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 This research was to explore CoVID-19 at initial stage of 2020 based on statistical techniques using 
probability density function (PDF), with different statistical measures, polynomial data fitting along with 30 
day projections. The Covid-19 analysis was carried out only for highly affected countries along with six 
different regions and global level for 64 days covering period of January to March during 2020. It was found 
that infection and recovery rate for cases were ranged from 0 ‒ 9.89 and 0 ‒ 8.89% at global level, 
respectively. The PDF was observed highly positive skewed, leptokurtic, for confirmed cases representing 
6620 daily mean infected population for confirmed cases. Countries of USA, Chinas, Spain, France, Italy, Iran, 
UK and Switzerland were eexpected to be most affected countries with minimum 0.100 million infected 
population. The projection errors for infection rate remained -78.8 to 49.0%. The curve of CoVID-19 and PDF 
(skewness and kurtosis) measures provided understanding of data shape and peak height.  
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1. INTRODUCTION 

Zoonotic coronaviruses are grouped into four genera of alpha coronavirus, 
beta coronavirus, gamma coronavirus and delta coronavirus based on 
difference on polyproteins, structural and accessory proteins (Cui et al., 
2019). The severe acute respiratory syndrome (SAR) coronavirus belongs 
to Beta coronavirus genus and has capability to shift from natural host of 
bat, mouse to transitional host like camels, cows, cats and pigs) based on 
genetic multiplicity and ordinary co-evolution (Cui et al., 2019; Wu et al., 
2020). The current coronavirus pandemic (SARs-CoVID-2) mentioned as 
CoVID-19, not first time for the world, threaten socio-economic denial and 
hindrance to UN sustainable development goals (SDGs). The H1NI 
influenza pandemic 1918 provided an understanding linked to lethal past 
that had killed approx. 50 to 100 million people (Moren and Fauci, 2007). 
There is always need to quest question such as (1) origin of virus (2) 
pathogenesis nature (3) death and age relevancy (4) disease multi-annual 
pandemic waves (5) predictability of disease and vector cycle? with future 
scenarios to mitigate such pandemics amongst developed and developing 
nations (Moren and Fauci, 2007).  

There are definite features to be measured for a disease in relative to 
environment and to distinguish among actual relationship or causation 
through on its strength, regularity, specificity, temporality, biological 
slope, likelihood, rationality, experiment and similarity (Hill, 1965). The 
mitigation measures for a pandemic include (i) an operative use of 
accessible data (ii) rational valuation for mitigation actions and (iii) social, 
economic and political calculations such as segregation of sick persons, 
self-isolations, alteration in daily life practices, restrictions of travel, ban 
on social congregations, educational institutions closings, masks use and 
personal shielding equipment’s, social distancing and vice versa (Inglesby 
et al., 2006). No doubt, history of epidemic provides substantial advice, if 
persons know past and react with knowledge (Jones, 2020). Data 
gathering, distribution and plotting provide near real time method to 

comprehend the temporal, spatial configurations and to support decision 
and policy makers, health care professional and social community like web 
link console (Dong et al., 2019).  

An operative response to pandemic mandate an integrated method based 
on medical science, data science, social science, artificial intelligence, 
statistics, information technology, meteorology, biomedical science, 
biotechnology, public health, anthropology, logistics, diplomacy, crisis 
management and so on (Bedford et al., 2019). The Lancet emphasized that 
data candidness, correctness, consistency and sharing is considered 
paramount for better reaction towards any health emergency similar to 
CoVID-19 (Lancet, 2020). Communicable disease similar to CoVID-19 
highlight a peculiar requirement to develop operative control strategy 
through epidemic trends and related impacts on public (Giordano et al., 
2020). According to Casella, daily CoVID-19 plague statistics was based on 
draconian policies from control philosophy for China, UK and Italy 
(Casella, 2020). The CoVID-19 disease life-threatening physical 
characteristics embraces fast uneven dynamics, quantity and actuation 
interruption, ambiguity due to deficiency of information and virus 
performance, absence of effective vaccines and deprived health co-
ordination response.  

