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ABSTRACT

The objective of this study is to determine whether confirmed COVID-19 cases in
India would have reached 10 million. This study has compared a-Sutte indicator, Holt-
Winters and, ARIMA to know the best effective method. Data for confirmed cases of
COVID-19 was obtained from wordometer and database of Johns Hopkins University for
the period started from 30 January 20120 (first confirmed COVID-19 case in India) to
06 December 2020. The data is divided into two categories: training data and test data.
Training data was started from 30 January 2020 to 29 November 2020 for COVID- 19, and
test data started from 30 November to 06 December 2020. To see the accuracy of each
method, the comparison of the value of mean square absolute error (MAPE) and mean
square error (MSE) is done. The MAPE value of 0.025 and MSE value 0.025 of a-Sutte
indicator is smaller than MAPE and MSE of Holt-Winters and ARIMA methods. So, the
a-Sutte indicator was found best method to predict the confirmed cases COVID-19 in
India. The forecasting results that had been obtained were 10 million cases, namely from
15 to 17 December 2020: 9997704 (with interval 9974894-10020512), 10032937 (with
interval 10008912-10056962), 10068171 (with interval 10042985-10093356). The
a-Sutte indicator predicts that 10 million cases will be reported on 15 or 16 December
2020 in India situation report 42 by the WHO.

Abbreviations: MSE: Mean Square Error; SEIR: Susceptible-Exposed-Infected-
Recovered; T-LSTM: Time-Aware Long Short-Term Memory; NIPA: Network Inference-
Based Prediction Algorithm; AHW: Additive Holt-Winters; MHW: Multiplicative Holt-
Winters; TSLM: Time-Series Linear Model; MAPE: Mean Absolute Percentage Error

Short Communication

COVID-19 is an infectious disease caused by a new coronavirus

as at 01 PM on 09 December 2020 (IST). To anticipate the many
confirmed cases of COVID-19, India began lockdown with a 14-hour

(SARS-CoV-2), first reported in Wuhan, Hubei Province, China in
December 2019 Yang, et al. [1]. In India, COVID-19 pandemic began
to spread with a first confirmed case on 30 January 2020, which
was originated from China Yang, et al. [1]. Currently, India has the
largest number of COVID-19 confirmed cases in Asia, after the
United States, it has second highest numbers of confirmed cases in
the world with 9,735,975 of confirmed people with deaths 141,398

voluntary public curfew on 22 March 2020 which was followed by
mandatory lockdowns from 24 March 2020 (Government of India,
2020).Todetermine the COVID-19 confirmed case rate furtherin the
future and to know the date when India will be reported 10 million
COVID-19 confirmed cases, it is important to forecast the data with
an efficient prediction model. COVID-19 forecasting is necessary to
determine an overview of the increase in COVID-19 confirmed cases

Copyright@ Pawan Kumar Singh | Biomed ] Sci & Tech Res | BJSTR. MS.ID.005631.

27230


https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2021.35.005631

Volume 35- Issue 1

DOI: 10.26717/BJSTR.2021.35.005631

from time to time so that it can be taken into consideration in the
decision-making process to control disease and stop transmission.
Various researchers have studied forecasting related to COVID-19:
Gatto, et al. [2] used Susceptible-Exposed-Infected-Recovered
(SEIR) model in to predict COVID-19 transmission in Italy, Kuniya
[3] also used the SEIR model to predict COVID-19 in Japan.

Das [4] used the SIR model to estimate the reproduction
number of COVID-19 at national and state level in India. Li, et al. [5]
proposed a temporal deep learning method, based on a time-aware
long short-term memory (T-LSTM) neural network to predict
COVID-19 for Wuhan, China. Deep Learning-based models are also
used for predicting the number of novel coronavirus (COVID-19)
positive reported cases for 32 states and union territories of India
Arora [6]. A logistic model and machine learning based time series
prediction model were used to the prediction of COVID-19 for
global, Brazil, Russia, India, Peru, and Indonesia Wang [7]. Fong,
et al. [8] has proposed GROOMs which ensembles five types of
forecasting methods to predict pandemic like COVID-19. Singh,
et al. [9] used ARIMA model for predicting the COVID-19 disease
spread trajectories for the next two months. The epidemiologic
of COVID-2019 is forecasted with the ARIMA in Indian states
with a high daily incidence Roy [10]. Castillo [11] has described a
hybrid intelligent approach for forecasting COVID-19 time series
combining fractal theory and fuzzy logic. A paper used the Limited
Failure Population concept to predict the SARS-CoV-2 virus for a
number of European courtiers and the United States of America
Koutsellis [12]. Singhal, et al. [13] used the mathematical model
accounting and the Fourier decomposition method (FDM) to
predict the COVID-19 cases in India, Italy, and the United State (US)
Singhal, et al. [13].

