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Abstract

Infection and death rates surged drastically during the second wave of the COVID-19 (called delta
variant) in India, owing to the destructive virus. As our country's economic load makes it more difficult
to control the measures and it is critical for states such as West Bengal to forecast future cases. The
present study introduced a time series forecasting model aimed at predicting and forecasting the
number of confirmed and active COVID-19 cases up until July 2021. For the application of model
dataset was taken from the Public Health Department in West Bengal, India. An Autoregressive
integrated moving average-ARIMA (2,1,2) time series model was used to estimate the expected daily
number of COVID-19 cases from April 18 to July 13, 2021. From the result analysis it was shown that
confirmed cases in Bengal will be 827+200 by the end of July (July 14, 2021 to July 27, 2021) based
on our forecasts which was quite satisfactory with real phenomenon. The findings of the present paper
was used to forecast an increase in daily cases in West Bengal over the next month, which can assist
the government in developing actions to stop the spread of virus.

Keywords: COVID-19, forecasting model, autocorrelation function (ACF), partial autocorrelation
function (PACF), autoregressive integrated moving average (ARIMA)

INTRODUCTION

COVID-19 brought on by the SARS-COV-2 virus [1] became a cause of global disaster. In
December 2019, the virus initially appeared in the province of Hubei, Wuhan, China. In less than a
month, what started out as a few cases of pneumonia in Wuhan with no known cause, became a global
disaster. More than 300,000 individuals have lost their lives and over 6 million individuals have been
affected globally. In order to stop the sickness from spreading, nations have effectively been shut
down, public spaces have been restricted, and several additional activity-restricting regulations have
been put in place [2, 3]. The primary way of
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transmission of COVID-19 virus is by droplets that
are expelled from a person's mouth or nose while
coughing or sneezing [4]. If individuals are
cautious and avoid coughing or sneezing carelessly,
it might not seem lethal, but the fact that COVID-
19 has spread around the world refutes the idea that
it cannot be viewed as fatal [5-7].

The World Health Organization (WHO) has
provided strategic guidance for countries planning
to implement control measures, consisting of six
criteriato be followed in a sequential manner. These
criteria include controlling the transmission,
ensuring preparedness of healthcare systems for
effective contact tracing and optimal care provision,
managing healthcare facilities carefully to prevent
outbreaks, adhering to preventive measures as
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essential services resume, addressing risks related to imported cases, and actively engaging
communities to embrace the "new norm" [8, 9]. According to the World Population Prospects study
(2019), it is worth noting that India has a population exceeding 1.36 billion individuals, and most of
them live in metropolitan regions and cities, where they face a high risk of getting affected by COVID-
19 [10, 11]. Predicting the number of confirmed and ongoing cases is of utmost importance. In this
situation, every state must predict the number of confirmed and active cases so that the government
may take proper steps to contain the illness. A time series model was put out in the present work to
account for the likely evolution of COVID-19 in West Bengal in the near future [12, 13].

The present study was aimed to forecast the time series of COVID-19 in India based on existing data
recorded from April 18, 2021 to July 17, 2021 and exhibit the patterns of the time series of the disease
for 12 weeks ahead. This will help us determine roughly when the disease will be eradicated and when
our life will return to normality. In later sections of the present paper, analysis dataset was used to apply
on ARIMA model followed by implementation of ARIMA. The methodology was elaborated later
followed by the description of model implementation.

DATA PREPARATION

A total of 87 dataset containing number of confirmed cases for each day was collected from the
Health Department of West Bengal, India. The latest time stamp for the dataset was April 18, 2021 and
the oldest being at July 13, 2021 (Table 1).

Table 1. Overview of COVID-19 dataset for confirmed cases.