Time sequence investigation of MERS-CoV grounded on seasonality, 
trends, and statistical predictions confirmed the use of fundamental 
dynamics by the policy makers and experts from healthcare sector (Da’ar 
and Ahmed 2018). The Deb applied autoregressive integrated moving 
average (ARIMA) technique to discover CoVID-19 pattern of disease 
incidence, reproduction number and provide explain existing outbreak 
(Deb, 2020). The disease examination models of an improved suspected, 
infected and recovered model (SIR) of asymptomatic CoVID-19 
outperformed standard SIR model by providing more details for northern 
Italy (Gaeta, 2020; Smith and Moore, 2004; Sattenspiel, 1987). A 
Susceptible, Infected, Diagnosed, Healed, Ailing, Recognised, Threatened 
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and Extinct model called SIDHARTHE also exhibited capability to 
distinguish patients among identified cases and non-diagnosed ones from 
Italy. Integrated use of mobile based surveys and AI helped in quick 
identification of cases that will decrease disease spread amongst high 
danger population (Rao and Vazquez, 2020).  

Although, the growth models built on Weibull and Hill equation, logistics 
provided understanding of CoVID-19 epidemiology and its statistical 
nature (Hembran and Hembram, 2021). Two additional models i.e., log-
linear on percent change, and linear on unit change are data driven 
method which helped to comprehend the Hong Kong CoVID-19 and 
associated gender (Zhao et al., 2020). Another remarkable model which 
has been established is based on four Chinese cities modelled flight data 
(passenger’s destinations) from FLIRT database to conduct CoVID-19 
global risks assessment (Haider et al., 2020). While, some other researches 
focused on various environmental parameters like temperature, wind 
speed, relative humidity to highlight fundamental associations and 
statistically linked (Pearson correlations) with disease spread and 
establishes temperature to be insignificant to moderately related 
(Bhattacharjee, 2020).  The isolation of cases and contact tracing during 
outbreak can only be practicable for dropping the extent of pandemic, and 
manage over lengthier duration through model of branching process 
(Hellewel et al., 2020).  

Recent literature further elaborates the need and approaches which were 
used to understand, evaluate, simulate and estimate the COVID-19 across 
the globe at various spatio-temporal scales. Estimation of the outbreak is 
considered as one of prime element to minimize the spread through 
monitoring, tracking and projections (Zhong et al., 2020). SimCOVID open-
source simulation computer program based on various models 
represented by a set of differential–algebraic equations is recently 
proposed (Abdulrahman, 2023). Program used various statistical methods 
such as linear, mean, root mean square errors and standard deviations. 
Another research investigate COVID-19 based on various statistical 
processes of descriptive analysis, control charts, Pareto charts and data 
modeling (Eissa et al., 2022).  This approach facilitates quantitative 
assessment based on simple inexpensive statistical programs by 
addressing issues of data size, data complexity, interpretation and 
examination (Cox et al., 2018).  

COVID-19 data needs to be checked for data variance and low counts along 
with skewness based transformations if required (Jayaraj et al., 2023). The 
evolution of COVID-19 can be predicted based on mathematical modeling 
under the need of analyzing its transmission dynamics (Lee et al., 2022). 
According to Nadim predictions of COVID-19 transmission in UK greatly 
help in capturing trend as well as reduction in new cases (Nadim, 2021). 
Data analytics tools can also be good way to respond to an epidemic by 
using exploratory data analysis and inferential methods (Ospina et al., 
2022).  A group researchers carried out first study on COVID-19 based on 
SIR model and claimed that 14 days assumption is not good (Taimoor et. 
al., 2022). SIR model is simple epidemiological model proposed by 
Kermack and McKendrick in 1927 as is considered as simple deterministic 
model for future predictions (Anderson, 1991; Wang et al., 2020). Further, 
Pakistani government strategy minimized the disease burden and 
avoiding its conversion into a pandemic.  

Statistical investigation to study virus infection based on analysis of 
epidemic data, simulation and option for extrapolation help for better 
control on COVID-19 in Italy (Tosto, 2022). Time series data of new, 
recovered and death cases are used to carry out classical analytical and 
numerical models based on statistical data (Giuliani et al., 2020; Koo et al., 
2020). Prediction models are considered as innovation tools that solve the 
problem of short term epidemic trend analysis through space and time 
integrations (Wang et al., 2023). Two techniques of auto-regressive 
integrated moving average (ARIMA) and Prophet Facebook machine 
learning are first time used for the COVID-19 outbreak analysis in 
Kingdom of Saudia Arabia (Zrieq et al., 2022).  

