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TIME SERIES ANALYSIS TO FORECAST COVID-19 CASES IN
CENTRAL ASIA

Abstract. According to the study, the cases are expected to increase in
the upcoming days. An exponential rise in the number of cases is also noticeable
in a time series analysis. The current forecast models are expected to help the
government and medical professionals plan for future circumstances and
enhance healthcare system readiness. The proposed study employs a support
vector regression model for forecasting the overall number of deaths, recovered
cases, cumulative number of reported cases, and regular case count. The starting
information is retrieved from the 1st of March to the 30th of April, 2021 (61
Days). The model predicts deaths, recoveries, and the total number of confirmed
cases with an accuracy of over 97 percent, and regular new cases with an
accuracy of 87 percent. The findings point to a Gaussian reduction in the number
of cases, which may take another 3 to 4 months to reach the bare minimum of no
new cases registered.

Keywords: COVID19, Support vector regression, Data analysis, Central
Asia.

***k

AngaTna. 3epTreyre coiikec, anfarbl KYHIepi ictep keOeileni aem
KYyTUTyae. Aypylap CaHbIHBIH AKCHOHEHLHUANIbl ©Cyl YaKbIT CepHsUIapblH
Tannayna naa Oaiikananbsl. AFbIMIarsl OOJDKaM MOJENbIepl YKIMETKE >KOHE
MEAWIIMHANBIK MaMaHJapra OoJallaK >Karjalimapiel JKocmapiiayra >KoHE
JEHCayNbIK CaKTay >KYWeCiHIH JalbIHIBIFBIH apTThIpyFa KOMEKTecenl el
KYTiTye. ¥ CHIHBUIBII OTBIPFAH 3€pPTTEY/AC OJIMHIH >Kalmbl CaHbIH, KaJlblHA
KENTIPUITeH >KaFAaiap/ipl, TIPKEITEH >Karaalaap/blH KUBIHTBIK CaHbIH JKOHE
KyHeni xaraainapapl 0ofkay YIIH TIpeK-BEKTOPIBIK PErpecCUsiIbIK MOJENb
Konnanbaapl. bactankel aknapar 2021 sxeuiasiH 1 Haypei3biHaH 30 coyipiHe
neitin anbiHagbl (61 kyH). Mozens emiM-KITIMII, KaJlblHA KENTIPYAl KoHE
pacTaiFaH >KaFIanIap IbIH JKaabl CAaHBIH 97 TalbI31aH KOFaphl JOJIIKIICH, all
o/IeTTer JKaHa *kaFaaimapab! 87 nmaibi3gan Ookaibsl. 3epTTeyiep HoTHxKeIepi
["ayccusina aypy caHbIHBIH a3alOblHa Hazap ayjapajbl, OyJ1 jkaHa TipKeIMereH
JKaFIaiyiapAblH MUHUMYMBIHA JKETY YIIH TaFbl 3-4 ail KaxeT 007Tybl MYMKIH.

Tyiiin ce3nep: COVID19, BekTopablK perpeccusiHbI
kKonnaay, Jlepekrepai tanaay, OpTayibik A3usl.
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AnHoTtanus. CornacHoO MCCIeA0BaHUI0, B OMDKAUITNE THU 0KHIAETCS
poct uucma ciaydaeB 3aboneBanmii COVID19. DkcnoHeHIMANbHBIA POCT
KOJIMYECTBA CJy4yaeB TaKXKe 3aMETEH MpHU aHaIN3e BPEMEHHBIX pPsIOB.
Oxwupaercsi, 4TO TEKYIIME MOJENIHd MPOrHO30B IMOMOTYT IPAaBUTEILCTBY U
MEAMIMHCKUM CHElHaTuCTaM IUIaHUPOBaTh Oyayliue O0OCTOSTEeNbCTBA U
MOBBICUTH FOTOBHOCTb  CUCTEMBbI 3/IpaBOOXpPaHEHHUSI.
[Ipennaraemoe ucciea0BaHUE UCIIONB3YET PErPECCUOHHYIO MOJEND OIOPHOIO
BEKTOpa JJIsi MPOTHO3MPOBAHUS OOIIEro 4YHclia CMEPTEH, BBI3IOPOBEBIINX
CJIy4aeB, COBOKYIHOI'O YHCJIa 3apErMCTPUPOBAHHBIX CIy4YaeB U PETYJSPHOrO
nojacuera ciydaeB. CraproBas wmHpopmarus u3Biekaercs ¢ 1 mapra mo 30
anpens 2021 rona (61 genp). Moaens MPOrHO3UPYET CMEPTH, BBI3IOPOBICHUE U
olmiee KOJIUYECTBO TMOATBEPXKICHHBIX CIy4aeB C TOYHOCThIO Oojee 97
MIPOIICHTOB, a TAKXKE PEryJsipHbIC HOBBIC CIy4ad ¢ TOYHOCTHIO 87 IMPOIICHTOB.
[losnyueHHble naHHBIE YKa3bIBAIOT HAa COKpallleHHE 4ucia ciydaeB 1o [layccy,
KOTOPOE MOXKET 3aHSTh eme 3-4  wMecsa, YTOOBI JJOCTHYb
MUHUMYMa, KOTJa He 3apeTrUCTPUPOBAHO HOBBIX CITy4acB.