Achterberg, et al. [14] used the Network Inference- based
Prediction Algorithm (NIPA) to forecast the spread of COVID-19
in Hubei, China and Netherlands and he found that network-based
forecasting is superior to any other forecasting algorithm. Widely
used methods like ARIMA, Holt-Winters, alpha-sutte indicator,
NNAR, Theta and suttARIMA have been used in this paper for
forecasting modelling. Ahmar, et al. [15] has proposed sutteARIMA
method to COVID-19 in the USA. Ahmar, et al. [16] used the
sutteARIMA, a short-term forecasting method to predict COVID-19
and Stock market in Spain. Saleh [17] used the SutteARIMA model to
predict COVID-19 confirmed cases in Spain. Comparison of ARIMA,
Holt-Winters, SARIMA, and a-Sutte Indicator has been conducted
by Ahmar, et al. [18]. This study has compared a-Sutte indicator,
Holt-Winters and ARIMA models and compared which one is most
efficient in predicting COVID-19 confirmed cases in India. Finally,
the a-Sutte indicator was found most effective method to predict
COVID-19 in India, and it was used to determine whether confirmed
COVID-19 cases in India would have reached 10 million.

Literatures
ARIMA

The (Z) process is an autoregressive-moving average or ARMA
(p,q) model if it fulfilled as (Wei, 1994):

4,(B)Z,=0,(B)a,,a, ~WN(0,0%),4,,0,eR,teZ. (1)

withep(B) = (1 — 1B — ¢2B’— .. - ¢,B") (for AR(p))

and 6q(B) = (1 - 61B — 62B°— .. - 6qB*) ( for MA(q))

If there is a differencing then the ARIMA model becomes as
follows:

4,(B)(1-B)'Z,=0,(B)a,a, ~WN(0,0°),¢,.0, R t € L.

With gp(B)=(1-p1B - 2B’ - .. - ¢,B")(for AR(p)), (1 - B)'
(for differencing non-seasonal) and

6q(B) = (1 — 01B — 62B* - .. — 6qB*( for MA(q))

a-Sutte Indicator

The a-Sutte indicator is based on the practice of forecasting
that is developed on the previous values of the variable or data
set Ahmar, et al. [19]. The model applies the adapted version of
the MA (moving average) method of forecasting which is generally
used to detect and forecast trends in time series data. The a-Sutte
indicator’s predictions are based on four data sets of the previous
Z 7

period, i.e., Z_,Z ,Z .,

and Z_, Ansari [19]. The principal equations
of the indicator method are Ahmar, et al. [18].
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Holt-Winters

Holt-Winters’s prediction method has been categorized into
two part: Multiplicative Holt-Winters (MHW), and Additive Holt-
Winters (AHW). The equation of MHW is described in the following
equation (reference)

t=ads(1-a)(l, ,+b, )

S A (3)
b=p (¢ ~ty)+(1-5)b., “)
v 7(?: ) H1=7)5en )
Fron=(L+D)S s ©)
The component form for the additive method is:
leo=a(y,—s_,)+(1-a)(l_, +b._,) %)
b=p (¢, ~1,,)+(1-5")b,, @)
s =7(Ve=ls =)+ (1-7)s., )
Fo=(L+b..)Se sum (10)

Where: yt = data on t time, s= the seasonal length in a certain
time, and m=the amount of data to be predicated.

Method

Data was collected from World meter [20], CSSE, JHU [21] for
30 January to 06 December 2020. Training data was started from
30 January 2020 to 29 November 2020 and test data started from
30 November to 06 December 2020 for COVID-19. Tested data
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was used to test the accuracy of methods by using training data as
reference data. Finally, on the basis of tested data, this study will
determine whether confirmed COVID-19 cases in India would have
reached 10 million. Ahmar [18] has developed suttee Forecast R
package in R software which compares the forecasting results of

other forecasting methods.