This research was an effort to comprehend the pandemic of CoVID-19 
through statistical analytical method based on daily disease cases rates, 
PDF’s, associated dispersions measures, change point events and data 
fitting curve with polynomial equations along with 30 days projections on 
regional, global, and above average affected global countries excluding 
Pakistan. The objectives of this study were as follows: (1) to provide 
statistical insight of COVID-19 epidemic (2) to provide short term 
projections across the globe and (3) to identify the change points events 
in data for spread of COVID along with stages in days.  

2.   METHODOLOGY 

Statistical modular approach is developed to explore the COVID-19 

pandemic curve evaluation at initial stages during 2020 (Figure 1). 
Approach include the data pre-processing, epidemiological analysis, 
statistics evaluation and temporal projections to document the epidemic 
behaviour, curve analytics and projections. The daily WHO situation 
reports from January to March 2022 which were collected and data were 
compiled based on reported cases of confirmed and recovered patients 
(WHO, 2020). Daily cases data was extracted from the cumulative 
statistics of WHO data by simple arithmetic of subtracting today from the 
yesterday.  

 

Figure 1: Statistical Modular approach used for COVID-19 pandemic 
curve evaluations 

Complied data were used to estimate the infection rate (CIR), recovery 
rate (CIR), detection of change points in data (CPD), Probability density 
functions (PDF), polynomial data curve fitting for 2nd to 4th order with 
projections of thirty days till April 24, 2020 and assessment of polynomial 
data fitting through difference between projected and observed CoVID-19 
cases in term of percentage for April 01, 2020. 

CIR= 
Number of Daily Confirmed Cases

Total Confirmed Cases
 ×100                                                            (1) 

CRR= 
Number of Daily Recovered Cases

Total Recovered Cases
 ×100                                       (2) 

The Probability density function i.e., PDF was computed based on kernel 
smoothing procedure and dispersion measures were also estimated for 
data kurtosis and skewness value based on cases of CoVID-19 confirmed 
and recovered ones (Chissom, 1970; Wand and Jones, 1995; Duong 2007; 
Doane and Lori, 2011; Wilks, 2011; Akhtar and Athar, 2019; Akhtar and 
Athar, 2020; Akhtar, 2020; Akhtar and Athar, 2021).  

PDF = ks density (y,vj,k)= 
i

n
∑

1

√2π

n
i=1 *

1

k
 *e

-(y-vji)
2

2k2                                    (3) 

Where 𝑦 was computed for density value, 𝑣𝐽 was kernel median based on 
the distributed sample, 𝑘 (> 0) was used as measure for the kernel, and 
probability density estimate is for 𝑃𝐷𝐹 computations. To comprehend the 
daily CoVID-19 data time series, multiple CPD was computed by using 
binary segmentation technique based on Eq. (iv) (Edwards and Cavalli-
Sforza, 1965; Sen and Srivastava, 1975; Killick and Eckley, 2014). There 
are two available methods for CPD analysis i.e., (i) likelihood ratio for 
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mean change in data and accumulative data sum based test statistics and 
(ii) normal distribution based change in data mean and variance (Page, 
1954; Hinkley, 1970; Picard et al., 2005).  

∑ [C(y(τi-1+1):τi)]+βf(m)m+1
i=1                                           (4) 

where 𝐶 is a cost function for a segment e.g., negative log-likelihood and 
𝛽𝑓(𝑚) is a penalty to guard against over fitting (a multiple change point 
version of the threshold c). A brute force approach to solve this 

minimization considers 2𝑛−1 solutions reducing to (
𝑛 − 1

𝑚
)  if 𝑚 is known. 

The polynomial equations of second to fourth order were fitted to the 
WHO data based on best fit to data points around the curve. This helped to 
comprehend behaviour of data points around the curve for WHO reported 
CoVID-19 cases with future predictions. The polynomial equations were 
computed by using succeeding calculations (Perperoglou et al., 2019); 

y
i
= α0+α1di+α2di

2+ϵ                                             (5) 

y
i
= α0+α1di+α2di

2+α3di
3+ϵ                                            (6) 

y
i
= α0+α1di+α2di

2+α3di
3+α4di

4+ϵ                                           (7) 

Where 𝑦𝑖  is fitting curve function, 𝛼0 represent intercept, 𝛼1 𝑡𝑜 𝛼4 are 
slope coefficients and 𝑑𝑖 is function of 𝑥 called basis function which is 
defined as: 

d= [

1 x1 x1
2 x1

3 x1
4

⋮ ⋮ ⋮ ⋮ ⋮
⋮
1

⋮
xn

⋮ ⋮ ⋮
xn

2 xn
3 xn

4

]                                                         (8) 

3.   RESULTS AND DISCUSSION 

The CoVID-19 research study results are documented in this chapter 
which include the epidemic behaviour, Curve analytics and Polynomial 
regressions and projections. This will highlight the initial pandemic 

nature, extent of impacts on global health system and possible way to 
minimize its impacts on local, regional as well as global communities. 

