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ABSTRACT

The COVID-19 first appeared in 2019. According to the World Health Organization
(WHO) reports there were 184,222,453 infected cases and 3,987,180 death total reported
globally after one year. Argentina had been the second Latin American country severely
hit by the COVID-19. The rate of daily infected cases in Argentina was 10%,
approximately. Hence, the study is designed to forecast the daily infected cases of
COVID -19 in Argentina. The daily infected cases of Argentina for the period of 22"
January 2020 to 6™ July 2021 were obtained from the WHO database. The behavior of
the daily infected cases examined by time series plots and Auto Correlation Function
(ACF). The Sama Circular Model (SCM), Seasonal Auto-Regressive Integrated Moving
Average (SARIMA), and Holt’s Winters three-parameter additive and multiplicative
models were tested to forecast the daily infected cases. The models were validated by
applying the ACF, Anderson Darling test, and Ljung-Box Q (LBQ)-test. Both relative
and absolute measurements of errors were used to assess the forecasting ability of the
fitted models. The results of the study revealed that the SCM is a suitable model in
forecasting daily infected cases of COVID -19 in Argentina, but not SARIMA and Holt's
Winters models. It is recommended to conduct similar studies for other countries to
capture similar behaviors and find the causes behind the seasonal behaviors of the rise
and fall of daily infected cases.
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1. INTRODUCTION

1.1 Background of the Study

The COVID-19 is the worst pandemic reported, more than 3,939,936 death total after
Swine Flu (2009; 2010). The COVID-19 first appeared in 2019. According to the World
Health Organization (WHO) reports there were 184,222,453 infected cases and 3,987,180
death total reported globally after one year. The term COVID means Corona (CO), Virus
(VI), Disease (D), and year 2019 (19) (Sugiyanto & Muchammad, 2020). Argentina had
been the second Latin American country severely hit by the COVID-19. The first infected
case was reported from Argentina on 3™ March 2020. WHO statistics, confirmed that the
total infected cases in Argentina exceeded 4,526,473 and more than 4,136,824 of them
recovered. The total number of death reported more than 95,594. The rate of daily
infected cases in Argentina was 10% approximately. At present daily infected cases
shows a declining trend but the future would be doubtful.

1.2 Research Problem

The rate of daily infected cases in Argentina is high. The daily infected cases in
Argentina shows a wave-like pattern and declining trend at present. Konarasinghe,
K.M.U.B., (2021-a): (2021-b): (2021-c) found that there were many seasonal behaviors
within the daily infected cases in the Philippines, Italy, and Iran. There could be similar
behaviors within the daily infected cases in Argentina. Identifying such behaviors of the
daily cases would be a guide to examine the speed of the outbreak and reduce the rate of
daily infected cases in the country. Hence, forecasting daily infected cases and find out
the behavior of the outbreak would be more important.

1.3 Objective of the Study
The objective of the study is to forecast the daily infected cases of COVID-19 in
Argentina.

1.4 Significance of the Study

The results of this study could be a guide that paves a path to develop various health and
medical care strategies to control the outbreak and reduce the daily infected cases in
Argentina. Forecasting daily infected cases would be another guide to work out the
logistic requirements of medical and healthcare and produce with minimum waste
(Konarasinghe, K.M.U.B., 2020). The results of the study can be used as a guide for
lockdown schedules, effective supply delivery systems, online activities, control
movements of the public, etc. Besides, the results would be another guide for future
business developments. E-Commerce, virtual business, and other home business are
suitable business developments to satisfy the requirements of the consumers in the
present and post-pandemic situations. The authorities should take an initiative to provide
substantial assistance for such business developments. The present business process
should be re-engineered by observing the results of this study to minimize both
systematic and unsystematic risk in business.
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2. LITERATURE REVIEW

The review of the study was focused on forecasting daily infected cases of COVID-19 in
Argentina.

