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FORECASTING THE DEVELOPMENT OF COVID-19 IN UKRAINE BY
FOURIER SERIES

Mariya Kashcha, PhD student,
Roman Marchenko, student,
Sumy State University, Ukraine

With the advent of COVID-19, Ukraine has suffered a significant blow in
the economic sphere, which was already in a rather unstable state. Therefore, a sharp
slowdown in economic development, the transformation of the depression in
industry into an industrial downturn, reduced the amount of work performed in the
transport sector. in the field of tourism, hotel and restaurant business, etc. in the field
of services. There is a decrease in investment activity and an increase in the number
of officially registered unemployed among the population. The relevance of this
topic is that it allows you to analyze the development of the disease on COVID-19
and get a complete picture of the situation to choose the best strategy to prevent
further development of the infection.

The impact of the pandemic has left an indelible mark on many areas of
the world economy: trade, labor market, tourism, education and not only, which is
reflected in the works (Alkubaisy, 2020; Constantoglou, 2020; Lopez, et al, 2020;
Miller, 2020; Srivastava, 2019; Sysoyeva, et al.,2017; Tovmasyan, et al., 2020; ).
The economic crisis that accompanies any negative manifestations in the social
sphere of life attracts the views of researchers from all over the world (Balas et al.,
2019; Kaya, 2020; Palienko, et al.,2018; Yelnikova, et al., 2020; Zolkover, et
al.,2020). As a result, many researchers (Aslan et al, 2018; Bejtkovsky, 2020;
Chinedum, et al.,2019; Gallo,et al., 2020; Mohsen, 2018) drew attention to the
quality of medical services, and also focus on the need for a symbiosis between the
economy and the health sector.The work (Njegovanovi¢, 2020) examines in detail
the impact of th e pandemic on financial decision-making, and also emphasizes the
importance of correctly assessing the forecast of the following negative impacts on
the economy.

As a research tool, let us consider harmonic analysis, which will take into
account the general trend and seasonal fluctuations (Bhowmik, 2020; Moskalenko,
et al., 2020). The object of study, we choose the data from 18.01.21. to 22.03.21
daily: number of registered deaths in Ukraine caused by COVID-19. As a prediction
tool, we use data extrapolation using harmonic analysis using the decomposition of
a discrete time series into a Fourier series. The data decomposition procedure is
iterative when we divide the data in half, so a prerequisite for the process is the
number of observations equal to 2". We used the following metodology:
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1. Remove the linear trend (1) from the time series:

v, = 1,204t + 115,7 Q)
U =S+ y: 2

2. Using MathCad, and the built-in Fast Fourier transform package, we
will divide the studied series, 64 observations long, into 32 harmonics, from which
we will choose the three that are most significant and have the greatest relative
value:Uy, Uy, U, g, and the rest of the harmonics will be considered insignificant.

3. Calculate the coefficients of the Fourier series, amplitude (3) and
argument (4):

Ap = = 3)
F, = arg(Uy) “4)

The result of the analysis is the constructed oscillatory component of the time
series (5):

36mt ortt

S = 587 cos (= + 0,043) + 26,2 cos (2 — 1,8) + 81,1cos (Z* — 2,2) (5)

To build a forecast, using the constructed schedule (5), it is necessary to
return the trend component (1), and substitute the following values of t = [64..85].
Given that the input data range is 64 observations, the most optimal number of
predicted values will be 21, which are presented in table 1:

Table 1
The result of the harmonic analysis for the indicator: mortality from COiE)Ile)-
Date Predicted Date = Predicted Date Predicted
value value value

23.03.2021 235 30.03.2021 194 06.04.2021 257
24.03.2021 274 31.03.2021 161 07.04.2021 278
25.03.2021 289 01.04.2021 201 08.04.2021 199
26.03.2021 205 02.04.2021 210 09.04.2021 195
27.03.2021 207 03.04.2021 184 10.04.2021 132
28.03.2021 160 04.04.2021 250 11.04.2021 106
29.03.2021 141 05.04.2021 233 12.04.2021 181

Source: Constructed by authors.
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As a test of the adequacy of this model, we calculate the coefficient of
determination, it turned out to be 59%, which indicates sufficient quality, but
encourages further searches for more relevant models or an increase in the number
of harmonics in the construction of the Fourier Series. This research will be useful
for students, graduate students and researchers who focus on the economy of health,
and for are socially active citizens of the country.
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