Kawuesbie ciaoBa: COVID19, Ilognepxka BEKTOpHOH perpeccuw,
AHanu3 naHHbIX, [lenTpansHas Aszus.

Introduction

The particularly serious syndrome coronavirus (COVID-19) found in
the City called of Wuhan in early December 2019 sparked a global coronavirus
outbreak, with China being the epicenter of the infection [1]. The indications of
this serious illness include fever, shortness of breath, and a dry cough [2].

After that, the disease has expanded to over 206 countries or areas of the
world as a result of human travel, with the United States and Europe emerging
as new major elements [3, 4]. On March 11th, 2020, the World Health
Organization declared this outbreak to be a pandemic [5].

Central Asian economies are still vulnerable to risks similar to the ones
generated by COVID-19. Long-term resilience will be hampered unless
underlying problems along with an overdependence on commaodities, migrant
workforce (particularly in Tajikistan and Kyrgyzstan), small amounts of
diversity, dual job markets, and weak social protection systems can indeed be
resolved.

Within this regard, it is critical to develop models that are both
algorithmically capable and practical in order to assist politicians, health
workers, and the community at large. Characterizing the disease and offering a
predicted estimate of the number of potential daily incidents will help the
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healthcare system plan for the influx of new patients. Forecasting and monitoring
the global disease hazard can be achieved with mathematical prediction models
[6].

The study’s main purpose is to predict potential COVID-19 cases in
Central Asia using Time Series Forecasting method.

Literature Review

To predict the amount of COVID-19 cases during the next 10 days, the
author used a flower pollination algorithm and the Salp Swarm Algorithm. A
detailed overview of COVID-19’s forecast future situation in Italy is given by
A. Remuzzi and G. Remuzzi [8]. Perc et al. [7] proposed a simple iterative
algorithm which only includes the everyday values of COVID-19 affirmed cases
as inputs. The approach takes into account expected recoveries and deaths to
assess the maximum daily growth rates that will lead to balanced and decreasing
numbers rather than exponential growth. According to the forecasts, regular rates
of growth should be held below 5% if we are to witness plateaus anytime soon.
[9] examines the details available for the COVID-19 incidents in the 6 Western
nations of Italy, Canada, Germany, the United Kingdom, France, and the United
States using a segmented Poisson model. [10, 11, 12] have suggested several
related studies.

They use a wide range of methods and boundaries for predicting.
Regardless, assessing approaches go interdependent with overwhelming tasks
(specialized and conventional). Their research looks at these issues and offers a
number of recommendations to those fighting the global COVID-19 pandemic
today (Table 1).

Table 1. The most recent research on COVID-19 time series data

# ‘ Ref Dataset ‘ Methods Region Limitations
Selfgather | Data mining ) Detection of only
1] 16 ed (PNN+cf) China | g, spected cases
Composite Focused on
2 | 17 | ccbcp | Monte-Carlo China recommendation
(CMC) only
Logistic Hybrid | Detection of only
8 | 18 WHO inference countries death cases
M%(rj]ig;edifsum CI_TiEa_; Measuring
4 | 19 | WHO ybn impact in
(MAE) countries b

qualitative way
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Gompertz
DATA S- model + : Detection of only
2 2 013 Bertalanffy Sl death cases
model

Weibull Considered

6 | 21 ICD equation and Github infection rate

Hill equation only

Charlson . Measure risk

v 2z —_ Comorbidity Cite rate

Methodology and Vizualization

The suggested forecast for COVID19 spread in Central Asian countries
Is discussed in this research, which is implemented in Python 3.6 employing
support vector regression. The model's concepts are described in the
methodology section, followed by an analysis. The findings are presented and
discussed.

The Novel Coronavirus 2019 dataset .csv document can be downloaded
from https://www.kaggle.com/sudalairajkumar/novel-coronavirus-virus-
2019dataset. Just for Central Asian countries, a distinct .csv file is generated
from the worldwide datasets. Overall Deaths, Overall Recovered, and Overall
number of registered COVID19 patients are listed in the columns on a daily basis
from March 1, 2021 to April 30, 2021. (61 days).