The Mean Absolute Percentage Error (MAPE) to test the
accuracy level Kim [22,23].
AF_E

At

MAPE:%ZL

(11)

S L(Ac-F)

N (12)
Where: At = Actual values at data time t and Ft=forecast value

at data time t.

Results and Discussion

(Figure 1) shows that total COVID-19 confirmed cases have
been an upward trend from the beginning. This trend indicates
that 10 million cases will be completed in a short time period. This
is also reinforced by (Figure 2), which explains that the average
number of confirmed cases per day in India is around 35000 (in
last five days). To further study the likelihood of succeeding the
10 million confirmed cases, it is necessary to forecast the data. In
this study, the a-Sutte indicator method had an accuracy rate on
data fitting of 0.025% for the period of 30 November 2020 to 06
December 2020. (Table 1) Finally, the a-Sutte indicator method is
used to predict data (Table 2). The a-Sutte indicator predicts that
10 million cases will be reported on 15 or 16 December 2020 in
India situation report 42 by the WHO (Figure 3).

7/3120 83120 973020 1031720 1173020

Figure 1: Confirmed Cases of Covid-19 in India (30 January 2020-06 December 2020).
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Figure 2: Daily New Cases of Covid-19 in India (30 January 2020-06 December 2020).
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Figure 3: Fitting confirmed cases of COVID-19 in India.

Table 1: Results of the fitting confirm cases of COVID-19 in India.
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Date Actual l‘l’;dsl:;:zr APE ‘?;lzlg‘; APE H-W APE
30/11/20 9462809 9472414 0.102 9471093 0.088 9471261 0.089
01/12/20 9499413 9500117 0.007 9511479 0.127 9510831 0.120
02/12/20 9534964 9534978 0.000 9551866 0.177 9550401 0.162
03/12/20 9571559 9569451 0.022 9592252 0216 9589971 0.192
04/12/20 9608211 9607878 0.003 9632639 0.254 9629541 0.222
05/12/20 9644222 9644546 0.003 9673025 0.299 9669111 0.258
06/12/20 9677203 9680710 0.036 9713412 0.374 9708681 0.325

MAPE 0.025 0219 0.196

MSE 15672916.43 523646077.00 406343635.14
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Table 2: The a-Sutte indicator forecasting 10 Million cases of COVID-19 in India.

Date Forecast Lower limit 99% Upper limit 99%
07/12/20 9715833 9707529.454 9724136.918
08/12/20 9751067 9739889.9 9762244.071
09/12/20 9786301 9772846.163 9799755.406
10/12/20 9821535 9806131.633 9836937.535
11/12/20 9856768 9839633.637 9873903.13
12/12/20 9892002 9873291.947 9910712.419
13/12/20 9927236 9907069.892 9947402.072
14/12/20 9962470 9940943.183 9983996.38
15/12/20 9997704 9974894.748 10020512.41
16/12/20 10032937 10008912.05 10056962.71
17/12/20 10068171 10042985.56 10093356.8

Conclusion 7. Wang P, Zheng X, Li ], Zhu B (2020) Prediction of epidemic trends in

In this study, the a-Sutte indicator had an accuracy rate on
data fitting of 0.025%, which may be extended to 1%. The a-Sutte
indicator method predicted that 10 million cases will be reported
from the WHO in India situation report 42 on 15/16 December
2020. The COVID-19 confirmed cases on 15 to 17 December 2020
will be in the amount: 9997704 (with interval 9974894-10020512),
10032937 (with interval 10008912-10056962), 10068171 (with
interval 10042985-10093356) in India (Table 2). The findings of
this study are expected to provide input to the Government of India
in order to be able to follow policies so that the spread of COVID-19
has not become serious since based on the results of the continued
analysis of the a-Sutte process, if the addition of COVID-19 cases
is stagnant, it is expected that by the end of December 2020 there
will be about 10.5 million COVID-19 confirmed cases in India. For
further research, this method can be compared with other methods,
for example, Robust, NNAR, Theta, time-series linear model (TSLM)

or other forecasting methods.
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