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Developing social and economic systems and ensuring efficiency of social and economic processes is 
one of the major tasks for the government of any country. Forecasting models used for analyzing large 
data sets allow more efficient enterprise management. Big Data is a key resource that provides a 
competitive advantage to many businesses. The widespread use of Data Mining in retail, marketing, 
finance, healthcare, industrial production, and other areas suggests that gathered and processed information 
not only provides useful business information, but also allows more accurate evaluation and development 
of detailed business plans and development strategies. The use of Data Mining methods and models in 
forecasting tasks of socio-economic processes provides more accurate predictive calculations. To select 
the best method for solving prediction problems it is necessary to clearly understand whether the macro 
series is stationary or non-stationary. We must clearly understand whether our macro series is a clear trend 
or seasonality. For prediction of stationary time series, the most popular models are autoregression and 
moving average models. ARIMA models cover a sufficiently wide range of time series, and small 
modifications of these models allow seasoning time series to be more accurately described. This article 
discusses the role of Data Mining in social and economic processes, as well as the potential of using Big 
Data in a business environment. This article demonstrates procedures for using Data Mining methods for 
practical implementation of Data Mining algorithms to forecast Ukraine’s GDP with Python codes, using 
the statsmodels package. This article analyzes the possibilities of using ARIMA model and uses a double 
exponential smoothing model for forecasting Ukraine’s GDP. 
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Introduction. In conditions of market economy, uncertainty and risks of business 
environment entrepreneurs and analysts demand highly efficient processing and analysis of 
large volumes of information in order to make optimal managerial decisions. Big Data is a key 
resource that provides a competitive advantage to many businesses. Often, companies have 
large amounts of data at their disposal, but management is not able to adequately process this 
data to get the desired result. 

Forecasting models used for analyzing large data sets allow more efficient enterprise 
management. To simulate future effective enterprise development, managers have to take into 
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account not only the risks of external macro- and microenvironment (state and dynamics of 
competition, demand, institutional processes) and internal processes in a company, but also 
perspective forecasts that are the basis of the formation and implementation of relevant 
competitive strategies [12]. Consequently, basic forecasting models are considered to be the 
first priority.  

Problem statement. OLAP (Online Analytical Processing), KDD (Knowledge Discovery 
in Databases) and Data Mining are the most commonly used technologies for statistical analysis 
and help in decision-making [2]. Some aspects of Data Mining technologies application in 
forecasting tasks are studied by A. Barsehian [1], A. Bekkauer [2],  
Ye. Hnitetskyi [8], V. Dyuk [9], R. Eksler [10], I. Kravets [14], O. Krivtsova [15],  
O. Marchenko [16], V. Minakova [17], V. Pleskach [20], L. Samoilenko [21], M. Beyer [28], 
R. Schroeder [32], J. Halsall [32], etc. 

The research on the possibilities of using ARMA or ARIMA models for the forecast of GDP 
in Ukraine remains poorly elaborated and requires a more detailed analysis. 

The research goal is the analysis of data mining methods and the application of models in 
socio-economic processes forecasting tasks as well as for the forecast of Ukraine’s GDP with 
Python codes, using the statsmodels statistical package. 

Research results. Forecasting socio-economic processes involves the forecasts of the 
development of the national economy and social sphere in the future, based on scientific 
knowledge of socio-economic phenomena and the use of the totality of methods, means and 
capabilities of prognosis [26, p.15]. 

Berzlev O. [3, p. 80–82] states that the main classical forecasting models that have been 
used for many years in a wide range of tasks both by managers for making managerial decisions 
and researchers in various fields are: models of exponential smoothing that are visible and 
simple are often used by analysts for short-term forecasting; regression models that are designed 
to predict or estimate the value of one dependent variable based on the values of other 
independent variables by establishing communication between them; autoregressive models are 
used to identify the dependence between values or observations of a time series by studying 
autocorrelation between observations that are selected with a fixed time interval. 

Another popular area of interest is the Time series analysis – a set of innovative methods 
that includes intelligent data analysis approaches used to identify latent or associative rules of 
time series data, methods of nonlinear dynamics, optimization on the basis of genetic algorithms 
and programming of genetic expressions [3, 31], etc. 

Currently Data Mining technology is mostly used in solving business problems. Some 
authors argue that the reason lies in the high efficiency of Data Mining tools, which may reach 
1000 %, with a fairly short turnover period. 

The widespread use of Data Mining in retail, marketing, finance, healthcare, industrial 
production, and other areas suggests that gathered and processed information not only provides 
useful business information, but also allows more accurate evaluation and development of 
detailed business plans and development strategies. 