3.1   COVID-19 Epidemic Behaviour  

The global CoVID-19 CIR ranged between 0 to 3.63 percent with 
dichotomous in nature during January to February, 2022 which later surge 
to 9.89 percent on March 23, 2020 (Figure 1). The region of western pacific 
showed dominating characteristics in global CIR by contributing up to 100 
percent until February 20th, 2020. While European seemed to be second 
hotspot area with contribution of 28 percent to global daily CIR on 
February 23rd, 2020; with CIR maximum of 84.04 percent on March 13th, 
2020. The region of Eastern Mediterranean was detected as 3rd region 
impacted by CoVID-19 with 33.88 percent CIR on March 3rd, 2020; CIR 
maximum of 45.47 percent on March 12th, 2020. The American observed 
as fourth hotspot region with 17.36 percent CIR on March 12th, 2020; with 
CIR maximum of 24.36 percent on March 23rd, 2020. The regions of South 
East Asia and African persisted as least affected due to CoVID-19 pandemic 
with below 5 percent CIR till March, 2020. The CIR of Western Pacific 
region started decreasing suddenly on February 20th and reached under 
5 percent on March 13th, 2020.  

Nevertheless, global CRR indicated delay with stretched curves seemed 
around 1st week of February and touched maximum 8.89 percent on 
March 24th, 2020; due to constant influence by Western Pacific region. 
Global countries except Pakistan with above average CoVID-19 impacted 
across 06 regions CIR and CRR data were evaluated (Figure 2 and Figure 
3). The results showed that China was highest in term of infected 
population on average with 55.2 percent at global level followed by 12.0 
percent in Italy, 9.0 percent in South Korea, 7.0 percent in Iran, 4.8 percent 
in USA, 4.7 percent in Spain, 4.0 percent in Germany, 2.6 percent in France 
and remaining countries with under 2.0 percent. Republic of China showed 
sharp recovery rate for CoVID-19 with 88.0 percent CIR value followed by 
Iran and Italy with 5 percent and remaining countries observed with 
under 2 percent; due to late onset of native transmission.  Pakistan 
displayed CIR of under 0.1 percent owing to appearance of first case on 
February 27th, 2020 and closed to zero CRR due to recovery cases 
happening from March 8th, 2020.     

 

Figure 2(a): The CoVID-19 Global and Regional Corona Infection Rate. 
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Figure 2(b): The CoVID-19 Global and Regional Corona Infection Rate. 

 

Figure 3: The CoVID-19 Infection Rate across global above average affected countries. 
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3.2   Epidemic Curve Analytics 

CoVID-19 confirmed cases time series data were evaluated grounded on 
statistical method to understand the pandemic curve. The daily cased of 
confirmed and recovered patients PDF’s and different statistical measures 
(values of skewness and kurtosis) showed distinguishing patterns at 
regional scale (Appendix Figure 2 and 3). Confirmed cases of all regions 
confirmed were highly positive skewed with values of 1.6 - 4.3) except for 
Eastern Mediterranean region with bimodal approximate symmetrical 
curve with value of 0.4). Western Pacific region   showed   kurtosis   of   26.6  

with mean of 1541, leptokurtic high and sharp peaks in nature, which was 
followed by American with kurtosis value of 6.7 and mean = 1011, South 
East Asia with 5.2 and mean of 50, African with value of 4.9 and mean of  
25 and European region with 4.3 and mean of 3539. However, Platykurtic 
lower curve with wider peak was detected for region of Eastern 
Mediterranean with kurtosis value of 6.7 and mean of 454. Overall 
confirmed cases presented high positive skewed with value of 2.2 and 
leptokurtic with value of 6.8 and mean of 6620 with peak of extreme 
values over tail right side at global level.   

 

 

Figure 4: The CoVID-19 Recovery Rate across global above average affected countries. 