All of the material is presented in a cumulative format. Difference time
series from the accumulated datasets to obtain values based on regular new case
basis was estimated. As a result, paper introduces multiple columns to the set of
data: three for total cases and three for regular new cases of deaths, rehabilitation,
or verified COVID19 persons.

Both for linear and nonlinear regression types, support vector regression
is a common option for forecasting and curve fitting. SVR is founded on support
vector machine (SVM) elements, where support vectors are essentially closer
spots towards the produced hyperplane in an n-dimensional feature space that
distinguishes the pieces of data about the hyperplane.

More information about the SVR and SVM can be provided at [13, 14,
15]. The fitting is performed by the SVR model, as can be seen in Fig. 1. The
modified hyperplane equation is y = wX + b, where w denotes weights and b
denotes the intercept at X = 0. Epsilon (¢) is a symbol for the tolerance margin.

After that, the performance parameters of the model are assessed in order
to verify whether they are reliable in forecasting the result. Table 2 calculates
and displays the mean square error (MSE), root mean square error (RMSE), R?
score, and percentage accuracy.
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Table 2. The output parameters of the support vector regression
approach with RBF kernel and a 10% fitting confidence interval

[0)
Accuracy

Total Deaths ~ 0,00849 = 0,092142 = 0,986812 99%
otal 0030289 0174036  0,973437 97%
Recovered
Daily 0109448 = 0,33083 0,8749 87%
Confirmed
Cumulative o )1oge6 0113386 0,988613 99%
Confirmed
Daily Deaths ~ 0,130847  0,361727 = 0,821829 82%

Results and Discussion

The forecasting of expected results for a time series entails several data
manipulation steps to obtain the overall trend, which must correlate with the
trend from the original dataset from the history. Although the historical data is
in cumulative form, it is clear that the expected time series would follow a
decreasing gaussian trend now that RBF kernels were included in this model. A
transformation, as mentioned below, would maintain the decreasing trend
continuing. Several steps were added to the algorithm that can provide assistance
in achieving the main goal.

The projected time series to every case separately for the next 60 days
were extracted, beginning on April 30th or the 61st day from the start. As a result,
the 60-day forecast with the previous 61 days should be combined for better
representation. The forecast column has declining values in it.

As a result, the time series difference was calculated and after utilization
took place with the absolute values of the difference time series. The difference
time series is inverted, resulting in an increasing trend that saturates after a
certain point. Then the maximum value of the previous time series was added to
the total number of the elements of the time series.

This provides the preservation of the pattern and its visualization in a
cumulative way. Figures 3 and 4 demonstrate the plots of historical and
forecasted values.

This transformation is not necessary for the forecasting of regular new
cases time series prediction.

The results demonstrate that the model operated well when it came to
matching with cumulative cases, but not so well when it came to fitting regular
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cases. The daily data indicates that there are several spikes, reducing the model's
precision and predictability.

If the present rate of daily new cases continues, the cumulative number
of infected people could reach 56 000 by the second week of June, according to
the model. Following the latest trends, the overall number of people who could
die may exceed 1500 by the second week of June.

Furthermore, if there are more daily spikes in deaths and new cases, the
overall number of infected people may increase, delaying the flattening of the
slope. The spikes trigger non-stationarity in the model, making regression
models challenging for forecasting accurately.

However, if the spikes are managed in the upcoming weeks with required
physical distancing and containment steps, the curve may be flattened by the end
of the second week of June.

Conclusion

Considering a comparative analysis with some Central Asian countries,
the situation can still be regulated if reasonable precautions including quarantine
and city disinfection are tightly pursued. The forecast models would aid the state
and medical workforce in becoming more ready for future scenarios and
increasing healthcare system readiness.

The suggested technique forecasts the overall number of COVID19
infected cases, daily new cases, overall number of deaths, and daily new deaths.
The amount of people who have been recovered is also estimated. Future patterns
have been forecast utilizing a robust machine learning model called support
vector regression, judging by recent patterns.

The SVR was shown to overperform other linear, polynomial, and
logistic regression models in terms of predictability consistency. The suggested
approach addresses the dataset’s variability. The model has an accuracy of over
97 percent in forecasting deaths, recovered cases, and the total number of
reported cases, as well as an accuracy of 87 percent in forecasting regular new
cases.

The disease has spread widely, and if adequate containment steps such as
physical separation and hygiene are followed, the spikes in the datasets can be
reduced and thereby limit the progression of COVID19.
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