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ABSTRACT

Human society or civilization is constantly faced with various tests. One such test is the COVID-19 pandemic,
which is associated with the spread of a special type of coronavirus. Therefore, humanity is forced to find
adequate measures to protect against the COVID-19 pandemic. For this purpose it is needed to know the
reliable statistics. Additionally, it is important to know the features of the spread of COVID-19, to be able to
make effective forecasts. This can be possible only by using various models. Different models take into account
with specific features for the future prediction of the spread of the pandemic. These basic aspects are
discussed in this work, which helps people for making better decisions for future strategies.
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INTRODUCTION

The modern development of mankind is facing a
new global threat, the pandemic of COVID-19.
This pandemic originated from a new type of
virus, which has various characteristics [1].
Therefore, it is important to have reliable statistics
that can reveal the dynamics of the spread of the
COVID-19 pandemic. For such analysis, various
methods can be used, approaches, models [2],
[3]. Such research tools compel to establish the
relationship between these factors like the origin,
spread, and development of a pandemic. The
current study allows a better understanding of the
nature of the phenomenon that is being
investigated.

It is advisable to reveal the dynamics of the
spread of the COVID-19 pandemic by using
modeling. Simulation process is the better one to
reveals the dynamics of the COVID-19 pandemic.
Further it ispotentially to predict individual stages
in the development of an epidemic, which is
characterized by outbreaks or attenuation of the
disease. In order for the modeling process to be
effective, it is important to take various aspects
info account in the study of data on COVID-19.
These are topics which are discussed here.

BRIEF OVERVIEW OF RELATED WORKS

There are several workers or researchers address
various issues in the analysis of COVID-19 data.
The spread of the COVID-19 pandemic and the

mortality rate of the disease are measured by
using a meta-analysis of various COVID-19 data
[4]._For the study of the dynamics of data on
COVID-19 to consider the asymptomatic cases of
the corresponding disease, a new model is
substantiated and developed [5]. At the same
time, the other workers examined the key issues
of the impact of COVID-19 on economic
development [6]. That's important for identifying
funding sources in the response to the COVID-19
pandemic. J. Kucharski and et al. (2020)
suggested in their work “mathematical modeling
studies”, and reported early dynamics of
transmission and control of COVID-19. The
period from January 2020 to February 2020 is
considered for the modeling process of COVID —
19 transmissions [7].

Assessment of COVID-19 infected population
size, and the dynamics of transmission of the
epidemic in February 2020 is described [8].
Various mathematical models such as SUQC,
SIDR, SRID, SIR, SEIR, SIS, and ABM are
considered by a number of researchers [9-15].
These models are typically used to predict the
spread of COVID-19.

Thus, there are various approaches to modeling
the spread of the COVID-19 pandemic and its
impact on various spheres of human life.
However, it is important to consider some aspects
of modeling in the study of data on COVID-19.
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COLLECTION AND PROCESSING OF DATA
AS AN ELEMENT OF BUILDING A MODEL

The collection and processing of a lot of data
concerning a worldwide pandemic is required.
Therefore, the data concerning COVID-19 for
collecting and analyzing information for the
prediction of the transmission, a new models and
methods are used. Particularly, scientists identify
four major types of large amounts of data
analysis that are relevant today [7] [16].

(1) Descriptive analysis — used to describe
existing and pre COVID-19 situation; represented
graphically. The analysis (time, place, and
person) should give a preliminary idea of the
clinical spectrum and transmissions of disease.
Input variables for the analysis are as:

— Summary of individual details of the infected
patient;

— Checking/ scrutinizing the transmission effect on
age and gender;

—Qutput variables are indicators of transmission
of the disease as well as the Indicators of infection
and mortality.

Advantages — ease of data collection, minimum
time; the prevalence of computer programs for
processing and analyzing the collected
information, ease of interpretation.
Disadvantages— a complete list of parameters
should be identified earlier.