2.1 Studies Based on Modeling Outbreak in Argentina

Santos et al (2020) have applied the Susceptible, Exposed, Infected, Removed (SEIR)
model to predict the outbreak of the disease in Buenos Aires and neighboring cities in
Argentina. The same model has applied by Mayorga et al (2020) to predict asymptomatic
and symptomatic patients in Argentina, and Vassallo et al (2020) to study the spread of
the COVID-19 in Mar del Plata (MDP) in Argentina. Besides, Borracci & Giglio (2020)
have applied the same model SEIR to forecast the autumn, winter outbreak in the
metropolitan area of Buenos Aires, Argentina. Bergonzi et al (2020) have applied
Susceptible, Exposed, Infectious, and Removed, Dead (SEIRD) and Susceptible,
Exposed, Infectious, Removed (SEIR) models to predict the spread and compare the
performance of these two models. Barreiro et al (2021) have applied Susceptible(S),
Exposed(E), Infectious(l), Isolated in quarantine (Q), and Recovered (R) SEIQR model
to assess the outbreak of the pandemic in Argentina. Pazos & Felicioni (2020) have
applied Susceptible(S), Exposed (E), Infected (1), Hospitalized (H), Recovered (R), and
(Dead) SEIHRD model COVID-19 outbreak in Argentina. Silveira & Pereira (2020) have
applied Susceptible (S), Infected (I), Removed (R), and SIR to predict the outbreak in
Argentina, Belgium, Brazil, Germany, Italy, New Zealand, Spain, and the United States.

The SEIR was the most commonly applied model to predict the pandemic in Argentina.
Besides, SEIRD, SEIQR, SEIHRD, and SIR were other mathematical models applied for
the purpose. The applications of time series and soft computing approaches were very
few. The measurements of the forecasting ability were doubtful in few models and the
attention on the verification process was less too. The consideration of the seasonal
patterns of the outbreak was tiny. There would be more attention on forecasting daily
cases, recoveries in Argentina.

3. METHODOLOGY

The daily cases of COVID-19 in Argentina for the period of 22" January 2020 to 17%
June 2021 were obtained from the WHO database. The behavior of the daily cases paves
the path for the model selection to forecast daily infected cases in Argentina
(Konarasinghe, K.M.U.B. 2016-a; 2016-b) and (Konarasinghe, W.G.S., & Abeynayake,
2014). There could be various patterns of trends, seasonal, cyclical, heavy, and minor
volatility within the period of the data set (Konarasinghe, W.G.S. & Abeynayake, 2014).
The time series plot and Auto Correlation Function (ACF) were used to recognize the
patterns, as done by Konarasinghe, W.G.S., & Abeynayake (2014). As per the pattern of
the data series, Sama Circular Model (SCM), Holt’s Winters three-parameter additive and
multiplicative models and Seasonal Auto-Regressive Integrated Moving Average
(SARIMA) models were selected to test on forecasting the daily infected cases in

Argentina.
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The model assumptions were tested by the Anderson Darling test, ACF, and Ljung-Box
Q (LBQ) test (Konarasinghe, W.G.S., et al, 2015). There were three measurements of
errors used to assess the forecasting ability, as per Konarasinghe, K.M.U.B. (2016-c;
2015-a; 2015-b). They are; Mean Absolute Percentage Error (MAPE), Mean Square
Error (MSE), and Mean Absolute Deviation (MAD). Log transformed data were used for
the data analysis.

3.1 Circular Model (CM) and Sama Circular Model (SCM)

The development of the CM was based on; Fourier Transformation, the theory of
Uniform Circular motion and Multiple Regression Analysis (Konarasinghe, W.G.S.,
2016). The SCM is the improved version of the CM (Konarasinghe, W.G.S., 2018-b).

3.1.1 Circular Model (CM)
As explained in Konarasinghe (2016), a discrete version of the Fourier transformation for
a function f(x) is written as:

f, =Y a, coskd+b, sinkd (1)

k=1
Where ax and bk are amplitudes, k is the harmonic of oscillation.