Date Confirmed case Date Confirmed case Date Confirmed case
18.04.21 8419 17.05.21 19003 15.06.21 3268
19.04.21 8426 18.05.21 19428 16.06.21 3187
20.04.21 9819 19.05.21 19006 17.06.21 3018
21.04.21 10784 20.05.21 19091 18.06.21 2788
22.04.21 11948 21.05.21 19847 19.06.21 2486
23.04.21 12876 22.05.21 18863 20.06.21 2184
24.04.21 14281 23.05.21 18422 21.06.21 1879
25.04.21 15884 24.05.21 17883 22.06.21 1852
26.04.21 15992 25.05.21 17005 23.06.21 1925
27.04.21 16403 26.05.21 16225 24.06.21 1923
28.04.21 17207 27.05.21 13046 25.06.21 1933
29.04.21 17403 28.05.21 12193 26.06.21 1894
30.04.21 17411 29.05.21 11514 27.06.21 1836
01.05.21 17512 30.05.21 11284 28.06.21 1761
02.05.21 17515 31.05.21 10137 29.06.21 1595
03.05.21 17501 01.06.21 9424 30.06.21 1478
04.05.21 17639 02.06.21 8927 01.07.21 1501
05.05.21 18102 03.06.21 8811 02.07.21 1422
06.05.21 184331 04.06.21 7913 03.03.21 1391
07.05.21 19216 05.06.21 7682 04.07.21 1297
08.05.21 19436 06.06.21 7002 05.07.21 885
09.05.21 19441 07.06.21 5887 06.07.21 962
10.05.21 19445 08.06.21 5427 07.07.21 982
11.05.21 20136 09.06.21 5384 08.07.21 995
12.05.21 20377 10.06.21 5274 09.07.21 990
13.05.21 208837 11.06.21 4883 10.07.21 997
14.05.21 20486 12.06.21 4286 11.07.21 924
15.05.21 19511 13.06.21 3984 12.07.21 885
16.05.21 19117 14.06.21 3519 13.07.21 863
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ARIMA MODEL

George Box and Gwilym Jenkins created the ARIMA model in the year 1970 in an effort to use
mathematics to characterize variations in time series [14, 15]. The objective of this model, which is
based on adjusting observed values, is to minimize the discrepancy between the values produced by the
model and the observed ones [16, 17]. This approach may very well be able to explain both stationary
and nonstationary series' behaviors [18]. When a series' mean and variance remain constant throughout
time, it is said to be stationary. Conversely, a series is said to be nonstationary when the value of the
covariance relies exclusively on the interval between two time periods. In nonstationary series, random
shocks increase the mean displacement and variation.

The common structure of the nonstationary model is known as ARIMA (p, d, g), where AR represents
the autoregressive part with a degree of p, | represent the involvement of first difference with a degree
of d, and MA represents the mean part with a degree of q [19]. The application of the ARIMA model
involves three phases—identification, estimation and testing, and implementation. According to the
present study, the anticipated cases are mostly utilized to help the government of West Bengal plan for
the state's health infrastructure, including the number of isolation beds, intensive care unit (ICU) beds,
ventilators, quarantine centers, etc. [20]. In a subsequent study, we anticipated the increase in COVID-
19 patient cases during the next days based on forecasted active instances.

METHODOLOGY
The steps involved in the proposed model is discussed below (Figure 1).

1L

A. ldentification of data variation
B. To find the stationary series find the
difference between present & previous

- L

A. Selectthe control chart of Box-Cox

value

B. ldentifythe upper & lowerclass
C. Difference should be adjusted so that
the upper & lower class band setto 0

L

A. Calculate the residues of ACF & PACF to
evaluate the series seasonally

L

A. Bestmodel identify with least value of
MSE & nonzerovalue of P

- L

A. Forecastingthe dataset model by giving

upper & lower class boundary

Figure 1. Flowchart of the proposed model.
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IMPLEMENTATION
Checking for Stationary

The first step in applying ARIMA model is to check whether the time series is stationary or
nonstationary [21, 22]. ARIMA works best when our data has stable or consistent pattern overtime,
meaning that the variance and mean of the data have to remain constant overtime (Figures 2-5).
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Figure 2. Trend analysis for COVID-19.
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Figure 3. Plot for confirmed case and date.
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Figure 4. Plot between confirmed cases versus 1st difference with date.
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Figure 5. Box-Cox plot for confirmed case.

Forecasting Model

AR in ARIMA stands for auto regressive which is represented by p in the model. It refers to the
number of lags of Y to be used as the predictor while the MA in ARIMA stands for moving average,
represented by q in the model.

Identifying the AR term (p) was done by inspecting the Partial Autocorrelation (PACF) graph and
MA term (q) was done by inspecting the Autocorrelation (ACF) graph. Both PACF and ACF graphs
are shown in Figures 6-8.
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Figure 6. Autocorrelation function for confirmed case of COVID-19.
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Figure 7. Partial Autocorrelation function for COVID-19.
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Figure 8. Plotting for forecasting of confirmed case.

CONCLUSION

Almost all nations are impacted by the COVID-19 epidemic. Country, as well as states, need to be

aware of the future burden of confirmed and ongoing cases. It will assist the government in taking
proactive steps to set up enough health infrastructure based on future requirements. In the present study,
ARIMA and Auto ARIMA models were used to anticipate the total number of confirmed and active
cases until the end of August based on time series data of COVID-19 cases in West Bengal, India.
Forecasts indicated that from July 14 to July 27, 2021, there were about 827 confirmed cases in West
Bengal, which was close to the actual number of verified cases.
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