(2) Predictive analysis — a data analysis tool that
helps to understand the happening in the future.
Therefore, mathematical methods are used, such
as, regression and forecasting models.
The predictive analyses consider the transmission
of infections between the regions, as well as the
severity of quarantine measures in a particular.
Predictive analysis is used to formulate
mathematical forecast models (data from official
sources are only analyzed), as well as to increase
the accuracy of the prediction model. Input
variables: infected and mortality rates. Output
variables — is basically the predictions about the
actions of people in response to emerging events.
The advantage is the simplicity of data collection,
the prevalence of computer programs for
processing, and analysis of collected information.
Disadvantages: difficulty incorrect selection of
input variables, quantity, and balance. One
cannot completely rely on predictive analysis;
sometimes a large amount of data is not enough.
(3) Prescriptive analysis (PA) — not applied to
determine COVID-19 transmission, but to
determine effective strategic and operational
decisions. PA analytics used at global and
regional levels.
Input variables: infected and mortality rates; data
on pharmaceutical and non-pharmaceutical

measures. For example, the role of non-
pharmaceutical measures:

- Isolation of people with symptoms of the virus;

- Voluntary home quarantine;

- Social distance of people over 70;

- Social distance of the entire population;

- Closure of schools and universities.

The output variables are strategic predictions
regarding preventive measures applied in the
society.

The advantage is the simplicity of data collection,
prevalence of computer programs for processing,
and analysis of collected information.
Disadvantages: it does not provide always a
guaranteed optimal solution, but provides a
consistent solution.

(4) The established analysis results shows that the
comparative analysis (CA) is one of the most
popular and fundamental methods of analysis,
which involves identifying certain characteristics of
a study object and comparing it in these
parameters with other objects as well as with
itself in different periods of time.

CA is used to assess the dynamics of COVID-19
transmission. A dynamic model of stochastic
propagation of COVID-19 and a plurality of
publicly available data sets of cases of COVID-19
outbreak.

Input variables: time of outbreaks, indicators of
infected and fatal cases.
The output variables are indicators of infected,
fatal cases and time of possible outbreaks, as well
as growth rates of COVID-19.

The advantage is the simplicity of data collection,
the prevalence of computer programs for
processing, and analysis of collected information.
Disadvantages: application of these methods
have difficulties when using criteria with non-
numeric ratings (verbal ratings, yes-no ratings).

FEATURES OF THE SPREAD OF COVID-19
AS A BASIS FOR BUILDING MODELS

The time and location for the COVID-19 outbreak
are caused by the rapid transmission of the virus,
especially among the floating population.
Additionally, the incubation period of the virus
directly affects the rate of transmission.

As analyzing COVID-19 transmission data, two
main areas of tfransmission are important:

- People having weak immunity are riskier
to be infected;

- Populations be isolated or have limited
movement.

However, it should be noted that the propagation
rate of COVID-19 is independent of air
temperature [17], but the effect of climatic and
seasonal factors cannot yet be completely ruled
out.

4125| International Journal of Pharmaceutical Research | Jan - Mar 2021 | Vol 13 | Issue 1



Syed Khalid Mustafa et al / Some Aspects of Modeling in the Study of COVID-19 Data

On analysis and the calculated result for the
propagation of COVID-19 often satisfies
Gaussian transmission.

Such as, if used Gaussian transmission to
simulate, the main thrust is given to the average
value, however, standard deviation has little
effect, and the obtained result has the best
agreement with objective fact variance to simulate
[18].

With the help of Gaussian transmission, an
optimal transmission that simulates the mortality
rate due to COVID-19 can be obtained. It
involves three parameters, height, peak location,
and width. The streaming data can be used to
infer function value, slope, and inflection location
as a minimum set of constraints to estimate the
subsequent trajectories [19].

For the calculation of the COVID-19 serial
intervals, the Gaussian transmission is more
suggestive than estimated gamma or Weibull
transmissions, since they are limited to positive
values only. So the Gaussian transmission
method is used to obtain and estimate the
average serial interval for COVID-19 [20].