The Fourier transformation is incorporated into a uniform circular motion of a particle in
a horizontal circle and basic trigonometric ratios (Konarasinghe, W.G.S., 2016). A
particle P, which is moving in a horizontal circle of center O and radius a is given in
Figure 1. The w is the angular speed of the particle;

Figure 1: Motion of a particle in a horizontal circle
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Hence, 6 = ot (2)
Substitute (4) in (3); f, = Zak coskat +Db, sinkat 3)
k=1

At one complete circle 6=2n radians. Therefore, the time taken for one complete circle
(Misgivenby: T =27/ w

Figure 2 and Figure 3 clearly show how to incorporate a particle in a horizontal circular
motion to trigonometric functions;

Figure 2: sine function and reference circle
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Reference to Figure (1) ;?p=a(cos@i+sin9j), where, a is the amplitude or wave

height. A wave with constant amplitude is defined as a regular wave and a wave with
variable amplitude is known as an irregular wave. In a circular motion, the time taken for
one complete circle is known as the period of oscillation.

In other words, the period of oscillation is equal to the time between two peaks or troughs
of sine or cosine function. If a time series follows a wave with f peaks in N observations,
its period of oscillation can be given as;
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_ total number of periods N

== (4)
totalnumber of peaks  f
f
Hence, o =27 — ©)
Therefore, a variable Y:, with an irregular wave pattern was modeled as;
Y, =D (asinkat + b, coskat) + &,
P (6)

The model (8) was named as “Circular Model”.

Model assumptions of the CM are; the series Y: is trend-free, k is a positive real
number, sinkawtand coskeat are independent; residuals are Normally distributed and
independent.

3.1.2 Sama Circular Model (SCM)

A limitation of the CM is that it is not applicable for a series with a trend. Konarasinghe,
W.G.S. (2018-a; 2018-b) suggests the method of differencing to mitigate the limitation of
the CM. In usual notation, differencing series of Y: are as follows;

First differenced series: Y, =Y, -Y,_, = (1-B)Y, (7)
Second differenced series:
Yt" = Y“ _Yt‘—l = (Yt _Yt—l) - (Yt—l _Yt—2)) =Y, —2Y, +Y,, = Q- B)ZYt (8)

Similarly, d ™ order difference is, Y, = (1-B)°Y, (9)
Where, B is the Back Shift operator; BY:= Yt.1.

Assume Y.’ is trend-free. Let,Y,’ = X, then X, could be modeled as;

X, =Y (a, sinkat +b, coskat) + ¢, (10)
k=1
Hence; (1-B)Y, = > (a, sinket +b, coskat) + &, (11)

k=1

the model (13); improved Circular Model, is named as “Sama Circular Model (SCM)”.

3.2 Holt’s Winters Three Parameter Models

Winters' Method smoothers data by Holt-Winters exponential smoothing and provides
short to medium-range forecasting (Konarasinghe , K.M.U.B. 2016-d; 2018). This model
can be applied when both trend and seasonality are present, with these two components
being either additive or multiplicative (Holt, 1957). Winters' Method calculates dynamic
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estimates for three components; level, trend and seasonal which denotes a, 3, and y (with
values between 0 and 1) (Holt, 1957). Formulae of Winter’s multiplicative model is;

Le= e (Yt /Stp) + (1-a) [Le1 + Tea] (12-1)
Ti=p Lt —Lea] + (1 —p)Tea (12-2)
St=y (Ye/L)+ (1 —y) Sep (12-3)
YAt = (Lt1 + Te1) Stp (12-4)
Where,

L:=is the level at time t, a is the weight for the level, T:= is the trend at time t, B is the
weight for the trend, S: = is the seasonal component at time t, y is the weight for the

seasonal component, p = is the seasonal period, Yt = is the data value at time t, Y, = is
the fitted value, or one-period-ahead forecast, at time t.

Formulae of Winter’s additive model is;

L= a (Ye— Stp) + (- @) [Lea + Ted] (13-1)
Te=plLt —Lea] + (1= A)Twa (13-2)
St=y(Ye—L)+(1—7v) Stp (13-3)
Yt =Lt1+ Te1 + Stp (13-4)
Where,

L. = is the level at time t, « is the weight for the level, T; is the trend at time t,  is the
weight for the trend, St = is the seasonal component at time t, y is the weight for the

seasonal component, p = is the seasonal period, Yt = is the data value at time t, Y, =is
the fitted value, or one-period-ahead forecast, at time t.

