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Abstract

Purpose – The Coronavirus (COVID-19) is one of the major pandemic diseases caused by a newly discovered
virus that has been directly affecting the human respiratory system. Because of the gradually increasing
magnitude of the COVID-19 pandemic across the world, it has been sparking emergencies and critical issues in
the healthcare systems around the world. However, predicting the exact amount of daily reported new COVID
cases is the most serious issue faced by governments around the world today. So, the purpose of this current
study is to propose a novel hybrid grey exponential smoothing model (HGESM) to predicting transmission
dynamics of the COVID-19 outbreak properly.
Design/methodology/approach – As a result of the complications relates to the traditional time series
approaches, the proposed HGESM model is well defined to handle exponential data patterns in
multidisciplinary systems. The proposed methodology consists of two parts as double exponential
smoothing and grey exponential smoothing modeling approach respectively. The empirical analysis of this
study was carried out on the basis of the 3rd outbreak of Covid-19 cases in Sri Lanka, from 1st March 2021 to
15th June 2021. Out of the total 90 daily observations, the first 85% of daily confirmed cases were used during
the training, and the remaining 15% of the sample.
Findings – The new proposed HGESM is highly accurate (less than 10%) with the lowest root mean square
error values in one head forecasting. Moreover, mean absolute deviation accuracy testing results confirmed
that the new proposed model has given more significant results than other time-series predictions with the
limited samples.
Originality/value –The findings suggested that the new proposed HGESM is more suitable and effective for
forecasting time series with the exponential trend in a short-term manner.
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1. Introduction
The Coronavirus (COVID-19) is one of the major pandemic diseases caused by a newly
discovered virus that has been directly affecting the human respiratory system (WHO, 2020).
The origin of the coronavirus is somewhat confusing and controversial (Shao, 2020). However,
some other scientists have argued that viruses are the first living organisms which have been
originated from the association of organic compounds in the ocean floor with the addition of
inorganic compounds. Furthermore, someone believed that themodern coronavirus diseasewas
reported initially because of the serious pandemics flu in 1918 (Normile, 2020).
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This current study presents exponential smoothing, DES, GM(1,1) and grey exponential
smoothing modeling approaches to predict the number of COVID-19 death cases in Sri Lanka
based on the period from 1st of April 2021 to 23rd May 2021 (50 days). The prediction
performances of themodels are tested byMAD),MSE andRMSE. Themain conclusion of this
study can be given as:

(1) The empirical findings suggested that the new proposed HGESM is selected as the
best prediction model with having the lowest MAD, MSE and RMSE values.

(2) The findings confirm that the new proposed HGESM is more suitable and effective
for forecasting time series with the exponential trends in a short-term manner.

Moreover, following suggestions can be given for further studies on this topic.

(1) Time series analysis is an essential methodology for analyzing the characteristics for
making future adjudications in decision making. As a result of the complications,
with regard to the traditional time series approaches with uncertainty analysis,
neural network computing models with the new hybrid methodology are more
suitable and appropriate for handling incomplete, noisy and uncertain data in
multidisciplinary systems.

Themost important thing that can be done in practice is to take strong and effectivemeasures
to control the spread of the disease immediately. At the time of preparing this manuscript, the
government of Sri Lanka introduced various sequential measures to improve social
distancing such as the closure of schools and education institutes, introducing their work
from home concept for the government and private sector, reduce the public gathering,
introducing travel bans for international arrivals. Furthermore, the Sri Lankan government
drastically imposed an island-wide lockdown for 14 days to minimize the burden of the
disease to the health system and the entire community.

Furthermore, the prevailing situation suggests, without ending up this COVID 19
epidemic totally from the society, we will no longer be able to adopt that comfortable lifestyle
back.Whether theworld is totally free from this virus, someday it will come back to theworld
again and again. That date could be another month, two, three or six. So, if we do not prepare
for the present challenge properly, we will be defeated as a country. It is the responsibility of
all of us, not only of the government, to look into these issues in the future aswell as to address
the current situation.
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