A BRIEF OVERVIEW OF METHODS USED IN
MODELS FOR ANALYSIS AND PREDICTION
OF COVID-19 TRANSMISSION

Important methods are highlighted here, such as:
(1) The Bootstrap method:

For the estimation of the confidence interval, the
date of incidence peak and for a total number of
deaths after the end of the epidemic examined.
To obtain the peak date of the incidence curve, a
sample of bootstrap used for the analysis and
predicion of COVID-19 transmission. First,
determine the confidence interval of incidence
peak, and Calculate accordingly by using an
algorithm  implemented in  programming
language R [21]. The bootstrap method is used
within the framework of the SRID model; the
confidence intervals are the most important
parameters of the epidemic process, which can
be estimated, by avoiding the initial errors in
statistical data.

(2) The Least-squares method:

For the solutions of least squares problem, a
sliding window with a one-day step is used [11].
This method is applied to solve various problems,

based on minimizing the sum of squared
deviations of some functions from desired
variobles. It can be used to “solve”

overdetermined systems of equations (when the
number of equations exceeds the number of
unknowns).

The least-squares method is used within the
framework of the SIRD model; it is feasible by
knowing the value of optimal infection rate.

Including, the optimal basic reproduction number
(RO) and recovery rate can be calculated with the
help of the said method.
(3) A method based on an RFID platform:

The method is based on radio frequency
identification (RFID) devices that evaluate mutual
proximity by putting an RFID tag. The distance of
RFID devices should be from 1 to 2 meters.

For the scientific
study, participants carry RFID badges on

their chests, and contacts are recorded
when participants look at each other, the body
acts as a screen for RF signals that are only
sensitive to proximity. Additionally, for the
detection of neighboring devices, the RFID tags
send collected local contact information to a
number  of receivers installed in  the
environment that transmit this information over
the local network to the computer system used to
monitor the stored data.

Proximity scanning is performed at random
times, and each tags sends
information to recipients every few seconds.

Time is roughly expressed at a 20-second
interval, during which you can evaluate proximity
to face with a confidence of more than 99%.

The RFID method is also enough to track the
dynamics of social interaction and the assessment
of epidemic transmission effects. This method is
mainly used to measure contact networks, in
other words, the SEIR and SIDR models, it allows
to store large data; evaluating the tag data at any
location. The RFID method provides
environmental resistance, which affects the
assessment of epidemic transmission.

(4) Other method based on deterministic model
for knowing the transmission structure in the
particular time periods. The deterministic model
uses real-time data of confirmed cases of patient
who are getting treatment and the patient who
lost their life during the treatment, which provide
the up-to-date dissemination forecasts. The main
condition of this method is strictly based on non-
pharmaceutical measures [21].

This method is mainly used for SIR, which allows
us to simulate a set of scenarios to assess the
impact of various approaches to mitigate social
distance measures. The method provides a
quantitative assessment of those patients who are
critically ill and getting critical treatment in the
hospital, as well as the fatal cases.

(5) The optimization method for forecasting,
FPASSA model is used often.
The developed FPASSA-ANFIS model is used as a
forecasting method for COVID-19. FASSA-ANFIS
uses advanced FPA to train the ANFIS adaptive
neuro-fuzzy inference model by optimizing its
parameters. FASSA-ANFIS contains five layers as
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a classic ANFIS model. FASSA-ANFIS begins by
formatting input data in form of time series [22].
The method used to design neural networks is to
use fuzzy systems or fuzzy structures.

FEATURES OF SIMULATION COVID-19

The current analysis is based on the mathematical
models and methods, the key points are
highlighted here, which will provide to understand
their features clearly.
The SUQC model, which operates with four
variables that are associated with functions and
are used to suggest the four possible types of
people:

(1) Number of susceptible people having very low
immune in the population;

(2) Number of people infected and not
guarantined, which may be either asymptomatic
or symptomatic (infectious);

(3) Number of infected quarantined;

(4) Number of infected confirmed cases.

Further, the SUQC differs from SEIR in the
following aspects:
(1) Infected people are classified as:

(a) People who are “Not quarantine”;

(b) People who are quarantined;

(c) People with a confirmed diagnosis.
And only “not quarantined” can infect susceptible
people, and in the SEIR model, all infected people
are transmittable.