3.3 Seasonal Auto Regressive Integrated Moving Average (SARIMA)

ARIMA modeling can be used to model many different time series, with or without trend
or seasonal components, and to provide forecasts (Box & Jenkins, 1970). The model as
follows;
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An ARIMA model is given by:
#(B)L-B)"y, = O(B)e,

Where; ¢(B) =1-¢,B—¢,B%...4,B"

6(B)-1-6,B—6,B".....0,B"
(B) \B-0, P (14)

g, =Error term
D = Differencing term
B = Backshift operator (B?Y, =Y, _,)

Analogous to the simple SARIMA parameters, these are:
Seasonal autoregressive - (Ps)

Seasonal differencing - (Ds)

Seasonal moving average parameters - (Qs)

Seasonal models are summarized as ARIMA (p, d, q) (P, D, Q)s
Number of periods per season - S

(1-¢.B)1-¢B*)(1-B)1-B°)Y, = (1-6,B)1-6,B%)s (15)

4. RESULTS

The analysis contains two main parts:

4.1 Pattern recognition of daily infected cases in Argentina.
4.2 Forecasting daily infected cases in Argentina.

4.1 Pattern Recognition of Daily Infected Cases in Argentina

Figure 4 is the time series plot of daily infected cases of Argentina for the period of 22"
January 2020 to 6™ July 2021. The first confirmed case was reported from Argentina on
1%t March 2020. There have been many growths of daily cases within the precise period.
The first growth for the period of 22" January 2020 to 21 October 2020 has observed in
Figure 4. The second growth for the period of 17" December 2020 to 12™ January 2021.
There were two exponential growths for the periods of 13" March to 16" April 2021 and
11" May to 27" May 2021 consecutively. There was a declining trend of daily infected
cases in Argentina after 27" May 2021 up to now.
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Figure 4: Time Series Plot of Daily Cases in Argentina
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Hence, the data set for the period of 13" April 2021 to 6™ July 2021 was used to forecast
daily infected cases in Argentina and therefore the pattern of the period was examined
furthermore. Figure 5 is the time series plot of daily cases for the period of 13" April
2021 to 6™ July 2021. According to Figure 5, there is high volatility with a minor decline
of daily infected cases in Argentina.

Figure 5: Daily Cases of 13" April to 6™ July 2021
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The ACF of the daily infected cases is shown in Figure 6. It shows several seasonal
behaviors. There have been few significant lags. Supported the behavior of daily cases in
ACF, it had been assumed that many seasonality behaviors were visible, but the lengths
would be doubtful. The series is not stationary.
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Figure 6: ACF of Daily Cases (DC) Figure 7: Plot of 1** Difference of DC
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Figure 7 is that the plot of the first difference series of the daily infected cases in
Argentina. The first difference series should obtain to look at the wave pattern of the
series to apply SCM (Konarasinghe, W.G.S., 2019; 2020). The series shows a wave-like
pattern with high volatility from the beginning to the end. The behavior of the series in
Figure 7 is another evidence to pick the SCM to forecast daily infected cases in
Argentina. Further, apply ACF with the 1% and 2" difference of the series to check the
stationary. Figures 8 and 9 are the ACF's of the 1% and 2" difference of the series. The
behaviors of both figures confirmed the non-stationary of the daily infected cases in
Argentina. Because the non-stationary of the series, Seasonal Auto-Regressive Integrated
Moving Average (SARIMA) cannot be applied for forecasting daily infected cases.

Figure 8: ACF of 1% Difference of DC Figure 9: ACF of 2" Difference of DC

10 10

08 08

06 06
04 04
02 E 02
M||||| I|I - 40 N B Y
-04 —Flk 04

06 06

Autocorrelation
Autocorrelation

-08 -08

-10 -10

Hence, SCM and Holt’s Winters Three Parameter Models were tested to capture the
seasonal behavior and forecast daily infected cases in Argentina.