The regional recovered cases were high positive skewed with skewness 
value of 1.5 - 3.7) except for Western Pacific with moderately bimodal 
skewed with skewness value of 0.6. European region showed high 
leptokurtic and high-pitched peaks with kurtosis value of 17.1 and mean 
of 315), followed by region of South East Asian with kurtosis value of 15.0 
and mean of 2, American region with kurtosis value of 14.6 and mean of 9, 
African region with kurtosis value of 4.9 and mean of 1) and Eastern 
Mediterranean region with kurtosis value of 4.6 and mean of 150. 
Estimated Mesokurtic peak was detected for region of Western Pacific 
with kurtosis value of 2.7 and mean of 1231. The recovered cases observed 
very bimodal high positive skewed with value of 2.0 and leptokurtic with 
kurtosis value of 10.0 and mean of 1708 at global level with associated 
peak with fewer extreme values on the tail at right side. 

The CoVID-19 data was additional assessed to identify the manifold 
change points in long time series data for different phases of disease and 
its associated span period at global, regional and selected countries scale 
(Figure 4(a-b), Appendix Figure 4 to 8). Each data curve displayed 03 
phases of data point change accompanied by last curve segment distance. 
The 1st phase characterize concealed CoVID-19 incubation interval which 
ultimately signify hollowness of policy linked activities to mitigate the 
spread. The 2nd phase signify the exponential growth time and translation 
into high danger for CoVID-19 spread. The 3rd change detection phase 

show catastrophic influence on public health and socio-economy. The 4th 
and last length of curve segment represent time engaged for the disease 
curve flattening by implementing policies of lockdowns, face mask, social 
distancing and additional policy actions to restrict exponential rise in 
pandemic. Segment of longer length and lower height showed decrease in 
CoVID-19. 

The data mean linked CPD shown 1st phase length of 39 - 56 days for all 
regions except Western pacific with 12 days during January 22nd to  
March 17th, 2020) and  January 22nd to February 1st, 2020, respectively. 
The significant rise are observed in cases for African in 3 days, 4 days for 
American and South East Asia regions, 5 days for East Mediterranean, in 6 
days for European and 13 days for Western Pacific during 2nd phase. The 
3rd phase of CPD observed in range of 2 - 4 days for all regions except for 
region of Eastern Mediterranean with 17 days. Last segment length 
observed to be 3 to 5 days except 36 days for region of Western Pacific 
demonstrating CoVID-19 cool down stage.  

The characteristics of global pandemic data curve showed duration for 
first phase to last segment of the curve highly variable with 51, 6, 4 and 3 
days, respectively. The data mean linked CPD disregard temporal data 
variance. So, CPD based on data mean and data variance provided more in-
depth evidence for CoVID-19. The 1st phase length was observed shorter 
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for the regions of Western Pacific and East Mediterranean with 6 - 7 days 
during (January 22nd to 28th, 2020) followed by region of Europe with 25 
days, American region with  31 days, African region with 34 days and 
region of South East Asia with 42 days on  March 3rd, 2020). It was 
observed that all regions different during 2nd phase and sudden increase 
in cases for American region with 2 days, followed by region of Europe 
with 5 days, South East Asia region with 9 days, region of Western Pacific 
with 15 days, region of Africa with 17 days) and region of Eastern 
Mediterranean with 23 days. The 3rd phase of CPD showed that African 
region faced smallest influence due to plague with 5 days, followed by 
region of South East Asia region with 6 days, region of Western Pacific with 
7 days, region of Eastern Mediterranean with 9 days, region of Europe with 
13 days and highest for region of American with 15 days. Last segment 
length of CPD observed to be 7 to 25 days excluding region of Western 
Pacific with 36 days. The diseases curve characterised by 6, 45, 6 and 7 
days from 1st phase to last segment at global level. Further details for CPD 
related to affected countries are available in supplementary information.     

3.3   Polynomial Regression and Projections 

The Change Point Detection based on CoVID-19 data time series although 

helped to comprehend the CoVID-19 pandemic by identifying different 

phases and sudden changes. It is also deficient in explaining temporal 

trends and did not provide any kind of projections for infected population. 

This research also attempted to assess simple but robust method of 

polynomial data curve fitting to compute and predict infected population 

(Figure 5, Appendix Figure 9 to 10).  

