurate and largely indicative.

An alternative approach to solving the forecasting problem is the use of neural network
(NS) forecasting models, which are based on machine learning methods and allow using a
variety of factors that influence the behavior of the process under study [3, 4, 11, 12].

2. Construction of Neural Network Forecasting System

Let’s describe the advantages of models based on neural networks [3, 4]. A simple
neural network are used for constructs the forecasting system. The structure of such neural
network is shown in Fig. 1.

Fig. 1. The structure of a simple neural network

The output signal of a neural network is determined from the expression

Y = X ·W, (1)

where Y and X are string vectors and W is a matrix of weighting coefficients of form
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Forecasting is related to obtaining future values of an object’s state based on its current
state. Therefore, to train a neural network, a training sample is used, given in tabular pairs
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“known input – known output”
[

(X(1), Y (1)), (X(2), Y (2)), ..., (X(N), Y (N))
]

. The purpose of
the training is to find such values of the weight matrix W that minimize the standard
error E of form

E =
1

N

N
∑

i=1

(

Y (i)
−D(i)

)2
, (2)

where N is the size of the training sample; Y (i) is the value at the output of the model for
the i-th example; D(i) is the target value. The size of the input vector X(i) = (xi

1, x
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m
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is determined by the amount of input data, the size of the output vector Y (i) = (yi1, y
i
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i

n
)

is determined by the problem in (1).
The system uses 3 groups of factors that influence the dynamics of the volume of

real estate purchases: macroeconomic indicators determined at the federal level (federal),
regional macroeconomic indicators and individual factors related to buyer preferences.

Regional factors can be quantified by sources representing official information and
which are typical for the Chelyabinsk region. For example, the number of housing and
mortgage loans, the number of people who used maternity capital to buy real estate in
new buildings, the average per capita income of the population, the average monthly
salary.

External macroeconomic factors established at the state level, which significantly affect
the size of housing loans, household incomes and the average monthly salary at work, are
attributed to: the amount of the Central Bank’s % rate, the inflation rate. The values of
the listed factors can be obtained from official sources [5, 7–10, 13].

Internal factors are retrospective data on real estate sales obtained from the corporate
database of a construction company. These data represent a time series of sales for
an already implemented similar project with similar technical and economic indicators.
Therefore, the proposed system can be applied in an area where the uniformity properties
of an object are fulfilled, for example, apartments in a certain area or city built according
to projects with similar technical and economic indicators.

Individual factors have
a great influence on the decision
to purchase residential real estate.
Buyers usually evaluate the
location of the property, the
development of social institutions:
kindergartens, schools, shops,
accessibility of transport, the
prestige of the developer and
many others. However, such
information is usually inaccessible
to the researcher, and it is
impossible to quantify it.

The system has a modular
structure (Fig. 2).

The modular structure gives
the system a universal character Fig. 2. The modular structure of system
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by allocating independent modules by allocating independent modules in the structure,
which allow taking into account regional, federal and corporate input factors.

In the Data Preparation module, input and enrichment of the source data is performed.
The Correlation Analysis module checks the statistical significance of the selected factors.
The Neural Network module is a neural network that is trained on the retrospective data
entered in the Data Preparation module.

The neural network forecasting model was built on the domestic Loginom Community
platform (Fig. 3). The Loginom analytical low-code platform contains a visual constructor
that allows you to build analysis models without programming knowledge (Fig. 3).

Fig. 3. Implementation of the system on the Loginom platform

The accuracy of forecasting is significantly influenced by the quality of the data on
which the neural network is trained. Data that is structured and has a certain quality is
used for analysis. The list of input data is shown in Figure 4.

Fig. 4. Input data used to train the NS

So, the neural network has 9 input neurons and one output, which generates a
forecasted value.

All real data has been normalized and brought to the range 0−1. Using normalization
increases the quality and speed of neural network learning.
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In the system, sales volume forecasting was performed for one of the regional
construction companies based on real retrospective monthly sales data for 2018–2022.
A graphic illustration of the learning process of the model is shown in Fig. 5.

Fig. 5. A graphic illustration of the learning process of the system

A comparison of real and forecast values for January – April 2023 is shown in Fig. 6.

Fig. 6. Comparison of real and forecast values

The average relative error of forecasting is 6.89%. More information about it can be
founded in [14].
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3. Conclusions

1. The model is trained and has good forecast properties. The average relative error
of forecasting is 6.89%.

2. The factors influencing the volume of sales of residential real estate in the primary
market of the Chelyabinsk region are presented.

3. The model is universal and allows you to make a forecast with changing
macroeconomic indicators within the framework of three different scenarios of economic
development: optimistic, pessimistic and real.

The input data characterizing the change in the economic situation are entered in the
“Data preparation” module.

The accuracy of the forecasting result significantly depends on the completeness and
adequacy of the information collected. However, the approximate estimates obtained will
be determined by external economic factors, which is of practical importance for any
construction company.
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УДК 004.032.26 DOI: 10.14529/jcem240205

СИСТЕМА ПРОГНОЗИРОВАНИЯ ОБЪЕМА ПРОДАЖ
ЖИЛОЙ НЕДВИЖИМОСТИ НА ОСНОВЕ МАШИННОГО
ОБУЧЕНИЯ

О.В. Коробкова

Любой строительный проект содержит модель движения денежных средств, цель
построения которой заключается в оценке способности предприятия генерировать де-
нежные средства в необходимых размерах и в сроки, необходимые для планируемых
затрат, выполнить расчет выручки, прибыли/убытков. Доходы от реализации стро-
ительного проекта, а также его рентабельность напрямую зависят от объема про-
даж недвижимости. В статье описывается система прогнозирования объема продаж
недвижимости строительной компанией на региональном рынке, построенная в ней-
росетевом базисе с использованием отечественной аналитической платформы Loginom
Community. Для обучения системы использованы три группы факторов, которые мож-
но определить количественно из официальных источников: внешние макроэкономиче-
ские факторы, определяемые на федеральном уровне, внешние региональные и ре-
троспективные данные, выгружаемые из корпоративной базы данных строительной
фирмы и характеризующие динамику продаж жилой недвижимости. Система имеет
модульную структуру. Модульная структура придает системе универсальный харак-
тер за счет выделения в структуре независимых модулей, которые позволяют учесть
региональные, федеральные и корпоративные входные факторы. Система обучена и
имеет хорошие прогностические свойства. Средняя относительная погрешность про-
гнозирования 6,89%.

Ключевые слова: долевое строительство; модель движения денежных средств;

аналитическая платформа Loginom; нейросетевое прогнозирование.
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