4.2 Forecasting Daily Infected Cases in Argentina

Initially the SCM was run on 56 trigonometric series. The results of the Table 1 is the
model summary of SCM.
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Table 1: Model Summary of SCM

Model Model Fitting Model Verification
Y, =Y., —0.0972sinl.50t MAPE 1.1507 MAPE | 4.8969
~0.0982sin 6.5t MSE 0.0225 |MSE | 0.2996

+0.1278cos1.5wt + 0.0686 cos 2. 75wt

MAD 0.1165 MAD | 0.4800

+0.2326 cos 3.5wt + 0.2092 cos 4.25wt

Normality P=0.262

Independence | Yes
of Residuals

The results of the Table 1 revealed that there were 6 significant trigonometric series out
of 56. They are; sinl.5at,sin6.5at, cosl.5at, cos 2.75at,cos3.5at and cos4.25at . The
model has shown the normality and independence of the residuals in the fitting. The
measurements of errors are very low under the fitting. However, it is a little greater
within side the verification process. Figure 10 is the actual vs. fits of SCM. The patterns
of actual daily cases and fits are similar, deviations among them had been very few.
Figure 11 is the actual vs. forecast of SCM. The deviation among actual daily cases and
forecast became less. The behavior of the SCM forecast follows quite similar to actual
behavior.

Figure 10: Actual vs. Fits of SCM Figure 11: Actual vs. Forecast of SCM
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Satisfying the model assumptions, the measurements of errors, and following the similar
patterns of the actual, fits, and the forecast showed that, the SCM is an appropriate model
to forecast daily infected cases of COVID -19 in Argentina. Further, SCM presents extra
information of many seasonal lengths inside one significant trigonometric series. There
were 6 significant trigonometric series within side the best fitting SCM (16). They are;
sin1.5ak,sin 6.5at, cos1.5at, cos 2.75ak, cos 3.5t and cos 4.25«t shown in, Figures 12,

13, 14, 15, 16, and 17. The fitted SCM is;

Copyright: © 2021 IMM
ISSN 2719-2385 (Online) 67



Y, =Y,; —0.09725sin1.50t —0.0982sin 6.50t +0.1278cos 1.5t + 0.0686 cos 2.75wt

16
+0.2326c0s 3.5awt + 0.2092 cos 4.25wt (16)

This is another evidence to prove that the SCM is capable to follow a wave — like patterns
(Konarasinghe, W.G.S. 2020). Figure 12 indicates that there have been wavelengths of 4
and 5 days. That means daily infected cases in Argentina rise and fall in 4 and 5 days
intervals.

Figure 12: Plot of sinl.5at
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Figure 13 is the significant plot ofsin6.5«t. The plot indicates that there have been
wavelengths of 4 and 5 days. That means daily infected cases in Argentina rise and fall in
4 and 5 days periods.

Figure 13: Plot of sin6.5at
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Figure 14 is the significant plot ofcosl.5«t. The plot indicates that there have been

wavelengths of 4 and 5 days. That means daily infected cases in Argentina rise and fall in
4 and 5 days periods.

Figure 14: Plot of cosl.5at
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Figure 15 is the significant plot ofcos2.75«t . The plot indicates that there have been

wavelengths of 3 and 4 days. That means daily infected cases in Argentina rise and fall in
3 and 4 days periods.

Figure 15: Plot of cos2.75at
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Figure 16 is the significant plot ofcos3.5at. The plot shows that there have been
wavelengths of 4 and 5 days. That means daily infected cases in Argentina rise and fall in
4 and 5 days periods.

Figure 16: Plot of cos3.5at
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Figure 17 is the significant plot ofcos4.25a«t . The plot indicates that there is only one
wavelength contain 8 days. That means daily infected cases in Argentina rise and fall in 8
days intervals

Figure 17: Plot of cos4.25at
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The significant trigonometric series ofsinl.5at, sin6.5at,cosl.5@t and cos3.5at of

Figures 12, 13, 14, and 16 indicated the seasonal behaviors with the lengths of 4 and 5,
days.
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In different words, daily infected cases in Argentina rise and fall in 4 and 5 days periods
shown through 4 significant trigonometric series. Besides, the significant trigonometric
series cos 2.75at indicates that there have been wavelengths of 3 and 4 days in Figure 15.
There is only one wavelength of 8 days accommodates within side the trigonometric
series of cos4.25at in Figure 17.