The application of Data Mining techniques helps to solve business problems including 
increasing profitability of the department or the whole enterprise; understanding desires and 
needs of consumers; identification of profitable customers; attracting new customers; preserving 
regular customers and increasing their loyalty; increasing return on investment; reduction of 
expenses for the promotion of goods and services; increasing the sales of additional goods and 
services to existing customers; detection of fraud cases, inappropriate and inefficient spending 
of funds; credit risk assessment; increasing the effectiveness of using the website; increasing 
output of a store; optimization of goods location to increase sales; business efficiency 
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monitoring, etc. [27]. 
Kravets І. О. and Uzun T. F. [14 p. 123–124] prove that Data Mining algorithms are 

effective in the analysis of socio-economic indicators. They help to solve classification and 
regression problems, search for associative groups, clustering and forecasting. For socio-
economic information analysis, it is most appropriate to use such intellectual analysis algorithms 
as: algorithm for finding a decision tree for classification problems (covering algorithm); non-
hierarchical Fuzzy C-Means algorithm for addressing the problem of cluster analysis; 
forecasting of time series with automatic choice of forecasting and taking into account seasonal 
change of indicators; association rules search algorithm. Using Data Mining methods, 
management of the enterprise can predict future trends, while taking into account current and 
past trends. 

There are numerous Data Mining methods, but the priority is gradually being shifted to 
logical search algorithms in the if-then rules of data. These help to solve forecasting and 
classification tasks, pattern recognition, database segmentation (DB), extraction of ‘hidden’ 
knowledge from data, data interpretation, establishment of associations in the database, etc. The 
results of such algorithms are efficient and easy to interpret [1, 7]. They allow management of 
the company to choose the most effective competitive strategies while considering all 
alternatives. In particular, such strategies may be: competitive strategies based on the use of 
neural networks and strategies for the development of “Internet of Things” [19, p. 369–372]. 

Data Mining technology combines strictly formalized methods and methods of informal 
analysis, as well as quantitative and qualitative data analysis [21, p. 19]. 

Most Data Mining tools are based on two technologies: machine learning and visualization 
(visual representation of information). The quality of visualization is determined by the 
possibilities of graphical representation of data values. Variation of graphic representation by 
changing colors, shapes and other elements simplifies the search for hidden dependencies. 

Both technologies complement each other in the process of data mining analysis. 
Visualization is used to find exceptions, general tendencies and dependencies, and helps in 
obtaining data at the initial stage of a project. Machine learning is used further to find 
dependencies in an established project. Table 1 presents the characteristics of intellectual data 
analysis based on research [7, 11, 16, 22, 24]. 

The potential of using Big Data in business is extremely high, mostly to increase efficiency, 
productivity and economic growth. This refers to almost all aspects of business: from research 
and development to sales and marketing, supply chain management, and company’s value. At 
the same time, the challenges associated with the use of large data in business are growing [5, 
25, 28].  

To select the method for solving prediction problems it is necessary to understand whether 
the macro series is stationary or non-stationary. We must clearly understand whether our macro 
series is a clear trend or seasonality. For prediction of stationary time series, the most popular 
models are autoregression and moving average models. An ARMA model (autoregressive 
moving average) is very suitable for stationary time series forecasting. ARIMA models cover a 
sufficiently wide range of time series, and small modifications of these models allow seasoning 
time series to be more accurately described [18]. These models will be used to solve different 
research problems. 

 
In this article, we obtain data related to Ukraine’s GDP from the Ministry of Finance with 

reference to the World Bank data [4]. Recommendations regarding the minimum number of 
points for forecasting are not available through this data. In addition, we do not use neural 
networks for training and forecasting, so the available dataset points should be considered 
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enough to build the prognosis model. We use Python codes for Ukraine’s GDP forecast as 
Python is inherently readable and simple to use. Data analysts in almost every sector will find 
Python libraries already tailored to their needs. Moreover, Python has a large range of powerful 
visualization libraries, such as Matplotlib, Plot.ly, or Seaborn which will help us to build 
relevant and modern graphics. In order to fulfill the task of forecasting, we need to import the 
necessary modules and analytical packages. We will need libraries pandas, numpy, matplotlib, 
scipy, as well as the statsmodel module. To understand which model is best suited, we visualize 
the data using the matplotlib library. We will build Ukraine’s GDP graphs in UAH and USD 
(Figure 1-2). 