The 2nd order polynomial was used to estimate 0.373 million infected 

population confirmed cases with coefficient of determination r2 of 0.87) at 

global level and predicted increase to 0.750 million (r2 = 0.87) with 2nd 

order, 1.900 million with coefficient of determination r2 of 0.96 with 3rd 

order and 4.680 million cases with r2 = 0.99 by 4th order polynomials 

method, by April 24, 2020. The infected population predictions were 

found to be in range of 0 - 0.700 million for Western Pacific region, 

European region with 0.500 - 2.650 million, South East Asia region with 

0.006 - 0.048 million, Eastern Mediterranean region with 0.080 - 0.150 

million, American region with 0.120 - 0.990 million and African region 

with 0.003 - 0.0230 million persons. 

 

Figure 5: (a) The change point detection based on data mean and (b) 
based on data mean and variance. 

Table 1:  Assessment of Projected Infected Population on 1st April, 2020 at Global, Regional and Selected Countries Scale. Bold are Best Models in 
Term of Percent Error in Projections. 

Scale 
Confirmed Cases (Million) Projected Infected population (Million) Percent Error 

1st April 2020 2nd order 3rd order 4th order 2nd order 3rd order 4th order 

Global 0.824 0.400 0.600 0.900 -51.4 -27.2 9.3 

Western Pacific 0.106 0.095 0.090 0.140 -10.7 -15.4 31.6 

European 0.464 0.200 0.350 0.500 -56.9 -24.6 7.7 

South East Asia 0.007 0.003 0.006 0.008 -58.4 -16.8 10.9 

Eastern Mediterranean 0.054 0.036 0.048 0.047 -33.7 -11.6 -13.4 

American 0.189 0.040 0.080 0.180 -78.8 -57.6 -4.6 

African 0.004 0.001 0.002 0.003 -75.4 -50.9 -26.3 

China 0.083 0.070 0.065 0.120 -15.3 -21.3 45.2 

Italy 0.106 0.080 0.120 0.140 -24.4 13.4 32.3 

USA 0.163 0.040 0.080 0.150 -75.5 -51.0 -8.1 

Spain 0.094 0.040 0.075 0.100 -57.6 -20.6 5.9 

Germany 0.067 0.040 0.060 0.080 -40.6 -10.9 18.8 

Iran 0.045 0.026 0.044 0.040 -41.7 -1.4 -10.3 

France 0.051 0.020 0.040 0.055 -61.1 -22.3 6.8 

Switzerland 0.016 0.009 0.016 0.024 -44.1 -0.7 49.0 

South Korea 0.010 0.014 0.010 0.002 41.6 1.1 -79.8 

UK 0.025 0.008 0.014 0.021 -68.2 -44.3 -16.5 

Netherlands 0.013 0.006 0.010 0.014 -52.4 -20.6 11.2 

Austria 0.010 0.004 0.008 0.011 -60.7 -21.4 8.0 

Belgium 0.013 0.004 0.008 0.011 -68.7 -37.4 -13.9 

Canada 0.008 0.002 0.004 0.007 -74.0 -48.0 -9.0 

Pakistan 0.002 0.001 0.002 0.002 -51.0 -1.9 -1.9 

0

10

20

30

40

50

60

Change point 1 Change point 2 Change point 3 last segment

D
et

ec
te

d
 C

h
an

g
e 

P
o
in

t 
(D

ay
) 

West Pacific European South East Asia
East Mediterrenean Americans Africans
Global

0

5

10

15

20

25

30

35

40

45

50

Change point 1 Change point 2 Change point 3 last segment

D
et

ec
te

d
 C

h
an

g
e 

P
o
in

t 
(D

ay
) 

West Pacific European South East Asia

East Mediterrenean Americans Africans



Acta Scientifica Malaysia (ASM) 7(1) (2023) 08-16 
 

 
Cite The Article: Ibrar ul Hassan Akhtar (2023). Exploring Covid-19 Pandemic Initial  

2020 Curve Based on Statistical Evaluation. Acta Scientifica Malaysia, 7(1): 08-16. 
 

. Acta Scientifica Malaysia, 5(1): 17-19. 
Of Major Insect Pests. Acta Scientifica Malaysia, 5(1): 17-21. 