Considering the results indicated by six significant trigonometric series of SCM, the rise
and fall of daily infected cases accommodated in of 3, 4, and 5 days. It can would be
taken as days on average. The remaining trigonometric series indicated the rise and fall of
daily cases in 8 days. Due to the non — stationary of the series, SARIMA model couldn’t
be applied to model the daily infected cases. It was confirmed through ACF's of Figures
6, 8, and 9. Finally, the Holt's Winters additive and multiplicative models were tested for
different a, y, and o6 values and 3, 4, 5, and 8 seasonal lengths. Models confirmed the
normality, but not the independence of the residuals. Holt's Winters additive and
multiplicative models does not confirm the model validation criterion. Hence, the Holt's
Winters models is not recommended to forecasting daily infected cases in Argentina.

5. CONCLUSION AND RECOMMANDATIONS

It is concluded that the SCM is the best-suited model for forecasting daily infected cases
of COVID -19 in Argentina due to the least measurement of errors, satisfying the model
validation criterion, and capturing the wave — pattern of the actual daily cases. Holt's
Winters additive and multiplicative models and SARIMA models were not suitable for
the purpose due to the non-randomness of the residuals and non-stationary of the data
series.

This is the third study of applying SCM in COVID -19 data. The performance of the
SCM was extremely high, and it provided valuable information related to the behaviors
of daily infected cases in Argentina. In different words, one wave packet contains many
waves in a data series. The output of SCM in this study has identified 4 seasonal lengths
of 3, 4, 5, and 8 days within the daily infected cases in Argentina with minimum effort.
On average, it could be considered the rise and fall of daily infected cases exist in 4 and 8
days. This behavior would be one of the perfect guidelines to control the outbreak of the
pandemic and reduce the rate of daily infected cases in Argentina. This guideline would
be facilitated to control the movements of the public, making an effective lockdown
schedule, preparing transportation schedules for the essential services, preparing an
effective working schedule for the employees in both the public and private sector, etc.

A vaccine is a part of medical care. Medical care constitutes only 10% to 20% of health
outcomes, approximately (AIM, 2019). That is not sufficient to prevent COVID -19.The
remaining 80% to 90% incorporates several social factors, including other healthcare
practices (AIM, 2019). Healthy lifestyles, working styles, food habits, and other non-
pharmaceutical activities are few factors associate with healthcare practices (AIM, 2019).
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Non-pharmaceutical interventions are the primary mitigation strategy to control and
minimize the outbreak of the COVID-19 pandemic (Kantor & Kantor, 2020). Avoiding
handshakes, Tissue/ elbow sneeze, avoiding face touching, Wearing masks, Wearing eye
Protection, Hand washing, Hand sanitizer, Social distancing, avoiding travel, required to
stay at home/ quarantine are few non-pharmaceutical practices.

The lengths of rising and fall of the daily cases indicated by this study would be a guide
to work out logistic requirements. Especially, effective and efficient logistic requirements
need to enhance non-pharmaceutical practices controlling the outbreak of the pandemic.
The results of this study provide another guide for planning the production capacities of
health and medical care products with minimum waste.

The rate of daily infected cases in Argentina is very high. Hence, the quarantine
procedures should be followed strictly and monitored by the medical and healthcare
authorities from time to time. The government should provide facilities to the producers
to produce healthy food and beverages to improve the immunity of the human body and
restrict unhealthy food and beverages for the long run and to ensure a healthy society and
economy in Argentina. Further, authorities should take initiatives to improve the self-
discipline of the public to control the outbreak. The results of the study would be a
lighthouse to develop and implement proactive measures to avoid the outbreak and
combat the pandemic in Argentina.

REFERENCES

Annapolis Internal Medicine (AIM). (2019). What is Health Care?
https://annapolisinternalmedicine.com/posts/news/what-is-health-care/.

Bergonzi, M., Kofman, E., Marcosig, E.P., & Castro, (2020). Discrete-Time Modeling of
COVID-19 Propagation in Argentina with Explicit Delays. IEEE Computer
Society.doi:10.1109/MCSE.2020.3040700.