 

Table 1 
Methods of intellectual data analysis [7, 11, 16, 22, 24] 

 
Method Characteristics 

Statistical Preliminary analysis of the nature of statistical data (verification of hypotheses 
stationarity, normality, independence, homogeneity, assessment of the type of 
distribution function, its parameters, etc.). 
Explore the relation and regularities (linear and nonlinear regression analysis, 
correlation analysis, etc.). 

Multivariate statistical analysis (linear and nonlinear analysis, component 
analysis, factor analysis, etc.). 
Dynamic models and forecast based on time series. 

Cybernetics: 
 
 
Decision Trees 

Classification of data using weighting factors for distribution of data elements 
into smaller groups. 
Identify causative relations and determine probabilities or certainty coefficients 
which allow making appropriate conclusions. Can be used to predict or evaluate 
unknown parameters (values). 

Associative rules Classify data based on a set of rules, similar rules in expert systems. 
Rules can be generated using the search and checking of rule combinations, or 
rules can be generated from a decision tree. 

Genetic algorithms Operate with a set of ‘individuals’, representing rows, each of which encodes 
one of the task solutions. The suitability of an individual is assessed with the 
help of a special function. 
Used to search the global extremum of a multiparameter function; function 
optimization; dynamical systems optimization; tasks of parameters 
optimization; adjusting an artificial neural network; training of intellectual 
models; combinatorial tasks. 

Artificial neural 
networks 

Recognition, clustering, forecast – knowledge is presented in the form of links 
that connect a set of nodes; the strength of relation determines the relation 
between data factors. 

Evolutionary 
programming 

Designed for numerical optimization tasks, in particular, to optimize actual 
functions. 
The method of group account of arguments allows providing an acceptable 
quality of the model in multifactority conditions of a controlled object and a 
training sample scarcity. 

 
If we compare Ukraine’s GDP using the national currency and USD, we see that there is 

noticeable exponential growth in the national currency, while in USD we see an explicit trend 
at some intervals, however, as a whole, we do not distinguish an explicit trend from the graph. 
We execute the forecast of Ukraine’s GDP in hryvnia using the model of double exponential 
smoothing, and we will also check if we can use an ARMA or ARIMA model for forecasting. 

We check stationarity of the macro series by the Dickey Fuller criterion. The Dickey-Fuller 
criterion shows that the macro series both in USD and UAH is not stationary. It suggests that 
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the ARIMA class model is not best suited for predicting this macro series, since it is not 
stationary. We try to make the macro series stationary using the Box-Cox transformation. If it 
is successful and the null hypothesis of stationarity is rejected, then the macro series can be 
predicted with an ARIMA model.  

 

 
 

Figure 1. Ukraine’s GDP data graph, UAH million 
 

 
 

Figure 2. Ukraine’s GDP data graph, USD million 
 
If we compare the tests that do not make the normality assumption, we will see that the 

assumption of normality often leads to simple, mathematically tractable, and powerful tests. We 
understand that, many real data sets are in fact not approximately normal. As stated in [29] ‘an 
appropriate transformation of a data set can often yield a data set that does follow approximately 
a normal distribution. This increases the applicability and usefulness of statistical techniques 
based on the normality assumption’. A measure of the normality of the resulting transformation 
can be defined through a particular transformation such as the Box-Cox transformation [29]. 
First, we will try to make a first-order differentiation. We get the following result: The Dickey-
Fuller criterion has not changed, which means that our macro series cannot be stable; therefore, 
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it is necessary to use non-stationary forecasting models for forecasting. The Dickey-Fuller 
criterion showed the explicit trend in the macro series, and the graph in Figure 3 shows the 
growing trend. Also, non-parametric methods are most suitable when the sample size is small 
(n < 100). Since seasonality has not been traced and the sample size is 15, we will use double 
exponential smoothing model (The Holt’s model) for time series forecasting, which uses non-
parametric methods. 

Determination of Alpha and Beta parameters for maximum accuracy of the forecast in the 
Holt’s model is a very important process in the analysis. We used a bunch of values in the model 
to finalize the result. The setup showed out that Alpha = 0.8 and Beta = 0.03 are best suited for 
maximum approximation to the actual data model. During the use of the model solution, the 
predictive model showed the following result:  

 the Holt’s model forecasting for 2018 – ₴2465344.6491496265 million.  

 the Holt’s model forecasting for 2019 – ₴2546810.7927002399 million. 