(2) Quarantine and speed of propagation, SUQC
is used to determined by modeling the “effects” of
guarantine and control measures;

(3) Parameters confirmed by infected persons
(observation data), the total number of infected,
and parameter virus transmission rate depend on
medical resources and sensitivity of diagnostic
methods.
The SRID model is based on a forecast of
epidemic dynamics in two scenarios: without
increasing estimates of infected people number,
people recovered number and taking these
amendments into account.
The SIDR model, in contrast to the above, takes
info account the average number of secondary
cases resulting from the introduction of infection
into a fully susceptible population during the
period of infection.

The SIR model is characterized in that way:

(1) Population is taken into account;

(2) Reflects a reassessment or the prediction of the
number of infected, which are compensated for
unregistered or undetected.

(3) It can be used, if good medical support is
guaranteed.

The SEIR model for modeling transmission of
infectious diseases applied in the study
population.

The SEIR model differs from the above in that:

(1) The present model, emphasizes on fact that
there were no births, no deaths, no critical
conditions: susceptible (S), open (E), infectious (l),
or recovered (R). The model is individual and
stochastic.

(2) Model taking into account: average duration
and number of contacts, as well as the average
path of the person moving.

(3) Model based on a dynamic network of
contacts: homogeneous (HOM), heterogeneous
(HET), and dynamic (DYN) networks.

(4) Model based on 2 scenarios: a very short
latency and an infectivity scenario; short-latency,
short infectivity scenario.

SEIR is a typical example taking into account the
incubation period.

The SIS model is based on characterized in that:
(1) Model divides the population into two
categories of susceptible S and infected I;

(2) In this model, external factors that arise when
social and economic interactions transmit
infectious diseases are analyzed.

Agent-based model: This model is differentiated
as:

(1) In applying this model to compare several
intervention strategies, including restrictions on
international air travel, case isolation, home
quarantine, social distance with different levels of
compliance, and school closures.

(2) Age-related infections, range of reproductive
numbers, age-related, and socio-contextual
transmission rate. Real-time forecasting is based
on phenomenological models that have been
tested during previous outbreaks to create and
evaluate short-term forecasts of a total number of
confirmed recorded cases.

This model provides 5, 10, and 15-day
forecasts for five consecutive days — a distinctive
feature of this model.

A real-time predictive method based on artificial
intelligence (Al) [23] using this model to predict
confirmed cases of COVID-19. A Multi - stage
forecasting.

Benchmarking is based on the COVID-19
proliferation  dataset. However, there are
problems with such an analysis, especially in real-
time. The difference between this modeling
approach is that one can take into account delays
in the onset of symptoms and uncertainty by
explicitly including delays resulting from the
natural  history of infection and reporting
processes [7], [20].
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The FPASSA-ANFIS model is highly capable of
confirmed cases predicting numbers within ten
days. In addition, FPASSA-ANFIS is superior to
other forecasting models in terms of RMSE (Root
Mean Squared Relative Error), MAE (Mean
Absolute Error), MAPE (Mean Absolute Percentage
Error), RMSRE (Root Mean Squared Relative Error),
and R2 (Coefficient of Determination).
Real-time prediction: Different  existing
susceptibility, susceptible, infected, and remote
(SEIR) -based virus transmission models that are
well suited for pandemic modeling with the
enough historical data, the SEIR-based model
also uses short historical data to find a trend. The
parameters of advanced SEIR models are
practiced, using data from a brief past window to
accurately predict trends. This differential
epidemic model is essentially a window-based,
time-varying SEIR model. Since the SEIR model is
still a physical model of disease transmission, its
short-term prognosis (for example, for one
month) can still be very useful for politicians to
make a decision on reducing the incidence and
changing business policies in real-time [24].

CONCLUSION

The present work indicates that the current
existing models are applied in different directions.
Each model addressed specific features of the
development of the COVID-19 pandemic, which
is important for making forecasts and future
predictions of the pandemic.The current work
provides a comparative analysis that highlighted
the features of modeling. This analysis is required
for the study with a more precise specification of
the features of existing models. This is a
prerequisite for the further development of the
most effective models for assessing and predicting
the development of the COVID-19 pandemic.
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