Borracci, R.A. &, Giglio, N.D. (2020).Forecasting the effect of social distancing on
COVID-19 autumn-winter outbreak in the metropolitan area of Buenos Aires.
Medicina (B Aires), 2020;80 Suppl 3:7-15. English. PMID: 32658842,

Barreiro, N.L., Govezensky, T., Bolcatto, P.G. & Barrio, R.A.(2020). Detecting infected
asymptomatic cases in a stochastic model for spread of COVID-19: the case of
Argentina. Scientific Reports, | (2021) 11:10024 |.
doi.org/10.1038/s41598-021-89517-5.

Box, G.E.P. and Jenkins, G.M. (1970) Time Series Analysis: Forecasting and Control.
Holden-Day, San Francisco.

Copyright: © 2021 IMM
ISSN 2719-2385 (Online) 72


https://annapolisinternalmedicine.com/posts/author/tcabraham/

Holt, C.C.(1957). Forecasting seasonal and trends by exponentially weighed moving
average. Office of Naval Research, Research memorandum, 52.

Konarasinghe, K.M.U.B. (2021-c). Forecasting Wave-like Patterns of COVID-19 Daily
Infected Cases in Iran. Journal of New Frontiers in Healthcare and Biological
Sciences, 2(1), 39-56.

Konarasinghe, K.M.U.B. (2021-b). SCM and SARIMA on Forecasting COVID-19
Outbreak in Italy. Journal of New Frontiers in Healthcare and Biological
Sciences, 2(1), 20-38.

Konarasinghe, K.M.U.B. (2021-a). Forecasting COVID-19 Outbreak in the Philippines
and Indonesia. Journal of New Frontiers in Healthcare and Biological Sciences,
2(1), 1-19.

Kantor, B.N., & Kantor, J. (2020). Non-pharmaceutical Interventions for Pandemic
COVID-19: A Cross-Sectional Investigation of US, General Public Beliefs,
Attitudes, and Actions. Front. Med, 7:384. doi: 10.3389/fmed.2020.00384.

Konarasinghe, K.M.U.B. (2020). Modeling COVID -19 Epidemic of India and Brazil.
Journal of New Frontiers in Healthcare and Biological Sciences, 1(1), 15-25.

Konarasinghe, W.G.S. (2020).Comparison of Forecasting ability of Sama Circular
Model, ARIMA, and Decomposition Techniques. Journal of New Frontiers in
Mathematics and Statistics, 1(1), 1-15.

Konarasinghe, W. G. S. (2019). Sama Circular Model and ARIMA on Forecasting BSE
Sensex. International Journal of Novel Research in Physics Chemistry &
Mathematics, 6(2), 1-7. https://www.noveltyjournals.com/issue/lINRPCM/Issue-
2-May-2019-August-2019.

Konarasinghe K.M.U.B. (2018). Forecasting Foreign Guest Nights in Hill Country of
Sri Lanka. Review of Integrative Business and Economics Research, 7(4):41-56.

Konarasinghe, W.G.S. (2018-a). Sama Circular Model on Forecasting Tourist Arrivals to
Sri Lanka. Mathematical Sciences International Research Journal, 7(2), 191-193.

Konarasinghe, W.G.S. (2018-b). Sama Circular Model on Forecasting Sri Lankan Stock
Market Indices. Mathematical Sciences International Research Journal, 7 (Special
issue), 1-4.

Konarasinghe, W.G.S.(2016). Model Development for Stock Returns. Doctor of
Philosophy Thesis, University of Peradeniya, Sri Lanka.

Copyright: © 2021 IMM
ISSN 2719-2385 (Online) 73


https://imathm.edu.lk/files/documents/file_name/fb67096c-3453-4247-b427-cbdff75a266e/JNFHBS%20_2_1_%202021_1-19.pdf
https://imathm.edu.lk/files/documents/file_name/fb67096c-3453-4247-b427-cbdff75a266e/JNFHBS%20_2_1_%202021_1-19.pdf
https://imathm.edu.lk/files/documents/file_name/08649341-47c6-40de-b00c-7c5a90aba2bd/JNFMS_1_1_2020_1_15.pdf
https://imathm.edu.lk/files/documents/file_name/08649341-47c6-40de-b00c-7c5a90aba2bd/JNFMS_1_1_2020_1_15.pdf

Konarasinghe K.M.U.B. (2016-a). Patterns of tourist arrivals to Sri Lanka from Asian
countries. International Journal of Research and Review, 3(11), 69-79.