 

 
Figure 3. Ukraine’s GDP forecasts  

 
Conclusions and further research. The widespread use of Data Mining in forecasting of 

socio-economic processes shows that extracted and processed information generally allows 
more accurate assessment of enterprises’ activities and development of detailed business and 
country development strategies. Using Data Mining in predicting economic performance is 
extremely important for our country and helps to track possible trends in the future in order to 
form effective development strategies. 

The use of Data Mining methods and models in forecasting tasks of socio-economic 
processes provides more accurate predictive calculations. To select the best forecasting model 
parameters such as seasonality, trend and stationary data must be taken into account. In 
particular, to find the best forecasting model, special attention must be paid to whether or not 
the model is stationary. The use of the Dickey-Fuller criterion to test stationarity helped to 
determine the best forecasting model. 
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Повышение уровня развития социально-экономических систем, обеспечение эффективности 

процессов, которые в них происходят – одна из главных задач для руководства любой страны. 

Модели прогнозирования, используемые для анализа больших массивов данных, позволяют более 

эффективно управлять предприятиями. Достаточно широкое применение методов Data Mining в 

розничной торговле, маркетинге, финансах, здравоохранении, промышленном производстве и 

других областях свидетельствует о том, что добытая и обработанная информация не только 

предоставляет полезную информацию о бизнесе, но и дает возможность более точно оценить 

работу и составить детальные бизнес-планы и стратегии развития. Использование методов и 

моделей Data Mining в процессах прогнозирования социально-экономических процессов 

обеспечивает более точные прогнозные расчеты. Для подбора метода решения задач 

прогнозирования необходимо четко понимать является ли макроряд стационарным или 

нестационарным. Для прогнозирования стационарных временных рядов самыми популярными 

являются модели авторегрессии, скользящего среднего. ARIMA-модели охватывают достаточно 

широкий спектр временных рядов, а небольшие модификации этих моделей позволяют достаточно 

точно описывать и временные ряды с сезонностью. В статье рассматривается роль, значение и 

содержание методов Data Mining в социально-экономических процессах, потенциал использования 

Big Data в бизнес среде. Выполнены процедуры применения методов Data Mining для практической 

реализации алгоритмов Data Mining и создания прогнозного ВВП Украины на языке 

программирования Python с использованием статистического пакета statsmodels. Выполнен 

прогноз ВВП Украины с помощью модели двойного экспоненциального сглаживания. Проведен 

анализ возможностей использования модели ARIMA для прогноза ВВП Украины. 
 

Ключевые слова: модель Data Mining, прогнозирование, социально-экономический процесс, 
макроряд, стационарность, тренд, сезонность. 
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Підвищення рівня розвитку соціально-економічних систем, забезпечення ефективності 
процесів, що в них відбуваються – одна з головних задач для керівництва будь-якої країни. Моделі 
прогнозування, що використовуються для аналізу великих масивів даних, дозволяють більш 
ефективно управляти підприємствами. Досить широке застосування  методів Data Mining в 
роздрібній торгівлі, маркетингу, фінансах, охороні здоров’я, промисловому виробництві та інших 
областях свідчить про те, що видобута та оброблена інформація не тільки надає корисну 
інформацію про бізнес, а й дає змогу більш точно оцінити свою роботу та розробити детальні 
бізнес-плани та стратегії розвитку. Використання методів та моделей Data Mining у процесах 
прогнозування соціально-економічних процесів забезпечує більш точні прогнозні розрахунки. Для 
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підбору методу вирішення задач прогнозування необхідно розуміти чи є макроряд стаціонарним 
чи нестаціонарним, чи характеризується макроряд чітким трендом або сезонністю. Для 
прогнозування стаціонарних часових рядів найпопулярнішими моделями є модель авторегресії та 
рухомого середнього. ARIMA-моделі охоплюють достатньо широкий спектр часових рядів, а 
невеликі модифікації цих моделей дозволяють достатньо точно описувати і часові ряди з 
сезонністю. У статті розглядається роль, значення і зміст методів Data Mining в соціально-
економічних процесах, потенціал використання Big Data в бізнес середовищі. Виконано процедури 
застосування методів Data Mining для практичної реалізації алгоритмів Data Mining і створення 
прогнозного ВВП України на мові програмування Python з використанням статистичного пакета 
statsmodels. Виконано прогноз ВВП України за допомогою моделі подвійного експоненціального 
згладжування. Проведено аналіз можливостей використання моделі ARIMA для прогнозу ВВП 
України. 

 

Ключові слова: модель Data Mining, прогнозування, соціально-економічний процес, макроряд, 
стаціонарність, тренд, сезонність. 
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