Predictions for CoVID19 infected population were also carried out for 
selected countries which were 0.000 - 0.625 million for China, Italy with 
0.180 - 0.690 million, USA with 0.115 - 0.960 million, Spain with 0.095 - 
0.600 million, Germany with 0.080 to 0.480 million, Iran with 0.072 - 
0.128, France with 0.050 - 0.300 million, Switzerland with 0.024 - 0.145 
million, South Korea with 0.000 - 0.025 million, UK with 0.019 - 0.125 
million, Netherland with 0.012 - 0.076 million, Austria with 0.012 - 0.076 
million , Belgium with 0.010 - 0.061 million, Norway with 0.008 - 0.025 
million, Canada with 0.006 - 0.044 million and Pakistan with 0.002 - 0.016 
million persons. 

The polynomial method was evaluated to conclude better order for CoVID-
19 data fitting for approximation and predictions based on percentage 
errors (Table 1). The confirmed CoVID-19 cases of April 1st, 2020 from 
situation report of WHO were used to estimate the infected people 
predictions based on all 3 polynomial orders. The polynomial with 2nd 

order was observed best for prediction of infected people for region of 
Western Pacific with r2 value of 0.97 and China r2 value of 0.96 with errors 
of -15.7 – -10.7 percent. Best predicting models for infected population of 
Eastern Mediterranean with r2 value of 0.99), Germany r2 value of 0.94, 
Iran r2 value of 0.99, Switzerland r2 value of 0.94, South Korea r2 value of 
0.95, Italy r2 value of 0.88, and Pakistan r2 value of 0.90 with prediction 
errors  of approx.. -11.6 – 13.4 percent with polynomial of 3rd order fitting. 
However, remaining regions and countries were best predicted with 
polynomial model of 4th order with approx. prediction errors of -26.3 – 
11.2 percent. This include region of Europe with r2 value of 0.99, South 
East Asia with r2 value of 0.98, American region with r2 value of 0.94 and 
African region with r2 value of 0.95), Spain with r2 value of 0.99, USA with 
r2 value of 0.95, UK with r2 value of 0.98), Netherlands with r2 value of 0.99, 
France with r2 value of 0.99, Belgium with r2 value of 0.99, Canada with r2 

value of 0.96, Austria with r2 value of 0.99, and Pakistan with r2 value of 
0.97.  

 

Figure 6: Global projected population based on different polynomial orders. 

The CoVID-19 infected population predictions based polynomial model 
fitting with different orders improved our understanding about pandemic 
status and possible association with socio-economic decisions and policy 
making. The polynomial predictions with 2nd order associated with 
region of Western Pacific especially China clarified that CoVID-19 wave 
number one passed its maxima and diminished to lowest. While, all other 
regions and selected countries were best predicted with polynomial 
models of 3rd order and reached closer to maxima; mainly due to late 
actions on devised policies or horizontal spread over indigenous 
transmission. The polynomial models with 4th order denotes where 
disease transmission was at initial phase and projected to propagate 
exponentially; demanding actions of strict policies to restrict epidemic.          

4.   CONCLUSIONS 

Key outcomes remained that CoVID-19 global pandemic exhibited 
analogous level of infection and recovery rate up to 9.0 percent at daily 
scale and to smooth the plague curve. The statistical evaluations based on 
PDF’s, skewness values and kurtosis measures helped to explain disease 
curve shapes and peak height. The analysis based change point detection 
was conducted to determine different distinctive phases of CoVID-19 
pandemic through observed infected population. The China was the first 
country, where 1st pandemic wave had ended. Remaining countries 
displayed that pandemic was still active and time of maxima, size of 
infected residents will be determined by national action policies 
effectiveness well supported community role like wearing of mask and 
social distancing, enhanced capacity of health system, community food 
access and availability of medicines and others.  

Polynomial models were used because of its ability in explaining CoVID-
19 nonlinearity. The polynomial model of 2nd order was observed better 
for China as CoVID-19 was already crossed its peak. However, disease at 
initial to peak stages polynomials models of 3rd and 4th orders were best 

to estimate exponential increasing infected cases and horizontal spread of 
disease.  Infected population predictions based on polynomial models 
were subject to high error risk due to highly variable nature of CoVID-19 
daily situation and demands for 3-7 days repeated projections to better 
control the disease. Limitation to current study could be that it does not 
take into consideration the mathematical modeling that can be helpful in 
taking into account the transmission dynamics of the COVID-19. Further, 
vaccination impact on the projections was not included as it was not 
developed at that time. In future, study will be expanded by extending the 
data time series and integration of geographic information systems to 
embed the spatial context. 
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