Konarasinghe, K.M.U.B. (2016-b). Time Series Patterns of Tourist Arrivals to Sri Lanka.
Review of Integrative Business and Economics Research, 5(3): 161-172.

Konarasinghe, K.M.U.B. (2016-c). Decomposition Techniques on Forecasting Tourist
Arrivals from Western European Countries to Sri Lanka.
Conference Proceedings of the 13" International Research Conference on
Business Management (ICBM) — 2016, Faculty of Management Studies and
Commerce, University of Sri Jayawardanapura, Sri Lanka.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2910291.

Konarasinghe, K.M.U.B. (2016-d). Forecasting Tourist Arrivals to Sri Lanka: Post-War
Period. International Journal of Novel Research in Physics Chemistry &
Mathematics, 3(1), 57-63.

Konarasinghe, W.G.S., Abeynayake, N.R., & Gunaratne, L.H.P. (2015). Forecasting
Share Prices of Banks of Colombo Stock Exchange. International Journal of
Research & Review, 2(6), 372-378.

Konarasinghe, K.M.U.B. (2015-a). Trend Analysis of Direct Employment in Tourism
Industry of Sri Lanka. Conference Proceedings of the 4th International
Conference of the Sri Lankan Forum of University Economists, 31. ISSN: 2279 -
2406.

Konarasinghe, K.M.U.B. (2015-b). Lin-Log Model for Forecasting International Tourism
Income in Sri Lanka: Post-War Period.12th International Conference on Business
Management (ICBM) 2015, Available; SSRN: https://ssrn.com/abstract=2699689
http://dx.doi.org/10.2139/ssrn.2699689.

Konarasinghe, W .G. S., & Abeynayake, N. R. (2014). Time series patterns of Sri Lankan
stock returns. Proceedings of the 11th International Conference on Business
Management, Phd Consortium, Faculty of management studies and commerce,
University of Sri Jayewardenepura. 78-95.

Mayorga, L.,Samartino, C.G., Flores, G., Masuelli, S.,Sanchez, M.V., Mayorga, L.S, & .
Sanchez, C.G.(2020). A Modelling Study Highlights the Power of Detecting and
Isolating Asymptomatic or Very Mildly Affected Individuals for COVID- 19
Epidemic Management. BMC Public Health (2020), 20:1809
doi.org/10.1186/s12889-020-09843-7.

Pazos, F. & Felicioni, F. E.(2020). A Control Approach to the COVID-19 Disease Using
a SEIHRD Dynamical Model. Medrxiv, May 2020.
doi: 10.1101/2020.05.27.20115295.

Copyright: © 2021 IMM
ISSN 2719-2385 (Online) 74


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2910291
https://ssrn.com/abstract=2699689
https://dx.doi.org/10.2139/ssrn.2699689

Santos,J.E., Carcione, J.M.,Savioli, G.B., Gauzellino,P.M., Ravecca, A., & Moras,
A.(2020). A numerical simulation of the COVID-19 epidemic in Argentina using
the SEIR model. International Journal of Dynamics and Control.

Silveira, A. & Pereira, A. Jr (2020). Estimation and Monitoring of COVID-19’s
Transmissibility From Publicly Available Data. Front. Appl. Math. Stat,
6:565336. doi: 10.3389/fams.2020.565336.

Sugiyanto, S., & Muchammad, A. (2020). A Mathematical Model of the Covid-19 Cases
in Indonesia. Biology, Medicine, & Natural Product Chemistry, 9(1), 15-19.
doi: 10.14421/biomedich.2020.91.15-19.

Vassallo, L, Perez,l.A., Alvarez-Zuzek, L.G.,Amaya, J.A., Torres,M.F., Valdez, L.D.
La Rocca, C.E., & Braunstein, L.A.(2020). An Epidemic Model for COVID-19
Transmission in Argentina: Exploration of the Alternating Quarantine and
Massive Testing Strategies. Preprint, December 2020.
https://www.researchgate.net/publication/346701109

Copyright: © 2021 IMM
ISSN 2719-2385 (Online) 75


https://www.researchgate.net/publication/346701109

